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fsel ATeT (het G 2016-17) 31fHepTer SUTGDI =
15 SR & 915 Bl Bels df ot 3R fIR wRedt § IR
4 ISt A1 H B 3178, ORI IRUTRepY IeTR Jed |
fiRree g8, fife 59 el (%l HRH 2017-18) &
I STeg 3l el BT BRAT ATdT T fIdeR 2017 i
O3 H SITGT AR T8 88, 3R a8 A Sedraep! = A
BeTs P 1oT0 thael fhar| RideR & 3id I g &7 J Bl
BeTs 2l gon! oft | 3FaTeh, AN aGe 1T 3R JTagay 2017
& Ugel HHIE & QR AH! 3R &1 7 5-6 o1 & forg ARy
IR &S | SR T, ST Lo AR g A TSI et
4 9, P AR JHAM DB AT PRAT TSl =9 AfED
s 3R FqH gar T 6 RART & BRO1, I]AIGH
AT Tl b d1G ) B D ST el Ao | TTHT e,
W, SFIRTE TTe iR et fiiereg A a1fer 3 aiik
S I 916 AYHIA R Ml Pl JHaH qgarl
AT HY I, 15 FCER D d1g BT ARH Bl b &
foTQ ST 3BT T, 39 & &1G BeTs Y AToT 3R b A1 -
qrer fperfirer & forv et aoR Hima o freft g 59
geel B TR ®T A WA hHI TRNd 8, TN
STRATRIC STSTR I DI o foTg BRI §77 & foTg|

3R o &3 | gfg & a1, RIaR & Ugel FHIE A TR
T el Bels Pl fAaRd HRAT JAEd & T ¢8| HAA
Hfep! B Y W A faR R g, Hel Belg Bl
fIaRT &1 3Fee SR Uee & oy HRIeHT &l ffdh
31 BeTS # ST SIITEH AN g, Fifh & AT RiceR-
3TFCER & GRTT HERTE 3R Hifee o Ffeepier iR &3 o
IR Bl 31 SR3AA, HRA Bl BISHR, 3 TRE D SAGH
iR o gl T8 ford ST § W & a1ey, T SR geef!
5781 SRR 91T aIRe, Mgt iR efid-ag”l & SR
B E, TR PR & dgd IR I<UTGT Dl AHAIYd D
TR 21 fUsel i auf H AIparu-I3ieTgd 7 U
TRINT ¥ {8 o el1feee sher 3R Wil 3l Siew| BeTs

Remembering that last year (fruiting season 2016-
17) most growers had taken fruit pruning after 15"
October and then large amount of harvest came in the
market in February, resulting in a crash in market
price, every grower this year (fruiting season 2017-18)
wanted to go for early fruit pruning. It did not rain
much during early September 2017, and many
growers decided to go for early pruning. Till the end of
the September large area was pruned for fruits.
Suddenly, the weather changed and during the first
week of the October 2017 all grape growing area
received heavy rains for 5-6 days. Vineyards, which
were in early shoot growth to flowering stages suffered
the heavy loss of crop. Due to high relative humidity
and saturated soil moisture conditions, growers could
not save the crop even after best efforts. Bunch rot,
Anthracnose, bacterial spots and downy mildew
affected many vineyards during and immediately after
rains. As usual, the weather after 15" October was very
good for fruit development, vineyards pruned after this
date got bumper quality yield and got a good market
price for table grapes as well as for raisins. We need to
look at these events critically, especially to develop
strategies for assured market prices.

With increase in area under grapes, staggering of
fruit pruning from first week of September to
November has become essential. Considering short
supply of skilled laborers, staggering of pruning is
beneficial for good vineyard management. But early
pruning involves high risk, as it rains every year
during September - October in most grape growing
areas in Maharashtra and Karnataka. Such risk is not
taken anywhere in the world, except in India. Outside
India, Spain and Italy, where vineyards are exposed
to rains, hailstorms and cold waves, have
successfully adopted grape growing under plastic
cover. Over last three years the Centre has also shown
through experiment, that grape cultivation under



& foly JRMe a0 21 I8 il 9 8 <lfded ara
STl B bl SHHIG &1 $ATeTY, $9Ach TR SR SFfiehr &
foly IRIT ARPRY FEIT D1 3TaLADba 2| I = DI
it foram SR 1 feeR Y @1fim TeieT <9 g W1
xRl B 3T W & PR UTE, RAmT iR SR
TQdT H 3R & Wl & AT HH 2| A P IR gRuaa
SRR 41Tt &1 STt € aiifn JoTe ot Fwa S H ot
TRIT & AT Hel GTdT gl TR ARA H SUIShica ey
Joc H 3FR Wil &l fIRAR e | I8 91977 g Hehel! ¢ afg
TARC® Bk &b TEd IR Wl D Ferar 7 S gl
AIPHITI 13131 g -1 BRATOT By feafaerner & acr
et Si. . Ul. g I gl W AR H 3R b il Bl
‘G YA R o forq HTenfiiht & wqefs &t e a8 B

HIDHITII 13737 g - G¥ T o AT 2017 P QR af
foret STRY Y &1 o) BfSdr, T & forw &, Sefes Aoy
foperfirer, foperfirer & forw 21 STe fiereg & Tftrig o forg
IR T Y et o8 3R g1 AR Attt il &
foTq UST1 Rishe TRTICT OR & 311R g4 377e ¢ fob 3 drdepd
STeG &l 78 fobeH o1 | fUeset 5 ol H SR o gl &7 1.18 4
JGPR 1.38 ARG gacdR &l T g Sl 17.35% hl gfg
I %1 & | aTfep SuTe TTHT 30 g Hifep T dep ugd
T AfE WAt gfg STRY &, A1 SRR IS Y FATRIT §1Y
G & forg @Ryl &Y e gRftl WIheTgu-
R1373F 7 fAgg iR AT SeR A9 A IS ARG
THTOMT 9Tl Y §dT o & folt hed ISTT g1 Ig
STl IUANT qaraT Gead dx & fory, fft= &= o
T arfiorer R, & dgd e a=ur fafoe S
JNMILIBATIT F 3MYR TR STl Fad Wenfifhal Iu—ag
g vomeft, 3k flemRet & whuars! @t weffa fapa
Ugiss onuRa fafewear Vo 991 fhy 1w § ot RFre
weiew™ R RErE, 9oy, ARt sk dic sk gdw dic
Teee IR ¥ fIfre AR aridsl W amenRa detrg <
‘9T 37GRAY IR’ &b TG P folg STg—Tg PRI Bl
TR G Y AheTcTqeie AT fepa TT| 84 311 @ féb
M gt a8 & SRM 37 TR ¥ SACH b AT
HBRICHED Actor T |
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plastic cover makes it safe to go for early pruning.
The technology is costly but expected to be cost
effective. Hence, appropriate government support is
needed for its promotion and adoption. Early crop
during December gets high value if exported to
China. Due to favourable weather, cost of cultivation
of grapes in Punjab, Haryana, and UP is less. But
many times mature grapes are damaged as the
harvesting coincides with early monsoon in June.
This bottleneck in expanding grape cultivation in
subtropical belt in North India will also be removed if
cultivation of grapes under plastic cover is promoted.
ICAR-NRCG has planned demonstrations of the
technology to 'reintroduce' grape cultivation in
Hissar on the initiative of Dr. K. P. Singh, present
Vice chancellor of HAU.

ICAR-NRCG has proudly released two varieties
during 2017. Manjari Medika, is for juice, while
Manjari Kishmish is for raisins. Breeding programs
for resistance to downy mildew and for varieties with
naturally loose bunches and bold berries are in
progress and we hope that these programs will give
new varieties soon. Over last 5 years area under
grapes has increased from 1.18 to 1.38 lakh ha.
showing 17.35 % increase. Annual production almost
touching 30 lakh MT. If such growth continues, more
efforts will be needed to maintain the sustainability of
grape industry. The Centre has taken steps to promote
certified nurseries by providing genuine and disease-
free foundation planting material. To ensure better
water use efficiency, FLDs to demonstrate water
saving technologies based on growth stage specific
water requirements under different evapo-
transpiration rates, sub-surface irrigation systems,
and PRD have been intensified in different areas.
Android base viticulture Apps have been introduced
which will give location specific weather data based
advisory on irrigation, nutrition, disease and insect
and mite pest management on single platform. Bio-
intensive strategy for production of 'Zero residue
grapes' was demonstrated successfully for second
consecutive year. We hope that these efforts will yield
positive results with growers during years to come.
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g T TEd &I 8 f IRT A SR 1 gFRIT
ST R ST SeUTGeh <2 &1 89 80 I 31fereh qall H 3R
fafa o <@ €1 39 Aret gART PRIt 2,14 org Hifesw e
o, R 2146 I8 B0 fageft ga1 @1ifa &1 Fafa pat
3R IUTGH &1 7.21% &, S AR | T el & Fafa
BT ST 50% 1 g1 gAR Rl o gaR & & forg
31R 31ferep [OITSeT &, Fifh SR & H Ugel ¥ &l JAaTd
U e A

93l g 9T g 1 o7 Avy™ o faoRia et
SR ST SUTCDT hl FheldT H BThl TN 21 31d: 59
HEAT H 2N PR dTet 16 JSTh! il AHIYT SIH U= D
us gl Myt B ifrew g dA & forg den At
gieregef &l g7 I & oy TRBR A Aferes qHef &t
JMELIEHT Bl 3T ST, BrcAle g, dfed SR iR
TR, Hhard 3R 1. 3. 3. Rig, Su weeers,
IR AT, TPy gRT oy Te AFieel SR siiere,
D eI AR AR 3METd gl AgHIH
HogdR A, uarsht Sf. & Tol ager & srevear §
HEAT BT 0 N AR fABRT PHrfpa o & 7rf 1R
G H Aeg oR @l ol JHT Gl Bl RB A, F R
ST FEATEDR AT b TfT HRT FH TR BT &
3R ST AT o [T EraTg qefl § | 3R Sedraeh gHall
fafedear R qaidhl TMHBRT 6t 7FT F &1 S5 e,
faely wU A AERTY ST G18T IFRRIGR §d, QU SR
AR e gRomET & Hudh & g1 9 BIST My aRASHST,
oI fofg deeptet & o i JMaeadr &, @ fad aifvd
I ¢ 3R IR IS H gART fRaR Tfcifafert & oft s
PR B 3T H P AT I, gAR At dSat
AfehT ©Y F fham-bfd sTgaa HrRispA! & for afva
It 81 g A SUTGH ST BT b A9 & forg
ERIATG PR 3|

FJT/Place: IU/Pune
f&stiep/Date: 25 Sf/June 2018

We feel proud that India is second largest table
grape producing country in the world. We are
exporting grapes to more than 80 countries. This
years our export was 2.14 lakh MT, which earned
foreign exchange equivalent to about Rs. 2146 crore.
The exports are not only 7.21% of total gapes
production, but are about 50% of all fruits export
from India. There is further scope to improve our
exports, as we are already well equipped with needed
infrastructure such as integrated cold storages and
refer containers in grape growing areas.

