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TR SR SHEH g
TGN SHI 1997 § 9RA H
R IGA qAT THERTT |
grafed gel v feE -3
HIHIH F % oI g5 | 379 T
T A FEAAE e o6 oo,
FEE TRt R i Rl SrenfieRt gedraor %
A H 3Tgd W H 2| AT, W A aui H,
ATy Tt FEfiehl fowE W STgEdH, a9 iR
ol sreml it s, amge fomm qehl o 3| ufdes
T g g & fmfor s wee T s 21

FTIIH B G, BE IcdTeH, Boel T 3T
FE qd R v WEnfieh & ame & % dgd
ST foRaT STTAT | ST S 1 STefieRareti sl &
H T@d §U M H Urge HEA A o qgd 9 foh
ST 2

T TE AR ST SHATSH 1 T § 37 38
Fft s wfafsat wive it i) &g & fowfaa o@ s
ST TRl T 3T IUST 3T Hed U HIIGUST o forg
e TR ST T R WeRTy & fafim fei | o
ICUTGEhT ok ST O TS 2 T TSt AT 6N I
T Icafadt earett st qe= i M| Ieqted Jrenfieht
@M A T W 9 | HIH o ITAET, aTed
ST TSR W e hfegd foRam | A i e
THhId SEEH o 10 SR < forehme sl 3= Srerfeehd
4 TR SR e weeal uftrm BT gul TS wE
TENFER §, Bl IR 1 a5 ST o %ol Foehi W
T TR TohmfireT ® o oW o o fofu TEaniforh vt
% ITAR % W T AN g

TEIM + 2012-13 & foI¢ FY TR Tow=hd @
3aarg fata fasma wnferereor (wdter) o et sty
PR RisEH 1 ThadgEs FwEtaaa R, ek
HeTETEY 39 Y AT IR TSIEH 7 I 55,000 T IR
=1 fata gom| et o =iq IR § @™ I o |

National Research Centre for Grapes, Pune was
established in January 1997 with the research mandate
to address the issues related to grape production and
processing in India. So far institute has made
tremendous progress in terms of infrastructure
development, research output and technology transfer
to beneficiaries. However, in the coming years, the
research has to be addressed to climate resilient
technology development apart from saving of labours,
various input costs and enology techniques and building
up of infrastructure in that perspective.

Research is conducted under the broad areas of
crop improvement, crop production, crop protection and
pre and post-harvest technology. Presently research is
conducted under fifteen institute research programmes
keeping in view the priorities of grape industry.

The Institute is the site for National Active Grape
Germplasm and has added 38 new grape accessions.
Several grape hybrids developed at the Centre are under
evaluation for their yield and fruit quality parameters.
Clonal selections were also made in grower’s field in
different parts of Maharashtra and identified five
mutants for their bolder berries. In production
technology, the experiments focussed on wine grape
varieties apart from the on-going work on table grape
varieties. Development of strategies for integrated
management of diseases and pests was given priority
and significant results were obtained. In Postharvest
Technology, experiments were held to study the effect
of crop load on fruit composition of wine grape and
effect of ascorbic acid treatment to reduce browning in
raisins.

Institute has also successfully implemented
pesticide residue monitoring programme of Agricultural
and Processed Food Products Export Development
Authority (APEDA) for 2012-13 resulting in the highest
export quantity of table grapes i.e. 55,000 MT during
2012-13 to Europe and other neighbouring countries.



NRC for Grapes | Annual Report 2012-13

W T, < § Uk ISR ok €9 § I 7 MW A
HUEUS] I WRAE @R GeEl iR A e
ity g o= @ g @ oft e foRe S @
e

TEAH hl JETSE W THHRT 2 o STATET, SAFehi
# fafira e amnsti, Scaresw AfER 7 vrfier, 3T
AT dTaeid, Fafid gfieror #eiswg, Scateswt a9 §
TS qeheteh BT JEIH 3TT(S o H1ea™ & FrNfiehl 1 J=R
TR TR

T A % GRH, Hegld IUST TEEHT HEAH,
TGS, o F1Y 3T IUHIETT Fedt o fore sifge yrd
gufad SgEY IfES & dgd TR wEA W
TRl T ol TRHT ohT | T 5 Fsem RA™ iy
HTEAH e T A3k k1 ARISH fhar S gor &
¥ fouq w3190, % TeH, U9 Y favaframem
3R TS R o foear fawm i afmfoa feran mam
fafer qeramal W ™ o foreat st AR affeufa
T IUGHAT AT A58 FRITTAT 1 TS fora
T, S 2008 T shg T IIRY TEANT TR GieTor &
TROTHEEY 97| TEM, IOHH IR ATgdl aHE | 3T
3qSt ST T o fou faofs ameda ugfa w adia fafy
GRS 1 TH@ hg 7| TEAH 9116 %.31.9. iR
% U IRASHT 1 g | SladTalfehl fa9m, ard
TR G G STIHEH qarsHeT o foreta wegt & i)

STeTgEdTeAtt 3T 1. i, Sl T Hell 4 IR
el H 17-23 SF-2012 I ARASE 35 o fova g
AT I AT I 3R 7 3 A (IR SR et
I argT ween) f wEE § aw foran 3 fa,
AMEAT W 25 SF 2 JATR 2012 1 ARG UG
ATt ST HRITAT TR @Il GLaTT T UHTST /3T
FHIETET # 9 T oIk s e & ugE @
LT THA TANTITAT BT ST fohaT| 38k 3Tamal §9
AT, TR SR T FHHATE Bl 3Th & |
sk faepm 3t qeiht & Ufd T=id T & fog
Tl wdia geamt & wfyeor fem)

Table grape food safety has now emerged as an example
in the country for domestic and export market and being
extended to other food commodities by Food Safety and
Standards Authority Act of India (FSSAI).

Institute provided technology dissemination to
stakeholders through field visits of scientists and
participation in growers’ seminar, in house interaction,
training programmes, organization of demonstration
plots in farmers’ vineyards and placing information on
its website.

During this period, technical work of grape crop in
All India Coordinated Research Project — Subtropical
Fruits (Grapes) attached to CISH, Lucknow was
monitored for all the coordinating Centers. Institute also
organized first time ICAR Hub meeting involving
ICAR Institutes, State Agricultural Universities and
State Government Extension Department in the region.
Indo-French Workshop on ‘Suitability of French wine
varieties on different rootstocks under Indian conditions
was organized which was the result of collaborative
experiment trial initiated at the Centre in 2008. The
Institute is the lead Centre for National Fund Project on
‘Decision support system for sustaining grape
productivity under temperature and moisture stress’.
Institute is the Centre for DUS project of PPV-FRA.
Two new research projects were sanctioned by
Department of Biotechnology, New Delhi.

The undersigned and Dr. K. Banerjee, National
Fellow participated in 35t World Congress of Vine and
Wines and General Assembly of OIV (International
Organization of Vine and Wine) at Izmir in Turkey
besides European Pesticide Residue Meeting and
FAO/TAEA workshop in Vienna in Austria and also the
visit to National Referral Laboratories for Food Safety
in UK in June-July 2012. In addition, a few scientists,
technicians and administrative staff were trained in
different national organizations to keep them abreast
with the latest developments, techniques and tools in
their respective field.
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Institute earned revenue of Rs. 45.57 lakhs by
organizing trainings, consultancies, contract research
services and sale of planting material and farm produce.

The Institute has made concerted efforts to fulfil
the aspirations of the various stakeholders of grape
industry in the country and these efforts have been
acknowledged by stakeholders at different fora. For this
success, the credit goes to the scientific, technical,
administrative and supporting staff of the Institute and
support from the Headquarters office at New Delhi.

I would like to place on record the guidance and
the encouragement received from Dr. S. Ayyappan,
Secretary, DARE and Director General, ICAR; Dr. H. P.
Singh, Former Dy. Director General (Hort.), ICAR; and
Dr. N. K. Krishna Kumar, Dy. Director General (Hort.),
ICAR. I also appreciate the efforts and help received
from my scientific and technical staff members in the
preparation of this important document.

e
(97. 7. 3TSHA / P. G. ADSULE)
f7e%1% / Director
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TTH 3R STIHIM ohg hl T SHa 1997 |
A ¥ 3 IcUe AT THERUT § Hef-ad Hel T
forer s srgeem R % o g

FAAH | ST THIEH 3T IR, HHA ITEH,
HHA TV TS hTE ITETd Frafiiehl STTHI % AT
8 21 15 TR STTHAT HIHshAT o AT ST oITel
faftrerg afeeHT ot Sfa ot 21 e § gumsl e 3
AMICH & Trafad e SgHe™ W o e foRa s
w3 fafim &t § e 9 & suafert s aww
Frefafea 21
HTAITIE FATA AR GUR

T o SR S wIsd | 38 78 IR wfafdei i
&I Wt S Sn soteh § 232 WiAfEE w1 wa stawen
T qui ged, [fer g it ket fieey weRaw % fog
ST T At gfafsEt 8 9o ger SR we % g e
T IR MU IHF The AR T fohedi 3R Tt
3UST 3R Bl TEeh HISUST oh TIU 3TTehetd foham |
e foredl & e Hisawm § 3R i foraat | e1fen
et | Faifesh Tes1 asi T 7| shg § forenfaa Tred
x ITHEA Higctd 1 R TTE4-12 | foia =8 3
CREHRETIRIRIRE

TS SR fHees] et el it 10 ATSshACATSe
AT GRT HhtoT <l g8 Y TRft o7 11 geared & fag
35 &7 ¥ TTuq foram | weRTY o fafve oFR 3eated
&1 § 3IcUTeh o SR T H Tl =9 gRI uid
Icaiad sl Tga g3 SFH AT HATHR WIqe Aqret
TehTert AT o |

3R % SUHE 32 A9 % 37 fforel faveiwu 7 165
St TeeE h T ’EE @ 110 Si9 A € W T st
3 USTeH &1 § Haf-od SeTd SEF 918 70 310 &
gt S i Afreaf i fageryor fran smom)

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 conducted under broad areas of
genetic resource management and improvement,
production technology, plant health management and
post harvest technology. Several externally funded
projects are also in progress. The centre also undertakes
consultancy services and contractual research related to
its mandate. The research achievements made during
2012-13 are briefly summarized below.

Genetic Resource Management and
Improvement

38 new grape accessions were added to the
germplasm. 232 accessions were screened for incidence
of leaf curl, berry scarring and powdery mildew
infections during the fruiting season. Nine accessions
showed no incidence of berry scarring and cracking, 26
accessions were slightly affected and 21 were
moderately affected. Several varieties and hybrids were
evaluated for yield and fruit composition parameters.
Maximum bunch weight was recorded on Autumn
Seedless among white, while Autumn Royal recorded
maximum bunch weight among colour varieties. A
hybrid of Rangspey x Thompson Seedless, AH4-12 was
found to be prolific bearers with loose bunches.

Hybridity for some of the downy mildew resistant
hybrids was confirmed using 10 microsatellite markers
and they were established in field. Clonal selection in
grower’s vineyards in different grape growing regions
of Mabharashtra identified five mutants which were
having bolder berries compared to their mother vines.

In in silico analysis, 165 genes were predicted
using EST database of grapes, in which 110 genes were
found to contain conserved domains like DNA binding,
different enzymatic functions etc. Five genes were
selected for their functional analysis.
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Fhae Hitad & T qerg=al o Y& ke o
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fafea qoga W Fafa afmed Hiedd § MeiesTm
forvervw & foru, WA frsador & aftssa fafyr =61 s
¢ fafia gfg eraen w wwfia sa& T3t &1 fgdi-
FAFIBRIGY g forwerwor foman| it farvie stemen W
ToveoT § 11037 7R TFHfod ddreti # S qerad
% UHE L6 H1 9 FEGIATGE g3 1103R W
FAMA R T AATAT § TS Tt § Ihg
Y T HEEae T T |1 E 11037’ W HAHd IR
THfed Aarsti § I hictehl e faeraar A1t =i

11037R &9d W FAMT 19 A R The AT
ferent =1 gfg, IuST, el TERA TR R AUEUel o forg
e feram | ot amg wfveror yomeft W wfsfera
AT HIIH TSl T Faiieres 9id odr 3t gt =
Sterfer Hatfersh Fruaed TR Sy et wfirfé o g
AATSAT | UTE TS| WA sk o TeST & H FIHHS
qui Frere & 5§ Afeie o ot S Wiy | el e
o6 Zremug iR feifore garert &1 aen o SRl |

TIh WIS o SR AT o Joded o7 Tafre
THTE o ST H hictel fased, ol goae srawe iR
e = W gueTia darett S =Eae 9 |
AR EREH Uy o, § =AW Juig=d e
AT ol W g 6 Haifeh 3ucey UeREE IUER §
Tuigd dIfEm A "aitee ol 110 3R qagd W
FAMA e Aifa Taret & fore wrefirm 6 swifaen
i 375 dified @ 1 Wi S SRR FA wedt awed
SR QU1 o0 ST W qUig=d IR o ToTg shifae

Vi

Production Technology

Field evaluation of rootstocks for Cabernet
Sauvignon grapes revealed significant variation for
vegetative parameters such as pruning weights, stock-
scion ratio and percent dry matter in canes. Highest
vigor was recorded on 110R, Gravesac and SO4
rootstock. Rootstocks significantly influenced petiole
mineral content of Cabernet Sauvignon with respect to
potassium, sodium, zinc and manganese.

For proteomic analysis of Thompson Seedless
grapes grafted on different rootstocks refined protocol
for protein extraction was used for performing 2D
electrophoresis of tissue samples collected at different
stages of growth cycle. Enzymatic studies during the
process of bud break revealed rapid hydrolysis of starch
in Thompsons Seedless vines grafted on 110R and own
rooted vines, as compared to Dogridge. This was
correlated with corresponding increase in the activity
of amylase in 110R and own rooted vines. Highest
percent of bud break was recorded on 110R rootstock
and in own rooted vines.

19 red and white wine grape varieties grafted on
110R rootstock were evaluated for their performance
with respect to growth, yield, fruit composition and
must parameters. Cabernet Sauvignon grape vines
trained to mini Y training system produced maximum
yield per vine while highest TSS and juice recovery was
recorded in VSP trained vines. Selective leaf removal in
cluster zone in Sauvgnon Blanc wine grapes reduced
malic acid and potassium content in juice, while
increased soluble solids and phenolic compounds.

Potassium content in petioles at bud
differentiation stage, full bloom stage and veraison
stage was lowest in control treatment and highest in
treatment having highest available K content in soil.
375 ppm of soil K was established as critical limit for
Cabernet Sauvignon vines raised onl10R rootstock.
Similarly critical limit of petiole K at fruit bud
differentiation stage and full bloom stage was
established as 0.70% and 0.8% respectively. Sodium
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Ul U el AT 1 el faSTo] ok fore adtegor fora o7k
foReft oft g & formmoy <t sufeufa T wref

FIcicIZIgay AdIced St Werss fafgeran &

vii

content in petioles was with in safe limits at all the
stages of sampling.

In Cabernet Sauvignon vines, highest water use
efficiency of 103.42 kg of grapes/mm of irrigation
water applied was recorded with application of least
irrigation water of 182.81 mm along with rains received
during annual growth cycle.

Manjri Naveen, Sharad Seedless Red Globe,
Crimson Seedless and Tas-A-Ganesh varieties
responded differently to different concentration of NAA
in inducing rachis swelling disorder. Incidence of low
sugar accumulation in grapes at harvest was attributed
to higher crop load, early fruit pruning, excess
application of nitrogenous fertilizers, brassinosteroids
and CPPU.

Plant Health Management

11 new fungicides and 10 low environment profile
products in combination with fungicides were evaluated
for control of powdery and downy mildew diseases and
the effective doses were standardized for control of the
diseases.

Pre harvest sprays of Chitosan @ 70% and
Chitosan @ 90% showed least rotting index in Sharad
Seedless grapes. Model for estimating risk of
anthracnose has been prepared and tested on the basis of
old recorded weather data and PDI of anthracnose.

Studies on spraying efficiency of electrostatic
sprayers indicated that ESS sprayer has good coverage
of spray material on vine, but did not show increase in
spray deposits in middle and inner canopy as compared
to air assisted or high volume sprayer.

More than 200 leaf and fruit samples of table and
wine grape varieties were tested for Fanleaf virus and
none of the samples were positive for its presence.

In studies on pathological diversities of
Colletotrichum isolates, three isolates collected from
hot arid regions showed more virulence. Biochemical
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viii

analysis of grape accessions for screening against
downy mildew and anthracnose resistance indicated the
possible role of polyphenol oxidase and peroxidase in
imparting resistance to anthracnose disease. Weather
parameters like leaf wetness, minimum temperature and
RH mean contributed significantly for PDI of
anthracnose diseases. Fifteen bacterial isolates showed
antagonism to C. gloeosporioides 38-P-2. SCAR
markers were developed for the identification of
Carbendazim resistant isolates of Colletotrichum.

Four Bacillus strains isolated from grapevines or
grape rhizosphere could enhance the degradation of
insecticide profenofos. The sensitivity of 16
Trichoderma isolates were studied against 13 registered
fungicides at field doses. Sulphur was found to be the
least toxic followed by Mancozeb, dimethomorph,
cymoxanil azoxystrobin, pyraclostrobin and copper
hydroxide.

Three species of thrips were found infesting
grapes in Nashik, Sangli, Pune and Solapur areas of
which Scirtothrips dorsalis Hood was found to be most
common. The bio-efficacy of 12 chemicals was tested
on thrips, jassids, caterpillars and flea beetle. A strategy
of ‘multi-targeting of pest complex’ has been
developed. This will help in reducing application of
separate chemicals for control of individual pests. Two
dippings of bunches with spinosad 45SC and
cyantraniliprole 100D along with GA; + CPPU could
effectively control thrips incidence.

Along with commonly known red spider mite, two
new species of mites were found infecting grapevines.
Hexythiazox @ 25 g a.i. per hectare was found effective
in managing mites. Life table studies of pink mealybug,
Maconellicoccus hirsutus were conducted in the
laboratory to determine its growth parameters and to
develop effective management strategies. Predatory
potential of S. rani against red spider mites;
Cryptolaemus montrouzieri and Anagyrus pseudococci
against pink mealybugs were studied.

Persistence and dissipation studies of Fosetyl-Al
and Etherel 37 and translocation studies of two
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ITER GHY TUTET HT9EE o foTe Taw of| @™ & gl
o7 R T=at W 100 fudfiun wehifdes vt =1 fogwea
U I TurEa eI s

Tporat dter At BT IeuTeH

Y o GNH P 2.5 AT i, HAMd T 3R
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insecticides viz. clothianidin and imidacloprid was
studied in grapes. A fast GC-MS method was
established for separation of 250 compounds within 12
min. in grape matrix. A simple, rugged and accurate
methanol based method was developed for multiresidue
analysis of more than 200 compounds comprising mid
polar to highly polar pesticides and plant growth
regulators in fruits and vegetables.

Almost 350 grape samples for export were
assessed for their compliance to the EU-MRL. A total of
80 wine samples collected from different wineries in
Mabharashtra state were screened for qualitatively and
quantitative analysis of Casein as allergen. About 92
raisin samples were analysed for pesticide residues.

Two CD-ROM’s consisting of digital information
on grapevine disease and insect pests were developed.

Post-harvest Technology

Early pruning with higher crop load in Cabernet
Sauvignon was found to be possible reason for low
content of acids in berries. Degree days and sunshine
hours were positively correlated with TSS and
negatively correlated with acidity in the berries. Grapes
harvested from late pruned vines resulted in quality
wines with respect to acidity in terms of pH, total acids
and malic acid. Early pruned vines produced wine
having high color intensity, tannins, TPI and malvidin-
3-glucoside compared to later pruned vines.

Raisins made from grapes dipped with 25 ml ethyl
oleate + 40 g potassium carbonate/l was superior over
other treatments for all the quality parameters studied
except mouth feel. Grape bunches sprayed with 100
ppm of ascorbic acid on 274 day of drying produced
quality raisins.

Production of Quality Planting Material

A total of 2.5 lakhs cuttings, grafted plants and
rootstocks were produced during the year. Revenue of
T 3.48 lakhs was generated through the sale of planting
material.
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Transfer of Technology

Information on various aspects of grape
cultivation including post-harvest technology was made
available to stakeholders through various means such
as training programs, field visit, participating in grape
growers/ association’s seminars, one-to-one interactions
with them at the institutes and also displaying the
information on the Institute’s website under farmer’s
corner.

Throughout the year, scientists participated in
several seminars organized by various agencies such as
grape growers association, state governments, wine
boards, private agencies, etc. The grape growers
directly interacted with the scientists during field visits
and also during their visit to institute.

Human Resource Development

The Director along with one scientist participated
in the 35th World Congress of Vine and Wine and the
General Assembly of OIV (International Organization
of Vine and Wine) held at [zmir in Turkey during 17-
23rd June 2012 and presented two technical papers.
They also participated in European Pesticide Residue
Workshop (EPRW) and FAO/IAEA workshop on food
safety from farm to fork from 25th June — 2nd July in
Vienna, Austria.

One scientist acquired NAIP sponsored three
month international training in the field of
Bioinformatics (Horticulture) at Cornell University,
Ithaca, USA.

Six  scientists, one technical and one
administrative staff were trained in different national
organizations to acquire the knowledge in their
respective field of specialization.

Revenue Generation

Revenue of ¥ 45.57 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce.

LR
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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. During last sixteen
years, the institute has made tremendous progress in
terms of infrastructure development, research output
and technology dissemination. With a few rented rooms
in the office of the MRDBS in Manjri in the beginning,
the institute now has a laboratory cum administrative
building, separate buildings of biocontrol laboratory,
NRL, farm office, raisin shed, three poly/FRP houses
and experimental vineyards spread over 35 acre. The
institute has now world-class research infrastructure.
LC-MS/MS, GC x GC-TOF-MS, ICP-MS, genetic
analyzer, real time PCR machine, IRGA, canopy
analyzer, wine analyzer, AAS, multichannel
autoanalyzer, programmable ELISA plate reader, plant
growth chamber and incubators, stereo microscopes of
high magnification, different types of centrifuges are
available for conducting basic and strategic research.

The institute is the site for National Grape Gene
Bank and has almost 464 grape accessions in its field
germplasm collection. Such an excellent infrastructure
has resulted in recognition of the Centre for
postgraduate studies by Pune University, Pune and
Shivaji University, Kolhapur besides other universities
in the country and every year several students complete
their six months project work at this Institute.

A nursery with a three star rating from NHB
provides true to type and genuine and disease-free
planting material of promising rootstock and
commercial table and wine grape varieties. Transfer of
technology through regular field visits of scientists of
the Institute and their participation in growers’
seminars, in house interaction, training programmes and
information placed on website has increased the
Institute’s clear visibility and credibility among the
growers and other stakeholders of grape industry.
Successful implementation of APEDA funded Pesticide
Residue Monitoring Plan for export grape has
contributed substantially to the stature of the Institute.
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The research programmes are formulated after
assessing the needs of grape industry in India and
modified time to time based on the recommendation of
Quinquennial Review Team (QRT), Research Advisory
Committee (RAC), and inputs from other grape
industry stake-holders.

Presently research is conducted under broad areas
of Genetic Resources and Improvement, Production
Technology, Plant Health Management and Pre and
Post harvest technology. Besides 15 institutional
research programmes, several externally funded
projects are in progress. The Centre also undertakes
consulting and mandate related contractual research.

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

Thrust areas of research

» Eco-region specific technology generation and
extension in continuation.

* Enhancement of water productivity and nutrient
use efficiency.

* Climate change and management of stresses.

* Value-added product development, food safety and
quality assurance.

* Bio-remediation, bio-fertilization,bio-molecules,
bio-fortification, bio-safety, bio-security, and
biosensors.

* IT-based decision support systems for technology
transfer.
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fasig faa=ur / Financial statement

911 / Heads

@R.3./R.E.
2012-13

<99 / Expenditure
2012-13

(TARET ® /% in Lakhs )
. .
Final Grant )

1. TIMYET 99/ Estt. Charges
2. AT /OTA.

3. IO YT/ T.A.

4. 39HUT / Equipments

5. Y&l / Library

6. 3T 99N/ Other charges
7. fawtor %™ / Works

8. Wl / Furniture

9. USE/ Pension

et / Total

0.00

8.00

93.07

1.78

167.00

70.00

0.15

0.00

340.00

300.00

0.00

2.70

8.00

0.00

90.09

12.01

1.00

0.45

414.25

0.00

8.00

93.07

1.78

167.00

70.00

0.15

0.00

340.00

296.37

0.00

2.70

7.96

0.00

90.09

6.01

1.00

0.22

404.35

0.00

8.00

93.07

1.78

167.00

70.00

0.15

0.00

340.00

TR st | Revenue
Plan Non Plan Plan Non Plan Plan Non-Plan |Generated

268.84

0.00

2.70

8.00

0.00

68.00

6.01

1.00

0.45

355.00 45.57*

*fRregor, TOEel, gAY SFTHUH TR AT, qtg ARt 3R FHY 39S A okl o A1 @ 39 a9 % 45.00 A o @&F I g § % 45.57 A1E@ &

TSEd Y W gE 1 TS W S ST 2012-13 % GRE R 48.79 @G T Sm1 iR W s wifia fre mm

*Revenue of T 45.57 Lakhs was generated against the target of 45.00 Lakhs through training, consultancy, contract research and services, sale of planting
material and farm produce. Interest on term deposit receipts of 48.79 Lakhs was earned apart from the revenue receipts during 2012-13.

1t A / Staff position

.

‘El 1 &A1 / Number of posts

1. 313H€I'FI 3R JeEH HIHb / Research & Management Personnel

2 3T / Scientific
3 ehrTeh! / Technical
4. TR / Administrative
5 H&™h / Supportive
‘%l / Total

4]

16
8
13
7

45

16

41

B O ~, O O
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Research Achievements

HTaT2rE FHATEH IR FUR
IR ST o0 &1 GE, ARA R sk Iaw @
I arenan & iy weafieran & frg sriwe
HIE

39 99 o N SR SHAged Tue H 38 wfafsat
afeafera it T dferht 1 % JgER T8 ¥ 3 Gerg=di

T AT T3 Tored off | 38k 37T 35 U= fory g
gt oft afeaferd forg o)

ATfeTenT 1.
Table 1.

% § 9red Rt 1 ST

Introduction of wine varieties from France

Genetic Resources and Improvement

Collection, characterization and Evaluation of
Grape Germplasm for tolerance to biotic/abiotic
stress factors

Collection

During the year 38 accessions were added to the
germplasm. Among these 3 were wine varieties and
grafted on rootstocks as shown in Table 1. In addition
35 identified hybrids were also added.

