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PREFACE

IR YRA § J&d: IWTehfcaefa Serary aftferfaat
T I I AT T HE@q0 B 8 99 2018-19 %
T A 137 TR gaear & /- 3 7 e 2951
BT H{geh 2 IcqTeH BHT| 39 Y Ao  GHL HHTE T
HERTY 37 HTesh § AR 3T oe 0 deh ST &
FHRO TR fifeey @ TS WM SR fhers 3R
ST TS <ht JTferenar <Elt g | mERTy | wiTett Rt %
AT, e 3T STTHITH & SeATehi H F1¢ o HRUT IR
ST S & ¢ 3R IcTesh Teli shi Fare & 18R
HEWTY H 30-40% & %1 THAM g1 37 Jldgal
gftfeufeRi § Jev g ScITeeh! 1 ANGEH i & [T
SsTrirent bl AT 3 srTerd ST < o g fepar|

g | 48 155 fafe €1 g et Tost 3t ot
gftr, A freai 3 et fieey wfaty w woe
SIS T €T higd T T@T &1 TR ITH aTel &1
3= A TR T qTe TgE EHiftd ek §1 37 amet
¥ frues & foru fomrar 99T 2 YeTdd SoiH hTishA IE
fepan e 3

g, A st Ted ST Al et forer “wistt v i
T &R W A forn 31 Ao srafa, aum T
TR I FI0T T1 % A1 5t AR, 3= BereTrehdl
aur 3t ufdfeurfaat § aftr fawesa 7 g, 38 e i
3P forsivaTd €| 31 oTe oIS H, I8 3 IcdTeehi %
S I ST R sfeRfad ST <hl it foheui 1 s
forehed 21 Tehdt B

HAd o Y | $erEl gt % oy 110311 31
Hiferi sAT % T wepat qeramdi 3 S JeeH feha|
Hohiad I3t H YEH INeh IUCTeHdl Teh THE 2|
THeT, 3R | el 3T ST 6 Ers aum amer 3 de
T JF-3TF e el HAfie 3 A H
Terenfara s W 37 & fohan | & oo # 3R
gfg % foTu Serarg 61 AT & IR | AEHRT J&H
T &g U UgTsS ST Hrarger WY ferefér feham mam

Grape is an important fruit crop grown mainly under
tropical climatic conditions in India. It has spread on an
area of 137 thousand ha with a production of 2951
thousand MT during 2018-19. This year continuous and
prolonged rainfall till IInd week of November, led to
high incidences of downy mildew and anthracnose as
well as filage and inflorescence rot in Maharashtra and
Karnataka. In Walwa, Palus and adjoining areas of
Sangli district in Maharashtra, flooding led to
submergence of vineyards. The conservative reports
from the grape growers association showed crop losses
to the tune of 30-40% in Maharashtra. The teams of
scientists visited and guided growers for management
under these adverse situations.

The Centre has 481 germplasm accessions. The
Centre is concentrating on breeding programs with
emphasis on loose bunch and bold berries, coloured
varieties and resistance to downy mildew. High
temperature and moisture stress are major limiting
factors in grape growing areas. Rootstock breeding
program has been initiated to create variability for
combating these stresses.

The Centre has released black seedless variety
'Manjari Shyama' at institute level. The notable features
are medium duration, uniform bunch size and berry
colour with bold berries, high fruitfulness and no berry
cracking under cold conditions. In coming years, this
can be an alternative to black seedless grape varieties
among grape growers.

The rootstock 110R for Fantasy Seedless and Fercal
for Sauvignon Blanc performed better in relation to
fruitfulness. Micronutrient availability under
calcareous soil is a problem. Hence, studies were
initiated to develop biocompatible nanoclay polymer
composites and nanoparticles with reference to
retention and release of iron and zinc in grape. An
android based mobile app was developed to provide
information on suitability of climate for grape growing

¥y



ATty IeaTfed FepeTfireT ea &9 & |ihe fohel & GOR
1 ST 8, BTeTT(oh, Shich! TR SHS Coees oY %
IO 9T HIT W Tl 8| gefere, sfis areft S bt shredl
fopet 3R g@T o qliehl T 3Teheld 1 w1 IE T
TR

foata 3R A sraet 6t R SRl 3 id Ta
3R 3= <o &1 Fata & forw srawy wifera 3R &
IcTe H wATe e fea 21w e Y SR |
3w fohu S ATt STEfd i % ey |
ITATCeh! T HFTERH hidl & ST ATHIThd SRTTRIETIS
e ! P off ST 2|

78 g g 31 wft fedume Tg W WeEfea
AT 8| ST UATT ST H GER i dret Srefifepa
T IITCehI <h T&IT H TE¥H SIRI 8 | 3T 37T aTet farfera
T H S -TT& T TS A Sl GheAargash JeH
ToRar T | YW qETIAe STETRE TelE o T, e
HiST CHTATE’ A W THUATE Hell I I €, S 3
ITATGehI T TGa o 17T 7, ST SSETSE o AT § T8
o o 3Tme & g

TR ST STRCH 7 39 hg g 1 T Wl H
Tte hl 3R WTh3TIT ®l 3o fawiiel J&ga i
IUh STTEYT HIshHT bl e hid B 3 fwrica
1 3T ST S &1 2 | 3 Sl + 36 hg g fepu 71w
T <l FEAT |

H ged1 § HId1 7 foh 3T I 6 quensti wl &
T o AT 30 N o S B W e &9 8 36 g 6
Tt SRl 3T it 6t 29 o S o SR o)
<7, Pl TR, wfve, 9 i HeTiewe, WehsTd
IR . U . fg, EiSh, armar fosm, wehere @
ATeR ST e Sieare gt wfd 4 werren o | e
Jfent o7t s Y TR G, & STHe FrEihal %
IR ¥ TR Hgrdt o T FgeTRel 7 TR i o
TR Yohe a1 5| Foeal g aq S qued iR
e H9eh < ToTC BH WY UST 181 SRTSagR 99 i off
EREIECE]

T/Place: IU1/Pune
f&Aim/Date: 23 @ /March, 2020

K+l

WIHITI-TAATeh AT Tfeiagd 2019

ErET)
AR

in a region. Most of the raisins produced are mainly
from white varieties, however, black raisins are always
in demand due to enormous health benefit. Hence,
evaluation work of black seeded grape varieties and
drying methodologies is initiated.

The residue monitoring in grapes for export has
substantially contributed towards production of
residue compliant grapes for export to EU and other
countries. Every year institute guides growers with
regard to recommended agrochemicals for use in
grapes and also monitor the performance of nominated
laboratories.

This Centre always extends support to all its
clientele group. Demonstration of technologies in
growers' field is in progress to improve water use
efficiency. Bio-intensive disease management module
was successfully demonstrated in different grape
growing locations. Apart from weather forecast based
advisories, the Centre has initiated SMS service namely
'Manjari SMS' to reach the growers who are unable to
get advisories through website.

The QRT and RAC reviewed the progress made by
this Centre and submitted their recommendations to
the council. These recommendations are being taken
forward for developing suitable research programmes.
These committees appreciated the work carried out by
this Centre.

I strongly believe that progress made during this
year to solve the problems of grape industry was
mainly due to the team work of dedicated scientists
and staff of this Centre. The guidance and constant
encouragement from Dr. T. Mohapatra, Secretary,
DARE and DG, ICAR and Dr. A. K. Singh, DDG,
Horticultural Sciences, ICAR were helpful in our
progress. On behalf of all the scientists and staff, I
acknowledge the role of QRT and RAC teams for
their constant support in improvement of the research
programmes. We also thank Maharashtra Rajya
Draksh Bagaitdar Sangh for their timely support and
close interaction for solving the problems.

ﬁ%{?ﬁ‘»/Director
. 7. aWFaR/R. G. Somkuwar
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EXECUTIVE SUMMARY

IRd § 3R e 3T TEERT | Hafra qei o1
HHHH S o {10 oM 3@ S1gaam 2g Hehaiu-
TE TR ITHUH g, JO1 SHak 1997 § wemfua feran
TR T |
IcdTe WENfirehl, ey Wi yeed 37 g8 3ud
Trenfireht 3R qod e < AT &= o dgd foha 5T
TET 2 | TEATTd 31U HTIshHl o AT, s arel fo
Tiftya wfEierTeT 1 e ot sfa # 21 Sy wmEe S
3R 3T ATUCH & Fafod STgag a9 i e 2|
9 2019 SR fohT T STEYM 1 TafeuEt i A=
Ha | fen s @ e

IR RTEReT0T, FrEuut ST su=m

T §, g | feord Ut afsha SgeT T -3
T 481 wfafsai uctey 21 38 9y Aifde, qfermT 3tk
SEE | THA hl T WNg AP b1 SArer | A
wfafsat e €9 9 915 SR 91 T ¥ 426 wlafat
Wfetd H 8 37T 31Tehetd sl Ufshan 1 8|
IR T ATTATITH TR

o9 fed R § sRA fiessy vy ¥ IS %
ToRaEY 288 UH | Hehl & H T 3980 § 164 TH 1
TRt Theld JTaEAT | 8| BTefifeh, oTdR 3T 9t s,
I IAR-TGME dTefl TN o HRUT TSN hl B!
I §3TT| FeRll | 391 T P& 1-3 (21.4% o) il

AT H 7-9 (10.3-100%) < |1 =1 1 THEH gd
AT ol

TThfdh &9 & el Tesi IR dieg AR & fog
TS H, @d T 40 Th 1 Heht T1fu fohu 11T 9| weh SHeh
% ¥ § 1 IS & |1 38 99 $oT 186 shid fepu| Tim
SR o T IS |, FA 161 Th 1 Hol @d | Tifud

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

Research is being carried out under broad areas of
genetic resource management and biotechnology,
production technologies, plant health management
and postharvest technology and value addition.
Besides institutional research programs, several
externally funded projects are also in progress. The
Centre also undertakes consultancy services and
contractual researches related to its mandate. The
research achievements made during 2019 are briefly
summarized below:

Conservation, characterization and utilization
of grape

Currently, there are 481 accessions in National
Active Germplasm Site-Grapes at the Centre. Eleven
accessions collected from Nasik, Ludhiana and
Bengaluru were added this year. These accessions were
mainly wine grapes. Among these, 426 accessions
came to fruiting and are in the process of evaluation.

Genetic improvement of grape

The breeding for downy mildew resistance in
seedless grapes has resulted in 288 F1 hybrids being
established in the field with 164 F1 hybrids in fruiting
stage. However, continuous and heavy rains, led to
considerable bunch losses due to severe downy
mildew incidence. The bunch loss was much higher
in hybrids with UPOV disease rating of 7-9 (10.3 -
100%) as compared to 1-3 (upto 21.4%).

In the breeding for naturally loose bunches and
bold berries, 40 F1 hybrids were established in the
field. 186 crosses with Red Globe as a parent were
made this year. In breeding for coloured grapes, 161 F1
hybrids were established in the field. Rootstock



fopT 7T | 39 9N YAgA IS HIEHA IE TohAT T
ST 3R & TSl H THIcTh TS STH §311 Jafh
1103 geiga | 7-8 fei shi <l off |

TE Higetd 3R 1103TR ¥ 4 HeiEiamgsiaml
% ITLEA TSN 3 10 THETR (The ffderiieree
TEEUT) I TG i | 3 THTAT o TROTHETEYT 3T
3R 3TTeRH H TREdH 3TR 916 H 39 ¢ SIS & e §
LTS ST 31| S % LW g1 § IR IFeTT-
e TSR el <h Tg= i 7T ot |

TH HIEAHA & qad IR hl ol U= ITiear fore
(1 WIh3TI-T3ITh & 3R 4 fepami 6l fore) i
didiefiuwamme , 7% feeeft < T gsfisha foma |

IR TUTET, SedTEehdl SigH 3R €T o foru
IS Aehtehl T TRt TN

TAgd 3Tk TET |, 1103TR W Hertid Hert
Heotd ar [TEeht STTERT 140377 A fohan, 7 i
AT THTd AT T HACR e R [T hl T&AT
T | Argar fewrs | i st % et §, 3 gergd
&I g1 T, HTehel T IS T Aa1afi | I TS, e
T Y T, BeAGR o I ol 3R = " ufd
AdT 3rfereRam gat foRam| ST <t 1€ 37 arfurfsures ' &
BIMER SR <l ferei a1t Afe digetd, AMmTRs qda
Hiedw, fohraa dieetd, wierl e, Aokl Afgswr 3t
Hiot feperfiret o foTu S qerdd @iei o fog T a1
Tiequr I feper T B

TUGTETE wie (Yor) § STeT shi bt < ferforri o qad
TER oA TN S&IAT o foTT qeheiteni o JeTH o IUHAE
&g i wfirar Hr gfy i gmad 37 A AR 3R
ST FETIShl & TR UF Gtk & Fey | S8
I A GTeTR HASTe 3R IATH0T o1 forehrd W T I8
RIS I I TR

NI BeTs Haw & G et @ 500 dideg
3R 1000 Hdieg o YT & IRUTHEEY AtHed
Heotd # W I @13, JTER T 3R H == qen
Ffreh Hetd g3
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breeding programme was initiated. Synchronous
flowering was obtained in Dogridge and St. George
whereas there was delay by 7-8 days in 110R rootstock.

Sequence analysis of gene VvCIGR1 from
Thompson Seedless and 110R identified 10 SNPs
(single nucleotide polymorphism). These SNPs
resulted in change in amino acid sequence and
subsequently structural differences in protein from
these two genotypes. Four different regulatory elements
were identified in upstream sequences of the gene.

Total five candidate grape varieties (1 from
ICAR-NRC for Grapes and 4 farmers' variety) were
registered with PPVFRA, New Delhi under DUS
programme.

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

In the rootstock evaluation trial, Fantasy Seedless
vines grafted on 110R followed by 140Ru showed
superiority over Dogridge and own root in terms of
fruitful canes and the number of bunches. In case of
Sauvignon Blanc, vines raised on Fercal recorded
highest shoot length, no. of canes per vine, no. of
fruitful canes per vine and no. of bunches per vine
compared to other rootstocks. A new trial was
initiated to find suitable rootstocks for released and
commercially promising grape varieties i.e.
Thompson Seedless, Nanasaheb Purple Seedless,
Crimson Seedless, Manjari Naveen, Manjari Medika
and Manjari Kishmish.

Demonstration of techniques for improved WUE
confirmed usefulness of subsurface irrigation under
water deficit conditions at MRDBS plot (Pune). A
new project on developing biocompatible nanoclay
polymer composites and nanoparticles with
reference to retention and release of iron and zinc in
grape was initiated.

Application of CCC @ 500 ppm and 1000 ppm
during foundation pruning season resulted in least
shoot length, internodal distance, higher cane

diameter and more fruitfulness in Thompson
Seedless.
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HERTY & =Ffd T o foTe Tt Iupehar Ao &
TEA WHIC o1 HeATIH N MNE SSHUH N -TA0qTy
3R Terdl, TR W "eAm | fRr TN ww ugise
AT HieTget U fershfra femer e & Forereht 329 3
% fermTT BT &1 | TR ITH o foTT Soramy <l Suehd
o IR H S ST R
IR ¥ Tehichd TRETUT AehHieh ol Torehtdl 3T
med

ShICATRIh] h =[AaH ITA, AT # Fait wfaty
%1 IS H, TThfaeh SAfeh == SRl & IwT
HI ATehlcieh YA o HIEU W HTETNG Teh Siel -1
T 3R <hie Yeier ais=[t foashfa foam mam 3t g o
TR AR a9 3R < @t T | @ foa e
R S h At oAaret # fiut hogeand ik
AT BT STATT HTH! A &l TAT AT| 37 B BieA!
TN % GUF 39 Aiege I AfEe H Ui & |
HEifa fomam S @1 81 Sa-sieh 1t ZrEhieHr,
dfyera, TS, db-iiiforam, Raffaem, fargear
3R A i fawe gar 3R 9ui Iy o &9 °
e fpam T 2|

ZTShISHT TERAIZSH A 53R I HIa(-h HeHIE
T oS GA G Eafia feram T 3 9 Uk Uehe &5
foTu warte 3caTe & 5 U™ 9Tt 360 Uehel <l FTeTe H 916
yurtfera &5 o W e 4 fere feam mn o) s fifee
T TaTE UM o1 HoH 3BT I Hehloe 758l h
Y @ T S T gt fREe # 38.92 %
3T 1 oI H 18.60 7| gfei 3R =1 gHI W
usell fiess] & fREw & fou wrEm g&u @t
TOeTITEIET fercarford o W1 WA B W, 3
T I T |

IR TEEHIT 3R Jea T & o woe-gd
AR —=1E eh-1chi <l feIehTd

e T SR
gufshfeehet ga fsehiur 4 THU®S dt | Sieg I9 de 6
o1 i I T oh SrRIfeRe Teeh fem fedt | weuws det
B e e
FEA 3T |

Validation and refinement of first draft soil
suitability map for Maharashtra has been carried out
in association with ICAR-NBSS&LUP, Nagpur.
An android based mobile app has been developed
which aims to support grapes farmers with
information about suitability of climate for growing
inaregion.

Development and refinement of integrated
protection technologies in grape

A bio-intensive disease management module
based on induction of systemic resistance in vines, by
using naturally occurring biological control agents
and minimum use of single-site action fungicides,
was developed and was implemented at the Centre to
cover all vineyards for 3" consecutive year. Disease
incidences and fungicide use were significantly
reduced in all vineyards. The module is being
implemented at five fields at Nashik during this
fruiting season. Bio-agents, viz., Trichoderma,
Bacillus, Pseudomonas, Lecanicillium,
Metarhizium, Hirsutella and Beauveria have been
included as preventive soil and foliar applications.

Trichoderma asperelloides strain SR was mass
multiplied on organic substrate and total of 360
packets containing 5 gm of product sufficient for one
acre area was given in flood affected regions at Walva
for control of diseases. The best control of the
bacterial leaf spot disease was observed with
Mancozeb 75WP with a PDI of 18.60 as compared to
38.92 in untreated control. Chitosan formulations
were found more effective when used in alternation
with Ampelomyces quisqualis for control of powdery
mildew on both leaves and bunch.

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

Supercritical fluid extraction of grape seed oil
from Manjari Medika seeds showed higher levels of
bioactive components in SFE oil as compared to cold
press oil. The in vitro antioxidant activity of SFE oil

y

was also much higher than cold press oil.



TIHEE e a5 IS hl Sl § 3TEEshIT 6
Gf¥es T 6 TIU-TY THYH T, JEa SHEE 3R
AT § gur 3 fraem # T @t 31 Tt s
e o @ TR fRw U el § 3= ume 3R
ThaATRSe U, fEeifrha 3 dael o g 2|
FTRfera afeh aftfeafaai & 15% #er &t e ar-
(ST ST <1 TSk T IUTcATE) | G fohw U pehiat
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Addition of processed fine wine lees to ice cream
improved its nutraceutical properties along with
attractive colour, improved texture & structure and
delayed melting. Yoghurt prepared by addition of
processed fine wine lees contained higher nutritive and
antioxidant properties, improved rheological and
sensory properties. Cookies prepared by replacing 15%
maida with pomace (byproduct of wine making
process) under optimized baking conditions had more
nutritive, functional, rheological and sensory
properties. Pomace content and baking conditions were
also standardized for producing breads also. These
breads were suitable for toasting and slice purpose also.

The wine samples collected from local wineries
near Pune and market could be considered as safe
from the health risk point of view in terms of heavy
metals, pesticides, allergens and mycotoxins. The
major fatty acids present in different grape seed oil
collected from market were oleic acid methyl ester,
linoleic acid methyl ester (omega 6).

Food safety in grapes and its processed products

The pre-harvest intervals (PHI) of tebuconazole,
meptyldinocap, spinotoram, pyriofenone, buprimate,
azadirectin and azoxystrobin + tebuconazole were
60, 50, 30, 45, 30, 30 and 45 days, respectively with
respect to corresponding EU-MRLs in grape.

The protocol to develop a method for estimation
of aflatoxins in animal feed matrix was optimized by
extracting with methanolic extraction. This was
followed by immunoaffinity column cleanup and
direct analysis by ultra-high performance liquid
chromatography with fluorescence detection
(UHPLC-FLD) instrument. This method did not
require any derivatization as compared to earlier
commonly reported methods.

A non-target screening method has been
developed and validated for 200 plus LC-amenable
multiclass pesticides in tobacco matrix using
UHPLC- Q-Exactive HRMS instrument involving
Orbitrap technology.
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U T o foTw 2eer SR & fafa & fore sresy
TRt =ieT 58 dTet oft oy < <1 @R 61 ekt
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IR 37 17t § weftorar advegor femem 3R 3ok e
FRTOT AT

A

Fiepy foreT, afem se # 7R i e i
fea foret < Wt o foru ufiem =1 a7 ffaw oy R)
UTqE Heetd, therH Head, Aot Afgent, wiert T
3R TSt v <6 fohe AwetaTgdes Tt 6t 18 3R
=TT faehE wfd W R |

TAEU AT SUHUT hRIshH

=% H ST I ITCH BT o qad STt oo
A h B IR TN H FIEGISH ATSATZHTES 3T
TG TS i o STTIANT T THH TG A B!
TR o 1Y [oS1 35d YT 0 TR TF FE1 7T
T YW T V& T foharm | =g § v yars feaw
NS foharm T, STgl wXuH % g SAqEfid Sy
fshanat w1 are femam T oMl %@ 70 fepaml wfea
TSy Sl fawm & sAfyesrfat 3 ot v o=
FETET faWTT 31 SR IcaTEeh! & THTEA SAfRAT &
Tehe1eh] 3T M STYUR % A 7q J&T IR T[ural
gfg’, W wfkegor shrefsh STt feoha ma o)

T[OTERAT Y UT ATH T SeaTE
T TSl 3T IcUTeehi, TR TRt 3 Srgee™
I ol YoAgd 3R qgd Rl 6l e 37495 Ha-

faaf@ &1 7E) 98 Quur gEEh <w % fafm s #@
ferafea < s oft)

e g

IcATCehR! GRT (e SHEITST o1 UM i o g
3 o eI G %3 & G T TT) g 7 TohEm

Residue Monitoring Plan for export of table grapes
to EU is being implemented this year also. A list of 61
pesticides (Annexure 5), with label claim with CIB &
RC was recommended. List of agrochemicals (+ their
metabolites and isomers of toxicological significance)
to be monitored for different export markets were
prepared for table grapes. National Referral
Laboratory conducted proficiency testing for grapes
and okra for the nominated laboratories and monitored
their performance.

Others

This is the third year of the project for cultivation
of commercial seedless varieties of grapes in Bankura
District, West Bengal. The varieties Thompson
Seedless, Fantasy Seedless, Manjari Medika, Manjari
Naveen and Manjari Shyama were successfully
established and framework development is in
progress.

NEH and TSP program

Under NEH and TSP programme, field
demonstration on hydrogen cyanamide and stage wise
nutrient application schedule on Bangalore Blue vines
in six vineyards at Champhai led to uniform and early
bud sprout as well as bunch emergence and even sized
and bold berries. A field day was organised at
Champhai in grower's plot where institute's
recommended cultural practices were followed. A
total of 70 farmers and Officials of the State
Horticulture Department participated. One training
programme on 'Grape Quality Enhancement' was also
organized for upgradation of the technological and
knowledge base of resource persons from Department
of Horticulture and grape growers.

Production of quality planting material

This year a total of 37495 rooted cuttings of
rootstocks and scion varieties were distributed to
grape growers, government agencies and research
institutes. This planting material was distributed in
different states in the country.

Transfer of technology

Several field visits were taken up by the scientists
of the Centre to address the problems of the growers.
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The Centre participated in Kisan mela. Information on
various aspects of grape cultivation including
postharvest technology was made available to the
stakeholders of grape industry through various means
of dissemination such as organizing training
programs, field visit, participating in grape growers'
seminars, web advisory (32), radio talks, one-to-one
interactions and also displaying information on the
Institute's website under farmer's corner. Manjari
SMS service was initiated this year in September,
2019 and presently it has 359 users.

Thirty farmers from Madhya Pradesh visited to
know about viticulture and technologies developed at
the Centre. A total of 1553 students' from different
states visited the Centre on educational tour.
Demonstration of technology on water use efficiency
and production of zero pesticide residue grapes was
held in farmer's field at different locations. A total of
289 soil health cards were distributed to the farmers.

Human resource development

One scientist was deputed to participate in 133"
Annual Meeting of AOAC International organized in
USA during 6-12" September 2019.

Five scientists, one technical and two
administrative staff were deputed to different training
programmes for updating skill in their field of
specialization.

Revenue generation

Revenue of Rs. 41.11 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce.

TN
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INTRODUCTION

O % 989 99 B WhSHI-UEE 3R
FTHH hg I o9 % I e 1 guenait & fem
7d oM 3@ EYm % U stevaess qeieht
forivsrar 3R SNy 3w ww few &1 16
JeTfent 1 BIA AW IR IATe 3R AT A |
ST R 1 481 TTITET 3 W1 Teh HIog S Seh <hl TATHHT
H1 T | g 1 e 3N AM0Ih & IR T
IfETeRT foram T 3T S9ET T Teh heddT dIR
ToRe T | SFEST T TIE FATUTSTe SEHIE i
forw = wiipen fepei ® g o forw &g areita @ravn 7q)
3Hiehet fehu MU E |

BT AU Wy Tiafafes 3 @ gt fgu &, 7
Hisd Afew1, IhT W 1 3R U &% |y, "
Higatw 3t q@r Jat & = & Hi™ 3 wiert
AT, seieh =91 3T ATHEA gy & 9 T Hid,
S 39 911 39 3239 & forq S 61 8 2| famifaa
fopet g et Afsst, wret v, Ao fewfie
1 TP &R W fomt=r 2q Sgede vhe fean s
|1 8| 9TAe diectd | S firetes] afatiashar o
T IS Teh 31 HEeaqUl hTdshH & 3T ST fireree
yfeiaess U 1 ggaE & fau srfvges qrht
TgaE 1 e 21 91 Afvr 3 wvrfass w9 8@
Tt Y1 Ui SR 1 fasfad & & forg oft yomm
FTd & FohA1 T 2| 38 1A A A o TS BT B
& fer a3

qsTshY Crefiehtur, e forem 3R mfor dreffertor
Jreeernsti W sfu3 yfafkan & oiferem favewor @
I IraE fomy St < gg=E S M) 39 SiAr A
JATUeh T <hl TE= 3T 3TehT HTeht BRI T o
3TN FeRaT SITWT | STRTAT, STRATN TG IEhed
o0 ¥ 3% @Eu dE UidfhAie SiH 3R
Atk S 6t Tg= i g S aTe Tfaieft fera

In twenty-two years of its establishment, the
ICAR-National Research Centre for Grapes has
acquired the technical expertise and state of art
equipment to undertake mission oriented research to
resolve the problems faced by the grape growers. The
team of 16 scientists is involved in research on all
aspects of viticulture and enology. A grape gene bank
in field with 481 collections from India and few from
abroad has been established. The germplasm was
characterized based on phenotypic and molecular
characters and catalogues were prepared. The
germplasm was also evaluated for many desirable
traits for direct commercial use or for improvement
of existing cultivars.

Breeding activities on a small scale have given
two hybrids namely Manjari Medika, a cross between
Flame Seedless and Pusa Navrang with excellent
juice colour and qualities and Manjari Shyama, a
cross between Black Champa and Thompson
Seedless for table purpose. Multilocation evaluation
of released varieties viz. Manjari Medika, Manjari
Shyama, Manjari Kishmish is taken up for their
release at national level. Another breeding program is
to introgress downy mildew resistance in Thompson
Seedless and molecular markers are developed for
identifying downy mildew resistant progenies.
Breeding to develop naturally loose bunches with
bold berries and coloured grapes are also in progress.
This year, rootstock breeding programme has also
been initiated.

Transcriptome analysis of GA, response at rachis
elongation, cluster thinning and berry elongation has
identified stage specific gene. The identification of
molecular markers in these genes and their
subsequent use in marker assisted breeding is
envisaged. RNA sequence based transcriptome
analysis has identified several salt stress responsive
genes and transcription factors which will be useful
as candidate genes for developing stress tolerant

5y



o fershrar o fotu sreamsft S i v vt gift | Tt
3nTfehesrer HaIfera etequn o fore Sfifies & 37X ekt
1 T it o foTT Ueh 3 T8 i T3

TS IR % TIU qergai o el e |
aren T feh g witRaEt # it sue @ wy g
3 Ut O rfues wifezm i AmEr g W Aifgan
TR I Uehd | 31Emed 7| 3 uicfeufaat § s1fess
T e 3T9as &dT o HRT 110371 31 30 2|
STEETR qTsl I 154 SR e & o gerga
Tga i S @ R 11031 R 11039 gerddi =i
el Tfert o foTu ITh TmI T | W -1 S8 &
It Iwrekfese uftfeufat & fofu 3w ams
ferent <1 g <t | ATaEH Higetd 37T e difedt
H A i ghg EE & FTEAR TN R FA H
STkl iz 1 7Tg | 38 SRl grr qivor 3R S
T H HIhT Sr=rd 3T 0T 37 STl T &79ar § R
&1 Tehell 2| ThEl o wa § qiwor shi st o qon
g 3R 3T FHIUM o 0 fTawe: @1 ST
o HITE T ICUTCH hi 3T-Ieh THEATAT 1 THIUH &l b1 |
TENTY o A a9 Tl &1 § el 3TN AT 9@ shi
TehiTent o1 Ttequr fotam o 21 3% yehr e frrent &
T § UTHE Hgad, i -T-T0S 371 I0E Higed
1 IS AT, TUTE L e 3% H GUR g3

faftr s afdeafort & T wifa o6t |wem & T
e % fofe 9iew qaiqee 3R @ gfg stewen W
YT dTfehes ATeet fashfia e § dgrar fief,
fSreeh TRTHETET BRI % % fehe ¥ & 9gd
T JSeH &1 ThT | 9 SN fireht & fohemi < s | yeut
T fopam1 <A1 Hiem AT T 3menia I yeed W fqa
QT 3TN IE hg I TheIdT <hl HeT=a1 § & Th &| S
ITHYH § FeAstal gRT T T hl GHTGAIST o Hohd
it €1 vk Ty wgam e o T e wwmaeedt
ST 3R grgehien! quehi i 8= i T8 3R 3 T
& e fepu Sma | 39 Sa-fgment 3 U Sneeht §
HREHTI Tfierehar 3R wfor o Arsfisfiermers srafire
TeEH 6l gHaT fq@Ts | SR | hieToeh % TSl i
% B H fu, SR @9’ 6 s@emon w1 fawtaa
fepan T 3 foparmi o &t § weffa foram |
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varieties. A new initiative was taken up to identify
the genomic regions and markers for bunch
architecture related traits.

Long term evaluation of rootstocks for table
grapes has shown that Dogridge is suitable for
drought conditions but is unable to restrict uptake of
sodium where soil and irrigation water have high
sodium content. 110R was found to be more suitable
for Thompson Seedless due to its higher Na exclusion
capabilities. Identification of rootstocks for
commercial table and wine varieties is in progress.
110R and 1103P were identified as suitable
rootstocks for Cabernet Sauvignon. In the Indo-
French project, suitable wine varieties for tropical
conditions have been identified. The vine growth
stage wise nutrient and water requirements for
Thompson Seedless and Cabernet Sauvignon grapes
were worked out. Identification of nutrient deficiency
symptoms in farmer's field and appropriate nutrient
applications has overcome many problems in
cultivation. Demonstration on techniques to improve
water use efficiency are taken up in rain deficit areas
of Maharashtra. Similarly, many trials on
bioregulators generated appropriate schedules for
Thompson Seedless and Sharad Seedless for
enhanced productivity, quality and shelf life.

Understanding the disease progression under
varying weather conditions has helped to develop
logical models for disease management based on
location specific forecasted weather and vine growth
stages. This reduced fungicide applications. This
technology was demonstrated on farmers' field and
is one of the success stories of this Centre. Ongoing
research has shown the possibility of disease
management using microorganisms. Efficient
Bacillus and Trichoderma isolates with potential for
multiple disease control have been identified and is
being taken forward for large scale field trials. They
had also shown potential for management of
fungicide resistance in pathogens and reduction in
pesticide residues. To minimise pesticide residues in
grapes, 'zero residue' concept was developed and
demonstrated in farmers' field.
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Afiehle g o TEYH % U sgos hiemeh
yurrett ferenfia <ht 1 S femam s H 3ufea e
T & fore 3fd fieamht % e @ wewmar ot fafie
gufea St wre 38 fis dician & fasg
TITTRY SHRISAITTE 3R 774 Hifeqei, 1 wrgst
mize & faeg RyRg T 3 WA W & fou
golieersfen gfew il vg=m H T B

Jafyre frdt @S (TREEdl) %1 ' %e
HRTEE, 39 shg hl THAdT hl a3l § § Th 2
TfUST, T Ao, R TR g0 2003-04 § 39
LI H w1fUd TS YN SR (TIAREA) &
SN 3TN ITRTA b1 I8 Torgel oY 7| 39 HEAM
foeprieer fepu areiferd hiememhi 6t Tt 3h oot &
gral o AR 37 fafy= farta ST o fore shremreTent
1 Fmrft o fore wamT <t g=ht ot srerae femarm T o
ot H EHT G oot feham wn or Rrmd srfuesiw
JTAINT I heleT FS IR doh HTHT TG =T 7|
TASNUA 4 31 Sy qmft & foro off T fafy sk
foryoswor Tieentet Tenfua feu)

& e H GUR i o [0T8 3 31 Ja@ St B
TR, U SR S Sht T UE U 3R STTesh
anrfie o1 gRIgun, fohT TTu)| wieont & SPard aTgd s
& foTu BT HHT % WY Teh fehved el S T 2|
FhIHTHT o 3Teh ST S TASS! o1FT T JFIT, 3 HTH
siftres <l &l sIgM % fog i el 1 wlie anfe,
EabpiueEikie

g & AT < & fafie wmt d vaw < A
afspa @ & 3 ferari, Tog iy forvm 3 srfererd 3k
7 fequmsl & @Y F=B HEY SANW W@
gftumaEy, fRami 3t 3R 3T A THeneT 6
e FHEl R T | Heg el | g1 e Y o
TEd, | A fhaHi Sl gor @re e faaf@ fohg
ST & | T 3 HEH qaiae 3 we gig = %
FUR 9T U, hie, o) HAR fG=mE & geed & fag
ot wemar orett (Sieeew) foaesfad i 21 Swawm
T SFTHRIHRIT E T 2| 30 a9 fepami & forg arert
T BT I TS E |

A multi-target insecticide strategy for
management of insect pest complex was developed
for selection of insecticides based on insect pest
complex present in the vineyard. Various potential
biological agents such as Anagyrus dactylopii and
Scymnus coccivora against pink mealybug, Stethorus
rani against red spider mite and Heterorhabditis
indica against stem borer were identified.

One of the success stories has been successful
implementation of the residue monitoring plan (RMP).
This was the 17th year of the RMP, initiated by
APEDA, Ministry of Commerce, Government of
India in 2003-04 in collaboration through the National
Referral Laboratory (NRL) setup under this institute.
The list of recommended pesticides as per their label
claims and the list of chemicals for monitoring
pesticides for different export markets were updated.
Overall quality improvement was recorded with most
of the residue detections being restricted to a few
insecticides only. NRL also established sampling and
analysis protocols for other agriculture commodities.

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

The scientists actively visit vineyards in all parts of
India and have developed excellent personal contacts
with the farmers, the state agriculture department
officers and other stake holders. This has resulted in in-
depth understanding of the problems being faced by
the farmers and the industry and has resolved many of
the problems. As part of soil health management, every
year soil health cards are distributed to farmers. The
institute has developed DSS for managing disease,
pest, nutrition and irrigation based upon weather
forecast and crop growth stages. The DSS has been
commercialised. Manjari SMS services to the farmers

have also been initiated.
3 |



g b ITHH hrRlishH, WA H ST 32T HY &l
% 3ot o U SHTC AT 8| RIS, TRTH H
TEf 3R 31 feqemeh! & ITH SRR T fions sehrs §
o fomst < &g SgEY™ MefiRarst 6 ggaE 6
STl 21 3T AU FEAMT 3R forvafaameri < @
T  fafch 3 a9 SEUM 3TThe $hg H
T Heg fieft| shg TMSHITR (®el) & T8d SR W HM
U Il TITEHIT Shgl o SATEE™ To=a | ot smfter
B IdUH B yq@ & SY STEifes FEe 3 gun,
IcaTed SEnfiehl, 9Tey W@ TRE 3R S SWid
Tenfiehl & i@ IHEYH Ba1 Bl WA HEAT
STTHYT HRIHH 3T Th Tl HRIshY o STTET, AT
TRl ferauiTyd aREsHTe & 37arta SgHYT™ foham S @
21 g # wmeff Fard 3R ey ¥ wafR@ ey
EY™ uRESETe off ot STt & aur gfter of yem
fepen STt B

ferewm

o A IR IcUTEH 3TN IeuTeehal W HREHITR 3T
TR STHEH |

* 3R % AUk 3T Had IcuTe o foTC Frenfirehl s
TART 3T e fmon|

o WY YT 3R HeAl H hIATNHI o @AY & foTu
T THT TR

AT R A &

1. I 1 EXegun, Feaor 7R 3w

2. I T AT IR

3. TR H TUTERI, IcATEshdl g IR TTRE & fag
ICATEH TAhriTehi <hT forehTdl 3T SMeH

4. AT H Tehihd TETUT dehiTehi o1 frehTd ST IeH

5. IR JEERT 3R Yo TaeH o foTu qers-qd 1R -
Y31 deh1eh] hT forehTd

6. 3T TR 36h TEEhd 1G] H WTe Gl

7. &, IcTeA 3R SR 6 UrE S 3R Icargehdl
I TATC T o T fequment & I 3T vl §
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The research programs are formulated after
assessing the needs of grape industry in India. The
recommendation of QRT, RAC and inputs from other
grape industry stake-holders are deliberated by PME
cell for identifying the research priority areas.
Collaboration with other research institutes and
Universities has helped in generating additional
supporting research data. The Centre is also involved
in research coordination of AICRP Centres working on
Grapes under AICRP (Fruits). Presently research is
conducted under broad areas of genetic resources and
improvement, production technology, plant health
management and pre and postharvest technology.
Besides seven institutional research programmes,
seven externally funded projects are in progress. The
Centre also undertakes consultancy and mandate
related contractual research project and provides
training also.