I strongly believe that the growers success has
substantial contribution from support of technical
information developed at this institute. Dedicated
team of 16 scientists carrying out research at this
institute thus deserve appreciation. The research
work needs to be further intensified with more
support from government, especially to sustain
global competitiveness. Thus the guidance and
encouragement given by Dr. T. Mohapatra, Secretary
DARE and DG, ICAR and Dr. A. K. Singh, DDG,
Horticultural Sciences, ICAR, are highly valuable
and constantly needed. Research Advisory
Committee, under the chairmanship of Padma Shri
Dr. K. L. Chadha, is also helping the institute to keep
our research and development programs on right
track. On behalf of all the scientist, [ pay my regards
to the entire RAC and thank for their guidance. Grape
growers are always in demand of technical
information on viticulture. Their associations
especially Maharashtra Rajya Draksha Bagayatdar
Sangha, Pune are constantly in touch with our
research outputs. They finance small research
projects of practical importance that require
immediate attention and also support our extension
activities across the state. In fact their demanding
interactions keep all our scientists actively involved
in grower oriented research programs. We thank all
grower organizations for their support.

]

(¥.3.9maa/S. D. Sawant)
e 9rp/Director
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ARA H 3R IUTGH 3R THERR0T | Haed qaql P
T B & folg oM ST SFIHe™ 8 Wdhaigu—
RTET ST &g 3R, Yo7 SHaRT 1997 H FATfUe foha
T T |

SFNEY 3afdes w¥Te e ok Sta dienfidh,
<TG HHENfihl, uqy waRed yaed iR g8 SuNid
TN 3R Tear Hae & e &t & ded famaT 17 3ar
| FRRITTA IR BRIshH! & ST, s ared fot aifeet
g T Bl Il 7 g1 g qrmel Janai 3R
I Srfdee & Hefd orgg orgee off owar gl ad
2017-18 & SR Y T SFTALM I IUATRAT Bl A=
SERRICISIRCES

T Tfaftt 1 SRS Jelgwd IR YAl PReh 3
o o R 3R & TH AT STged Feret P gSfifad
forarm | faf=T el & uiwr 7 wfafdar v & T |
3R BT ATAIfrh GUR

el 3B aul P RM ORI} 3R H S fiesy,
fRIgear 8 fbu U o b aRuMRERsY TR &Y
ST 275 Th1 Fpx T8 8 &V MU &1 39 9 101 R
el 3faRT Teb Ugd 3R TEBT Td AT el &b forg
URFYP Tt gof fhdl T | § T80T b fofT 3 st A
Teaqut fFTar i@ dt i FaR a R a1 &
foperfirer & TRITST o foly SUgh UTg U

22 grS! fieeg ufcRIges Faxi (FdtardT 1 3iR 3 &)
5, o FaRi 7 AICH [T S are TR T | fT atet aut
Y 39 Gl T IS YT UR 3Tehot fohaT ST |

FfF SR & Al guR & g wh T oA
PRI g fhar w1 3R P P T 300 IR
TheT[e8 UTH §Y1 8 Teild, Sl el X 37Ic Ut hriehH
% e S 2, H T8 A SISt 37gor B 21 it o Sftg,

G\

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 2017-18 are
briefly summarized below:

CONSERVATION, CHARACTERIZATION
AND UTILIZATION OF GRAPE

The National Active Germplasm Site — Grapes
located at the Centre was rejuvenated this year by re-
grafting all the accessions on Dogridge rootstock. Five
new accessions were collected from different sources.

GENETIC IMPROVEMENT OF GRAPE

The breeding for downy mildew resistance in
seedless grapes during last few years has resulted in
the generation of about 275 field planted F1 hybrids.
This year 101 hybrids attained fruiting stage and
preliminary observation for bunch and berry traits
were recorded. These hybrids showed significant
variance for these traits. Three hybrids were found
suitable for table purpose and two for raisin purpose.

Among the 22 downy mildew resistant (UPOV
rating 1 and 3) hybrids, three hybrids had desirable
traits like bold berries. Large scale evaluation of these
hybrids will be taken up in coming years.

A new breeding programme for genetic
improvement of colour grapes was initiated and 300
crossed bunches were harvested. The seed
germination in Red Globe, a parent in ongoing



@ 1400 Yidfes & FFTH & geard 20 ST d® 4° Afeqas
TR 9 X H @R AT 7 1 &1 31gR0T 42% T 96
T o |

a7 AfESY] g 1103TR N 1aur A od g

U g STIRGRIT UfcreRg BRaT & ST & BRI AT
& foru erfreafch 1 fagetyor fopam TT| e o= & 6 &
& faR & 1103TR § 37 UfcreRa BRai 6t 31feafh o
T g Wit g7-1ag) gl | o Hised d @i
YU o foTU MICTepiel i HIehighdl fehall TRIT |

AT S (300) 3R N8 W@ (50) & AHT
fafpeor grr SeaRaffa & 4t oo dier & § @y )
ATRT HISeiNT 3T SHP T Dl Tellse! aT faeeryor fmar
1| Tt T feTfoTe g e o

3R ¥ TUTERIT, IcUTGhdl g8 AR TR
& forg Icutes daia! &1 faerd 3R ened

figel IR auf & folv JeTg= 3fidber H, SIS W
HAMT Y8 g 3R therd! e # Ia i et
o iR Tftr & (21 ) gof fopam, gretifes, 11098
R PAMT IR T3 A Ioa SuS1 U Pi 715 off| =
TBR 1103TR R HART drg ped FlHT sl 3 STIaq
IS LT TS S &g SITATH (> 22°4) 3R 3paran (6
T1/cft) T SUYeh ¥R SITH §3TT |

AT X STplad! & AT R HhRI o A=D1,
D2, T3 IR TRb4 P URRID 3ficher 7 ITITH iR
AT b A H TReh 1 < STMEATSTD b Y H 3 fha|

AT JTTAR0T & dgd SV IV AT AT diser o
3ITeAT STt 3iR Geft RN & Jorrr | dgeR gfg, U
3R Suet Hefera tRrtex ugfifd fhd | werfeesd ermerur &
TqE IS I AT H 20% A RFATS STe1 bl Taegandr
T3 | TATRCe TRV 7 SSH! e d foy arcafees
RN & T ot gram

JER STl ST G&TT & foTq Tebeient &b UGe 7 ST
FHH! DT ST b TEd SU-ATG! RaTg Dl IYAIAITT Dbl I
1| AT HiSerd H IUST 3IR UrE IR DI i T
T8 B9 & IIY SY-Tdg Remg & aRumeey 25%
2T STeT bl s/erd 51 110 TR HeTgwl TR Hefie heRit

vi
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breeding programme is very low. The seed
germination was improved to 42% by soaking seeds
in GA, @ 1400 ppm followed by chilling in moist
sand at 4'C for 20 days.

The expression of two salt stress responsive
transcription factor genes selected for functional
validation was analysed in 110R, a salt tolerant
rootstock. The expression of these transcription factors
increased in 110R several fold within 6 hr of salt stress.
Protocol was standardized for somatic embryogenesis
in Thompson Seedless using in vitro leaves.

Three hundred and fifty plants of Thompson
Seedless (300) and Red Globe (50) mutagenized by
gamma radiation were planted in the field. The ploidy
of Thompson Seedless and its clones was analyzed.
All the clones were found to be diploid.

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

In rootstock evaluation for last four years, Red
Globe and Fantasy Seedless grafted on Dogridge
recorded higher average bunch weight and berry
diameter (>21 mm), however, higher yield was
obtained from vines grafted on 110R. Similarly wine
variety Sauvignon Blanc grafted on 110R resulted in
highest yield as well as TSS (> 22°B) and acidity (6
g/1) levels suitable for wine purpose.

Preliminary evaluation of wine grape hybrids of
Chardonnay x Arkavati viz. Charark 1, Charark 2,
Charark 3 and Charark 4 indicated Charark 1 as the
promising wine variety in terms of TSS and acidity.

Thompson Seedless grown under plastic cover
showed better growth, yield and yield related
parameters as compared to hail-net and open
conditions. Vines grown under plastic needed 20%
less irrigation water. Plastic cover protected against
downy mildew incidence even under highly
favourable conditions.

Demonstration of techniques for improved water
use efficiency confirmed usefulness of subsurface
irrigation under water deficit conditions. Subsurface
irrigation resulted in saving of 25% irrigation water
with no adverse effect on yield and quality in
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a1, foraes aRumReed BT fehanatt dF gt 4 18%
RraTS STet &1 g9 g3 | HH U Bl ST P T, JU-
el R oIk i Jel & b Jebeiich bl SuN
D HheRiT HISels Pl ATHIG B | IR ST el g

AT eI | 5, 7, 3R 12 IR P TR0 R HHIA:
A=At @ 1000 didiem, 1500 it 3iiR 2000 didiog &
TN & URUTARA®Y IERE gHE & AT |9

ThelaIdT firefl|
auf Ua o IRIEICR &1 YA R IR Dl Wl &

oY STeTaTy, SUEd AFRE TR b TU T Sugaddn
& fIf= FoRI aTet &A1 Y uga Ht T |

3R ¥ UhIgpel HRETT AP 1p1 BT [P 3R
e

Stq R TR FEfCienT SI3TR-39 & el
BT U9 FAM R AT 31T HISTD & T Pl &Har &
forq qieror fpam 1 2.5 AN/elt D GRIB R ANITH
Aafferg ERTR-39 & T UTaeR HiHeIeM & T STHANT
=1, BIHeIeF & fSHT SITHRINT aTel SRR I g H, TRier
hIcHTND] b CHfFet 3TaQIy Bl 19-68% b TeT feaT|

SIa—TT8 T Yo HRIFAT IR FIFT R AR bl T8
oftl grrplsdf TeNerlssd & S X 10" TaR/fAeft
forferas hideled iR 2.5 /e & GRId W IRIew
Heflers S13TR-39 & =7 UTaeR HhiHele Bl TN Bl
 Uget 3iR 915 H Fafie afdRTe R fomar war| et e
W, S BRDI P AN | GIEAl HI G qdl
P19 A AT H HHI TS TS|

UTSeY! S D &, TPHey Bl ST HR
arett o oIk e iy IMSd WIToHIINT fafcdier
BT URSIAIGRU PR dTell Ui HIDURSidl dHaeni Bl
QFhIeul fhT TT| Hecalled fa9eisur & JMER W,
it fafcpien & Tt dHadpuRsidl St FeiRed d ol
TR e A SIS+ Bhd & Sifdd =07 & forg 37
RISIRTH FHIRAIST & &I BT Havel T |

g by Wp Al AIS TFRAIeIC b ATUTAeh f4eiyor =
FH IMgaiidie fafdadr ik AeHs & fow aReg &
T Yehed foig T e T

Thompson Seedless. Irrigation schedule for Fantasy
Seedless vines raised on 110R rootstock was
developed, which resulted in saving of 18% irrigation
water as compared to farmer's practice. Under low
water availability, Fantasy Seedless could be grown
profitably using subsurface irrigation and partial root
zone drying technique.