*.49. fore oit o/t 6. /gl F A . HeATHa dtert 6 wEa/ =i ud feien
SI. No. Variety andclone No. / rootstock and clone No. Grafted plants (Qty) Source and date

T =ik FAH 880 / THIA4 FAN 5
Chenin Blanc cl. 880 / SO4 cl.5

P TR A 389 / 41sUnSd #9194
Pinot Noir cl. 389 / 41BMGT cl.194

IMEHT FAH 76 / 110341 FAH 768
Chardonnay cl. 76 / 1103P cl.768

st [Sifde aama & wfa wedhaa & fog s
SIS BT AN

AT seteh B Held W o A 232 fafsn
&t Sarett § uof e, AT gt TR Ueed) fiees HshwT
&1 Jufedrfd @ foe Sm=r &t 51 30 T 3Tfe st o Ty
Freft TaTe Thif o foaw o=t 78| ol F=a % IR F, 13
il v ¥ g, 30 HA TWIfEd IR 21 wed
(arfetsrt 2) guTfara T8 TS|

ST st # e Sfafsar # fRe & ag
AT AT 3R R % &0 9 S 1, $Efe 38 o
afgsuar o foe, Shifam 1 it T sfafsn sfad, 26

5]

T -5, q{qq& A
Entav-INR, Marmande,
France

25

25

Screening of germplasm for biotic/abiotic stress
tolerance

The vines of 232 accessions in germplasm block
were screened for occurrence of leaf curl, berry scarring
and powdery mildew infections during the fruiting
season. Vines with more than 30 bunches were selected
for screening. Regarding leaf curl, 13 accessions were
found free from symptom, 30 were slightly affected and
21 were moderately affected (Table 2).

At post veraison, many of the accessions show
excessive berry scarring and cracking, hence screening
of accessions for tolerance to such disorder was
undertaken. Nine accessions showed no incidence of
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yfafeen = ywifea 3k 21 gfafoat geam yaifaa off berry scarring, 26 accessions were slightly affected and

(aferert 3)1

21 were moderately affected (Table 3).

o R 3 R & T i fees © Powdery mildew infection was noticed in many

accessions at veraison. Only one accession cv. Kyohou

@ T W Q‘_’B Sierel el e €, 33 fore wrferd found unaffected, while 33 accessions were slightly
3R 26 ST Team gufea T8 | affected and 26 were moderately affected.

ATfeTeRT 2. TR SHHged U ° 232 WSt 1 uvf e samderar o dfd gesiiedr o e & sgate

Table 2. Field screening of 232 germplasm accessions for tolerance to leaf curl incidence

TR T ER afa @aT 30 | stfere T aret gtatsat
Level of infection Accessions with >30 bunches/vine

eI gTfed (5-10% X i
TRAT) (21)

Moderately affected (5-10% level
of infection) (21)

ofier g (1-5% &R
TghavT) (30)

Slightly affected (1-5%, level of
infection) (30)

ST (1% TR T HshHT)
(13)

Unaffected (1% level of infection)
(13)

TG, 3R M, TS| ogl5e, WA scioh, SR TUd, 3Rt ¢4, e &ie, fi2-9-3,
fogrett, WisRdl, $12-3, Ufee HiE, HFUfHsARIS, T THIcS, Th-26-8, HifdaT,
Mes, e, Thei-12309, BT sl

Rousanne, Angoor Kalan, Large White, Chenin Blanc, Bangalore Purple, Arka Hans,
Amber Sweet, B2-9-3, Victory, Bhokri, E12-3, Petite Sirah, Carolina Black Rose, Lake
Emerald, F-26-8, Motia, Gold, Alamwick, SV- 12309, Fateasca Alba,

36/2, oA %oh FAN 327, TEE-11-2-28, AH-111-11-4, TIARE-17-54-4-
17, %R e, $26-5, $5-4, THATE-23-14-23, i A aTeHATEH, si2-5-3,
f2-8-3, Uet AT HEmE, fi2-13-3, Il Tele, I Uele, Tl (IJAIETAN),
$8-5, Hehil, TEAT-18402, $6127830, forr, $eft27820wm, Tt (), fie,
SEtet, didft x dug-1, didfi x Aum-2, fod x A, Tohe A% STl

E6/2, Cabernet Franc cl.327, PS-11-2-28, PS-11I-11-4, Hy-17-54-4-17, Frumber Gunder,
E26-5, ES-4, Hy-23-14-23, Queen of Vineyards, B2-5-3, B2-8-3, Pearl Of Csaba, B2-
13-3, Early Perlette, Loose Perlette, Gulabi (IIHR), E8-5, Fakri, SV-18402, EC27830,
Ribier, EC27820m, Gulabi (Theni), Mint, Benzuhio, Vp x TS-1, VP x TS-2, PNxRG,
Muscat of Alexandria

(3R, 7 fpefide, fi2-10-2, fwd, srhi-w2, soieh weehe, sfi2-15-3, wamEn,

e, WeT R, S21-1 (SHEh), $2-7, TI-87
Tas (R), Rose Ciotet, B2-10-2, Symphony, Arki -2, Black Muscat, B2-15-3, Malagha,
Goethe, Katha Angoora, B21-1(labrusca), E2-7, H-87,

T The T AT 31113- e &1 weo Performance of new white table grape varieties

s P dem e, e el Naveen wore
3ien Heotd, Areht 3T Hier) Tl il 3ust 3T ®et ToT ] !

compared with 2A clone of Thompson Seedless for

o foTu ot digctd & 2 FH % w1y qefT A TS| yield and fruit qualities (Table 4). Yield was maximum

16
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arfererT 3.
Table 3.

IR SgeT TUR W 232 Sfafat w1 aftr gut samgeRar 3 wf geeefierdr & forg e ergdter

Field screening of 232 germplasm accessions for tolerance to berry scarring incidence

TR T ER Tfd @ 30 ¥ IAfh e Arelt wtareat
Level of infection Accessions with >30 bunches/vine

Tegn gl (5-10%) (21)

326/5, S2-6-1, s12-8-3, oieh HEHS, FUAHT scieh U, Ao TS, TH-26-8,

Moderately affected (5-10%) (21) HeT, e, Tl Ueie, TF Uoie, AT, Ta-12309, T 27830, fer=m,
27820, T, Wweaweht e, didt x dug-2, g™, fieg x s,
E26-5, B2-6-1, B2-8-3, Black Muscat, Carolina Black Rose, Lake Emerald, F-26-8,

ofier gl (1-5) (26)
Slightly affected (1-5%) (26)

Tt (<1%) (9)
Unaffected (<1%) (9)

Malagha, Gold, Early Perlette, Loose perlette, Alamwick, SV-12309, EC 27830, Ribier,
EC 27820, Mint, Fateasca Alba, VP x TS-2, Pierce, PN x RG

36/2, fTH-111-11-4, TIEE-17-54-4-17, TR &L, §5-4, TIa™-23-14-23,
H AT argS, Jud, 12-5-3, AN og1ee, Uel AT HHTe, Wi, 3Tehi-12-
2-13-3, ufee i, aw(qqﬁﬁ) TS (SATEIATSTAR), 38-5, $2-7, TA-87,
Hehil, THE-18402, TaTelt (), sigeret, i x awlwma@w%m
E6/2, PS-111-11-4, Hy-17-54-4- 17, Frumber Gunder, E5-4, Hy-23-14-23, Queen of
Vineyards, Rousanne, B2-5-3, Large White, Pearl of Csaba, Bhokri, Arki -2, B2-13-3,
Petite Sirah, Labrusca (FV), Gulabi (ITHR), E8-5, E2-7, H-87, Fakri, SV-18402, Gulabi
(Theni), Benzuhio, Vp x TS-1, Muscat of Alexandria

qE(IR), FeRAC %eh FAN 327, TuH-11-2-28, U fehefiee, s2-10-2, fow,

#12-15-3, MUY, @1 IR
Tas (R), Cabernet Franc cl.327, PS-I1-2-28, Rose Ciotet, B2-10-2, Symphony, B2-15-3,
Goethe, Katha Angoora

(aferert 4) | wiort Tefia & <AfersRan (13.6 TR /<),
qeqvaTd HAR sg1ee (11.26 fohum/<rar) qeom arehi #
g8 w9 39S (6.32 TRuT/wan) ot st/ #
STyeRaH TEAT HIAR 8T8 (39.5) AT =Fad (20.20)
3TieH Hieord # off| 317en Hiec™ | Aferehan T=a1 asH
(455 T1) 3T AqT=Td WiSKI T (425 T1) § 91| wfor
o Ao e T 31fereRan (4.89 UT/H{UT) 3R qeag=na
Jien Hiectd 3R Akl § o1l el gemeid 3 uard
(drudud) o IR sg1ge H Aferehad (23.9 °fy) or| wsdt
T | 19.6 °fd 3R =Fae sfEar off SEfh 3tfen
e o ferran swetiaar (7.9 /) &=t i TE)

in Manjri Naveen (13.6 kg/vine) followed by KRWhite
(11.26 kg/vine) whereas Marquis recorded lowest yield
(6.32 kg/vine). KR White had maximum number of
bunches/vine (39.5), whereas Autumn Seedless
recorded minimum number of bunches/vine (20.20),
however it had the maximum bunch weight (455 g)
followed by Manjri Naveen (425 g). Manjri Naveen
recorded maximum berry weight (4.89 g/berry)
followed by Autumn Seedless and Marquis. KR White
recorded maximum TSS (23.9 °B) followed by 2A
clone (22.6 °B). Manjri Naveen with 19.6 °B, also
recorded the lowest acidity (5.6 g/L), whereas Autumn
Seedless recorded the maximum acidity (7.9 g/L).
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i TR 9 3R Al & aee

i Hieod fhedi ° |, ©18-3 | Afereran (12.68
form /) qen formea Hiee o =aan 7.42 T /o
ISt &S hl TS (qTfeTehT 4) | =1 3R YT AR, 2ATeH
g | fershan 9| Sert diedd, TIs-3 I A
drecta # off Frg1 Afvr IR @ M| dvHuE IRg
dreatd (23.6 °fst) o 21fersran iR 3ue &g 317e W
(23.4 °fst) © o1 Halfr TecAar (8.2 uT/<ft) s
Higerm i TR fopmem disea o o)

difSta @ iy SR faAl 1 week

uie sfifsa @ I o7 foRei § 9, @ men §
FAfereRad (16.5 forum/<an) deav=ma € AT (14.99
fopn /<tan) @ 3ot il TR (anfereRt 5) 1 et ae ot
I M (550 1) TR I oA (460 1) § M o
Tt o5 1 T B AT (7.9 71/Af) 3R qeuvEra
T e (7.7 /afen) & uren | feergy i sHE-
- | SAfeRan S o7l dwHed it AfeRan A
garfern (22.6 °fst) & off| SHE-T-3me | AfereRad (7.2
T1/<ft) 3R g § =Fad (5.85 U/t steerar ot

| & ATEEA | 75 IR Tl ot

IR SfioRfgd Tl T AT foham | TTE x
AHET Hgd o & TRl | U, TTE4-12 T AT Beier
3R o =8 et foh ua4-15 | Heaw st 1R At
T o8 9 (qTfCTeht 6) | WUA4-15 | ATk dugug o
3R =g formifirer s o foTe 3wk & @Rt R

o At x scieh W@ #1 R TTE2-8 3N
o ameeft x fopurfirsr =+t =1 HeRt wem2-20 1 off 3u
3R /iU o % fetu ke R TR wEE2-20,
wE2-8 W 10 T uget usht| A1 WM % oI 3uE 2
TTE2-8 § HIEAH AR IR fgeam T Tes 3R ta2-
20 T HIYRO STHTHRR T8 Bd 2

Performance of colored seedless varieties

Among colored seedless varieties (Table 4),
A18-3 recorded maximum fruit yield (12.68 kg/vine)
whereas Crimson Seedless recorded the lowest (7.42
kg/vine). Bunch size and berry size were maximum in
Autumn Royal. Bold berry size was also noticed in
Fantasy Seedless, A18-3 and Blush Seedless. TSS was
highest in Sharad Seedless (23.6 °B) followed by
Autumn Royal (23.4 °B). Blush Seedless was highest
in acidity (8.2 g/L) and followed by Crimson
Seedless (7.0 g/L).

Performance of seeded table grape cultivars

Among 5 seeded grape cultivars (Table 5) Red
Gala recorded maximum yield (16.5 kg /vine) followed
by Red Globe (14.99 kg/vine). Bunch weight was
maximum in Red Gala (550 g) followed by Red Globe
(460 g). Berry weight was maximum in Red Globe (7.9
g/berry) and followed by Red Gala (7.7 g/berry).
Dilkush and Anab-E-Shahi had more juice content than
other cultivars. Italia recorded maximum TSS (22.6
°B). Anab-E-Shahi recorded maximum acidity (7.2 g/L)
and the least acidity was recorded in Italia (5.8 g/L).

Development of new grape varieties through
hybridization

Assessment of seedless intraspecific hybrids

4 seedless hybrids were assessed. Among the 2
hybrids of Rangspey x Thompson Seedless, AH4-12
was more prolific bearer with loose bunches, whereas
AH4-15 was a moderate yielder with slight compact
bunches (Table 6). AH4-15 recorded higher TSS and
may be suitable for raisin making.

Two black seedless hybrids of Spin Sahebi (SS) x
Black Monukka (AH2-8) and SS x Kishmish Chernyi
(AH2-20) were also assessed for their yield and berry
qualities. AH2-20 matured earlier to AH2-8 by 10 days.
Both are suitable for table purposes. AH2-8 has medium
sized double cylindrical clusters and AH2-20 has simple
cylindrical clusters.
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ATfCTeRT 5. AR W SaATdd siifSid @ I7g S foReri &l J&8-

Table 5.

forem
Cultivar Bunches/
Yield/vine vine
harvest (kg)
(DAP)
ReRsic)
Red Globe 144 14.99 32.60
g e
Red Gala 132 16.50 30.00
g 149 9.92 31.00
Italia
Dilkush 130 11.87 28.00
TS -T- MM
Anab-E-Shahi 147 10.21 24.60
T (F1=0.05)
CD (p =0.05) - 2.55 6.70
YU T THAD gRT RGRI e Hal a1
e

YOT SIS qeheTeh g TR STateTT Tet s
TR GO T SAehete fohall T (ATfcieht 7)1 ATkt
TRl H i afde, TR, 39 Fd gansid 39 qard,
e sreeTan, wEehe gy S L TET o

TTA AT ST TRt ohl IUST 3T T U1 ol IS
N G H TR foRAT| B HR TTE3-25 3R TUA3 -
26 35 IRuE JRR 9| ST o T Fa0T 3R STehiadt

& WY Tt THU A d'd 3U IR 18T IH & U
A 3T FA AR e R STreAdr T g

Performance of seeded table grape cultivars on Dogridge

ARG
Juice ("%)

STFAAT
(/=)
Acidity

(g/L)

(%) TSS (°B)

460.0 79.0 46.8 19.4 6.30 3.76
550.0 77.0 44.1 19.6 6.50 3.72
320.0 52.0 55.7 22.6 5.80 3.82
424.0 53.8 63.2 21.6 6.80 3.69
415.0 55.0 65.4 19.6 7.20 3.80
26.40 9.80 5.7 23 0.50 NS

Assessment of interspecific hybrids developed
through embryo rescue

Interspecific hybrids developed through embryo
rescue are assessed for the second year in succession
(Table 7). Most of these hybrids are early maturing
types, juicy with high TSS and less acidic, muscat
flavor and crisp pulp.

Assessment of wine grape hybrids

Seven wine grape hybrids were assessed for yield
as well as for must analysis and compared with
Chardonnay. Two hybrids AH3-25 (teinturier) and
AH3-26 were of early maturing types. All the hybrids of
Chardonnay with Pusa Navrang and Arkavati were
shown to be better yielders with good accumulation of
TSS and acidity levels desirable for wine making

10|
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ATfCTeRT 6. W fREH] o TTY S M Sk oS Ugd @H 7T SR TRl I JaT

Table 6.
Hept |/ ShATesa

Hybrid /Genotype

harvest
(DAP)

T x otaee Higew (TuE4-12)

14 13.44
Rangspey x TS (AH4-12) (W) ? 3
T x i Head (TTE4-15) 149 14
Rangspey x TS (AH4-15) (W) ’
145 9.72
Thompson Seedless (TS)
o wmesht x soteh g (TTE2-8) 144 29
Spin Sahebi x BM (AH2-8) (B) ’
o Ol  ferwfae =+ (T=2-20) - e
Spin Sahebi x KC (AH2-20) (B) '
G He|
130 9.23
Sharad Seedless (B)
il (d1=0.05) B 5
CD (p = 0.05)

BM = Black Monukka, KC = Kishmish Chernyi

TRT| UUE4-1-5 3T H48-3 I=F 30 ¢ 1A © N TH
A o AN § AT T W a1eH s o g
RRIE

dienfea R fai & 1ot fiesy wforiem & forg
AT HEMATYh 9T Ah-1d A1 & forg FoT
Iz gfESE ofred Hedw § et fiese
gfqiershdl TUTfed i & 39T ° I® i T | wEe
23501 % JreTral IR Gl (el seies U, Tare -

12309, THAT 18402 3T Hieel) Sk ol IHA 9
TRLOT HISHH 1 GG SHTAT TRIT| HeT 1 feraor amfetent

1

Comparison of some promising seedless table grape hybrids with the standard cultivars

druana
(ofst)
TSS (°B)

Bunches/

vine 10 berry
wt (g)

64.5 210 22.08 61.6 21.00
38.4 188 25.70 51.3 25.80
36.7 270 23.00 64.8 21.60
38.5 190 26.00 60.0 19.80
42.4 210 25.20 68.2 22.40
31.3 295 29.25 57.4 23.60
3.6 16.4 2.26 5.9 2.60

process. AH4-1-5 and B48-3 were of high yielding
types and have been selected for commercial wine
making in collaboration with a winery.

Breeding for development of marker assisted
selection technique for downy mildew resistance
in seedless grape varieties

The project was initiated with the objective to
introgress the downy mildew resistance in the
Thompson Seedless. Crossing programme was
enhanced by incorporating four resistant parents in
addition to the SV-23501. These resistance parents were
Carolina Black Rose, SV-12309, SV-18402 and Seibel



o900
%% NRC for Grapes | Annual Report 2012-13

ATfCTeRT 7. YUT 9T qohrilohgRl TIeRfid e TTTSHe IS TRl o1 JEe

Table 7. Performance of some promising interspecific grape hybrids developed through embryo rescue

Hybrid (Parentage) Bunches/

vine TSS (°B) | Acidity

harvest
(DAP)

$10-55 (T Head )

E10-55 (Flame Seedless op) 110 8.48 323 2650 2130 5634 2280  0.64
igg_;zz é?:cifj:a; FE) 110 3.42 364 950 1505 59.80 19.60  0.70
§E99j: (éf:Lm;j; TE) 3.29 145 2350 2640 6060 1980  0.62
iij;;é?:cijj;; FE) 110 2.24 284 800 1020 5882 1980  0.60
§E99_ ;?l(F(Squm i) 110 476 346 1400 17.00 5294 2540 046
i%j:;é?:cjﬁsj?a; F) 110 3.72 243 1550 1400 57.14 2400 048
i%j:;é?:;ﬁﬁ;(zﬁz) 110 2.08 164 1300 9.00 66.67 1900  0.60
iﬂ%f;;éﬁl?ﬁ; B 110 2.88 184 1600 11,00 63.63 2400  0.52
gE99j1188(Ss%:qci‘n?tjv?:bqa)x e 110 3.12 262 1200 17.00 47.05 2040  0.50
ﬁ?jf;less FS) 112 7.84 283 2800 2226 5840 2160  0.67
i:ll ((Tg;;mzm )x AT 115 3.20 240 1340 2440 6230 2220 057
mpifﬁsi dless (TS) 145 9.72 36.7 2700 23.00 648 2160  0.68
?sﬁ(ﬁ;zg)s) : 2.10 5.1 163 268 65 2.20 021

12
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8 ® feam o R| ifia WY TomoAr & forw waa # (Table 8). Seedlings were raised and transferred to the
TorTatd e o) worfd weRt ded # e ﬁ:IKﬁ[\ ?el;ll for establ(is?mznt. Estal?llciished progeny ;vill b}el
CR e e urther screened for downy mildew resistance throug

W/ v% e &7 figr ,3ﬁ-{ in vitro screening and using microsatellite markers.
SIS o foTg ATshivieaTse AT SR TRy, ST |
Confirmation of hybridity of the available hybrids
A ST ATHEH TEAM, SE 8 ITH Hehdl (procured from ITHR, Bengaluru) was done using 10

ST FeRtaT S g g8 ATgshIEaTse ATt g Y TRAT| microsatellite markers. These hybrids are now
Terll w1 Yoarehd o To10 & 3 Tt foma ST < R established in the field for further evaluation.

ATfeTeRT 8. TN SHRIHA 1 TROMH

Table 8. Results of crossing programme
. e et NN PP
Cross At No. of seeds &

No. of bunches obtained No. of seed
crossed germinated

| I o T x ST WS 32 1140 497 (44%)
Carolina Black Rose x Thompson Seedless

THA-23501 x AT9e Head

2 17 150 115 (77%
SV-23501 x Thompson Seedless (77%)

3 TEEI-12309 x oI HieHH 19 100 17 (17%)
SV-12309 x Thompson Seedless

g TEAI-18402 x oI IS 20 680 485 (71%)
SV-18402 x Thompson Seedless

s e x ot e 30 950 370 (39%)
Seibel x Thompson Seedless
el / Total 118 3020 1484 (49.13%)

= 1. AT =ik Ut x AT Higad Y Fe qer

Fig. 1. Seedlings from cross of Carolina Black Rose x Thompson Seedless

13 ]
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IR A T T

39 99 S, TFRARE, AT SR STARTTYR
¥ gfa Icaiad] i qgeH i T T Rl ok woft AR
TST O Sl g e S o | ot mft| fAared
feoran & ffieqor & foTT vt B & a1e ot 37 Scafafda
1 SR ToRT 1| SATRRaH Icqiard! | fiqeh o
Hehterel HUT SRR 3Aereh o (fera 2 3fiX afersht 9)|

Clonal selection in grapes

Total five mutant vines were identified from Bora-
mani, Akkalkot, Tuljapur and Jaisinghpur. Berry and
bunch characters were observed and compared to
mother vine. Observations were also recorded for
earlier identified mutants to observe the stability. Most
of the mutants identified were having bold berries
compared to the mother vine (Fig. 2 and Table 9).

Mutant Normal Mutant Normal
Boramani Akkalkot
Mutant Normal
Tuljapur
Mutant Normal Mutant Normal

Jaysinghpur

T 2. fafvm o R 3eme &= o veae

fopw Seafeafdat & afor s =et o0

Fig. 2. Berries and bunch characteristics of mutants identified from different grape growing regions

14
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qTfeteRt 9. TgAM foRU MU Icqfadial o1 AfoT 3R a1 faewaret @ smumia Jesiq
Table 9.

Uga™ hi e
Place of
identification

Performance of mutants based on berries and bunch characteristics

TR AFARIE
Boramani AKkkalkot

EEIEHE

Jaysinghpur

Tuljapur

. 9. TR AW | Seafiadt | g | Seaiadt | ame | Scaiad | amea [Seafadtl| e [SeafEdt
SI. No. Parameters Normal | Mutant | Normal | Mutant | Normal | Mutant | Normal | Mutantl | Normal | Mutant2

p TESEsE () 5161 5393

256.08
Bunch weight (g)
10 w7 == (TT)

2 . . .
10 berry weight (g) 7724 103.21 24.08

3 ) () 20.77 21.82 12.36
Berry dia. (mm)

4 § (F) 27.83 2947 19.67
Berry length (mm)

o wiers (foe)

5 ( . . .
Pedicle thickness 298 3.04 260
e (ofs)

6 22. 22. 24.54
TSS (°B) 70 60 5
FrAdT (%)

7 4.72 5.11 4.25
Acidity (%) 7

¥R H IS ae (davmar) & gfa e
nfacEeRe R 6 Ra-Fas acal f 37
fifera! weam

IR & IUAA ST & 3T fAferpl faveror &
YR W 243 HieT 1 =3 Tk man| i wiasgamft
eI g =T i H 165 SIH IRt M1 165 S
T gurfed WM, SFTEUA & SAUR W ITH H 3R
rferd T Y gg= o fore fowetyor fekam i | 110 A
T U 3TeRyuT 37 TS I A Gelf-dd T A
YT MU SHITST 9T o TR, T SHE Td A0 a1l
o yfieRT & SATER W Ui A 1 A TR ) e

446.5 2483

35.89

24.07  34.88

2.87

21.90 19.00 19.40

457.2 237.58 42536 274.52 364.85

40.25 3524 17.82 22,56 18.67 22.23

13.24 1276 1221 1252 14.07 12.00 13.85

24.69 1455 16.67 1430 1633

2.73 2.29 2.03 2.42 1.85 2.20

2552 2385 2086 22.70

3.56 5.42 5.67 4.97 5.11 4.60 4.36

In silico identification of abiotic stress (salinity)
responsive transcription factors and their cis-
regulatory elements in grape (in collaboration
with IASRI, New Delhi)

Based on the in silico analysis of EST databases
for grape, 243 contigs were selected. Gene prediction
tools were used and 165 genes were predicted in
selected contigs. 165 genes were further analysed to
find probable protein, their function based on homology
search and also presence of conserved regions. 110
genes were found to contain conserved domains like
DNA binding, different enzymatic functions etc. Based
on the size of coding region, conserved domain and
their role in salinity stress, five genes were selected. The

15
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T T SR AT § 7 ST Rl STTATR o T8
Teran ST@m | gHes WY, Ui SfiFTerEY § S S o ST
o1 fazemur form ST w1 R1 3 U SiHReET @ e
Frsapdur fepam TTRIT| TR o foTT STEHR ST T TR Ui
Strerzy # dEieR gaea foman | diefter scmer o

CCELLREDIRIDI

IR @a1 A auar ara wfafear &1 Sharcas
fargeryor

S et fawm, 78 fooeft @ i wrmerar yw
I8 ANASET SHad 2013 § TR T3 | 39 GRASET 6
3¥d T TR R (1) SR A § TG0 o1 T fsha
Sl Ffceied TR WfEHATH T R A1fvae fcfsham awem
(2) TR | AFUrdT Afgsuar i iRt ufsra o fafim
IR TfciishanaTi shl TReafeh R |9emT (3) qorad
T AFUrdT HfESIar Tk o7 qara fearfa o shetfia forem
T SfA Afveafh W gEeh U9E H FIERE (4) AR H
SRS AT AT S 3 Tg=m (5) 7R
AUt Afewar o ot wmafenes wret w1 faem|
IS H STRUAT STIRAV LG @B 3R
TIfSTTH TIweisor 1 SR BT | =0T St o1 Saei fora
o | fafirs Wierehial 1 AR JTfd W R

JcqTeA Henfarht

& e & fort WRA & qOr & | egeal 1
el

g fafym qere=al | FAmd setie aifaae Sl
@A A ghg, I, FA G R F1eRE & o
AT foRa T

AR ATUES: THT ST 3T el DTS & A
FaTIe FA % g aoF § Hecaqul iy i T
qUT 1103TR | sifershan off fSoep Iqowor waetis 3

16

expression of these genes will be analysed in salinity
stresses grapevines. Simultaneously sequence of these
genes is being analysed in five different genotypes.
DNA was extracted from five genotypes. Sequencing
primers were designed for five genes and used for the
amplification of DNA from five genotypes. PCR
products were sequenced.

Functional analysis of salinity stress response in
grapevine

This project was initiated in January 2013 with
financial assistance from Department of Biotechnology,
New Delhi. The objectives of the project are (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
mechanism of stress tolerance in rootstock and its
influence on gene expression in scion variety under
stress, (iv) to identify promising salinity tolerance genes
from grapes and (iv) to develop functional markers for
salinity tolerance in grapes. The project involves RNA
sequence based transcriptome analysis and proteome
analysis. Vines were raised to conduct the experiment.
Standardisation of different protocols is in progress.