Mandate

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

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

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

Thrust areas of research

1. Conservation, characterization and utilization of
grape

2. Genetic improvement of grape

3. Development and refinement of production

technologies for enhancing quality, productivity
and sustainability in grape

4. Development and refinement of integrated
protection technologies in grape

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

6. Foodsafety in grapes and its processed products

7. Improving knowledge and skill of stakeholders
for increasing area, production and quality of
grapes and sustaining its productivity
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forfa fee=ot Financial Statement
(T @@ /% in lakhs)
. 9. it I3 == aifom ogem | Ta o™
S1. No. Heads R.E. 2019-20| Expenditure Final Revenue
(up to 31.12.2019) Grant Generated
1. TYTIHET IR/ Estt. Charges 600.00 481.19 600.00
3. | 3MAT/OTA. 0.00 0.00 0.00
4. I W1/ T.A. 19.35 9.94 19.35
5. 39T/ Equipment 9.00 2.55 9.00
6. | 3mA/IT 2.00 0.66 2.00
6. J&iehietd/Library books 0.28 0.00 0.28
5. 3= 991/ Other charges 447 .65 378.67 447.65
6. o i/ Works 42.72 42.72 42.72
7. %=’ /Furniture 1.00 0.24 1.00
8. U3 /Pension 104.20 83.55 104.20
Pt/ Total 1226.20 999.52 226.20 41.11
HTtHeh fRI Staff Position
. 9. e ugl <ht G Number of posts
SI. No. Post wiidd Sanctioned | R Filled | =6 Vacant
1. 313’8%11'—{ 31 ge¥4/Research and Management 1 1 0
Personnel
2. 3§feR/Scientific 17 14 3
3. dehieh!/ Technical 8 8 0
4, M / Administrative 13 8 5
5. Ha™/Supportive 7 7 0
%1/ Total 46 38 8

N
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RESEARCH ACHIEVEMENTS

1. 3R <hT TRETUT, TR ST SU=A
I. CONSERVATION, CHARACTERIZATION AND UTILIZATION OF GRAPE

3:]113 agaﬁmwaqqaaq Management of grape genetic resources
angaqqaa:[wg Collection of grape germplasm

af % o, fafter Gt & Fo 11 R & . Gigpe g;rrlnlplasm was strepgthe;led with. the
- . . . 5 collection o grape accessions from various
: qur{g:[ o %ﬁf. Wm ; ; Fll'll's’;l'?f % | sources during the year. The details of the accessions

are givenintable 1.

TTfoTRt 1. o ok SN Teh=Ia 2hi T8 SR farfeat <t gt

Table 1. List of grape accessions collected during the year

A T Tehfara <t e ufafeat & am gfafs den A
SI. No. Name of accessions collected No. of collections Source
1. e ST (T 412), S Hep 2 e Fe1 fomae, sefe
(FAH 327) Grover Zampa vineyards,
Cabernet Sauvignon (clone 412), Bengaluru
Cabernet Franc (clone 327)
2. e, =9T ot 2 EEICICOEREREIERICRR
Portan, Chasan B NIERIE
Punjab Agricultural
University, Ludhiana
3. Qi =t (T 880), Bf = 7 qreret, TR
(I 982), A =AT (]9 220), Sanghavi, Nashik
fm At (FI 76), SFE s (FAH 95),
ot st (3T 665), Hidg
Chenin Blanc (clone 880), Chenin Blanc
(clone 982), Chenin Blanc (clone 220),
Chenin Blanc (clone 76), Chenin Blanc
(clone 95), Pinot Noir (clone 665),
Mourvedre
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IR TGS 1 STt

A H, TEIH b FgeT 138 1 et 481 Ufafs=n g
Trert T T 51 @ 81 99 % SR, 9 ° 426
et H T o U HUT e g3 ST 3eh! T §
Tfor e =ont o et fregor feran ) e @t weron
T |refeh AR <@ TAT| hergr I (HiE=29.05%)
3TN = T/ (Het=25.33%) | 3= fwan 1ones
(Hieft) st T T, Stefes wfor e (Hefi=1.36%) 3R
wAfeg & fou srafe (dFdft=1.5%) & fr=1 fo=an omes
T |

IR g Trg h1 At aferifererar veitres w=r

a9 2018-19 % SH, FoT 442 Tge Tfarfs=i s
TR fieey, TRel fieey 3R wsw % foru wam
feufai o sterera Topam T 9o 39 U s Ufae
sfefeat qearht w8, e gftentor gyt affeufet
T ST o femam S|

I1. 3R H YR IR

II. GENETIC IMPROVEMENT OF GRAPE
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Evaluation of grape germplasm

At present, a collection of 481 accessions is
established and maintained. Among these, 426
accessions bloomed and acquired berry setting
during the year, which were evaluated for traits from
flowering to berry setting stage. Significant variations
were observed in the traits evaluated. High values of
coefficient of variation (CV) were recorded for
fruitful canes (CV%=29.05) and number of bunches
per vine (CV%=25.33), while low CV was recorded
for days taken to berry setting (CV%=1.36) and days
taken to anthesis (CV%=1.50).

Field screening of grape germplasm against
diseases

During the year 2018-19, total 442 germplasm
accessions were evaluated for downy mildew,
powdery mildew and anthracnose under field
conditions and several resistant accessions were
identified, which will be confirmed through
screening under challenged conditions.

Breeding for downy mildew resistance in
seedless grape variety

Total 288 F1 hybrids derived from crossing of
Carolina Blackrose (CBR) X Thompson Seedless (TS)
(137) and Seyve Villard (SV) x Thompson Seedless
(151) are established in the field. Among these, 164 F1
hybrids (CBR x TS- 68; SV x TS - 96) attained fruiting
stage. Due to heavy rains during the flowering period,
severe incidence of downy mildew was observed,
which resulted in considerably higher bunch loss. The
losses were much higher in hybrids with UPOV
disease rating of 7-9 as compared to 1-3 (Table 2).
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Table 2. Bunch losses in F1 hybrids due to downy mildew incidence

Tur =5 JHEM gfafs v
Rating (1-9) Bunch loss (%) No. of accessions
HUTATT AR X ATHET TSAT TRl
Carolina Blackrose x Thompson Seedless hybrids
1 0-11.1 18
3 0-20.8 13
5 14.3-57.1 12
7 42.3-100.0 21
9 50-100 4
T farere x Ufuda Hiega T
Seyve Villard X Thompson Seedless hybrids
1 0.0-7.1 4
3 0.0-21.4 20
5 10.3-50.0 11
7 35.7-87.5 34
9 42.9-100 27

31113 ] Sl'l?ﬁliﬁ wu @ fere ‘ﬂ?z? RS AT Breeding for naturally loose bunches and bold

G SEE]

EAUEIRE R
TEE 2019 % SR HeT 186 shid fop 7T e g
Teite A1 Uk 2 (efersht 3) | shia fehw T gouess 3reft

berries in grapes
Crossing program

A total of 186 crosses with Red Globe as female
parent were made during November, 2019 (Table 3).
The crossed inflorescence are still under berry

ek AT ferehT STeen 6 7| development stage.
TAfeTeRT 3. SHITEAT ShIHIShA i foreruT
Table 3. Details of crossing programme
A T ek T Shie feRT T geushAT ht
S. No. Parental combinations (? x &) No. of inflorescence crossed
1 T 9 x UHEA Hset® Red Globe x Thompson Seedless 141
2 T ™ x i digetd Red Globe x Flame Seedless 45
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Development of F1 hy brids

Total 40 F1 hybrids (20 F1s from cross of Red
Globe x Flame Seedless and 20 F1s from Red Globe x
Thompson Seedless) developed from crosses made
during the year 2018-19 were established in the field.

Standardization of protocol for in-vitro progeny
development for Red Globe

Open pollinated berries of Red Globe were
collected at different intervals (50, 60 and 70 days
from anthesis). Embryos were excised under the
sterile conditions and 100 embryos were inoculated
on each media combination. Total twelve media
combinations were used for the experiment, which
includes three medium i.e. Emershad and Ramming
(ER), Nitsch and Nitsch (NN) and Murashige and
Skoog (MS) supplemented with plant growth
regulators viz. benzyl adenine (BA), indole butyric
acid (IBA), gibberellic acid (GA,) and amino acids.
Among the treatments used, only ER and MS
medium showed comparatively good embryo
regeneration capacity from the seeds isolated from
berries at 60 and 70 days after anthesis.

ER medium supplemented with 1.5 mM IBA, 0.7
mM BA, 0.7mM GA, and 2.0 mM glutamine showed
28% embryo regeneration frequency (Fig.1),

1. Eadsa W—ﬁg‘r ien foremma & it =mon

Fig. 1. Various stages of in-vitro plant development from Red Globe seeds
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whereas, MS media supplemented with 1.5 mM IBA,
0.7 mM BA, 1.0 mM GA, and 2.0 mM glutamine
showed 32% regeneration frequency. Standardisation
of acclimatization conditions is in progress. This
work was taken up in collaboration with ICAR-
DOGR, Rajgurunagar.

Geneticimprovement of coloured grapes

Due to heavy rains during flowering period and
inflorescence loss due to severe downy mildew
incidence in parent genotypes (Red Globe, Red
Muscat and Christmas Rose), only two crosses could
be madeviz., Red Globe x Crimson Seedless (58
inflorescences) and Red Muscat x Crimson Seedless
(11 inflorescences).

Total 161 hybrid seedlings were raised from the
crosses made during 2018-19. At present, hybrids for
crosses Red GlobexFantasy Seedless (133),
Christmas Rose x Fantasy Seedless (19), Red Muscat
x Fantasy Seedless (4) and Red Muscat x Crimson
Seedless (5) are established in the field.

Rootstock Breeding

New initiative was undertaken this year to create
variability in existing rootstocks. The efforts were
made to induce flowering in three rootstocks viz.,
Dogridge, St. George and 110R. The study of floral
biology of these rootstocks revealed that Dogridge is
hermaphrodite in nature but it had reflexed stamens
and behaved like female; whereas St. George and
110R lacked stigma portion and hence both behaved
as male parent. Regular pruning helped in flower
induction in rootstocks trained on the Y trellises.

Synchronous flowering was obtained in Dogridge
and St. George and 44 inflorescence were crossed
(Dogridge x St. George). 110R showed delayed
flowering by 7-8 days compared to other rootstocks.
This information will be used to schedule
pruning/training so as to obtain synchronous
flowering in next season.
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Helerenos gene

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

Gene VvCIGRI1 from Thompson Seedless (TS)
and salt tolerant rootstock 110R cloned in binary
vector was sequenced and analysed in detail. The
gene is 2378 base pairs in size and has single exon of
1751 bp coding for 583 amino acids. Phylogenetic
analysis of sequence of this gene with chitin
inducible gibberellin responsive proteins from other
crops grouped this gene with other dicotyledonous
plants. Alignment of sequence of 110R and TS with
reference gene identified ten SNPs; 8 only in 110R
and 2 were common with TS. This variation resulted
in change in 5 amino acids in 110R and one in TS.
Amino acid changes resulted in structural difference
among reference gene, 110R and Thomson Seedless
(Fig. 2). Four different regulatory elements were
detected in upstream and downstream sequences.
Protein—protein interaction analysis revealed
interaction of this gene with 10 different proteins
mainly involved in transcription regulation viz.
BLH8 (BEL1-like homeodomain 8), Zinc finger
protein 4, Homeodomain transcription factor
(KNAT7), S-locus lectin protein kinase,
Phytochrome, Auxin transport protein (BIG), LRR
receptor-like kinase 2, Clavata-like kinase and two
uncharacterised proteins.

TTIH Thompson Seedless

o 2. 7T, 11031TR 3R ATHEA Higaw 6 STHIHG WeH 6t 38 @

Fig. 2. 3D structure of predicted protein of reference, 110R and Thompson Seedless gene
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QTL mapping of bunch architecture related
traits in Grapes (Vitis vinifera L.) under
Indian conditions

This project was initiated during the year with the
financial assistance from Science and engineering
research board (SERB). The objectives of the project
are (i) to develop a high density linkage map for
Thompson Seedless and Carolina Blackrose, (ii) to
identify QTL regions for bunch architecture related
traits in grape, and (ii1) to identify and validate
closely linked markers for important bunch traits like
bunch size, berry size and weight.

Segregating population of Carolina Blackrose x
Thompson Seedless will be used for SNP marker
based linkage analysis and QTL mapping. DNA was
extracted from 105 progenies for SNP identification
using genotyping by sequencing. DNA was also
extracted and purified from 125 grape genotypes
randomly selected from germplasm. These DNA
samples are used for genotyping by sequencing using
illumine platform. Observation on bunch architecture
related traits is in progress.

Creating gene and ploidy variations for
desired traits in grape using physical and
chemical agents

At present, 769 vines (Thompson Seedless - 449
and Red Globe-260) are maintained in mutation
block as per standard package of practices. Among
these, 25 are control vines. The details are presented
intable 4.

111 3T ¥ T[UTET, SeaTgehdl S 3R TR % fott Seurer aer-itent okt farermar 3 sitem

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

3R (fafew vadi.) gt & HgH T8 2q
TN IehTcA Thl HTHERISRITT

PR qor wp () wem T 6 dud 6
Tigam | qftd foma e o o gt i Aedt weft Hidn
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Standardization of protocol for micro
propagation in grape (Vitis sp.,) rootstocks

Nodal bud cuttings of Dogridge were inoculated
on Murashige and Skoog (MS) medium
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Table 4. The details of vines in mutation block

S. No. Variety Treatment No. of vines
1 Ui Heed T 17
Thompson Seedless Control
2 AT Heor| e ferfertor feparm gt 330
Thompson Seedless Gamma irradiated
3 T Heor| s fHEEeRe
Thompson Seedless Ethyl Methylsulfonate 102
4 offTe Heerm Hifcalem (T ST ])
Thompson Seedless Colchicine (to be imposed) 60
e/ Total 509
5 ECRCIE] [EREL
Red Globe Control 8
6 g e et fefertor feam gam
Red Globe Gamma irradiated 252
et/ Total 260

o1 TUTYA TohaT T | 39 3299 & 7T Wbt sheft BT w1
ST TohaT T | AU qiey i 3.5 fdiun sfiudt &
1Y e i T 3Aferehad Ieetferar ol ¢ 3 =ad
AL Tferar sfiudt <ht Hard A S (0.5 difien) T 18 718
oft| o1g wian & fo sfiudi o 3.5 fdiey a6 se@ &
ITLATar H gig Bt & TATehd  38h ST JaLaiiraral §
et gt | 3. 5 dfidion sfudt diere W STt 3T e
TEE W 3Tk 5 fedl & AU W 35 feAt a9
sifyferfer fpu e (fam 3)1

et § qitd TeE W S g3 JUiid 9l H 31
Uy Sifes sedt i fafie arganstt @ g o
JoeEepa fean e | sftedft wigan <1 gt # gfig & Iashifean
T Sl TS T8 W 31fershan Iashiferdr (64.1%) 315
THUH {1 o |1 2 Hdien st o qieh T gsl i T3

supplemented with different concs. of 6 BAP. Single
bud cuttings were used for this purpose. Maximum
survival was recorded when MS medium was
supplemented with 3.5 ppm BAP and minimum
survival was found in lowest dose (0.5 ppm) of BAP.
It shows increasing concentration. of BAP upto 3.5
ppm resulted in more survival but beyond that
survival reduced. Data on survival and shoot length in
3.5 ppm BAP were collected at five days interval and
observed up to 35 days (Fig. 3).

The survived inoculated material on MS
supplemented with BAP were subcultured on half MS
supplemented with various concentration of BAP.
Increased BAP concentration. resulted in increased
survival rate with maximum survival (64.1%)
recorded in half MS supplemented with 2 ppm BAP.

) 4
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Fig. 3. Cumulative effect on survival and shoot length of nodal explants
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Evaluation of rootstocks for growth, yield and
fruit composition of table and wine grapes

Fantasy Seedless

Fantasy Seedless grapevines grafted on 140Ru,
Dogridge, 110R along with own rooted vines were
evaluated for vegetative growth and fruitfulness
parameters. The per cent fruitful canes and the
number of bunches were significantly higher in vines
raised on rootstocks than on own rooted vines (Fig.
4). Amongst the rootstocks, 140Ru and 110R

mmm Fruitful canes (%) =#=No. of bunches/vine

80 40

70 1 - 35
. 60 1 - 30 2
&S =
- 50 - 25
(0] [0}
S 40 A - 20 G
(&) c
S 30 L 15 3
= 5
= 20 4 - 10 g

10

0

140Ru Dogridge 110R Own root
Rootstocks

o 4. TroTeTER o AU TR AT W Al 1 ST

Fig. 4. Effect of rootstocks on per cent fruitful canes and number of bunches per vine
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exhibited significantly higher fruitful canes and
bunch number than Dogridge rootstock. In respect of
shoot length, total number of canes and days taken to
flowering and berry setting, no significant differences
were observedamong the rootstocks. This showed
the superiority of 110R followed by 140Ru over
Dogridge and own root in the observed parameters.

Red Globe

This was sixth year of the trial. The pruned biomass
and number of bunches per vine were significantly
higher in vines raised on rootstocks as compared to
own rooted vines (Fig. 5). Among the rootstocks,
significantly higher pruned biomass was recorded in
Dogridge followed by 110R whereas least was
recorded in 140Ru. Further, significantly higher
number of bunches per vine were recorded in vines on
110R and least were in vines on 140Ru (Fig. 5). In
respect of fruitful canes, total number of canes and days
taken to flowering and berry setting, no significant
differences were observed among the rootstocks.

350 mmm No. of bunches/vine  =#=Pruned biomass 35

300 A - 30
©) 250 - - 25 2
® =
@ 200 A - 20 3
e =
S 450 | L 15 <
o) >
o Qo
2 100 - L 10 ©
n:’“_) o
50 L5 <

0 - - 0

Dogridge 110R 140Ru  Salt Creek Own root
Rootstocks

o= 5. Terg e aen Ui S HenTes T W el o THE

Fig. 5. Effect of rootstocks on pruned biomass and number of bunches per vine
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Sauvignon Blanc

Vegetative and fruitfulness parameters of
Sauvignon Blanc vines affected by rootstocks are
presented in Table 5. Significant differences were
recorded in all the parameters except days to flowering
and berry setting, which were non-significant. Among
the rootstocks, highest shoot length, canes per vine,
fruitful canes per vine and bunches per vine were
recorded in vines raised on Fercal whereas it was least
in case of vines raised on SO4.

TATfeTeRT 5. TSI AT oh AT ATIGST SR HegTTIshdl U etdl ot SHTE

Table 5. Effect of rootstocks on vegetative parameters and fruitfulness of Sauvignon Blanc grapevines

e I[¢ ST (TH) TeAaTE SR T /el TeTTES W& /Tl

Rootstock Shoot length (cm) No. of Fruitful canes/vine| No. of Bunches/vine
ST 74.1 16.8 35.0
Dogridge
qTee shish 65.0 15.6 32.3
Salt Creek
Hhel 79.7 17.9 40.3
Fercal

140375 65.4 16.1 30.4
140Ru
TEA4 59.1 13.7 27.4
S04

11034t 56.2 14.3 29.8
1103P

11031 70.0 17.0 31.7
110R
THSTH 2.1 0.6 0.8
SEm
et C.D. 6.5 2.0 2.4

(5%)
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Evaluation of rootstocks for released and
commercially promising grape varieties

The project was initiated with the objective to find
out suitable rootstocks for released and commercially
promising grape varieties i.e. Thompson Seedless,
Nanasaheb Purple Seedless, Crimson Seedless,
Manjari Naveen, Manjari Medika and Manjari
Kishmish. During foundation pruning, non-significant
difference were observed among the rootstocks for
growth parameters of studied varieties. Fruit pruning
was done during mid-October. Excess and continuous
rains till first week of November that coincided with
bunch emergence and pre-bloom stage, led to
conversion of bunches into fillage. In addition, heavy
inoculum of downy mildew also affected the vines
adversely. Hence, the recording of observations on fruit
pruning could not provide any conclusive information.

To demonstrate techniques to improve water
use efficiency in grower's field

This project was initiated in November, 2014 to
demonstrate the effectiveness of the techniques
developed at ICAR-NRC Grapes for improving water
use efficiency in Thompson Seedless vines. This is a
collaborative project between ICAR-NRC Grapes
and Maharashtra Rajya Draksh Bagayatdaar Sangh
(MRDBS). The project objectives are as follows:

1. Demonstration of the techniques developed at
ICAR-NRCG to improve water use efficiency in
Thompson Seedless vines.

2. To study the effect of partial root zone drying
technique and mid row irrigation (buried
subsurface drip irrigation) along with surface
drip irrigation on yield and quality of grapes.

After successful demonstration of the project
result in Jath, Palsi and Walwa in Sangli district
followed by Sawargaon in Nasik, trial was laid out in
MRDBS plotin Pune.

The experiment was laid out in MRDBS plot in
Thompson Seedless vines raised on Dogridge
rootstock with six treatments and four replication from

) 4
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fruit pruning season of 2017-18 (Table 6). The plot
was pruned on 30" April, 2019 (foundation pruning
season) and 12" Nov., 2019 (fruit pruning season).

The leaf water potential differed significantly
among the treatments. Higher values were recorded
in T4 and TS5 treatment, where PRD treatments with
75% of the recommended irrigation schedule was
applied (Fig. 6). The subsurface treatment (T2) had
least leaf water potential compared to other
treatments during foundation pruning season. The
leaf proline content were again significantly higher in
T4 and TS treatments across the entire sampling
period indicating moisture stress to the vines (Fig.7).
Similar, trend was followed by phenol content in
leaves. Both the treatments with PRD at 75% of the
recommended irrigation levels showed higher leaf
water potential, leaf proline and phenol content,
thereby indicating that the vines were under stress.

TATTCTERT 6. TEIRT ST foraun
Table 6. Detail of the experiment
1elie Treatment | fraRuT Detail
A1 Tl IR Hag <ueh = (quen arsfieRtor 9UT BEe gig 3Tawe & SMER W)
Recommended surface drip irrigation (based upon pan evaporation and crop
growth stage)
a2 T2 3! Ied &l ATS o d1Y 1 W 75% W IuFqa! =T
Subsurface irrigation at 75 % of the T1 with buried double subsurface irrigation line
A3 T3 TR et & IR (1 T 100%)10 Tt o 3auar W
Partial rootzone drying (100% of T1) at 10 days Interval
A4 T4 TR et & IR (A1 BT 75% )15 Tl & 3Taua |
Partial rootzone drying (75% of T1) at 15 days Interval
A5 TS TR W&t & IR (A1 T 75%) 6 Tt o 3Taue W
Partial rootzone drying (75% of T1) at 6 days Interval
&6 T6 TR W&t & IR (1 T 100%)15 Tt & 3iaua W

Partial rootzone drying (100% of T1) at 15 days Interval
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Development of biocompatible nanoclay-
polymer composites and nanoparticles with
reference to retention and release of iron and
zinc in grape (Vitis vinifera L.)

The calcareous nature of grape growing soils
often leads to iron and zinc deficiency due to high pH.
Hence, there is a wide scope to develop a novel
formulation with aim to increase micronutrient use
efficiency. Thus, this project was started with an
objective to synthesize and characterize
biocompatible nanoclay-polymer composites and
nanoparticles of iron and zinc

Clay-polymer composites were synthesized
using acrylic acid and acrylamide as monomers,
ammonia as neutralizer of acrylic acid, bentonite
clay, N,N’ methylene bis-acryamide as cross linker
and ammonium persulphate as free radical initiator.
For preparing biocompatible clay-polymer
composites, instead of acrylamide starch, guargum
and chitosan were used. The prepared products were
subsequently loaded with zinc and iron sulphate.

Revisiting of Chlormequat chloride for
influence on fruitfulness and residue study in
Thompson Seedless Grapes

Chlormequat chloride (CCC) is a highly stable
gibberellin biosynthesis inhibitor that inhibits the
vegetative growth in plants and improves its
fruitfulness. Since CCC is a stable compound its
degradation is a problem, therefore a study was
initiated to observe its impact on fruitfulness in
Thompson Seedless vines and its degradation. The
experiments were laid out at two different locations
viz. at Pandharpur and at ICAR-NRCG, Pune.
Treatment details are given in Table 7.
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dferent 7. TR (didium) STsraT ot fereron
Table 7. Details on application of CCC (ppm)
TR Stages '{121?@1 Treatments
A1 TL |[&2T2 | A3T3| A4 T4 | &S TS | Q6 T6 | &7 T7
3. NN BT o =18
a. after foundation pruning
3-5 ol FEAT leaf stage 500 500 00 00 00 00 00
5-7 9l 37eERr leaf stage 1000 1000 1000 1000 00 00 00
TeehT Subcane 00 00 00 00 500 500 00
. TeAd BeTE & 918
b. after fruit pruning
3-5 9uf 31aEAT leaf stage 250 00 250 00 00 250 00
31)‘1%‘{3{ A) Pandharpur

TR o SN A [ TS, el SATH IR e hl
AT <l TRl JuTied foham, STafer 3ty 3TaR (arferet
8) T I M Tl fohw | Afukaw e weTs
(82.20 eft) Tz (7)) § <l 7% oft sreifer A1 =gFam
I AETE (68.00 THft) % = urn AT deHe A4 °
JTferehay Y 37T gt fohan T o Safeh =Eaw A1 °
gt feparm T o) Fetie &5 1 3177 dedel i g | Hidt
o IcTied Sl STafeh A7 H Yael o ¢@ U] A1 T
FAfhdH Hererdr (80.50%) Tt hl TS, 38 S1C 16
(79.80%) &1 Sfeh A3 T =9 HergridT ITE TS| A3
TR TR SEat I | SR BeTs % gRH 500 3T
1000 didfiun et & @1 dede d1 & giomeEsy
S Y HA Y2 TS, IE FAR, I H AW 3N
3T wergrar off |

) T3H3Teh, YUl

Hiefiet & ST A I H FGE W HT =AW
refeh seaTd fopu, Safer ST ST o stEndes fy=rar
oft (arfetspr 9)1 Fretic &7 (fomm wiefieft srgw=m &) o
TR I TS (82.40 T off S f d1 (76.00

Application of CCC significantly affected shoot
length, cane diameter and fruitfulness while non-
significant differences were recorded in internodal
distance (Table 8). Maximum shoot length (82.20
cm) was observed in control (T7) while T1 was found
with minimum shoot length (68.00 cm). Treatment
T4 recorded maximum internodal distance while
minimum was recorded in T1. Treatment T35
produced thicker canes in comparison to other
treatments while thin canes were observed in T7.
Maximum fruitfulness (80.50%) was recorded in T1
followed by T6 (79.80%) while minimum
fruitfulness was found in T3. Control (T7) was found
superior over T3. The treatment T1 with 500 and
1000 ppm CCC during foundation pruning resulted in
least shoot length, internodal distance, higher cane
diameter and more fruitfulness.

B) NRCG, Pune

Application of CCC led to significant changes in
shoot length and cane diameter while internodal
distance was non-significant (Table 9). TreatmentT7
(No CCC application) resulted in maximum shoot
length (82.40 cm) whereas minimum was recorded in

) 4
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Table 8. Effect of CCC applications on vine growth parameters and fruitfulness at Pandharpur

Treatments Shoot length Internodal distance| Cane diameter Fruitfulness
(cm) (cm) (cm) (%)
31 Tl 68.00 4.70 0.76 80.50
32 T2 74.80 5.96 0.68 78.82
313 T3 77.00 5.34 0.76 68.89
314 T4 69.00 6.44 0.70 78.15
A5 TS 76.00 5.84 0.80 76.20
316 T6 79.80 5.74 0.72 79.80
37 T7 82.20 5.96 0.58 75.80
THSWH SEm 0.85 0.11 0.04 1.30
el CD 5% 2.49 NS 0.12 3.79

ATTCTRT 9. WTRITTT-TAATeh W THIHT SFTTIART T SAThATT HIIGUST T T/
Table 9. Effect of CCC on morphological parameters at ICAR-NRCG

Treatments Shoot length Internodal distance Cane diameter
(cm) (cm) (cm)
31 Tl 76.00 4.02 0.64
32 T2 82.20 4.26 0.78
33 T3 81.80 4.36 0.58
314 T4 80.60 4.06 0.66
AR 77.80 4.04 0.60
36 T6 82.00 4.56 0.60
a7 T7 82.40 4.64 0.58
THEw SEm 1.59 0.35 0.04
i€l CD 5% 4.63 NS 0.12
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T1 (76.00 cm). Maximum cane diameter of 0.64 cm
was found in T1 while it was minimum in T3 and T7.
Though non-significant, minimum internodal
distance was observed in T1 while maximum was in
T7. Application of 500 and 1000ppm CCC during
foundation pruning resulted in reduced shoot length,
internodal distance and higher cane diameter over no
CCC application.

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

During the period of report, validation and
refinement of first draft of soil suitability map for
Maharashtra has been carried out in association with
National Bureau of Soil Survey and Land Use
Planning, Nagpur. Soil sample analysis data from
219 locations of Dindori and Niphad from Nasik
district, Indapur and Junnar from Pune and Palus,
Tasgaon, Kavthemahakal and Walwa of Sangli
district of Maharashtra was used for validation of
this map. The data indicating soil pH, calcareousness
and salinity parameter were considered for
validation. Data was processed with respect to grape
cultivation in terms of suitability class as most
suitable, moderately suitable, less suitable and not
suitable. The data were screened based on these
suitability classes. Point data layer from the spatial
data of the selected sample was generated using the
ArcGIS software and checked for the correctness of
spatial data. Soil suitability layer was validated
using the point data layer against soil suitability
layer (Fig.8,9,10, 11).

An android based mobile app has been
developed which aims to support farmers with
information about suitability of climate for grape
growing in aregion (Fig. 12). The app contains maps
showing climatic suitability in different regions of
India. It also has separate maps indicating climatic
suitability for different periods in a year. This
information will help in possible expansion of grape

cultivation in new regions.
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Rapid propagation of grape rootstock (1103P)
through semi hardwood cuttings

Semi hardwood cuttings of 1103P rootstock
were taken in 1" week of July from 1-year old field
grown plants. Two node cuttings from middle part of
the immature shoot were taken. Perlite: Sand:
Cocopeat (1:1:1 v/v) moistened with nutrient
medium was used as potting medium. IBA treated
nodal cuttings were planted in this potting mix. The
trays were kept under 80% humidity and 25 C
temperature. Emergence of new leaves started within
aperiod of one week. Highest root number (13.2) was
observed in T3 (1000 ppm IBA controlled growth
conditions as compared to 5.3 in control (0 ppm IBA,
ambient growth conditions). However, maximum
root length (6.6 cm) was observed in T2 (500 ppm
IBA) followed by treatment T3 (5.4cm), whereas,
lowest root length was observed in control. All the
observations were taken after a period of one month.
Establishment of semi-hard wood cuttings was best
in T3 (60%) as compared to 12.5% in control.

B: Semi hardwood cutting growing in
open conditions

A: Rooting of semi hardwood cutting under controlled condition

o= 13. 1103 Herea st yae
Fig. 13. Propagation of 1103P rootstocks
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ICAR-AMAAS Sub-Project on
“Development of microbial formulations for
biological control of grape diseases”

A bio-intensive disease management module
based on induction of systemic resistance in vines, by
using naturally occurring biological control agents
and minimum use of single-site action fungicides, was
developed for production of residue compliant quality
grapes. The module was implemented at ICAR-
NRCG to cover all vineyards for 3" consecutive
season. Trichoderma asperelloides strain SR and
Trichoderma afrohurzianum NAIMCC-F-01938 were
multiplied in liquid media at this Centre. Total of 375L
product of T. asperelloides was prepared for soil
drench at weekly intervals and 16L of Trichoderma
afrohurzianum for need based foliar applications.
Disease incidences and fungicide use were
significantly reduced in all vineyards. During
vegetative growth phase falling in monsoon season,
there was negligible incidence of downy mildew in
vineyard.

A trial on comparative efficacy of Trichoderma
asperelloides strain SR, Trichoderma afrohurzianum
NAIMCC-F-01938 and B. licheniformis TL -171 for
control of powdery mildew is being conducted in the
field for second consecutive season. Soil and foliar
applications of these microbes are alternated with
non-toxic fungicide, sulphur. Standard sulphur
treatment is used as check. The applications were
started on 26" Dec. 2019 at weekly intervals.
Currently the PDI is restricted to 1.35, 1.25 and 1.05
respectively. The integration of all these treatments
showed lower PDI of 0.95%.

Technology demonstration

T. asperelloides strain SR was mass multiplied on
organic substrate. A wettable powder formulation
containing 1x10° spores/g was developed and
formulation was supplied to flood affected Walva
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region. Total 360 packets of the product containing 5
gm each sufficient for one acre area were supplied to
the farmers.

Comparative analysis of different control
measures of powdery mildew of grapes

An experimental trial was initiated for
comparative assessment of chemical fungicides,
Chitosan formulations, commercial formulations of
bio-control agents and pure culture of bio-control
agents viz. T. afrohurzianum NAIMCC-F-01938,
B.licheniformis TL -171 and Ampelomyces
quisqualis multiplied at ICAR- NRC for Grapes,
Pune against powdery mildew of grapes. Currently,
in all the treatments PDI of powdery mildew is lower
than untreated control.

Studies on bacterial leaf spot (Xanthomonas
campestris pv. viticola) and its integrated
management in grapes

Xanthomonas campestris pv viticola (Xcv)
causing bacterial spot of grapes has been
characterized and its identification as the causal agent
of the disease has been ascertained. The plasmid
borne characters of the bacteria has been studied in
detail and it was revealed that colony morphology
and pigmentation, pathogenicity and antibiotic
resistance are plasmid borne traits.