Application of CCC @ 1000 ppm, 1500 ppm and
2000 ppm respectively at 5, 7, and 12 leaf stage in
Thompson Seedless resulted in uniform fruitfulness
without residual effect.

Climatic suitability maps for grape cultivation
were prepared using rainfall and temperature
parameters and regions with different levels of
suitability were identified.

DEVELOPMENT AND REFINEMENT OF
INTEGRATED PROTECTION
TECHNOLOGIES IN GRAPE

The formulation of bio-control agents Bacillus
subtilis DR-39 was tested for its ability to degrade
nine different pesticides at five locations. The spray
application of a wet power formulation of Bacillus
subtilis DR-39 at a dose of 2.5 g/l reduced the
terminal residue of tested pesticides by 19-68% as
compared to the grapes not treated with formulation.

Bio-intensive disease management strategy was
implemented at four locations. Liquid formulation of
Trichoderma asperelloides strain 5R containing
5x10° spores/ml and wet powder formulation of B.
subtilis DR-39 at a dose of 2.5 g/l were applied at
regular intervals before and after pruning. At all
locations, the number of detections and pesticide
residue concentration were reduced by the
application of bio-agents.

Three mycoparasitic fungi, parasitizing
E. necator, the pathogen of powdery mildew, and five
fungi parasitizing Plasmopara viticola, the pathogen of
downy mildew were isolated. Based on multilocus
analysis, all the mycoparasites of P. viticola belonged
to genus Fusarium. Preliminary studies indicated
potential of these Fusarium spp. for biological control
of downy mildew.

Molecular analysis of one hundred and sixty
isolates of E. necator revealed low genetic diversity
and possible single point of introduction for the
pathogen.
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Host range studies for bacterial leaf spot pathogen
Xanthomonas campestris pv viticola, identified eight
common weeds and two fruit plants as alternate host
for this pathogen. Among the 38 grape accession
screened against Xanthomonas campestris pv
viticola, 15 accessions showed resistance to the
disease.

A new morphologically distinguishable
lepidopteran stem borer was found infesting
grapevines in Sangli dist. A rice based media was
standardised for mass multiplication of
entomopathogenic fungi Metarhizium sp and
Beauveria sp. Three types of formulations were also
prepared for commercialisation of these bio-agents.

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

The biochemical properties of pomace were
significantly affected by source and particle size.
Pomace of Manjari Medika recorded maximum
anthocyanin. The anthocyanin content was more in
fine (59.23 mg/g) as compared to coarse (21.17 mg/g)
particles. Particle size also affected the sensory
properties of cookies. In organoleptic test, cookies
prepared by adding 15% coarse pomace powder
(acceptability level 4) performed better than fine
pomace powder (acceptability level 3.6).

Pre-harvest application of GA, significantly
improved the raisin recovery in Thompson Seedless
and Manik Chaman by more than 20%. However,
GA, application resulted in reduced ratio of green
raisins. GA, also resulted in delay in drying by 1 to 2
days at ambient conditions.

Drying at different conditions revealed that
grape drying was the fastest at a temperature of 40°C
and relative humidity < 25% and raisins were
produced in four days under these conditions.

Manjari Medika grape seed oil and seeds were
superior in nutritional lipids and fatty acids as
compared to Cabernet Sauvignon and Sauvignon
Blanc. Manjari Medika seeds had upto 43% higher
fatty acids and 60 to 80% higher nutritional lipids
compared to other varieties. The seed oil from
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Manjari Medika was also rich in vitamin E and
therefore, has good potential as a nutritional
supplement or nutraceutical product.

FOOD SAFETY IN GRAPES AND ITS
PROCESSED PRODUCTS

The pre-harvest intervals (PHI) of fluxapyroxad
+difenoconazole, boscalid+pyraclostrobin,
dimethomorph+metiram, and valifenalate+ mancozeb
were estimated as 45, 55, 45 and 60 days, respectively.
The PHI of spirotetramat 120+ imidacloprid 120 SC,
spirotetramat 150 OD and imidacloprid 17.1% w/w SL
were estimated as 26, 10, and 30 days, respectively.

The protocol for analysis of captan,
tetrahydrophthalimide, captafol, folpet, phthalimide
and iprodione in fruits and vegetables was optimized
using UPLC-MS/MS. Similarly an improved LC-
MS/MS method for residue analysis of paraquat and
diquat was standardized. A multi-residue analysis
method was optimized for pesticide residue analysis in
edible oils. Residue Monitoring Plan for export of table
grapes was effectively implemented. Based on residue
analysis, 600 internal alerts were issued.

PROTECTION OF INTELLECTUAL
PROPERTY

Two patent applications “A method for extraction
of anthocyanins and composition thereof” and “A
method for preparation of Enriched yoghurt” were
filed during the year.

Two varieties, Manjari Medika and Manjari
Kishmish were released at Institute level.

NEH AND TSP PROGRAM

Under NEH and TSP programme experiments
were initiated to study the effect of hydrogen
cyanamide on uniform and early sprouting in
Bangalore Blue vineyards and effect of stage wise
nutrient application schedule on grapevine
productivity in farmer's field at Champhai, Mizoram.
Two programmes one at the Centre and another at
Champhai, were organized for upgradation of the
technological and knowledge base of resource persons
from Department of Horticulture and grape growers.
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PRODUCTION OF QUALITY PLANTING
MATERIAL

Actotal of 60105 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, Tamil Nadu, Uttar Pradesh, Madhya
Pradesh, Gujarat, Haryana, Rajasthan, Bihar, etc.

TRANSFER OF TECHNOLOGY

Several field visits were taken up by the Director
and scientists of the Centre to address the problems
reported by growers. The Centre arranged stalls in
seven Kisan Melas/Exhibitions. About 1500 people
visited institute's stall during these exhibitions.
Information on various aspects of grape cultivation
including postharvest technology was made
available to the several stakeholders of grape industry
through various means of dissemination such as
organizing training programs, field visit,
participating in grape growers/association's
seminars, web advisory (36), radio talks, one-to-one
interactions with them at the institutes and also
displaying the information on the Institute's website
under farmer's corner. During the year, about 357
farmers from Andhra Pradesh (139), Madhya
Pradesh (128), Karnataka (73) and Maharashtra (17)
visited the Centre to know about viticulture and
technologies developed at the Centre. Demonstration
of technology on water use efficiency and production
of zero pesticide residue grapes was held in farmer's
field at different locations.

HUMAN RESOURCE DEVELOPMENT

Four scientists, one technical and three
administrative staff were deputed to different training
programmes for updating skill in their field of
specialization. For supporting staff, an exposure visit
was organized to make them aware of the day to day
office activities and working culture at other
agricultural institutes

REVENUE GENERATION

Revenue of Rs. 86.17 lakhs was generated
through training, consultancy, contract research and
services, sale of planting material and farm produce.
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In the twenty-one years of its establishment, the
ICAR-National Research Centre for Grapes has
acquired the technical expertise and state of art
equipment to undertake mission oriented research to
resolve the problems faced by the grape growers of
the country. The small team of 16 scientists is
involved in research on all aspects of viticulture and
enology. A grape gene bank comprising 442
collections from India and few from abroad has been
established. The germplasm was characterized and
two catalogues of germplasm were prepared. The
germplasm was also evaluated for desirable traits for
direct commercial use or for improvement of existing
cultivars. Explorations were carried out in Jammu
and Kashmir, Leh-Ladakh and Himachal Pradesh to
collect grape germplasm. Breeding activities on a
small scale have given a cross between Flame
Seedless and Pusa Navrang which is named as
'Manajri Medika' with excellent juice colour and
qualities. The hybrid was well accepted by
consumers and is being promoted for its potential
health benefits. Multilocational evaluation of
promising hybrids/selections viz. Manjari Medika,
A18/3, Manjari Kishmish is taken up in farmers' field
and under AICRP to generate data for their release.
Manjari Medika and Manjari Kishmish were released
at institute level. Another ongoing breeding program
is to introgress downy mildew resistance in
Thompson Seedless and molecular markers are being
developed for identifying downy mildew resistant
progenies. Breeding to develop naturally loose
bunches with bold berries is also initiated.

Transcriptome analysis of GA, response at rachis
elongation, cluster thinning and berry elongation has
identified stage specific gene. The identification of
molecular markers in these genes and their subsequent
use in marker assisted breeding is envisaged. RNA
sequence based transcriptome analysis has identified
several salt stress responsive genes and transcription
factors which will be useful as candidate genes for
developing stress tolerant varieties.
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Long term evaluation of rootstocks for table
grapes has shown that Dogridge is suitable for drought
conditions but is unable to restrict uptake of sodium
when soil and irrigation water have high sodium
content. 110R was more suitable for Thompson
Seedless under such conditions due to its higher Na
exclusion capabilities. Identifying rootstocks for other
commercial table grapes, Red Globe and Fantasy
Seedless and wine grapes, Cabernet Sauvignon and
Sauvignon Blanc are ongoing. The growth stage wise
nutrient and water requirements for Thompson
Seedless and Cabernet Sauvignon grapes were
worked out, which result in saving of nutrients and
water and enhance nutrient and water use efficiency in
vineyards. Identification of nutrient deficiency
symptoms in farmer's field and suggesting appropriate
nutrient applications has overcome many problems in
cultivation. Demonstration trials on techniques to
improve water use efficiency are taken up in many
rain deficit areas of Maharashtra. Similarly, many
trials on bioregulators have helped to generate
appropriate schedules for commercial varieties for
enhanced productivity, quality and shelflife.

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

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

One of the success stories of this Centre has been
the successful implementation of the residue
monitoring plan (RMP). This was the 15" year of the
RMP, initiated by APEDA, Ministry of Commerce,
Government of India in 2003-04 in collaboration
through the National Referral Laboratory (NRL)
setup under this institute. This year 34856 farms had
registered for export. The Centre updated the package
of practice related to the list of recommended
pesticides and list of chemicals for monitoring which
minimized non-compliance to the EU-MRLs to a
large extent. An overall improvement in quality was
recorded with most of the residue detections being
restricted to a few insecticides only. NRL also
established sampling and analysis protocols for
different agriculture commodities.

Concerted efforts were made to strengthen farm
infrastructure like 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 taken up during recent years.