Production Technology

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

Four year old Cabernet Sauvignon vines grafted
on seven different rootstocks were evaluated for
growth, yield and fruit composition and must
parameters.

Vegetative parameters: Significant variation was
recorded for pruning weights of Cabernet Sauvignon
during both foundation and fruit pruning with highest
being recorded on 110R rootstock followed by those on
SO4. Least was on 101-14Mgt and Fercal rootstock. No
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TRATI 101-14 THSE T HRIA Jargmdi O FHerae o
Tl fRIa H el ST &S fohal TN JTEEe qergd
T HABETE o 15 T ag fFram Tpea ufawra g forar
T STeIfeh 101-14 THSE | S3fershan om| freraw Tig-
Agd I H TEEF qedd H 9T T SEh 140
Y H Afershan o (drfersht 10)1

significant difference was recorded for other vegetative
parameters such as cane diameter and inter-nodal
distance and percent dry matter (at cane maturity stage).
Least sprouting percent at 15th day after fruit pruning
was recorded on Gravesac rootstock while it was
highest on 101-14 Mgt. Least stock scion ratio was also
recorded on Gravesac while it was highest on 140Ru
(Table 10).

ATTCAeRT 10. eI TIToHTT o Ik ATIGE! T HAG- 1 THE

Influence of rootstocks on vegetative parameters of Cabernet Sauvignon

Table 10.

(@)
Inter-node | Dry matter
(cm) in canes | October
(%) pruning
wt. (g)
3.75 55.49 217 68.17 1.04
4.29 52.57 328 64.84 0.94
4.17 52.12 568 49.34 1.09
4.43 53.67 483 55.50 1.13
3.59 53.04 376 57.47 1.28
4.33 54.72 276 60.68 0.90
3.85 53.12 520 58.79 1.03
0.281 0.683 32.728 4.761 0.078
NS 1.663 79.65 NS 0.190

g
Rootstocks
diameter
pruning (mm)
wt. (kg)
ig:-li\f;ﬂa 0.66 20.15 5.18
11034t/ 1103P 0.90 25.57 5.41
1103/ 110R 1.18 25.52 5.71
140 Y/ 140 Ru 0.83 26.84 5.67
BLehicd / Fercal 0.59 23.05 5.67
T8 / Gravesac 0.91 23.52 5.76
T4 / SO4 0.97 26.12 5.56
SEM+ 0.086 1.479 0.146
CD (p=10.05) 0.0210 3.599 NS

el hioteR! fa¥igs sTaeem W uuig=a # Ui
A fafi qerg-al ® Fafid e |ifau S
o qUigT foreioT # STeR B o 45 foi ArggeH i
wieprd fAfgadr # S ander ofar T femn  wrerts
ffeq aeiem & fore qogmat o e fimman of o
T AT 101-14 wHSHE | Afehan off e

7]

Petiole nutrient composition at fruit bud
differentiation stage: The petiole analysis of Cabernet
Sauvignon grapes grafted on different rootstocks
sampled at 45 days after foundation pruning did not
show any significant difference for nitrogen and
phosphorus content. However potassium content varied
significantly among rootstocks with highest on
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STTEXOT FTEeh AT 1103TR gRI R 711 110TR qeida
T T ifeay digar urs ¢ freeRt STTEToT Hres o
101-14THSE 3 foRam ol g&w diweh dedi siear aen
S it Tigan § wrdeh AT o Sfcwk i SR AR
Figar & fofw wnefsh a1=at ot i feham e

IO, Wel WA TGI8 Wieh: fohefl ot 3ot
HTH S TRl il G, Hd T8 a9 Ud 39S U
ke, U s fomar wdf off| Sust i 3.53 T/ uws
(FHTA) | 4.41 27/Uhg (TEA4) oft| 11037 3
101-14 THSIE qad=al W 3= Fd Goid 39
uerdf oSt foram e SifeRT qergeal H sranede fimar o
TS Bl AT AHHI S W@ hl ITrAar AR died,
ureferem iR Hifeem ffgadr o fore yergmd & #ex anefe
S 1| BRI Figan it feiferss fafgaan
1103TR Joigd W Afewan off, 9q qag-al % 7=
JTETF ST ATl 1103, 1103R T 140377 qAg=ai
T 3=y Afds 3w f[fgd o sefe 101-14 s
TR A8 qotgd § Fam o1 it feifere aifirent @
ST FeloHIseH o TOTC qerg=i o He T1efeh feran
TEft | 11039, 1103TR TF 1403 JoAg=d1 H I=Iad
ToRTToTen fHea T T Siefeh THaT4 Ta HhTel Jorgi
T fegam el

faftr Aergeal R Fafia direm Heew R & gfg
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101-14Mgt followed by those on Gravesac and 110R.
Least sodium concentration was recorded on 110R
rootstock followed by those on 110R, Gravesac and
101-14Mgt. Among micronutrients significant
difference was recorded for zinc and manganese
concentration but not for copper and iron concentration.

Yield, fruit composition and must parameters:
No significant difference was recorded for any of the
yield component parameters such as number of clusters,
average cluster weight and yield per acre. The yield
ranged from 3.53 tons/acre (Fercal) to 4.41 tons/acre
(SO4). Highest TSS was recorded on 110R and 101-
14Mgt rootstock but the difference was not significant
among rootstocks. Some of the fruit composition
parameters such as juice acidity and pH, juice
potassium and sodium content differed significantly
among rootstocks. Though anthocyanin concentration
and phenolic content was highest on 110R rootstock the
difference was not significant among rootstocks.
Highest malic acid content was observed on 1103P,
110R and 140 Ru rootstocks while it was least on 101-
14 Mgt and Gravesac rootstocks. Significant difference
was observed among rootstocks for total phenolic
compounds and most of the flavonoids. Highest phenol
content was recoded on 1103 P, 110R and 140 Ru
rootstocks while it was least on SO-4 and Fercal
rootstocks.

Proteomic analysis of Thompson Seedless grapes
grafted on different rootstocks at different
phenological stages of growth and development

Refinement of protein extraction and 2D
electrophoresis protocols

Along with four protocols tried during previous
year, one promising method (modified TCA-
Acetone/Phenol extraction method) was refined and
altogether, five methods were compared for extraction
of proteins from grape leaves. Although some
differences were observed in protein yield, the
differences were statistically non-significant. Protein
yield from different tissues using phenol extraction and
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modified phenol extraction method was compared.
Though the protein yield from leaf was on par, the
protein yield from bud and cluster was significantly
different and significantly higher protein yield was
obtained by modified phenol extraction method
(Table 11).

ATfeTeRt 11. TN i freesur fofer o1 Suem & fafve SR @ Saet & SiEH am (/o whesey)

Table 11.

Sefiu-uiem /fee fafer
TCA-Acetone/Phenol method

gunfea defiu-wEer /e fafy
Modified TCA-Acetone/Phenol method

HrelehdTedl

Significance level

*differences significant at p<0.01

faftr el @ Wida 6t 23 dggaso Haem

28} Jgau Tued W, afvm SR ask T &
o=, IR wie St tfteran T ufadt (581) H oft
SraeR et T=ai (520) 4 R o fam Toie
Hifet (320) ® st fre U (Fem 3)) fafim st @
e Tdte & yean fafie diea aoft ok sfoas Wi
goft 7 2t Tt TEd fafie sraeenedt § WA F sl
srfiforafer =1 weha fireran @ (fomt 4))

BeAHITerd! faved TR A 3rd: fAeRia emla &1 smde

fafirs qoradl W Fama aimed Hieo™ Sl 9T
gferll s Torei-THTE /e W3 faehfid gmH o+
T wereRtforent fasied =wor W fagermor fomam ) e
forpfla smmsug, Sfie,, weiy oIk G 1 qvft qerga-
I TRASHI | T Tl o o R ST SRt | Eferd
Aarett § STEUC il Higar I=aw off, et SRS qergd

19

Protein yield (mg/g FW) from grapevine tissue using phenol extraction and modified methods

0.32 1.59
1.75 1.98
* NS

2D electrophoresis of protein from different tissues

Among different grape tissue types, maximum
number of protein spots was recorded in leaves (581)
followed by those in clusters (520) and least spots were
recorded in buds (320) (Fig. 3). The abundance of
protein spots from different tissues was observed in
different pH range as well as molecular weight range,
suggesting differential expression of proteins at
different stages (Fig. 4).

Estimation of endogenous hormones at fruit bud
differentiation stage

Mature leaves were analyzed at fruit bud
differentiation stage for endogenous hormones in
Thompson Seedless grafted on different rootstocks
using LC-MS/MS. Endogenous IAA, GA3, ABA and
uracil in all the stock scion combinations at different
levels could be detected. Concentration of IAA was
highest on own rooted vines while it was least on
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Fig. 3. No. of protein spots on 2D gel in different grapevine tissues
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Enzyme activity during bud break after fruit pruning
of Thompson Seedless grapevine on different
rootstocks

Apical two buds of Thompson Seedless vines
grafted on Dogridge, 110R and own rooted vines were
sampled at 3 days interval from 0 to 9 days after fruit
pruning to analyze their starch concentration and
activity of amylase, peroxidase (POD) and polyphenol
oxidase (PPO) enzymes. Highest starch concentration
was recorded on own rooted vines followed by those on
Dogridge rootstock on 0 day, while on 9th day, it was
highest on Dogridge and least on own rooted vines.
Amylase activity was highest on own rooted vines
followed by those on Dogridge rootstock (Fig. 5). In
110R, a sudden increase in amylase activity was
observed at 314 day while gradual increase in amylase
activity was observed in own rooted and vines grafted
on Dogridge rootstock. In all the rootstocks, highest
activity of Peroxidase and PPO enzymes were observed
on 0 day followed by gradual reduction till 9th day (Fig.
6). Highest percent of bud break was recorded on 110R
followed by those on own roots on 12th day after
pruning while it was least on Dogridge (Fig. 7).

120 4 ®Ownroot ®110R 0.8 - 60 -
> 100 4 Dogridge > 0.7 ® Ownroot ™ 110R B g
= 2 Dogridge 5
- e=) (06 5 o
g %07 S 05 - g 407
% 60 - § 04 2 301
& T =
T 40 1 % 031 8 20 1
< i o 021 & 10 -
20 & o
. 0.1 1 0 -
4 0 .
0days 3days 6days 9 days 0 Day 6Day 9 Day Ownroot  110R  Dogridge
Days after pruning Days after pruning Rootstocks

T 5. wefl TPped & GRE swEew o 6. el THeA % GRH W ATFNSS  fam 7. B & 1@ 12 3 A welt Te

EIPHINKI EARRIEGI

Fig. 7. Bud burst at 12th day after

Fig. 5. Analase activity during bud Fig. 6. Peroxidase activity during bud pruning

sprouting sprouting
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Performance of wine varieties for yield and quality
wine under Indian Condition

An Indo France collaborative project was initiated
during 2008 to study the performance of wine varieties
(nine white and ten red wine varieties) in Pune region of
India for growth and yield parameters, fruit composition
and must parameters.

Performance of white wine varieties

Growth Parameters: Significant differences
were recorded for vegetative parameters among all the
white wine varieties studied. The pruned biomass
ranged from 0.250 kg in Muscat White to 0.330 kg in
Colombard variety. No significant difference was
recorded for days taken for bud burst and per cent bud
burst. Shoot vigour in terms of shoot length varied
significantly among the varieties. It ranged from lowest
in Vermentino (40.64 cm) to highest in Colombard
(72.2 cm). Shoot diameter differed significantly from
3.99 mm to 6.58mm. Total number of canes per vine
varied from 11.84 to 24.28.

Yield and fruit composition parameters:
Different varieties differed significantly for fruitfulness,
number of bunches per vine, bunch weight, berry
weight and TSS. Number of bunches per vine varied 25
(Gros Menseng) to 64 (Colombard). The bunch weight
ranged from 61.90 g in Gewurztraminer to 118.29 g in
Chenin. Highest 100 berry weight was recorded in
Vermentino (202.44 g) and lowest weight in Riesling
(83 g). The yield per vine ranged from 7.57 kg in
Colombard to 2.5 kg/vine in Muscat White. Highest
TSS (25.7°B) was recorded in Gewurztraminer while
the lowest (14.40 °B) in Viognier. The difference for
juice pH was found to be non-significant.

Performance of red wine varieties

Growth Parameters: Vine vigour measured in
terms of pruning weight recorded at the time of each
pruning. The pruned biomass ranged from 0.117 kg in
Petit Verdot to 0.353 kg in Cinsaut indicating variation
in growth pattern of each variety. Higher shoot vigour
in terms of shoot length was measured in Niellucio
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(62.16 cm) while the least shoot length was in Merlot
(29.96 cm). The shoot diameter ranged from 4.50 mm
in Tempranillo to 5.95 mm in Caladoc variety.
Significant differences for cane per vine and number of
bunches per vine were recorded among all the red wine
varieties. Number of canes ranged from 14.48 in Petit
Verdot to 23.16 in Cabernet Sauvignon.

Yield and fruit composition: The total number
of bunches per vine varied from 19.00 in Niellucio to
57.00 in Syrah. Average bunch weight ranged from
58.43 g in Merlot to 104.89¢g in Tempranillo variety.
Hundred berry weight was highest in Cinsaut (212.82 g)
while the least berry weight was in Petit Verdot (64.10
g). Average bunch weight was highest in Tempranillo
(104.89 g) and least in Merlot (58.43 g). The difference
for total soluble solids and juice pH was recorded to be
non significant. Volatile acidity ranged from 0.04
(Caladoc and Grenache) to 0.13 (Petit Verdot).

Standardization of cultural practices for the
production of quality wine

Canopy management practices to improves fruit
composition and wine quality includes, trellises
and training system, pruning, shoot thinning, leaf
removal to expose cluster zone to sunlight, bunch
thinning, etc:

Effect of training system on growth and fruit
composition of Cabernet Sauvignon grapes

This experiment was initiated at vineyards of M/s
Sula Wineries, Nasik Dist. to study the effect of training
system on production of quality grapes in Cabernet
Sauvignon grafted on Dogridge rootstock. The
experiment was conducted on four years old vines
trained to mini Y and vertically shoot positioned (VSP)
system of training. Among the vegetative parameters,
shoot length was more in Y system (61.55 cm) as
compared to VSP (59.66 cm). Higher number of canes
per vine was recorded in Y system (22) than in the VSP
(15). The cordon length was higher in Y system
resulting in higher number of bunches (79) as against 24
bunches in VSP system. Higher average bunch weight
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and yield per vine was recorded in mini Y trained vines
than in the VSP. However, TSS and per cent juice
recovery was more in VSP trained vines than in the Y
system.

Effect of pruning dates on growth, yield and must
quality in Syrah wine grapes

An experiment on the effect of pruning dates on
growth, yield and juice quality in Syrah wine grapes
was conducted on four years old vines grafted on
Dogridge rootstock in Vineyards of M/s. Sula Wineries,
Nasik. Fruit pruning was performed on three different
dates viz., 22nd September (first), 27th September
(second) and 5th October, 2012 (third). The data on
vegetative parameters was recorded at 120 days after
pruning. The highest shoot length (82.75 cm) was
recorded in the vines pruned on first date followed by
the second pruning date (60.50 cm). Significant
differences were recorded for shoot diameter and
intermodal length. Number of bunches per vine varied
significantly among the different dates of pruning. The
highest number of bunches were recorded in first
pruning date (104) while the least was in third pruning
(64). Average bunch weight was highest in the first
pruning date (93.88 g) as compared to the other pruning
dates. The yield per vine was highest in vines pruned
on second date (7.79 kg). Highest TSS was recorded in
first pruning (23.9 °B). The juice pH was in the range of
3.05 to 3.88. Volatile acids in the juice ranged from 0.09
g/L to 0.16 g/L. The juice recovery ranged from 52 to
58 per cent which did not differ significantly among
pruning dates.

Effect of bunch load on yield and wine quality in Syrah
and Chenin Banc variety

This experiment was conducted to study the effect
of bunch load on wine quality of Syrah and Chenin
Blanc grafted on 110R rootstock in institute’s
experimental vineyard. The vines were spaced at 1.2 m
between vines and 2.4 m between the rows. The bunch
load per vine in both the varieties was maintained at 30,
40, 50, 60, 70 and 80 bunches/vine. In Syrah, with the
increase in bunch load, vegetative growth in terms of
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shoot length and shoot diameter was reduced. Similarly
berry weight and bunch weight was significantly
reduced with the increase in bunch load. The yield per
vine ranged from 2.77 kg in 30 bunch treatment to 5.56
kg in 70 bunches/vine treatment. The juice pH varied
from 3.67 to 3.91 whereas total soluble solids ranged
from 22.70 °B in 30 bunches to 19.40 °B in 80 bunch
treatment.

In Chenin Blanc, significant differences were
recorded for vegetative growth parameters. The shoot
length ranged from 57.01cm to 64.03 cm whereas inter-
nodal length varied from 4.45 cm to 4.83 cm. The
average bunch weight was reduced with the increase in
bunch load. The bunch weight ranged from 112.88 g in
30-bunch load to 90.06 g in 80-bunch load. Higher yield
of 7.1 kg/vine was recorded when 80 bunches per vine
were maintained as compared to 3.25 kg/vine in 30-
bunches/vine. With the increase in bunch load the TSS
was found to be reduced. Juice pH and titratable acidity
was reduced with the increase in bunch load.

Effect of sun exposure on wine quality in Syrah

An experiment was conducted to study the effect
of sunlight on bunch development, fruit composition
and wine quality in Syrah grapes. The average bunch
weight was increased (128.10 g) when bunches were
under the shade compared to complete bunch exposure
to sunlight (95.70 g). Same trend was also recorded for
berry diameter and berry length. However, TSS was
found to be reduced in the shaded bunches (19.50 °B).
No significant difference was recorded for titratable
acidity among different levels of bunch exposure. The
Juice pH was found to be increased when the bunches
were placed under complete shade.

Effect of leaf removal on fruit composition of Cabernet
Sauvignon and Sauvignon Blanc wine grape varieties

Though sunlight is not a scarce resource in
tropical climate for improving fruit composition in wine
grapes, there is still a deficiency of sunlight into the fruit
zone in vigorous varieties (eg. Sauvignon Blanc) with
denser canopies. In this experiment, the clusters were
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11031 AFd T HAHd hae Afau Farsti
o qd dem o ufirm f affed S @ 8 oft, #
2012 61 YT BeTs | TIH TERREH H Toge 3R
AR Y9G & &1 AT HH 6 T TH T I
Toran ) fafira Su=ml § Iucsy qiefyem it 7nn 416
T 2740 dfien off o aIfeTet 12 % STTER 50-200
fop arerw /2 fean | Wt BerE % gHe wvft Sy
I 9 o IMYR W 15 T THATEUH /T BeA-BeE &
g e | fafte Iu=m & 3us 17.19 @ 19.55
/3 3 dugud 22.27 ¥ 22.92 °fs q% yrn W=m|
3US, BE— SAgeIHH, TITHTH, ITAdT T T
Tigan ° fafie 3w & "o onede o T am) fafi
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exposed to sunlight on either side of the canopy by
selective leaf removal in fruit zone in Cabernet
Sauvignon and Sauvignon Blanc grape varieties. 5-6
basal leaves on cluster baring shoots were removed at
the time of veraison.

In Cabernet Sauvignon, significant difference was
observed only for acidity, potassium content and tartaric
acid. Leaf removal in eastern side of the canopy
increased sugar content and anthocyanin content while
west side leaf removal reduced it. Though concentration
of anthocyanins and phenolic compounds did not vary
between treated and control vines, there was slight
increase in their concentration in vines which received
leaf removal treatment on both the sides of canopy.

In Sauvignon Blanc, significant difference was
observed for berry weight, TSS, acidity, pH, and
potassium content among different treatments. Leaf
removal on east side of the canopy influenced fruit
composition parameters while west side leaf removal
reduced sugar and phenolic compounds. Drastic
reduction in malic acid concentration was observed in
response to leaf removal on both east and west side of
canopy compared to control vines.

Direct and residual effects of applied potassium in
Cabernet Sauvignon vines

An experiment was initiated in 2012 during
foundation pruning to study the direct and residual
effects of potassium in Cabernet Sauvignon raised on
110R rootstock which were fertilised with graded doses
of potassium during previous growing seasons.
Available potassium content ranged from 416 to 2740
ppm under different treatments and 50 to 200 kg
K,O/ha was applied as per treatment details given in
table 12. All the treatments received 15 ton FYM/ha (on
dry weight basis) at the time of fruit pruning. The yield
varied from 17.19 to 19.55 ton/ha and TSS content
ranged from 22.27 to 22.92 °B under different
treatments. There was no significant difference in yield,
pruned biomass, TSS, acidity and anthocyanin
concentration amongst different treatments. Sodium
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IT=R H Hior @ A Gifeaw i qmr 69.2 @ 55 didfium concentration in berry juice ranged from 69.2 to 55.0
s off| Hiershr fsen, R T9 RS =0T | R ppm under different treatments. Potassium content in
3 o R Tf ﬁqf;:[ off it petioles at bud differentiation stage, full bloom stage

. HTEHV SRRl a,g“ e and veraison stage was lowest in control treatment and
qdT H 39eey 1 50  Sfshdn o, ﬁ ﬁw. ?ﬁ highest in treatment having highest available K content
(T‘l‘lﬁlﬂw‘[ 13)1 q"fﬁ # @t e W ‘J'qu-_vﬁ ) in soil (Table 13). Sodium content in petioles was with

qifeam A gefea dmmet & of| in safe limits at all the stages of sampling.

ATfSTeRT 12. e FifHH | IUST 3R 3US UGS W WIH TISRIY 1 99T

Table 12.  Effects of applied potassium on yield and yield parameters in Cabernet Sauvignon

i duguw | wee | ven-
Treatment (ofsr) | dromr | wmnf=
(K20 kg/ha) TSS (°B) [ Must | Antho-
Available pH | cyanin in
K in soil must
(ppm) (mg/g)
3.49

31 /T1(0) 416 1776 0.69 22.42 1.786 0.131 0.381 55.0 39.7
212 / T2 (50) 448 17.19  0.68 22.48 3.51 1.773 0.129 0.331 55.8 38.6
313 /T3 (100) 659 19.55  0.67 22.62 3.55 1.774 0.132 0.336 56.3 39.3

314 / T4 (200) 1065 18.88  0.67 22.48 3.55 1.747 0.137 0.368 66.3 41.5
215/ T5 (100) 1397 18.74  0.67 22.92 3.52 1.788 0.130 0.306 61.7 38.6

316 / T6 (200) 1846 17.65  0.69 22.52 3.48 1.794 0.132 0.322 58.8 39.6

&7/ T7 (0) 2300 18.27  0.68 22.27 3.51 1.789 0.132 0.304 66.7 40.1
218 / T8 (0) 2740 19.26  0.69 22.78 3.47 1.783 0.136 0.377 69.2 40.2
SEM=+ 1.72 0.01 0.47 0.05 0.035 0.04 0.046 2.2 1.13
LSD (p=0.05) NS NS NS NS NS NS NS 4.6 NS

Fawe Aifawi dare § g1 e i wifas Critical limit of soil potassium in Cabernet Sauvignon

vines
et F aut #§ <ed s el ¥ &St U
st S . f’c ; a? Yield and available soil potassium data recorded
SAASH el 5 qd from fifty four experimental plots over the years was

qicfererm i shifeeh HAT 1 i ke $ii ﬁw:[ That used to determine the critical soil available potassium
IR qh1h o grT feran | fafee ot o 397 3.09 limit by using Cate and Nelson scatter diagram

|27 |
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Table 13.

Effects of applied potassium on petiole K and Na at different growth stages in Cabernet Sauvignon

IAAR
Treatment

Heit faveT srawen

Bud differentiation stage

% UREER | % Aifean | % ureEhrw| 9% aifean | % wehram | % aifeaw
% K % Na % K % Na % K % Na
33 0.85 0.27 1.63

U geIe ael fore srawen
Full bloom stage Veraison stage

&1 / T1 (0 K,O/ha) 0.818 0 0.297
&2 / T2 (50 kg K,0/ha) 0.827 0.33 0.84 0.28 1.80 0.352
&3 / T3 (100 kg K,O/ha) 0.867 0.36 1.15 0.26 2.06 0.356
&4 / T4 (200 kg K,0/ha) 0.817 0.34 1.25 0.31 2.01 0.279
&5 / T5 (100 kg K,O/ha) 0.875 0.35 1.26 0.28 2.18 0.298
&6 / T6 (200 kg K,O/ha) 0.997 0.36 1.23 0.27 2.22 0.286
&7 / T7 (0 kg K,O/ha) 0.895 0.33 1.25 0.26 2.39 0.324
318 / T8 (0 kg KyO/ha) 1.077 0.36 1.38 0.31 2.61 0.291
TEEUHE /| SEM+ 0.032 0.02 0.03 0.03 0.06 0.040
Easﬁgfzgﬁ; 085) 0.068 0.05 0.06 0.06 0.14 0.086

¥ 21.0 T/ T UE TR GO H ITAY WREH H
fauitor st Sers W fha w3t 126 didiug @
2890 fiitd & T TE| 110 AR odd W IS TR
FhETE T ATl o fIC Ja1 § Iuated e i
Shifaes Fmr 375 didied (fem 8) ot
Fawc WA aarsn # qviged GICRRM digan b
o

et =m =t & R 96 Tafye wammenss grer smm
T IS TF YUigd § TR WA % STYR W TR
favieT o ol qoom srawen W Shate Tifamia orarsti |
qufed IERIIE Sl Shifdeh EHT 1 (LR e 3R e
Thel NG qh1eh o gRT TohaT 1| 39T 2.71 | 21.6

28|

technique. The yield ranged from 3.09 to 21.0 ton /ha
in different years. Available potassium (1IN neutral
ammonium acetate extractable potassium) in soil was
determined at the foundation pruning and ranged from
126 ppm to 2890 ppm. The critical limit for available
potassium in soil for Cabernet Sauvignon vines raised
on 110R was 375 ppm (Fig. 8.).

Critical limits of petiole potassium concentration in
Cabernet Sauvignon vines

Critical limits of petiole potassium content at bud
differentiation stage and full bloom (flowering) stage
in Cabernet Sauvignon vines was determined based on
yield and petiole K content from 96 different
experimental vineyards/plots recorded during last four
years using scatter diagram technique of Cate and
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/3 o off| et faved =ror # uofg=a R "igd
0.35 ¥ 1.10% 3R T899 W 0.48-2.05% ah off|
FHicTeht fawed 3R qof Io0F S1aee W uig=d H shifae
TR Figd HE: 0.70% 3T 0.80% TS TS (Fer
9 3R 10)I

Nelson. The yield ranged from 2.71 to 21.6 ton/ha. At
bud differentiation stage petiole K concentration ranged
from 0.35 to 1.10% and 0.48 to 2.05% at flowering
stage. The critical K concentrations in petioles at bud
differentiation stage and full bloom was found 0.70%
and 0.80% respectively (Fig. 9 and 10).