A field experiment comprising of eleven
treatments was conducted at Pandharpur to understand
the efficacy of different chemicals and Bacillus subtilis
(DR 39) in the control of the disease. Three consecutive
sprays of each treatment at seven days interval were
applied and the terminal disease index (PDI) was
observed ten days after the third spray. All the
formulations of copper gave a moderate control of the
disease with the PDI ranging from 27.82 -29.92 (Table
10). Potassium salt of phosphoric acid and Bacillus
subtilis were slightly better than untreated control but
they did not have a good curative effect on the disease.
However, when copper oxychloride is ready-mixed
with an antibiotic kasugamycin, the control was more
effective than copper formulations with PDI of 25.27.
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Table 10. Effect of Agrochemicals and Bacillus subtilis on bacterial leaf spot disease in grapes

fietie =i (/<) Uttt W i digiang
Treatment Dose (g/L) Terminal PDI on leaves
HIR HAhe 6%TaH! 2.50 24.94
Copper sulphate 6% SC (29.92)
HI IFRAFANEE 50% St 2.50 22.74
Copper oxychloride 50% WP (28.47)
P FELIFTEE 53.8% SoISISH 1.50 23.50
Copper hydroxide 53.8% WDG (29.00)
IR FFGFETEE 61.4% Sl 2.00 21.81
Copper hydroxide 61.4% WG (27.82)
IR Hiee 316 BITRINGD THS 4.00 28.63
Potassium salt of phosphoric acid (32.32)
B 0.036 15.81
Streptocycline (23.42)
HITHEFRA 5%+ IR FFRAFANTE 45-50% Ssodt 0.75 18.25
Kasugamycin 5% + Copper oxychloride 45%-50WP (25.27)
Henloig 75% Seqdl 2.00 10.19
Mancozeb 75% WP (18.60)
EICIRISH 0.33 14.06
Bromopol (22.02)
g gaietord 2.00 27.13
Bacillus subtilis (31.37)
Jd=TRA - 39.50
Untreated control (38.92)
Sl CD (P = 0.05) 1.97

18.60 <@ T (fa3 14), w@fes ggeht gorm §  The best control of the disease was observed with
CﬂTIﬂTﬁ_d e (Fam 15) § digiems 38.92 oMl @ Mancozeb 75WP exhibiting a PDI of 18.60 (Fig. 14) as
S STVTE S TaTe e i sierarer 3 o 4 o compared to PDI of 38.92 in untreated control (Fig.
DO i @ P 15). Two others Streptocycline and Bromopol also

gave a good control but they were at par.
%
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o 14, HeRiNTE 75% =509 Ui o1 9WE
Fig. 14. Effect of Mancozeb 75% WP

IR H A o 0T 8 U waehaTei TEqor 6
AT -THTIRTAT

2018-19 % Hheld HIEW & T, & i feufot o
HAHAR I A= HHbl & oI G&Eaon 6
e - &TaaT bt wrerur fepa 1| ferfir= Tt o forw Teuor
1 el AT arferehr 11 H gefieg 2

HAT-TA NI

IR ¥ uselt fieey & foeg falvm wrgeem
Ty :

qH HIEEEH GEUU HFEEH Fode (@ 2
fireft/<ft, s snfermaesrss (@ 2 ficft/<f 3
HIFEHM (@) 4 Tt /<, I THTEERINET ST Tehai 3T
1 TTfUTeh = fekem <hi aferrt qer wfor | ureedt fiess
TshUT % FEETe femarT TRIT| hTSEIam TETUN T ATher
Thd el qUT IR facasfora 5 faett /<t %
1Y FeATETH | feRaT 72T | SIS &IV o e Tohel
YA 3R A ST TTmTe faeahiord o o
I & JAEdd § 7 Tt & aua w fed My
Uiy faeeriord (@) 5 fieht /< & fossm 3R
TG TR0 Sl ek o &9 H &I TohaT 77| |7
o § HferaTa TohHT T ¥t 3TTehet fehar |

HIFEH TEIUN 4 =G R it gerr |
gfel W IRel fietes] w1 uwiEt ®9 & U feam
BAl(eh, ST TeaTeiad § UHTHrafag fencehford o
YA R T @ HEer e gWTE 9 U gt
Tl N Ahfcdsh 3u=ri 4, Tufi & g™ T&qor
Teh S8 IR U (qrfetsht 12) 1

o 15. sguanfia famo
Fig. 15. Untreated Control

Bio-efficacy of new fungicide/botanicals
formulations in control of diseases of grapes

During the fruiting season of 2018-19,
bioefficacy of different formulations of fungicides
and biocontrol agents were tested in field conditions.
Effective doses of the formulations for different
diseases are listed in Table 11.

Bio-intensive disease management

Efficacy of different Chitosan formulations
against powdery mildew of grapes

Efficacy of three chitosan formulations,
Chitosan fulvate @ 2ml/L, Chitosan oligosaccharide
@ 2ml/L and Chitosan @ 4ml/L were evaluated
against powdery mildew infection on grape leaves
and berries. Chitosan formulations were evaluated
both as solo treatments and in alternation with
Ampelomyces quisqualis @ 5Sml/L. Five solo
applications and three applications of chitosan
formulations alternating with two applications of
Ampelomyces quisqualis were given at 7 days
interval. Treatment with sprays of Ampelomyces
quisqualis @ 5ml/L and untreated control were used
as check. The percent loss in weight of berries was
also assessed.

Chitosan formulations effectively inhibited
powdery mildew on leaves when compared to
untreated control. However, the formulations were
found more effective when used in alternation with
Ampelomyces quisqualis. In both solo and alternating
treatments, all three chitosan formulations were at par

(Table 12).
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Table 11. List of different field evaluated fungicide formulations and biocontrol agents.
FHARATIH T SN W AT
Fungicides ot foredt /<t Disease
Optimum dose
g or ml/L
RIS 25.2% + UTSFARISH 12.8% St 1.5 REd fieey den TS
Boscalid 25.2% + Pyraclostrobin 12.8% WG Powdery mildew and Anthracnose
TSRS 4% + HIEUSIH 16% THE 1.0 EIESUEEE R RIRUSERIE |
Hexaconazole 4% + Carbendazim 16% SC Powdery mildew and Anthracnose
EIEE] 1.5 used fieeg.
Fungo Raze Powdery mildew
Henlol 40% SIS 7% 0™ 1.5 el fieey
Mancozeb 40% +Azoxystrobin 7% OS Powdery mildew
AueTgaferhy 35.7% $Et 0.342 TR sy
Meptyldinocap 35.7 % EC Powdery mildew
FETEATRTS §8.4% B ATFAFAREE 40.6 SSH 1.25, 1.5 | S fiesy
Iprovalicarb 8.4 % Copper Oxychloride 40.6 % WG Downy Mildew
FATRITIISIEE 30 U1/ + FeAlfUehlciss 0.625 st fieey
200 U1/l THEH Downy Mildew
Fluoxapiprolin 30 g/L + Fluopicolide 200 g/L SC
FATRETISICA TEEt 20 T7/<A 1.5, 3.0 Rl fiesy,
Fluoxapiprolin SC 20 g/L Downy Mildew
TIEATE 5.3% + Heblold 69.7% Seogul 1.5,2.0 | st fiesy
Cyazomid 5.3 % + Mancozeb 69.7 % WP Downy Mildew
Hehlod 62.5 % + FANATAA 12.5% SogH 1.75 T fieey aen we
Mancozeb 62.5% + Chlorothalonil 12.5% WG Downy Mildew and Anthracnose
TUPRSLSI 4.4% + HhlE 65.6% Ssggisit 2.25,2.5 | e ficsy qen TN
Picarbutrazox 4.4 % + Mancozeb 65.6% WDG Downy Mildew and Anthracnose
FHIERTSTEA T8 (STesioe) 40% Ssodt 2.0, 2.5 TS
Iminoctadine Tris (albesilate) 40% WP Anthracnose
HIAFAA-TH 3.9% + Hehloe 64% Socail 2.5 TR
Metalaxyl-M 3.9% + Mancozeb 64% WG Anthracnose
31 &1 3 Tea Tree Oil 10.0 TS Anthracnose
IR 25.0% + SEHIAS 35.0% Seoalt 0.4 TS
Azoxystrobin 25.0% + Boscalid 35.0% WG Anthracnose

‘32



g ICAR-NRCG ANNUAL REPORT 2019

aforeRt 12. SRR i ufEt # urssd fieey o faeg fafvm wigeam awuut S aureaesTiar

Table 12. Efficacy of chitosan formulations against powdery mildew of grapes on leaves

@ZﬁZTreatment digiems PDI

15-01-19 22-01-19 29-01-19 05-02-19 | 12-02-19
HFEH Pt 10.10 11.00 11.20 11.30 11.40
Chitosan fulvate (18.39)d (19.35)d (19.53)b (19.62)b | (19.71)b
HIZIEN INATHRZS 8.70 8.80 9.00 9.10 9.30
Chitosan oligosaccharide (17.15)cd (17.26)d (17.46)b (17.56)b (17.76)b
HIEEH 6.70 10.30 10.35 10.50 10.60
Chitosan (14.94)bc | (18.58)d (18.61)b (18.76)b | (18.86)b
TAAHEEE fereeicord 5.45 5.65 5.80 5.90 6.15
Ampelomyces quisqualis (13.40)ab (13.66)c (13.86)a (14.00)a (14.32)a
HIFIIN Fode / 5.30 5.50 5.75 5.85 6.05
UAieTaTIag fereeford (13.28)ab | (13.54)c (13.85)a (13.97)a | (14.22)a
Chitosan fulvate/
Ampelomyces quisqualis
w3 Afermasgs/ 4.75 5.00 5.40 5.55 5.75
TATIaTIE ferceford (13.55)ab | (12.84)c (13.37)a (13.56)a | (13.82)a
Chitosan oligosaccharid/
Ampelomyces quisqualis
HIEEH | THeTarREE 3.90 4.05 4.35 4.60 4.80
fercebloTd (11.90)a (11.49)c (11.93)a (12.28)a | (12.55)a
Chitosan/Ampelomyces
quisqualis
CCEEIGRERER 14.60 16.35 16.70 16.90 17.15
Untreated Control (22.34)e (23.62)a (23.90)c (24.08)c (24.28)c
HE C.D.(5%) 2.62 3.24 3.24 3.05 2.96

%hIBeh U 3TTehg HIVT FUTGHT AH & Figures in parenthesis are angular transformed values
*% gOH e AT 3Tk @Y ®9 A fi=1 7€ 819 & Figures with the same letter are not significantly different
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Table 13. Efficacy of chitosan formulations against powdery mildew of grapes on bunches
. digiang PDI
&ewe Treatment ks

15-01-19 22-01-19 29-01-19 05-02-19 12-02-19
HIEIIH Forde 8.75 10.50 16.00 17.50 19.50
Chitosan fulvate (17.13)bc (18.82)a (23.48)b (24.62)c (26.12)
HIEEN A ATHRUZS 9.75 12.50 15.50 16.50 18.50
Chitosan oligosaccharide (18.17)c (20.52)ab | (23.10)b (23.83)bc | (25.36)bc
HIEEE 6.75 15.50 13.50 14.00 16.00
Chitosan (15.01)ab (22.99)b (21.44)ab | (21.74)abc | (23.39)abc
Tiearafey fecaarford 6.50 8.50 10.00 11.00 13.00
Ampelomyces quisqualis (14.74)a (16.93)a (18.39)a (19.17)ab | (20.99)ab
HIFEH Hetae/ 8.00 10.00 12.00 12.50 13.50
TfieTarEfEa fereebford (16.38)abc | (18.21)a (20.10)ab | (20.56)abe | (21.39)ab
Chitosan fulvate/
Ampelomyces quisqualis
S AfermEHUss/ 7.50 9.00 9.50 10.00 11.00
TfieTarEfEd fereebiord (15.87)ab (17.43)a (17.89)a | (18.35)a | (19.28)a
Chitosan oligosaccharid/
Ampelomyces quisqualis
aslsélam/a'dia?maﬁqa 7.00 8.50 10.00 10.50 12.00
ferwenford (14.76)a (16.67)a (18.05)a | (18.71)a | (20.14)a
Chitosan/
Ampelomyces quisqualis
&8 Fru=Tid e 12.50 24.50 25.00 25.50 27.50
T8 Untreated Control (20.60)d (29.66)c (29.96)c (30.31)d (31.60)d
W C.D.(5%) 2.29 4.16 4.29 4.66 4.49

% hIBH U 3T(ehe HIVT EUTANA A & Figures in parenthesis are angular transformed values
5% FHM ¥/ AT 3Tehe ARSS &9 ¥ e & Bd & Figures with the same letter are not significantly different
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Tfor W oft 35 e o1 ey sAfiferfad feman mm,
QTR IS STTTTIIHSE 6l TeHT H HISSIH FIeHe
T &3S A o1, TorTept STTER0T HTEE™ Fetae A o)
UficTmrrfa feastora (5 focft/<f) & fogsa & @
JeATE €9 8 HIZSIM o YA H HH H HH SR
AT 3R o oo | wft femms & (arferenr 14)1 ao@ ¥
A T HH IS TR IS STTTERIES
R WeRia & g off 3R Ik W W T
ferwerfora (5 Toreft /<ft) o a1 Teamad= femam T o)

AN UTAA T TUTET STt SRR o SeTe 2 Sa-
TEA T 3R e TaeA AT

1Y YT qT TUTET JTel 3T o ITE b 1oy
Th SG-TT& T 3TN e Jeio Higefet e hleTmehi
T =ITAH ITAFT, AT H JOMeATa Tfaie =l STfrsiiua
T 2, TTehiieh €9 F UIT M STt Sifereh FRIF0T shafehi
1 ITANT T TTicleh G oh FLETUT T ST forshféra
Topa TR | TSIET T 2019-20 Wetd HEH o SR A11Teh
T 5 SR &1 W AR foRa | Sg-hHeh S ZrgehisHr,
SfeTd, WEmAE, bHihler, HeRTghrm, fatgee
3R @R gaT § Fareh 3R 9ol STIyEnt o &9 °
e fopm ) e S feaw 3R
IR TR 2| 9 Wit hl qo FohuT foramai
o 1 <hl 51 & 2
IR H AT BEeh Sl T

yattfen <ht fafererdr s gar o & oo st wered
3iR ifees fel § 3R % & H T B¢ % gRT §T
THIH <l | ¢Ee & fotu waderor fepan | 3 &
fegst 2019 % SR, AfEeh & H 3R § AUSIeE
WEh 1 THAY G o ToTT I h |1 FFTH 1 Fegor
ToRar TR | ST R S AR H 15-43 Werd Sani a1 s6h
T Tshia Its TE| fedew 2019 % SH, WiE B S 5
wTgHTal for areran, |l § SRR o 4 ST A Hear o
T 98 Rfd, 2 989 ¥ e 999 9 S SHE 6
HIOT oF B R IR 9 H wie B S % e
TshHuT 1 off (Fomr 16, 17) 3R 3T SR B a0 H 2.1-
3.43 wiow warstt § fifem @aw femd fou
(ferr 18)1

On berries, similar pattern was noted, but the
PDI was lower in chitosan treatment than Chitosan
oligosaccharide, followed by Chitosan fulvate
(Table 13). The applications of chitosan alternated
with sprays of Ampelomyces quisqualis (Sml/L)
showed least disease as well percent loss in weight
of grapes (Table 14). The minimum percent loss in
weight was exhibited by Chitosan and Chitosan
oligosaccharide and their sprays alternated with
Ampelomyces quisqualis (Sml/L).

Bio-intensive disease and pest management
module for production of residue compliant
quality grapes

A bio-intensive disease and pest management
module based on minimum use of pesticides,
induction of systemic resistance in vines, use of
naturally occurring biological control agents and
conservation of natural enemies was developed for
production of residue compliant quality grapes.
The module is being implemented at five out-
station fields at Nashik during grape fruiting season
2019-20. Bio-agents, viz., Trichoderma, Bacillus,
Pseudomonas, Lecanicillium, Metarhizium,
Hirsutella and Beauveria have been included as
preventive soil and foliar applications. Pesticide
applications are minimal and need based. This
module is being compared with farmer’s practice.

Management of Stem borerin grapes

Surveys were conducted to find out the species
diversity and extent of damage of stem borers in
vineyards at Sangli and Nasik districts. During
April to December 2019, seven vineyards were
surveyed for observing infestation of lepidopteran
stem borer in grapes in Nasik region. In these
vineyards, 15-43 per cent vines were found infested
with the stem borer. During December 2019, four
vineyards were surveyed for shot hole borer
infestation at Walwa, Sangli. It was case of
secondary infestation of shot hole borers in
vineyard which were under stress condition due to
more than 2 months waterlogging (Fig. 16-17) and
2.1-3.43 per cent vines in these vineyards showed

wilting symptoms (Fig.18).
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Table 14. Effect of chitosan formulations on percent weight loss in grape bunches
. o | ufdera g/ Percent loss in weight
&ee Treatment

2" day 3" day 4" day 5" day
HIFEH Forde 1.50 3.59 5.64 7.50
Chitosan fulvate (7.00)ab (10.90)cd (13.72)d (15.87)e
PHISIAH ITTATHRZS 1.73 3.21 5.28 6.59
Chitosan oligosaccharide (7.56)cd (10.32)bc (13.27)cd (14.86)abcd
HISIAH 1.33 2.98 13.50 14.00
Chitosan (6.61)a (9.93)b (12.54)abc (14.61)ab
UAieTaTIfaE fertebford 1.76 3.66 5.65 7.34
Ampelomyces quisqualis (7.61)d (11.01)d (13.73)d (15.79)de
HIFEH Forae / 1.84 3.46 5.19 6.88
TfiTmTIfeE farcahiora (7.78)d (10.69)cd (13.15)bed (15.19)bede
Chitosan fulvate/
Ampelomyces quisqualis
HIFIHH TSRS/ 1.32 2.89 4.63 6.32
TfteTmrEtaT fercebiorg (6.56)a (9.76)b (12.40)ab (14.54)ab
Chitosan oligosaccharid/
Ampelomyces quisqualis
HIEIEN /| TATIarREa 1.50 2.54 4.18 5.83
fepwanford (7.01)abc (9.14)a (11.77)a (13.94)a
T7 Chitosan/
Ampelomyces quisqualis
CCEEIGRERER 1.74 3.63 5.07 7.140
Untreated Control (7.58)cd (10.98)cd (13.01)bed (15.49)cde
e C.D. (5%) 0.57 0.68 0.71 0.92

% hIFh U 3The HIVI TN A & Figures in parenthesis are angular transformed values

sk GO 31T ATl HATehs s &9 & =1 78 8 8 Figures with the same letter are not significantly different
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%ﬁt 16. wmaﬁr{%aﬁ%ﬁa WRT H STTEHHUT o ST&A0T
Fig. 16. Shot hole borer damage symptoms on stem pith

= 17. A AT A T B o= 18. Forforem & @eror femm areh &
Fig. 17. Shot hole borer hole in the stem Fig. 18. Vine showing wilting symptoms

V. 3T THERIUT 3R 9o Haeia o foTt woet—gd SR —ugima ekt o farshmd
V. DEVELOPMENT OF PRE- AND POST-HARVEST TECHNOLOGIES FOR
PROCESSING OF GRAPES AND VALUE ADDITION

vﬂqﬁmﬁmaﬂﬁ%@%@ ﬁiwﬁﬁﬁﬁiﬁl Evaluation of varieties and drying methods
THET for making coloured raisins

wqﬁwaﬁwﬁ%w Wﬁpﬂqﬁg@ This project was initiated from current year
3 T TR - %ﬂ STrReT T it T 3“1{ with the objectives to evaluate coloured grapes for
. quality raisin and to standardize grape drying
! ST Ao fopan < ArehIeRTT A % 3evE A IE practice for coloured grapes. Both types, seeded

WWIQ&W%WWWWW@HW and seedless coloured grape varieties were
&1 Tffa foret ot smfirer fopem 7 81 Wil 3R 31fe included for this study. Heavy and excess rains,
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badly affected flowering and fruiting of these
varieties. However, data recording on available
bunchesisinprogress.

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

The parameters of supercritical fluid extraction
(SFE) of grape seed oil were optimized based on
response surface methodology (RSM). The optimised
set of parameters comprising pressure, time and
proportion (%) of the cosolvent (ethanol) ensured high
oil recovery (10-12%) and retention of bioactive
phytochemicals including gamma tocotrienol (y-T3),
triacylglycerols (TAGs) and total unsaturated fatty acid
content.

The oil extracted under optimised condition was
analysed for its fatty acid, vitamin E and phenol profile.
These profiles from SFE were compared with that of
cold press oil of Manjari Medika. The results showed
higher levels of bioactive components in SFE oil as
compared to cold press oil. The in vifro antioxidant
activity of SFE oil was also much higher than cold
press oil. This work was done in collaboration with
ICAR-CIFT, Kochi. The technology has been
proposed for filing a patent by institute.

COMPLETED PROJECTS

Winery by-products utilization for value
addition in food products

This project was initiated during 2014 with the
objectives to identify potential winery byproducts for
enriching food products and evaluate enriched food
products based on biochemical and sensory
parameters. In this project, activities were mainly
focused on utilization of fine wine lees of Cabernet
Sauvignon for quality improvement of ice cream and
yoghurt and evaluation and utilization of pomace
powder from different sources for improving quality
of bakery products especially cookies and breads.
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Processed fine wine lees contained phenols,
tannins and anthocyanins along with their antioxidant
properties and its natural colour. Low sugar high value
ice cream was prepared by adding fine wine lees
obtained from second racking of Cabernet Sauvignon
wine. Addition of fine wine lees improved
nutraceutical properties of ice cream with attractive
colour. Overall body of ice cream was improved as
addition of wine lees improved texture and structure of
new product. A lot of improvement was observed in
melting property of ice cream. Data showed that
addition of fine wine lees resulted in delayed melting of
ice cream. Enriched ice cream was appreciated during
sensory evaluation. Yoghurt prepared by addition of
processed fine wine lees contained higher nutritive and
antioxidant properties, improved rheological and
sensory properties. Colour imparted by lees was well
accepted and appreciated. Increasing concentration of
wine lees led to more antioxidant properties.

Pomace is by-product generated during wine
making process. Seeds were separated from pomace
and collected material was used for studies. Pomace
contains nutritive and functional properties besides
dietary fiber. Source of pomace affect elemental
content also. Pomace collected from Manjari Medika
(a juice variety) had maximum anthocyanins and
phenol content with higher antioxidant properties.
Baking conditions were optimized for replacement of
Maida by pomace powder for cookies. Under
standardized conditions, 15% Maida was replaced by
pomace powder. The prepared cookies were
improved in terms of nutritive, functional,
rheological and sensory properties. These cookies
also have attractive natural colour. Pomace content
and baking conditions were also standardized for
producing breads also. The prepared breads by
adding pomace from Manjari Medika had attractive
colour and improved nutraceutical properties. These
breads were suitable for toasting and slice purpose
also.
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VI. FOOD SAFETY IN GRAPES AND ITS PROCESSED PRODUCTS.
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Analysis and safety evaluation of agro-
chemical residues and contaminants in
agricultural commodities and processed
products

Dissipation studies of agrochemicals in grape

Field dissipation study is the backbone of
pesticide residue management in grape. Field
dissipation study is essential for the registration of
new pesticide formulation in grape and to obtain
Central Insecticide Board & Registration Committee
label claim for use in grape. The study establishes the
Pre-harvest Interval (PHI) of new pesticide
formulation in grape.

A field dissipation study was conducted to
evaluate dissipation kinetics and pre-harvest interval
for tebuconazole, meptyldinocap, spinotoram,
pyriofenone, buprimate, azadirectin and azoxystrobin
+ tebuconazole in grapes at recommended dose (RD)
and double the recommended dose (DRD). The
observed dissipation pattern of these chemicals are
given in Fig. 19. All the chemicals followed a bi-
phasic dissipation pattern following Ist +1st order
dissipation kinetics model. The PHI of tebuconazole,
meptyldinocap, spinotoram, pyriofenone, buprimate,
azadirectin and azoxystrobin + tebuconazole were 60,
50, 30, 45, 30, 30 and 45 days, respectively with
respect to corresponding EU-MRLs in grape.

Method development for aflatoxins analysis in
animal feed by ultra-high performance liquid
chromatography with fluorescence detection

Aflatoxin (AF) is an indirect source of
contaminant in foods of animal origin through food
chain and might cause a health concern for human and
animal population. Aflatoxin analysis (B1, B2, G1,
G2) is important for safety evaluation of animal feed.
Animal feed matrices are considered to be a complex
matrix and the analysis of mycotoxins becomes an
analytical challenge. Hence, this study was
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Fig. 19. Dissipation of selected agrochemicals in grape.
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undertaken to develop a method for estimation of
aflatoxins in these matrix.

The sample preparation method involved
methanolic extraction (methanol: water, 100 mL, 8:2,
v/v) of the sample (25 g finely crushed). This was
followed by immunoaffinity column cleanup and
direct analysis by ultra-high performance liquid
chromatography with fluorescence detection
(UHPLC-FLD) instrument. This method did not
require any derivatization as compared to earlier
commonly reported methods. The method limit of
quantification (LOQ) was 0.5 ng/g for each AF. The
recovery obtained for each AF was in the range of 70-
110% in different feed (Table 16) with RSD <5%. It
ensures simple, rapid, sensitive and reproducible
analysis of AFs with high accuracy. The method was
applied for the analysis of aflatoxins in 10 market
samples of animal feed (Fig. 20) and the precision
RSD was < 5%. As this method sensitivity complies
with the maximum levels of various international
regulatory bodies (e.g. EU and US-FDA), it can be
used for testing of AFs in various feeds at global
level.

aferent 15. fafir= = ot @ fafir= sroereitorem <6t gt (%)

Table 15. Recovery (%) of different aflatoxins in different feed samples

T (7 = 6) e g
Level of
fortification (ng/g) 1 Bl 12 B2 Sl G1 Sf2 G2

Tt = 2 71.9 85.8 70.9 86.6
Poultry feed 4 86.2 86.1 76.8 80.5
g =R 2 104.6 86.4 70.1 69.3
Wheat feed 4 86.2 78.0 77.8 70.2
3% e Bidad & fof STuaEt < 5%

RSD < 5% for each matrix
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Fig. 20. Chromatogram of incurred animal feed sample contaminated with B1 and B2
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Method development for simultaneous screening
and quantitation of pesticides in tobacco using
ultra-high performance liquid chromatography-
high resolution (Orbitrap) mass spectrometry

Pesticide residues are important food safety
issues in tobacco and tobacco based products and
different regulatory bodies have established
regulatory limit (guideline values). Being a
processed product, matrix induced signal
suppression or enhancement make the analysis of
pesticide residues in tobacco products an analytical
challenge. Hence, the study was undertaken to
optimise and validate a non-target screening method
for 200 plus LC-amenable multiclass pesticides in
tobacco matrix. The sample preparation approach
included optimisation of the parameters namely
choice of extraction solvent, sample: solvent ratio,
choice of reconstituting solvent and dispersive solid-
phase extraction (d-SPE). Analysis was performed
using UHPLC-Q-Exactive HRMS instrument
involving Orbitrap technology. During the instru-
mental analysis, the parameters viz. composition of
the mobile phase, mode of acquisition and resolution
were optimised. Data was acquired using v-DIA
mode at 35000 resolution. The screening detection
limits (SDL) and LOQ were established at 5 ng/g and
10 ng/g respectively for most of the compounds. For
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other compounds i.e. thiofencarb, prothiocarb,
oxamyl, methiocarb, tolcofos, halosulfuron methyl,
cyproconazole, abamectin, although the method
sensitivity complied with the regulatory
requirements, LOQ levels (40 ng/g) were higher. Out
of all the target compounds, ~75% showed optimum
recoveries in the range of 70-120% at LOQ level.
Remaining pesticides like aldicarb sulfoxide,
diazinone, diflubenzuron etc. showed either <70% or
>120% recoveries. However, they exhibited
acceptable precision-RSD within +20%.

Evaluation of jute activated carbon as a clean-up
agent during multiresidue analysis of pesticides in
fruits and vegetables by GC-MS/MS

In this study, the effect of an indigenously
developed carbon as a clean-up agent was evaluated
against the commercially available graphitized carbon
black (GCB), which is conventionally used to remove
co-extracted plant pigments in pesticide residue
analysis. This activated carbon material was derived
from jute plant and received from ICAR-National
Institute of Natural Fibre Engineering and
Technology, Kolkata. The clean-up effect was studied
for 200 plus GC-amenable pesticides in four
commercially important crops/commodities namely,
okra, spinach, pomegranate and tea using GC-MS/MS
instrument. The clean-up effect was evaluated in
terms of matrix effects and recoveries of multi-class
pesticides. The carbon powder derived from jute stick
was found to be equivalent or superior as compared to
GCB in minimising the matrix effect and enhancing
the recoveries of target pesticides. This appears a
viable alternative to the commercial grade GCB and
has potential to minimise cost of residue analysis.

N
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National Referral Laboratory for monitoring
pesticide residues for export of table grapes
from India to EU countries (funded by
APEDA)

Residue Monitoring Program for EU countries

This was the 17th year of the Residue Monitoring
Program for controlling agrochemical residues in
table grapes for export to the EU and other countries.
The guidelines for residue monitoring programme,
2019-20 for export of table grapes to the EU countries
were updated. In this season, a list of 61 pesticides
(Annexure 5), with label claim with CIB&RC was
recommended for use in grapes and 208 pesticides
including some metabolites and isomers of
toxicological significance (Annexure 9) will be
monitored in all exportable samples of grapes.
Standard operating procedures (SOPs) for
multiresidue and single residue analysis of pesticides
and other contaminants were harmonized for all the
nominated laboratories on grapes.

Residue Monitoring Program for Non EU
countries

For the grape season 2019-20, it was made
voluntary for the exporter to test for pesticide residues
for export to non-EU countries. In this season, a list of
61 pesticides (Annexure 5), with label claim with CIB
& RC was recommended. A total of 71 pesticides (+
their metabolites and isomers of toxicological
significance) for China; 40 pesticides (+ their
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metabolites and isomers of toxicological significance)
for Indonesia; 89 Pesticides (+ their metabolites and
isomers of toxicological significance) for GCC; 115
pesticides (+ their metabolites and isomers of
toxicological significance) for Canada and 98
pesticides (+ their metabolites and isomers of
toxicological significance) for Russia will be
monitored for export.

Assessment of nominated laboratories

A number of laboratories were assessed during
the ongoing season 0f 2019-20 and out of that a total of
25 laboratories from across the country were selected
for the monitoring programme. Based on the audit
report and performance in NRL proficiency testing,
these laboratories were recommended to APEDA for
access to GrapeNet for the season 2019-20.

Proficiency Test programs

National Referral Laboratory at ICAR-NRC for
Grapes, Pune is accredited for ISO 17043:2010
(Proficiency Testing Provider) since June, 2018. The
aim of the proficiency testing (PT) was to verify the
quality, accuracy and comparability of test results
produced by commercial food testing laboratories in
the country for pesticide residue in fruit and
vegetable and aflatoxin in peanut and peanut
products. The participating laboratories get an
assessment of their analytical capability and
demonstrate their analytical performance also
compare themselves with other participating
laboratories. During 2019, NRL conducted two PT
Programs as per ISO 17043: 2010 standard. The
summary of the each program is as given below:

A. Proficiency testing of pesticide residues in Okra
homogenate (NRL/PT-FV/2019/Okra)

This PT round was organized on 16" May, 2019
for pesticide residues in okra homogenate. The PT test
material was distributed amongst 33 commercial
testing laboratories. Each participant laboratory had to
analyse a homogenized test material of okra for
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agrochemical residues as per the provided target list
(210 pesticides). The results were received from all
the 33 participating laboratories within prescribed
time-scale, but two laboratories did not analyse
hexaconazole and chloropriphos-methyl and one
laboratory did not analyse acetamiprid, mono-
crotophos and tebuconazole (Table 16). On analysis of
PT data it was found that out of 33 laboratories, 18
laboratories achieved satisfactory z-score for all the
targeted pesticides. Questionable z-score were
received from three laboratories for ethion and
monocrotophos, two laboratories for tebuconazole
and one laboratory each for acetamiprid and
chloropyriphos-methyl respectively. Five laboratories
were outliers.

atferert 16. TS gmeine | et syt & foru yehuran udieror aftomm w1 |t

Table 16. Summary of proficiency testing result for pesticide residue in okra homogenate

firverea uaed TRRTITAT lz] 2 2 |z 3 lz| 3 argh
Analyte ST i SIE IR Outlier*
& Acceptable | Questionable | Unacceptable
No. of laboratory
participants
UE IS 32 30 1 1 -
Acetamiprid
FARITS B - g 31 28 1 - 2
Chloropyriphos-
methyl
HREIC] 33 28 3 - 2
Ethion
BRATR T 31 31 - - -
Hexaconazole
HHIhIERE 32 28 3 - 1
Monocrotophos
ECEARIRI] 32 28 2 - 3
Tebuconazole

s 9TEd €1 Outlier Range (Mean +3 SD)
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17) <l 3759 St Teh § St 7% feufa o foafea femam
oT| ek S} SETeITet shi 3resy fer e
ITH 9 o qad T WA % forw 210 hiemsrent 6t
e 3l T8 eTd Gt oh STTHR IS ST o foTg
I I Tk FHET e Tt T favesr S o
et SreRgi o faveryor & ¥ yar =er 2 T 35 wfawrft
TRINTSIEAT3T | &, 20 TANTSMEAI3T 9-2 & +2 i @
ot Tt o1& farversant & foTQ FaTeieh z- hR B
fopar 3 =7 TemmeTenat % 2-3 faverst & fau e
AS-ThR U | T FARTIIEATE arer urft 78 off | it ufvomm
ST ETT dATfeteht 17 1 feam man B

uRd" 3R (fafeq @ft.) & feru =@ waron
YeiehuT (HidteiuwaTRe gt o aifee)
IR I3 AEE A qHequn

firdeR 24-28, 2019 % A HRfE &9 T =R
3Irfigar 3R feredi fSrEept 9 AH, IO, THeH
3R T 7, H 28 whEw R W AR % eE
feanfaéat % FTER 3faciiehT €t fohU TU| JMTehel
Gehetd fehaT ST TR

TG & IFHICaR fohe =] AHTehT (791 I GHTehT)
$1 & "1 3-H1ge gufera R, didfiel-uwame =
3T <6l UfieRtoT IfshaT 2 SRegd <h TS|

el TwaTRY, 73 foeeh & A sufiqar fre
LS IET|

W II- T3 T & od e & fore e
g 81 39 Gret 5 Iufiean feret o1 3AiT-wrge qlem
Terar T B (aTfeteRt 18) | 3R | €4 feunfeer o 1ER
A e & fafi=r <won & g1 9ret & o stia-amge
=\ qhieror o | ushfra fopu T <) awt % 3iehel %
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B. Proficiency testing of pesticide residues in
grape homogenate (NRL/PT-FV/2019/grape)

This PT round was organized on 1" October,
2019 for pesticide residues in grape homogenate
samples in two sets; Set A and Set B. The test
material was distributed under frozen condition in
ice gel pack to the 35 commercial testing
laboratories (Set A-18 and Set B-17) on the
scheduled date. Each participant laboratory had to
analyse a homogenized test material of grape for
pesticide residues as per the provided target list of
210 pesticides to be monitored under Annexure 9 of
residue monitoring plan. From analysis of the PT
data, it was observed that out of 35 participant
laboratories, 20 laboratories achieved satisfactory
z-score for all the target analytes and six
laboratories had questionable z-score for 2-3
analytes. Nine laboratories were outliers. The
summary of the PT resultis givenin table 17.

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

On-site DUS testing of Grapes

On-site DUS testing of four candidate varieties
namely Margun, Bargun, Rukuchan and Churgan
was carried out in the Kargil, region during 24-28"
September, 2019. Observations were recorded as per
DUS guidelines of grape. Compilation of data is
under progress.

A consolidated report for two years on-site DUS
testing of candidate variety '"New Sonaka' (renamed
as 'DANAKA') from Solapur was submitted to
PPVFRA for further processing for registration.

Registration of candidate varieties with PPVFRA,
New Delhi

ICAR-NRCG is nodal centre for testing of
grapes under DUS. During this year performed on-
site testing of 5 candidate varieties (Table 18). Two
year on-site DUS testing was carried out at various
stage of vine development as per grape DUS
guidelines. Based on data collected, a consolidated
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Table 17. Summary of proficiency testing result for pesticide residue in grape homogenate

KEIRIEES 35 33 1 - 1
Buprofezin

SEHATR TSI 35 33 1 - 1
Difenoconazole

SEERILIED 35 33 2 - -
Dimethomorph

FATITSH 34 33 - - 1
Fluopyram

S-SRI 35 32 2 - 1
ST’ Cyhalothrin

nfgufirg 35 32 2 - 1
Mandipropamid

EralETIE) 34 30 3 - 1
Metrafenone

BIECSI T 35 30 2 - 3
Myclobutanil

TTEIETES 35 31 1 - 3
Spinosad (A+D)

SRR 35 29 3 - 3
Tebuconazole

3% 9180 |1 Outlier Range (Mean £3 SD)

YR T, Teh Tuferd FdTe wfersheor sl weqa A1 Mg off,  report was submitted to the authority along with the
fored aiieror <1 37af o SH UTo <hi TS @& fspamati detail package of practices followed during the
w1 Feraor oft afefaa o W Rradt € T aifere;  period of testing. The list of varieties registered is

18 T yEqa I TS B presented intable 18.
Y 4
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afereRt 18. MiEUwaTRY, 3 foeett o a1 usiisd fohe
Table 18. Varieties registered with PPVFRA, New Delhi
TSTeRTUT SHHTh [Ea= ki TG THHTER i CICEed
Registration no. Variety name Application no. Category Applicant
178 of 2019 Gi o Heod REG/2015/129 | &ueh qten fhed | #ff. <Om@ . &t
Sarita Purple Seedless Farmers’ Plant Shri. Dattatray
Variety N. Kale
179 of 2019 RS 9 Hie™ | REG/2015/128 | ueh dten fohem | #ff <Om@ T et
Nanasaheb Purple Farmers’ Plant Shri. Dattatray
Seedless Variety N. Kale
180 of 2019 S HeoH REG/2016/1378| v dien foeem | #fi. gl 9o
Jay Seedless Farmers’ Plant T aTgeRt
Variety Shri. Haribhau
Maruti Waykar
181 of 2019 TRt Hieed REG/2016/1768| Fueh den fher | =ff. gamt &R
Sudhakar Seedless Farmers’ Plant Shri. Sudhakar
Variety Kshirsagar
182 of 2019 HioRT Hfgent REG/2015/810 | 5 forew HThITTI-T3T3Teh, T
Manjari Medika New Variety ICR-NRC for
Grapes, Pune

IR ok WTH TEEHA ICATG1 ehi UTHUTI[UTERT 3R
& Ao (TRUHTHTATS gt o i)

WA STE SRl GR&TT TR

by FSSAI)

Nutritional quality and safety evaluation of
common processed products of grape (funded

Safety evaluation of Indian wines

U1 &3 o U1 Ferd aTgRieT 3R T SIS 8 $o
30 9T % T UHA TR T A| T F 13, 14 IR 3
T SHUST: The, TS 3T T[CATS aT3 o o | 973 o 3
T 1 Sa-fay, SHieArers SE9N, Wi argst 3R
ettt shi ufeerfa & foru fegeryor fepam | uformm =
ElLGE]

oo o fFrmrt: s UfEfE e sefiaeT
IR T YU - THUE GRT Teha feh T et
&+ faswor Sa-faw ran srwareifem (i1, &2,
1, Sf12) 3R 3MshTeifeed T (3TdT) o fere fepam |
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A total of 30 wine samples were collected from
the wineries located near Pune region and the local
market. Of these, 13, 14 and 3 samples were of white,
red and rose wine respectively. These wine samples
were analysed for the presence of mycotoxins,
pesticide residues, heavy metals and allergens. The
results are described below.