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

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

MANDATE

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

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

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

THRUST AREAS OF RESEARCH

1. Conservation, characterization and utilization of
grape.

2. Genetic improvement of grape.

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

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

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

6. 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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fa<har faa=UT FINANCIAL STATEMENT

(¥. @G ¥ /Rs. in lakhs)

%. 9. offef IRE g 3ifcd oEM | o 3
SI. No. Heads R.E. 2017-18 Expenditure | Final Grant Revenue
2017-18 Generated
1. I TR / Estt. Charges 475.00 461.25 475.00
2. | SEYO.TA. 0.10 0.00 0.10
3. I 9/ T.A. 13.00 13.00 13.00
4. JYHRUI/Equipment 0.00 0.00 0.00
5. g V/IT 0.00 0.00 0.00
6. g¥celerd/Library books 0.00 0.00 0.00
7. 3 UHR/Other charges 409.75 409.69 409.75
8. fHfor @/ Works 7.00 7.00 7.00
9. e raR/Furniture 0.00 0.00 0.00
10. | d2M/Pension 39.25 22.58 39.25
Pel/Total 944.10 913.52 944.10 86.17
HIfHe R STAFF POSITION
%. §. ug ugl &t W= Number of posts
SI. No. Post wigd Sanctioned | *R Filled | R Vacant
1. 3T 3R Ugg/Research and Management 1 1 0
Personnel
2. demfre/Scientific 16 15 1
3. depeiehl/ Technical 8 7 1
4, YoM~/ Administrative 13 8 5
5. Jg—Ib/Supportive 7 7 0
P/ Total 45 38 7
P
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RESEARCH ACHIEVEMENTS

I. 3T hT TREAUT, TIEATR TR START

%

I. CONSERVATION, CHARACTERIZATIONAND UTILIZATION OF GRAPE

IR HAATIITR TETIA T
THCATSH 6Tk hl JAGSSiiad

U H STHCATSH &l &l FATHT a¥ 1997-98 &
SRM g8 ol a1 SR Sucrey R a6 amr
aRIRARTRIT & 3icia 3R e &t 3 12-14 a9 gt g
STHCRATSH SeTieh ehl SR a1y Ht SRT-Sfvf g1 it off 3k
GOt e T JATLAhdT AT | GTossiiar i fshar 2015-
16 H IR & TS| T T I PHed of PR Irg Uici! ST
Y TR 7| Ul w9 A BRI g R $ Uiy ol Has §
97 7| e § qHt afaftdl & e W w1fid g &
G & STHCATOH & YR Sclldh 3 Iciiall bl @Ml 7T
ST &t 7= 9T 3 foru IR f3ma i 3iR SHeRt 2017
T 9 BT x 4 FT P IJRIA TR SFINST JeAgd ! 9T =TI
et ufaftat &6t gRuea swemi o Rider 2017 5 SRS
qegd W et fhar T g fAefid a & forg
THRERT 2018 H BT I3l Bl B! B TS|

STHCATSH U

IR STHfCATSH HIRT GGADR BIfshH o ded a¥ &
SR A = Sal @ 5 ufaf¥at weid 6 78, e
faaRur arferert 1 T | e T 2

MANAGEMENT OF GRAPE GENETIC
RESOURCES

Rejuvenation of germplasm block

The germplasm block at the institute was
established during the year 1997-98. The age of a
vineyard is generally 12-14 years under normal
condition of soil and available irrigation water. The
vines in the germplasm block needed rejuvenation.
The process of rejuvenation was initiated in 2015-16.
The cuttings from each accession were collected and
planted in the polybags. After establishment, the
rooted plants were transferred to the field. After the
establishment of all the accessions in the field, the old
block of germplasm was uprooted. The land was
prepared and the rootstock Dogridge was planted at a
spacing of 9 feet x 4 feet in January, 2017. The
matured cuttings of all the accessions were grafted on
Dogridge rootstock during September 2017. A fresh
re-cut on the grafted vines was taken for developing
framework in February, 2018.

Collection of germplasm

As a part of grape germplasm repository
strengthening program, five accessions from three
different sources were collected during the year. The
details of the accessions are as given in table 1.
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diferdr 1: a¥ 2017-18 & SR Ufaa ufafdar

Table 1: Accessions collected during the year 2017-18

%.4. T afafs &t 9™
S. No. Place Name of Accession
1 SN, dMeTg/Dindigul, Tamil Nadu HIH1SPS]/Sonaikudi
2 1%, HERTE/Nasik, Maharashtra gaaR Hsetd/Sudhakar Seedless

3 7% feeeil/New Delhi

o Sfeeht, gz feR, g waffer

Pusa Aditi, Pusa Trishar, Pusa Swarnika

Il 3R § SIS U

II. GENETIC IMPROVEMENT OF GRAPE

Hiectw 3R e o st fiesy,
ufeRiferear & forw uo==
TTBT 3R AfOT ION & oI TwL WA BT URFE
BT

IR Sefeh T x AT e’y (41) 3R AT IS
(60) & PoT 101 Uh1 IR H 39 IY 3R T H 7 e
P i P 1 gell IR Pl gl A IwvT & forg &
& JHgelicp] W SR AT TN Pell T FH, Sgd &
TSR Y TReT, of g 3 forg aaeaes T <R,
R & fory T &t wvear, aRuga & maeas AT i
T, [T o, HfT g IR S, 100 AT a9, dioT-
gehdll, SIST o, T8l BT, Sl olaTS, JSUde Dl e,
ST 93T, ol O aref (SIeeed) SR Std 31fe Aves
Y Y| QR HR SATETEH H 37 it & foru fafr=ar anfere 2
AR 3T TR

101 Th1 TR H 3 22 TR ST T HfcRTedt o1 39
IR o I 0N < s diferent 4 H U 0
ST et 3R fherfiter SeeT & forv wurfaa fbet
& ugaE

qETATT AU IR TgUrefieT 3T & MR W e
PR AT Tl ST o ol ITGh 91¢ TV (iferent 5)1 39
PRI o1 T SAcTatl UR faRIet afreher fapam ST |

BREEDING FOR DOWNY MILDEW
RESISTANCE IN SEEDLESS GRAPE VARIETY

Preliminary observations of F1 hybrids for
bunch and berry traits

Total 101 F1 hybrids belonging to Carolina
Blackrose (CBR) x Thompson Seedless (TS) (41)
and Seyve Villard x TS (60) attained fruiting stage
after three years growth in vineyard for the first time.
The emphasis was given on the observations of bunch
and berry quality to identify their suitability for
different purposes. The observations recorded for
time of bud burst, number of panicle emergence, days
for full bloom, days for veraison, days for maturity,
bunch weight, bunch length, berry length and
diameter, 100 berry weight, seediness, seed weight,
bunch density, peduncle length, pedicel length, juice
content, TSS and acidity. Variation for the above
traits for both the populations is given in table 2 and 3.

Among 101 F1 hybrids, 22 hybrids were resistant
to downy mildew. The data on horticultural traits of
these hybrids is presented in table 4.

Identification of potential varieties for table and
raisin purpose

Based on horticultural traits and sensory
evaluation, three hybrids (Table 5) were found
suitable for table purpose. The detailed evaluation of
these hybrids will be taken up on multiple vines.
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f IR, &7 T3, SR iR AT & STER W 23
HaRT (11 Plet 31K 12 Ahg) DT fherfirer g & forg et
ST & foIq 3fTeT TATI A UIckbict P HART PRah
foperfier SIS S B3Ik &1, &7 A, AT R, R SR
T Wefd o i & fow 1-9 & WA W
i oteor fovar aml et fhafier o, dax
TF123.24 | UTH fherirer =1 e e (sefep Iaan) siR
31T HaRI &b Gebleel, TeueficT ATCUS| iR FHY i &
o S5 vge o (for 1)1 Avhg foparfirer o, effgea=
HiselkT = g+t faperfiyer = oft mreameft Hami & S8R v
fopam T Tl & folg o el & 91 Faw
T902.22 1 UG o (R 2))1

q& - TSI SRR A1 Y gga
@ RT3 B AT SRy a3 forg R g

TSI T8 b U B 1T foxaTs § (ot 6), i el
IOt 1l  GIelT Ugeh ht Tig MR fobq ST et &

TSI IRYIE A S ATSHIACATSE HIBR Bl
Riica

I e (1305, F8i737 iR demsil7Hh2) 3R
g U (didfidum2 @ik difSums) drgpRicese AR B
QIR dRITTT Seih 9T x UM Alserd (109 Tl
HaR) 3R AT fIeTrs x e (133 TWh1 HaR) i Fafoi
Y fopar T ¥ fAetTS x i e i dafaar § dedt
uia HIgshRICATSE IR (FSat305 299, JE[T737 279,
o7 206, AALTH2 195, dEREAS 279) A
et fierey UfcRIfRear /Fdeelieia & wrer wg-famm
faxaman| uRg HietarR x <o &t |afcri H g Arefds AR -
UUSHISEIRIERE]
HHRI Y T FATIAT

¥ 2016-17 P SRE b U A UH PRAfHT i

AT X AT Higeid b 33 3R AAfIATS x ATHgT Heerd
P 8 PRI b UTE ol Tei | TRImfid ok |

Similarly, based on pulp content, TSS and acidity,
23 hybrids (11 black and 12 white) were selected for
evaluation for raisin purpose. Raisins were prepared
with standard protocol and organoleptic test was
performed on a scale of 1-9 for the parameters such as
colour, pulp content, berry size, sweetness, flavor and
overall acceptance. Among black, raisins from hybrid
H123.24 surpassed the check (Black Monukka) and all
other candidate hybrids with respect to the sensory
parameters and overall acceptance (Figure 1). Among
the white, raisins of Thompson Seedless (check)
performed better as compared to the candidate
hybrids. Thompson Seedless was followed by hybrids
HO02.22 with respect to overall acceptability (Figure 2).

Identification of pre-breeding vines

Some of the hybrids have shown promise as
potential pre-breeding lines for traits like bold berries
(Table 6), and hence useful parent in future breeding
programmes.

Validation of microsatellite markers linked to
QTLRpv3

Validation of 3 known (UDV305, UDV737 and
VMC712) and 2 designed (VVDM2 and VVDMS5)
microsatellite markers was performed in the progeny
of Carolina Blackrose x Thompson Seedless (109 F1
hybrids) and Seyve Villard x Thompson Seedless (133
F1 hybrids). All the five micro satellitemarkers
(UDV305 299, UDV737 279, VMC7f2 206,
VVDM2 195, VVDMS 279) showed significant co-
segregation with the downy mildew resistance/
susceptibility in the segregating population of Seyve
Villard x Thompson Seedless. However no significant
association was observed in CBR x TS population.

Field establishment of hybrids

Seedlings of 33 hybrids of Carolina Black Rose x
Thompson Seedless and 8 hybrids of Sevye Villard x
Thompson Seedless obtained from 2016-17 crossing,
were transferred to the field.