T 7 120 1
ke 1001 & & . * 120 100 A ®o & o ®po *
2 e 3<F‘."§ YRR S 1O Se gy 2 w0 ;o’:‘é’i” e -.:2;‘:':.“
§ o016 YA §oeoqec.s
5 401 ° 60 | <3 . R} 5 401
& 20 8 40 L
0 T T T T T T ) 20 + T T T 1 0 T ————
0 500 1000 1500 2000 2500 3000 3500 0.30 050 0.70 0.90 1.10 1.30 04 06 08 10 1.2 1.4 16 1.8 2.0
Available potassium in soil (ppm) Petiole potassium content (%) Petiole potassium content (%)

T 8. herle @ifomta @arsti & faw ga
arefrem i wifaes e

Fig. 8. Critical limit of available soil
potassium for Cabernet Sauvignon vine

110 AR qEgd R IS TS HeaAe Ao daisi
& forg Ring sepeht &1 whiERon

AN B8 AR ok @Y Y& o m on (Rems
ST BEE gfg ST UF SHEd a9l ¥ 2010 H &t
ISR & MR W fY) | & BB & a1g =g Uk
T fUsdd oy o IR 31899 & MR T, I8 JA
2012-13 T gunferd foanm mam| ot ®erg & 91 feai a71g
fer Tig =1 7 Sw=R (7)) 3wz fns smgeh
it foran o (anfetert 14) | <A anfr 6t awg @
2012-13 | 2 B8 Hi99 & e, 77 fea 6 safa &

fore ¢ e féeg 7t & 13| wEa-srafy % N ga
TEAT ITHTHRLT 1476.69 AT

fafire fomms 3=l & d'd 3US1 17.29 ¥ 19.26
/3 7 oft (arferent 15)| e erggEh A7 faw awt
o AT 182.81 Toedt =g s o, 3= =g s
o SR IST I TOTERAT 919 i o foIe qoafe arn )

29

o 9. wictet fawed sfeean T woigeq =t 10. Y07 I50 Terel W quig= wiefRem
areRrem i shifae €
Fig. 9. Critical limit of petiole potassium Fig. 10. Critical potassium content in
content at bud differentiation stage

1 ghifreh dm

petioles at flowering stage

Standardization of irrigation schedule for
Cabernet Sauvignon vines raised on 110R
rootstock

The experiment was initiated with six treatments
(irrigation schedule based on crop growth stage and
recorded open pan evaporation in 2010). Based upon
previous year’s preliminary studies on irrigation
withholding after fruit pruning, the experiment was
modified in 2012-13. The new treatment (T7) has been
included in the above irrigation schedule with no
irrigation after 91 days after fruit pruning (Table 14).
During the two pruning seasons in 2012-13, no external
irrigation was given for a period of 77 days due to
frequent rains. The total pan evaporation recorded
during the crop period was 1476.69.

The yield under different irrigation treatments
ranged from 17.29 to 19.26 t/ha (Table 15). The
irrigation schedule T7 with least irrigation application
of 182.81 mm apart from rainfall was found sufficient
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Table 14.  Irrigation schedule treatments of Cabernet Sauvignon vines raised on 110R rootstock

UTRE BeTg / 9% B

Foundation Pruning / Back Pruning

@ g (1-40 f)

Shoot growth (1-40 days)

% helt faved (41-60 fe)

Fruit bud differentiation (41-60 days)

T8 Ui 7 e el fasbm (61-120 fe)
Cane maturity and fruit bud development (61-120 days)

121 &7 - % e

121days - fruit pruning

% B8 /| BRAS Be

Fruit Pruning / Forward Pruning

Im@ g (1-40 &)

Shoot growth (1-40 days)

45% 45 60 30 30 30 30
15 15 15 15 15 15 15
15 15 15 15 15 15 15

30 15 15 15 15 15 15

45 45 60 30 30 30 30

950 @ [T e (40-55 o)
Bloom to shatter (40-55 day)

|t gfg wa foerma sraeen 1 (56-90 f&)
Berry growth and development stage I (56-90 days)

HfUT gfg wa foerma sraedn 11 (91-105 &)
Berry growth and development stage I (91-105 days)

aftaed | TS (106-145 &)
Ripening to harvest (106-145 days)

15 30 15 30 30 30 30
45 30 30 30 15 15 15
45 30 30 30 15 15 —

45 15 15 15 30 15 —

HNH A (FE % a1E 20 )

15 - 15 - 15 - —
Rest period (20 days after harvest)

* =gl AT TSI o LR W YT H:l:tﬂﬁ *= % replenishment based on open pan evaporimeter
=g STggen &7 § ot IwIT gaFar 103.42 forum/frft to achieve yield and quality equivalent to other higher

T S 7S 1 | enE § e, siefersuheg irrigation treatments. The Water use efficiency (WUE)
’ K

5 AR " . " of 103.42 kg of grapes/mm of irrigation water applied
¥ A o6 T # AT W1ef ST T was recorded in irrigation schedule T7. Analysis of the

30
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Effect of irrigation treatments on water use efficiency, yield and yield parameters in Cabernet
Sauvignon vines raised on 110R rootstock

Table 15.

ST SUST
Treatment Yield i (°Fw')

Juice pH
(t/ha) TSS (°B)

A1/T1 18.59 51.93 358.03 77.65 73 22.61 3.57 6.95
2 /T2 18.38 64.40 285.39 75.03 71 22.44 3.57 6.98
A3 /T3 19.26 56.34 341.92 78.50 73 22.46 3.61 6.95
&4/ T4 17.77 75.79 234.50 75.10 68 22.70 3.55 6.98
35/ TS 17.29 71.10 243.19 78.50 65 22.71 3.58 6.93
36 /T6 17.67 84.26 209.74 77.53 68 22.56 3.54 7.00
A7/7T7 18.91 103.42 182.81 79.73 66 22.30 3.56 7.03
SEM= 1.14 - - 3.54 4.87 0.37 0.034 0.13
CD (p=0.05) NS - - NS NS NS NS NS

must for phenols, anthocyanins, tartaric and malic acid

| 39k 3raran, fofie s w6 wora®q ot

oy By FRafy wnefe w9 & arer TE ot did not show any significant differences between the
treatments. Vine nutritional status in response to diff-
. . erent irrigation treatments did not differ significantly.
3R Y oreen AR 391 A R & Ry Saframrs ¢ sy
ST T ATTBIBI Standardization of bioregulators schedule for
) _ improving quality and yield of table grapes
7a faeRia ok smafera R 6t Al & forg Staframs . :
Standardization of bioregulator schedule for newly
AR BT ATABIBT developed and introduced grape varieties

AR 1 forfde foreri St fopmea Hiectd, terdle
HisH T, Hrerelt Hisetd, siien Tad IR ien Hea™
% foTu Stafament it sgad AT ARG F % g
T ¥ a8 yEn TRt foRen e witr fosera A 3-
4 Tt 3 6-7 forft =o1 WX sfiw, (20 AR 30 didien)

|31

This experiment was conducted for second year
to standardize the optimal dose of bioregultors for
different table grape varieties such as Crimson Seedless,
Red Globe, Manjri Naveen, Fantasy Seedless, Autumn
Royal and Autumn Seedless. Different concentrations
of GA3 (20 and 30 ppm) and CPPU (0.25, 0.50 and 1.00
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3R Hdfidf (0.25, 0.50 3R 1.0 difiuw) it fafm
HiedT T I9FNT Teha T

ST il AT U9 T9T o G99 H Rt |
fafra wfafsran <t afor seeR wa 1= TTER ATUEET |
gig % g fhmem deetw 4 Sy, @ 20 ddie +
Wi @ 1 didfreg gureht o) oot 7 § wfor ser
Td 37 AEEl | gig o fow Hdidy @ 0.5 didfiem ik
ST, @ 20 e =1 37 g9 o) Fien Tae | |
R T 3T HI9Gel H gfg o forg Hfidy @ 0.25 9
0.5 didfied SIR Sfiu, @ 20 A= 1 3w TG o1
3iten Hieo™ § AftT 3TehR # gfg Hfidyg @ 0.25 9 1
didie dort S, @ 20 didie * 32m & 9 g1 Al
fard o ugem % fore e it e @ o Eigfa A

T a9t &1 faedyor

T, e Head, sifen Tad iR often Hiea™
# iy 31 Sfie, * 7oy shi S o foIe Tsh e
foram | Wity @ 0.25, 0.50 3R 1 didien qen g,
@ 20 e & TS § 3-4 et SR 6-7 fnft mwior
TN R el R feu T | afvory srard § fo aft forem
"y @ 0.25 i + sfw, @ 20 Fften & W
T 3 feT 2 w2 w1g ST T <@ T Sefn Wiy @
0.50 dfifium 3fehet SR #iefiefiyg 1 dfidfen &Ik S, @
20 diftuw g W ot foremi @ fafera wammgfireht =mom
HATeE AT T H Hih s gaA| well ot o
"y @ 0.25 3R 0.50 Hiwd s, @ 20 didien *
T ITRA i W 10-12 Tt 707 1R @ G318 7
s TR ITH T2l gV

IR # FNATPUE FARTES HI S FHTEHIRT, TSy
fauTenan 3R sy

o Hgem T H Feigue Fdnge (forRie
505 TEUSA) T Sa THTERAT R qey fomhar
oo S o ToTT Weh ST ot T | emrermdy T8 6
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ppm) were used at 3-4 mm and 6-7 mm stage of berry
development.

Each variety responded differently with respect to
time and dose of bioregulator applied. For Crimson
Seedless GA3; @ 20ppm + CPPU @ lppm was found
effective in increasing berry size and other quality
parameters. For Manjri Naveen, application of 0.5 ppm
CPPU and GA3; @ 20 ppm found effective in increasing
berry size as well as quality. Application of CPPU @
0.25 to 0.5 ppm and GA; @ 20 ppm seems to be
optimum for increasing berry size as well as quality of
Autumn Royal. In Autumn Seedless increased berry
size could be achieved through application of CPPU @
0.25 to 1 ppm and GA3 @ 20 ppm. The experiment will
be repeated for two more years for final conclusion.

Analysis of hormone residues

A study was also conducted to examine the
dissipation of N-[2-chloro-4-pyridinyl]-N"-phenylurea
(CPPU) and Gibberellic acid (GA3) in 6 different grape
varieties namely Manjri Naveen, Fantasy Seedless, Red
Globe, Crimson Seedless, Autumn Royal and Autumn
Seedless. Combination of CPPU @ 0.25, 0.50 and 1
ppm with GA; @ 20 ppm were given at 3-4 mm and 6-
7 mm berry stages as a dip. The results indicated that
application of CPPU @ 0.25 ppm + GA3; @ 20 ppm did
not show residues of CPPU in all the varieties on 0 day
at 2 hours after application, while treatments of CPPU
@ 0.50 ppm alone and CPPU @ 1 ppm along with GA5
@ 20 ppm resulted in gradual decrease in residue levels
of CPPU and GAj at various phenological stages in all
the varieties. In treatments with CPPU@) 0.25 ppm and
0.50 ppm along with GA3; @ 20 ppm, no residue levels
of CPPU and GA; were detected at 10-12 mm berry
size till harvesting in all the varieties.

Bio efficacy, phytotoxicity and residues of Chlormequat
chloride in grapes

An experiment was conducted to evaluate the bio-
efficacy and phyto-toxicity of Chlormequat chloride
(Lihocin 505 SL) in Thompson Seedless grapes. The
data on bio-efficacy of CCC showed significant
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differences in treatments with respect to vegetative
parameters like cane diameter, inter-nodal distance,
shoot length, leaf area and pruning weight after 90 days
of foundation pruning.

The parameters studied after harvesting like bunch
weight, pedicel thickness, skin thickness, TSS and
acidity also showed significant differences with varying
concentration of CCC applied. The highest cane
diameter, leaf area and reduced inter-nodal length was
recorded with treatment of single application of CCC
@ 500g a.i/ha at 3-5 leaf stage after foundation pruning.

No symptoms of any abnormality, toxicity were
found either on the leaves, canes/shoots or berries when
CCC was applied up to 1000g a.i/ha.

Residue analysis of CCC in grape samples of
different stages collected from different locations
detected its residues in all the samples. The higher
residues were detected at 10-12 mm berry size as
compared to other stages in both untreated and treated.
The treated samples had level of CCC which was higher
than MRL whereas residue levels were lower than MRL
in untreated berry samples. The residue analysis of leaf,
petiole and cane samples was also done at harvesting
stage and found below MRL in most of the samples.

Physiologicai disorders and their management in
grapes

Rachis swelling disorder

The experiment was conducted to induce rachis
swelling disorder in different grape varieties such as
Sharad Seedless, Manjri Naveen, Red Globe, Crimson
Seedless and Tas-A-Ganesh grape varieties. Application
of NAA @ 20 ppm at parrot green stages of cluster
emergence did not induce the symptom in Red Globe
and Crimson Seedless while the same application could
induce the symptom in Manjri Naveen. In Sharad
Seedless, application of NAA at higher doses of 50 ppm
could induce the symptom. In Tas-A-Ganesh,
application of NAA @ 20-60 ppm during parrot green
stage induced the symptom. Studies were conducted to
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reduce the incidence of this disorder. Combination of
micronutrients was sprayed on the symptomatic vines to
prevent disorder. Application of micronutrients (Ca, Fe,
Zn, Mg, B) after the induction of the disorder could not
reduce the development of this disorder. Similarly,
application of ABA, CCC, P-stim and puncturing of the
knot by needles could not reduce the incidence.

Low sugar accumulation in the berries

Low sugar accumulation in the berries is one of
the problems in export grapes. Such grapes are not
acceptable in international markets and fetch low price.
This causes economic losses to the growers. A survey
was conducted to understand the possible causes for
low sugar accumulation in the berries. Some of the
factors identified as possible reasons are high crop load,
fruit pruning during September to mid October,
frequent application of nitrogenous fertilizers than the
recommended dose, application of brassinosteroids and
CPPU in higher concentration to get higher berry
diameter (>18mm), severe water scarcity during
summer etc. In addition to the above mentioned factors,
occurrence of cold shock during late November to mid
January (during rapid berry development stage) was
found to be the factor for less sugar accumulation.

New chemicals/botanicals for improving grape
quality

Cabrio Top: Cabrio Top 60% WG is a
combination of Metiram 55% and Pyraclostrobibn 5%.
Its bio efficacy was tested in Thompson Seedless
grapes. Its application of increased leaf thickness,
number of berries, average bunch weight, peduncle
length and yield per vine compared to control vines.

Platozyme: Bioefficacy of Plantozymes, a bio-
stimulant was tested on Thompson Seedless grapes.
Application of this formulation along with
recommended fertilizer resulted in increased shoot
length, bunch weight and yield /vine.

TABA: Application of Taba, a foliar liquid
biofertilizer resulted in increased average bunch weight
and berry length and diameter.
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Vitromone: Vitromone, a foliar liquid
biofertilizer increased rachis length, peduncle length,
berry length, average bunch weight, 50 berry weight,
yield/vine and yield/ha in Thompson Seedless grapes.

Diurex: The bio-efficacy of Diurex 80 % WP, a
weedicide was tested for control of grassy and broad
leaf weeds in vineyards. Diurex 80% WP was applied
(2.5 g/L) as pre and post emergence weedicide and its
effect was compared with paraquat dichloride (5 ml/L),
Glyphosate 71 SC (5 ml/L) and control.

Among the different treatments, pre-emergence
application of Diurex did not show germination of any
weeds until 60 days after application. However, some
weed emergence was noticed after 60 days of pre-
emergence treatment. Most of the weeds started wilting
and drying after 15 days of post emergence treatment
of Diurex. At 60 days no weed flora was recorded. Both
the standards (Paraquat and Glyphosate) showed similar
response as post emergence treatment of Diurex. Use
of Diurex did not affect any berry characters and yield
of Thompson Seedless grapes.

Plant Health Management

Studies on bio-efficacy of fungicides and safer
environmental profiles products for management
of grape diseases

Bio-efficacy of new fungicides in control of downy
mildew and powdery mildew in early pruned vineyards
in Satana region in Nasik District

The experiment was conducted in a vineyard
located at Bhuyane, Satana (Dist Nasik) during July
2012 to November 2012 and was laid out in RBD with
four replications on Tas-A-Ganesh which was trained
to extended Y trellises. Preventive sprays of test
fungicides for management of downy mildew and
powdery mildew were given based on the vine growth
stage and favorable weather conditions. A total of 11
sprays were used during 24 DAP to 109 DAP and water
volume was 1000 L/ha. PDI were recorded using
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standard procedures and the crop was harvested at 135
DAP. Effective doses of different fungicides are given
in Table 16.

1000 &t/ Ut SEqwTe feRa | HiteTs &St fohg Mg
AT B & 135 e a2 woa i) 72| fafis smasmsh
% qwTel g drferert 16 | fed ™ € |

ATFCTeRT 16. STs U= Tiaerd UM Sead W TR fofie sharermefia o Ivmel <t

Table 16.  Effective doses of different fungicides based on Percent Disease Index observed after fruit pruning

R (Toreft = =it am

HaRATI fAEgur

Fungicide formulation

T/ )

Dose

Disease Controlled

IS 23 TEEt (Hi=-2420-01, HiEATET)

mlorg/1

TR 3R IRE fiess

1 -
Azoxystrobin 23SC (CHA-2420-01, Cheminova) 0-25-1.0 Downy and Powdery mildew
Frelefiegifor 125 + SR 125 1/ 23 ot (FH=m- st
T 3 et fieey
2 2440-01, HEEET) / Azoxystrobin 125 + Flutrirfol 125g/1 SC 0.5 Downy and Powdery mildew
(CHA-2440-01, Cheminova)
. Torenfaram fuferer 44. 3uget (Hiwm-6950, FiEHmET) 0607 A 3R URedt fiesy
Kresoxim methyl 44.3SC (CH-6950, Cheminova) ’ ' Downy and Powdery mildew
4 ST 23TEEt (FRTS) e TR 3R UEedt fiees
Azoxystrobin 23SC (Coromandal) ’ ' Downy and Powdery mildew
s S 23THE} (FTECR 2 3UTE, HTehT) 05 10 TR 3R URE fiesy
Azoxystrobin 23SC (Onestar 23SC, Dhanuka) ’ ' Downy and Powdery mildew
¢ TS 42 10% M (i) 0405 AT fieee
QGU 42 10 % OD (DuPont) ’ ' Downy mildew
SIS 12.5 + STRMNIA 12.5% THE! (TFAUAHI250, s
7 THHA SUSTESST) / Azoxystrobin 12.5 + Tebuconazole 12.5% SC ~ 0.75-1.0 Downy and Powdery mildew
(XLC250, Excel Industries)
g Toranfaram fufret 44.3% (TooUe 443, THAS 3usiEes) 07 TR 3R Ursett fieey
Kresoxim methyl 44.3% (XL 443, Excel Industries) ’ Downy and Powdery mildew
g  EHIEHIE + SIS (SRR 311, eIl HiHehed) Y T fieey]
Cymoxanil + zoxamide (IIF 311, Indofil Chemicals) ’ ’ Downy mildew
[ FIRINE s SRS (ST 7 Rl i ) LSto17s SO bS]
Mancozeb + Zoxamide (ITF 411, Indofil Chemicals) ’ ’ Downy mildew
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Bio-efficacy of fungicides and products of safer
environmental profile in control of powdery mildew

The experiment was conducted at NRCG, Pune
after fruit pruning. Effective doses are mentioned in
Table 17.

arferent 17. el fiees] o faawr o fore gefera wafawor Miwed Icamel iR shaswTefial S Sta gsmaehTiar

Table 17.

. 9.
Sr. No.

HaRATI( w1 fegur
Fungicide formulation

Bio-efficacy of safer environment profile products and fungicides for the control of powdery mildew

R foet = /<l
Dose (ml or g/l)

1 sidierq gadicrd (Taenfeeq) + H1ga@H / Bascillus subtilis (MilastinK) + Chitosan 90 1.0+5.0

2 1gEA 90 / Chitosan 90 5.0

;e wEwe (S gdeEe) + wew sogsst 1.0+1.5
Potassium phosphite (PriviNutrifight) + Sulphur 80WG

, e wrEe (i gdee) + wewt sogsest 20+15
Potassium phosphite (PriviNutrifight) + Sulphur 80OWG

5  wEIEA 10% (W ) / Chitosan 10% (Rescue D) 2.0-3.0

6 3T 10%, (FITHA) / Chitosan 10%, (Kitosan) 2.0

7 AR 23%UEH! () / Azoxystrobin 23%SC (Saras) 0.25-0.75

8 ISl 23%UEEt (TER) / Azoxystrobin 23%SC (Onestar) 0.5-1.0

9 W@ﬁ'—[ ZOQW\TSﬁ / Pyraclostrobin 20WG 0.5

10 Wﬁﬁ?ﬂﬁg+ YFAEISF / Fluxapyroxad + Pyroclostrobin 0.20ml/L

srgerad, afefifers ara ok Nefdrm wiawEe &
$ers qd fBsH $1 9Rg Hisa 3R A Ae6 I R
L EICH

TP IR IFEIH hg, G0 % i 3 o<k & uged
#ers 1 T e dectd e W faR ) wh
3IcuTel 1 2 Hieht A1 w1/ il g ¥ fogwa fomam
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Efficacy of pre-harvest sprays of chitosan, salicylic
acid and potassium phosphites on shelf life of Sharad
Seedless grapes

The experiment was conducted on early pruned
Sharad Seedless at NRCG, Pune. All the products were
sprayed @ 2.0 ml or g/L dose.
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Determination of physiological loss in weight

Physiological Loss in Weight (PLW) of fresh table
grapes during storage was measured in each treatment
by monitoring weight changes in Punnet at daily
interval till more than 10 % weight loss was observed in
all the treatments. PLW was calculated as percentage
loss over initial weight and chitosan 70% and chitosan
90% showed higher decrease in PLW (Fig. 11).

Rotting assessment

During storage the incidence of rotting were
evaluated by means of per cent rotting index (PRI).
Disease severity of a single grape berry in the bunch
was assessed according to the scale of 0-4 as follows: 0-
Healthy berry, 1-Dry rachis berry, 2-Dry rachis with
initiation of fungal infection, 3- Dry rachis with fungal
infection and less than 25% berry infected and 4- Dry
rachis with fungal infection and more than 25% berry
infected. The percent rotting index was calculated by
formula, PRI=2df x 100/ N x D; Where d is the degree
of rot severity scored on the berry and f'is its respective
quantity, N is the total no. of berries and the D is
highest degree of disease severity in the scale. Results
are presented in Fig. 11. Chitosan 70% and chitosan
90% showed least percent rotting index.

70 - — PLW (%) 5d — PLW (%) 10d - 20
P LW (%) 55 d —fl— Rotting index (%) 10 d
60 - Rotting index (%) 15 d =Jilf= Rotting index (%) 5 d g:l
— . 15 =
§ 50 2
40 A =
= 10 2
a 30 1 2
20 T L 5 g
10 A
0 - -0
T T2 T3 T4 T5 T6 T7
Treatment

o 11. =i asm @1 ok ufowa aeq ga=h

Fig. 11. Physiological loss in weight and per cent rotting index
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Development and testing of disease forecasting
models and development of pest alert systems.

Model for estimating risk of anthracnose has been
prepared and tested using old recorded weather data and
PDI of anthracnose. The model is as detailed below.

Inoculum of the disease is considered to be active
when first time after the onset of monsoon three days of
more than 1.0 mm rain is recorded within 7 days. It is
the first pre-requisite for development of anthracnose
in vineyard. The model on estimation of disease risk is
triggered when growing shoots are present in the
vineyard. Daily minimum and maximum temperature
and RH, and rainfall are used for estimating disease
risk. The disease risk is estimated only when growing
shoots are present in vineyard. If growing shoots are not
present or removed the model will indicate “Nil” risk of
the disease.

Recorded daily minimum and maximum
temperature and RH, and rain are given numerical
ratings on a scale of 0-4. Total of “daily ratings” for all
four parameters is calculated. Cumulative totals of
ratings for last 2, 3,4, 5, 6, 7, and 8 days are calculated.
Number of days required for accumulating minimum
threshold value (32) will determine the level of disease
risk. The risk level will be high, medium, low or zero if
the number of days are 3-4, 5-6, 7-8 or more than 8
respectively. Decision on spray for the control of the
disease is taken on estimated risk of the disease and the
logic for the same is being developed. Macro in Excel
for estimating risk of anthracnose has been prepared.
Estimated disease risk using above model for last 3
years recorded weather data are giving correct
indications for dates for which PDI for anthracnose are
available and the model needs to be field tested for
disease management.

Studies on virus diseases of grapes
Survey of vineyards for presence of GLRaV

Samples collected from different vineyards were
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tested for detection of GLRaV3 by using DAS-ELISA.
Summary of results are given below.

Dogridge rootstock samples collected from private
nursery did not show presence of GLRaV3.

Clones of Thompson Seedless (Tas-A-Ganesh and
Sonaka) which did not show any symptoms,
showed positive reaction to GLRaV3 and
confirmed that these varieties are symptomless
carriers of the disease.

F block of vineyards of this centre where grafted
disease free vines were planted, continue to remain
free from GLRaV3. Many vines of Cabernet
Sauvignon and Siraz showed red pigmentation
during December and January and were tested for
GLRaV3 showed negative reaction. Most of these
vines showed pigmentation on upper leaves first,
while in case of GLRaV3 first symptoms are seen
on older lower leaves.

Merlot variety collected from a private vineyard
was positive to GLRav3.

Samples collected from private vineyards from
Nasik were positive to GLRaV3.

Based on survey results, following suggestions are

given.

For wine grapes, practice of using disease (virus)
free grafted plants for new vineyards should be
encouraged. Since there is no efficient vector that
transmits the virus rapidly in vineyards, it is
possible to keep vineyard virus free for long period.

Planting of wine grapes in close vicinity of table
grapes should be avoided. Thompson Seedless and
its clone are symptomless carriers and large number
of table grape plants are often found infected with
GLRaV. Hence, risk of getting virus free vines of
wine grapes infected will be very high if table
grapes are in close vicinity.
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Detection of Fanleaf virus

Attempts were made to collect samples of wine
and table grapes based on symptoms and to detect the
virus. Indicator plant, Chenopodium amaranticolour
was used for detection and no sample has given positive
reaction so far out of more than 200 samples tested.

Studies on transmission of GLRaV through mealybug

Mealybug colony was developed on vine infected
with GLRaV3. The colony was then transferred to
known healthy vine and mealybugs were allowed to
develop on healthy vines. No symptoms of GLRaV
were developed on vines and ELISA test conducted has
given negative reaction so far. Another experiment was
initiated where crawlers were allowed to feed on
diseased vines for two days. The feeding of the crawlers
was confirmed under stereo binocular and then crawlers
attached to the leaf were collected and released on leaf
of healthy vine in a pot. The feeding of these crawlers
was also confirmed under stereo binocular. The vines
will be tested for presence of GLRaV3 after one month
or more periods.

Improving fungicide use efficiency
Studies on spraying efficiency of ESS sprayer

Attempts were made to study the spraying
efficiency of newly introduced sprayer with ESS
(Electrostatic Spraying System) technology in
vineyards. Studies were conducted when 100% canopy
was developed and observations on coverage and
deposits were made. For the coverage studies
fluorescence dyes were sprayed in vineyards using
standard adjustments of the sprayers advocated by the
sprayer promoters. Spraying was done in the evening
time and spray observations were recorded on different
parts of canopy. Outer canopy means the part of the
canopy which is in front of spraying nozzles. While
middle and inner canopy means canopy about one foot
behind outer and middle canopy respectively. Individual
leaf or bunch in different part of canopy was observed
for per cent coverage under UV light torch. Numerical
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ratings on per cent coverage on a scale of 0 to 10 were
recorded and per cent coverage index was calculated.
Separate observations on front and back side of leaves
were recorded in each part of canopy. Representative
leaves from different part of the canopy were collected
and photographed under UV light in laboratory.