Mycotoxins: The wine samples were analysed
for the residue of mycotoxins namely aflatoxins (B1,
B2, G1, G2) and ochratoxin A (OTA) by UHPLC-
FLD using immune affinity column clean up.



osee ICAR-NRCG ANNUAL REPORT 2019

ST &t 1 3R ST 1 shust: | SR o= Tl
Hi[g ¥ wifehd geht i freifia $9-wwemea | = e
T I TR AT I 77T, 3 IO 6o - TSRO &
=9

HSATITH HTNY: hleAeeh AN o (¢ 18
AT o1 e fafer g SfgeE-uHeE /ue 2g Freafa
orarm T 37 T -uAE /wHed g faverfya femen mn
qUT T -THT /TAeE faveiyor % fow 9 i See
T oy <t T8 | SiEf-uHeE /ey feversor 9 449%
T T A H T Teh TIE0T FoRT 71T hieATSe ST i
adT @, AR o fuffa $g-wmemee 9 = 9
ToTE -THTd /THTE feeiwor 9 67% T4t | wderor e
T HIATIRT § § =[IaH Teh o Y e, g &R
Fryffa $g-Tmemea @ Fi= 9

wit arqu: Wi agatt 1 faveyer sEEid-THTE
SR TR TR 2T | aTee W W 4T ST I SR TR R,
THTATATATS J /AT §EHAA SR ATZORA HATh 15
Tg T8 (3TATSE) & g Feiid T & =60 o

TeRstE: Tha fohT T i o farwersr 9 versi|
HE, Teeg i 3TN ATgHISTSH o forweryor 3 fofw vsmen
gl fore s RETEhHUeRe A fohe femha
(FAR)EEE 338 /ST WidH fobe, 3 femeha
(3TR) BT ATSEISTSH fehe T Iui foparm | femeft oft
TS 1 H TSHISTEH el |

39 I ¥ I§ LA TR AT Hehal 7 b
IRAT SIS | 39y 9154 T&Teed o gryehiv d
gieaa s |
S - TR TS gRT SR SfIt e o ST TR Ui
S

IR S oA o T St o et 12 T bl TSR H
wiler T 3T SH-URATSE! <l 3TN Hieh 34eh oHT
3T WToTE Sh1 e SisRaT g forasfa foram ) forfirat
T § UG YW 99 3 Sifores v frumse TR

30.3-67.8% < T H 3R foricre ufire s we
(3T 6) 39.7-59.9% <l FAT H A ST T 8.8

Aflatoxin B1 and G1 were present in seven and five
samples respectively but the values were below
prescribed EU-MRL. OTA was detected in four
samples, they were below prescribed EU-MRL.

Pesticide residues: These wine samples were
extracted for different pesticide residues following
QuEChERS method for GC-MS/MS and dilute and
shoot strategy for LC-MS/MS analysis. The GC-
MS/MS analysis showed the detection of at least one
of'the tested pesticide residues in 44% of the samples,
but the values were below prescribed EU-MRL. The
LC-MS/MS analysis showed the detection of at least
one of the tested pesticide residues in 67% of the
samples, but the values were below prescribed EU-
MRL.

Heavy metals: The heavy metals were analysed
by ICP-MS. The detected levels of heavy metal in
wine were lower than allowed levels prescribed by
the FSSAI and/or International Organization of Vine
and Wines (OIV).

Allergens: The collected samples were analyzed
for three allergens namely casein, albumin and
lysozyme using enzyme immunoassay Kkits;
RIDASCREEN®FAST Casein kit,
RIDASCREEN®FAST Ei/Egg Protein kit and
RIDASCREEN®FAST Lysozyme Kit, respectively.
Lysozyme was not detected in any wine samples.

It can be inferred from this study that wines
available in Indian market are safe from the health
risk point of view.

Monitoring of Fatty acid profile of grape seed oil
by GC-FID

A total 12 samples of different brands of grape
seed oil were purchased from market and analyzed
following standard procedure for its fatty acid profile
using GC-FID. The major fatty acids present in
different samples were oleic acid methyl ester in the
range of 30.3-67.8% and linoleic acid methyl ester
(omega 6] in the range of 39.7-59.9% followed by
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24.4% < HHT o |1 qifhfees wftre femse wet | fom
1 T 3 U WAt ufie fremed wwer, fufifes
ufae fiemse TR, gH-9-Tenfesh wfre fremse uRy,
- Tl frued TRt 3R ThRARS e
firerTseT Tt TEeegut A H Hise o
IR SN dcT H ShISTIIER TSI ehi IR
SHICATEISh STERIN] o foeryur < fofw, 2 7w offs T
ol THeHTeT:TE eSS (1:1) TaeM & 10 foefi =i 1
Y Gifeaq Tcthe i Iufeafa o freafa feean mam)
St -uHee /waeg faveror o qiomEi 8 =R T |
FAREABE 0.023-0.028 foun/fepan <t & o &9
1 uferfa 1 9ar = | TaE -wHed /THe T 3
1 31 2 F1 § TEHheE, BIRE TohISTaE1Ee, CqehHTeId,
SEhIiers, TN 3t Srenumh 6t ufefd
femrs @1

Uiy STt H ST STl o AT TR ST 3R
U <t 1 SR <t anfurfsires sferiga fmai
Tt (afva e o AR g for aiee)

RIS % dd TR ST <l @<l I & T4 31 59
JREISHT & Tl SR & Tk 10" 377 & &9 4
TEATA | & “Y” T hl ¢ eTd i ST SR H ST 720
2| 3R I BH HEH b Ui FogAsfiet 84 & SR
qrEdfaeh T9F % HEm ATagst (F.21) & 3@are &g
Ueh TETId HIEH ohg TATfUG foham | 38eh 3TeTTa,
T qiehferd f=mg yeM # & fofu, v gar dHen
afiehrer ot wefud feram ST gt 31 g9 HieH
forfea s 2q Tohe ITTIEM o uw=Td WiAfies e
Teefrar ygemat o6t wisrfera feparm | ot <t =i o6t 3T
fgta S[¢ ! TRt T I9YH fodM foefed & &1
RITE foRa 511 3@ 2| 3 diveh ac Yeed o < dig
3R ferhTa <l Foft B TR 2 Tt o HTETT | IATehi
ol Saferd &9 ¥ fean | grets, ffifam 3 e
1 et e T, T shEw: ARE gethe 3R e
Tethe o TUT STSRINT g Jaiferd femarm T | Trieit b1
T TR o7 3R 38 Yafra e gshet o1 FAifsh 39
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palmitic acid methyl ester in the range of 8.8-24.4 %.
Other fatty acid present in significant amount were
stearic acid methyl ester, myristic acid methyl ester,
trans-9-eladic acid methyl ester, gamma-linolenic
acid methyl ester and eicosenoic acid methyl ester.

Monitoring pesticide residues in grape seed oil

For the analysis of pesticide residues by GC-
MS/MS and LC-MS/MS, 2 g oil sample was
extracted with 10 mL of methanol: acetonitrile (1:1)
combination in presence of 1 g of sodium sulphate.
The GC-MS/MS analysis results revealed the
presence of chlorpyriphos in the range 0£0.023-0.028
mg/kg in four samples. The LC-MS/MS analysis
showed the presence of aephate, phorate sulfoxide,
tebuconazole, boscalid, fluopicolide and
dimethomorphin 1 or 2 samples.

Cultivation of Commercial Seedless Varieties
of Grapes at Taldangra Horticulture R & D
Farms of Bankura District, West Bengal
(funded by State Govt. of West Bengal)

The framework of the vineyard is completed
under the project. As an integral part for effective
implementation of this project installation of steel
made “Y” angle trellis in the grape vine yard has been
done. Grapes being a weather-sensitive crop an
automated weather station was installed to observe
real-time weather parameters (Fig.21). In addition, to
provide a calculated irrigation, an Open Pan
Evaporimeter was also installed. Training of primary
and secondary arms was done after recut operations
so as to develop cordon. Efforts are being directed to
develop an appropriate canopy by pinching the leaves
and removal of secondary shoots. Proper nutrient
management is the key to proper growth and
development of the vine and fertilizers are
systematically applied through drip system.
However, Magnesium and Zinc deficiencies were
observed which was managed by foliar application of
magnesium sulphate and zinc sulphate respectively.
Anthracnose attack was severe and was difficult to
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& | TS A Fodst e TTaR STie gt 21 forite
fyomsa 70gseqfi@ 1 Ut/ I RFATR AT
staHti@ 1foeft /<ft =1 3 @ 5 feqt o 3raue W U 3R
ATy ST M % YR W ¢ & W & fEems gureh
TR | ShrE H, Shedfuer 3R fud 3 s et afer g8
3R TR yagm & smawesma of| wmfde e
STESi@0.2 501/ 3R fuifrer staet@0. 7fiet /<t
AT shedfueit 3T fred < Jaree g IwTe 9|

20 fadsx 2019 =i, sfmet fwuen st gwfedfa
iU e alitwg 6 sregerar #§ HY W A= sma
ferarra <61 Tl wfHfa % weeil | 31K HY fawm %
TYH Gfd & TY TSRS, qAerHl, qhU W
TET @S T G foRaT| 38 WIhSTII-TASTTH
TATET <l HUEAT I 3T . e <, TR e
T, afEm S TR gRT aRES T o fasr |
= e |

HIIshH T R shieamereh fFmtarsti 3t wiejeed
H G WIS ehieTITeh et fehel o1 €reht |fdfd
TER| gI Erd HSigU H ferawor femarm (et 22) |

o 21, werenfora wem yomet
Fig. 21. Automated weather system

manage as the region has continuous rain from July to
September. Thiophanate methyl 70WP@ 1g/L and
Hexaconazole 5SC @ 1ml/L were found effective
against the disease when applied at 3 to 5 days
interval based on the condition of the disease and
climate. Among insect pests, caterpillars and thrips
caused major damage and required continuous
management. Emamectin benzoate 5SG @ 0.25g/L.
and fipronil 5SC @ 0.7ml/L were effective to manage
the caterpillars and thrips respectively.

On 20" September 2019, the members of the West
Bengal Vidhan Sabha Standing Committee on
Agriculture under the chairmanship of Smt. Firoza
Begum along with Sabhadhipati Bankura Zilla
Parishad and Joint Secretary Department of
Agriculture visited the trial plot at HRDF, Taldangra,
Bankura. They appreciated the efforts of ICAR-
NRCG and the detailing of the project was done by Dr
Rajib Das, Assistant Director of Horticulture, Govt.
of West Bengal.

In the programme pesticide safety kits sponsored
by Pesticides Manufacturers & Formulators
Association of India were distributed by the members
of Standing Committee to farm labours (Fig. 22).
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L T | g 1B

o 22. HremTes gren fohe @ faawo
Fig. 22. Distribution of pesticide safety kit
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Rraig=rifeaa @ Suam o wwf<a armaE
HedTeh SR TEeH (Ta-fgear=ron)

Tu =0T-1 3 FHEAT b YR T, F8 TG {ohahfd
= =T RETSHT % =ROT-11 1 A & 3R HTeh 3T -
T3 TI- 11§ ff 9rfier 81 =R01-11 1 T9@
R ? TO-1 F e fabfa efifsat @
giETe, 31eT & faiu 98 %ol 31 IaYM 3R
fapm, fooiw w9 @ woar 3us wisfen| =g wfesn
HETHI o T wHel qaigaH g g foxt wifya 21
3 WTHIHT-TLE I STIHUM by, 0 & i
&I 1 1 AT forehfid shY 718 31 e, 2019
T ufEeHn 6t afafafa & 6t 78 qur et i
3ifem w9 fezm |

HHA 39S A foehftd s & foTu 31Tehel Hehe
T 1 WA T 2| TThST Heheld b1 1 AHEA Higed
AT (3R 6 yg@ for) & e <1 1 B A
AR, U9 Hied faehfid s 2 3The Tehd & &
w1 15 AR tanstt o1 === fohan | sneia wers
HEH % SR, U0 & FeEehieh (TEUSTTS), STSaicesH,
THI TIAVT, FARIB AT 3 907 Ted SR
TS TehaA Tohd TTT| AT hl BeTg 20 1A, 2019
HI 1| BITS T 35 3TN 45 Teag I9=Td Tehrst HIATOT 3T
STSTICES 3TTehe Teha fohT ST Heoh, ifeh TR, STGet bl
feufa 3R 3= 3G 9 3 % 37TRST TUE HT T
fopam| Wbt TveOT g (ATgshEl W W) 10.62 F
TRt 11.51 21 TS STaifeh arsiicdoid e (ASshi di &)
4.68 THTH 4,15 B TS| TAUSTE 0.02 T G 2.16 &
T (Fr 23) | 4 3R 22 57 ol TS § 3775 it I
fifem nfafafr 3 wror g8 < fF woa eeA % fo
eI 2| I oA TRt (—sR) 7.19 (30 DTS feam
ad) H "@e 9.16 (60 Bers feaw qzama) & 7w 3
35k WG, FRTE 31TE Fifeh ST ST A STTaat H gfg |
FARIh TG gaehieh 30 BeT8 o a1g 30 T & 100
e o =@ 3 U w1 fRr o (e, 24))1 smat
BeTS o UvEId e § g@ Sged (TR 3R H) aeH
1.18 femm & 1.73 o wfar et ook o, Saifes et Bers
HEE AR 0.73 T 0.88 T U o o sfi=r ran |
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Coordinated Horticulture Assessment &
Management using Geoinformatics
(CHAMAN-Phase-II)

Based on the success of the CHAMAN-Phase-1,
DAC&FW approved the Phase-II of CHAMAN
project and ICAR-NRC for Grapes is partner in
Phase-II also. Major objective of Phase-II is
operationalisation of the technologies developed
during the Phase-I, taking up new crops and research
and development studies, especially the crop yield
modelling. The project is funded by Mahalanobis
National Crop Forecast Centre. Work plan for the
collaboration between Mahalanobis National Crop
Forecast Centre, DAC&FW and ICAR-National
Research Centre for Grapes, Pune was developed and
project activities were initiated from Jan., 2019 and
objectives finalised.

The work on data collection for developing crop
yield model is in progress in Thompson Seedless vines
(dominant grape variety). As per the work programme,
a total of 15 vines were selected for collecting data for
developing yield models. During foundation pruning
season, data on leaf area index (LAI), transpiration,
photosynthesis, chlorophyll content and leaf water
potential were collected. The vines were pruned on 20"
April, 2019. Photosynthesis and transpiration data
could be collected only at 35 and 45 DAP, as rains,
cloudy conditions and high humidity affected further
collection of data. The photosynthetic rate (umol m”s™)
increased from 10.62 to 11.51 whereas the transpiration
rate ( mol m”s™) declined from 4.68 to 4.15. The LAI
increased from 0.02 to 2.16 (Fig.23). Reduction in LAI
on 4" and 22" June was due to shoot pinching activity
which is required for crop management. Leaf water
potential (-bar) increased from 7.19 (30 DAP) to 9.16
(60 DAP) and declined thereafter as prevailing rains
increased the humidity. Chlorophyll concentration
index increased from 30 DAP till 100 DAP and
thereafter it was constant (Fig. 24). Based on oven dry
weight, the pruned biomass (leaf and canes) after
foundation pruning ranged from 1.18 kg to 1.73 kg per
vine whereas after fruit pruning it ranged between 0.73
t0 0.88 kg per vine.
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o= 23. afvEs digda oar d Teuams
Fig. 23. LAI of the Thompson Seedless vine

TG A1 hiF 1 Tesh—1 T HiN Tarar
GEILLE)

T o S SIS HTEIuT T TRt i fafir=
nfafafern 1 T GEE #Y A a3k
R ndfaftrt & fau geam aedie Je9Te
Hftrfer shi i ook IR 61 TE)

frafafed faam & @9 ¥ @ @@
201711020822 FHg INTE IR i 1 Teh qLehl

o1 24, ufoEa Higera oa1 U TRt Tigdl geehich
Fig. 24. Chlorophyll concentration index of
the Thompson Seedless vine

Component-I of the XII Plan Scheme ‘National
Agriculture Innovation Fund (NAIF)’

During the year various IP protection and
commercialization activities were undertaken. Three
Institute Technology Management Committee
meetings were held for IP protection and
commercialization activities.

Form III was filed for approval from NBA for
Patent Application Number 201711020822 entitled
“A method for preparation of Enriched yoghurt”

fere T & 3 %ﬂ B L1131 R T having following details.
ferero rere & fafr G TEA
Details Date of application Application Number
ITEHISAR TH i =g U 3Tee T 08/07/2019 INB3201901372

201711020822 o foTu TreiT & S73HICA

Approval from NB for Patent Application Number
201711020822 for obtaining IPR

Hfgeht SR & &9 ¥ epifeAra 3R fibier § wyg U
Ny Fead S qa: ered H wreEn, i s 3
I 2 Uee Wie Fure uw 61 3R 39 forg ude
3T SfEe i 6 fshar d 2|

The patent search report for the innovation entitle
“New plant derived seed oil rich in tocotrienols and
phenols derived from Manjari Medika grape seed by
supercritical fluid extraction: composition of matter,
manufacturing process and use” has been obtained
and filing of patent application for it is in process.
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Following agreements have been signed during the year (MoU/MoA/License/ MTA etc.)
Tehiieh GlEC R AT oA el /afE | EHEia W TR TR
L aeht/afer o (a3 /Tl fafer
Name of Tl St A a1 qe Gueh faerur | s /wdiu E.) Date of
the Technology | Name of Licensee | Address and Contact | Agreement type signing
/Contracting Details of Licensee/ (MoU/Mo/
Party Contracting Party License/
MTA etc.)
R & foru i fiehE Wil ok R W I, WIEE, | SEnfiehl amsa= | 01/11/2019
U JurTed! 1 witdree sfean | e, SieaT, 7Ny | THEial
(SrwET) fefies Amicus Agro Tech, 27/, Technology
Decision Support Amicus Agro Tech| Bhadagaon, Gadhinglaj, | License
System for Grapes | and Agrinnovate Kolhapur, Maharashtra Agreement
(DSS) India Ltd. - 416502, India
TG Hehlsl TSI SR, IO | BSUEH Iohil, ESUEH, AT MoA 30/09/2019
Enriched cookies Hadapsar bakery TI'I%HFT, frumdt fafeem <
Pune 9, SheH a%dl, E‘ff
Hadapsar Bakery
Hadapsar Gadital, Near
PMT building, Kadam
Vasti, Pune-411028
SR I TUTET AUV | YRS WA, TR e, T JE& T3 MoU 07/05/2019
gl o IcTed R | ATYS 276, Tmel, fwre T,
R & fU | Graftech Plants, Fﬁqm'sﬁ, RECISER
ATl FEYE U | Nashik frwre, T
forepra T ST Graftech Plants, gat no.
Taking up 276, Ranmala, Niphad
collaborative RD Road, At: Lonwadi, Tal:
for production and Niphad Dist: Nashik,
commercialization Pin: 422209
of quality planting
material of grape
BT & TR0 qAUT | THITES TRt A6 | TS TRl AT THIY MoU 31/08/2019
e SR i e
= gferem w1ed Us fod, g | s, o
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AT AEE R AEHE A arelt/afeg | EwEii W IR FENER
am el /afea aréf (TA3g /TsiT/ fafer
Name of et ot A A1 qT HUh{IERUT | oIgeE /T 3.) Date of
the Technology | Name of Licensee | Address and Contact | Agreement type signing
/Contracting Details of Licensee/ (M_OU/ Mo/
Party Contracting Party License/
MT etc.)
For facilitating MIT school of MIT school of
Students training Bioengineering Bioengineering
/Postgraduate Sciences Research,| Sciences Research,
Research Pune Pune
BET o UTEI0T a1 | S STTHTes d19d | € SIeTHies |idd it | THIAY MoU 11/10/2019
7d gfaen TR, TR T
For facilitating Dr. Balasaheb Dr. Balasaheb Sawant
Students training/ Sawant Konkan Konkan Krishi
Postgraduate Krishi Vidyapeeth, | Vidyapeeth, Dapoli,
Research Dapoli, Ratnagiri | Ratnagiri

TEIRTeh! STEETRIERUT / ZEATaNUT < {oT0 SHIRishHA 1 A&

Programme Organized for Technology Commercialization/Transfer

e U farfga DNeififerat & dedieh-anfirf<ues
SHTehedd 3T Ak 3rd] o Ayt & fou witdiee sfean
Tafiree < srferemiia < @12 Uk 31TTE Saeh AR
$1 T S d Mafifra @ Aed gadq, 3=
TiaTatee U o @y fafya 3vR W, 3= qed i
JTEHHM, TG Fohl, T TR 3HhT F=H
fersepeior <6t wep fafer 37t Tetrelt dicftem = forw Hemm
JATTIA 3TTehYeh e W o= fopam |

HIFHHTI— AHTE T TN -FeA (3FR)
HTh3TTI-UHITeh, TUI el UL HTh 3T - STHHIT]
RIS % d&d SR T M A a1 el § I T 2|
GEAM STHTEIY b dgd 9 <hgl FFH SR (4TT),
HeE (qe sew), 7 feweft, Ao (after a1g), 701

(VT3 -THIIH), o1 (THARATE), TEH (HEWTY),
TAGFR (deTHT) 3R TR (Afess) &1 fer o

An online meeting was held with the officials of
Agroinnovate India Limited for techno-commercial
assessment and preparation of standard terms for the
technologies developed at the Centre. The techno-
logies dicussed were Enrichment of yoghurt,
Blended grape juice having high antioxidant
properties, High value ice cream, Enriched Cookies,
a method for extraction of anthocyanins and
composition thereof and Pheromone based attractant
compound for pink mealybug.

ICAR-AICRP on Fruit (Grapes)

ICAR-NRC for Grapes, Pune is one of the centre
working on grapes under I[CAR-AICRP on Fruits.
Institute is also working as a coordinating centre for
grape experiments allotted to 9 centres i.e. Ludhiana
(Punjab), Mandsaur (Madhya Pradesh), New Delhi,
Periyakulam (Tamil Nadu), Pune (ICAR-NRCQ),
Pune (ARI), Rahuri (Maharashtra), Rajendranagar
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IR H T b foTU Ueh TH <hg < &9 i S @
B I A HEIT H T UTHTE3TA W80T =1t @ §|

i 3 Tt ot 3TTehet (1.4.7 STI3TR)

e e, e Higad, frmem Higaw, Al v
(T-18/3), TETETRY Y9 Hgad 3N I Higed
(Jh) St 3R <hl g T fehel 1 3TTeheT BetTgiieh!
IR Bord ferereanati & 3ner W feran | adue 6 ¥
fered fortsi & wheré o = & off= A &)1 oo 3R At
ferorranat =l e & g rfuferfer fean smam |

Terurferer feremi ot StTeRe™ (1.4.8 STeR)

3R <t IR fopurfirsr 3gvar fopet 9 wfel g,
2U-FA, AR ot 3 aimes Higad () &
3Rt femaTirsT sht TrgTearR 37 Turer o foru, femam |
HTh TITehicl o TTER 39 fohei & 31T 2019 & G
fepwTfirer cam fop T 3R et gzt wheror fern
TN 24.2 § 25.82% ferstier wfeqfa s &1 78| wisdt
fepwrfirer & arfereram wfaafd oot it M8 (afereRT 19)1
TS % d&d dar <ht 718 fehsTiirsT o1 Terdt 31ehet 20
ge=l % U 1Y yifed 99 g TR | wad
3Tehel B Udl 9ol & foh 2u-aretia < femsrfirer 3 wft ot
Uee 8 U1, s919e, e, e, Aefthd, Wie 31T
gy Sienridr # 1ftreran @R aTH feman (e 25) 31t
3eh 91C ATHEH Hgetd ol S&al I1a1 17|

T fereri ot 3tTehet™ (1.4. 9 SH3R)

T AfsehT, TATSIXSTAR qdet, dore THuEE
e, HIAHRIS, 3T T I SR & FEf 7 ™
329 Tohel b1 3TTehotd IWTHITY % dad fehaT T 9|
HA BTG 15 3RS, 2019 i 1 78 371 farfera wmaeet
1 3T TR TTHd 2
IFR @t anfutieues feRet @ fafv= qogmal W
HATRA (2.4.1M13TR)

39 WIeT0T % dad, HERIE shi SWTehfeaelia aitfeufaat

% fofu SEa qordd 1 3fiher i & fole ufmed
Heord &1 Fareti i IR gegdl w9 110341, TEai4,
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(Telangana) and Vijaypura (Karnataka) under AICRP
mode. Presently there are seven AICRP trials running
in the institute.

Evaluation of coloured table varieties (1.4.7Gr)

Six colour table grape varieties such as Red
Globe, Fantasy Seedless, Crimson Seedless, Manjari
Shyama (A-18/3), Nanasaheb Purple Seedless and
Sharad Seedless (check) were evaluated for
phenological and fruiting characteristics. At present
these varieties are between veraison to harvesting
stage. Bunch and berry characters will be recorded at
the time of harvest.

Evaluation of raisin varieties (1.4.8Gr)

Four raisin purpose grape varieties such as
Merbein Seedless, 2A-Clone, Manjari Kishmish and
Thompson Seedless (check) were evaluated for raisin
yield and quality. Raisins were prepared from these
varieties during April 2019 as per standard protocol
and tested organoleptically. Raisin recovery ranged
between 24.2 to 25.82%. Maximum recovery was
recorded in Manjari Kishmish (Table 19). Sensory
evaluation of prepared raisins was conducted by a semi
trained panel of 20 members. Sensory data showed that
raisins from 2A-Clone obtained maximum score in all
sensory parameters viz., colour, texture, sweetness,
flavor, mouthfeel, taste and overall acceptability
followed by Thompson Seedless (Fig.25).

Evaluation of juice varieties (1.4.9Gr)

Six juice purpose varieties such as Manjari
Medika, Gulabi x Bangalore Purple, Punjab MACS
Purple, Concord, Arka Shyam and Bangalore Blue
were evaluated under AICRP mode. Fruit pruning
was carried out on 15" October, 2019 and observation
of'various parameters are being recorded.

Evaluation of commercial grape varieties on
different rootstocks (2.4.1Gr.)

Under this trial, vines of Thompson Seedless
were grafted on four rootstocks such as 1103P, SO4,
Dogridge and 110R and own root to evaluate better
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Table 19. Yield and raisin parameters of grape varieties

afdq Heetm 2.55 23.46 0.43 24.16 15.98
Merbein Seedless
ZQ—EWﬁ:I 3.48 23.18 0.45 24.56 15.82
2-Clone
TRt fepwfareT 2.55 23.88 0.45 25.82 16.62
Manjari Kishmish
Ui Heet g 2.55 23.10 0.44 24.20 16.06
Thompson Seedless
HE/C.D.(5%) NS 0.50 NS 0.39 1.00
=@ F/C.V.(%) 35.30 1.54 7.39 1.13 4.52

=== Merbein Seedless = 2 ClOne

e\ anjari Kishmish ==Thompson Seedless

Colour
8.5

Overall acceptability Texture

Sweetness

Mouth feel Flavour

Ferer 25, syisos it et siaps Tt 51 a6 eorferar et w6t sgotionn

Fig. 25. Sensory evaluation of raisins made from white seedless grape varieties

SRS 37X 1 1037R W Shetd St foham mam 37t Fﬂﬂ\ﬂﬂ rootstock for tropical conditions of Maharashtra.
aTd ot g | ferfir= ATIe el W 3Tehe o R SR | Data are being recorded on various parameters.
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TR H ST IUXIA ThHAT okl 3Tehet (2.4.1713TR)

2019 % HeH BT b GRE 8T8 U g drat
THEM o 3TTehe WA L, TSR &, AT SR 37 fee
R o YR W Thd T MU| 99 o R, ATHEA
Heotw 31t g0 Foiiq i yg@ fored off| dem 31
iees foTett & BT TR % IAThe Tshid fehu TTu|

foranati & AT Yohel o IFUTE W T hT T
RS § Ua1 = @ foh SR ITEH 10 o § g
e, AT T TH 31 heTE & T A I BIght
3= 9t genfaa fRamati 1 qre i 2| w9 e
i Iufefa & foI hae 40 gfqe SR 3cames faam
Hd | IR T & 3Tehe 0 fied & wehfara fepw
At T A oot fee feshl s Bt 14.12 wfawa
THEE &t T mam| fed fash 6 Sm sifeRan
THTM 4.45 wfcrerd gt fomam M| =Faw &fd (1.49%)
TSTE & THT CEI TS|

3R % AU IWAA et 3R Ik UTehiceh IeT i
feafa (5.4.25fem)

T IWTA U hIel IR ITh NTehiceh LA hl &=
T o ToTT SR I a1el W@ &1 § Ut dagror o
7| hg A AT et § Ueh AU eAfusieiEm a1 S,
GOTTIrR Shewet (SATUISIe: shieie) <l g 4|

IR W Wgequl W & foe fefvted W ARt
forenfora o € oFR ScdTeeh &l ot |aert (6.4.1
ST3TR.)

YR B8 o d1E TYehIS b1 LIS 0-20.35
(61-90 f&7) 3 0-25.54 (91-140 feq) < mm|
T feey WidiamE 0-30.24 (61-90 fe) 3R 0-
30.25 (91-140 &) <@ | wsett fieey Whats 0-
3.51 (61-90 f&) 3T 0-6.14 (91-140 f&) em
M TeTg o aTg 37 & sk 2019 o ERH TR
<SS ShT HA&T0T b TTIT| B2T$ o 61-90 37 91 -
140 feft gz sdm U N & fore off fefsea an
T S Y|
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Assessment of post-harvest losses in grapes (4.4.1Gr.)

The data on post-harvest losses in grape during
fruiting season of 2019 were collected at farm level,
market level: assembly/wholesale market and
market: retailing. During the year, Thompson
Seedless and its clones were major varieties for
domestic market. Farm level data were collected
from Solapur and Nashik districts.

Data collected on compliance of the standard
package of practices showed that grape growers are
aware and comply with suggested practices except
harvesting before 10AM, moisture on berries and
wearing of gloves during harvesting. They are least
bothered for presence of moisture on berries and
compliance was only 40 per cent Market level data
were collected from Pune districts. A total of 14.12
per cent losses were recorded from farm to retailing.
Maximum loss i.e. 4.45 per cent was recorded in the
retailing process. During harvesting minimum loss
(1.49%) was observed.

Status of new emerging insect pests of grapes and
their natural enemies (5.4.2Gr.)

Roving surveys were carried out in major grape
growing areas to identify new emerging insect pests
and their natural enemies. Centre reported a new
lepidopteran stem borer, Dervishiya cadambae
(Lepidoptera: Cossidae) in Nashik district.

Survey of grape growing areas for important
diseases to develop digital disease map (6.4.1
Gr.)

Twenty four vineyards were surveyed after
foundation pruning during April - September 2019 by
this Centre. Anthracnose PDI ranged from 0-20.35
from 61-90 days and 0-25.54 from 91-140 days after
pruning in surveyed vineyards. Downy mildew PDI
ranged between 0-30.24 during 61-90 and 0-30.25
during 91-140 DAFoP, Powdery mildew PDI ranged
from 0-3.51 during 61-90 and 0-6.14 during 91-140
days pruning. Digital disease maps for the reported
diseases during 61-90 and 91-140 days after fruit
pruning have also been prepared.
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TTeh3TH - THTHITT (el) oh ST ST hrIshHT <l
Tt Tterr, GRESHT TR S, e dTieed <hl
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IR HeATafy Teieq saeh | i 75| |1 & T hg
F <l TE SRt o HeEd W wel T kAl i e
T STl AR M o g & fagatt 99 fh
foporfirer s @l & fore wad) sthem, e
IR o fogemur = fore &S 1 9o, U TEeE %
foru Safemor Wit =1 ST 3 Tue /et /@
U Tehet 1 e T Ufd o feamfaes W == i 8
| Teft gl ol TioKT Afgeht <ht Tuvr wrht ferafa e @
TE ST~ T313Th o & SrgAfd o o fore féfm
ToRam TRIT| &, 3SR HHR IWE™ F Sl ITAN c&Far §
U o foru g udieavn & garer & fore SR s &
fospra W g feu| afiietrg, SHfesh 3T ALY USW &
IR ITH a1 &1 o foe ofge Higew o fore o=
I foshRa s W1 gema feam | 3| des w
T ST, Tt Tmed 3 fera|

Based on PDI survey data for the period Oct
2018-Sep 2019, total 79 digital disease maps were
created for Ludhiana, Rajendranagar, Rahuri,
Vijayapura, Periayakulam and Pune AICRP Centers.

Mid-Term Review Meeting of Grape Programmes
of ICAR-AICRP on fruits

A mid-term review meeting of grape programmes
of [CAR-AICRP on Fruits was held at ICAR-NRC for
Grapes, Pune on 14" November, 2019 under the
chairmanship of Dr. Prakash Patil, Project
Coordinator ICAR-AICRP (Fruits). Several points
were discussed to streamline the experiments such as
inclusion of sensory evaluation data for raisin and
juice trials, guidelines to be followed for terminal
residue analysis, use of biocontrol strategies for
disease management and guidelines for maintaining
bunch number per vine for table/raisin/juice varietal
trial. All centres were directed to take permission
from ICAR-NRCG, Pune before distributing planting
material of variety Manjari Medika. Dr Ajay Kumar
Upadhyay gave insight on vineyard development for
conducting the irrigation trials to improve water use
efficiency. It was suggested to develop the irrigation
schedule for Thompson Seedless for grape growing
regions of Tamil Nadu, Karnataka and Madhya
Pradesh. This meeting was coordinated by Dr. Roshni
Samarth.




TRk ATk Afare 2019 R

Jue-ud uddta 3k sufdarit 3u Alstolt dRidA
PROGRAMME FOR NEH AND TSP

ST 3R Aegdt afE s % qed, ge e i
I 3T o forehret o fotu it T o smrart fawm,
o |1 W R @ 2| TR o SR i e ol Tt
=g et 5 <1 el 2 STaT Uk SR S fehe ST &
FTE ST B | WEWIY o S I STt &1 AT G o6 31
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1. foreitg & 98 et 4 ©8 Icareehi o SR a1 H Ush
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% T T & Te¥ shi IEIATA BLE, 2019 o S
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HOT TOTer 3 AT 39S H ghg et |
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ST Torstre T T o Saferestia o @ sia=iia 37T
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Under the NEH and TSP project, the institute is
working with Department of Horticulture, Mizoram
State for Development of grape industry in Mizoram.
Almost all the grape cultivation is concentrated in
Champhai District with Bangalore Blue as single
variety. Unlike other grape growing area of
Mabharashtra or elsewhere in the world where grapes
are grown under temperate/warm and dry climate, in
Mizoram majority of the crop growing period from
fruit setting to harvest falls under rainy season, and
hence, grape cultivation faces a challenge. In the year
2019, following activities were implemented:

1. Field demonstration on effect of hydrogen
cyanamide on uniform and early sprouting in
Bangalore Blue in six growers' vineyards in
Champhai district of Mizoram was initiated during
Feb., 2019. For regular pruning from mid-February
onwards, it was recommended to apply 50ml
hydrogen cyanamide/L water. Uniform and early bud
sprout as well as bunch emergence was observed in
hydrogen cyanamide applied vineyards as compared
to vineyards where no hydrogen cyanamide was
applied. Even sized and bold berries were also
observed in hydrogen cyanamide applied vines
resulting in increased yield.

2. Fertilizer and Plant protection schedule was
formulated for managing nutrient and disease and
pests and provided to the growers for implementation.
The implementation of the fertilizer schedule in six
vineyards resulted in yield increase with better berry
quality in comparison to previous years.