11E
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Total organoleptic score (out of 54) of colour raisins
43.3
HI
q‘;b (th (Lb& ,-l,b‘ q/b& Q(}b& qq,b‘ \(:1‘,5 /\{1} /\,-.9/ Q(-{'L \{:{_’b
SRS SN I I O
Q N Qo
N &
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R 1: T 3R dai $i fHerfder a1 siAftes TR

Figure 1: Organoleptic scoring of raisins of coloured grape hybrids
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Total organoleptic score (out of 54) of raisins

45.242.7
39-340.8
PP P & DD D P DD

S

AR
SN SIS

o 2: Wihg 3FR WA H fherfAer @1 RIS TR

Figure 2: Organoleptic scoring of raisins of white grape hybrids

arfert 6: @ISt AfYT 3R foRer Tow & forg g T¢ WHTd gd-uo=a argal & gt

Table 6: List of hybrids selected as potential pre-breeding lines for bold berries and loose bunches

o afaftar (1-9 & Fhal U= SIS+ fergy )

Traits Accessions (downy mildew scoring on 1-9 scale)
qiet 7ot (>18 et 9t @) H58.24 (7), H123.24 (9), H98.23 (3), H90.24 (3), H96.24 (3), H86.22
Bold berries (>18 mm beery diameter) (9), H13.24 (9), H93.23 (3), H61.21 (7), H103.23 (5), H100.24 (9)
Sl TeeT (<2 AT ) H39.23 (3), H123.24 (9), H122.25 (5), H68.23 (9), H85.25 (9),
Loose bunches (<2 berries/cm) H98.23 (3), H54.24 (3), H44.25 (7)
fioReErd o H02.22 (5), H107.24 (9), H100.24 (9), H75.23 (3), H14.25 (5),
Seedlessness H43.25 (5), H94.23 (7)

31113 ﬁ- -ng;ﬁ-a; Y ﬁ farat 1-[-3@ sﬁ—\r g BREEDING FOR NATURALLY LOOSE
i BUNCHES AND BOLD BERRIES IN GRAPES
qfor & forg us=
) The details of the crosses made during the year are
Y & QR Y U 214 o1 fare=ur arferepr 7 H fom givenintable 7.
gl

14
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et 7: 2017-18 & SHIRFT HRIHH BT faazor
Table 7: Details of crossing program 2017-18

%.9. %14 Cross TEushH B T
SL. No Number of Inflorescence
1 VS 9 x AT HigeRd/Red Globe x Thompson Seedless 179
2 S W9 x Ford serd/Red Globe x Flame Seedless 118
3 8 A9 x Aot FaH/Red Globe x Manjari Naveen 129
4 S 9 x T 18/3/Red Globe x A18/3 91
T 2016-17 DI HIRFT T UH 38 o9 X AT Six hybrids of Red Globe x Thompson Seedless,

ool : - three hybrids of Red Globe X A18/3 and one hybrid of
6 , X8 19 X U18/3 < o7 SR ¥ Red Globe x Manjari Naveen, obtained from 2016-17

Tl X HIST ST o U HhR bl & H o 1ia 7T year's crossing were planted in the field.
UG 3:|-T\Pr I BT 3:|-|aa-|-f TP FUR GENETIC IMPROVEMENT OF COLOURED
9 GRAPES

< 313 ® 3 ja'%ai SEIN & forg 2017-18 & Abreeding programme was initiated during fruiting
Thofd BT T Teh IS PRIshT 3TRY fham 1T 59 99,  season of 2017-18 for the genetic improvement of

e el S diearg. therft Hecy. Brged Aot coloured grape. This year five different crosses were

5 Of ~ taken up involving coloured varieties Crimson
% < 3R ¥ T P PRy | Seedless, Fantasy Seedless, Christmas Rose, Red

(qfera 8) | Muscat and Red Globe (Table 8).

dferat 8: 2017-18 & SR T R GUR & forg iR HrfchH

Table 8: Crossing programme for coloured grape improvement during 2017-18

%.9. %1 Cross ToB1 Yt HEl
S1. No Number of bunches
1 ¥8 TRae x therdt HigelRi/Red Muscat x Fantasy Seedless 9
2 fopemT AT x therdt Heel’d/Christmas Rose x Fantasy Seedless 10
3 ¥E g x therdt Higetd/Red Globe x Fantasy Seedless 168
4 VS g x HE Hige/Red Globe x Crimson Seedless 62
5 Hm Hsel x ¥ %llg/Crimson Seedless x Red globe 51
Pt/ Total 300
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g, Bt T} It TfAfARRI T Ueh T R e v
 foTT U IS sciTeh o fIhRT T BT 3TRY fomam Tl 39
TSI lich H 48 STz ar, e g Sk anforsad
Y Tgaquf Ui o MR WR foam T g1 9 & GRE SRS
TG WR 31 STAICISY &l el T |
NS Tellg ¥ doT-TRgfR fanier

Y8 el S 3ich AR ST hrlshAl B Uep §, o dfiet
3GROT P S T & P 21 NS W H Aor-wrgfiy e &
T fog g, i g, &t faf¥=t g (1000, 1200 3R
1400 Y ) J B 3iR deagard ofiad STR (10, 15 3R
20 1 T a1 a1 f&9T X)) 1 v foam ) il oy g i

¥ forw Sfw, @1400 diem & FFMM & 915 -9 3T F 4°9
AU W 20 T T ofiaT STR H 42% Ufied do &S

3TRUT T

T 2008-09 H 3R & b 36 H MU HaR i J
3 IR S| A1 a1e Iugth SRl dl Uga & folg 17
faftr = e SR gREUTHS I SR TEsT YR, T8T
3aeTe for, T <A, SiRIT e ai, SiRTd A g,
R wifcrere, dvee (“ReRT), Tgeder Serl 3R TR B
died, @ forq SHiept I

214 FPR| DT 3fiehe fPAT AT ATI &S HQlldT B
YR W, | U-2/1, T-4/3, T-5/36 3R T-7/1 7 3
S IRTIh FFeh! b TR AT i b foll P& FAHET
g 81 37 ufaftai & weeA & QEieRuT ol oy fam
ST | OTRAT TS 1 <1 FAHIGHT b 3Tt b folg Ham
T-7/1 & el Pl T TR W d1g M b folg @1 -1
TR U-2/14 § R THR Al 18 1, R e
TR T a1l T 2Tl §9 HaR b Tl Pl, VIR,
Teliaefiee iR it WH R & wwmEerel & forg
foreryor faram i <& B
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Development of breeding block

In order to concentrate the breeding activities of
the Centre at single location, development of a
breeding block was started. Breeding block will have
48 grape genotypes, which are selected based on their
traits of commercial importance. During the year, 31
genotypes were grafted on Dogridge rootstock.

Breaking seed dormancy in Red Globe

The rate of seed germination in Red Globe, a
parent in many ongoing crossing programmes, is
very low. The efforts were made to break the
dormancy of Red Globe seed wherein scarification
with different concentrations of GA, (1000, 1200 and
1400 ppm) followed by chilling treatments (with and
without sand for 10, 15 and 20 days) were tried. Seed
soaking for two days in GA, @ 1400 ppm followed
by chilling in moist sand at 4°C for 20 days has given
seed germination up to 42%.

EVALUATION OF HYBRID PROGENIES

The hybrid progenies planted in vineyard block
E6 in the year 2008-09 were evaluated for 17
different quantitative and qualitative traits like bunch
load, bunch shape, seediness, flesh anthocyanin
colouration, berry skin colour, days to veraison, berry
diameter, average bunch weight, average berry
weight, juice percentage, TSS (Brix), titrable acidity
(%) and pH of must, in order to find out potential
entry for juice or wine purpose.

214 hybrid vines were evaluated. On the basis of
the recorded observations, hybrids A-2/1, A-4/3, A-
5/36 and A-7/1 have shown promise for wine traits as
per their biochemical parameters. The performance of
these entries will be validated further in next year. The
fruits of hybrid A-7/1 are kept for micro-vinification to
evaluate its potential for quality wine production.
Hybrid A-2/14 produced teinturier type berries with
dense flesh anthocyanin pigmentation. The fruits of
this hybrid will be analysed for its potential to produce
anthocyanin, antioxidant and phenols.
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3R & A Sfifaes awra ufdfshanefter giRafoee™
PRBI BT BRITHD THUHIBRT 3FiR Ff¥afs H
ST

T ORASHT @1 S o@ul aqE ufafkar &
Sifepeed sy | uga &1 T8 araur ufifshansfie 3R
ST & it it o gt g1 geiexor & g 3
TAfhtes BR& SfF, S T2 -S3TRu%, THargdr 8iiR
Shemues gu & &, Tt 1 1 af & SRA 3 ofF B
FfYefch BT fA2elNoT 11037R, ST U o1au1 UicRielt geigd
2, | fopaT TRITI 1103TR & @aur =19 & Hfifehan waog 39
ST ot @1fearfch 3 T 9¢ TS| 1103TR H S1dul 14 & 6
gc & 3R TUI2-F3IRUE S I Afdeafh 300 AT
(AT, (T SGeTa=8.33)  31ere TS T8, Sialfch qHargar
SiH @t Af¥eafch 40 AT (SF,(TT SGold=4.53) db
31fére g | QY S Y @1feafs 7 o WR m urg g
(fer 3)1 I8 URUMT 1103TR § 1G0T IH1T hY IRMIH
JTIEAT H 37 S b Ve hl aRE Fobel hed 2l

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

This project has the objective to validate the
functional role of salt stress responsive grape genes,
identified based on transcrip to me analysis of salt
stress response. Three transcription factor genes each
belonging to AP2-ERF, MYB and GRAS family are
being used for validation. During the year expression
of these genes was analyzed in rootstock 110R, a salt
tolerant rootstock. The expression of these genes in
response to salt stress increased considerably in
110R. Expression of transcription factor AP2-ERF
increased more than 300 folds (log,(fold change) =
8.33) in 110R within 6h of salt stress, whereas
expression of Myb gene increased about 40 times
(log,(fold change) = 4.53). Expression of both the
genes was found to reduce at 7 days of salt stress
(fig.3) suggesting role of these genes during early
stage of stress in 110R.

10 ~

Log(2) relative expression
[3¥]

AP2-ERF

@6h @7d

Myb

o 3: git2-deTRuw ik gHaTSdt Tivfohter BRI BT AU TG 11037TR 3 3ifvreafs fAeayor
Figure 3: Expression analysis of AP2-ERF and Myb transcription factors in salt stressed 110R

S ST T STgNT daex B Fall dee & folq, e
USTTSH HTZE o 1Y WTHR 910 U 3R ATHA Hiseld Ud
1103IR & S{AIA® SUAT I 37 SiF & |aeF & o
FRAIRIR ATUGUS] T HTHDhIHRUT fohaT T |

To clone these genes in binary vector, primers
with restriction enzyme sites were designed and PCR
parameters for amplification of target genes from
genomic DNA of Thompson Seedless and 110R were
standardized.
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4 FIFIARG fBar w71 3TfeeheR defls IR Yuerd & IR
TS dellg YU oAf|
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Si SR U fAf¥=rar Scu=T &=
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ST T 7| &ATHRA H$eRT hY 600 BT i BT 0.9%
(Tetel 50) 37R 0.3% (TeAS2S) STHTH | Su=IRd feham
T o dfisew (300) 3R Y® TE (50) @t
ScqRafcld i At uaT dHemi o werd | wifid foar

g7 fagr ol A M o 9RT & & forg,
AT st & §7 fagT Saeq o1 v foar| e
HigeT & g7 fagr gfg, Su-daeq iR 58 Wit & forw
TeIhic] BT AHGIGRU BTl 3T HTed™ i & gepmeel,
T HIEIH + 6.6 HTghT diud TRIg IRur & forw 8fiR
THORT T + 9 HIZhIT MY T8 URVT & Ty dgeR 1
g7 fagr didi 1 gig & oIy 3-4 H1E SR T8 vy &
foTq 2 AHTE &1 9 o T (o 4) |

AT ¥fiSetd, AT, T qdet, I’ T T0IeT 3iR
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3TEI fohaIT| AT SHiSel™d 3iR 39 Tt T foreh
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The protocol for Agrobacterium mediated
genetic transformation of tobacco leaf disc was
standardized using co-cultivation method. Protocol
for somatic embryogenesis in Thompson Seedless
using in vitro leaves was standardized. Young leaves
from in vitro plants were inoculated on MS + 5uM 2,4
D + 1uM BAP and MS +9uM 2,4 D + 4.4 uM BAP
and incubated for 5 weeks in dark. 80% leaves showed
callus development. These calli were kept under 16/8
hr light/dark conditions for 5 weeks. Cultures were
then transferred to basal medium without growth
regulators for somatic embryogenesis. Most of the
calli were non-embryogenic, however, some of the
white masses were embryogenic.