For studying deposits of fungicides in different
parts of the canopy the vineyard was sprayed with
equivalent fungicide doses per acre using sprayer with
ESS technology and Air Assisted Sprayer (Dragon).
About 30 minutes after the spray samples from different
parts of the canopy were collected and analysed for
residue of the fungicide (Hexaconazole) sprayed. Data
indicated that ESS sprayer has good coverage of spray
material, however ESS sprayer did not show increase
in spray deposites in middle and inner canopy as
compared to Air Assisted or high volume sprayer. ESS
sprayers were also used for sulphur application at
different doses results indicated that that increase in
dose up to 2500 g / acre did not increase the deposit of
sulphur substantially.

ORP on ‘Diagnosis and management of leaf spot
diseases of field and horticultural crops’ &
Studies on the biology and control of the fungi
causing anthracnose disease in grapes

Pathological diversity of Colletotrichum isolates

Isolates from the 16 morphological groups
differed in their virulence on the 10 susceptible
cultivars. The C. gloeosporioides isolates from group
9, 10 and 11 which belonged to a hot-arid region were
more virulent than those from all other regions. Isolates
will be further characterized to understand the reasons
for the difference in virulence.

Biological diversity of Colletotrichum isolates

Radial growth of 126 isolates was studied at 35°C
and 40°C to check their high temperature sensitivities.
The C. gloeosporioides isolates from morphological
groups 1-6 and 8 were severely inhibited at 40°C, but
isolates from group i.e. 7, 9, 10 and 11 were able to
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grow slightly at 40°C. These isolates were also more
virulent as seen above. The C. capsici isolates (groups
14-16) and unidentified group 12 isolates could grow
at 40°C showing high temperature tolerance.

Inference on hio-chemical characteristics of
germplasm with different susceptibilities to downy
mildew and anthracnose

Bio-chemical analysis was carried out for 20
grape accessions, 5 each of which were resistant to both
downy mildew (DM) and anthracnose (AN), 5 were
susceptible to both DM and AN, 5 were resistant to DM
but susceptible to AN, and 5 were susceptible to DM
and resistant to AN.

Results indicated that poly phenol oxidase (PPO)
and peroxidase (POD) enzymes were involved in
imparting resistance to anthracnose disease. All other
bio-chemical parameters viz. total phenols, flavanols,
flavon-3-ols, flavonoids, total sugars and reducing
sugars were not important.

Epidemiology and pathogenesis of anthracnose
disease

Step wise regression analysis of two years data
indicated that the parameters which were contributing
to PDI were leaf wetness (6.72%), minimum
temperature (12.39%) and RH mean (18.09%). Out of
these, leaf wetness and minimum temperature were
significant at 5% level. The pathogenicity and virulence
of one isolate from each of the 16 morphological groups
was tested in vitro on 20 grape cultivars.

Isolation of potential antagonistic bacteria for
anthracnose management

Mature shoot pieces from visually healthy grape
shoots from the Research Farm of this centre were taken
to isolate potentially antagonistic bacterial endophytes.
Eighty seven (87) bacteria isolates were isolated and
purified. All of these were screened for antagonism to
two carbendazim resistant isolates of C.
gloeosporioides. Fifteen and twenty bacterial isolates
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showed antagonism to 38-P-2 and 1-YS-1 respectively
and were selected for further studies.

Evaluation of the acropetal and translaminar
movement and antisporulant effects

Bio-efficacy trials were conducted on detached
Thompson Seedless shoots and leaves. Fungicide
solutions were prepared at following doses per litre,
carbendazim 1.0 g, azoxystrobin @ 0.5 ml, kresoxim
methyl @ 0.6 ml and flusilazole @ 0.125 ml. Inoculum
was 1 x 103 spores per ml. Incubation was done at 28 +
0.5°C and 95% RH. Studies indicated systemic
acropetal movement, translaminar movement and anti-
sporulent effect of these fungicides.

Development of SCAR marker for carbendazim
resistant isolates of C. gloeosporioides

OPA 13 primer differentiated the 4 highly resistant
isolates from the 9 moderately resistant isolates. The
differentiating band was cloned and sequenced. Specific
primers were designed based on the sequence and
specificity was confirmed.

Bioprospecting for viticulturally important micro-
organisms (ICAR-AMAAS Sub-Project)

Studies on biodegradation of pesticides

Four endophytic or non-endophytic Bacillus
strains viz. DR-39, CS-126, TL-171 and TS-204
isolated from grapevines and grape rhizosphere could
enhance the degradation of profenofos in liquid culture,
on grape berries and in vineyard soil.

Field experiments were conducted with 3
pesticides, viz. carbendazim, myclobutanil and
tetraconazole and four Bacillus species, which were
found effective in degradation of profenofos and control
of powdery mildew in earlier studies conducted in this
lab. Grape berries were sampled at different time
intervals and are being extracted and analysed for
residue levels using LC-MS/MS.
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Evaluation of fungicide sensitivity of Trichoderma
isolates

The sensitivity of 16 Trichoderma isolates,
belonging to different species which were found
promising for control of major grape diseases, was
studied against 13 registered fungicides at field doses.
Sulphur was found to be the least toxic followed by
mancozeb, dimethomorph, cymoxanil, azoxystrobin,
pyraclostrobin and copper hydroxide.

Studies on establishment of Trichoderma viride on
fungicide treated grape leaves

Establishment and survival of Trichoderma viride
was studied against 13 fungicides after four days of
their application on grapevine leaves. Sulphur treatment
was found least inhibitory, followed by copper
hydroxide, dimethomorph, mancozeb, azoxystrobin,
hexaconazole and pyraclostrobin. All other fungicides
did not allow 7. viride to establish.

Studies on compatibility of Trichoderma isolates

The compatibility of 16 promising Trichoderma
isolates belonging to different species was studied and
most of 136 isolates combinations were found
compatible and may be used in consortium.

Studies on compatibility of promising Bacillus isolates

Eight Bacillus isolates were compatible to each
other, except isolate 204, which was slightly inhibited
by other isolates. The compatible isolates may be used
in consortium.

Extracellular enzyme production by Bacillus isolates

All the eight promising bio-control Bacillus
isolates produced cellulose, protease, esterase, lipase
and amylase. Chitinase production is being studied.
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Holistic analysis to confirm the absence of
Botrytis cinerea infections in grapes in India

Survey and analysis of bunch, air and soil samples for
presence of Boirytis cinerea in grapes and vineyards

Symptoms of B. cinerea infection were not
observed in field, and no infection developed on
incubation under optimum conditions in the laboratory.
Strawberry, chickpea and Pune isolates of B. cinerea
could infect grapes at bloom when optimum wet and
humid conditions were provided, but it could not be
detected at veraison. Harvest time samples are under
observation. Spore trapping and soil analysis indicated
absence of inoculum in the vineyard air and soil.

Survey and analysis of other fruit/flower, air and soil
samples for presence of Botrytis cinerea in
susceptible crops/areas in Maharashtra

Symptoms of B. cinerea infection were observed
in strawberry fields at Wai, Maharashtra. Spore trapping
and soil analysis indicated presence of inoculum in the
air and soil in strawberry and rose fields and soil,
indicating presence of inoculum in this region. No
symptoms were observed in zerbara and rose growing
in a polyhouse in Pune and no spores were detected in
air and soil samples from the site.

Management of thrips in grapes
Species diversity

Three species of thrips were found infesting
grapes in Nashik, Sangli, Pune and Solapur areas and
were identified as Scirtothrips dorsalis Hood,
Rhipiphorothrips cruentatus Hood and Retithrips
syriacus Mayet. Scirtothrips dorsalis Hood was found
to be most common in all the grape growing areas
infesting young shoots, flowers and berries. This year R.
cruentatus infestation was found to be higher than
during 2011-12. R. syriacus was found to be infesting
older leaves during off-season and after harvesting of
crop during fruiting season.
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Development of chemical management strategy for
flea beetle-thrips-jassid-caterpillar pest complex in
table grapes

During first 50 days after fruit pruning, 12
different insecticides were evaluated for their bio-
efficacy levels in various field experiments against
thrips and associated jassids, caterpillar and flea beetle
complex for second year and a strategy of ‘multi-
targeting of pest complex’ was developed. During first
50 days after fruit pruning, chemical control options
may be selected based on the pest complex present in
the vineyard. This information can be helpful in
reducing total number of pesticide applications by
avoiding separate chemical sprays for different insects.

Bunch dipping application for the management of
thrips

Delivery method of various insecticides through
bunch dipping application was evaluated for second
season and spinosad 45SC and cyantraniliprole 100D
were found most effective in reducing thrips damage
when applied along with two bunch dipping
applications of GA3 (40 ppm) + CPPU (2 ppm).

Evaluation of sticky traps for monitoring and
management of insect pests in grapes

Sticky traps were evaluated for optimum size,
height and colour for monitoring and management of
insect pests and natural enemies in grapes in two
training systems for second year. Aphids, Aphis
craccivora; jassids, Amrasca biguttula biguttula; thrips,
Rhipiphorothrips cruentatus and coccinellid beetle,
Stethorus rani were the major insect species trapped in
decreasing order. Yellow sticky traps (11 x 30 cm?)
installed at near ground level were found most effective
for trapping jassids and aphids in both bower and Y
system. Yellow sticky traps installed at above canopy
level were most effective in trapping thrips in Y system,
however at near ground level in bower system. Yellow
sticky traps installed at above canopy level were most
effective in trapping S. rani in both bower and Y
system.
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Management of mites in grapes
Species diversity

The mite causing the damage to grapes was
identified as red spider mite, Tetranychus spp. in grape
growing areas of Pune, Sangli, Solapur and Nashik.
Two new species of mites namely, Panonychus spp and
Olygonychus spp. were also observed infesting
vineyards.

Mite risk assessment model

Calibration and validation of the mite risk
assessment model was done using 2009-10 mite
incidence data which gave 44.8 % accuracy. The model
will be further calibrated and validated using 2010-12
mite incidence data.

Within-vineyard and within-vine distribution pattern of
mites in grapes

The mites were found to follow aggregated
distribution within the vineyard. Optimum sample sizes
were quantified based on the distributed pattern of mites
which will help in designing sampling programme for
monitoring of vineyards by farmers and will be required
for interactive automated advisory system.

Bio-efficacy of hexythiazox

Hexythiazox @ 25 g a.i. per hectare was found
effective in managing mites.

Multi-pronged strategy for the management of
mealybugs

Evaluation of surfactants for the management of
mealybugs in grapes

Various laboratory and field experiments were
conducted to evaluate three different surfactants
(Dhanuvit, APSA 80 and Sure Shot), alone and in
combination with two insecticides (buprofezin and
methomyl), for their effectiveness in removing waxy
covering from mealybug body and also compatibility
and bio-efficacy of insecticide-surfactant mixtures.
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Surfactants were found to remove waxy covering of
mealybugs and reduced the surface tension of the
solution. Surfactants alone were also found to cause
significant mortality of mealybugs which is presently a
less recognized feature of surfactants.

Sure shot @ 0.5 ml/L water was found to be most
effective in removing the waxy covering of second and
third nymphal instars and adult females. Surfactants
were found to increase efficacy of insecticides when
applied in combinations as compared to their individual
applications. Sure Shot in combination with methomyl
proved to be most effective in reducing mealybug
population in laboratory as well as field studies.

Bunch-wash studies

Mealybug infested mature grape bunches were
harvested and washed with surfactants to evaluate their
comparative efficacy in (a) removing mealy covering,
honeydew and mealybugs and (b) effect on shelf life
and quality of grapes. Sure Shot was found most
effective.

Species diversity

The mealybug species found infesting grapes was
identified as Maconellicoccus hirsutus and Nipaecoccus
viridis.

Evaluation of threat of invasive species for grapes

Phenacoccus solenopsis, an invasive mealybug
species naturally spread to Punjab, India from Pakistan
in 2003-04 and subsequently spread to Maharashtra,
was artificially released on Thompson Seedless and it
did not attained pest status either on seedlings, mature
vines or bunches during 2011-12 and 2012-13;
establishing that grapes are free from threat of this
species. In and around vineyards, this species was found
infesting Parthenium hysterophorus, Duranta spp. and
Hibiscus rosa-sinensis plants. At a location in Solapur,
P, solenopsis was found infesting succulent grapevine
leaves but did not attain pest status. On H. rosa-sinensis,
P solenopsis was more competitive than M. hirsutus.
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Collection and identification of different insect species
associated with grapevine ecosystem

65 insect species from 12 orders and 61 families
have been collected from grapes and documented.
Regular survey and monitoring for the presence of
exotic insects of grapes like glassy winged
sharpshooter, spotted winged drosophila, grapevine
berry borer in the different vineyards was done and no
incidence of these insects was found.

Preservation and display of various insects

Collected insects were preserved as dry mounts,
in paper points. Wet preservation in 70% alcohol along
with their different life stages was also made. Small
insects like thrips and mites were preserved as
permanent slide mounts.

Studying the biology of major insect pests,
identification of damaging stages of the pest and
nature of damage

Life table studies of pink mealybug,
Maconellicoccus hirsutus were conducted in the
laboratory to determine its growth parameters. Highest
mortality rate (54.84 %) was observed in the first instar
nymph stage than in later instars of the mealybug. The
survival of adult females lasted till 49-56 days age
interval and the generation time was 21.88 days. The
finite rate of increase (A) was 1.25 with a shorter (3.161)
doubling time and the rate of multiplication per day
(rm) was 0.0952 female/female. The life table analysis
of the pink mealybug indicated the survivorship of the
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insect coincided with that of Type II showing high
hatchability of the eggs and bulk death of the nymphal
stages particularly at the early instars followed by
relatively lower deaths towards the older stages of the
insect.

The studies on life cycle of red spider mites at five
different range of temperature (15°, 20°, 25°, 30°, 35°
C + 50% RH) were carried out and shortest time for
completion of the life cycle of mites was 7.5 + 0.33
days at 30° C. The life cycle of predatory coccinellid
beetles, Stethorus rani Kapur (Fig. 12) was also studied
on red spider mites in the laboratory conditions and it
took 18.6 days form egg to adult. The life table statistics
of S. rani on red spider mites was also worked out. The
age-specific life table study indicated that the highest
mortality of the predator occurred during the first larval
instar (50.60). The S. rani had significantly higher
growth parameters (net reproductive rate of 99.89) with
short doubling time of 3.337 days. The biology of
jassids was also studied under laboratory conditions and
there were five nymphal instars which completed in
12.45 days.

Collection, identification, preservation and testing
of various parasitoids

Predatory potential of S. rani against red spider
mites have been worked out. The predator showed more
preference towards the egg stage (81.8043.63) of the

o= 12. a9 ©yrE T
Fig. 12. Adult stethorus rani

51



NRC for Grapes | Annual Report 2012-13

+ 4.38) N Mg WEe@ F wU # yug fomrs| SR *
Tareht fucfem & faeg fetelfoma aiagisii & &=
arhe (Fa 13) 3 g T fo ol &t gfexaie &
Ble o a1g fuefiem it 31l il T ¥ 11.40 /<1 9
0.067 /T, =A% €9 W IS T &5 | 9.63 /T &
0.10 /1 3R e = Sw=m &9 § 9,30/
° 1.23/a@ d% I fide g3| % i dean # &
giewie 4 Bigd & 91 4.70 /AT ¥ 0.20 /T, <AT9H
T DS M &T T 4.96/AdT H 2.43 /AT dF AR
T =0 3U=R &3 | 5.03 /<1d1 8 3.90 /T dh
T | &R fRtelformd Figiert shi ATehan Tean Bied
% e g 91 A9 ®9 § DS TC & H (8.57) qeT
3T 91¢ B¢ Wi U (4.33) R T AR A1 TR
Tgfia aredehar TX ae e off (e 14)1

el 55, wgIEit s et fiefiem 3. fegeq @i
WIS I8 o ST ht FeTeTt shi ueafd = off steg=
ToRaT TT| SRS % W AR = A AR ¥ BR M
W T TIEE WISH 1 THT Th ol & Hh! 3T |
= B M YT (27.35 + 2.85 fFe) I g1 § R
adr i FH TE # B 9T (16.65 + 4.63 fR)
Tircfiam @ a1fere wew 9 gafay 3Th g9TEERIET S
% U 3% Shed % S0 R & srew =Ry

o= 13. e W freiasd g2t
Fig. 13. Cryptolacemus grub on the grapevine
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mites followed by larvae (78.60+4.39), nymphs
(59.2044.38) and adults (29.40+5.59). Field evaluation
of Cryptolaemus mountrouzieri (Fig. 13) indicated that
there was steady decline in the population of the
mealybug egg mass from 11.40/vine to 0.067/vine after
the release of the predators in the hotspots, 9.63 to
0.10/vine in the blanket release plot and 9.30 to
1.23/vine in the chemical control treatment. The
population of nymphs decreased from 4.70 to 0.20/vine
in hotspots, 4.96 to 2.43/vine in the blanket release plot
and 5.03 to 3.90/vine in the chemical control treatment.
Highest population of C. montrouzieri was recorded
five weeks after release of predators in the blanket
release plots (8.57) followed by hotspots (4.33) and
both the treatments were significantly different from
each other (Fig. 14).

The pattern of events during foraging behaviour
of the predator, Cryptolaemus montrouzieri over pink
mealybug, M. hirsutus was studied. The host searching
time of predators released on the top and bottom part
of the vine was significantly different from each other.
The beetles discovered the mealybugs significantly
faster in the upper part (16.65 £+ 4.63 minutes) of the
vine compared to bottom (27.35 + 2.83). Therefore,
predators should be released in the top part to decrease
the host searching time and increase their efficiency.
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Fig. 14. Post-release population of Cryptolacemus grub
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Potential of encyrtid wasp, Anagyrus pseudococci
against pink mealybugs was also studied under
laboratory conditions and no significant parasitism on
host was observed. Five doses of entomopathogenic
fungi, Metarhizium anisopliae were evaluated against
the larvae of stem borer and M. anisopliae @1x10°
spores/ml resulted in the highest cumulative per cent
mortality of 72.12 against on 9 DAT (Fig. 15). Five
doses of entomopathogenic fungi Beauveria bassiana
were also evaluated against mealybugs and B. bassiana
@ 1.8 x 108 spores/ml caused highest mortality of 65.06
per cent at 8 DAT. Five doses of entomopathogenic
fungi M. anisopliae were evaluated against thrips and
M. anisopliae at 2.4 x 10° spores/ml caused highest
mortality of 58.74 per cent at § DAT.

o= 15. 7. G Gehiia ©H S amEi

Fig. 15. Stem borer larva infected with M. anisoplie
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NRCG - DIPS - A system for diagnosis and
management of important diseases and insect
pests of grapes

Two CD-ROM’s were developed on grapevine
disease and insect pests viz. (i) ‘Grapevine diseases in
India’, a ready reckoner for diagnosis and management
of grapevine diseases in India and (ii) ‘Diagnostics and
management of pests of table grapes’ were developed.

Analysis and designing to develop a web-based
application for diagnosis of grape vine diseases and
insect pests was done. The scope of the system is
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presently limited to diagnose problems of grape vines
related to diseases and insect pests. The database will
store data on different aspects of vineyard problems.
Table structures in the SQL SERVER 2008 database
management program were created for it. Tables to
store data on affected plant parts, master list of problem
titles, symptom keys, detail symptom description,
problem conditions, problem management and photo-
graphs were designed and created. A list of symptom
keys and symptom description to be feed in the database
was compiled. The program will be developed using dot
net framework. Designing and coding for master forms
was done. Admin login form was designed and coded.
Data entry forms that will allow administrator to enter
data in database were designed.

Studies on dissipation rate of new generation
pesticides with reference to changing MRLs

Persistence and dissipation study of fosetyl-Al

The degradation of Fosetyl-Al 80% WP was
studied by field trial at the application rates of 2000 and
4000 g/ha. Residues were estimated by LC-MS/MS
after extraction by the method developed and validated
at NRL. The degradation of the residues followed first
order kinetics with half-lives of 2.4 and 2.2 days. The
PHI was not applicable since the residues were below
the EU-MRL of 100 mg/kg on the initial date of
application.

Translocation study of clothianidin and imidacloprid

The translocation of two insecticides viz.
clothianidin and imidacloprid was studied in grapes in
field trials at vineyard of this centre. Clothianidin 50
WDG at the rate of 0.275 (single dose) and 0.55
g/L/vine (double dose) and imidacloprid 70 WDG at the
rate of 0.6 (single dose) and 1.2 g/L/vine (double dose)
were soil drenched. The samples of upper leaves and
berries were analysed using LC-MS/MS using validated
methods and no residues were detectable at the harvest
stage.
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Persistence and dissipation study of growth regulators
in grape

Ethephon (Etherel 39%) was applied at veraison
stage at 0.25 and 0.5 mL/L and berry samples were
analysed using LC-MS/MS. The half-life (t1/2) was
worked out as 12 and 15 days, at recommended and
double doses, respectively. The PHI values calculated
for Ethephon at recommended and double dose were 32
and 44 days respectively.

Monitoring of agrochemical residues in grape and
grape produce

Development of a fast GC-MS (low pressure) method
for analysis of 250 compounds

A fast GCMS method was established for
separation of 250 compounds within 12 min with
sufficient selectivity and sensitivity in grape matrix.
Sample introduction was done through programmable
temperature vaporization with large volume injection
(10 pL) in the solvent vent mode. A modification of the
column combination by coupling of a narrow restriction
column (0.5 m x 0.10 mm) to a mega-bore column (5 m
x 0.53 mm x 1 pum) resulted in separation with
considerable shortening of run time. The RSDs
associated with peak areas for the repeatable injections
were <10 % while RSDs of the retention time was <2%.
Narrow peak widths of 1.5-2.5 s were observed as
opposed to 6-8 s in conventional GC were obtained.
Degradation of some compounds such as captan and
iprodione could also be decreased. The recoveries at 5,
10 and 20 ng/mL was within 70-110% (n=6) with
associated RSDs <20% indicating satisfactory intra-
laboratory precision. In addition, such a fast analysis
enables analysis of around 96 samples in 24 hours.

Standardization and validation of the generic method
for pesticides, PGRs, mycotoxins, etc.

A simple, rugged and accurate methanol based
method was developed for multi-residue analysis of
more than 200 compounds comprising mid polar to
highly polar pesticides and plant growth regulators in
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fruits and vegetables with special reference to the
difficult to analyse compounds by conventional
QuEChERS and ethyl acetate based methods. The
LOQs were within 1-10 ng/g. The recoveries were
within 70-120 % with RSDs less than 15%. The method
could avoid separate analysis of highly polar
compounds and provide a large-scale multi-residue
analysis of a wide variety of compounds.

Monitoring of agrochemical residues in grapes

Almost 350 grape samples for export were
assessed for their compliance to the EU-MRL. The
samples were collected from export pack houses, farms
and nominated testing laboratories and screened for 177
test chemicals. In all samples, the residues were found
to be below their respective MRLs indicating successful
implementation of the pre-harvest residue monitoring
program at the country level. More than 50 domestic
samples were collected from farm gates, local markets
and super markets and evaluated with respect to the
MRLs specified under the Food Safety and Standards
Authority Act of the Government of India and in all
samples and the residues were found to be below the
FSSAI-MRLs.

Monitoring of Indian wines for casein as allergen

A total of 80 wine samples, collected from
different wineries in Maharashtra state, were screened
for qualitative and quantitative analysis of casein as
allergen. This would give estimated data for allergen
labelling in wine and to deal with the issue of allergic
reactions. All wines tested have shown negative results
for casein allergen by ELISA methods (against
standards used).

Monitoring of raisin samples for pesticide residues

A total of 92 samples were collected from Sangli,
Nashik and Bijapur regions and the collected samples
were analysed by the multi-residue screening of
pesticides. The samples contained residues of
carbendazim, pyraclostrobin, imidachlorpid, alachlor,
propargite, dimethomorph, acephate, azoxystrobin,
acetamiprid, A-Cyahlothrin, chlorpyrifos, cymoxanil,
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chlorfenapyr, metalaxyl, etc. Most of the residue levels
detected were found to be below the prescribed level of
EU-MRL for grapes with few exceptions.

Effect of pesticide residues on browning in raisins

Pesticide residues did not have any direct effect
on the browning process. The effect of various factors
on oxidative enzymes viz. PPO and POD was studied.
The experiment included the growth stage-wise analysis
of PPO and POD enzymes from pre-veraison to harvest
and post-harvest stage. The assay of total phenol, total
protein, protein content for specific enzyme activity,
total chlorophyll, browning index, measurement of
colour intensity were also included.

Similar pattern of enzyme activity observed for
both PPO and POD enzymes in the stages of grape
maturity. Treatment of difenconazole, a triazole
fungicide, at a concentration of 12.5 ppm did not have
any significant effect on the oxidative enzyme activities
as compared to control. Chlorophyll content is higher in
treated samples as compared to control samples. The
trend of PPO enzyme activity can be correlated with
phenol content. In biochemical characterization, the
optimum temperature for the enzyme as observed was
40°C and pH was 4; and sodium metabisulphite was
observed as the most potent inhibitor.

Persistence studies of agrochemical residues in
soil and water

Sorption of triazole fungicides in soil

Sorption  behaviour  of  hexaconazole,
difenconazole and flusilazole was studied in three soil
with different physicochemical properties. Adsorption
of these three fungicides in three different soils reached
equilibrium within 48 h with rate of adsorption being
highest in clay soil followed by sandy loam and loamy
sand soils. Desorption of all the fungicides followed the
reverse trend.
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Quality Evaluation of Indian Raisins

A work was undertaken to assess the quality of
Indian raisins as per the CODEX requirement. A total of
92 raisin samples (1 kg sample per lot) were collected
from different cold storages located in major raisin
making regions of India (Sangli and Nashik,
Mabharashtra; Bijapur, Karnataka). The raisin samples
were evaluated for its physical parameters (pieces of
stem, cap stem, moisture content, damaged raisin,
sugary raisins, immature raisins, etc.), pesticide
residues, heavy metals and micro biological parameters.

In the collected samples, the pesticides detected
were carbendazim, pyraclostrobin, imidachlorpid,
alachlor, propargite, dimethomorph, acephate, azoxy-
strobin, acetamiprid, A-Cyahlothrin, chlorpyrifos,
cymoxanil, chlorfenapyr, metalaxyl, etc. The residue
level were found to be below the prescribed level of
EU-MRL for grapes with very few exceptions. Very few
samples detected with higher level of carbendazim
(>EU-MRL of 0.3 ppm). Among physical parameters,
the number of pieces of stems and cap stem varied from
0to 37 and 1 to 128 per 500 g, respectively. Immature
berry, damaged berry and moisture percentage varied
from 0.2 to 17, 0.1 to 10.4 and 10.8 to 23.1,
respectively. Few samples could not match with the
CODEX requirement for physical parameters.