3. The scientists of this institute based upon their
interactions with growers from Champhai district,
state department officials and their own experiential
knowledge developed during their field visits since
last four years have prepared schedules for nutrient
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3T & U wrfsn daR foru E| 38 FEHn Sl 98
IcATCehI oh ST o ST H SN fohal 7T 21T | SITH wionsi <6
YR W, 23 AT, 2019 1 99 et T 1 FRA &
T fopam % @d § el T gy fassfad S @&
uTer Tk o o, & fegm smfSa fehem e e,
(fea 26)1 T=T & ST faum & e 3K

management, pest and disease management and use
of hydrogen cyanamide. These schedules were
implemented in six growers vineyards. Based upon
the results obtained, field day was organised on 23rd
July, 2019 in farmer's plot in Chhungte Zoram area in
Champhai. where institute's schedule was followed
(Fig. 26). A total of 70 farmers and Officials of the

o 26. 23 g, 2019 = TE © aﬁaﬁavam JTASH
Fig. 26. Field day organised in Champhai on 23" July, 2019

feramt afed a1 70 @ A 9 fom) s ot S«
HES FgA (U TEAM T, SR SR THTerdl &
% BId o, 61 I B 31 S H 80% | 31k TS I8
T 9T o | arEqd H, 3177 fhaml o foru oft 98 1
ITESeh TTER AT &l Ugel Teh-TUsh U] g <hl
AT H PR I o TehTet 7o | Fefea feham, Teem
TAHT T Hh G &, T8 RO 3HH AR T I
TS <l 39 B3| 38 ST H SIUHTH 12 | 14 °sf deh o1
Seifep 3eran fifvea w9 @ 3Aferes oft| wivr @1 3R 14
firft @ ey o) Sl # e Y 3fes e eEt
TS off, T8 STaEE o foe o w9 4 Tmfrieh 3 gra
yerfera feparm T o) feoram & = b afoer &8 T < off,
ST Uget % ST Shi T W Ush WUl 3utfed off e
T |t afet S fieey /ugeHIS et & wwifaa
Tl off|

State Horticulture Department participated. More
than 80% of bunches in the plot were near harvesting
stage as compared to earlier years where a lot of
uneven colour, size and maturity levels existed.
Infact, it was quite encouraging for other farmers to
see harvest of bunches as compared to individual
berry picking being followed earlier. The concerned
farmer was happy with the institute's interventions
that has led to higher quality yield by their standards.
The TSS ranged from 12 to 14°B whereas the acidity
was higher. The size of the berries was above 14mm.
Amongst the diseases, more incidence of anthracnose
was observed, that was managed by prophylactic
measures. The leaves below the canopy were green in
colour, an important achievement compared to earlier
years when almost all the leaves were affected by

downy mildew/ anthracnose incidence.
63 '
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4. The training programme on 'Grape Quality
Enhancement' was organised at the Dept. of
Horticulture office, Champhai on 23 July, 2019 (Fig.
27). A total of 70 participants including officials of
State Dept. and growers were present during the
training. Training was imparted on three subjects
namely Canopy management, Nutrient management
and Quality management of Bangalore Blue grapes.
The importance of stage wise nutrient management
for quality grape production was emphasized.
Further, emphasis was also laid on importance of leaf
retention for improving vine reserves like
carbohydrates and nutrient accumulation after
harvest period that could lead to strong and healthy
buds and bunches. For this there is need to manage
diseases mainly downy mildew and anthracnose as
the rains are highly likely during rest period. It was
suggested to spray at least one round each of
mancozeb and prophite after harvest. During the rest
period emphasis was laid on nutrient application
especially urea, rock phosphate and muriate of
potash. In the ensuing discussion, many farmers
expressed their happiness on knowledge imparted by
scientists on regular basis.

o 27. Forsirem o =ovag @ “3TR UTa WasA’ W Siviern SwEsen

Fig. 27. Training programme on 'Grape Quality Enhancement' in Champhai, Mizoram
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Demonstration trial on water use efficiency

Demonstration on techniques to improve water
use efficiency in Thompson Seedless vines is in
progress in one vineyard of Maharashtra State Grape
Growers' Association at Manjari, Pune.

Demonstration of biointensive 'Zero Residue'
strategy

For production of pesticide residue free grapes for
domestic market, the institute has developed a
biointensive strategy for production of 'Zero Residue'
grapes. These trials were laid out in five locations in
Nasik.

Distribution of soil health cards

As part of Soil Health Management (SHM) under
National Mission for Sustainable Agriculture, 289
soil samples from four districts of Maharashtra
namely, Nasik, Pune, Sangli and Ahmednagar were
analysed. A total of 78, 135, 60 and 16 samples were
collected from Nasik, Pune, Sangli and Ahmednagar
respectively. All the soils were alkaline in reaction
and were low in available nitrogen and medium to
high in available P and K content.
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The importance of soil health card to a grape
grower is when the soil test reports are made available
to the growers either before foundation pruning
season or before fruit pruning season. Accordingly,
the samples were collected during August and
September, 2019 before the starting of the Fruit
pruning season. These reports were then distributed
to farmers in different district. During the farmers'
seminar organized by Maharashtra Rajya Draksh
Bagayatdaar Sangh in Nasik, Pune and Sangli during
September and October, 2019, the importance of soil
and petiole testing and data interpretation for need
based fertilizer application was stressed.

Decision support system commercialization

Grape is high-skilled crop and expert advice is
required on day to day basis. Most of the viticultural
operations are dependent on phenology, weather and
soil factors. These factors are site-specific and vary
from farm to farm. To provide farm-specific advisory
to the farmers, decision support systems (DSS) were
developed for irrigation and nutrition management,
pest and disease risk assessment and advisory for
their management. It will provide recommendations
to the grower based on his/her crop data, farm data,
and prevailing weather conditions that will improve
the grape grower's ability to take crucial management
decisions on time in terms of nutrition, irrigation, pest
and disease management.

For commercialization of DSS, application
programming interface (API) service was developed
which processes inputs given by mobile or web
application and gives outputs for use in the
application. The API service was commercialized
and licensed to a service provider, viz., M/s Amicus
Agrotech for 1,800 users.

Manjari SMS, grape advisory to farmers through
mobile SMS 3

Manjari SMS is an attempt to provide timely
weather-forecast based grape advisory on canopy,
soil, irrigation, plant growth regulator, pest and
disease management to the grape growing



oses ICAR-NRCG ANNUAL REPORT 2019

T HAR ¢ 1 TIH 8| AR THUHTH 3 M1
fortu @ifera 2 St @UE et wAfaefadt & &R g &
THio[eT HiaTsel U 3R J2I@ Iel ST 1 ST Hid
H 31w 2| UTHIOT YRA H AT A1 SEHH i 98
Tt TR % IR b foTu Sga S 7, =R
fereft 311y =t 6 &1 | 399 9 AT T & | S
T Tg=H % forg w=R AW wem fR §) 9w Fa 21
fade 2019 =1 Y& g8 ot 3N FdAW °d 9 359
TRl & |

EEECIFE]

e femar, 2019 HerM, fafi= 3R 3emea
&t o fotu dtew smenfid U 3K e Sife stiehe
3 SAfgn e % IMuR W fawiw few Mo
fogwmal i THHRT 2 & fofu 32 99 gaargsit Sl <6
g | Y e s fefa 3t wEe gfg =n % STER W
e dcd 3TR =TS 6 Wy | ured gfg fRme ok
foam getht gemg o wfie oft 37 wemEwRE #
gy 3R A sfeer & wurfera sfiet < fore smTar
wfskenatt <t fawrier 6, fafa 3R & forw feamft
STafTE =rarart 31fe, off &1 37 acTEhIEl 9% Tge
foTT SeETge W ST @ U daw gy fores fean man )

hIe hieeh SR SHTIE T HTHTReh e Tfdag

HIT Hiceh R AT | FraTees Rl gfee
T ITIT —TEATI T e, 5 feeet! ol WSl T3

Fega oA
o <fifgan 1 st g 6 JIE A W IS
[ERIRIEIF

IR % LARRE STeeq AMH a1 Beh Hl Jaud
(https://www.youtube.com/watch?v=Yvx7dIbPEA
U&t=280s)

TGETE g it o=t @t 3t aftmm |
T

HUGTSTH T 9T HgNTY o i @ 3 316
gl | A T 3TN Al g MU B *
I Th TR 3A-Tg H 3R A foqen-smpsn #

community on weekly basis in Marathi or Hindi
language. Manjari SMS is targeted for those farmers
who are unable to use existing mobile app and
YouTube channel services of the centre due to poor
internet connectivity. Mobile or smartphone
penetration in rural India is very high for all types of
users irrespective of the age group. It has provided
communication avenues for reaching out to the
masses cost-effectively. The service was started on
21 September 2019 and currently it has 359 users.

Web advisories

During April-December, 2019, 32 weekly
advisories were issued providing weather based
disease and pest risk assessment for different grape
growing regions and recommended spray schedule
based on risk assessment. This also included nutrient
and irrigation advisories in addition to plant growth
regulators and canopy based upon weather conditions
and crop growth stages. Advisories also included
recommended horticultural practices for hailstorm
and heavy rainfall affected vineyards, pesticide
residue alerts for export grapes etc. To access these
advisories an easily accessible link is provided on the
website of the institute.

Weekly status reports on insect pests and diseases

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

YouTube Channel

Following video was made and published on
YouTube channel of the centre:

IR % LI STeleh ATHeh T B¢eh bl Te
(https://www.youtube.com/watch?v=Yvx7dIbPEA
U&t=280s)

Participation in ‘Charchasatra’ and seminars
organised by MRDBS

Every year MRDBS organizes charchasatra in all
major grape growing areas in Maharashtra. These are
organized twice in a year, once to discuss practices
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after foundation pruning in April- May and then in
September-October to discuss practices after fruit
pruning. Team of scientists imparts latest information
to the grape growers. About 4000 growers attended
these sessions during foundation pruning season and
about 10000 growers during fruit pruning season.

Charchasatra for foundation pruning were held at
Sangli on 9" April, Nasik 11" April and Solapur on
25" April. Charchasatra for fruit pruning were
organised at Satana (Nasik), Nasik, Sangli and
Solapur on 15" July, 17" Sept., 13" Sept. and 11"
October, 2019 respectively. Dr. R. G. Somkuwar, Dr.
A. K. Upadhyay, Dr. S. D. Ramteke, Dr. Sujoy Saha
and Dr. D. S. Yadav participated in the seminar and
educated grape growers.

Following topics were discussed by the scientists.

1. Dr. R. G. Somkuwar — (i) Canopy management
practices for the production of fruitful canes, (ii)
Production of quality grapes through cultural
means in early pruned vineyards.

2. Dr. A. K. Upadhyay-Nutrient and water
management in grapes

3. Dr.S.D. Ramteke -Use of bioregulators in grapes

4. Dr. S. Saha-Management strategies for diseases
in grapes

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

6. Dr. A.K. Sharma - Quality raisin production

Scientists delivered lectures in Annual Seminar of
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MRDBS at Pune during 3-5 August 2019.

* Dr. R. G. Somkuwar - Problems in quality
grape production and their solutions

* Dr. A. K. Upadhyay - Management for grape
garden under moisture stress conditions

* Dr. D. S. Yadav - Pest management strategy
for minimal insecticide residue in grapes

* Dr. A. K. Sharma - Latest technologies for
high quality raisin production

Participation in ‘Charchasatra’ and seminars
organised by other agencies

Dr. R. G. Somkuwar delivered a lecture on
'Canopy management under shortage of irrigation
water' in the programme organised on 26" June
2019 by AGROWON at Raosaheb Thorat Hall,
Nashik .

Dr.R. G. Somkuwar, Dr. A. K. Upadhyay, Dr. S. D.
Ramteke, Dr. Sujoy Saha and Dr. D. S. Yadav
guided the grape growers on fruit pruning, nutrient
management, insect and disease management, use
of bio-regulators, etc. in the seminar organized by
Mahatma Phule Krishi Vigyan Kendra, Indapur,
district Pune on 9" August 2019. Approximately
250 grape growers attended the seminar.

Dr. A. K. Upadhyay guided growers on 'Nutrient
management in grapes' in the charchasatra
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organized by Dabholkar Prayog Pariwar at Nasik
th

on 18" August 2019. Approximately 1000 grape
growers attended the seminar.

* Dr. R. G. Somkuwar, Dr. A. K. Upadhyay, Dr.
Sujoy Saha and Dr. D. S. Yadav guided grape
growers on fruit pruning, nutrient management,
insect and disease management, use of bio-
regulators, etc. in the pre-seasonal fruit pruning
charchasatra organized by Abhinav Grape
Growers Cooperative Society, Junnar on 19"
August, 2019. Approximately 100 grape growers
attended the seminar.

* Dr. R. G. Somkuwar and Dr. A. K. Sharma guided
the grape growers on 'Production of quality grapes
through cultural means' and 'Quality raisins
production: Issues and strategies' respectively in the
farmers seminar organized by Gajanan Grape
Growers Association at Tikota in Vijayapura dist. of
Karnataka on 6" September 2019. Approximately
1500 grape growers attended the lecture.

 Dr. R. G. Somkuwar and Dr. A. K. Upadhyay
participated in crop seminar organised by IFFCO
on 17" October 2019 at Kadwanchi, district Jalna
and delivered lecture on 'Production of quality
grapes through cultural means' and 'Nutrient and
water management in grapes'.

* Dr. A. K. Sharma delivered a lecture on 'Production
of quality grapes for raisin export' in Buyers cum
Sellers Meet and training program for raisin cluster
organized by APEDA at Sangli on 19" December
2019.

* Dr. A. K. Sharma delivered a lecture on 'Quality
grape and raisin making' on 20" December 2019 in
Technology Week of KVK, Mohol, Solapur.

Survey of flood affected vineyards of Walwa
taluka, Sangli district

Due to incessant rains received in the first week of
August, 2019 in Sangli, Satara and Kolhapur, many
areas were submerged. In Walwa and Nagthane areas
in Sangli, approximately 670 -700 mm rains were
received leading to submergence of many vineyards.



osse ICAR-NRCG ANNUAL REPORT 2019

STETHH Bl 7T 91| JET T 3000 Tehe &1 3T o 3T

2 37 3 &1 % ITCeh! o TR AT 30 Hcrd 3R

T TG T TTerd 91| 3 SR ST S Serg Hem 5 o

TUT 30 T TIHIT T Sh TRTehT T | | FEAH

J T -G W 3 H TeATg TheH 3T SRR Hehi

% mem U feEHl w1 qniesH fran sEe @y &),

TGS 37K 39 SWFE FY e, e, fer ammet

T YT LT b IR W 16, 20 3R 26 377, 2019

1 ST TWTTeId &1 o1 WAoT femarm| Sivient <ht S e

1. . 7. Himgper 3R EL. 3. F. ST 9, 7 16 3TN 26

TR, 2019 =l 39 TAHT BT SRT R e 7. uy.ameT

3R . <. . a3 20 3R H g fRam eml 16

ST <1, TEAT h ST(ehi b AT, THITSHT e

(3TTeHT) I A9 HHATET 3R AUGETE % YfaffeEt %

1Y arerat B SRS ==ies O 9 foren| 59 Srisd o

ST 500 TopEmT Wt T 39 <fi9 S % dRH, 20

ST bl Ha&T97 Tk T, TShETT <hl o bl Tue e

EIERE SR
TS ST o ST 1 SR foka T 9 g ST |

TIhT 7-8 T <h1 3TTY oh TITEH ST FFT A <kl THTehd

JTTEATH | I h T H S1E oh BRI Hee 5T off 3R

S8l ot o ST 9, 981 IR Al ufAt fHee W &hl 58

off| ST < ST S ST9w T8l &, kT Ihram T ST

o HT0T G &I TS o |
16 AT 20 3TTET hl AT S S, ST o e s

e R Ffafea fae e § .

1. 10-12 fedi qeh Srerms amn ° gfai it 0 o8 T8
off| 7 Tae @ 2 e & wiferd faee @ @ gu
g1 qh  HYE Bl oA, hIsH TS A foee sl o= &
for urht = Tevgepra =1 gema feam o o) S-S
g i fdfafedt &6 S, 9F o9 v
AU 3T AT Mgl S¢Sl aoi8 & hadl
PR B o STur | Wt aicfefoat # Sied) siet
L hT ToeRTicer <1 71g off|

2. SR MU, Tal g foehra sl =e @ o, ud
31T et 37t ek UTues TET A7) Held BT & Uae

Here approximately 3000 acre area is under grapes
and according to the growers, approximately 30 per
cent of the vineyards were affected by flood. The
vineyards were in foundation pruning season with
majority of them under cane maturity stage. The
institute from time to time guided the farmers through
publication in Agrowon and personal contacts.
Simultaneously, visits were made on 16", 20" and 26"
August, 2019 based upon the requests received from
MRDBS and Deputy Divisional Agriculture Officer,
Vita, district Sangli. Team of scientists namely,
Dr. R. G. Somkuwar and Dr. A. K. Upadhyay visited
the vineyards on 16" and 26" August, 2019 whereas
Dr. S. Sahaand Dr. D. S. Yadav visited on 20" August.
On 16" August, apart from Scientists from ICAR-
NRC Grapes, Project Director (ATMA) along with his
staff and representatives of MRDBS participated in
the charchasatra organised in Walwa. Approximately
500 farmers participated in the programme. During
the three visits, a total of 20 vineyards were surveyed
and necessary recommendation were given based
upon the problems faced by the growers.

The vineyards visited ranged from rootstock
planting to mature vineyards of 7-8 years of age at
cane maturity stage. The vineyards had silt deposit
due to flooding and wherever they were submerged
the leaves of the grapevines were covered with silt. In
vineyards which were not submerged, leaves were
damaged due to heavy and continuous rains.

During 16"-20" August visit, the following
recommendations were given:

1. Defoliation was observed in vineyards submerged
for 10-12 days. The canes were already mature but
covered with silt. As the monsoon activity stops,
the temperature and relative humidity in the
vineyards would increase leading to initiation of
bud sprouting. Spraying with water was suggested
to wash out the silt from the canes, cordons etc. as
far as possible. Early fruit pruning under such
conditions was recommended.

2. In the vineyard where framework development
was in progress, the lateral half cane was green
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and yet to mature. The cane maturity need to be
attained before fruit pruning. The buds in the
green portion of canes were likely to sprout
earlier and develop faster. Two-three buds should
be allowed to sprout so that, the buds on mature
portions continue to remain dormant. The new
sprouts should be allowed to grow and pinched at
5-6 leaf. Application of potassium through spray
(0:0:50 @ 2-3 g/L water) and through drip @ 20
kg sulphate of potash/acre in two-three splits
(weekly interval) was advised to attain cane
maturity. This will help to delay fruit pruning by
10to 15 days.

The thick silt so deposited on the soil could lead
to concreting action as they are very fine in size.
This is especially more applicable in those
vineyards which are along the river course. This
will hamper the aeration as well penetration of
water along with nutrients to the root zone. There
is a need to disturb the upper silt deposited layer
either by mixing with FYM/compost/ organic
matter or mixing of silt with the underlain soil.

The root zone was fully saturated with water.
Under such conditions of submergence, feeder
roots were extensively damaged. The application
of fertilizer at this stage will not be required as the
root is not active and possibility of leaching exists.
Hence, growers were advised to wait for soil to
come to field capacity. After field capacity is
achieved, fertilizer application should be through
drip only. Major soil intervention in terms of
organic matter addition should be avoided atleast
for one to two weeks to allow roots to develop and
proliferate in root zone.

Some areas faced heavy and continuous rainfall
for about 8-10 days. The water stagnated in the
vineyard for prolonged period. With increased
humidity and reduced temperature, the rust
incidence was severe. As conditions were not
conducive for spraying, the grower could not
control rust. About 70-80% leaves were affected
due to the heavy incidence of rust. In addition, the
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threat of downy mildew, anthracnose and bacterial
blight was also there. Considering these, following
advice was given for control of diseases:

Control of rust: Spray of hexaconazole @1
ml/L water or tetraconazole @ 0.75 ml/L or
fuzilazole @ 12.5 ml/L or difenconazole @ 0.5
ml/L water at the interval of 5 days was
recommended. Tebuconazole @ 0.5ml/L water
or tebuconazole @ 0.5 ml/L + trifloxistrobin @
1.75 ml/L water was also suggested for good
control of rust.

As a preventive measure where no rust incidence
or the incidence is just initiated: Spray of
chlorothalonil @ 2.0 g/L or copper oxychloride/
hydroxide @ 2.5 g/L was recommended.

Control of anthracnose: Thiophenate methyl @

1.0ml/L or carbendazim @ 1.0g/L spray will help
to control the disease. If severe incidence, then
spray of fluopyram + tebuconazole @ 0.5 ml/L at
5-7 days interval was suggested to control the
disease.

Control of downy mildew: Removal of infected
shoots and spray of potassium salt of phosphoric
acid @4.0g/L +Mancozeb 75WP @ 2.0 g/L was
suggested to control downy mildew in the
vineyard.

Control of bacterial spot: Application of
Mancozeb 75WP @2.5g/L. was suggested to
control bacterial spot. Repeat spray after 5-7
days.

There was no incidence of any insect pests in the
surveyed flood affected vineyards. The farmers
were advised to monitor for caterpillar and thrips
incidences after fruit pruning. The farmers were
also advised to visit weather forecast based
weekly advisory page on our Centre's website
and/or subscribe mobile applications who have
access to ICAR-NRCG Decision Support

System API service.
7 '
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During 26" August, 2019 visit, following
recommendation based upon observations were
given:

1. Approximately 800 acre vineyards were already
pruned. To avoid glut in market, the growers were
advised to delay pruning in case defoliation was
less and leaf attachment was good. The lateral
buds should be allowed to grow. This will help to
delay bud sprouting on the mature canes. Further,
under the condition of immature canes, new
growth on lateral end of the shoot was
encouraged to about 5-6 leaf stage and then
pinched to initiate cane maturity. Foliar spray of
potassium (@ 5g/L for full canopy) and soil
application @ 20 kg sulphate of potash/acre was
suggested for cane maturity.

2. Due to leaf fall, the bud sprouting will be early
and faster. But, the thickness of the canes could
lead to irregular bud sprouting. The buds on thin
canes sprouted early while those on the thick
canes did not sprout. This will lead to uneven
bunch emergence. Hence, the growers were
advised to use 40 ml/L concentration of hydrogen
cyanamide.

3. The bunch load need to be regulated taking into
account the severity of leaf fall, submergence of
vineyard, age of the vine, etc. Higher crop load
could impair the vine health. The growers were
advised to maintain limited bunches per vine for
the coming season and concentrate more on vine
health.

4. Thevineyardsoil was overlain with substantial
silt deposits, somewhere 2-3 inches thick. This
could impact the root development as the fine
silt on drying could impede the water and
nutrient movement in the root zone. Hence, the
growers were advised to loosen the bunds for
early root development and add FYM/
compost / organic matter and mix in the root
zone.
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Field visit by the scientist of ICAR-NRCG, Pune

ST —THATS
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Scientist of ICAR-NRCG, Pune guiding the grape growers
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5. The increase in humidity in the vineyard
increases the chance of disease inoculum build
up. This may result in leaf fall and delayed cane
maturity. Hence, the growers were advised to
protect the vineyard from downy mildew,
powdery mildew and rust. Use of biocontrol
agents was suggested to check the inoculum load
of'these diseases during fruit pruning season.

Sudden drying of grapevines in Sangli district

In Kawathe Mahakal taluka of Sangli district,
sudden vine drying was observed in many newly
planted vineyards at framework development stage.
Initially, few leaves dried and within a short period of
1-2 days, complete vine drying was observed. These
problems were more when there was sudden rise in
temperature and more irrigation water was applied.
Amongst the soil types, more incidence is observed in
heavy soils. The bark just near the soil surface was
black in colour and showed oozing of watery
secretions suggesting fungal infection. Accordingly,
Dr. R. G. Somkuwar was deputed to visit the affected
vineyard and find solution to the problem on 31" May
2019. The field visit was undertaken along with
officials of MRDBS, Sangli region in the plot of Mr.
Dattatray Nilkantrao Patil of Aagalgaon village. The
samples were collected and brought to the laboratory
for further analysis. Based upon the observations and

laboratory analysis, it was suggested to drench
Carbendazim @ 1.5g + Imidachloprid 17.8SL @
1.5ml/L water in the collar region and repeat the same
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on third day. Further, when the problem is solved and
the vine growth resumes, recommended to drench the
vines with 2-3 litre Trichoderma per acre. Growers
were advised to delay the shoot pinching for a week
and allow the vines to grow follow it up with urea
application @ 1.5 to 2.0 kg/acre through drip only
once to initiate the vigor.

Mera Gaon Mera Gaurav

During this year, scientists visited Walwa village
in Sangli district and interacted with farmers and
provided solutions. A total of nine visits were made to
the village by various team of scientists. It is mainly a
grape growing area, hence emphasis was laid on
viticulture practices. The region has mostly elongated
and black seedless grapes under cultivation. Field
visits were made to the growers plot followed by
interactive seminar and after understanding their
problems, remedial measures were suggested.

Based upon the visits made during different
period, following suggestions/recommmendations
were made to the farmers.

A. Cultural practicesin vineyards: During
foundation pruning season, the growers were
advised about the need for optimum canopy
regulation. The crowded canopy could lead to
high disease and pest incidence. As it was cane
maturity stage, use of potassium and adequate
irrigation water application was stressed. With
the rains and cloudy conditions, humidity built
up was more in the vineyards. The farmers were
advised to apply Trichoderma/Bacillus subtilis
through drip as biological control strategy for
disease management.

Many of the vineyards during August were
flooded resulting in defoliation and silt
deposition both on vines as well on vineyard
soil. The scientists of the institute guided the
growers to manage their vineyards under such
conditions. This was followed by continuous
rains during October-1" week of November,
which led to severe downy mildew incidence
and conversion of fruit buds to filage during
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prebloom stage and inflorescence necrosis
during flowering stage. This affected the yield of
the vines. Before the start of fruit pruning, the
growers were advised regarding the importance
of'soil and petiole testing. Collected soil samples
were analysed and soil health cards were
distributed. The farmers were guided with
regard to nutrient and water management
practices to be followed after fruit pruning.

B. Socialissues: A lecture on “General health issues
and mental health” for the villagers was
organized. Dr. Wadkar, BAMS and social worker
from Sangli district was invited. In the lecture Dr.
Wadkar stressed on sanitation and harped on at
least 20 minute time for self-health and yoga to
keep one's mind and body fit.

Promoting grape cultivation in Hissar (Haryana)

Four grape varieties (Flame Seedless, Early

Perlette, Manjari Naveen and Manjari Medika) were
planted at the R & D farm of College of Agriculture,
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Hissar, HAU (Haryana) on 13" and 14" August, 2018.
The care and management of grafted plants in the
field was being taken by the staff of HAU. To assess
the progress, Dr. R.G. Somkuwar accompanied by
Dr. Manindar Singh, Scientist (Hort.), HAU visited
the plot. The vines of each variety were growing well.
However, the vines were yet to be trained on trellises.
They have been advised to erect trellises and install
drip irrigation system.

Field Visits

* Dr.R.G. Somkuwar and Dr. A.K. Upadhyay visited

b= Karjat and Rashin area
of Ahmednagar district
along with MRDBS
officials on 30th August
2019. The elongated
varieties mainly Manik
Chaman, Sonaka and
Super Sonaka are
grown in this area. The
grape growers were
advised for the
production of quality
grapes in elongated
varieties. Approximately 150 grape growers
attended the lecture.

* Dr. Indu S Sawant visited flood affected
vineyards in Walwa, Sangli on 30" August 2019
and guided the grape growers on need to
integrate Trichoderma in their management
schedule for effective management of downy
mildew disease.

* Dr. D. S. Yadav visited vineyards affected from
new stem borer species and guided for its
managementon 16 July 2019 at Nashik.

e Dr. D. S. Yadav visited vineyards affected from
caterpillar and guided for its management on 18
September2019 at Nasik.

+ Dr. A. K. Upadhyay and Dr Sujoy Saha along
with MRDBS officials visited the vineyards
affected by continuous and prolonged rains and
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guided the growers for profitable production in
Nasik on 29 October, 2019.

 Dr. A. K. Upadhyay and D. S. Yadav visited
heavy rainfall affected vineyards at Junnar on
25"November 2019 and guided grape growers on
practices to be followed for managing the
vineyards.

Participation in Krishi Vigyan Mela/Farmers
Fairs/Exhibitions

« ICAR-NRCG participated in Kisan-2019
organized at Pune during 11-15" December 2019.
Developed technologies were displayed through
posters. Live samples of grapes, raisins, juices,
wines, cookies etc. were displayed on the stall.
Important publications of I[CAR-NRCG were also
available on stall for sale purpose.

Television Programmes

+ Dr.R.G. Somkuwar: (I) 5181 STd TREsTeUYe domt
(1" week of April 2019), (ii) gTe7 ST GerarsHfd
- ATl SHeERATIAT=AT HIEEHI (1 week of May
2019) (ii1) A phone in live program for grapes and
mango under Hello Kisan. Guided the grape
growers based on their question through phone and
also participated in the discussion on grape status

in the country with the anchor (22/05/2019), (iv)
FIEl UNTRd=a T grefae ST (1

week of July 2019), (v) TR WA FI&€TR
AT (1% week of November 2019), (vi) shTdl

STEATIIGR TolgR. grerarert FHiddt (11 week of
November 2019).

« Dr. S. D. Ramteke: Physiological disorders in grape
(11 October, 2019)

Radio Talks broadcasted by Aakashvani, Pune

« Dr. R. G. Somkuwar: (i) Tel uftqsa=a1
IURRISAT (1% week of July 2019), (ii) €igR
wesfAftfclt STfor T TR Tar grer smme S
SFEATIAT= YT (1" week of October 2019).

‘ NN
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TRAINING AND CAPACITY BUILDING
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Training and Capacity Building of ICAR
Employees

Deputation Abroad

+ Dr. K. Banerjee participated in the 133" Annual
Meeting of AOAC International organized in
USA during 6-12" September 2019.

Training Acquired

* Dr. R.G. Somkuwar participated in the 'Training
Workshop for Vigilance Officer of ICAR'
organized at ICAR-National Academy of
Agricultural Research Management, Hyderabad
during 31" October -1" November 2019.

« Dr. R.G. Somkuwar participated in the
'Management Development Programme on
Leadership Development (a pre-RMP
programme)' organized at ICAR-National
Academy of Agricultural Research Management,
Hyderabad during 2-13" December 2019.

e Mrs. Kavita Y. Mundankar participated in the
Training Programme on 'Intellectual Property
Valuation and Technology Management'
organized by ICAR-National Academy of
Agricultural Research Management, Hyderabad
during 15-19" October 2019.

e Dr. Roshni R. Samarth participated in the
'"Training cum Interface Meeting on Project
Appraisal and Research Data Management of
ICAR-AICRP on Fruits' at ICAR-ITHR,
Bengaluru during 19-21" August 2019.

* Dr. Roshni R. Samarth participated in the WSET
Wine Education Week-Dondori Eve organized by
Sula Vineyards Pvt. Ltd., Mumbai at Dindori,
Nasik on 9" September 2019.

e Dr. Roshni R. Samarth participated in the the
Training on 'Recent Bioinformatics Tools for

Y 4



g AEfa S| 3 9N favemm % forg
anyfae S g famm wrem’ o ufserer § wm
form

<[, 3TEHe e &Y. ft. 4 UhHuEuHuaTs, T3 faed
3N NG @ geE % foe et e
feroctuT Shueeh’ T RIS S THUST / Seeeuasi
T %E -2 o d&d, YeH, WA 3T 9T g 8
gt forEeht e wRedE oy famm sgeeam
TEIH (SEIMEENNN), @S H 21 I H 24
TSR 2019 H Wt o |

. 9. 9. MES 7 15 ¥ 26 JAE 2019 % A
aqueTg favdfoener, deuee § ‘waw H ffom g
S wfefen’ w wfsegor e feham |

off. 9, A HIFHeA 4 25 | 27 TR 2019 W R
WThITIT 519 Y5 &1 STHYM M, e |
IRTA =ITer™ el | e arel WiehaT d %
YIS HUETET % hiIl § R & foIw
SR | 9T fora)

i, . A1 T A 26 I3 F 2 JATE 2019 & A
W II-TF i FTELH T84 Feher, Betree
BRI AN AT Jae T Ifne srisd | o
o o |

oft. 91, I, BeTeh, debdiehl AR 3 25-27 Fa&X
2019 o SR WIH3TII-hg 3TT] FTHHH HEIH,
Rmen § s ‘whed § gUida 3R wwwn
SHIEret i feem & erdar fmior srisen’ o v form |

I I.'l __.I

ErET)
AR

Genome and Proteome Analysis' organized by
ICAR-National Academy of Agricultural

Research Management, Hyderabad during 17-21"
September2019.

Dr. Ahammed Shabeer T. P. participated in the 5
days workshop on 'Chemical Risk Analysis
Framework for Food Safety' held from 21st
October to 24th October 2019 at the Indian
Institute of Toxicological Research (IITR),
Lucknow, India organized by FSSAI, New Delhi
under the FAO/WHO Codex Trust Fund-2 joint
project by Bhutan, India and Nepal.

Dr. D.N. Gawande participated in the training on
'"TILLING and Genome Editing in Crop Plants'
during 15-26" July 2019 at University of
Hyderabad, Hyderabad.

Mr. B.L. Kokkula participated in the Workshop for
'Improving Skills of Administrative Staff of ICAR
dealing with Court Cases' organized by ICAR-
Central Arid Zone Research Institute (CAZRI),
Jodhpur during 25-27" November 2019.

Mr. M.N. Ganti participated in the 'Training
Programme on Hospitality Management'
organized by ICAR-National Academy of
Agricultural Research Management, Hyderabad
during 26" June to 2™ July 2019.

Mr. B.J. Phalke participated in the 'Capacity
building programme towards a secure and
resillent workplace at ICAR' organized at ICAR-
Central Potato Research Institute, Shimla during
25-27"November2019.
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Seminar/Symposium/Conference/Meeting/Workshop organized and attended by employees

el SIER AL VA ECD AT T T
BT AW e a1 ofifes Period Organizer
Name of Title of Seminars/ and place
the scientists Symposia/Conferences
Dr. Indu S. Sawant International Dialogue on November Society for
Dr. R. G. Somkuwar "Indian Viticulture: Way Forward" | 15-16, 2019 Advancement of
Dr. Anuradha Upadhyay Viticulture and
Dr. A. K. Upadhyay Enology, Pune and
Dr. K. Banerjee ICAR-National
Dr. S. D. Ramteke Research Centre for
Dr. A. K. Sharma Grapes, Pune
Dr. Sujoy Saha
Mrs. Kavita Y. Mundankar
Dr. D. S. Yadav
Dr. Roshni R. Samarth
Dr. Ahammed Shabeer T. P.
Dr. D. N. Gawande
Mrs. Yukti Verma
Dr. K. Banerjee 10" International Fresenius June 27-28, Die Akademie
Conference - Pesticide Residues | 2019 Fresenius, Germany
in Food at Wiesbaden,
Germany
Dr. Indu S. Sawant International Conference on July 24-27, Association for
Dr. Sujoy Saha Plant Protection in Horticulture - | 2019 Advancement of
Advances and Challenges Pest Management in
(ICPPH-2019) Horticultural
Ecosystems in
collaboration with
ICAR-IIHR,
Bengaluru
Dr. D. S. Yadav XIX International Plant November International Crops
Protection Congress 10-14, 2019 Research Institute

for the Semi-Arid
Tropics, Hyderabad
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Dr. S.D. Ramteke National Conference of Plant December Kerala Agricultural
Physiology-2019: Plant 19-21, 2019 University, Thrissur
Productivity and Stress and Indian Society
Management for Plant Physiology,
New Delhi
Dr. A K. Sharma Progressive Horticulture December Indian Society of
Conclave on Futuristic 8-10, 2019 Horticultural
Technologies in Horticulture Research and
Development,
Uttarakhand and
ICAR-Central
Institute of
Subtropical
Horticulture, Lucknow
Dr. Sujoy Saha National Symposium on November Indian
Mitigating Biotic Stresses in 5-6,2019 Phytopathological
Agriculture for 21st Century: Society and Uttar
Changing Market Paradigm Banga Krishi
Viswavidyalaya,
Coochbehar, West
Bengal
Dr. Ahammed Seminar on "Interactive Session October Federation of Indian
Shabeer T.P. on Export of Grapes" 18,2019 Export Organization

and Grape Exporters
Association of
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Dr. Ahammed
Shabeer T. P.

on ICAR-Metabolomics
Research Group

(o QN
EARNISIVALED
Workshops / Meetings
Asnfienl BT R /S <hl Yk srafe AT TG TAT
Name of scientists Title of workshop/meeting Period Organizer and place
Dr. Indu S. Sawant Meeting with the DDG (HS) & DG, | May 16,2019 | DDG (HS), ICAR,
Dr. Anuradha ICAR to present the QRT Report New Delhi
Upadhyay of the Centre
Dr. Indu S. Sawant Foundation Day function and May 17-18, Dr.BSKKYV, Dapoli
meeting of Panel of Judges for 2019
selection of Best Teacher and Best
Research Paper Awards of
Dr.BSKKYV, Dapoli
Dr. Indu S. Sawant 47th Joint Agresco Meet 2019 of May 29-30, MPKYV, Rahuri
Maharashtra Agricultural 2019
Universities convened at MPKYV,
Rahuri
Dr. Indu S. Sawant First Expert Consultation meeting | July 8, 2019 ICAR, New Delhi

Dr. Indu S. Sawant

ICAR Foundation Day programme

July 16,2019

ICAR, New Delhi

Dr. Indu S. Sawant

Meeting convened by DDG (HS),
ICAR and participated in the
deliberations.