CREATING GENE AND PLOIDY
VARIATIONS FOR DESIRED TRAITS IN
GRAPE USING PHYSICAL AND CHEMICAL
AGENTS

Stem cuttings of Thompson Seedless (1200) and
Red Globe (600) were subjected to 13 Gy (LD25) and
32 Gy (LD50) doses of gamma rays at BARC,
Mumbai. Six hundred cuttings of Thompson
Seedless each were also treated with 0.9% (LD50)
and 0.3% (LD25) doses of EMS. Three hundred fifty
rooted and established mutagenized plants of
Thompson Seedless (300) and Red Globe (50) were
transplanted in the field.

To induce ploidy changes in in vitro plants, in
vitro cultures of Thompson Seedless were
established. Protocols for in vitro multiplication, sub-
culturing and rooting of Thompson Seedless were
standardized. The response of MS medium + 6.6 pM
BAP for shoot induction and MS medium + IBA 9
uM for root induction was better than other media. It
took 3-4 weeks for growth of in vitro plants and 2
weeks for root development (Figure 4).

Ploidy status of Thompson Seedless, Sonaka,
Nana Purple, Tas-e-Ganesh and Manik Chaman were
studied using Flow Cytometry at ICAR-DOGR,
Rajgurunagar. It was observed that Thompson
Seedless and its clones are diploid and there is no
variation in ploidy level among the above varieties.
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R 4: arasae <fiset & 377 fAgr o &1 aEdhiERer

Figure 4: Standardization of in vitro multiplication of Thompson Seedless

L R ¥ TUEHI, IUeHdT deM IR Wikka & fou S daiel &1
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III. DEVELOPMENT AND REFINEMENT OF PRODUCTION TECHNOLOGIES
FOR ENHANCING QUALITY, PRODUCTIVITY AND SUSTAINABILITY IN

GRAPE
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Areet Pefl di Pl T Hegd o 6 it @3.5
/et + e & Al @ (0.1, 0.2, 0.3 TRT 0.4
fRn/eft) @1 FaIe o, e THe qren O ey
@ 1 fern/elt + e & fAfF AE @ S or, |
SRl o mar1 At JueE 3§ 9 gt @ 1
fiE/att + TIeY 0.2 /el § IR & A1 ot Afersio
3l
1103 HeTg=< T &H Tad=

IS et Pl Pl TATH HTEH + 6 S1qdt & fafdr
FASHl R FARelc fhar T FasE H, T + 6

divdt @ 3.5 Fetun/el @ 11031R g & G&H Haeq
2 e SUYh UTI T |

STANDARDIZATION OF PROTOCOL FOR
MICRO PROPAGATION IN GRAPE (VITIS
SP) ROOTSTOCKS

Experiments were conducted to standardization
the protocol for in vitro multiplication of grape
rootstocks Dogridge and 110R.

Protocol for shoot and root induction in
rootstock Dogridge

Shoot and root induction in rootstock Dogridge
were attempted in two ways.

Nodal bud cuttings were inoculated in MS
medium supplemented with 6 BAP @ 3.5 mg/l +
NAA at different combinations viz., 0.1, 0.2, 0.3 and
0.4 mg/l and MS medium supplemented with IBA @
1 mg/l + NAA. Among different combinations, IBA
@ 1 mg/l + NAA @ 0.2 mg/l induced shoots along
withroots.

Micro propagation of rootstock 110R

Nodal bud cuttings were inoculated on MS
medium + 6 BAP at different concentrations. MS + 6
BAP @ 3.5 mg/l was found the most suitable
combination for successful micro propagation of
110R rootstock.
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EVALUATION OF ROOTSTOCKS FOR
GROWTH, YIELD AND FRUIT
COMPOSITION OF TABLE AND WINE
GRAPES

Fantasy Seedless

Fantasy Seedless grapevine grafted on Dogridge,
140Ru, 110R along with own rooted vines were
evaluated for growth, yield and quality parameters
during the fourth year of experiment. Dogridge took
maximum time for sprouting (14 days) (Figure 5),
significantly reduced number of bunches per vine; but
showed increase in berry diameter with decrease in TSS
(Table 9).

"I Days taken for bud sprouts
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10 4
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Rootstocks

110R Own Root

o 5: fif = qegal &1 therft Heaw Aamsil & Fell Tped ) avE

Figure 5: Effect of rootstocks on bud sprouting in Fantasy Seedless vines

qrferet 9: theeril Wisetw & IuST SR UrEsTT ATUCS] TR JeAddl ST q9d

Table 9: Effect of rootstocks on yield and quality parameters in Fantasy Seedless

Helgd oW/ e & ST & qfor diarg | Aftr ™| dvaww
Rootstocks Bunches/vine | forg fa= fore fa=1 (oY) (faft) (“forar=T)
Days Days Berry Berry | TSS (‘Brix)
to veraison |to harvest | length (mm) | dia (mm)
140 NG /140RU 41.93 85.20 144.00 21.38 18.12 19.18
SRS /Dogridge 39.42 85.88 147.60 21.58 18.30 18.82
110 3R/110R 44.89 85.72 141.60 20.84 17.80 20.12
W/Own root 40.08 84.56 141.00 20.60 17.38 20.20
Hl/cv 0.67 1.11 1.51 3.34 1.43 2.21
TATTSI/LSD 0.52 1.78 4.08 1.32 0.48 0.81
WW/Signiﬁcance 0.0001 0.39 0.014 0.28 0.0039 0.0027
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140Ru showed similar trends and was on par with
Dogridge. 110R showed significant increase in number
of bunches / vine, but berry diameter was significantly
less (17.80 mm) but on par with own root. TSS in 110R
was significantly higher over Dogridge and 140Ru but
on par with own root. Data on days to veraison, uniform
colour development, berry length, acidity were non-
significant. Dogridge and 110R showed significantly
less Na in petiole over own root and 140Ru.

Based on the data of four years, it may be
summarized that Fantasy Seedless grafted on
Dogridge recorded higher bunch weight and berry
diameter, however, vines grafted on 110R recorded
higher yield.

Red Globe

The data recorded on bud sprouting revealed that
own rooted vines were earliest to sprout (7.78 days),
but were on par with 110R. Vines on Dogridge
rootstock were significantly late in sprouting (10.44
days). Salt Creek (9.36 days) and 140Ru (9.48 days)
were also early to Dogridge but took significantly
more days over own root.

Number of bunches per vine also varied
significantly among the vines grafted on different
rootstocks (Table 10). The highest number of bunches
(33.20) were recorded in vines grafted on 110R and
lowest (22.02) in the vines grafted on Dogridge.

The own rooted vines attained veraision earliest
(90.96 days) and it was late in vines grafted Dogridge,
Salt Creek and 140Ru. 110R attained veraison at
91.80 days which was significantly early to above
rootstocks but late as compared to own root. Similar
trend was observed for uniform colour development
and harvest, in case of ownrootand 110R.

Among different rootstocks, 100 berry weight
varied significantly and the highest was obtained on
vines grafted on Dogridge (600 g) and the lowest in
own rooted vines (557 g) (Table 11). Similarly, the
highest bunch weight was obtained in vines grafted
on Dogridge (978 g) and the lowest in own rooted
vines (792 g).
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Table 10: Effect of rootstocks on the performance of Red Globe vines
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qolgad HferdT Fped e/ faRe= & THAHE T TEE &
Rootstocks & forw faq (zi=n) forg fa=r ¥ forg fam foro f&
Days to Bunches/ Days to Days to Days to
bud sprout vine (no.) veraison uniform colour harvest
SMRST/Dogridge 10.44 22.04 93.96 123.80 160.80
Hiec shieh/Salt Creek 9.36 25.00 93.68 124.40 159.00
1403TRY /140RU 9.48 24.76 93.40 123.80 160.00
1103fR/110R 8.15 33.20 91.80 122.60 158.60
THferd/Own root 7.78 28.72 90.96 121.40 159.00
HHdt/CV 291 3.75 0.45 0.99 0.55
TATESl/LSD 0.51 1.95 0.80 2.37 1.69
HArefendtl/Significance 0.0001 0.0001 0.0001 0.0363 0.0002
daifereT 11: Y3 ToN9 & BT iR AfT ATUCS! WR Jerdwl &1 q9TT
Table 11: Effect of rootstocks on bunch and berry parameters in Red Globe
qoqa 100 Hfor 3itae BT St/ qfor daTg qfor =™
Rootstocks o= (3T) gt (3T) () (foiY) (fatY)
100-berry Avg. bunch Yield/vine | Berry length Berry dia.
wt () wt. (g) (kg) (mm) (mm)
grRsi/Dogridge 600.00 978.00 21.55 24.40 22.80
Hlee hie/Salt Creek 596.00 972.00 24.30 24.20 22.00
1403=g/140RU 585.00 965.00 23.89 23.00 20.80
1103R/110R 566.00 812.00 26.97 23.40 20.60
FgH{Id/Own root 557.00 792.00 22.74 22.80 20.20
HH/CV 1.80 1.23 3.78 3.46 2.72
TeTURTS]/LSD 20.30 21.59 1.75 1.58 1.12
Areferdr/Significance 0.0001 0.0001 0.0001 0.0897 0.0001
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Even though 100 berry weight and bunch weight
were significantly low in case of 110R, it showed
highest yield (26.97), which was significantly high
over all other rootstocks. It was due to increase in
number of bunches / vine. Notably, yield in Dogridge
(21.55) was on par with own root (22.74).

Considering the yield per vine, the rootstock
110R seems to be ideal for Red Globe grapevines.
However, Dogridge showed largest berry diameter
(22.80 mm) which may be important for increasing
market value of the harvest. Similar trend was
observed during last four years.

Sauvignon Blanc

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

Data in Table 12 indicated that among the
different rootstocks, higher number of bunches were
recorded on 110R grafted vines followed by Fercal
(53.00) while SO4 grafted vines produced less
number of bunches (42.67). Higher average bunch
weight was recorded in vines grafted on Salt Creek
(132 g) while the lowest bunch weight was recorded
in vines grafted on SO4 (109 g). Same trend was
observed for 100 berries weight. The vines grafted on
110 R rootstock recorded higher yield per vine (7.13
kg) followed by Fercal (6.73 kg) while the lowest
yield was recorded in SO4 grafted vines (4.79 kg).

Among the different rootstocks, the lowest
acidity was recorded in SO4 (5.42 g/l) followed by
Dogridge (5.43 g/I) while higher acidity was
recorded in juice of berries from vines grafted on
110R (5.68 g/l). The juice pH ranged from 3.30
(Dogridge) to 3.63 (Fercal).