Among microbiological parameters; the samples
were tested negative for Salmonella, moulds,
Streptococcus, Psuedomonas and Enterobacter. In
some samples Lactobacillus were detected. Among
heavy metals, lead (0.00 -0.078 ppm) was detected in a
few samples.

Dissipation kinetics of pesticides during raisin making
process

Dissipation kinetics of dimethomorph, Kresoxim
methyl, fumoxadone and pyraclostrobin was studied
during raisin making process. Two sprayings of
formulation mix of two pesticides were done at the
recommended dose (RD) and double dose (DD) in two
separate vineyards. The grapes were harvested at
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maturity and processed for raisin making using ethyl
oleate solution containing 3% K,CO5 as drying oil.
©esticide residue dissipation followed a first+first order
dissipation with an r-value of > 0.9. The half-life values
ranged between 6-9 days for all the pesticides. The
absolute residue was found to be getting concentrated
during the drying process with Processing Factor (PF)
of >1. A PF value of >1 suggests a higher MRL for these
pesticides in raisin (Fig. 16).

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

A GC-MS Head Space method is being optimized
for analysis of 40 volatile aroma compounds. Similarly,

a LC-QToF-MS method is being optimized for analysis
of 30 phenolic compounds in grapes.
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£ 03] Shade drying
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Fig. 16. Dissipation of kresoxim methyl during raisin making
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Postharvest Technology

Studies on wines

Dynamics of Total acids and TSS during maturity of
Cabernet Sauvignon grapes

The samples were collected on 19th Jan, 27th Jan,
2nd Feb, 10th Feb, 16th Feb and 221d Feb 2012, from
the vines pruned on 28t Sep, 5th and 13th October and
having crop levels of 20, 30 and 40 bunches/vine. The
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contents of total acids (g/L) and TSS (°B) in berries
were analysed. Delay in pruning resulted in more acid
contents than early pruning (Fig. 17). More acids were
noted in berries obtained from lower crop level i.e. 20
bunches/vine as compared to higher crop levels (Fig.
18). The data on interactions between pruning and crop
load followed the same trend. Early pruning with higher
crop load was found to have low content of acids in
berries. Delay in sampling resulted in decreased acid
content in berries.

Early pruning was found to have more TSS (Fig.
19). The berries of bunches collected from vines having
crop load of 20 bunches per vine contunued maximum
TSS (Fig. 20). The interaction data also showed impact
of pruning time on TSS content. Berries from different
crop levels coupled with late pruning had low TSS.
Overall delay in sampling resulted in higher TSS.

Correlation of berry parameters with degree days and
sun shine hours

Minimum and maximum temperature as well as
sun shine hours were recorded from pruning time to
harvesting. The degree days were calculated by using
standard formula. The 10°C was considered as base
temperature. The correlations were calculated for

_ 122 —+— | Pruning —=— Il Pruning
3 145 | 1l Pruning
£ 12,5 1
S 10.5 1
s 8.5 1
|2 ol ‘\‘\‘\_‘\‘
4.5 A -
25 T r T T .
Jan Jan Feb2 Feb Feb Feb
19 27 10 16 22
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114 = —— 20 bunches
\\ —=— 30 bunches
9 1 40 bunches

Total acids (g/L)

7.
5.
—
3 T T T .
Jan Jan Feb2 Feb Feb Feb
19 27 10 16 22

Date of sampling

o= 17. 901 # Fa o7 AET W B THI T IHE
Fig. 17. Effect of pruning time on berry total acid content
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e 18, wfor & o et AT W FHA AR H IWE
Fig. 18. Effect of bunch load on total acidity (g/L) in berries
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Fig. 19. Effect of pruning times on berry TSS (°B)
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Fig. 20. Effect of bunch load on berry TSS (°B)

parameters like Total acids and TSS in berries from
different combinations of pruning times and crop levels
on various days of samplings. Collected data showed
that degree days and sunshine hrs have positive
correlation with TSS of berries. Sampling on 21d Feb.
had maximum r values for both the parameters.
Correlation was decreased. After 20d Feb. degree days
and sunshine hrs had negative correlation with total acid
content in berries. Sampling on 27th Jan. was found
with maximum negative r values for both the
parameters. After 27th Jan. the r values were decreased.

Maturity Index: Maturity index of Cabernet
Sauvignon was calculated by using formula of TSS x
pH2. Except last pruning performed on 13th October
coupled with crop level of 40 bunches/vine, all
treatments were found within range of suitable maturity
Index (200-270). Early pruning having 40 bunches per
vine had the maximum maturity indica value of 282.11.
Maturity index showed positive correlation with degree
days and sunshine index.

Effect of pruning and crop levels on wine parameters

The must of various treatments was inoculated
with Premier Cuvee (commercial culture) and
fermented at 22 +2 °C. After fermentation the wines
were separated from seed and skin. After first racking,
three samples were collected from each treatment and
analysed. Data indicated that wines produced from 31d
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pruning had good acidity in terms of pH, total acids
and malic acid content as compared to wines from first
and second prunings. Volatile acid content was lower in
wine from 3td pruning.

However, lower alcohol content and higher sugar
were recorded in this wine. Wine from 15t pruning had
higher colour intensity, tannins, TPI and malvidin-3-
glucoside. In case of crop load, the wine made from 20
bunch/vine recorded lower amounts of acids in wine.
Interactions of both the factors significantly affected all
recorded parameters of wines.

Effect of pruning time and crop load on Shiraz

The pruning time, bunch load and interaction
significantly affected recorded wine parameters viz.
total acids, malic acid, volatile acidity, pH, ethanol,
sugar and colour intensity. More colour intensity was
recorded in wine from early pruning but ethanol content
was more in late pruning. Lower crop level resulted in
maximum ethanol content. Interaction results showed
maximum ethanol in wine from second pruning having
30 bunches per vine but this wine was found to have
minimum acid content. Late pruned vines with different
load produced wines with more alcohol than early
pruned.

Studies on raisins

Effect of dipping of grape bunches in combinations of
ethyl oleate and potassium carbonate

The bunches of Thompson Seedless grapes were
dipped in various combinations of ethyl oleate and
potassium carbonate for 4 minutes. After pretreatment,
bunches were spread on mesh inside grape drying shed.
After 12 days, dried grapes were separated from stems.
Samples were collected from each treatment and
analysed. The data on various parameters are presented
in Table 21.

The data showed that the various combinations of
pretreatments influenced quality parameters of dried
grapes. The imbalance of combinations negatively
affected colour related parameters like colour intensity
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Table 21.

A1 (15 focht soga nfawe + 30 m TEfirm FEie)

T1 (15 ml ethyl oleate + 30 g potassium carbonate)

M2 (15 focht sasa efifawe + 40 I UEfiRm Feiie)

T2 (15 ml ethyl oleate + 40 g potassium carbonate)

A3 (15 focht samsar enfawe + 50 w1 qiEfirm wEte)

T3 (15 ml ethyl oleate + 50 g potassium carbonate)

A4 (20 foelt 3ugat 3nferee + 30 71 AR FEie)

T4 (20 ml ethyl oleate + 30 g potassium carbonate)

As (20 ficht sasa efifawe + 40 I UERREM FEie)

T5 (20 ml ethyl oleate + 40 g potassium carbonate)

6 (20 foeht samser enferue + 50 w1 TIEfRm FEte)

T6 (20 ml ethyl oleate + 50 g potassium carbonate)

A7 (25 foelt 3utga anferue + 30 w1 WERRM Fete)

T7 (25 ml ethyl oleate + 30 g potassium carbonate)

A8 (25 ficht sasa efifawe + 40 I UEfrM Feiie)

T8 (25 ml ethyl oleate + 40 g potassium carbonate)

F9 (25 faeht sz enferue + S0 W GIEfiRm Fete)

T9 (25 ml ethyl oleate + 50 g potassium carbonate)
TATHE! 5% / LSD at 5%

YOO 9 T Sh R anferdi ' 8 3wEn A4, He,
&7 F 9 % SR 1| ToRRTiHeT 1 TS HeAreh TERid
AT ¢ Toh IR 8 3171 IT= i gt | Gg Haegd 37
w@1e i Breh At ATugel § dgat g w (e 21))

3R & T8I & Y & SR Whifa YIS 3R Aifsa
AETAIAEHIZE & WA & YH1G

oS @GS dh T o8 %al & o ferwrfi
T et et oSt R TTT T i e TEd ge S SR

Effect of ethyl oleate and potassium carbonate on raisin parameters

IUER e T e
Treatments Browning [Colour intensity

F hAIfereh e (o /<)
Total phenolic acids (mg/l)

1.83193b 3.6432 922.22
1.23564 1.7756b 548.1ab
1.91632 4.05002 807.4ab
1.4063¢d 1.7531b 513.0P
1.5863bc 2.0025b 609.3ab
1.4906¢d 1.8788b 663.03b
1.3688¢d 2.0888b 701.92b
1.5300¢d 2.2013b 761.1ab
1.3388¢d 1.7419b 650.02b
0.2846 0.6201 354.14
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and browning. Minimum browning was noted in T2
which was found statistically at par with T4, T6, T7 and
T9. Sensory evaluation of raisins showed that T8 was
found superior over other treatments in all parameters
except mouth feel and taste (Fig. 21).

Effect of application of ascorbic acid and sodium
metabisulphite during drying of grape bunches

Considering the effect of bunch covering from
veraison till harvesting on raisin browning as recorded
last year, bunches were covered by paper at the time of
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veraison till harvesting to conduct this experiment.
Bunches of Thompson Seedless were dipped in solution
of ethyl oleate (1.5%) and potassium carbonate (2.5%)
for 4 min duration. The pretreated bunches were spread
on mesh inside grape drying shed. On second day of
drying, solutions of different concentration of ascorbic
acid and sodium metabisulphite were sprayed on the
grape bunchess. After 15 days of drying samples were
collected and analysed. Non-significant differences
were recorded in case of browning and colour intensity.

In sensory evaluation, low acceptability was
found for sodium metabisulphite treated than control
(Fig. 22). However, application of ascorbic acid
improved the sensory parameters of raisins. Application
of 100 ppm ascorbic acid was found more effective than
50 ppm.

Effect of preharvest factors on raisin quality

The raisins were made from inside bunches were
found to have lower browning, colour intensity and
higher values of total phenolic acids as compared to
raisins from bunches situated outside the canopies.
Increased load resulted in more browning and colour
intensity and decreased phenolic acid content. But load
of 125 bunches did not follow the trend.

Colour
Overall Acceptability /8/i\ Texture
Taste ‘ \ Sweetness
Mouthfeel Flavour
——T1 —&—-T2 ——T3 & T4 & T5
T6 T7 T8 T9

Control
8

25 ppm Na,S,0, » 00 ppm AA

50 ppm Na,S,0. 50 ppm AA
—&—Colour —&— Texture —a— Sweetness
—l— Flavour —{ll— Mouthfeel Taste

Overall acceptability
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Fig. 21. Effect of ethyl oleate and potassium carbonate on
sensory parameters of raisins

o 22. uEwifels uftre it Wifeaw NerarsaeTsEe w1 ferfiT <
A AIIEST T IHI

Fig. 22. Effect of ascorbic acid and sodium metabisulphite
on sensory parameters of raisins
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Development of databank on grape

Data on grape statistics from website of Food and
Agricultural Organization (FAO) and National
Horticulture Board (NHB) was collected and updated.
Based on the recommendation of IRC in January 2013,
the project is closed.

Aeari, are faw aifta, sraer e 3R wmel uRatsmg

Collaborative, Externally Funded, Contract Research and Consultancy Projects .
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National Referral Laboratory for monitoring
pesticide residues for export of table grapes from
India to EU countries (funded by APEDA)

The total number of registered farms for export of
table grapes in India was 18007. Out of these farms,
17907 farms were from Maharashtra State alone,
accounting for 99.4% of the total number of farms
registered. Out of the 5883 total analyzed samples, 556
samples failed for EU-MRL compliance and those
materials were not allowed for export to the EU
countries. A total of 778 internal alerts were issued by
NRL. On re-sampling after the recommended pre-
harvest intervals, 222 alerts were subsequently revoked
on the basis of the MRL compliance in analyses reports.
Thus, 542 effective alerts were issued which accounts
for 9.23 % of the samples analyzed.

| 65 |
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Participation in the EU proficiency test

This year NRL participated in an international
proficiency testing program conducted by the European
Union Reference Laboratory for Residues of Pesticides
in Fruits and Vegetables on behalf of the European
Commission, Health & Consumer Protection
Directorate-General (DG-SANCO).

The test material for the EUPT-FV-15 was potato
homogenate. In this proficiency test the residues of
acephate, azoxystrobin, chlorothalonil,cypermethrin,
Diazinon, Fluopicoloid, flutolanil, iprovalicarb, linuron,
methiocarb, pencycuron, prochloraz, spirodiclofen,
thiobendazole and thiacloprid were accurately
identified and quantified.

Participation in the FAPAS proficiency test

The NRL also participated in the international
proficiency testing program conducted by FAPAS (test
no. 19146b). The test material for the FAPAS
proficiency testing was grape puree. In this proficiency
test NRL could satisfactorily detect and quantify

pirimiphos-methyl, myclobutanil, tebuconazole,
pyraclostrobin, cyproconazole, dodine and -
endosulphan.
Other Activities

EU training program (School for Advanced
Residue Analysis in Food and Feed) on wine quality
analysis was conducted. The training was imparted by
two faculties from Spain. Twenty-five participants from
the APEDA nominated laboratories participated in the
training.

Dr. Dasharath Oulkar and Dr. Sagar Utture from
National Referral Laboratory visited Shimadzu Asia
Pvt. Ltd. Singapore during 2-5t July 2012 for the
“Advanced Training on Multidimensional Gas
Chromatography for Pesticide Analysis”.

Dr. Chandramauli, Chairman FSSAI and Mr. S.
Dave, Advisor FSSAI Visited National Referral
Laboratory on 3'd August 2012 and held interaction
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meeting with Director and scientists about the residue
monitoring program followed in grapes for production
of residue free grapes.

Dr. A. K. Upadhyay visited Indian Institute of
Integrative Medicine (Jammu) on 10-12th October
2012, Punjab Biotechnological Incubator of India
(Chandigarh) on 6th October 2012, UPASI Tea
Research Institute (Valparai) on 19-20th October 2012
and Centre for Analysis and Learning in Livestock and
Food Laboratory at NDDB (Anand) on 5th October
2012. The institutions were appraised regarding the
requirement for NRL activity, their current standing and
what needs to be projected to fulfil their commitment to
the proposed NRL. The facilities of these organisations
were assessed and a detailed gap analysis in terms of
infrastructure facilities and manpower resources was
carried out.

The report of all the institutions was compiled.
This report was discussed with Mr. S. Dave, Advisor
(FSSAI) and Chairman of the Committee constituted
by DG (ICAR) for Networking of NRLs on 6th
November 2012. The same report after due
modifications was presented by our Director in front of
DG, ICAR and the AICRP Project Coordinators on 5th
December 2012.

Validation of DUS characters for Grapes (PPV &
FRA)

Development of vineyard for planting of selected
vatrieties for DUS testing was initiated. However, as
preliminary observations, 17 morpho-phenological
characters and 10 fruit characters from 112 grape
varieties in germplsm block were recorded. Very high
significant positive correlations were recorded between
time taken for bud burst and time taken for peak
flowering (r = 0.759) from the date after pruning.
Similarly positive correlations were found between bud
burst and veraison ( r = 0.516) and peak flowering and
veraison (r = 0.589). Among bunch and berry characters
very high positive correlations were recorded between
seed number per berry and seed weight per berry
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(r = 0.876), the berry weight vs berry diameter
(r = 0.673), and bunch weight with berries per bunch
(r=0.287). Among fruit quality parameters, significant
negative correlations existed between TSS and acidity
(r=-0.370), acidity and pH (r =-0.617) and total acidity
and volatile acidity (r = -0.148).

Decision Support System for Enhancing
Productivity of Grapes under Moisture and
Temperature Stress Conditions (External Funding
— NFBSRA)

It is a multi-institutional project with public and
private partnership. The Institutions involved are NRC
Grapes (Lead institute), IARI (New Delhi) and Shivrai
Technologies (Pune).

This project was started in June, 2012. 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.

Collection and development of data libraries for grapes

The data library has been constructed based on the
available information which was compiled and arranged
in the form of tables and rules which includes identified
problems faced by farmers, their causal factors and the
relationship between various parameters causing these
problems. These identified and listed queries have been
designed after interacting with growers in different
parts of the state (Sangli, Nasik, Solapur, Pravarnagar
(Shirdi), Bedag (Sangli) and Pune). The moisture and
temperature stress visual indicators of vines have been
developed and documented.

In drought prone areas, vineyards either did not
receive any water (either through irrigation or rainfall)
or get very little supplementary irrigation (due to
reduced rainfall or non- availability of irrigation water).
Under such situations growers are able to irrigate only
part of the vineyard either during entire growing season
or at few stages. Hence, two experiments have been
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conducted, to provide an answer to how well the vines
can recover from a prolonged period of severe water
deficit and resolving the problem of uneven and delayed
bud break (sprouting of buds) during high temperature
and moisture stress conditions.

Drought resilience of Thompson Seedless grapevines
subjected to prolonged moisture stress

In this experiment one set of grapevines was not
irrigated (stressed vines) after fruit pruning (2011-2012
cropping season) till next foundation pruning (2012-13
cropping season) whereas the other set of vines was
irrigated as per recommended irrigation schedule during
fruit pruning season. The vine received 178.8 mm
rainfall during the fruit pruning season out of which
178.6 was received during the first month after fruit
pruning. The stressed vines had 19.9 % gravimetric soil
moisture content in their root zone (upto 60 cm depth)
at the time of foundation pruning. After foundation
pruning (2012), the stressed as well as non- stressed
vines were irrigated uniformly.

After foundation pruning, bud break was delayed
in the vines subjected to moisture stress by 8 days and
produced significantly less shoot biomass. Stressed
vines produced lowest yield which was not economical.
Fruitfulness in stressed vines was reduced by 70 %
compared to non-stressed vines (Fig. 23). This led to
yield reduction by 75% in stressed vines compared to
non-stressed vines. Production of shoot biomass has
shown 85.5% recovery compared to non-stressed vines
by the end of harvest time. The results indicated that the
moisture stress effects are long lasting one and the vines
cannot return to normal production in one season.

Use of shade nets to improve bud break under high
temperature in vines subjected to moisture stress

Delayed and uneven bud break after foundation
pruning subjects the vines to heat stress there by
reducing the productive span of vines. Further, it causes
uneven shoot growth and interferes with cultural
operations like shoot thinning etc.
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Fig. 23. Effect of prolonged moisture stress on next season’s growth and yield in Thompson Seedless vines
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Shade nets were used to cover the pruned vines to
study the effect on sprouting behavior of Thompson
Seedless vines raised on Dogridge rootstock. The vines
were subjected to moisture stress by stopping the
irrigation one month before harvesting stage during
fruit pruning season (2011-12) and were compared with
regular (recommended) irrigation practice. The vines
subjected to moisture stress were covered with shade
net for first 15 days after foundation pruning during the
year 2012-13. The gravimetric moisture content in soil
at pruning was 21.03 % in root zone of the moisture
stressed vines up to 60 cm depth and in the non-stressed
vines it was 25 %. After foundation pruning, the vines
were irrigated as per recommended irrigation schedule.
Temperature during the period of bud break ranged
from 35.2 to 41.2°C (average maximum temperature
being 37.91°C). Covering of moisture stressed vine
with shade net resulted in early and more number of
sprouted buds per vine (60 buds/vine) compared to non-
stressed (60 buds/vine) as well as stressed vines (45
buds/vine) without shade net. Further use of shade nets
advanced the time period taken for required number of
sprouted buds (60 buds) by one week (Figure 24 and
25). The cost of tying and removing of shade nets could
be recovered by reduction in labour requirement.
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Fig. 24. Delayed sprouting in vines without using shade net (LHS) to early sprouting in vines covered with shade net for 15
days after pruning (RHS)
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Grapevine phenology during fruit pruning season

Number of growing degree days and number of
days required for attainment of physiological maturity
has been worked out for Thompson Seedless vines
raised on Dogridge rootstock.

The representative fruit pruning month is October
for majority of the vineyards. It needed 123 days and
1455 growing degree days to reach physiological
maturity i.e. TSS: acidity ratio of 20:1. But for attaining
TSS: acidity ratio of 30:1, it needed 1693 growing
degree days and 141 days (Fig. 26).
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Several technologies developed and assessed at
the Institute, were disseminated to the grape growers
through several field visits, participation in growers’
seminar and by organizing training programmes at
Institute or their site as per the request. Some of the
important technologies which were disseminated are
given below:

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
during last 50 days before harvest.

6. Use of biocontrol agents

7. Disease forecasting

Field Visits

= Dr. S. D. Ramteke visited Narayangaon on 24th
April 2012 to organize the field demonstration cum
trial at growers’ field and a vineyard on 27t July
2012 to see the effect of cultural practices at
growers’ field and advise them for formation of
uniform canes in Red Globe variety.

m Dr. P. G. Adsule, Dr. S. D. Sawant, Dr. J. Sharma
and Dr. S. D. Ramteke attended Field Days
organized under Smooth Trade Program of NRCG
and M/s DuPont India Limited at Nasik on 15t May,
at Sangli on 9th May 2012 in which approximately
1000 grape growers were given on-spot guidance
on viticulture.

m  Dr. P. G. Adsule visited Grape Processing Units in
Subhashnagar near Miraj regarding grape
machinery problems faced by the unit and gave
appropriate advice. He also visited vineyards in
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Mhaisal and other areas on the border of Sangli and
Kolhapur during 11-12th May 2012.

Dr. Ahammed Shabeer T. P. had field visit on 30th
April and 22-23td May, 2012 to raisin grape
growing areas of Sangli, Maharashtra and Bijapur,
Karnataka respectively for discussion with growers
regarding the food safety issues in raisins and did
extensive sampling from cold storage for quality
evaluation of raisin samples from these regions.

Dr. S. D. Ramteke and Dr. D. S. Yadav visited
vineyard suffering with toxic symptoms of an
insecticide at Mohol, Solapur on 8th June 2012. The
remedial measures were suggested to the grower.

Dr. G. S. Karibasappa visited Bafna Farms, Rohu,
Taluk Daund, Pune on 215t August 2012 and and
Sula Vineyards Ltd. on 4th September 2012 to
assess field performance of NRCG’s varieties.

Dr. A. K. Sharma visited Alpine Winery, Bangalore
on 15t September 2012 for discussion on wine
grape cultivation and winery practices.

Dr. P. G. Adsule, Dr. G. S. Karibasappa, Dr. S. D.
Sawant, Dr. A. K. Upadhyay, Dr. J. Satisha, Dr. A.
K. Sharma, Dr. D. S. Yadav and Dr. Ahmmed
Shabeer T. P. visited Four Seasons Winery and
Vineyards on 26t October 2012. They discussed
about performance of varieties, rootstocks, training
systems, training materials etc. Various
winemaking practices and management of quality
parameters of wines were discussed with
winemaker.

Participation in Growers’ Seminar

Dr. J. Sharma participated in field day organised by
BASF on 10t April 2012 at Nasik and guided
growers for the forthcoming foundation pruning
season. About 200 growers were present.

Dr. S. D. Sawant, Dr. R. G. Somkuwar, Dr. S. D.
Ramteke, Dr. J. Sharma and Dr. D. S. Yadav
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participated and guided the grape growers in the
Regional Charchasatras organized by MRDBS at
Solapur on 30t April, at Nasik on 8th May, at
Sangli on 6th May, and at Baramati (Pimpli) on 25th
June 2012.

Dr. J. Sharma delivered a lecture on ‘Nutrient and
water management’ in annual meeting of Dabholkar
Paryog Parivar at Nasik on 12th August 2012.

Dr. G. S. Karibasappa, Dr. S. D. Sawant, Dr. A. K.
Sharma, Dr. J. Sharma and Dr. D. S. Yadav attended
annual seminar of MRDBS held during 18-19th
August 2012 and delivered lectures to grape
growers on their respective fields.

Dr. S. D. Sawant, Dr. R. G. Somkuwar, D. S. D.
Ramteke, Dr. J. Sharma and Dr. D. S. Yadav
participated and guided the grape growers in the
regional charchasatras organized by MRDBS at
Sangli on 4th September, at Solapur on 5th October
and at Nasik and 7th October 2012.

Dr. J. Sharma delivered a lecture on ‘Nutrient and
water Management in grapes after forward pruning’
in growers seminar organized by MRDBS at KVK,
Bableshwar, Nashik on 8th September 2012 and at
Junnar, Pune on 14th September 2012. About 300
growers attended the programme.

Director and three scientists of the Centre guided
the grape growers in the ‘Field Day’ at Indapur on
215t November 2012.

Three scientists of this Centre participated and
guided growers on organic farming and fertilizer
usage at Field Day-cum-demonstration at Bedag
(Sangli) on 221d December 2012.

Dr. S. D. Sawant and Dr. D. S. Yadav guided the
registered growers and officers/staff in the training
workshop organized by the Director (Input and
Quality Control), Commissionrate of Agriculture,
Govt. of Maharashtra, Pune on 24th Dec. at Pune
and 26th Dec. at Nasik. This workshop was
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organized to implement regulation of export of
fresh grapes to the EU through control of residues.

Dr. S. D. Ramteke guided growers and agriculture
officers of State Govt. on ‘Use of bioregulators in
grapes after forward pruning’ during charchasatra
organized by Maharashtra State government on
27th December at Nasik, 29th December 2012 at
Latur and 2 January 2013 at Sangli.

Dr. S. D. Sawant, Dr. S. D. Ramteke and Dr. D. S.
Yadav guided the growers and staff of the State
Govt. departments of Agriculture/Horticulture in
the training programme ‘Pesticide residue
monitoring in grapes for export to European
countries’ organized at Satara on 21d Feb. 2013.

Dr. J. Sharma delivered a lecture on ‘Nutrient and
water Management in grapes after forward pruning’
during demonstration plot field day sponsored by
Krishna Valley Agro at Bedag, Sangli on 15th
March 2013. About 100 farmers participated in
programme.

Participation in Krishi Vigyan Mela

. . m  NRC for Grapes, Pune participated in Pusa Krishi
g, foee ﬁ 6-8 T 20%3 1 AR kSl ﬁ Vigyan Mela at IARI Campus, New Delhi during
o W ® W fora | STgEy™ aiem & =9, IR, 6-8th March 2013. Research findings, charts and
req 3 forwrfas & :pﬁ arife yefsta feru ) live samples of grapes, raisin and wine were

displayed in exhibition stall.
et Radio Talk

18 i%“““[' 2012 E'i SATH T Tﬁ AR | Radio talk on “Use of Bioregulators in grape” was
St 1 S o Al Al & g broadcasted on 18t December 2012 on

Aakashvani, Pune.
IR
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Deputation Abroad

Dr. P. G. Adsule and Dr. K. Banerjee participated
in the 35th World Congress of Vine and Wine and
the General Assembly of OIV (International
Organization of Vine and Wine) held at Izmir in
Turkey during 17-23td June 2012, where the
representatives from all the 45 members countries
including India of the OIV deliberated latest
international developments in vine and wine
research. Also presented two research papers in the
World Congress viz. (i) Food safety system in
Indian table grapes and wine for export to the
European Union countries and (ii) Raisin industry
in India: Adoption of good drying practices for safe
raisins.