July 17,2019

DDG (HS), ICAR,
New Delhi

Dr. Indu S. Sawant

Foundation Stone Laying
Ceremony of ICAR-ATARI

August 3, 2019

ICAR-ATARI, Pune

Dr. Indu S. Sawant
Dr A. K. Upadhyay
Dr. R. G. Somkuwar
Dr. A. K. Sharma

Inaugural Programme of MRDBS
Annual Seminar at Balewadi, Pune

August 3, 2019

MRDBS, Pune at
Balewadi, Pune

Dr. Indu S. Sawant

Foundation Stone Laying ceremony
of ICAR-DFR followed by meeting
with DG, ICAR at Hotel Pride,
Shivajinagar (Pune)

August 3, 2019

ICAR-DFR, Pune

Dr. Indu S. Sawant

Meeting of Heads of Horticulture
Training Institutes

August 6, 2019

NHB at KVK, Baramati

Dr. Indu S. Sawant

XXV meeting of the ICAR
Regional Committee No. VII

August 9-10,
2019

ICAR-NBSS & LUP,
Nagpur
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Name of scientists Title of workshop/meeting Period Organizer and place

Dr. Indu S. Sawant

Meetings at the Maharashtra
Agricultural Universities Recruitment
Board (MAURB), MCAER, Pune for
recruitment of Heads and Professors
for Dr. PDKYV, Akola

August 20-21,
2019

MAURB, MCAER, Pune

Dr. Indu S. Sawant
Dr. A. K. Upadhyay

Interface meeting under 'Jalshakti
Abhiyaan' with ICAR Institutes,
SAUs, KVKs and Line Dept. Officials

August 22,
2019

ICAR-ATARI at
ICAR-DOGR,

Rajgurunagar, Pune

Dr. Indu S. Sawant

AMAAS review meeting

August 29,
2019

ICAR, New Delhi

Dr. Indu S. Sawant

Selection Committee meeting for
Subject Matter Specialists
(Plant Protection) at MPKV, Rahuri

September 13,
2019

MPKYV, Rahuri

am ferm)

Dr. Indu S. Sawant Open Defence on the Ph.D. thesis September 20, | Shivaji University,
of Mr. Mahesh R. Ghule as Guide. 2019 Kolhapur

gl. 35 9. 9 Te=dt 9HTE o THTH UF JUERR foqur  |FHaeR 24, 2019| WIHSTI-TEE TSI
TN ¥ ge Affy’ & w9 A T YEUT GEI, SR

Dr. Indu S. Sawant

Meeting to finalize the technical
programme of the project on
'Phytochemical content of the
unexploited fruits crops of Konkan
region and their chemical analysis'

October 11-12,
2019

Dr. BSKKY, Dapoli

Dr. Indu S. Sawant

Meeting convened by Joint Secretary

October 22,

Joint Secretary

(Plant Protection), DAC & FW to 2019 (Plant Protection), DAC
discuss issues related to the & FW, MoA & FW,
registration of insecticides under the New Delhi
Insecticides Act, 1968 on
recommendations of crop specific
Institute/Directorate.
Dr. R. G. Somkuwar | Research Committee meeting July 9, 2019 University of
Horticultural Sciences,
Bagalkot, Karnataka
Dr. R. G. Somkuwar | Research Committee meeting December 24, | Mahatma Phule Krishi
2019 Vidyapeeth, Rahuri
Dr. R. G. Somkuwar | Meeting to discuss role of plastic in |July 16,2019 | H'ble Minister of
Dr. A. K. Upadhyay | grape cultivation and insurance to Agriculture, Govt of
be given to the grape growers Maharashtra at

Mantralaya, Mumbai
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Name of scientists Title of workshop/meeting Period Organizer and place
Dr. R. G. Somkuwar | Expert for thesis viva of October 22, University of
PhD student 2019 Horticultural Sciences,
Bagalkot, Karnataka
Dr. R. G. Somkuwar | Crop Insurance October 23, State Department of
2019 Horticulture, Govt of

Maharashtra at Nasik

Dr. R. G. Somkuwar

Assessment committee for CAS
of Scientists

November 21,
2019

ICAR-Indian Institute of
Horticultural Research,

Bengaluru
Dr. Anuradha IMC of ICAR-NBAII, June 18, 2019 | ICAR-National Bureau
Upadhyay Bengaluru of Agricultural Insect

Resources, Bengaluru

Dr. Anuradha

Project Monitoring and Evaluation

July 30, 2019

DBT, New Delhi

Upadhyay committee of DBT NCS-TCP
Dr. Anuradha Assessment committee November 20, | ICAR-Indian Institute of
Upadhyay for CAS of scientists 2019 Horticultural Research,

Bengaluru

Dr. Anuradha

IBSC of ICAR-DOGR,

December 12,

ICAR-Directorate of

Upadhyay Rajgurunagar 2019 Onion and Garlic
Research, Rajgurunagar

Dr. A.K. Upadhyay RAC meeting of ICAR-NRCL May 18,2019 | ICAR-NRCL,
Muzzafarpur

Dr. A K. Upadhyay

Selection of SRF and YP-II

April 27, 2019

ICAR-Directorate of
Onion and Garlic
Research, Rajgurunagar

Dr. S.D. Ramteke Quarterly meeting for Krishidarshan | June 7, 2019 Doordarshan Kendra,
Amachi mati amachi manase Worli, Mumbai.
Programme

Dr. S.D. Ramteke External Examiner for conducting | July 2, 2019 Department of Crop
Qualifying examination for Ph.D. Physiology, UAS
at UAS Dharwad. Dharwad.

Dr. S.D. Ramteke Whole year insurance July 16,2019 | Department of

policy for grapes and pomegranate
fruit crops

Agriculture, Maharashtra
at Mumbai

Dr. S.D. Ramteke

Quarterly meeting of Agriculture
Advisory Committee of
Doordarshan, Mumbai

September 5,
2019

Doordarshan Kendra,

Worli, Mumbai
87 '
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Name of scientists Title of workshop/meeting Period Organizer and place
Dr. A.K. Sharma Meeting to develop RaisinNet in May 10,2019 | APEDA, Mumbai
line with Hortinet Traceability
Systems to facilitate farm registration
Dr. A.K. Sharma Workshop of Horticulture Training | August 6, 2019 | Krishi Vigyan Kendra,
Institutions Baramati
Dr. A.K. Sharma Meeting for raisin clusters November 7, | APEDA at Collector
2019 Office, Sangli
Dr. A.K. Sharma Meeting of Mandrup Raisin Cluster | November 26, | Directorate of Industries,
2019 Pune
Dr. A.K. Sharma 4th workshop on KRISHI portal December NASC, New Delhi
10-11, 2019

Dr. A K. Sharma

Buyers-cum-Sellers Meet for
Raisins

December 19,
2019

APEDA at Sangli

Food Safety'

Dr. A.K. Sharma Formulation of project December 26, | NASC, New Delhi
on precision farming 2019
Dr. Roshni R. Samarth| Workshop for reviewing of DUS April 25-26, Protection of Plant
centres for kharif crops 2019 Varieties and Farmers'
Rights Authority at
New Delhi
Dr. Ahammed Joint India-Nepal-Bhutan Codex June 19, 2019 | FSSAI New Delhi
Shabeer T.P. Trust Fund - Inception Workshop
Dr. Ahammed Conclave on Proficiency Testing August 30-31, | National Accreditation
Shabeer T.P. Providers (PTP) / Reference 2019 Board for testing and
Material Producers (RMP) calibration Laboratories
(NABL) at Hyderabad
Dr. Ahammed Workshop on 'Chemical Risk October 21-24, | FSSAI, New Delhi under
Shabeer T.P. Analysis Framework for 2019 the FAO/WHO Codex

Trust Fund-2 joint project
by Bhutan, India and
Nepal at Indian Institute
of Toxicological
Research Lucknow

Dr. D.N. Gawande

83rd State Level Committee meeting
of National Horticulture Board for
Pune region

May 29-30,
2019

National Horticulture
Board, Pune

Dr. D.N. Gawande

Quarterly meeting of Agriculture
Advisory Committee of

June 20, 2019

Aakashwani, Pune

‘gg
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PROGRAMMES ORGANIZED FOR OTHER
STAKEHOLDERS
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Training Programmes Organized

For grape growers

ICAR-NRCG, Pune and MRDBS, Pune jointly
organized a training programme on 'Sustainable
Quality Grape Production' during 24"-29" June
2019. This training programme was coordinated
by Dr. D. N. Gawande from ICAR-NRCG side. A
total of twenty-five participants from different
grape growing regions of Maharashtra attended
the programme.

'Entrepreneurship and Leadership Development
Programme' for Horticulture Entrepreneurs
desirous of applying to Schemes of National
Horticulture Board: Grape was organised during
14-25" October 2019. Dr. A. K. Sharma coor-

dinated the programme for eleven participants.

FEIU TIEIaTl GRT SR ST 1 T 3R SRTTI9iet TRl oh T2 STa=id

Vineyard visit by EDP trainees and interaction with progressive farmer
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» Entrepreneurship and Leadership Development
Programme for Horticulture Entrepreneurs
desirous of applying to Schemes of National
Horticulture Board: Grape' was organised during
16-21" December 2019. Dr. A. K. Sharma and Dr.
Roshni R. Samarth coordinated the programme
for fourteen participants.

For technical personnel of APEDA nominated
laboratories

% The following training programmes were
coordinated by Dr. K. Banerjee and Dr. Ahammed
Shabeer T. P.

* Proficiency testing programme for pesticide
residue analysis in okra homogenate' (02/05/2019
to 02/07/2019): There were 20 participants in this
programme.

* General requirement of ISO 17025: 2017 and
Internal Audit' (17/08/2019 to 18/08/2019): There
were 20 participants in this programme.

» Proficiency Testing (PT) Statistics as per ISO
13528', during (19/08/2019 to 20/08/2019): There
were 20 participants in this programme.

* Proficiency testing programme for pesticide
residue analysis in grape homogenate' during
(30/09/2019 to 15/11/2019): There were 35
participants in this programme.

% Pre-harvest and post-harvest sampling techniques
in fruit and vegetables for pesticide residue
analysis was organised on 05/08/2019. Training
programme was coordinated by Dr. K. Banerjee,
Dr. Ahammed Shabeer T.P. and Dr. S. D. Ramteke
for 96 participants.

R
%

Demonstration on sampling of peanuts for
aflatoxin analysis in a packhouse was organised
for the commercial food testing laboratories of
the country on 28/09/2019 at S M International,
GIDC, Kuwadva, Rajkot, Gujarat. A total of 65
participants attended the training. The
programme was coordinated by Dr. Ahammed
Shabeer T. P.
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For other organizations

'"Trainers training program on mycotoxin
analysis' was organised from 27-30 August 2019.
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It was sponsored by
FSSAI and Standard
Authority of India. Total
18 participants from
various food testing
laboratories across the
country attended the
program. The training
was coordinated by
Dr. Kaushik Banerjee.

For Library I/c and Scientist

'J-Gate@CeRA Regional Training Programme
2019' jointly organized by Consortium for e-
Resources in Agriculture ICAR-DKMA, New
Delhi; ICAR-NRCG,
Pune and Informatics
Publishing Limited
Bengaluru on 28th Dec.
2019. Dr. Ahammed
Shabeer T.P. coordinated
the programme for 54
participants representing
different ICAR institutes
and Universities from
Western Zone of the
country.

For ICAR-AIl India Coordinated Research Project

An online training programme on 'Disease map
preparation' was organized by ICAR-NRCG
using 'Google hangout' (http:// hangouts. google.
com) web application for institutes under AICRP
on Fruits during 24-27" September, 2019 in two
batches. Mrs. Kavita Mundankar coordinated the
training. The objective was to provide knowledge
on basic concepts of GIS in relation to disease map
preparation and creation of disease maps by using
GIS software. Total 25 participants attended the
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online training program.
A training manual on
'Disease map pre-
paration', was provided
to all the participants
through email for future
reference.

| Training given/summer
training/invited lectures

* Dr. Anuradha Upadhyay
was the resource person for ICAR Sponsored
Winter School on 'Climate Smart Agricultural
Technologies for Resource Conservation and
Increasing Farmer's Income' and delivered a
lecture on 'Biotechnological Approaches for
ClimateSmart Perennial Fruit Crops' on 7"
December 2019 at ICAR-NIASM, Baramati.

Dr. A.K. Upadhyay delivered lecture as Resource
person on 'Strategies to minimise climate risk in
grapes' in Winter School on “Climate smart
agricultural technologies for resource
conservation and increasing farmer's income” on
7" Dec.,2019 at ICAR-NIASM

Dr. A. K. Upadhyay delivered lecture on
'Strategies to minimise climate risk in grapes' in
the training programme on “Climate Smart
Agriculture and Abiotic Stress Management
Technologies for Enhancing Farmers' Income” on
20" December 2019 at ICAR-NIASM, Baramati,
district Pune.

Dr. Roshni Samarth demonstrated field and
institute activity to 25 trainees on 27" November,
2019 during their visit to [CAR-NRC for Grapes,
Pune under the CAFT 21 days training
programme on 'National Problems and
Constraints in Fruit Crops' organized by Dept. of
Horticulture, Central Campus, MPKYV, Rahuri.

Dr. Indu Sawant, Dr. R. G. Somkuwar, Dr. Ajay
Kumar Upadhyay, Dr. S. D. Ramteke, Dr. Ajay
Kumar Sharma, Dr. Sujoy Saha, Dr. Deependra
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Singh Yadav, Dr. Ahammed Shabeer TP, Dr.
Roshni Samarth and Dr. D. N. Gawande were the
resource persons for lectures and field
demonstration to participants of Entrepreneurship
and Leadership Development Programme of
National Horticulture Board: Grape in the training
programme organized during 14-25 October and
16-21 December, 2019.

Dr. Ahammed Shabeer T. P. delivered a lecture on
“Proficiency testing program in grape for pesticide
residue analysis” at 3" National Proficiency
Testing Provider (PTP)/Reference Material
Producer (RMP) conclave at Hyderabad during 30-
31 August, 2019 organized by NABL, New Delhi.

A packhouse demonstration training in peanut for
aflatoxin analysis was given by Dr. Ahammed
Shabeer T. P. to the commercial food testing
laboratories of the country on 28" September 2019
at S M International, GIDC, Kuwadva, Rajkot,
Gujarat.
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Professional attachment training to scientists of other institutes

17/05/2019 to | 1. . Ssil, TU™ ST
16/08/2019 | (& =)

Dr. K. Banerjee, Principal
Scientist (Agril. Chemistry)

HTH ST - TR =ATE T =R
IFHYH T, SHTEf

ICAR-Indian Grassland and Fodder
Research Institute, Jhansi

Sl. 314 $AX
Dr. Anup Kumar

ferenferai grn witere wE

Project work by students

. 3. %. At gEe & fafi= fafemt = 18/02/2019 - THES hicist
Dr. A. K. Sharma | STIRT T SR IR 17/052019 3% G eI, gor
foraranatt w rerEs S MIT College of Food
To study the drying Technology, Pune
characteristics of raisins by
using different drying systems
TR % T =&k TR A |01/01/2019
TR -30/05/2019
Evaluation of Charak grapes
for processing
1. 4o bal qTeq T hl dehlehl <l 15/05/2019 Wit fevafaemes,
Dr. Sujoy Saha = -15/06/2019 gt
Familiarization of techniques Amity University,
in Plant Pathology Noida
. g9 Fal IR AT o SFITETA b T [16/01/2019 .. TEAT il
Dr. Sujoy Saha T § YT Tt -15/07/2019 3T T1EH U HiAd,
=1 Foreqor feranferert, g
Characterization of Xanthomonas K.J. Somaiya College
spp. from bacterial leaf spot of Science Commerce,
disease of grapevine Vidyavihar, Mumbai
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™ Title of the project/Hands Duration & Institute/University
Name of the on training No. of
Scientist students
B[, e TSR EArEINERCERLICIREICA ] 09/09/2019 3 <aTe HETIETer, 3T
PR SR fagermor -08/10/2019 a8, et HieaT
Dr. Ahammed Extraction and analysis of Devchand College,
Shabeer T. P. pesticide residues Arjun Nagar, district
Kolhapur
HeAl 3T Tfesdi o hieawh 01/05/2019 2 Trarstt, fevafemmem,
CCHUEaRE ] -31/05/2019 HICET
Extraction of pesticide residues Shivaji University,
from fruits and vegetables Kolhapur
sfigeft S . 3T Haed 3 TG0 dhieh 01/05/2019 2 INEISIMEFEIERINER
Mrs. Anupa T. Tissue culture and nursery -31/05/2019 Elﬁ?&'?{{
techniques Shivaji University,
Kolhapur
fope AT it & gew waew |01/11/2018 1 | e Hiew
& fTT Weepier b1 AhIRTT  [-31/05/2019 3T | TS, g
Standardization of protocol MIT College of Food
for micro-propagation of Technology, Pune
variety Nana Purple
st gfm amt EHARCHIERRINIGI R RERIEK 01/05/2019 2 et fovafoamem,
Mrs. Yukti Verma | fageisor & figt 3t rew w3+ -31/05/2019 HICETR
frgeTuTTeneh dehHiehl T Ui Shivaji University,
Familiarisation on the soil Kolhapur

and plant analytical techniques
in Soil Science laboratory
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Guiding Ph.D. students
TR fervatermem @ ™ fereneff =t A MIEREBEIMILE
™ Name of the University Name of the Thesis title
Name of the student
Scientist
. .. g | Pt fovafomme, Hiegr goft ol wetm | T, Serem, witt
Dr. R.G. Somkuwar | Shivaji University, Kolhapur Tl 3R AR HIUCET
Ms. Aarti foTe @ret 3R Twhe IR
Khanderao e TREAT T Yoo
Bhongale Evaluation of red and

white grape wine varieties
for growth, yield, berry
composition and
enological parameters

. Wl Sl
Dr. K. Banerjee

FHafed e (THTEsTEsT)
Academy of Scientific and
Innovative Research (AcSIR)

AR g oodarg| wwifs wafeawr & Adid

Akanksha Singh B fChE 3 SATRETA

Kachhawaha TEATA 3ITE 3T FARAT
FAg & fou fawrhar

Occurrence of
pharmaceuticals and
personal care products in
the aquatic environment
and toxicity to Chlorella
vulgaris

gut forvaferemea & wa.ueEd (arE, fruam siv
AehigieT UrENient ) o feroden

it amies 3% defa faww % fow qo
Torgafermer & w.ugd (ameq, fpved 3R sewiEa
ENfihT) % fafeseat S & foe ganem =t 91 98
feft 1 a8 greT PR S grT 3Rt R ST
21 B 41 AW AR 12 WIS @ F IFeral
TR TteT, SReqcehuT 311 TTeehrdl T 3Miehet ot g
% Ssmrferent = feram)

‘96
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Faculty for M.Sc. (Wine, Brewing and Alcohol
Technology) course of Pune University

All the scientists were the resource person in their
respective field of specialization for viticulture course
of M.Sc. (Wine, Brewing and Alcohol Technology) of
Pune University. This post-graduate degree course is
being offered by Vasantdada Sugar Institute, Pune.
About 41 lectures and 12 practical sessions were
conducted apart from practical examination, student's
presentations and home assignments.
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Terdr (Fddt) 3t ded gl fmfar ()
hirerd W 1. 37gue et 4.4, g &t 18 wgfa &
TOTC AT 3T -3 1 G0 o THL FHE T
w17 YeTa’ & e T |

o T .. GG J HANEY Tl TaHTRE HeerT
HISSYM H Y hifd TEHR 2019 TH ferarm|

o 7. !, Ssf A fganfies 2017-2018 o forw wuged
HT=IT &I STH fehaT|

o T W S B IRAE foRE wHEE THIfbuH,
2019 1 TR Joel! SRS TLEhR STH 37T

o . . P. WA Bl 2ff U TSR TAN IRAR,
TERIY g “Talieteht SR IHER gWhR 2019 9
grTta feme |

T U T

3R THITII-TTh §RI 15-16 FasK 2019 %
A AR A fodiehest W SAausiy Hare:
d BiEe’ | UHR AR, 3., gm0l . TH., |9Ed 3.
q., 979d | €. 3R |18l g, g uied W@ree YeeE:
Jfoe < GMEhI0T T o TR T 3R o T=ekt
TireTey & faeT® g™ JRT 1 e’ I Ju9
TR | T feha T |

3R ATHITII-TTeh §RI 15-16 FasK 2019 %

Awards

National

ICAR-NRCG awarded with the '2" Best
Proficiency Testing Provider' in the country for the
presentation made by Dr. Ahammed Shabeer T.P.
during 3" National Proficiency Testing Provider
(PTP) and Reference Material Producer (RMP)
Conclave organized by NABL, New Delhiat
Hyderabad during 30-31" August,2019.

Dr. R. G. Somkuwar received Krishi Kranti
Puraskar 2019 from Krishibhushan Late
Raosaheb Kadlag Foundation.

Dr. K. Banerjee received NAAS Recognition
Award for the biennium 2017-2018.

Dr. K. Banerjee received Platinum Jubilee Lecture
Award of Indian Science Congress Association,
2019.

Dr. A. K. Upadhyay received 'Dhabolkar Prayog
Parivar Award 2019' by Shree A. Dhabolkar
Prayog Parivar, Maharashtra.

Best poster presentation

Poster 'Assessment of chitosan formulations
against powdery mildew of grapes' by Thosar RU,
Chavan VM, Sawant IS, Sawant SD and Saha S
was awarded first prize (in Session on Plant health
management: futuristic approaches) in the
International Dialogue on 'Indian Viticulture: Way
Forward' organized by Society for the Advance-
ment of Viticulture and Enology and ICAR-
NRCG at Pune during 15-16" November 2019.

Poster 'Trichoderma-An effective tool for
eradication of downy mildew from grape
vineyards' by Chavan VM, Thosar RU, Sawant IS,

) 4
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Sawant SD and Saha S was awarded second prize
(in Session on Plant health management: futuristic
approaches) in the International Dialogue on
'Indian Viticulture: Way Forward' organized by
Society for the Advancement of Viticulture and
Enology and ICAR-NRCG at Pune during 15-16"
November2019.

Poster 'Effect of different rootstocks on growth,
yield and quality of Red Globe grapes' by Ghule
VS, Ranpise SA, Somkuwar RG and Kulkarni SS
was awarded second prize (in Session on Climate
resilience: strategies and tools) in the
International Dialogue on 'Indian Viticulture: Way
Forward' organized by Society for the Advance-
ment of Viticulture and Enology and ICAR-
NRCG at Pune during 15-16" November 2019.

Poster 'Assessment of Polyoxin D Zinc salt 5 %
SC against powdery mildew vis-a-vis its
compatibility against different biocontrol agents
in grapes' by Saha S, Sawant IS and Pawar SB was
awarded third prize (in Session on Plant health
management: futuristic approaches) in the
International Dialogue on 'Indian Viticulture: Way
Forward' organized by Society for the Advance-
ment of Viticulture and Enology and ICAR-
NRCG at Pune during 15-16" November2019.

Recognitions

Fellow of Scientific Society

Dr. A. K. Sharma was conferred ISHRD
Fellowship 2015 by Indian
Society of Horticulture
Research and Development
in Progressive Horticulture
Conclave-2019 held during
8-10" December 2019 at
Lucknow.
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Dr. R. G. Somkuwar was conferred ISHRD
Fellowship 2016 by Indian Society of
Horticulture Research and Development in
Progressive Horticulture Conclave-2019 held
during 8-10" December 2019 at Lucknow.

Chief Guest

Dr. Indu S. Sawant was the Chief Guest in the 22™
Foundation Day of ICAR-DOGR, Rajgurunagar,
Pune celebrated on 17" June 2019.

Dr. Indu S. Sawant was the Chief Guest in the
concluding programme of 'Hindi Week'
celebration and prize distribution of ICAR-
NIASM, Baramati on 24" September 2019.

Dr. Sujoy Saha was the Chief Guest and judge for
the Regional Level Science Exhibition on the
Theme of Sustainable Development in Science and
Technology with a thrust on Water Conservation on
2" Dec.,2019. Over 95 schools with 150 exhibits
from all over Maharashtra participated in this.

Dr. A. K. Upadhyay was the chief guest at the
valedictory function of
collaborative training
program with MANAGE on
“Climate Smart Agriculture
and Abiotic Stress
Management Technologies
for Enhancing Farmers'
Income” held at ICAR-
NIASM, Baramati, Pune
from December 16-20,
2019.

Chairman of technical session in Conference/
Workshop

o . 3gH. 9Edd 29-30 W 2019 % GRH ABHE,  °
T T TS 7T HEWIY HiY fereafereeri i 47 off
TIH W@ HIE 2019 T UCU T TA h
ST |

TR WTR3TTI - T3, GO §RT 15-16 FasK 2019

A A=Y

Dr. Indu S. Sawant chaired the session on plant
protection at 47" Joint Agresco Meet 2019 of
Mabharashtra Agricultural Universities convened
at MPKYV, Rahuri during 29-30" May 2019.

Dr. Indu S. Sawant co-chaired the session on plant
protection in the International Dialogue on 'Indian
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Viticulture: Way Forward' organized by Society
for the Advancement of Viticulture and Enology,
Pune and ICAR-National Research Centre for
Grapes, Pune during 15-16" November 2019.

Dr. R.G. Somkuwar, Dr. Anuradha Upadhyay, Dr.
A. K. Upadhyay, Dr. S. D. Ramteke, Dr. Roshni
Samarth, Dr. Sujoy Saha and Dr. A K Sharma were
rapporteur in their respective sessions in
International Dialogue on 'Indian Viticulture: Way
Forward' organized by Society for the
Advancement of Viticulture and Enology, Pune
and ICAR-National Research Centre for Grapes,
Pune during 15-16" November 2019.

Dr. Roshni R. Samarth was rapporteur in Workshop
for reviewing of DUS centres for kharif crops
organized by Protection of Plant Varieties and
Farmers' Right at New Delhi 25-26" April, 2019.

Editorial Boards

Dr. A. K. Sharma was nominated as Associate
Editor of research journal 'Progressive
Horticulture' of Indian Society of Horticultural
Research and Development.

Dr. Roshni Samarth was Associate Editor of
Annual report 2018-19 ICAR-AIll India
Coordinated Research Project on Fruits.

Reviewer/examiner

Dr. Indu S. Sawant was a member of Panel of
Judges for selection of Best Teacher and Best
Research Paper Awards of Dr. BSKKYV, Dapoli
during their Foundation Day function on 17-18"
May 2019.

Dr. R.G. Somkuwar evaluated thesis 'Evaluation
of Ber (Zizyphus mauriatiana L.) genotypes for
morphological and physicochemical characters'
of Mahatma Phule Krishi Vidyapeeth, Rahuri

Dr. R.G. Somkuwar evaluated thesis 'Study of
physiologically disordered fruits of Nagpur
mandarin' of Department of Fruit Science, Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola.
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Dr. R.G. Somkuwar evaluated thesis 'Qualities of
wine as influenced by cane regulation and crop
load of grapes under Karnataka' of Department of
Fruit Science, University of Horticultural
Sciences, Bagalkot, Karnataka.

Dr. R.G. Somkuwar evaluated thesis 'Effect of
nutrients and plant growth regulators on yield,
quality and post-harvest life of banana cv. Grand
nine of Vasantrao Naik Marathwada Krishi
Vidyapeeth, Parbhani.

Dr. Anuradha Upadhyay was nominated as
external Examiner by Mangalore University for
Ph.D. thesis defense viva.

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

Dr. Anuradha Upadhyay was recognized as
reviewer by the journals BMC-Plant Biology,
BMC-Genomics, Plant physiology and
biochemistry, and Vitis and reviewed five
manuscripts during the year.

Dr. S. D. Ramteke evaluated thesis 'Physiological
studies on yield maximization in Chilli (Capsicum
Annum L.)' of Department of Crop Physiology,
UAS Dharwad.

Dr. S. D. Ramteke evaluated thesis 'Physiological
Investigation on Drought tolerance Mechanism in
released and pre-release genotypes of Groundnut
(Arachis hypogea L.) Department of Crop
Physiology, UAS Dharwad.

Dr. S.D Ramteke was expert for qualifying
examination of Ph.D department of Crop
Physiology, UAS Dharwad.

Dr. Roshni R. Samarth was Examiner for the End
Semester Practical Examinations of the MIT-ADT
University, Pune for the subject of Genetic
engineering on 2 and 3" May, 2019.

Dr. Roshni R. Samarth was paper setter for
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semester end examination of MIT-ADT
University, Pune for course 18BBT201 'Genetics'.

e Dr. Roshni R. Samarth was Examiner for the End
Semester Practical Examinations ofthe MIT-ADT
University, Pune for the subject of Molecular
Biology on 18 and 22" November 2019.

e Dr. Roshni R. Samarth and Dr. D. N. Gawande
were Practical Examiner of M.Sc. students of
Vasantdada Sugar Institute for WBAT course on
21" November2019.

Members of Committees

e Dr. Indu S. Sawant was the Member of the
following Committees.

- Selection Committee of Maharashtra
Agricultural Universities Recruitment
Board, MCAER, Pune and conducted
interviews of candidates for appointment to
the posts of Head of the Department and
Professor in Dr. Panjabrao Deshmukh Krishi
Vidyapeeth, Akola on 20-21" August 2019.

- Expert member in the Selection Committee
meeting held on 13" September 2019 for
recruitment of Subject Matter Specialists
(Plant Protection) at MPKV, Rahuri.

e Dr. R.G. Somkuwar was the Member of the
following Committees.

- Research Committee of University of
Horticultural Sciences, Bagalkot and attended
Research Committee meeting on 9" July 2019.

* Dr. Anuradha Upadhyay was the Member of the
following committees:

- Member of Project Monitoring and
evaluation Committee (PMEC) of DBT
National Certification System for Tissue
Culture raised Plants (NCS TCP).

- Member of DBT Accreditation Panel of
NCS-TCP.

- Member of assessment committee for Career
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Advancement Scheme in the discipline of
Biotechnology at ICAR-ITHR, Bengaluru.

- Member of IMC of ICAR-National Research
Centre on Pomegranate, Solapur.

- Member of IMC of ICAR-National Bureau
of Agricultural Insect Resources, Bengaluru.

- Member of Institute Biosafety Committee
(IBSC) of ICAR-Directorate of Onion and
Garlic Research, Rajgurunagar, district Pune.

Dr. A.K. Upadhyay was the Member of the
following committees:

- Memberof RAC of ICAR-NRCL.

- Member of Committee as outside expert for
selection of SRF and YP-II at DOGR,
Rajgurunagar.

- Member of DPC for promotion of Technical
Officer at ICAR-NRCG, Pune

Dr. Indu S. Sawant was the Chairperson of the
organizing Committee of International Dialogue
on ‘Indian Viticulture: Way Forward’ organized
by Society of Advancement of Viticulture and
Enology and ICAR-NRCG, Pune during 15-16"
November 2019 at Pune.

Dr. Anuradha Upadhyay was the Member
Secretary of the organizing Committee of
International Dialogue on ‘Indian Viticulture: Way
Forward’ organized by Society of Advancement of
Viticulture and Enology and ICAR-NRCG, Pune
during 15-16" November 2019 at Pune.

Dr. R. G. Somkuwar, Dr. A. K. Upadhyay, Dr. K.
Banerjee, Dr. S. D. Ramteke, Dr. A. K. Sharma
and Dr. Sujoy Saha were Member of the
Organizing Committee of International Dialogue
on ‘Indian Viticulture: Way Forward’ organized
by Society of Advancement of Viticulture and
Enology and ICAR-NRCG, Pune during 15-16"

November 2019 at Pune.
103 '



o 1. 3. %F. IWl 8-10 fEHsR, 2019 % A TGS
T 3fea TETEdl 3T Bifchoaial Td Ug Sacuie
3R WIHSTI-h4d WU SFEH FEH g
FARfSa TfiE giféshest i -2019° 6t
T S witfa & gee 9|

g1, gAYl .. THUS/Sguast hisad
TR HE-2 M, WA 37 JUTel gRI T<h T
% TEd THUHUHUSTE, 3 fooel g1 wRdw™ fow
T IEYH TRH (STEIMEAAR), @,
A H 21 | 24 3RS 2019 T TR T8RS
e & T vemfe Sfew favevn Saas
HrTer § AR gfafafy o w9 9 Tifia e )

B[, 4. 7. MaS, JRTEH AT & &b & Ue
& foru sriepe & foru nifsd favrfrr ve=fa afufy
EX2Rd

TH. THH! ATEIieh

o 2. UH T, THe ! IR Td U1ey Yo+ foawr |
S SIS TTEd hichvT iy feramdis, giet, Teny
S T, TEHT. AIGRIeh o &9 H =l ITH g |

Hua. &, anieyis

o . T ST I S, FTATETRS HET BT Y
fomia, el wery gaw fiuw, €. Aniess &
Y 1 H=IG1 S TS|

. . F. W Hl S TCERS HGd Bk BT
ferermdie, qrre, HEWTY R e <1, ARG % &9
H H1=IaT & TS|

2. R 1. THY 1 S AT |ed hishdl HY
formits, gmret, meRy g five €. unieyie % &
T HT=IT ST &S |

K+l

WIHITI-TAATeh AT Tfeiagd 2019

ErET)
AR

Dr. A. K. Sharma was member of National
Organizing Committee of ‘Progressive Horti-
culture Conclave-2019’ organized by I SHRD
and ICAR-Central Institute of Sub-tropical
Horticulture at Lucknow during 8-10" December
2019.

Dr. Ahammed Shabeer T.P. was nominated as part
of Indian Delegation to the workshop on
“Chemical Risk Analysis Framework for Food
Safety” held from 21* to 24" October 2019 at the
Indian Institute of Toxicological Research
(ITTR), Lucknow, India organized by FSSAI,
New Delhi under the FAO/WHO Codex Trust
Fund-2 joint project by Bhutan, India and Nepal.

Dr. D. N. Gawande was the member of DPC for
assessment of administrative staff for the post of
Assistanton 27.09.2019.

M. Sc. Guide

Dr. Roshni R. Samarth was recognized as M.Sc.
guide for the subject of Genetics and Plant
Breeding subject by Dr. Balasaheb Sawant
Konkan Krishi Vidyapeeth, Dapoli, Maharashtra.

Ph.D. Guide

Dr. Anuradha Upadhyay was recognized as Ph.D.
guide by Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli, Maharashtra.

Dr. A K. Sharma was recognized as Ph.D. guide
by Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli, Maharashtra.

Dr. Roshni R. Samarth was recognized as Ph.D.
guide by Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli, Maharashtra.

N
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LINKAGES AND COLLABORATION
INCLUDING EXTERNALLY FUNDED PROJECTS
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V1.

Vii.

I | TN 3 o Fraafa o fote dhreareres srawmt
1 TR 3 TTT Aerel {tet seTsTTer (Tdten)
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THITNT)

g wrfe &1 3TN Heh auf<a arTE
qeAtshd T yaga (Iua-fgdta =1om)

(THTAHTORE, N, TERIaT 3R fram Heam
T, Ty Tg fohem™ shemor Harer)

Collaborating and Externally Funded Projects

1.

iil.

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

. Validation of DUS characters for Grapes (PPV

and FRA).

Coordinated Horticulture Assessment &
Management using Geoinformatics (CHAMAN-
Phase-1I) (MNCFC, Department of Agriculture,
Cooperation and Farmers' Welfare, Ministry of
Agriculture and Farmers' Welfare).

3T o HTHTT THEHA SCTGH ehl 91907 urarat 3T iv. Nutritional quality and safety evaluation of
& Telioh (THUHTHUTS ) common processed products of grape (FSSAI).

: ¢ _- : 3 v. Cultivation of Commercial Seedless Varieties of
q‘fé{; wnt ﬁ% . 3 ﬁ%‘éﬁ aé ; f'ag Grapes at Taldangra Horticulture R & D Farms of
T .:ﬂTE e Bankura District, West Bengal (State Govt. of
Wt (afEm STt TS FhR) West Bengal)

Sifgeh Tue T 3T HfY SHenfiehl s e vi. Intellectual Property Management and Transfer/
/TR (Qq‘q\:mé‘l:ﬁ_w\gng) Commercialization of Agricultural Technology
L (NAIP-ICAR Scheme).

.. %‘: ng(ﬁ s Wé)ﬁ% vii. QTL mapping of bunch architecture related traits
=0 = §q&6 o FIL in Grapes (Vitis vinifera L.) under Indian
(TEEae, Siewd) conditions (SERB, DST)

N.*
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JFEUH 99/ Research Articles

1.

Anusree T, Suseela BR, Shabeer ATP, Oulkar DP.
2019. Streptomyces spp from Black Pepper
Rhizosphere: A Boundless Reservoir of
Antimicrobial and Growth Promoting
Metabolites. Journal of Biologically Active
Products from Nature 9 (1): 1-23.