The vines grafted on different rootstocks varied
for gas exchange parameters. The vines grafted on
Fercal rootstock had higher rate of transpiration.
Stomatal conductance was also varied significantly
among the different rootstocks (Table 13). Higher
stomatal conductance was recorded in vines grafted
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Table 12: Effect of rootstocks on bunch and berry parameters in Sauvignon Blanc
qorga TeBT BT qftr | 100 5for | Suor/ | dwagw | P S|
Rootstocks gl | goF (A1) | " | g () T (f3) | omerar | dium
No of Bunch =BT 100 (fpar) | 1SS | (/1) | Juice
bunches | wt(g) No of berry Yield/ (°B) Total pH
berries/ wt (g) vine Acidity
bunch (kg) (g/)
3 ST/ Dogridge 49.67 131.00 125.00 100.00 6.51 24.00 5.43 3.30
JAlee Hhid/Salt Creek 48.00 132.00 131.33 86.67 6.34 22.97 5.65 3.38
thehel/Fercal 53.00 127.00 101.67 96.33 6.73 23.60 5.52 3.63
1403RY/140Ru 46.33 109.00 112.33 91.33 5.05 24.03 5.45 3.53
TA3N4/ SO4 42.67 112.33 104.33 105.33 4.79 22.67 5.42 3.53
110341/1103P 47.33 128.33 132.67 100.00 6.07 23.53 5.53 3.55
1103T¥/110R 56.33 126.50 102.33 119.33 7.13 24.20 5.68 3.47
Hidft/cv 2.52 2.03 1.62 2.26 3.43 1.23 1.54 | 1.18
TARTSI/LSD 3.54 7.18 5.36 6.46 0.60 0.83 024 |0.12
ﬂT?fWT/Signiﬁcance 0.0001 0.0001 0.0001 0.0001 0.0001 | 0.0003 0.019 0.0001
qrferst 13: i1 &1 eramsil # i faffme 9uds! wR gegal o1 gva
Table 13: Effect of rootstocks on gas exchange parameters of Sauvignon Blanc vines
qorga TSI SR HeAWUT IR i areraar
Rootstocks Transpiration rate Assimilation rate Stomatal conductance
(mmol m” s™) (umol m™s™) (mmol m” s™)
SNTRST/Dogridge 3.57 12.42 61.90
Hlec shieh/Salt Creek 3.13 12.60 48.66
thehel/ Fercal 3.83 12.29 74.33
14031Rg/140Ru 3.76 11.88 78.53
T3M4/ SO4 3.74 13.17 83.33
1103491/1103P 3.71 12.41 54.98
1103[R/110R 3.21 12.22 46.72
Hid/cv 14.11 6.32 25.75
TATAS!/LSD 1.17 1.83 38.54
Arefend/Significance 0.0023 0.6038 0.0063
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I Gof T T ST&feh 1103TR TR HANT Adrat ¥ fe
FCIHTT YaTgehed oxdT T | HiOT 0rerdT iR IuST ol & |
R §Y, Hebel AR 1103TR TGl TR Bl sl =
SRR Tgefe foa|

feel TR vt & QR o fhU 3Tiehs garfd & f, g
gl o Tl 1103TR TR PHelftid Al seli bl aAarsii
T a1ferep IUST UTH Bicht 2| §7 I3l § UTH e8] § Suaed
(>22°f8.) 3iR arere (a9 6 T1/efY) TR ot argd ==
o foTT Sugh ¢

AR el b aRdb e (1, 2, 3 iR 4) og |
IS 3MR IRBracH (seidh TUT x ATHAT Hiseid) BY HisT
IR fapRic Pt 73 oft| SIRST R et T2T 8.5 X 4 B
e 0T ¥ OR QA Farai i 21 RHR, 2017 PI BETS
6 TS e & T T IR ARl A Wb 1, Wb 2,
TR 3 3R T 4 P IS T PY T (TP 14)1
IR frel 7 TRbH1 H I SAGT TBT aor (168 ),
STeIfeh e BICT 8T aeh 4 (123 M) H AT| TR 4 H A
A1t 3R &Y ARIT (15.24 At eoT) STafds w_eb 3 |
TR BIST 9foRIT UTE TS| TR 4 H T Ucled! AT <@,
Sood AT T (23.0°f) @R X @1 diver wiwrf
T (3.4-3.6) & R ot fY U wRb 4 F Hafferwm
T HTT 3R Tegeard o 2 3R o 3 H off| TR 3
3R T 4 & I H Pt URAS AT ATaLD HAT 3 A (6-
8 7/feT) oft| 7 fiva H BicR, ghefifs IRAgeayof, TReh 3 |
I AT AT| TeBT FoT SR SITHATH &b HTER TR TReb 1
JE0R T 2| IEREIe, g Ugael 1A & Sl ¢ 3R gH B
3iR ATt & forY STaetienT ST e Y STRoved gl

3R gfg SR IUTEHAT TR TATRES IATERUT
hT UHIq

IR 3R IUTGahd] & folg TTfeee her &l Heed
foeel auf & 9 @1 21 9 2017-18 ¥ iR fI9w w9 |
f¥deR, 2017 & Ugel AT H, HERIY 3R Pfed o
ORIl IR1E g SRl (FpeT & Igsa) & SR o]
qIReT 7 3R I Pl Uil v & HHIGT fBm

on SO4 and 140Ru while the lowest stomatal
conductance was observed in vines grafted on 110R.
Considering the berry quality and yield, the vines
grafted on Fercal and 110R rootstock seems to be
better.

The data recorded during last four years indicated
that Sauvignon Blanc vines grafted on 110R yielded
better than other rootstocks. Bunches from these

vines contained TSS (>22°B) and acidity
(approximately 6 g/l) levels suitable for wine
making.

STUDY ON HYBRID WINE VARIETIES OF
CHARARKSERIES

The Charark series (1, 2, 3 and 4) of hybrid
cultivars was developed at the Centre by crossing
Chardonnay and Arkavati (Black Champa x Thompson
Seedless). The vines grafted on Dogridge and planted at
aspacing of 8.5 x 4 feet were pruned on21.09.2017. The
data were recorded on all the four hybrids at harvest
(Table 14). Charark 1 had the highest bunch weight (168
g) followed by Charark 2 (144 g) while the smallest
bunch was recorded in Charark 4 (123 g). Charark 4 had
the maximum berry size (15.24 mm dia), whereas the
smallest berries were found in Charark 3. Charark 4 had
the thinest berry skin, highest TSS content (23.0°B) and
juice pH within acceptable limit (3.4-3.6). TSS content
was highest in Charark 4 followed by Charark 2 and
Charark 3. Total acid content in juices of Charark 3 and
Charark 4 was below required limit (6-8 g/l). Difference
in juice pH, though significantly non-significant, was
much higher in Charark 3. Based on bunch weight and
TSS, Charak 1 seems better. However, this is the first
year data and we need to continue the observations for
few more years.

EFFECT OF PLASTIC COVER ON
GRAPEVINE GROWTH AND
PRODUCTIVITY

Importance of plastic cover for sustained grapevine
productivity is increasing over the years. In 2017-18
early rains during the early shoot growth stage in
Maharashtra and Karnataka affected the vineyard
productivity adversely. Further, hailstorm in grape
growing areas of Jalna adversely affected the vineyard
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Table 14. Bunch and berry parameters of Charark hybrids.
Gas ToBT aoF () | aftt @ (fAeft) | o merd | Sieaew (o) | et swerar | diga
Variety Bunch wt (g) | Berry dia. (mm) (F+) TSS (°B) (am/eft) pH
Skin Total acidity
thickness (nm) (g/)
TReh/Charark 1 168.0 15.22 0.249 23.0 6.1 3.38
TRe/Charark 2 144.0 14.62 0.270 20.9 6.9 3.29
TRd/Charark 3 136.0 13.92 0.297 19.7 4.5 3.94
TReh/Charark 4 123.0 15.24 0.243 18.4 5.6 3.55
TATHS!/LSD (5%) 39.2 NS 0.034 1.4 0. NS

S 3FeATT, ST H SR IaTeT &3 H Al gie
PIhT JHAH T 3R Pead! AR YR SR &1 H Prehy
TP g3TT| SR I<UIGT &5Ithel H Ji &1 %8l gl e
SIRCR 3R IUIGH &1 H He BeTs Bl S T 15
3IFCER b TG ¢, U JoTs D I STR H T T 37ferehell
P T & foy RicieR H Uget WHTE § Bt BT Faar ol
3TMaea ¢l RiceR 3iR 31ageR § auf & HRU $97 9 BTy
HRAT JRIATT Tl &1 VA BRIl BeTg dlet Rl bl SeATRed
JTTERTT S5 TRET TG R el 2| g SR ScIGDi -
39 Tl BT SUANT fpam Afe g afRum e
SRIF Pl & H & 8Y, 2016 H A1 Seeai &
T Teh TRANT g Tt T/ o

i. 3R &l gfg, AT 3R dic Tl ik o
CATREe JTaRUT qoIT R — R & UHTd T eI

. T R AP ey senell 7 e vas o
ToATTREeD STERUT b STl 3R ob G2 bl e

I SRINT T GERT Y o7 | | yaer et o g
TRINT H SNIRST JeAge UR Helfid R Hisersd aidrail i)
IR IR & (qiferent 15) 1 gt H Faur deed & 2
% HY H, ST P 7L A oo RIGaR & Ugel AHIE dh ST
&N Fafd F IR TARED SRV SR 3Nl ST BT geT
& a1 ol 9 Jaf¥ &b SR Pt U arsdienwur 3iiR auf
9l 1579.1 et 3R 527.7 foredt ot
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productivity with some areas like Kadwanchi and
Nandapur reporting considerable losses. In most grape
growing areas, safe period for fruit pruning is after 15"
October, however it is essential to encourage fruit
pruning in first week of September onwards to avoid
glut during harvest. Due to rains in September and
October, pruning in this period is not safe and plastic
covers can provide desired protection for such early
pruned vineyards. Many grape growers resorted to use
this technique with mixed results. Understanding the
effect of plastic cover is key to manage the crop quality.
Keeping this in mind, an experiment was initiated in
2016 with the following objectives:

1. To study the effect of plastic cover and irrigation
levels on grapevine growth, disease and pest
incidence and yield.

ii. To study the performance of grapevines under
plastic cover at two locations in farmer's field with
different climatic regimes.