Dr. Roshni Samarth acquired NAIP sponsored
international training in the field of Bioinformatics
(Horticulture) from 15th September to 13th
December at Cornell University, Ithaca, USA.

Training Acquired

Dr. S. D. Ramteke attended the workshop on ‘Stress
management-medical angle’ organized by
NAARM, Hyderabad during 12-14th February
2013.

Dr. J. Sharma, Dr. Roshni R. Samarth and Ms.
Shailaja Satam participated in the Completion
Workshop-and-Nodal Officers Workshop-cum-
Installation Training for Consortium
“Strengthening Statistical Computing for NARS”
organized at CIFE, Mumbai on 30th June 2012.

Dr. Ahammed Shabeer T. P. attended training
program on “lab management and internal audit”
held during the period 25-28% June, 2012, at
ETDC, Pune.

Dr. Ahammed Shabeer T. P. attended training on
“analysis of quality parameters in wine” organized
by SARAF-ONIRIS School of wine analysis, EU,
during 25-27th July 2012 at Centre.
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Mr. S. M. Sahare attended the “Training course on
establishment rules (ER)” organized by The
Institute of Secretariat Training and Management,
New Delhi during 7-11th January 2013.

Mr. Uttam N. Borse, and Mr. B.B. Khade attended
ICAR sponsored training on ‘Nursery management’
organized at Central Arid Zone Research Institute,
Jodhpur during 20-221d February 2013.

Training Programmes Organized

A training program on ‘Analysis of quality
parameters of wine’ was organised at the Centre for
the laboratories involved in wine analysis and
officials of wineries during 25-27th July 2012. The
training was offered by two experts, Guillermo
Serena and Ricardo Lianz from the EU official
control laboratory, AINIA, Spain. The training was
focused to harmonize the analysis protocols across
the labs in compliance with the EU requirements. A
detailed discussion took place with respect to
sampling and analysis methods used for wine
analysis. Practical sessions on analysis of various
wine quality parameters as per the OIV guidelines
were conducted. This program will help to
strengthen Indian laboratories for analysis of wine
samples being exported to EU and other countries.

A training programme on ‘Transfer of Technology
for Production of Export Quality Grapes’ was
organized at the Centre during 30th August-15t
September 2012 for 17 personnel of M/s Deepak
Ferilizers Ltd. Dr. S. D. Ramteke coordinated the
training programme.

A training programme on ‘Plant Protection in Two
Pruning and Single Cropping System in Viticulture’
was organized at the Centre during 6-7th September
2012 for 28 personnel of M/s Bayer CropScience
Ltd. Dr. S.D. Sawant and Dr. Indu S. Sawant
coordinated the training programme.

Two training programmes on ‘Transfer of
Technology for Production of Export Quality
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Grapes’ for the officers from M/s. Mahindra Shubh
Labh, a grape export organization, were organized
at the Centre during 16-17th and 18-20th October
2012. All the aspects on grape production and
protection including postharvest management were
covered in the training program. Both the training
programs were coordinated by Dr. S. D. Ramteke
and Dr. J. Satisha. Altogether 33 participants
participated in these programmes.

A training programme on ‘Transfer of Technology
for Production of Export Quality Grapes’ was
organized at the Centre for thirty-one officers of
M/s Rallis India Ltd. during 8-9th November 2012.
Dr. S. D. Ramteke and Dr. D. S. Yadav coordinated
the training programme.

A workshop on Pesticide residue analysis using
GC-MS was organized on 4th December 2012 for
the representatives of APEDA nominated
laboratories. The training was offered by Dr. Hans
Heubschmann, Technical director GC-MS, Thermo
fisher scientific, Asia. The theoretical aspects of the
gas chromatography including various injection
techniques used in GC for pesticide residue analysis
and different mass analysers used for hyphenation
to GC were described in detail.

A training on ‘Pre-harvest sampling of grapes for
pesticide residue analysis’ was organized for the
representatives of APEDA nominated laboratories
involved in grape sampling for export to the EU on
27th December 2012 and 19th January 2013.

A training on ‘Pesticide residue analysis on foods’
was organized during 11-13th February 2013 for the
representatives of MPKV, Rahuri, Envirocare
Laboratories, Mumbai, TUV-Sud laboratories,
Bangalore, General Mills, Mumbeai. In this training
the pesticide residue control and RASAF
notification in EU were presented. The practical
demonstration on homogenization of the laboratory
samples and extraction methods for analysis of
pesticide residues and other agrochemical residues
viz., PGRs, glyphosate, etc were given.
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Training Given / Summer training / Invited
lectures

Dr. A. K. Upadhyay and Dr. A. K. Sharma
participated in one day “Training cum Orientation
Program on WineNet” held on 227 January 2013 at
Lalbagh, Bangalore. They presented the role of
Centre in regulation of wine, juice; grape must for
export to the European Union and other countries.

Dr. Ahmmed Shabeer T. P. delivered invited lecture
at the inaugural ceremony of the India chapter of
the AOAC International on 5th April 2012,
organized at Mumbeai.

Dr. G. S. Karibasappa, Dr. S. D. Sawant, Dr. R. G.
Somkuwar, Dr. K. Banerjee, Dr. A. K. Upadhyay,
Dr. S. D. Ramteke, Dr. A. K. Sharma Dr. J. Sharma
and Dr. D. S. Yadav delivered lectures in the
training programme for the grape growers
organized by MRDBS at Pune from 25t June to 4th
July 2012. Dr. S. D. Ramteke was the training
coordinator from NRC for Grapes.

Dr. Ahmmed Shabeer T. P. delivered invited lecture
‘Targeted screening and quantification of pesticide
residues in fruits and vegetables in compliance with
the EU regulations’ on 16th August 2012 in the
Food safety seminar in Kolkata.

Dr. Ahmmed Shabeer T.P. participated in an [CAR
short course on "Evaluation of food pollutants for
ensuring food safety and quality" organized at
Indian ITHR, Bengaluru on 8th September 2012.
Technical presentations ‘Application of LC-MS in
pesticide residue analysis’ and ‘Mycotoxins:
Importance and residue analysis in fruits and
vegetables’ were made.

Dr. Ahmmed Shabeer T. P. delivered invited lecture
on the current issues of food safety in India in the
AOAC INTERNATIONAL Stakeholder Panel on
Infant Formula and Adult Nutritionals (SPIFAN)
Thought Leader Advisory (TLA) Meeting, held on
6-7th February 2013 in New Delhi.
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tstock:
FOOISIOCkS Technology, Hyderabad
. 3. F. e Effect of crop load and pruning 4 w4 1 TGS el TEIM, Tﬁ
Dr. A. K. Sharma time on major aroma 4 months Vasantdada Sugar Institute, Pune

compounds of Cabernet
Sauvignon grapes

TTa (argA MNP » R Ewem s Resource persons for M.Sc. (Wine

technology)
e o * ( All the scientist th fi
) ¥ s A ot . e scientists were the resource person for
! their respective field of specialisation for viticulture
#9 % WEIEH ARk 91 a7 Sasl foll aresshn course of M.Sc. (Wine technology) of Pune University.

FHAE YR FEISIE, I01 g ARG fora STt 2| This post graduate degree course is being offered by
Vasantdada Sugar Institute, Pune
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Center's Annual Report has been chosen for the
ICAR Best Annual Report Award 2011-12 for small
institute.

‘Internet based system to generate vineyard specific
advisory on disease management of table grapes’
developed by Dr. S. D. Sawant, Principal Scientist
of the institute was nominated for NABARD Rural
Innovation Award.

Dr. G. S. Karibasappa has been appointed and
attended meetings as a Secretary of third QRT of
NRC for Grapes, Pune, member of IMC of
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune and member of Project
Appraisal Committee of the Department of Food
Processing Industries & Horticulture, Government
of West Bengal, Bidhan Nagar, Kolkata.

Dr. Indu S. Sawant was awarded a certificate of
merit and a memento at the hands of Shri Sharad
Pawar, Hon’ble Union Minister of Agriculture for
her significant contribution to agriculture in
Maharashtra; on 1st December 2012, the occasion
of Birth Century of Smt. Shardabai Govindrao
Pawar.

The article entitled, “Crop loss in grapes due to
downy mildew infection on clusters at pre-bloom
and post bloom stages under non-epiphytotic
conditions” authored by Indu S. Sawant, S. D.
Sawant, Anuradha Upadhyay, J. Sharma, A. K.
Upadhyay, D. Shetty and R. Bhirangi; published in
Indian Journal of Horticulture has been adjudged
by the Horticultural Society of India as the Best
Research Paper for the year 2010.

Dr. Indu S. Sawant was nominated as a member in
National Editorial Board of The Horticultural Soc.
of India for a period of two years i.e. 2013-14.

Dr. Indu S. Sawant was appointed as a member of
Judge committee to evaluate posters presented in
the different technical sessions of ‘The 5th Indian
Horticulture Congress’ 2012 at PAU, Ludhiana.
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Dr. S. D. Ramteke acted as a nodal officer for the
fixation of crop insurance scheme for grape
growers and as member of Selection Committee of
Technical personnel of KVK, Karad; DOGR,
Rajgurunagar; NIAM, Baramati; member of DPC
at NIAM, Baramati.

Dr. S. D. Ramteke was recognized as external
examiner for conducting Viva voce of M. Sc. Crop
Physiology students by Dept. of Crop Physiology,
University of Agril. Sciences, Dharwad

Dr. Jagdev Sharma received ‘Shri. A. Dabholkar
Award 2012’ from Dabholkar Prayog and ‘Young
Achiever Award 2011’ by the Society for
Advancement of Human and Nature, Dr. Y. S.
Parmar University of Horticulture and Forestry,
Solan, Himachal Pradesh.

Dr. J. Satisha, Dr. A. K. Sharma and Dr. D. S.Yadav
have been granted a permanent recognition as a
Post-Graduate Teacher/Ph.D. guide ship by Shivaji
University, Kolhapur in the subject of Bio-
Chemistry, Food Technology and Agrochemicals &
Pest Management respectively.

Dr. J. Satisha was recognized as examiner for
Viticulture course WT 1 and Practical examination
for the Fermentation Technology course offered by
Pune University at Vasantdada Sugar Institute.

Research paper titled “Comparison of commercial
and locally identified yeast strains in relation to
young wine quality of Cabernet Sauvignon” by
Sharma A.K. et al. has been awarded as Best
Publication Award 2012 by Society for
Advancement of Human and Nature, Dr. Y. S.
Parmar University of Horticulture and Forestry,
Solan.

The presentation of the papers titled ‘Trap catch of
Jassids, Amrasca biguttula biguttula Ishida
(Homoptera: cicadellidae) as affected by colour,
size and height of sticky traps in table grapes’ by
D. S. Yadav, A. S. Kamte and R. S. Jadhav and
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size and height of sticky traps in table grapes 3R
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Development and evaluation of location specific
advisory based on weather-crop conditions for
optimization of pesticide use and management of
pesticide resistance residues in table grapes
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‘Development and evaluation of location specific
advisory based on weather-crop conditions for
optimization of pesticide use and management of
pesticide resistance & residues in table grapes’ by
S. D. Sawant and D. S. Yadav received Best Poster
Presentation Award and Best Oral Presentation
Award respectively in the IV National Symposium
on Plant Protection in Horticultural Crops:
Emerging Challenges and Sustainable Pest
Management during 25t - 28th April, 2012 at ITHR,
Bengaluru.

are faw nfta aRatean afda wud 3R weam

Linkages and Collaboration Including Externally Funded Projects

FEantt iR a1 faw ifte wRatsam

1.

ii.

1.

1v.

T § TS 3T ok Haid o T e sfammi
i Frre & fo ude Wt e (udier)
Y TTefieh! 1 sifgeh Juer YeeH SR T/
TG (THUITET)

S 35 fore S = o 9fe (efet v wRe)

Tt iR qomE ww f feufa & qga R R
IeqeHA ghg o+ fau Tl wwedd  yore
(TS TTERT)

ATHEA Eetd SR H ToUHA I AT T W S,
AN & THTE 1 foRaTeae STHTHe gRT STeeH

vi. 3TX @1 § Faudr aE itk w1 fRameeh

Torgermo
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Collaborating and Externally Funded Projects

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

ii. Intellectual Property Management and Transfer /
Commercialization of Agricultural Technology
(NAIP)

iii. Validation of DUS characters for Grapes (PPV &
FRA)

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

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

vi. Functional analysis of salinity stress response in
grapevine (DBT).
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Publications

AT 494 / Research Articles

1.

10.

11.

12.

13.

Adsule P.G., Sharma A K., Banerjee K., and Karibasappa G.S. 2012. Raisin industry in India: Adoption of good
drying practices for safe raisins. Bulletin de [’OIV, 85 (n°974-975-976): 209-216.

Adsule P.G., Sharma A.K., Upadhyay Anuradha, Sawant Indu S., Satisha J., Upadhyay A K. and Yadav D.S.
2012. Grape Research in India — A review. Progressive Horticulture 44 (2): 12-25. (NAAS rating 3.6)

Banerjee Kaushik, Mujawar S., Utture S. Dasgupta S., Adsule P.G. (2012). Optimization of gas chromatography
— single quadrupole mass spectrometry conditions for multiresidue analysis of pesticides in grapes in
compliance to EUMRLSs. Food Chem., 138: 600-607. (NAAS rating 8.0)

Banerjee Kaushik, Utture S. Dasgupta S., Pradhan S. Kandaswamy C., Kulkarni S., Adsule P.G. (2012).
Multiresidue determination of 375 organic contaminants including pesticides, PCBs and PAHs in fruits and

vegetables with introduction of semi-quantification approach on gas chromatography triple quadrupole mass
spectrometry. J. Chromatogr. A, 1270: 283-295. (NAAS rating 8.2)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 3-[(2-chloro-1, 3-thiazol-5-
yl)methyl]-5-methyl-1,2,5-oxadiazan-4-one. Acta Cryst., E68, 03109. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). N-[2-({[1-(4-chlorophenyl)-1h-
pyrazol-3-yl] oxy} methyl) N methoxy hydrazine carboxamide. Acta Cryst., E68, 02196. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 2-methoxyimino-2-{2-[(2-
methylphenoxy) methyl] phenyl} ethanol. Acta Cryst., E68, 02697. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 2-(methoxyimino)-2-{2-[(2-
methylphenoxy) methyl] phenyl} acetohydrazide. Acta Cryst., E68, 02426. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 2-{(E) methoxyimino]-2-{2-[(2-
methylphenoxy) methyl] phenyl} ethanoic acid. Acta Cryst., E68, 02425. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik, Deshmukh M.B. (2012). Poly [u2-aqua-
u4-(2-3 {-[(6-chloropyridin-3-yl) methyl]-2-oxoimidazolidin-1-yl} acetato)-sodium]. Acta Cryst., E68, m891-
892. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 1-[(6-chloropyridin-3-yl) methyl]-
imidazolidin-2-one. Acta Cryst., E68, 01939. (IF - 0.35)

Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Deshmukh M.B., Banerjee Kaushik (2012). 3-Methoxy-2-
[2-({[6-(trifluoromethyl) pyridine-2yl] oxy} methyl) phenyl] prop-2-enoic acid. Acta Cryst., E68, 03163. (IF
-0.35)

Kumar S., Sawant S.D., Sawant Indu S., Prabha K., Jain R.K. and Baranwal V.K. 2012. First Report of
Grapevine leafroll-associated virus 1 Infecting Grapevines in India. Plant Disease 96: 828. (NASS rating 7.7)
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Publications

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Narkar Shubhangi P., Shetty Dinesh S., Sawant Indu S. and Sawant S. D. 2012.Paradigm shift in the resistance
of grape isolates of Colletotrichum gloeosporioides to carbendazim and their bio-control by Trichoderma
harzianum. Indian Phytopathology 65: 373-377. (NASS rating 3.8)

Satisha Jogaiah, Keith R. Striegler, Eli Bergmeier and Jackie Harris, 2012. Influence of cluster exposure to sun
on fruit composition of norton grapes (Vitis estivalis Michx) in Hermann region of Missouri, United States”.
International Journal of Fruit Sciences, 12: 410-426.

Satisha Jogaiah, Oulkar Dasharath P., Banerjee Kaushik, Sharma Jagdev, Patil Anuja, Maske Smita R. and
Somkuwar Ramhari G. 2013. Biochemically induced variations during some phenological stages in Thompson
Seedless grapes grafted on different rootstocks. South African Journal of Enology and Viticulture, 34(1): 36-
45. (IF - 1.193)

Sawant Indu S., Karibasappa G.S., Deokar Kiran P., Shetty Dinesh and Upadhyay Anuradha. 2012. Reaction
of Vitis genotypes at the National Active Germplasm Site to downy mildew infection under tropical humid
conditions of India. Indian J. Hort., 69: 268-271. (NASS rating 6.6)

Sawant Indu S., Narkar Shubhangi P., Shetty Dinesh S., Upadhyay Anuradha and Sawant S.D. 2012. Emergence
of Colletotrichum gloeosporioides sensu lato as the dominant pathogen of anthracnose disease of grapes in
India as evidenced by cultural, morphological and molecular data. Australasian Plant Pathology, DOI
10.1007/s13313-012-0143-5. (NASS rating 7.3)

Sawant Indu S., Rajguru Yogita R., Salunkhe Varsha P., Wadkar Pallavi N. 2012. Evaluation and selection of
efficient isolates of Trichoderma species from diverse locations in India for biological control of anthracnose
disease of grapes. Journal of Biological Control, 26 (2): 144-154. (NASS rating 4.7)

Sharma A K., Adsule P.G., and Satisha J. 2012. Use of bentonite and gelatin as fining agents for improvement
in quality of Cabernet Sauvignon wine. Progressive Horticulture, 44(1): 60-67. (NASS rating 3.6)

Sharma A.K., Navale S.V., Aute S.V., Karibasappa G.S., Oulkar D.P. and Adsule P.G. 2012. Changes in
phytochemicals during fermentation of wine grapes. International Journal of Food and Fermentation
Technology, 2 (1):19-25.

Sharma A.K., Rajguru Y.R., Adsule P.G. and Goswami A.K. 2013. Pre-treatments of Tas-A-Ganesh grape
bunches and subsequent effect on their drying. Indian Journal of Horticulture, 70(1): 107-111. (NASS rating
6.6)

Sharma Jagdev, Upadhyay A.K., Sawant Indu S. and Sawant S.D. 2012. Relationship of nutritional status of
field grown Thompson Seedless grapevines with powdery mildew incidence. Journal of Applied Horticulture,
14(2):114-117. (NASS rating 4.5)

Sharma S., Banerjee Kaushik, Choudhury P. (2012). Degradation of chlorimuronethyl by Aspergillus niger
isolated from agricultural soil. FEMS Microbiology Letters, 337 (1): 18-24. (NASS rating 7.7)

Somkuwar R.G., Satisha J., Ramteke S.D., Bondage D.D., Itroutwar Prerna, Surange Manisha, Nnavale Supriya
and Oulakar Dashrath. 2012. Status of phenolic and amino acid in leaf of Thompson Seedless grapes grafted
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on different rootstocks under Indian condition. Global Journal of Science Frontier Research Biological Science,
12(7): 27-36.

Somkuwar, R. G., J. Satisha, Bondge D.D. and Itroutwar Prerna. 2012. Effect of bunch load on yield, quality
and biochemical changes in Sharad Seedless grapes grafted on Dog Ridge rootstock. International Journal of
Biology, Pharmacy and Allied Sciences, 2(6):1226-1236.

Somkuwar R. G., Samarth Roshni R., Satisha J., Ramteke S.D. and Itroutwar Prerna. 2013. Status of dry matter
at harvesting stage in commercially grown grapes varieties under tropical climatic condition. HortFlora
Research Spectrum, 2(2): 109-115.

Upadhyay A., Upadhyay A.K. and Bhirangi Rita. 2012. Expression of Na+/H+ antiporter gene in response to
water and salinity stress in salt tolerant and sensitive grape rootstocks. Biologia Plantarum, 56(4):762-766.
(NASS rating 7.6)

Zhang K., Wong J., Yang P., Hayward D., Sakuma T., Zou Y., Schreiber A., Borton C., Nguyen Tung- Vi,
Banerjee Kaushik, and Oulkar D.P. (2012). Protocol for an electrospray ionization tandem mass spectra product
ion library: development and application for identification of 240 pesticides in foods. Anal. Chem., 84 (13):
5677-5684. (NASS rating 8.4)

AN | BRI | $o& & YRRl WA / Papers Presented at Symposia / Workshops / Meetings

1.

Adsule P.G., Sharma A.K., Banerjee K. and Karibasappa G.S. 2012. Presentation on “Raisin industry in India:
Adoption of good agricultural practices for safe raisins” in 35t World Congress on Vine and Wine, 18-22 June
2012 at Izmir, Turkey. Abstract pp 139.

Banerjee K.; Adsule P.G. and Sharma A .K. 2012. Presentation on “Food safety system in Indian Table grapes
and wine for export to the European countries” in 35th World Congress on Vine and Wine, 18-22 June 2012 at
Izmir, Turkey. Abstract pp 149-150.

Karibasappa, G.S. Morade, A and Roshni Samarth. 2012 DUS testing guidelines for Indian grape varieties.
Poster presented in 8th review meeting held at PPV & FRA, NAAS Complex, New Delhi on 21-22 May 2012.

Maske Smita R., Shinde Manisha, Upadhyay Anuradha and Satisha Jogaiah. 2012. Comparative analysis of
protein extraction protocols for proteomic studies in different grapevine (Vitis Vinifera L.) tissues. (poster) in
International Symposium on Proteomics held at NCL, Pune from 22-24th Nov. 2012.

Ramteke S.D., Kor Ravi, Bhange Mahadev, Khot Abhijeet and Datir Sagar. 2012. Evaluation of the efficacy
of Ethephon (39% S.L.) for leaf fall and its subsequent effect on fruiting and yield in grapes. In Fifth
International Symposium on Human Health Effects of Fruits and vegetables (FAV Health 2012) 7- 11 January
2013 at UAS, Dharwad (India). Abstract: page no.46.

Ramteke S.D., R.G. Somkuwar, R. J. Kor, M. A. Bhange, A. P. Khot, Satyajeet Bhonsle and S.D. Sawant.
(2012). Effect of grape bunches covered with Repol polypropylene based Non-woven fabric on pink berry
formation in grapes. The proceeding of state level Seminar in Botany. September 2012, page No. 66.
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Publications

10.

I1.

12.

13.

14.

Salunkhe Varsha P., Sawant Indu S., Banerjee K., Rajguru Yogita R., Wadkar Pallavi N., Oulkar Dashrath P.,
Sawant S.D.. In situ biodegradation of profenofos and food safety. In. National Conference ‘Recent Trends in
Botany', Department of Botany, Yashvantrao Chavan Institute of Science, Satara, MS on 18th and 19th of
January, 2013.

Satisha J., Oulkar D.P., Banerjee K., Patil A.S., Maske S.R., Somkuwar R.G. and Sharma J. 2012. Biochemical
variations during bud burst, fruit bud differentiation and berry development in T. Seedless grapevines grafted
on different rootstocks. 5 Indian Horticulture Congress held at PAU, Ludhiana from 6-9th Nov. 2012.
(Abstract No. I11-25)

Satisha, J., Ramteke, S.D., Jagdev Sharma and A.K. Upadhyay. “Effect of moisture and salinity stress on
biochemical constituents and water relations of grape rootstock cultivars”. 5 Indian Horticulture Congress held
at PAU, Ludhiana from 6-9th Nov. 2012. (Abstract No. V-5)

Sawant Indu S. and SawantS.D. 2012. Implications of climate change and viticultural practices on shift of
pathogen of grape anthracnose. In National symposium on “Blending Conventional and Modern Plant
Pathology for sustainable Agriculture” at IIHR, Bangalore from December 4-6, 2012. (oral)

Sawant Indu S., Narkar Shubhangi P., Shetty Dinesh S. and Sawant S.D. 2012. Effect of warming temperatures
on anthracnose disease of grapes in India. In the 5 Indian Horticulture Congress, Ludhiana, 6th to 10th
November, 2012.

Sharma A K., Kumar A. and Pawale Y. 2012. Fining of Sauvignon Blanc wine by gelatin and activated charcoal.
5th Indian Horticulture Congress on “Horticulture food and environment security” organized by Horticultural
Society of India and Punjab Agricultural University at Ludhiana from 6-9 Nov 2012. Book of Abstracts (Poster
Papers) pp 454-455.

Sharma A.K., Ramteke S.D., Lahoti M. and Adsule P.G. 2012. Effect of ascorbic acid and sodium
metabisulphite on Thompson Seedless grapes bunches during drying. 5% Indian Horticulture Congress on
“Horticulture food and environment security” organized by Horticultural Society of India and Punjab
Agricultural University at Ludhiana from 6-9 Nov 2012. Book of Abstracts (Poster Papers) p 435.

Upadhyay A.K., Upadhyay Anuradha, Bhirangi Rita, Aher Lalit B., Sharma J. and Satisha J., 2012. Differential
response of grapevine rootstock to combined water and salinity stress. 5 Indian Horticulture Congress held
at PAU, Ludhiana from 6-9th Nov. 2012. (Abstract No. I11-46)

\ . .
deh-Teh! HTeld / Technical Articles
Banerjee Kaushik 2012. Food safety in Indian table grapes. Cutting Edge, August 2012, pp. 5-8.

el getfed / Technical Bulletin

1.

Ramteke S.D. Sharma A.K., Banerjee K. and Khurana S.C. 2012. Manual of Agmark Standards for table
grapes.National Research Centre for Grapes, Pune. Pp. 28.
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2. Adsule P.G., Yadav D.S., Upadhyay A, Satisha J. and Sharma A.K. 2013. Good Agricultural practices for
production of quality table grapes. NRC for Grapes, Pune. Pp 1-57.

3. Ramteke S.D., Sawant S.D., Yadav D.S., Rajurkar A.B. and Adsule P.G. 2012. Physiological disorder in
grapevine and its managements. National Research Center for Grapes, Pune.

J¥<ich 3eUTY / Book Chapters

1.  Adsule P.G., Satisha J. and Sharma A K. 2012. Grape: Production, Research Technologies, Challenges, Future
Thrusts and Government Policies. Agriculture Year Book, 2012, Ed Khan, M. J., pp 79-82

2. Sharma J., Upadhyay A., Adsule P., Sawant S., Sharma A., Satisha J., Yadav D., Ramteke S. 2013. Effect of
Climate Change on Grape and Its Value-Added Products, In: H. C. P. Singh, et al. (Eds.), Climate-Resilient
Horticulture: Adaptation and Mitigation Strategies, Springer India. pp. 67-80.

\ - -

FHIET ATt / Review Articles

1.  Adsule, P.G., Sharma, A. K., Upadhyay, A., Sawant, 1. S., Satisha, J., Upadhyay, A. K. and Yadav, D. S. 2012.
Grape Research in India - A review. Progressive Horticulture, 44: 180-193.

2. Banerjee Kaushik, Dasgupta S. and Utture S.P. (2012). Application of GC-TOFMS for Pesticide Residue
Analysis in Grapes. In: Amadeo R. Fernandez-Alba, Editor: Comprehensive Analytical Chemistry, Vol. 58,
Elsevier, 2012, pp. 367-413, ISBN: 978-0-444-53810-9.