. Fand,BB, Amala U, Yadav DS, Rathi G, Mhaske

SH, Upadhyay A, Shabeer ATP, Kumbhar DR.
2019. Bacterial volatiles from mealybug
honeydew exhibit kairomonal activity towards
solitary endoparasitoid Anagyrus dactylopii
(Howard) (Hymenoptera: Encyrtidae) in
grapevine ecosystem. Journal of Pest Science.
https://doi.org/10.1007/s10340-019-01150-4.

Ghule SB, SawantIS, SawantSD, Saha Sand
Devarumath RM. 2019. Isolation and
identification of three new mycoparasites of
Erysiphe necator for biological control of
grapevine powdery mildew. Australasian Plant
Pathology 48:351-367.

Ghule SB, SawantIS, Sawant SD, Saha S and
Devarumath RM. 2019. Genetic variation and
survival of Erysiphe necator in tropical India.
Tropical Plant Pathology. doi.org/10.1007/s
40858-019-00302-2.

Jankar JJ, Pawar VN and Sharma AK. 2019.
Effect of Alpha-tocopherol with guar gum
coating on the shelf life of Thompson Seedless
grape. Journal of AgriSearch 6(4): 161-165.

Jankar JJ, Pawar VN and Sharma AK. 2019.
Study on raisin quality and storability affected by
coating of guar gum and glycerol combinations.
Journal of Pharmacognosy and Phytochemistry
8(3):774-777.

7.

10.

11.

12.

Kamble AK, Sawant SD, Sawant IS, Ghule SB,
Patil AC and Saha S. 2019. Characterization of
Xanthomonas campestris pv. viticola causing
bacterial leaf spot of grapes in Maharashtra,

India. Journal of Environmental Biology
40:1145-1150.

Maske S, Upadhyay A, Satisha J, Patil SS, Kadoo
NY, and Gupta VS. 2019. Whole proteome
analysis of GA, response at panicle stage in grape
(Vitis vinifera) cv. Thompson Seedless. Journal
of Plant Growth Regulation. https://doi.org/10.
1007/s00344-019-10041-y.

Mirajkar SJ, Dalvi SG, Ramteke SD, Suprasanna
P. 2019. Foliar application of gamma radiation
processed chitosan triggered distinctive
biological responses in sugarcane under water
deficit stress condition. International Journal of
Biological Macromolecules 139: 1212-1223.

Patil S, Shinde M, Ramya P, Kadoo N, Upadhyay
A and Gupta VS. 2019. Comparative proteomics
unravels the differences in salt stress response of
own rooted and 110R grafted Thompson
Seedless grapevines. Journal of Proteome
Research.https://doi.org/10.1021/acs.jproteome.
9b00420.

Raut VM, Kanetkar S, Sawant SD, Ramteke SD,
Kulkarni M and Kadam M. 2019. The potential of
TABA (Gibberellic Acid 0.001% L) growth
stimulant to improve vegetative growth quality
characters and yield of Thompson Seedless
grapes. Pestology vol. XLno. 12 Dec2019.

Saurabh K, Math MK, Datta SC, Shabeer ATP
and Kumar R. 2019. Nanoclay polymer
composites loaded with urea and nitrification
inhibitors for controlling nitrification in soil.



13.

14.

15.

16.

17
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Archives of Agronomy and Soil Science 65 (4):
478-491.

Savalekar K, Shabeer ATP, Khan Z, Oulkar DP,
Jain P, Patil C and Banerjee K. 2019. Targeted
phenolic profiling of Sauvignon Blanc and Shiraz
grapes grown in two regions of India by liquid
chromatography-tandem mass spectrometry.
Journal of Food Science and Technology. 56 (7),
3300-13.

Sawant IS, Salunkhe VP, Ghule SB. et al. 2019.
Induction of resistance in grapevines against
powdery mildew by Bacillus strains. Indian
Phytopathology. doi:10.1007/s42360-019-
00171-4.

Shetty DS, Upadhyay AK, Kulkarni MV and
Sharma J. 2019. Biochemical changes induced
by varying irrigation levels during annual growth
cycle in Fantasy Seedless (Vitis vinifera L.).
Proceedings of the National Academy of
Sciences, India Section B: Biological Sciences.
89(4):1201-1211.https://doi.org/10.1007/s4001
1-018-1039-0.

Shinde MP, Upadhyay A, Upadhyay AK, Satisha
J, Oulkar DP. 2019. Rootstock influenced
metabolite changes during progressive salt stress
conditions in Thompson Seedless grape. Indian
Journal of Horticulture 76(3): 411-416.

. Somkuwar RG; Naik S; Sharma AK and Bhange

TR wREvTET SR 3t | TEd Tu=
Papers Presented at Symposia/Workshops/Meetings

A.

SIARTE / International

WA At/ Invited talks

1.

Banerjee K. 2019. Experience of the NRL in
India with the implementation of fit for purpose
methods for the country's export promotion. In
'10" International Fresenius Conference-
Pesticide Residues in Food' organized by Die

18.

19.

20.

21.

MA. 2019. Performance of grape varieties grown
under tropical regions for raisin yield and quality.
Indian Journal of Horticulture 76(2): 355-357.

Upadhyay AK, Sharma J, Sharma AK, Lodayaa J
and Oulkar DP. 2019. Effect of varying levels of
potassium on berry quality of Cabernet

Sauvignon grapes under tropical conditions.
Indian Journal of Horticulture 76(4): 633-639.

Yadav DS, Ranade Y, Mhaske S and Ghule S.
2019. Compatibility of insecticides with
entomopathogenic fungi, Metarhizium brunneum
(Petch) and Beauveria bassiana (Bals.) for bio-
intensive management of pink mealybug,
Maconellicoccus hirsutus (Green) in grapes, Vitis
vinifera Linnaeus. Journal of Biological Control
33(3):253-263.(NAAS: 5.34).

Yalamalle VR, Tomar BS, Kumar A, Shabeer
ATP. 2019. Polymer coating for higher pesticide
use efficiency, seed yield and quality in onion

(Allium cepa). Indian Journal of Agricultural
Sciences 89 (7): 1195-1199.

Yalamalle VR, Tomar BS, Kumar A and Shabeer
ATP. 2019. Seed soak method for application of
plant protectants for increasing pesticide use
efficiency, healthy crop and higher yield in garlic
(Allium sativum L.). Scientia Horticulturae 257,
108703. (DOI: https://doi.org/ 10.1016/
j-scienta.2019.108703).

Akademie Fresenius, Germany at Wiesbaden,
Germany during 27-28" June 2019.

Sawant IS. 2019. 'A Bio-intensive strategy for
production of pesticide residue free, quality
grapes.'. In 'International Conference on Plant
Protection in Horticulture-Advances and
Challenges' (ICPPH-2019) organized at

Bengaluru during July 24-27" July 2019.
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3. Saha S. 2019. Development of new generation
fungicides in horticultural crops: A sojourn. In:
Integrated biotic stress management
contemplating the needs in 21st century
organized by Indian Phytopathological Society
and Uttar Banga Krishi Viswavidyalaya, West
Bengal during 5-6" November 2019.

WW /Lead Presentations

Following lead presentations were delivered in
International Dialogue on 'Indian Viticulture: Way
Forward' organized by Society for the Advancement
of Viticulture and Enology and ICAR-National
Research Centre for Grapes at Pune during 15-16"
November2019.

1. Upadhyay A. 2019. Integrated omics approaches
for grape improvement.

2. Sharma AK. 2019. Wealth from Waste:
Opportunities for Indian Grape industry.

3. Upadhyay AK. 2019. Strategies to minimise
climate risk in grapes.

4. Sawant IS. 2019. Management of primary
inoculum for sustained grape production.

5. Dagadkhair RA. 2019. Optimizing
probiotication of antioxidant rich grape juice of
Manjari Medika using surface response
methodology.

6. Somkuwar, R. G. 2019. ICAR-NRCG
intervention to popularize grape cultivation in
Champhai and Mandsaur

7. Saha, S. 2019. ICAR-NRCG intervention to
popularise grapes in Bankura, West Bengal.

Hit@e T/ Oral Presentations

1. Saha S. 2019. Management of grape diseases by
new generation fungicide International In:
Conference on Plant Protection in Horticulture -
Advances and Challenges organized by ICAR-
Indian Institute of Horticultural Research,
Bengaluru and Association of Advancement of
Pest Management in Horticulture Ecosystem,

K+l
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National Institute of Plant Health Management,
Hyderabad and Indian Council of Agricultural
Research, New Delhi at ICAR-IIHR, Bengaluru
during 24-27" July 2019.

2. Yadav DS, Gurjar A, Upadhyay AK, Sawant SD
and Saha S.2019. Classification of Biotic and
Abiotic Stresses on Grape Berries using Deep
Learning Convolutional Neural Networks. In
XIX International Plant Protection Congress
IPPC2019 during 10-14 November 2019 at
Hyderabad organized by ICRISAT.

‘ﬁ'R'{SR?jﬁI /Poster presentations

Following posters were presented in International
Dialogue on 'Indian Viticulture: Way Forward'
organized by Society for the Advancement of
Viticulture and Enology and ICAR-National
Research Centre for Grapes at Pune during 15-16"
November2019.

1. Chavan RS., Upadhyay AK, Yadav SU and
Ghadge SG. 2019. Effect of ProRise package on
productivity of grape. Souvenir cum book of
abstracts p 207.

Chavan VM, Thosar RU, Sawant IS, Sawant SD

and Saha S. 2019. Trichoderma — An effective
tool for eradication of downy mildew from
grape vineyards. Souvenir cum book of
abstracts p 224.

3. Dhanshetty M, Lakade A, Naik S, Sharma AK,
Shabeer ATP and Banerjee K. 2019. Analytical
method development and monitoring of
aflatoxins (B1, B2, G1 and G2) and Ochratoxin
A in raisin and wine by UHPLC-FLD. Souvenir
cum book of abstracts p 238.

4. Ghule VS, Ranpise SA, Somkuwar RG and
Kulkarni SS. 2019. Effect of different rootstocks
on growth, yield and quality of Red Globe grapes.
Souvenir cum book of abstracts pp 213-214.

5. Goyal N, Bhatia G, Garewal N, Upadhyay A and
Singh K. 2019. Identification and
characterization of various defense-responsive
genes of ETI pathway responsive to downy

N



10.

11.

12.
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mildew infection and salicylic acid treatments in
Vitis vinifera L. Souvenir cum book of abstracts
p 199.

Hingmire S, Girame R, Jadhav M, Banerjee K
and Shabeer ATP. 2019. Residue dissipation,
evaluation of processing factor and safety
assessment of hexythiazox and bifenazate
insecticide residues during raisin preparation.
Souvenir cum book of abstracts pp 240-241.

Jambhekar HA, Takawale PV, Ramteke SD,
Jadhav MB, Gavali AH. 2019. Bio-efficacy of
Samved Fitochek in grapes cv. Manik Chaman.
Souvenir cum book of abstracts p 218.

Jankar JJ, Pawar VN and Sharma AK. 2019.
Garlic oil application for maintaining grape berry
quality. Souvenir cum book of abstracts p 232.

Kamble SD; Sahoo AK and Sharma AK. 2019.
Comparative study of Manjari Medika juice
based energy gel with available grape based
energy gel. Souvenir cum book of abstracts.
pp 235-236.

Khan ZS, Mandal A, Maske S, Shabeer ATP,
Gaikwad N, Shaikh S, and Banerjee K. 2019.
Comparative fatty acid profile differentiates the
seed and oil of a novel grape variety- Manjari
Medika, from Cabernet Sauvignon and
Sauvignon Blanc. Souvenir cum book of
abstracts p 242.

Khan ZS, Maske S, Chatterjee NS, Dhanshetty
M, Shabeer ATP, Shaikh S, and Banerjee K. 2019.
Introducing metabolite profile of the seed oil and
cake of a novel grape variety: Manjari Medika
and its comparison with Cabernet Sauvignon and
Sauvignon Blanc. Souvenir cum book of
abstracts pp 242-243.

Lakade A, Dhanshetty M, Sharma AK; Naik S,
Hingmire S, Pardeshi A, Banerjee K and Shabeer
Ahammed T. P. 2019. Monitoring and safety
evaluation of multi-residue pesticides in raisins
and wines from India by GC-MS/MS. Souvenir
cum book of abstracts p 237.

13.

14.

15.

16.

17.

18.

19.

20.

More S, Ramteke SD. 2019 Evaluation of
Diuron and Indaziflam against weeds of grape
vineyard. Souvenir cum book of abstracts
p224.

Naik S.; Sharma AK, Sawant SD; Somkuwar
RG and Raut G. 2019. Effect of pre-harvest
application of GA, on raisin quality. Souvenir

cum book of abstracts. Souvenir cum book of
abstracts pp 232-233.

Nerpagar A, Hingmire S, Kale R, Shabeer ATP
and Banerjee K. Studies on residue dynamics of
oxathiapiprolin and mandipropamid in grape
(Vitis Vinifera L.) by liquid chromatography
tandem mass spectrometry. Souvenir cum book
ofabstracts p 237-238.

Pardeshi A, Hingmire S, Nerpagar A, Tupe S,
Shabeer ATP and Banerjee K. Dissipation
kinetics and establishment of pre-harvest
interval (PHI) for fluxapyroxad and
difenoconazole in grape. Souvenir cum book of
abstracts p 236.

Ramteke SD, Gavali AH, Jadhav SN, Khalate
SM, Jadhav MB, Shelake AA. 2019 Bio-efficacy
of Stimplex on yield and quality of Tas-A-
Ganesh grapes. Souvenir cum book of abstracts
p223.

Ramteke SD, Gavali AH, Jadhav SN, Khalate
SM, Jadhav MB, Shelake AA. 2019. Bio-
efficacy of Divya Amrut and Divya Amrut soil
Conditioner in Tas-A-Ganesh grapes. Souvenir
cum book of abstracts p 209.

Ramteke SD, Jadhav SN, Jadhav MB, Khalate
SM, Gavali AH, Shelake AA. 2019. Impact of
Amaze-XI and Biozyme fruit plus on yield,
quality of Manik Chaman grapes. Souvenir cum
book of abstracts p 210.

Ramteke SD, Khalate SM, Gavali AH, Jadhav
MB, Jadhav SN, Shelake AA, Takawale PV.
2019. Effect of Mepiquat Chloride (5% AS) on
fruitfulness, yield and quality and its residual
fate in grapes. Souvenir cum book of abstracts

p217.
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21.

22.

23.

24.

25.

26.

27.

28.

Saha S, Das R, Somkuwar RG, Upadhyay AK,
Yadav DS, Das R and Sawant SD. 2019.
Adaptation and evaluation of prime table
varieties of grapes in red-laterite zone of West
Bengal. Souvenir cum book of abstracts pp 206-
207.

Thorat KD and Upadhyay A.2019. Cloning and

characterization of salt stress responsive chitin
inducible gibberellin responsive gene of grape
(Vitis vinifera L.). Souvenir cum book of
abstracts p 198.

Thosar RU, Chavan VM, Sawant IS, Sawant SD
and Saha S. 2019. Assessment of chitosan
formulations against powdery mildew of
grapes.Souvenir cum book of abstracts p 230.

Taynath S, Aher P, Hingmire S, Banerjee K and
Shabeer Ahammed T. P. 2019. Dissipation
kinetics and safety evaluation of azoxystrobin,
tebuconazole and cyazofamid in table grapes by
liquid chromatography-tandem mass
spectrometry. Souvenir cum book of abstracts
p241.

Upadhyay AK, Verma Y and Sharma. 2019.
Effect of organic fertilizers on yield and petiole
nutrient content of Thompson Seedless.
Souvenir cum book of abstracts p 216.

Vishnu Priyanka D. and Samarth RR. 2019.
Fruitful bud differentiation in coloured table
grapes. Souvenir cum book of abstracts p 201.

Yadav SU, Upadhyay AK and Chavan RS. 2019.
Techno-Z (Elemental sulphur (67%) + Zn
(14%))-novel formulation to manage calcareous
soils and improve productivity in grapes.
Souvenir cum book of abstracts p 212.

Zende P, Hingmire S, Shabeer ATP and Banerjee
K. 2019. Dissipation kinetics and evaluation of
pre-harvest interval for cyflufenamid and
metrafenone in grape (Vitis vinifera L.) .
Souvenir cum book of abstracts p 239.
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B. YR /National
AW aTdt /Invited Talks

1.

Banerjee K. 2019. Estimation of processing
factors: how relevant is a fit-for-purpose residue
analysis method. In workshop on 'Fixation of
Tolerance Limits of Pesticide Residues in
Processed Foods' organized by FSSAI during
12-13" December 2019, at FSSAI, FDA
Bhavan, New Delhi.

2. Banerjee K. 2019. Analytical quality control and

method validation procedures for pesticide
residue analysis. In training course on 'Method
Validation of Residues and Contaminant
Analysis for Export Trade' organized by
International Training Centre on Food Safety and
Applied Nutrition, on 20" November 2019, at
ITCFSAN, Mumbai.

Banerjee K. 2019. Analytical challenges in risk
assessment related to pesticide residue analysis.
In workshop on 'Chemical Risk Analysis
Framework for Food Safety' organized by FSSAI
and World Health Organization, during 21-24"
October 2019, at CSIR-Indian Institute of
Toxicology Research, Lucknow.

Banerjee K. 2019. Development of AOAC
SMPR 2018.010: Screening and identification
method for regulated veterinary drug residues in
food and application to commodities of India. In
workshop on Challenges & Solutions for
antibiotic residues in Animal Origin Food -Indian
Perspective' organized by India Section of
AOAC INTERNATIONAL and Nestle Food
Safety Institute on 13" November 2019 at The
Park Hotel, New Delhi.

Banerjee K. 2019. Analytical methods for trace
level analysis of pesticide residues. In 1st
National Agrochemicals Congress: Country's
Status on Various Fronts of Agrochemicals
organized by Society of Pesticide Science India,
Division of Agricultural Chemicals, [CAR-IARI,
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AOAC INTERNATIONAL-India Section and
Crop Care Foundation of India, during 13-16"
November2019, at ICAR-IARI, New Delhi.

Hifers Wgfd / Oral Presentations

1.

Sharma AK; Upadhyay AK and Somkuwar RG.
2019. Adopt grape growing in new areas for
better returns. In: Abstracts: Progressive
Horticulture Comclave-2019, Futuristic
Technologies in Horticulture. p 65.

uﬁmu@#}/ Poster presentations

1.

Jankar JJ, Pawar VN and Sharma AK. 2019.
Surface coating of Thompson Seedless grapes
with guar gum-green tea extract for quality. In:
Abstracts: Progressive Horticulture Comclave-
2019, Futuristic Technologies in Horticulture. Pp
115-116.

Ramteke SD, Jadhav SN, Gavali AH, Jadhav
MB, Khalate SM, Shelake AA. 2019. Revisiting
of chlormequat chloride (CCC) for influence on
fruitfulness and residue studies in Thompson
Seedless grapes. In National Conference of Plant
Physiology NCPP. pp.

J&deh 318914/ Book Chapters

1.

Oulkar DP, Khan Z, Jadhav M, Shabeer ATP and
Banerjee K. 2019. Multi-residue analysis of
pesticide utilizing advanced analytical tools. In
Pesticides and Pests. Edited by BS Parmar, S B
Singh and S Walia. Published by Cambridge
Scholar Publishing, UK.

Upadhyay A and Samarth RR. 2019. Chapter on
'Grapes' in book Breeding of Horticultural Crops
Volume 2: Tropical Fruits. Pp. 215-240.

Aeh-1ehl geited/ Technical bulletin

1.

Upadhyay AK, Sawant SD, Somkuwar RG,
Yadav DS, Saha S and Sawant IS. 2019. Grape
cultivation under plastic cover - Minimising risk
for sustained productivity. Technical Bulletin no.

2.

16. ICAR-National Research Centre for Grapes,
Pune. 24 p.

Sawant IS, Sawant SD, Yadav DS, Saha S and
Shabeer ATP. 2019. Bio-intensive disease and
pest management strategies for safe and
sustainable quality grape production. Technical
Bulletin no. 17. ICAR- National Research Centre
for Grapes, Pune. 26p.

ferar wie=t/ Extension folder

1. Sharma AK and Shabeer ATP. 2019. 'Zero waste'

processing technology for high value products
from Manjari Medika: a grape variety of ICAR-
NRCG. ICAR-National Research Centre for
Grapes, Pune.

TAehtehl i@ / Technical articles

1. Sawant IS and Upadhyay A. 2019. ICAR-

National Research Centre for Grapes:
technological accomplishments. In: Banerjee, K.
et al. (eds.) Souvenir cum Book of Abstracts,
International Dialogue on Indian Viticulture: Way
forward, ICAR-National Research Centre for
Grapes, Pune, 15-16" November2019.243 p.

. Gawande DN., Samarth RR and Upadhyay A.

2019. Grape improvement initiatives at I[CAR-
NRC Grapes, Pune. In: Banerjee, K. et al. (eds.)
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MEETINGS OF QRT, RAC, IMC, IRC WITH
SIGNIFICANT DECISIONS
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Quinquennial Review Team Meeting

The Indian Council of Agricultural Research (ICAR)
constituted fourth Quinquennial Review Team
(QRT) for the ICAR-National Research Centre for
Grapes, Pune vide ICAR Office Order F.No.
1(8)/2018-1A.V dated 11th December 2018 to review
the progress of research done and achievements made
during the preceding five year period from
01/04/2013 to 31/03/2018. The composition of the
team is as follows.

1. | &f. w\. €. Sremefl, g $emfd, sf. aEuEsR sreEr et A
Dr. S. D. Shikhamany, Former Vice-Chancellor, Dr. YSR Horticultural University Chairman
2. | = Y. =, ofhr, gd IhER (STTEr), STeud B2
Dr. P. C. Lenka, Former Professor (Hort.), OUAT Member
3. | &f. Fefae &g, 1@ yqw@, qa1 famm fawm, diog B2
Dr. Yadvinder Singh, Ex-Head, Dept. of Soil Sci., PAU Member
4. | 1. & WY 99, BN & @ SH, A= TS0 FY fawafmmes B2
Dr. T. Ramesh Babu, Former Dean of Agriculture, Acharya N. G.Ranga Member
Agricultural University
5. | =t 3. . 7, frees, TETet wieht arHior ARt germ e
Dr. R. K. Gupta, Director, Mahatma Gandhi Institute for Rural Member
Industrialization
6. | Ef. qUHT IUTEA™, YUH A, HIhITII-UHTTH e Afaa
Dr. Anuradha Upadhyay, Principal Scientist, ICAR-NRCG Member
Secretary

RIS sl 93 5-6 T 3R 11-13 A= 2019

1 AT 1 TS off 3R 7 75 2019 1 g | g5 53

% e Tl = sifew w9 fem mm e wd.

Tramfor, srema, 3R S, AU U, g ate

The meetings of QRT were held on 5-6" February
and 11-13" March 2019 and the report was finalized
during the meeting held at the Centre on 7" May 2019.
Dr. S. D. Shikhamany, Chairman, and Dr. Anuradha
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Upadhyay, Member Secretary, along with Dr Indu S.
Sawant, Director (Acting) submitted the report to
Director General, ICAR at Krishi Bhavan, New Delhi
on 16" May 2019 in presence of Dr A.K. Singh, DDG
(HS) and Dr W.S. Dhillon, ADG (HSI). The following
recommendations of the QRT are approved by ICAR
Governing Body:
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1.The hybrid Manjari
Medika is released for
juice purpose. Its juice,
skin and seed were found
to have high antioxidant
and anti-carcinogenic
properties. Hence its
juice could be promoted
as a health drink rather
than just a grape juice.

2. To ensure availability of
Manjari Medika grapes around the year for
processing, possibility of its production under
plastic cover and/or double cropping be explored
in Tamil Nadu and around Bengaluru. Manjari
Kishmish, the white seedless mutant of Kishmish
Rozavis may be promoted for table grape
production also.

3. In addition to mutation breeding and directed
crossings, selfing and open pollination may be
used in creating segregated population as a means
of widening the genetic base.

4. Attempts should be made for pyramiding of
genes for disease resistance.

5. Emphasis should be given to breeding for
naturally loose bunch and bold berries.

6. Technologies need to be evolved to extend grape
cultivation to non-traditional areas. A score card
for evaluation of non-traditional areas for
suitability to grape cultivation needs to be
evolved.

7. Nursery activities to produce virus free plants are
necessary. Establishment of virus free scion
block of commercially important varieties and
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9.

rootstocks is necessary. Shoot tip culture could be
atool in producing virus free stock plants.

Packages of cultural practices need to be
developed for Crimson Seedless and Nana Purple
varieties which are gaining popularity among
growers.

Since raisin industry in the country is expanding,
the institute should give more emphasis on
developing technologies for grape drying
including drying process, packaging, minimizing
browning during storage etc.

Research Advisory Committee Meeting

The following are the members of Research

Advisory Committee (RAC) of the Centre.

1. | o= #ft ST, =1, @ 39 AT (SFTEHT), HIhaTqq A
Padma Shree Dr. K.L. Chadha, Ex DDG (Hort.), ICAR. Chairman

2. | @ wwm. fagr, qd vg@, e faam, dog, it o
Dr. A.S. Bindra, Former Head, Deptt. of Hort., PAU, Ludhiana Member

3. | gf. .4, du, NeEdl, TWuEh 3hTE, e, JE foeeh e
Dr. K.C. Bansal, OSD, NAEP Unit, IARI, New Delhi Member

4. | . van wd. fgadt, ypw, gar fomm o Sy e fagm favm, smdusmas, o
% feeett Member
Dr. Brahma S. Dwivedi, Head, Soil Science and Agricultural Chemistry, IARI,
New Delhi

5. | o oTsen avffa, qd s, STSEHUSR-TH USSR, siefe 3R feems, Ssfidtem e
HY TEET HEIH, AT Member
Dr. Abraham Verghese, Ex-Director, ICAR-NBAIR, Bengaluru and Director, GPS
Institute of Agricultural Management, Bengaluru

6. | . 375H wgEN, WhHE 3R Y@, Hiv WreH faum faum =g $iy favafames, e
ifean, 9.9, Member
Dr. Anjan Bhatttacharya, Prof. and Head, Dept. of Agril. Chemicals, BCKYV,
Nadia, WB

7. | EF. Hoh. TRE, Y@, s YU qehHeh! W, WIhSTII—HT.91.37.9., o=
STe® Member
Dr. C.K. Narayana, Head, Division of Postharvest Technology, ICAR-ITHR,
Bengaluru
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8. R[S HEleuS (SMEHI-T), Wehad, 75 feocf! e Hee
Assistant Director General (Hort.-I), ICAR, New Delhi Ex-Officio
Member
9. . I HIA, IR: A, AT THA, Ter: o o=
Mr. Dnyaneshwar Kaule, At Post: Wadhane, Tal. Baramati, Dist. Pune Member
10.  oft FEET AU qerdt, HIYU, UK YIAT TR, dTelehl: Hiad, foret: qor o=
Mr. Dnyaneshwar Pandurang Dalvi, Kothurne, Post: Pavana Nagar, Member
Tal. Maval, Dist. Pune
11. Sl 3g §. |ed, Mok, Wb d-T313Teh, q0 e TR
Dr. Indu S. Sawant, Director, ICAR-NRCG, Pune Ex-Officio
Member
12. . ULl UL, UM AT, HHSTII-UH3TTh, 0 e gfaa
Dr. Anuradha Upadhyay, Principal Scientist, ICAR-NRCG, Pune Member
Secretary
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The 21" meeting of the Research Advisory
Committee (RAC) of the Centre was held on 14-15"
June 2019 under the Chairmanship of Padma Shree
Dr. K. L. Chadha, Ex DDG (Hort.), ICAR. The
following were the recommendation of the RAC:

Germplasm and Grape Improvement

1. Grape spp./varieties native to Himachal Pradesh
are likely to have tolerance to drought and
diseases. Attempts should be made to collect
germplasm, evaluate the same and utilize the
same in the improvement programme.

CRCE

2. Breeding programme may be taken up with
specific objectives after careful selection of
parents and incorporating both conventional and
modern breeding techniques like Marker Assisted
Selection, speed breeding etc.
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Development of varieties with tolerance to
abiotic and biotic stresses due to climate change
and rootstock breeding may be given priority
importance.

Genome wide association mapping using SNPs
may be used to identify the markers associated
with agronomic traits and fruit quality.

Develop resources/protocols/capacity for genomic
editing techniques like CRISPR/Cas9 for its use in
functional characterization and breeding, etc.

Crop Production

6.

10.

11.

In rootstock trial, rootstock-scion combinations
may be relooked and only important commercial
varieties may be taken up as scion..

Attempts may be made to popularize plastic
covers in West Bengal, North East, Punjab and
Madhya Pradesh for regular production of grape
and in Maharashtra and Tamil Nadu for taking
off-season crop.

In grape, the overuse of micronutrients is wide
spread and is a matter of concern. Research may
be initiated on micronutrients specially
micronutrient solubilisation through microbes.

Protocols may be standardized for nitrogen
management in vineyards using SPAD.

Superiority of water soluble fertilizers over
conventional fertilizers may be validated.

The Centre has developed several technologies
which are being used by the growers. A technical
bulletin may be published on the technologies for
improving grape quality for domestic and export
market.

Crop Protection

12.

Information on appearance of new species of
stem borer may be passed on to wider number of
growers through mobile, pamphlet, through
MRDBS or other methods of publicity. Stem
borer may also be included in decision support

17 '
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system. It may be confirmed, if there is shoot
borer attack in grape.

13. Research on Healer and Sealer technology should
be taken up further, if required this technology
may be customized for stem borers of grape.

14. Zero residue module should be promoted among
as many growers as possible.

15. Toxicological data may be generated for
microbial biocontrol agents which is required for
commercialization.

Post-harvest Technology

16. The collaboration with nearby bakery units may
be enough to commercialize the pomace enriched
products. The health benefit of these products
may be popularized among general public
through articles and hand-outs.

17. In view of the increasing importance of grape oil,
available germplasm may be screened for
identifying the best oil yielding varieties.

18. Emphasis for research on packaging of raisins to
minimize the browning of raisins during storage.

General

19. While going for outreach programmes in
different parts of the country, climatic conditions
may be given due consideration for trial and
commercialization and only the varieties suitable
for those regions may be taken up. Early maturing
varieties will give desirable results in Haryana,
Panjab and Uttar Pradesh.

20. The procedure to commercialize the technologies
developed by the Centre must be speeded up.

21.ICAR policies needs to be relaxed to promote
training in international laboratories and scien-
tists should be encouraged to undergo training in
cutting edge areas of research.

22. The scientists of the Centre are doing good work
resulting in publications in high impact journals
and development of farmer friendly technologies.
Thus, scientists should apply for awards and
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fellowship conferred by different organization
and societies.

Institute Research Committee Meeting

24" meeting of IRC was held on 30" April, 1" May,
6" May and 13" May 2019 under the Chairmanship of
Dr. Indu S. Sawant, Director. Progress reports of the
ongoing research projects were presented by all the
principal investigators.

Institute Variety Release Committee Meeting
The meeting of the Institute Variety Release
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Committee was convened on
28" September 2019 under
the Chairmanship of Dr. Indu
S. Sawant, Director, to
discuss the release of
promising hybrid A18/3 at
institute level. Dr. W. S.
Dhillon, Assistant Director
General (Horticultural
Science-1), ICAR and
Dr. V. S. Supe Associate
Director of Research, ZARS,
Pune were also present for the meeting. Dr. R.G.
Somkuwar presented three years data for two
locations including data on fruit quality parameters,
yield and effect of bunch load and spacing on quality
and yield parameters. After due deliberations, the
Committee recommended the release of the variety as
'Manjari Shyama' at institute level.

Priority Setting, Monitoring and Evaluation
(PME) Committee Meeting

PME Committee met thrice (4" April 2019, 10"
May 2019 and 26" Nov., 2019) where new project
proposals, evaluation of completed research projects
and proposals regarding guiding of Ph.D. students
were discussed. Apart from these, revision of
manday charges for Contract Research, Consultancy,
Contract Services, Trainings, etc. and settlement of

training programmes were also discussed.
119 '
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Other meetings / workshops

Scientist-Farmer interface meeting was

organized on 12" September 2019 in which scientists

! ias“l s a_‘lﬁﬁ nt
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discussed and guided
farmers on issues related to
fruit pruning season on
various aspects like canopy
management, plant growth

| regulators, nutrition, water
| requirement, insect and

disease management, etc.
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CONSULTANCY, PATENTS AND COMMERCIA-
LISATION OF TECHNOLOGY

1 31 ¥ 31 fegsw 2019 T fafirT geensti & fou
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Five consultancy programmes on different
aspects of grape cultivation were undertaken during
1" April-31" December 2019 for various
organizations as detailed below:

Title of the
consultancy project

Sponsored by From To Consultants Project

Cost
(Rs.)
245440

Four visits
during
2019-20

1. Observation and
guidance at site of
demonstration trial
for ‘Evaluation of
Techno-Z (a
combination
fertilizer of
Elemental Sulphur
(70%) + Zn (15%))
on grapes’.

2. Guidance to the
grape growers on
disease
management in the
two training
programmes
organized at Nasik
and Sangli

Sulphur Mills
Ltd., Mumbai

Dr. A K. Upadhyay

Isagro (Asia) 21/08/2019{09/09/2019 34928

Agrochemicals
Pvt. Ltd.

Dr. Sujoy Saha

Guiding grape
growers as subject
matter specialists
in grape crop
seminars organized
at Pimpalgaon
(Nasik), Niphad
(Nasik), Palus
(Sangli) and
Kasegaon
(Pandharpur)

Rallis India
Limited, Pune

18/09/2019
19/09/2019
23/09/2019

18/09/2019
19/09/2019
23/09/2019

Dr. R.G. Somkuwar
Dr. A K. Upadhyay

83072
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Guiding grape
growers on
‘Quality issues
in coloured
seedless grapes
and ways to
overcome
them’ in the
farmers
meeting
organized at
Indapur / Bori
region

Zytex Biotech
Pvt. Ltd.

15/10/2019{15/10/2019

Dr. R.G. Somkuwar
Dr. A.K. Sharma

38704

Participation as
a consultant in
the grape
farmer meeting
at Kasegaon,
taluka
Pandharpur

Tropical
Agrosystems (I)
Pvt. Ltd.

18/12/2019{18/12/2019 |Dr. A.K. Upadhyay | 20768

QU ET <ht fersht

3T § TGEe 2019 T qerad TR SHeETieh fohei
I 37,495 ST IR IcUTCehI, TN HEAT3T 3TN
FIEYH T I 91 | I Y90 ARl 7ERY,
Ftesh, SNES, HEA YW, TS, deiTHT, STTSs, 31y

TR, TeIETE AT Tl bt WSt 17 off|

Sale of planting material

During April — December 2019, 37,495 rooted
cuttings of rootstocks and scion varieties were
distributed to grape growers, government agencies
and research institutes. This planting material was
distributed in Maharashtra, Karnataka, Jharkhand,
MP, Punjab, Telangana, Odisha, AP, Chhattisgarh, etc.

o
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ejdifda sifded Aol dRimdH
APPROVED ON-GOING INSTITUTE
PROGRAMMES

I. angwmw,ﬁswaﬁ?mn I. Conservation, characterization and
) ] utilization of grape.
s _(‘Tﬁ th—c'f,‘ . i ’GE:.[ 3R T * 1. Management of grape genetic resources of table,
S 3T FHTEAT 1 Fee ~ Tl =T wine, raisin, juice & rootstock varieties - Phase I1
2. WRdE IR (fafdq w1.) % {0 g6 @&00 1 2. Validation of DUS descriptors for Indian grapes
TR (fiftef - uhaTRe fore wif) (Vitis spp.) (PPVFRA funded)
II. 311]335[ mgaﬁmg%m II  Geneticimprovement of grape
3. SR o 3 arife aT wfafwasier giafeem 3. Functional validation and expression assay of
’ ! ¢ . abiotic stress responsive transcription factors
ShTEhl T SHTATcHeh JHTUMERTT 37 AT fh S genes in grapevine
4. g aitfeafaat § R (fafeg oo Tet.) 4. QTL mapping of bunch architecture related
@Wﬁﬁﬁﬁﬁ”ﬁﬁﬂ?ﬂ@% traits‘ ip grapes (Vitis vinifera L.) under Indian
conditions
5. Hiece™ 3R | SreHt firees wfatioshar & e Aet 5. Breeding for development of marker assisted
HEA < dehe 1ok o foehTd o foru Ioia selection technique for downy mildew
resistance in seedless grape varieties
6. Toreet = PR T Afty o forw o 6. Breeding for naturally loose bunches and bold
. . i o 3 berries in grapes
7 ST R T 7. Creating gene and ploidy variations for desired
ferfiraren Soet b trait in grape using physical and chemical agents
3. uiH 34.,.@ F1 &'ﬂﬂ'ﬁﬁiﬁ Gl 8.  Genetic improvement of coloured grapes.
v e III. Development and refinement of production
HI. 3R d UTeTl, 3caTeehdl Elﬁﬁ 3TN T <k technologies for enhancing quality, pro-
foTu ScuTeR TR R ot farerTa SR oTem ductivity and sustainability in grape
9. TS el 3R AT 317@ ED| ?{F@, 399 3 BAA 9. Evaluation of rootstocks for growth, yield and
=T fou J.Lﬂa:di CARIETNE] fruit composition of table and wine grapes
10. Teefior 3 TS &9 & IS Wiﬁﬁﬁlﬂﬁ 10. Evaluation of rootstocks for released and
) %P e fj_rcli R — commercially promising grape varieties
) ) 11. Standardization of protocol for micro-
11. 3 (fafeq fafrsa wa.) W'_"ﬁ i &Wgﬁ propagation of grape (Vitis vinifera L.)