#t St 37/ CD ROM

1.  ‘Grapevine diseases in India’, a ready reckoner for diagnosis and management of grapevine diseases in India
by K.Y. Mundankar, 1.S. Sawant, S.D. Sawant, NRC for Grapes, Pune

2. ‘Diagnostics and management of pests of table grapes’ by K.Y. Mundankar, D.S. Yadav, N.S. Kulkarni, K.

Banerjee and P.G. Adsule, NRC for Grapes, Pune

ATATRT UP19F / Institutional Publications

1.

Adsule Adsule, P.G., Upadhyay, Anuradha, Sharma, A. K. and Yadav, D.S. (eds.). 2012. Annual Report 2011-
12, National Research Centre for Grapes, Pune. Pp. 116.

Upadhyay, Anuradha and P.G. Adsule (eds.) 2012. Grape News Vol. 15(2). National Research Center for Grapes,
Pune, Pp. 4.

Yadav, D.S., Upadhyay, Anuradha and P.G. Adsule (eds.) 2012. Grape News Vol. 16(1). National Research
Center for Grapes, Pune, Pp. 4.
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Meetings of QRT, RAC, IMC, IRC with Significant Decisions

YTaiiye Ften od H Joa
TeaTies Hte gt o e wee 9

. . T id, I8 Fortd, THH FY fovafomme™
Dr. G. L. Kaul, Former Vice Chancellor, AAU

. TE. TF. S, YuH 39 (HaTied), 91939, Sge

Dr. S. H. Jalikop, Principal Scientist (Retd.), IHR, Bengaluru

7. S0, T, HiEre], T, HN 9 Nl w ulE yeig i, 78 e

Quinquennial Review Team Meeting

The following were the members of Quinquennial
Review Team.

LI / Chairman
& / Member

Yq™ / Member

Dr. J. L. Karihaloo, Coordinator, Asia Pacific Consortium on Agricultural Bio-technology, New Delhi

gf. AR, €. Taed, qd fawmmensr, qrew T fase fovm, wnan e ., S

YqH / Member

Dr. R. D. Rawal, Former Head, Div. of Plant Pathology, IIHR, Bengaluru

7. Im g, T S (Jarem), W S srgEee weem, 78 feedd

Dr. Prem Dureja, Principal Scientist (Retd.), [ARI, New Delhi

2. IS swaTd, IuTeaed SR SN, WHd AT ared fafies, e

& / Member

Yq™d / Member

Dr. Neeraj Agrawal, Vice-President Vineyards, Samant Soma Wines Ltd, Nasik

S Sft. . Sty S () (Fafie), s ar e i fovateme,

Dr. G. D. Joshi, Retd. Dean (Agriculture), BSKKYV, Dapoli

2. A, WyE, W v favmmens, e fogm favm, $ werfoae, snwstif., e

YqH / Member

& / Member

Dr. T. Ramesh Babu, Prof. & Head, Dept. of Ent., College of Agriculture, ANGRU, Hyderabad

2. M. . FieE, gue Sqie (ammE), TP SR STHEY™ g, IO
Dr. G. S. Karibasappa, Pr. Scientist (Hort.), NRC for Grapes, Pune

YeaTte Tuften g Y ST sew . ww. .
17, 39. HETHCER (TTETT), W1.%.379.9. 75 feoel g/
qeIed | 27 I8 2012 &l A% TS off| g % ot
TRl o ITATET, . 91, 7. TS, Fewek iR . .
. wtegen g gfva 3 ot ses d wm fomm ST
e 3 uanie Tfie ga w1 g g fuse 5 at d
e T wE foRiv w9 @ Seurgwar Ifg, o, @
o 3R o TSR W enfieht it weftern ot 39
YT kI GRATIOT R < gere feam|

ereTteh HHIET &1 shl Ugel! siaeh ©f. Sit. U, shid
1 AT T 24-25 WA, 2012 I shg H AT

89

e gaa

Member Secretary

The briefing meeting of QRT was convened by
Dr. H. P. Singh, Dy. Director General (Hort.), ICAR,
New Delhi at ICAR Headquarters on 27th July 2012.
Besides all the QRT members, Dr. P. G. Adsule,
Director and Dr. G. S. Karibasappa, Member Secretary
attended the meeting. Dr. Singh suggested that the QRT
may carry out a thorough review of the work done in
the last 5 years by the Centre particularly technology
impact and quantify the same with respect to
enhancement of productivity, quality, area coverage,
labour employment, etc.

First meeting of the QRT at the Centre was held
on 24-25th August 2012 under the Chairmanship of Dr.
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Tefie gt 1 T W S s e e
i M| FREE SR g ®Od gUR 3R 3Icared
qeheieh o GaIfeera rishl IR STt Rdie seqa &t 8|
TeaTTyeh Tefterr gt 3y st wefien i o i g
& | Ueanies Tte gt 3 gl SETEenet TR e
Zreg—amTi o1 < ot feRa|
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U =, g U Toshfia U @Rl T IR T 915 S
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G. L. Kaul. All the members and scientists attended the
meeting Dr. P. G. Adsule, Director welcomed the
Chairman and the members. He presented briefly about
the overall scenario of the Indian grape industry and
highlighted the status of its area, production and
productivity over the last 5 years as well as the
constraints in improving production and productivity.
This was followed by presentation of Action Taken
Report for the recommendations of last QRT. Program
wise progress report for crop improvement and
production technology was presented by the respective
programme leader. QRT critically reviewed the progress
and gave recommendations. QRT also visited all the
laboratories and experimental vineyards.

Second meeting of QRT was held during 14-15th
December 2012. Dr P. G. Adsule presented the RFD
document and XII plan research and budget proposal.
The progress report pertaining to crop protection and
post harvest technology was presented. Dr. Indu Sawant
presented the transfer of technology work carried out
during last five years. Separate meetings were held with
the members of the Institute Joint Staff Committee
(IJSC) and Financial and Administrative officers of
NRCG as well as Stake holders and IMC members.

The QRT visited table grape vineyards,
packhouses and wine grape vineyards raised using
Centre’s new hybrids, wineries in and around Nashik
during 15th-17th February and had interactive meetings
with the growers. During this meeting the report was
finalized and submitted to the council. The following
four priority areas are recommended by QRT for next
five years.

1. Validation of technology developed so far on
experimental farm of the Institute and also on the
farmers’ field.

2. Exploration of additional gene material from
Himalaya/North Eastern region and also from
Western region and their evaluation and
exploitation

3. Optimization of nutrient and water requirement of
grapevine in different soils.
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4. Basic and strategic research to be undertaken for
downy mildew resistance in tropical grapevines

Research Advisory Committee (RAC) Meeting

15th meeting of RAC was held during 8-9th March
2013 under the Chairmanship of Dr S. D. Shikhamany,
Former VC, Dr. YSR Horticultural University,
Venkatramannaguem, West Godavari Dist.. Other
members of committee Dr. N. Kumar, Dean (Hort.),
TNAU, Coimbatore, Dr. Prem Dureja, Emeritus
Scientist, IARI, New Delhi, Dr. P. M. Haldankar, Prof.
(Hort.), Dr. BSKKYV, Dapoli, Dr. B. Satyanarayana
Reddy, College of Horticulture, Mudigere,
Chikmagalur, Karnataka , Dr. Neeraj Agrawal, Vice-
President - Vineyards, Samant Soma Wines Ltd, Nasik,
Mr. Mahendra Shabhir, President, MRDBS, Pune, Dr. P.
G. Adsule, Director, NRC for Grapes and Dr. G. S.
Karibasappa, Member Secretary, Principal Scientist,
NRC for Grapes were also present for the meeting. All
the scientists attended the meeting. The meeting started
with the presentation of consolidated Action Taken
Report on the recommendation of last three meetings
of RAC by Dr. P. G. Adsule. This was followed by
presentation of ongoing projects by respective project
leaders. The committee deliberated and gave suitable
recommendations. The committee also visited
experimental plots at the Centre as well as in Nashik.

Institute Research Committee Meeting

The 17th IRC was convened on 18th — 19th Jyly
2012 under the chairmanship of Dr. P. G. Adsule,
Director. Progress reports of the ongoing research
projects were presented by all the principal
investigators. Dr. J. Satisha, Member. Secretary, IRC
coordinated the meeting. Technical programme for the
coming fruiting season was discussed for all the
projects.

The 17th Midterm IRC was convened on 30-315t
January 2013 under the chairmanship of Dr. P. G.
Adsule, Director. Progress report of the ongoing
research project was presented and six new projects
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were proposed. Dr. J. Satisha, Member Secretary, IRC
coordinated the meeting.

Institute Management Committee (IMC)
Meeting

During this year, IMC met twice on 12th June
2012 and 15t December 2012. Purchase of spill over
equipments, undergoing works were discussed during
12th June meeting, whereas interaction with QRT was
held during 15th December 2012 meeting besides
purchase of furniture and fixture and periodical review
of APEDA scheme.

Other important meetings

Priority Setting, Monitoring and Evaluation (PME)
Cell meeting

The first meeting of PME cell was convened on
25th September 2012 under the chairmanship of Dr. P.
G. Adsule, Director. Dr. J. Satisha, Member Secretary,
PME Cell briefed the members about new format of
Research Project Proposals to be implemented while
submitting new projects (RPP I), progress of ongoing
project (RPP II) and completed projects (RPP III).

The second meeting of PME Cell was organized
on 23t January 2013 under the chairmanship of Dr. P.
G. Adsule. Three new project proposals received by the
cell were reviewed by the cell and it was decided to call
for presentation of the same before their approval. The
meeting was coordinated by Dr. J. Satisha, Member
Secretary, PME Cell.

The ICAR hub meeting

The ICAR hub meeting was convened on 4th
January 2013 at NRC Grapes, Pune under the
Chairmanship of Dr. T. A. More, Vice Chancellor,
MPKYV, Rahuri. Shri Umakant Dangat, IAS,
Commissioner of Agriculture, Government of
Mabharashtra presided over the meeting. The meeting
started with the ICAR song. Dr. P. G. Adsule, Director
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welcomed the guests and delegates for the meeting and
briefed about the purpose of the meeting. The decision
was taken during regional committee meeting at Goa in
consultation with Dr. T. A. More and Mr. U. Dangat to
have a meeting of all the Pune based ICAR Institutes,
Agricultural Universities and State Departments to
discuss about the research activities and technologies
generated by ICAR Institutes so that SAU and State
departments select the relevant technologies to
disseminate to grass root level through their extension
services. The other purpose of the meeting was to get
the feedback from state agricultural universities and
state department persons thereby refining the research
programs based on the needs of the farmers.

Two CD-ROM'’s consisting of digital information
on grapevine disease and insect pests entitled
‘Grapevine diseases in India’, a ready reckoner for
diagnosis and management of grapevine diseases in
India’ and ‘Diagnostics and management of pests of
table grapes’ were also released by the dignitaries.

Meeting of Task Force Committee on DUS testing
on Grapes

Third Task Force Committee meeting of PPVFRA
was organized on 2204 February 2013. Final format of
DUS guidelines for grape was presented for approval
by the committee headed by Dr. J. P. Tiwari, Ex-Dean,
College of Agriculture, GBPUAT, Pantnagar. Other
members of the committee, Dr. B. M. C. Reddy and Dr
Manoj Srivastava also attended the meeting.

Interactive meeting with Chairman ASRB

Dr. Gurbachan Singh, Chairman, Agriculture
Scientist Recruitment Board visited National Research
Centre for Grapes, Pune on 16t April 2012. He visited
all the laboratories and experimental farm. An
interaction meeting of the Chairman with the Scientists
of Pune based institutes viz. DOGR, Rajguru Nagar,
NIASM, Baramati and IARI Regional Station, Pune
was arranged during his visit.
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Indo-French workshop

Indo-French workshop on “Suitability of French
wine grape varieties and rootstocks under Indian
conditions” was organized in collaboration with
DRAFF-FRANCEAGRIMER (National Board for
Agriculture and Fisheries) on 7th November 2012. The
workshop was organized to review the progress of the
ongoing collaborative trial on evaluation of wine grape
varieties and rootstocks under Indian conditions. Three
delegates from France, representatives from Indian
Grape Processing Board and wineries, all the scientists
of the Centre also attended the workshop. At the
beginning, Dr. P. G. Adsule presented the genesis of this
collaborative project. The following three oral
presentations were made in the workshop.

1. Mr. Laurent Mayoux - Quality and diversity of
French grape propagating materials

2. Mr. Laurent Audeguin - French clonal and varietal
innovation - New developments and perspectives

3. Dr. J. Satisha and Dr. R. G. Somkuwar -
Performance of French wine grape varieties and
rootstocks under Indian conditions

During field visit, Dr. R. G. Somkuwar and Dr. J.
Satisha explained the performance of different red and
wine grape varieties grafted on 110R rootstock and
performance of Cabernet Sauvignon grafted on seven
different rootstocks. The workshop was coordinated by
Dr. J. Satisha, Dr. R. G. Somkuwar and Dr. A. K.
Sharma.

Sensitisation workshop on CeRA

Sensitization Workshop on Consortium for e
Resources in Agriculture (CeRA), a subproject of NAIP,
was organized at this Centre on 20th December 2012.
Dr. Chandrashekharan, Project Coordinator, CeRA
sensitised the participants about resources available
through CeRA. Scientists from DOGR, Rajgurunagar,
IARI, RS, Pune and NIAM, Baramati also participated
in the workshop. This workshop was coordinated by Dr.
J. Sharma, Dr. J. Satisha and Dr. A. K. Sharma.
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Workshop on DSS project

A workshop of research workers of Decision
Support System project from NRC Grapes and
cooperating centres, IARI, New Delhi and Shivrai
Technology, Pune was held on 14th March 2013 at the
Centre. The progress of the project so far and work plan
delineated for next six months was discussed and
finalised. Dr. A. K. Upadhyay and Dr. J. Sharma
coordinated the workshop.

Meeting of QRT for AICRP (STF)

The meeting of QRT for AICRP (STF) was held
on 12th June 2012 at the Centre. QRT chairman Dr. D.
S. Rathore and other members Dr. (Prof.) K. K. Jindal,
Dr. A. M. Goswami, Dr. K. R. Kaundal and Dr. A. K.
Misra evaluated the progress reports of different fruit
crops. Representatives from AICRP centre at ARI,
Pune, MPKV Rahuri and DR BSKKYV, Dapoli
presented their report.
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Eleven consultancy programmes on different
aspects of grape cultivation were undertaken for various
organizations.

Distribution of planting material under Material
Transfer Agreement

During the year approximately 7000 cuttings
belonging to different commercial varieties, newly
developed hybrids and varieties, rootstocks as well as
germplasm were distributed to grape growers and
wineries of Nasik regions, Sangli, Ahmednagar, New
Delhi, Pallakad, Kerala, Pune region, Mohanpur, West
Bangal, Bangalore, Mizoram.

Sale of planting material

Approximately 2.5 Lakh rooted cuttings including
grafted and own rooted cuttings of table and wine
grapes were multiplied in poly bags. Through the sale of
these planting materials, the Centre earned
approximately ¥ 3.48 lakh as revenue.

Approved On-Going Institute Programmes
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1. Management of genetic resources of table, wine,
raisin, juice and rootstock grape varieties

2. Germplasm utilization and genetic enhancement
3. Application of biotechnological research in grapes

4. Development
technology

of propagation and nursery
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10.
I1.
12.

13.

14.
15.

Use of rootstocks for grape cultivation

Horticultural practices for quality and yield in table
and wine grapes

Nutrient and soil management in grapes

Water management in grapes

Grape physiology including use of bioregulators
Studies on viticulturally important microorganisms
Integrated disease management in grapes

Integrated insect and mite pest management in
grapes

Management of agrochemical residues and
environmental contaminants in grapes

Development of post-harvest technologies

Development of information and documentation
systems
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National Seminars / Symposia / Conferences

TRl ®T AW Al /st /et & srafy AT T TA
Name of the scientists MILED Period Organizer and place
Title of Seminars/Symposia/
Conferences
Dr. Indu S. Sawant 5th Indian Horticulture Congress- 6-9th November HSI, New Delhi and PAU, Ludhiana
2012 2012 at Ludhiana
Dr. Indu S. Sawant IPS National symposium on 4-6th December At IIHR, Bangalore

“Blending Conventional and Modern 2012
Plant Pathology for sustainable

Agriculture”
Dr. A. K. Sharma Swadesh Prem Jagriti Sangosthi- 28-315t May Bhubaneswar, Odisha
Dr. Jagdev Sharma 2012 and Global Conference on 2012

“Horticulture for Food, Nutrition and

a Livelihood Option”

HTYLTEATY [ & Workshops / Meetings

TR T A HTAITAT/ASeh T bR srafy TSR TS TATH
Name of the scientists Title of workshop/meeting Period Organizer and place
Dr. P. G. Adsule and ~ RFD meeting 19th December DG (ICAR) at New Delhi

Dr. J. Satisha 2012

Dr. P. G. Adsule and  Interface meeting with Spices Board, Cochin 9th January, Spices Board at Cochin

Dr. Ahammed on Traceability of agrochemical residues 2013

Shabeer T. P.

All scientists Indo French Work shop on Suitability of 7 November NRC Grapes, Pune
growing French Grape varieties and 2012

Rootstocks under Indian conditions

Dr. G. S. Karibasappa 8th Review Meeting of PPV & FRA 21-22nd May PPV & FRA, New Delhi
2012

Dr. G. S. Karibasappa 16th IMC meeting 27th August DOGR, Rajgurunagar
2012

198 |
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Participation of Scientists in Meetings, Workshops, Seminars etc.

Dr. G. S. Karibasappa

Dr. G. S. Karibasappa

Dr. G. S. Karibasappa

Dr. Anuradha
Upadhyay,

Dr. Roshni Samarth
Dr. G. S. Karibasappa

Dr. Anuradha
Upadhyay

J. Satisha

Dr. J. Satisha

Dr. A. K. Sharma

Dr. A. K. Sharma

Dr. A. K. Sharma

Dr. J. Sharma and
Dr. Roshni Samarth

Dr. Ahammed
Shabeer T. P.

Dr. Ahammed
Shabeer T. P.

HTAITTEAT/SSh hT VSR

Title of workshop/meeting

Project Appraisal Committee as member

Assessment Committee meeting for the
selection of Professor, Horticulture in the
University

PPV-FRA Task-Force Committee meeting
for Validation of DUS Guidelines

31d IMC meeting

DBT Task Force meeting

RFD meeting

Sensitization workshop for In charge - PME
Cell

Workshop on ‘Impact of private standards
on Indian Horticulture’

Meeting on ‘Implementation of Winenet in
Karnataka’.

National Workshop on “Foresight and
Future Pathways of Agricultural Research
through Youth in India”.

Completion workshop and Nodal Officers
Workshop cum Installation Training for
Consortium “Strengthening Statistical
Computing for NARS”

Meeting of the Techno Scrutiny Committee
(for the scheme setting up / up gradadtion of
food testing Iboratories)

Meeting of Experts Committee on Food
Testing Laboratories
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Aafy

Period

27-28th
September 2012

10th November
2012

22nd February
2013

16th March
2013

15t June 2012

231d November
2012

8th December
2012

22nd May 2012

14th September
2012

1-2nd March
2013

30th June 2012

315t August
2012

15t November
2012

AR TS T

Organizer and place

Department of Horticulture &
Food Processing, Government of
West Bengal, Kolkata,

UAS, Dharwad

NRC for Grapes, Pune

NIASM, Baramati

DBT, New Delhi

DDG (Hort) at ICAR, New Delhi

NDRI, Karnal.

CITA at Gokhale Institute of
Politics and Economics, Pune

Karnataka Wine Board at
Bangalore

ICAR, New Delhi

CIFE, Mumbai

DDG (Engg.) ICAR, New Delhi

KAB II, ICAR, New Delhi
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Dr. Gurbachan Singh, Chairman, ASRB, New
Delhi visited NRC Grapes on 16th April 2012 and
hold interaction meeting with the Directors and
Scientists of the Pune based ICAR Institutes.

The Director General of OIV, Mr. Federico
Castellucci visited NRC Grapes on 24th September
2012 along with Chairman of IGPB (MoFPI), and
issued letter appreciating NRCG’s work.

Two member delegation from Iran, Dr Milard
Manafi, Head, International Relations, Malayer
University and Dr Hamid Noceri, Head, Research
Institute of Grapes and Raisins visited the Centre
to discuss the collaboration in germplasm exchange
and grape drying.

Four member delegation (Mr. David Cliffe,
Director, HAL Board; Mr. David Moore, General
Manager R & D, HAL; Mr. Len Joynson, General
Manager - Corporate Affairs, HAL; Mr. Alok
Kumar, Portfolio Manager - Breeding &
Biotechnology, HAL) from Horticulture Australia
Limited, Australia visited the Centre on 25t March
2013 for interaction to learn about research
initiatives of the Institutes and to explore potential
areas of R & D collaboration amongst Indian and
Australian Industries/institutions..
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Other Activities

Vineyard

3.5 acres of vineyards were planted with
rootstocks for demonstration of different technologies
developed at the centre. Two acres was planted with
rootstock for DUS testing of 100 grape varieties.
Automated irrigation system for about 5 acre was
installed.

Laboratory

-80°C deep freezer, 50 fermentation tanks, IRGA,
water potential system, infrared thermometer, canopy
analyser, weather stations and GC/MS were procured
during the year.

Library

During the year, 8 books and 3 scientific journals
were added to the library.
New Structures

Composting pit was constructed; construction of
guest house was started and is near to completion
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Meteorological Data

¥ 3R HEAT g AaEE (o) qqAT | U STty
Year and Month Air temperature Relative humidity | ssdfietor | (%12)
©0) (frft) | Sunshine | Total
Pan duration | rainfall
TolTH Srfereham g AqH arfereRam evapora- (hr.) (mm)
Min. Max. Min. Max. tion (mm)
31'§E/Apr 2012 18.01 38.81 18.80 78.17 7.7 11.49 0.0 0
II':% / May 2012 21.99 37.64 21.87 76.74 8.0 11.95 0.0 0
S[d/ Jun 2012 23.12 32.27 44.30 85.87 2.0 11.79 20.0 11
§F‘|’I’§ /Jul 2012 22.66 29.28 59.19 93.10 3.1 11.43 4.6 5
3MEd / Aug 2012 21.49 28.86 63.10 98.16 1.9 11.74 15.2 6
Tordsr / Sep 2012 20.75 29.75 56.60 98.33 2.4 11.02 42.5 4
3Tps / Oct 2012 18.76 30.90 39.19 98.13 3.8 8.71 0.0 0
a1 / Nov 2012 14.62 30.21 30.13 90.77 3.7 10.21 0.2 1
fege / Dec 2012 12.15 30.16 32.68 94.06 3.1 9.85 02 1
SRt / Jan 2013 11.35 31.44 30.06 97.03 32 9.25 0.8 1
Gl / Feb 2013 13.84 32.56 25.46 82.07 4.5 10.33 0.0 0
T / Mar 2013 16.70 36.10 19.80 69.70 6.4 10.80 1.4 2
%l / Total - - - - - 12857  84.90 -

HId : O TeE, Tl?:i?ﬂﬂﬁ?, E‘ﬁ / Source : Weather station, NRC for Grapes, Pune
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Abbreviations

ASRB

ccC

CeRA

CIFE

CISH

CPPU

DAP
DAS-ELISA

DAT
DG
DOGR
BSKKV

DUS
ESS

EST
ETDC
EU-MRL
FAO
FAPAS

FRP
FSSAI

GC-MS/MS

GLRaV
IAA
IASRI

ITHR

IRC

IRGA

KR White
LC-MS/MS

LOQ
MoFPI
MRDBS

: Atomic Absorption Spectrophotometer

: Assam Agricultural University

: Abscissic Acid

: Acharya NG Ranga Agricultural University
: Agricultural and Processed Food Products

Export Development Authority

: Agricultural Scientists Recruitment Board

: Chlormequat Chloride

: Consortium for e-Resources in Agriculture
: Central Institute of Fisheries Education

: Central Institute of Subtropical Horticulture
: N-(2-chloro-4-pyridyl)-N'-phenyl urea

: Days after pruning

: Double Antibody Sandwich- Enzyme-

Linked ImmunoSorbent Assay

: Days After Treatment

: Director General

: Directorate of Onion and Garlic Research
: Balasaheb Sawant Konkan Krishi

Vidyapeeth

: Distinctness Uniformity and Stability

. Electrostatic Spraying System

: Express Sequenced Tag

: Electronics Test and Development Centre

: European Union- Maximum Residue Limit
: Food and Agricultural Organization

: Food Analysis Performance Assessment

Scheme

: Fiberglass Reinforced Plastic
: Food Safety and Standards Authority Act of

India

: Gas Chromatography-Tandem Mass

Spectrometry

: Grape Leaf Roll associated Virus
: Indole Acetic Acid
: Indian Agricultural Statistics Research

Institute

: Indian Institute of Horticultural Research
. Institute Research Committee

. Infra-Red Gas Analyser

: Kishmish Rozavis White

: Liquid Chromatography-Tandem Mass

Spectrometry

: Limit of Quantification
: Ministry of Food Processing Industries
: Maharashtra Rajya Draksha Bagaitdar

Sangh

NAA
NABARD

NAIP
NARS
NCL
NDDB
NDRI
NFBSRA

NHB
NIAM

NRCG
NRL
orv
PCR
PDI
PDKV
PGR
PLW
POD
PPO
PPV-FRA

PRI
QRT
RAC
RBD
RPP
RSD
SAU
SCAR
SPIFAN

TCA
TLA
TNAU
TPI
TSS
UAS
UPASI
VSP
WDG
WP
WUE

\ 4

: Naphthalene Acetic Acid
: National Bank for Agriculture and Rural

Development

: National Agricultural Innovation Project
: National Agriculture Research Service

: National Chemical Laboratory

: National Dairy Development Board

: National Dairy Research Institute

: National fund for basic and strategic

research in Agriculture

: National Horticulture Board
. National Institute of Abiotic Stress

Management

: National Research Centre for Grapes

: National Referral Laboratory

: International Organisation of Vine and Wine
: Polymerase Chain Reaction

: Per cent Disease Index

: Panjabrao Deshmukh Krishi Vidyapeeth

: Plant Growth Regulator

: Physiological Loss in Weight

: Peroxidase

: Polyphenol Oxidase

: Protection of Plant Variety - Farmer’s Rights

Authority

: Per cent Rotting Index

: Quinquennial Review Team

: Research Advisory Committee

: Randomized Block Design

: Research Project Proposal

: Relative Standard Deviation

: State Agricultural University

: Sequenced Characterized Amplified Region
: Stakeholder Panel on Infant Formula and

Adult Nutritionals

: Trichloroaceticacid

: Thought Leader Advisory

: Tamil Nadu Agricultural University
: Total Phenol Index

: Total Soluble Solids

: University of Agricultural Sciences
: United Planters' Association of South India
: Vertically Shoot Positioned

: Water Disposable Granules

. Wettable Powder

. Water Use Efficiency
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National Research Centre for Grapes

(Indian Council of Agricultural Research)
P B. No. 3, Manjri Farm P O., Solapur Road, Pune - 412 307, Maharashtra, India
Tel. : 020-26956000 ¢ Fax : 020-26956099 ¢ Email : nrcgrapes@gmail.com

aERTI’s‘E Website : http://nrcgrapes.nic.in
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