FIMEIGEIRIEEACTL

rootstocks.
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12. 3 | 7O areft U901 AR < Ieared & fag
Sdeh GaH dehIehl 1 faemmd

13. ST 39T &I H T h1 qehrieh hl 3T IATCehI
ERCRIR RS

14. 3T Jlg 3R IHTCEHT T AT ST HI THTE

15. TasHifes 1 ST i HHf<d SETEHT
HoATehd TR ae (- Tt =wor) (Trueume
3TN T, HEhTRAT 3R fohe™ showmr fawm, i
Tore™ hearr Hamerd g famaiya)

16. 3R H @iy 37 STE1 & TGLR T4 Gfth o deH o
SIS AT Fd UTeT HUIfe 3R AR
[EEaE]

17 3T %o | el 6 Swnfian, e 3t 3
W AT

18. WRA H 31T 3T o U &1 b1 SISTTETH JIHT
B ATy ST 1o T

IV. 3R ® Uehicha TREIUT Aehrilchl A1 forehmdl 3R
e

19. 3TERIY HUSTIE TOTE JTet IR o IedTe o foTu

G- W IR hle FEYH Alegd (TUAUITH
3iferes for W)

20. TR Shrafoesh ol € w1 378 SR 3T e

21. IR H T S I TG

22. W FGH IETNG T8 1 YL HT ITAM
HTeh IR 91N § Sifeeh 37X 3Tatfares AT 1 U
T TR TG BT

V. 3T TEEERIUT 3R o HagH o fore wee—gd
3R 1 deh-Iehi ol ferehTd

23. @ Uerd § YeIHadd gg aeadl 39-3cel W
TR

‘ 124
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22.

23.
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Development of tissue culture techniques for
production of quality planting material in grape

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

Effect of plastic cover on grapevine growth and
productivity

Coordinated Horticulture Assessment and
Management using Geoinformatics
(CHAMAN Phase-II) (MNCFC, DAC
funded)

Development of biocompatible nanoclay-
polymer composites and nanoparticles with
reference to retention and release of iron and
zinc in grape (Vitis vinifera L.)

Studies on usefulness of CCC for fruitfulness, its
dissipation and fate in grapes

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

Development and refinement of integrated
protection technologies in grape

Bio-intensive disease and pest management
module for production of residue compliant
quality grapes (AMAAS partially funded)

Studies on bacterial leaf spot and its
management in grapes

Management of stem borer in grapes

Detection and management of biotic and abiotic
stresses in vineyards using artificial intelligence
based wearable device

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

Winery by-products utilization for value
addition in food products



3

ICAR-NRCG ANNUAL REPORT 2019

24. 91eU TR €@ 3R *Ygrgfched 3R 3R &
oo afeia Iearei s forepra

24. Phytochemical profiling and development of
25. T ferwifirer s = feoremi 3R Srseha farferat =
3The

nutraceuticals and value added products from
grapes

25. Evaluation of varieties and drying methods for
making coloured raisins
V1. 3R 3R 3k TEwha ScdTal H Erel Tret

26 1Y AT TS TR 3Gl H Y -THEH TR

VI. Food safety in grapes and its processed
products
TR HGTeh! o1 TereetaoT 7R FRafT STeherT

26. Analysis and safety evaluation of agrochemical
27. IR < A THERA ICTG] <h! 0T T[UraT 3R

residues and contaminants in agricultural
T YeTeh (ThUHUHUSTS G fordt difed)

commodities and processed products
27 Nutritional quality and safety evaluation of

common processed products of grape (FSSAI
funded)
VII. QSI, ELCICE 3R 3111;\{ & NUEK] aaﬁ 3R VILImproving knowledge and skill of
IUTEeRAT Tl FT0 WeH & foTu fgaament & 7=
s i gaR

stakeholders for increasing area, production
and quality of grapes and sustaining its
productivity

NN
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3UeToqd
VISITORS
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fafvre smrg

o % faarde, TRl g T Huwwd wfem
HRIHE HeAl bl BHAT H TFR THERTT 3T G188 5
gfsteonfefa 9 26 TR 2019 Y WHUT & &Y H
HEIH 1 2 T |

o Tf. 9. "Ed, Hetuld, ST, SRS Tad hishul
FfY formdia, gret 4 29 &R 2019 1 FEAR
RISHT “HIveh Teall § |G WA drersl < 9T hi
THTERTIRAT < H1e TR-HSell qTet Y T 1 3T
IcATE qAT a8 TUrEl W geTcHsh JTERE 6
3IGTeA 2 ohg T ST fekam|

feramat = 3
301 9§ feget 2019 & QU 787 yew & 30 forami
3 g o1 S o1 3 femamat ot 3T <Al farfir= fopt,

SR weft <t fafir= iy wfshamd 3 fesfea sranfifenat
EARCIECANRARIE]

foren 3R

3 | feger 2019 & A TR (35), HACH
(91), e (62), HERTY (1245), IR aftrerrg (100)
T 3T HAT 1553 BT 3 376 Req R o SN 39 g
o1 oot ferarm| 32 farferar srmTeTTeT gigenan, SR s
SR STTEE FoRaTaTi & STaTa U |

Distinguish visitors

* The trainees of CAFT training program “National
problems and constraints in fruit crops' organized
by MPKYV, Rahuri visited the institute as an
exposure visiton 26" November 2019.

e Dr. S.D. Sawant, Vice-chancellor, Dr. Balasheb
Sawant Konkan Krishi Vidyapeeth, Dapoli visited
the Centre on 29" November 2019 to inaugurate
the collaborative project 'Comparative study on
the efficacy of nutrient enriched farm pond water
with non-fish reared water on production of
grapes and wine quality'.

Farmers' visits

Thirty farmers from Madhya Pradesh visited the
Centre during Apirl-December 2019. The
information on different varieties and cultural
practices followed in grape cultivation, and
technologies developed was given to them.

Educational Tours

About 1553 students of different colleges and
institutes from Gujarat (35), Karnataka (91), Kerala
(62), Maharashtra (1245), and Tamil Nadu (100)
visited the Centre during April to December 2019
while on their educational tour. They were apprised
about laboratory facilities, vineyards and ongoing
research activities.
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PERSONNEL

WW@WW Ug/Research Management Personnel
1. €. 35 9. 9, Hewsh (FR®R) (16/03/2019 2. . U. 7. dWFaR, Hewe (Frfer) (01/12/

€30/11/2019 ) 2019°9)
Dr. Indu S. Sawant, Director (Acting) (w.e.f. Dr. R. G. Somkuwar, Director (Acting) (w.e.f.
16/03/2019t030/11/2019) 01/12/2019)
AR e /Scientific
3. BT, UL TR, YT IT1eh (S Freifieh) 12. 3f. 318me wek &9, sfaes
Dr. Anuradha Upadhyay, Principal Scientist (@f\q @R fasm)
(Biotechnology) Dr. Ahammed Shabeer T.P., Scientist
4. €. H.p. YA, GIH duD (e faw) (Agricultural Chemistry)
Dr. A. K. Upadhyay, Principal Scientist (Soil 13. €. 9.9, Mes, IS (e To)
Science) Dr. D.N. Gawande, Scientist (Plant Breeding)
5. Ef. . Ss(l, TUH I (HiY @EE fowm) 14. sfmeft 3gan 1., S5 (e s
Dr. K. Banerjee, Principal Scientist Mrs. Anupa T., Scientist (Fruit Science)

(Agricultural Chemistry)
6. Si. H. T. THIHh, T AT (1T <hifieh)

Dr. S. D. Ramteke, Principal Scientist

15. g2t Sfe1 15, 3R (Bt formm)

Ms. Sharmistha Naik, Scientist (Fruit Science)

(Plant Physiology) 16. #fiwelt Fiw s, Iqfe (gar foagm)

7. & # % S, e A | ) Mrs. Yukti Verma, Scientist (Soil Science)
Dr. A. K. Sharma, Principal Scientist
(Horticulture) Aeteht et/ Technical

8. . g9 Ugl, UM ITeh (41ed U fasr)

Dr. Sujoy Saha, Principal Scientist (Plant 17. A3 , HETh I it

Mr. U.N. Borse, Assistant Chief Technical Officer

Pathology)
9. st s 3. e, A 18. off. T.91. SYd, dehrieh! 3TTeehT
(‘ogﬁf 5 ) Mr. P. B. Jadhav, Technical Officer
Mrs. Kavita Y. Mundankar, Scientist (Computer ~ 19. i, WI.9T. @IS, deh-1h! HATIHRY
Applications in Agriculture) Mr. B.B. Khade, Technical Officer
10. 81 91.14. =rea, afw dxfien (e fozm) 20. gt St A1eH, kiR tfeehr
Dr. D. S. Yadav, Sr. Scientist (Entomology) Ms. Shailaja V. Satam, Technical Officer
11. 7. TR 1. g9, ST (16T TofH) 21. oft. 1. 7. BeTh, Aeh-IehT ST
Dr. Roshni R. Samarth, Scientist (Plant Breeding) Mr. B. J. Phalke, Technical Officer
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22. Y. 3. 9. WS, aelehl 3T H 24. 1. v.fq. rad, dedieh g8
Mr. S. S. Bhoite, Technical Officer Dr. P. V. Sawant, Technical Assistant

23. off. TN, e, dh1eh! T&Tdh
Mr. E. G. Kamble, Technical Assistant

TR a7t / Administrative
25. #ft. .. SIFHT, (b STURR 29. sfimreht g 6. weTiEr, TEES
Mr. B. L. Kokkula, Administrative Officer Mrs. Pallavi K. Kataria, Assistant
26. Y. 7131, IST0T, HETIh YATE b TR 30. #ff. 7.9, HIAUR, GEEH
Mr. N. S. Pathan, Assistant Administrative Mr. P.P. Kalbhor, Assistant
Officer )
‘ 31. ot fSrrent AT, w8 (14/11/2019 /)
27. #A. g, AT, FerEe fordt vl o st Mrs. Priyanka Kumari, Assistant (w.e.f.
Mr. M. N. Ganti, Assistant Finance and 14/11/2019)
Accounts Officer

32. oft. fa.3. THare, aftE wl fafus
28. oft. sn.a. =g, fifs wfea Mr. V.D. Gaikwad, UDC

Mr. B.M. Chavan, Private Secretary

Wmmaﬁ /Skilled Supporting Staff

33. of. €. 9.2, P HERIH K 37. Ml A1 U. TR, HI FER-h RLh

Mr. S. S. Donde, Skilled Supporting Staff Mrs. Lata Pawar, Skilled Supporting Staff
34. off. %, . THH, T TG W 38. #ff. 7.3, T, FIT TSI WTh

Mr. K. G. Raskar, Skilled Supporting Staff Mr. N.K. Najan, Skilled Supporting Staff
35. #ft. 9. 1. AT, I TEh WIh 39. #fi. 6. 1. It FHIct HEIH WIh

Mr. B. R. Chakankar, Skilled Supporting Staff Mr. K K. Kale, Skilled Supporting Staff

36. off. 7. fa. °ie, Il TE= WIh
Mr. S. V. Lendhe, Skilled Supporting Staff

NN
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INFRASTRUCTURE DEVELOPMENT

PRIUMIC]

JMETHIA 17043: 2010 % 3FAR 29-30 1%, 2019
& G YT I TEEe sl 3fEge
JATehor fohaT TIT| 3TTehetd Ufdaied o STTUR W TAUs U
T JAETH3N 17043: 2010 s A= hl IR T 6

3T &

Laboratory

Onsite surveillance assessment of National
Referral Laboratory as per ISO 17043: 2010 was
undergone during 29-30th May, 2019. Based on the
assessment report, the NABL granted continuation of
accreditation as per [ISO 17043: 2010.
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OTHER ACTIVITIES
TSTHTET HEAEA uﬁﬁﬁwﬁﬁmﬁwmlw THRIE & g i &t
- ‘ afareRt ‘3T’ o =rqe 37eh o1 e Tk )

WIS -TE S STTEYH g, T H 36 99 16
T 30 foder 2019 & SUH &<t T@areT 1 s feman
T 39 GRH 58§ I g8 ot wfaifiast &6
SESH o | she W TRl qen swH=iEl 3
IR gfaaredt § eiear™ & @ 9 form) &
JETST 1 gHUE g9 fedies 30 fadsR 2019 =
73T, e f. Tk R, FeEh fewen, f&dt e
IS, 01 <l q&T Al 3 &9 7 Sl fomam mm em)
39 hg % 1. IF FAR IWT, TUH A T T
Jrfereprdt = g Srfate 1 ufem feam| oy, &1 S,
T IATUeRR] Td Hew dfad 3 2018-19 & SR
&t 4 fopu U el & g St o6t e femam | sftmet
TeeTd! ST, HETH + TEETST o G U 83 fafi=
o s e .

& q@arer & guE guriE 8 gfeafiast
forsranati 1 g Sfafer gr qesha fepa | S1feres @
AT BRI HHeh &l T o ol 3feerl/
AT off. o, . hleper, o, 1. 3. 9307, gt St
Tren, oft. faget g, Mg 3R Siwdht ST TS war
qEhd fopan | e 3R e foem @ s
SEI I OIS 3T Tegdr fawg w Aifeshr o
T TS|

qEd At 1§ 39 g gru feel § fopy o1 @ e
T 1 TUEAT 1 AT el b, I BIST A1 GLIM Tl
H ! 1 A @ 2| TR HT gF Fared it
Jootdl T 3 fopar aom off. 3. 91, i 3 3R

Tehe Temam|

R ertvmen

T % G T T3 BT SRS feham T o |
ot ST il FoATeh ST % ferea
AT 2019 26.06.2019 HrEterRiE w4 fid &1 nee
S[ATE ¥ fadst 2019 30.09.2019 TUIHTT | 37hi sl TIH
IS ¥ fegs 2019 05.12.2019 HEte § fedt Tt 1 aliem
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23 # v aErR
¥ & SR Gt § emaR uIgR &1 «RT 4 g

et FEiR] Y T T U <l e HEA

EE 827 34 861

@ & 1321 47 1368

T & 489 03 492
HIHH Personnel
gatat Superannuation

[

o €. 3¢ ¥. ¥ed, fewek (FEHRT), 30/11/2019
1 EaTHe 83 |

 Dr. Indu S. Sawant, Director (Acting)
superannuated on 30/11/2019.

RERE New Joining

e . W T e I 01/12/2019 % Frwe  ° Dr R G. Somkuwar joined as Director (Acting)
(FREIHRT) o T H HREVR FHTAT| on01/12/2019.

e Promotions

© T 9. F. TES, SR A
RGP-6000 & RGP- |5
7000 feme6 15/09/2015
T yurferd|

o ff. 3. 1. W@, INE

|+ Dr. D.N. Gawande,
Scientist RGP-6000 to
RGP-7000 w.e.f.
15/09/2015.

e Mr. UN. Borse, Senior
Technical Officer to Asst.

AebAIebl SR & Ha !l Chief Technical Officer
A qeh-Tehl e feteh w.e.f. 15/04/2018.
15/04/2018 & gvferd|
e Mr. S.S. Bhoite, Senior
* oM. AR, aRE aR aE ﬁ f Technical Assistant to Technical Officer w.e.f.
3t feATeh 24/12/2019 & woTferal 24/12/2019.
e difeaheer : AwREE” WITAdaTE International Dialogue on “Indian Viticulture:
. .. . Way Forward”
FrEE B TedEHe A6 faditheat g SHretsl

(§9), 901 T ST [ HIHCR WIhSTIA-TE SR
FHLHH g, IO % T fietsht 15-16 T8, 2019 %

A o 1 € feeea “gfem difehe : 9 wREE”
WIHAUY HelTE ohl ST fehaT|

Two days International Dialogue on “Indian
Viticulture: Way Forward” was organized by Society
for Advancement of Viticulture and Enology
(SAVE), Pune with its knowledge partner ICAR-
NRCG, Pune during 15-16 November, 2019 at Pune.
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39 91q1  3IgHTS WA I ST HY AATH Tl
are, T3 fooatt < qd e ©f. €. €. 4Rl 3 H| ¥
HRmy ef. ww. €. fremfn, gd gpemfa =i
ETHINCTY, GeheWIeH; 1. T. T, @I,
9 Ferfd, T, G ; EF. Uh. €. §ied, Hertd, 9.
udehehdl, gmMlelt; e, . . favaMy, Feufd,
T TeRell, B ; <. a1, . feoal, | aareRe (s -
1), WThatd; 3N fafimr wrehatqy Teamt & fgerms,
AR, IR IcuTehi R FY-TEmEH HafEi &
icrffer skt 3aferf @ g3 e

e

et
Ei |
i
bt g VR R T s PR i
1

e S

INTaAN ITICU  URE Wt FORWARD

9 f‘ :

39 HaTE 1 G 327 I wMeharst, fremfes],
e Fafast st gar meewdatst /ot & vias 6
H, ATy qiE 3 EHa Sepfoes gameEi W fo=m
A gL IRAE FRfEfE § R o e sgEa™
Tfefafer <6 FieHr s & foe foam fomst it smem-
TG i o ToTC Teh 7 TG AT AT 39 HaTG hl e
U ol 1 SATeRidd seaT o 3T T & A} 9wt §
3T et AR 1 QU H h Tore Wis[er «dm i
aftsehd ST 3TN ST SHEH H SR AremT % fog
Serehdtat 3R Aife fmiars < qee e e

Hore 1§ fawenrd &5 & dia depiehl T wfie 9,
S| wfesy 6 7 I QU HE & e woe Wi,
STy q=Ieh fadiehoet & folu Rl 3T 3U=htvT, d1ed
e yevd & fou wfgsgardt gfvshmn, serswia
wfskan 3 @ gan # gz 3 gt i et
I $THA |
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The inaugural session of this dialogue was chaired
by Dr. C. D. Mayee, former chairman, Agriculture
Scientist Recruitment Board, New Delhi. This event
was graced by the presence of Dr. S. D. Shikhamany,
former Vice Chancellor, Dr. YSRHU, Venkatara-
mannagudem; Dr. A. N. Mukhopadhay, former Vice
Chancellor, AAU, Jorhat; Dr. S. D. Sawant, Vice
Chancellor, Dr. BSKKYV, Dapoli, Dr. K. P.
Vishwanatha, Vice Chancellor, MPKYV, Rahuri, Dr.
W. S. Dhillon, ADG (HS-I), ICAR; and the Directors
of various ICAR institutes, scientists, grape growers
and representatives of agro-chemical companies.

U = R I TR R o
ForeT

The primary aim of this dialogue was to provide a
platform for the grape researchers, academicians,
policy makers and young researchers/students to
discuss and exchange ideas to plan research activities
for grape under Indian conditions considering future
demands, climate change regime and restricted
natural resources. This dialogue was aimed to attract
new ideas as well as refine the existing ones to meet
the perceived challenges in coming years and help
grape researchers and policy makers for strategic
planning in grape research.

The dialogue comprised of five technical sessions
with thematic areas like breeding strategies for
meeting future demands, strategies and tools for
climate resilient viticulture, futuristic approaches for
plant health management, issues and challenges in
postharvest processing & food safety and scientists-
Industry Interface.
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Afgen Nemrmatata

AA-femgsrw 2019 & A wfafa i fomelt of
HH=T O i Rrehrd T8 fireft|

HURIE
fovammEmRen feaw

T o HHATE A 7 57 2019 I T8eh aR fova
T e fead’ o 318t W @e gRaqn’ o Hehed fora |

A=l fead

GEIH o SHEETET 3T 3eh INER o He@i 4 73 ot
o fead 15 30 2019
o 3 gY 37 3G & 91
TR e €. 3w
TEd A FE Il SR qA
# gaifya fean 3=l
3fEfes e A ST S
aM o fore gard ot difes
EUURERR G K T L
TN I ST TW@H & e
FHR SEIGL ST g 33T S
T $F 3 dfeteql & SN
TAMT 32 S foh 8 <1
= WIS H TTET STH At 8| 3 SR <o el foh B0 waa
I o TRTHERT <l 38 T& o foTT Tam 37 <l § & Ush
T <l TG o ST ST =fEU| SN SFHeR 6 €9 H,
BH Wil % SIFEH ol o6 i 3T fhaH 6l 319 5o &
foru Srenfrtera =t forepra st =few | = 3 39 TR |
e % fid MU IS I feam W smnfa
SferTaT3T o ferstanati sl qehr ferdiid fohe 7

CLPRIUICCE]

3TN TATH ol AN b &= IR Sl SEET o
SITea ET T Aifeh $UY TR I e o 6
AT 2 371 39 TN, 38 ANTNERI b1 S et 1 Th

SFU 3T SR ST Hehdl 8 36 I H W@ g, HEAH
T JTcRigR = fegd (21 5[, 2019) & 316 TR I

Women's Complaint Committee

During April-December 2019 no complaints
were received by the committee from any staff.

Celebrations
World Food Safety Day

The Staff of the institute took pledge on 'Food
Safety' on the occasion of first ever '"World Food
Safety Day' on 7" June 2019.

Independence Day

The institute staff and their family members
celebrated the 73rd Independence Day on 15th August
; 1 2019 with utmost joy and
enthusiasm. Dr. Indu S.
Sawant, Director hoisted
5 the flag and addressed the
“.| gathering. She spoke about
M the sacrifices made by our
| carlier generations to get
independence from colonial
rule and the hardship faced
and sacrifices made by our
B brave jawans to maintain
that freedom. She told us
how the country has attained food sufficiency. She
emphasized that we, the citizens of free India, should
strive towards making it one of the best countries to
live in. As agricultural scientists, we should develop
technologies to reduce cultivation risk and increase
farmers' income. Children sang patriotic songs on the
occasion. Prizes were distributed to the winners of
competitions held on International Yoga Day.

International Day of Yoga

The Ministry of AYUSH has been mandated with
the task of promoting Yoga among people because of
its health promoting potential and thus, make it an
integral part of citizens' lifestyle. Keeping this in
view, '"Festival of Yoga and Wellbeing" was
celebrated on the occasion of International Day of
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Yoga (21" June, 2019) at the institute. Ms. Vandana
Jain (Yoga level-2 teacher, certified by ministry of
AYUSH, Govt. of India)

o r—

TG T 3eT, T dh-
frm & o % -9y §
guferd Stifedt =1 st w [
SR fean| wHEil Icareshan
T HHNIcHS I9TE, S
A § a1 31 foar § et
T THR S T IR i

was invited as chief guest
of this function. She
emphasized on the need for
4, yoga, the purpose of a
| posture, the benefits of each
technique, as well as the
¢ 1 potential risks or concerns.
The positive impact on
employee productivity,
decrease in stress and
| anxiety at the work place
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was highlighted. She
demonstrated different Yoga techniques to all the staff
members, and also made them to practice the same.
This was followed by competition on slogan writing,
poster making and essay writing with focus on
highlighting the potential health benefits of Yoga in
day-to-day lifestyle. The staff of the institute
participated with full enthusiasm.

Sadbhavana Diwas

On 20" August, 2019, the institute observed
Sadbhavana Diwas. The theme was to promote
National Integration and Communal Harmony
among people of all religions, languages and regions.
The Director and staft took pledge to eschew violence
and promote goodwill among the people.

Parthenium Awareness Week

Parthenium Awareness Week was observed
during 15-22" August 2019 by displaying posters/
charts at various places in the Institute.

150" birth anniversary of Mahatma Gandhi

On occasion of 150" Birth Anniversary of Father
of Nation Mahatma Gandhi various activities were
held during 25" September - 2™ October 2019.
Concluding program was conducted on 2™ October,
2019. Details of activities conducted during the week
were briefed by Dr. Anuradha Upadhyay. Dr Indu S
Sawant, Director, highlighted problems in society
and how Gandhi ji's practices can help to minimize
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the issues. Various speakers gave their views on
Gandhian philosophy and importance in present
context. Mr. Sanjay Markad, Deputy Manager,
Digital and Transaction Bank, SBI was special guest
on this occasion. He emphasized role of
untouchability and non-violence for social harmony.
Dr. S.D. Sawant, Vice Chancellor, DBSKKYV, Dapoli,
recalled struggle of independence and role of Gandhi
jiinhis presidential address. He stressed on relevance
of Gandhian values.

Vigilance Awareness Week

A vigilance awareness week was observed at
ICAR-NRCG, Pune from October 28 to November 2,
2019. On 28.10.2019, all the staff members took
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pledge for promoting
| integrity, transparency and
I accountability in public life.
During this week, a debate
on “Integrity-A way of life,
& Dream or Reality was
f organized.

The concluding session

was held on 02.11.2019.
Mrs. Seema D. Mehendale,
| Dy. SP (Anti-Corruption

Bureau, Pune) was invited as
chief guest. Dr. Indu Sawant, Director, [ICAR-NRC
Grapes, Pune presided over the meeting. Dr. R. G.
Somkuwar, Vigilance Officer welcomed the chief
guest, Director and all the staff the institute. In the
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opening remarks, Vigilance officer has given a lecture
on transparency and accountability in government
office. He also updated about the training attended at
NAARM, Hyderabad for vigilance officers during
31.10.2019 to 01.11.2019. Dr. Indu S. Sawant,
Director gave a talk on transparency in the office. The
chief guest Mrs. Seema Mehendale delivered a lecture
on “Integrity -A way of Life”. The staff members of
the institute actively participated in the event. After
the deliberations, it was concluded that if an
individual make efforts to be honest and work with
integrity, it can result into corruption free India. The
meeting ended with a resolution for corruption free
India.

Swachh Bharat Mission

The institute celebrated 'Swachata Hi Sewa'
Abhiyan from 11" September to 2™ October, 2019.
Briefactivities undertaken are given below:

1. Locations and logistic for plastic waste collection
and their segregation was identified at ICAR-
NRCG Nursery area, Main office building and
Laboratory buildings.

2. Plastic waste collection drive on Pune-Solapur
highway near the institute and main gate and
around main office building was conducted.

3. Performed shramdaan for swachhata at Zilla
Parishad School, Kawadi Malwadi, Tal -Haveli,
Pune and also conducted mass awareness drive
about the safety step during the pesticide
spraying activities carried out in the field.

The Institute celebrated Swachata Pakhwada
from 16" December, 2019 to 31" December, 2019.
Briefactivities undertaken are given below:

1. A cleanliness drive within Office and Admin-
istration wing was undertaken. Old and discarded
furniture were removed, the office was re-
organized and decorated with plants to improve
the work efficiency and create healthy
environment.
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2. A cleanliness drive was started from the main

gate of the institute and then extended to all the
premises including the National Referral
Laboratory, Biocontrol Laboratory and parking
area. The garbage materials were collected,
segregated in biodegradable collection bags and
handed over to the farm officer for its proper
disposal including composting.

. Adrive was carried out to educate the residential
colony in the institute on the need for cleanliness
and composting of household wet garbage. They
were explained in detail on how the house hold
waste can be segregated, recycled and composted
for its application in their kitchen gardens.

Sewage and water lines in the backyard of the Main
Institute building were cleaned. About 20 staff
participated in the activity. Waste material lying
around the office building was cleaned.
Participants were briefed about recycling of waste
water, water harvesting for agriculture/
horticulture/ kitchen garden application during the
programme.

Cleaning drive and awareness campaign was
organised at Shaheed Hemant Karkare Garden,
Gondhalenagar, Pune. The garden was cleaned,
awareness about cleanliness and disposing of
single use plastic was spread to general public
and cleanliness pledge was taken. Supervisors
and Sevaks from Pune Municipal Corporation
also participated in the programme along with

general public visiting the garden.
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6. Campaign on cleaning of sewerage and
waterlines, awareness on recycling of waste
water, application of water harvesting for
agriculture horticulture/ kitchen gardens in
residential colonies and nearby village (Bhawara
vasti). They were briefed about sanitation
practices to be followed at farm level. Emphasis
was given on washing of hands after farm
operations with soap, wearing of safety gears for
spray operations in farm and safe disposal of
agrochemical empty packings.

7. Based on the earlier swachhata programme
conducted in the Bhawara vasti village, proper
segregation of biodegradable and non-
biodegradable waste was observed.

On concluding day, the institute organized
Swachhta programme on 31" December, 2019. Mr.
Sunil Banker (Ex. Corporator of Pune Municipal
Corporation) was the Chief Guest. Dr. R. G.
Somkuwar, Director felicitated Mr. Bankar on his drive
towards keeping the Pune City area clean by providing
roadside dustbins and segregation of biodegradable
and non-bio degradable waste and also efforts towards
keeping city plastic free. He also deliberated on the
efforts being taken by him as a corporator in the
municipal corporation towards different types of
swachhta drives and development programmes at
micro level. Mr U. N. Borse, Nodal Officer (Swachhta
Programme) presented day wise full report of the
Swachhata Pakhwada. Dr. R. G. Somkuwar (Director)
shared his views about the need for Swachhta
programme to be continued throughout the year.

National Unity Day

The centre observed National Unity Day, on
October, 31, 2019 to commemorate the 144" birth
anniversary of Sardar Vallabhbhai Patel. The
Director and staff took pledge to preserve the unity,
integrity and security of the nation. A 'Run for Unity'
was organised in which all staff members participated
enthusiastically.
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Constitution Day

The centre observed 70" anniversary of the
adoptlon of Constitution on November, 26, 2019.
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Adminsitrative Officer
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responsibilities of the
citizen enshrined in the constitution.

Kisan Diwas

Kisan Divas was celebrated on 23" Dec, 2019 in
memory of Former Prime Minister Late Shri Charan
Singh Chaudhari. Dr. R G Somkuwar, Director-
ICAR-NRCQG, paid tribute
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and remembered son of a
farmer who reached level
of Prime Minister of
country. He always worked
| for welfare of farmers. Mr.
Balasaheb Thombare, a
i farmer from Nashik was
i chief guest on this
| occasion. He emphasized
importance of farming
community in driving
Indian economy. Grape
grower and raisin processors from Sangli Mr.
Baburao Kabade, Mr. Irale and Mr. Shuganwar were
recognized by the institute for their work toward
grape drying industry. Other speakers also recalled
Shri Chaudhari ji and his contribution for supporting
farming community.

NZ———
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METEOROLOGICAL DATA

ariler/April 2019 19.94 36.89 22.32 69.81 8.3 55.6 3
7g/May 2019 22.59 37.91 27.96 76.34 8.8 0.0 0
S/June 2019 23.78 32.75 53.11 87.93 6.0 415 3
Sefrs/July 2019 2276 28.83 75.73 96.38 32 193.4 16
s/ August 2019 21.66 28.91 76.15 97.84 2.9 77.5 7
Ryde¥/September 2019 21.62 2991 72.10 96.83 2.8 174.1 7
aragaR/October 2019 20.75 30.61 66.13 98.34 3.2 202.8 12
9ex/November 2019 | 16.93 31.36 5423 99.74 3.0 64.1 4
ffeR/December 2019 | 16.42 30.23 54.00 97.77 33 12.0 2
i/ Total - -- - - — 821.0 54

G A T, WIPSFII-133b., I Source: Weather station, ICAR-NRCG, Pune
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AF: Aflatoxin

AICRP: All India Coordinated Research Project

AMAAS: Application of Microorganisms in
Agriculture and Allied Sector

AOAC: Association of Official Analytical Chemist

APEDA: Agricultural and Processed Food Products
Export Development Authority

API: Application Programming Interface (API)
ARI: Agharkar Research Institute

ATARI: Agricultural Technology Application
Research Institute

ATMA: Agricultural Technology Management
Agency

BA: Benzyl Adenine

BAP: Benzylaminopurine

BLHS: BEL1-Like Homeodomain 8

CAFT: Centre of Advanced Faculty Training
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CAZRI: Central Arid Zone Research Institute
CCC: Chlormequat Chloride
CD: Critical Difference

CHAMAN: Coordinated Horticulture Assessment &
Management

CIB&RC: Central Insecticides Board and
Registration Committee

CIFT: Central Institute of Fisheries Technology
CV: Coefficient of Variance

DAC&FW: Department of Agriculture Cooperation
& Farmers Welfare

DAP: Day After Pruning

DBT: Department of Biotechnology

DDG: Deputy Director General

DFR: Directorate of Floricultural Research
DG: Director General

DI: Deficit Irrigation
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DNA: Deoxyribonucleic Acid
DOGR: Directorate of Onion and Garlic Research

Dr. BSKKV: Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth

DRD: Double the Recommended Dose
d-SPD: Dispersive Solid-Phase Extraction
DSS: Decision Support System

DUS: Distinctness Uniformity and Stability
ER: Emershad and Ramming

EU: European Union

FAO: Food and Agriculture Organization
FSSAI: Food Safety and Standard Authority of India
FYM: Farm Yard Manure

GA,: Gibberellic Acid

GCB: Graphitized Carbon Black

GCC: Gulf Cooperation Council

GC-MS/MS: Gas Chromatography-Mass
Spectrometry/ Mass Spectrometry

GIS: Geological Information System

HAU: Haryana Agricultural University

IBA: Indole Butyric Acid

IBSC: Institute Biosafety Committee

ICAR: Indian Council of Agricultural Research

ICP-MS: Inductively coupled plasma mass
spectrometry

IFFCO: Indian Farmers Fertiliser Cooperative
Limited

ITHR: Indian Institute of Horticultural Research
IITR: Indian Institute of Toxicological Research
IMC: Institute Management Committee

IPR: Intellectual Property Right

ISHRD: Indian Society of Horticultural Research
and Development

ISO: International Organization for Standardization
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KVK: Krishi Vigyan Kendra
LAI: LeafAreaIndex

LC-MS/MS: Liquid Chromatography-Tandem Mass
Spectrometry

LOQ: Limit of Quantification
LRR: Leucine-Rich Repeat
LSD: Least Square Difference

MAURB: Maharashtra Agricultural Universities
Recruitment Board

MNCFC: Mahalanobis National Crop Forecast
Centre

MoA: Memorandum of Association
MPKYV: Mahatma Phule Krishi Vidyapeeth

MRDBS: Maharashtra Rajya Draksh Bagayatdaar
Sangh

MRL: Maximum Residue Limit
MS: Murashige and Skoog (MS)

NAARM: National Academy of Agricultural
Research Management

NAIF: National Agriculture Innovation Fund

NAIMCC: National Agriculturally Important
Microbial Culture Collection

NAIP: National Agricultural Innovation Project

NBAII: National Bureau of Agricultural Insect
Resources

NBSSLUP: National Bureau of Soil Survey and Land
Use planning

NCIPM: National Centre for Integrated Pest
Management

NCS-TCP: National Certification System for Tissue
Culture Raised Plants

NEH: North Eastern Hills

NHB: National Horticultural Board

NN: Nitsch and Nitsch (NN)

NRCG: National Reseach Centre for Grapes
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NRCL: National Research Centre on Litchi

NRL: National Referral Laboratory

OIV: International Organization of Vine and Wines
OTA: Ochratoxin A

PCA: Principal Component Analysis

PDI: Per cent Disease Index

PDKYV: Panjabrao Deshmukh Krishi Vidyapeeth
PHI: Pre-harvest Interval

PME: Priority Setting, Monitoring and Evaluation

PMEC: Project Monitoring and Evaluation
Committee

PPV&FR: Protection of Plant Variety & Farmer's
Rights

PRD: Partial Rootzone Drying

PT: Proficiency Testing

QRT: Quinquennial Review Team
QTL: Qualitative Trait Loci

RAC: Research Advisory Committee
RD: Recommended Dose

RDI: Regulated Deficit Irrigation
RSD: Relative Standard Deviation
RSM: Response Surface Methodology
SAU: State Agricultural University

SAVE: Society for Advancement of Viticulture and
Enology

SC: Suspension Concentrate

SDL: Screening Detection Limits

SERB: Science and Engineering Board
SHM: Soil Health Management

SMS: Short Message Service

SNPs: Single Nucleotide Polymorphisms
SOPs: Standard operating procedures
SPAD: Soil-Plant Analysis Development
SRF: Senior Research Fellow

TAGs: Triacylglycerols

TSP: Tribal Sub-Plan

TSS: Total Soluble Solids

TUSFA: Total Unsaturated Fatty Acid Content

UHPLC-Q: Ultra-High Performance Liquid
Chromatography-Quadrupole

UPOV: International Union for the Protection of New
Varieties of Plants

vDIA: Variable Data-Independent Acquisition
WDG: Water Dispersible Granule

WG: Wettable Granule

WGPP: Wine Lees and Grape Pomace Powder
WHO: World Health Organization

WP: Wettable Powder

WSET: Wine and Spirit Education Trust

v-T3: Gamma Tocotrienol
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