This was the second year of the experiment. The
experiment consisted of four treatments on Thompson
Seedless vines raised on Dogridge under uniform
management conditions (table 15). As part of salinity
management the plastic cover and hailnet were
removed during the rainy period (mid-June to first week
of September). Total pan evaporation and rainfall
recorded during the period was 1579.1 mm and
527.7 mmrespectively.
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Table 15: Treatment details of plastic cover

ITTIART WA AR &1 faRor
Treatment No. Treatment details
S/T1 ATRC 3TERVN & ded g s argseh
Recommended irrigation schedule under plastic cover
/T2 CAIREE SATERYT P TEd S BT 80%
80 per cent of T1 under plastic cover
e3/T3 3T STl & el R s srseh
Recommended irrigation schedule under hail net
A4/T4 eft qamail & dgd e g oraRgeht
Recommended irrigation schedule under open conditions

3TFCER 2017 T I P SR Getl T AT ST B
ded SISl ey, @l WshHUl Ul T Sefh Wllfce
SR b & eI THIIT gl gg off | ISt  wrefep 3eR
S TV AT Gel 3R AT D T&d T3 AT AT i
STUET TATRCE 3TTERUT & e HTefes oY F 37fere IusT ot
&1 WA SIHART 1 H 18 TH/GFCIR D IJUST Gof ol TS,
fSrRTepT TR €12 (16.6 T/ 2R 7 foham it 36 et
STt (7.1 T/RFCER) AT el (3.6 TH/EIIR) H IS
T TSI | U SUST B g § el vy A i off
(anfetent 16) | TR & ordRT FAIH SR TATRED JATAR0T H
avaT QGeil Rl 5 o9 offl ord:, Tt § orft erarst 4
3R &1 eTg 7 I vget g8

MR Bl 3\ & SRM, ¥ped (%) & forw
SFIHANTT & &t refes i1t off (R 6) | 7hRe emfHieR
(4) § wTIRRee 3MMERTT IR SeTTel Dl gorT | Arefd
Y J 31 <@ R (o 6)1 g dHT i Bers &
SR, Gol H I TS AT3AT DT A& TR TTaRvT 3R
SNATSATE o 3fcia Hfer oTRaT uof & sATefes U 3 31feres el

During rains in October, 2017, downy mildew
infestation was observed under open and hailnet
conditions, however, the vines under plastic cover
were not affected. Significant yield differences were
observed and vines under plastic were recorded with
significantly higher yield in comparison to vines
raised in the open and hailnet. T1 recorded
significantly higher yield of 18 t/ha followed by T2
with 16.6 t/ha as compared to 7.1 t/ha and 3.6 t/ha,
respectively in vines under hailnet and open
conditions (Table 16). Sugar accumulation rate in
berries was faster in open conditions than plastic
cover. So, grape harvesting from open conditions was
7 days earlier.

During foundation pruning season, sprouting
(%) differed significantly among the treatments
(Figure 6). leaf and cordon temperature measured
using Infrared thermometer was significantly higher
under open conditions (T4) as compared to plastic
cover and hailnet (Figure 6). Total leaf area per shoot
was significantly higher under plastic cover and
hailnet over the vines grown in the open during both
the pruning seasons.
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Table 16: Effect of treatments on yield and yield parameters of Thompson Seedless vines

IR U (T/R) |To0T WEA1| [EBT | SIUUH | $dd Il | Belg SIaHR
Treatments Yield Bunch g+ (Im) | (°f%) (Fr/ett) (erR)

(t/ha) no. Bunch TSS Total Acidity | Pruned biomass

wt. (2) (°B) (g/l) (t/ha of dry wt.)
AN/TI 18.8 63.5 164.9 20.4 438 3.50
c12/T2 16.6 47.4 205.9 21.0 4.25 2.65
3/T3 7.1 29.7 132.0 21.5 4.09 2.74
A4/T4 3.6 12.8 154.3 219 3.87 1.90
THSWH/SEm+ 0.5 4.8 19.2 0.2 0.23 0.13
HE/CD (5%) 1.1 10.5 419 0.5 0.51 0.29

55 == Cordon temp diff (°C) == Leaf temp diff (°C) —@— Sprouting % g8
5 86
. ‘\/\ w
4 82

Sprouting %

Temperature differences (°C)

T1

35 80

3 78

25 I_‘ 76

2 74
T2 T3 T4

R 6: faf¥r=1 STy # MR Berd & 22 39 Swia gfyg, ufdera Fpes aum U=l ta HisT &1 gof araH ™
Figure 6: Growth pattern at 22 days after foundation pruning, sprouting % and temperature of leaves and cordon
under different treatments
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Thel TIIT TR T8 P QR Fol H 13l H quf Sfef
I (-sR) Afe wu ¥ 3Mfew of (R 7)1 78 o=
ST &1 JoTeTT 5 12 SFTHRANT b e I3 il 20%
RS STeT fiier & BRUT & Aehll &1 =g ot STeT et
i o st fopam T gl SeaaH Riers & S ot I8 St ¢
foh gt IRFRARRIT & el 1 TG @1 JFwa faar| e
VTS AN H, BT UaTd 60-120 & a18, WARee 3eRum
Y TUET ST 4 (Gel) H S Areles B9 A Afereh
o fRFpT JFTERYT &3 (3Tarer) 7 fopanl oifd wer
eI 30 ¥ 45 T SIE e ff FHA B < Y| SR
& dTer 3Tl X H Areles e gl off|

MR BeTg P R, Bels ygard 30 o w® e d
31 S 3TUe Uil § fhAier waT A1efe wu A aifere off
Aifh BeTg ueard 45 Torr 60 foF R 2 7 Pt 3ifdis
fohelet AT fSErRit | gTetifes, e S| ¥ welTiRedh AR
B & 915, T2 SR H fohtet AT Ei4 (FGett) Y g
5 o1 oft| BT 4aTd 60 o T o1 SIguRNT o Jepleet
N2 (veTfee® & dgd 80% RFars) & Wier AT 1fd off
AT S1e B, I8 3T IUART b aRIeR UTS AT

Whold BeTg AR H, fageisor it aft sravensti &R d4
(%goY) SRR 3 ot T BT aHfdiep ot fbu MU SRy
T e & foh el H It AdRI YA gfeg 3Tavee H St
fiegy A 3R S1G & RN H HA d9HH $i FRIRT & BT
a1 5 off | Shfefan forer der quf geae i aFaver W $ad |
e HTHT WTRee o 3iGR IR JTeR GFI H S8aT Wk WR off|

et TR o ITS TRt Tarai o et el TR Hict e,
37, Ar8e 3R SIRTST & gIRT &tfcy Brht 31fers eft| wenfed
3R Geil AT &b Taet oIg T eTefiadl H hevfier| &
TR & folv DS Amefe iR & ol ol § IS =i
I3 b HehTeIel TATRCe 3R SATASII o FI A3t TR
IS fiey B &fcr ekl 4 eft| A= SFgsRIrTT & T
1 fALCTIUT STRUAY & FeTeh 9 o FHY DicIDI & folg
ot a7 27| ik HFel 3, 31aey UHRIRUA 3 A1 2|

AR H, 2017-18 & SR 3T = I {3 fs
1. ol 3R goFIC AR P Hepleel TARCD AERU D
3TER SIS TS AT HSelRT &t Aaial 7 3wt gfy,
IUS 3R IS eI AIGS foRamy|

The leaf water potential (-bar) was significantly
higher in the vines raised in the open during fruit as well
as foundation pruning season (Figure 7). This could be
due to that vines under T2 were receiving 20% less
irrigation water compared to other treatments. The least
LWP was recorded in T1 where highest irrigation water
was applied. This showed that the vines under open
conditions experienced stress. In the fruit pruning
season, the transpiration rates were significantly higher
in T4 (open) followed by T3 (hailnet) from 60-120 DAP.
During 30 to 45 DAP also similar trends were observed.
Assimilation rates did not differ significantly between
the treatments.

During foundation pruning, the total phenols in
leaves were significantly higher under open conditions
(T4) at 30 DAP but at 45 and 60 DAP, treatment T2
(80% irrigation under plastic) showed significantly
higher phenol content. However, after removal of the
plastic cover from mid-June, the phenol content in T2
was lower as compared to T4 (open). The proline
content was higher in T2 till 60 DAP but later on it was
on par with other treatments.

In the fruit pruning season, significantly higher
total phenols were recorded in the T4 (open) at all the
stages. This shows that the vines in the open were
stressed due to downy mildew incidence in the early
growth stage and low temperature conditions at later
stages. Petiole nutrient content at bud differentiation
stage and full bloom stage were at optimum levels in
both inside and outside plastic

Mealybug, thrips, mite and jassids damage were
significantly higher on bunches in vines raised under
open conditions. There was no significant difference for
damage of caterpillars among treatments. Powdery
mildew damage was significantly higher on vines under
plastic and hailnet as compared to open conditions. The
samples from various treatments were analysed for all
the pesticides of the Annexure 9 of the RMP. In all
treatment, the residues were below the MRL

To conclude, the studies during 2017-18 have
clearly shown that

1. Thompson Seedless vines under plastic cover
performed better in comparison to open and
hailnet in terms of growth, yield and yield related
parameters.
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Fig. 7: Effect of treatments on Leaf water potential in the vines

2. 37K ANl & qlENE, WSS SERU § ST e
IR & oEl T Gelt iR Fee smesed
T3 H ST eI &t 31fden dear off R
3R ST A H <@ 7|

3. el 3R gefic AR i3l b Geblael e
STERYT 5 IS TS A3 DT 20% P Rars Sfet i
CIEEDE | I

4, TAIRCD SR H YRS fHersy i 31 smdedr
X! 7T e TR ATl DiT AT TTaRUT H 4 |

STeT UL &I § PR TR 2 3R IUICD
& & § il T Uge

Ig TANT AGRR 2014 H A Higerd darsti § Sial
SUINT ST TG & D% GRT [dDRIT il &b UG &g
Lo o T T AGITI-NE SR ST P
TRIGIERTE P Fgth IRISHT &

ARG (ARIP): IR SrpEm (aferm 17) o i
RIGRIIT b T Tg TINT IUTGD D & H SITNST Helgedl
R HAMT AT e adreli W fawr mr om & §
e BeTe 15 RicdsR, 2017 @1 &t it ot IueT 3R Ius
Fra=eft ON & foTg STyl o Hedy riar defes T8 efti
3TFGER, 2017 b Ugel URIATS H aTIReT =1 Ty oAl T[eesT Heal
T AR o ot T SRR A3 T IUST &b YR T &
37T BCTE & 60 3R 90 &7 geara s i1 iR 4,

30

2. Inspite of early rains, downy mildew incidence was
not observed under plastic cover. Open and hailnet
covered vines had more downy mildew incidence
which were reflected in higher yield losses.

3. The vines grown under plastic cover requires 20%
less irrigation water as compared to open and
hailnet cover.

4. Higher powdery mildew incidences were
observed under plastic cover whereas sucking
pests incidence was lower under plastic cover.

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 the Centre for improving water use
efficiency in Thompson Seedless vines. This is a
collaborative project between the Centre and MRDBS.

Sawargaon (Nasik): The experiment was laid out in
farmer's plot in Thompson Seedless vines raised on
Dogridge rootstock with four treatments and five
replications (Table 17). The plot was fruit pruned on
15" Sept., 2017. The yield and the yield attributes did
not differ significantly between the treatments. The
early rains in the 1" fortnight of October, 2017 reduced
the bunch numbers per vine. This vitiated the
experimental results w.r.t. yield of the vines. Leaf water
potential (-bar) was significantly higher in the T1 and
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Table 17: Treatment details at Sawargaon

STIIRT fa@Ro1/ Details
Treatment
A1/T1 3T FaTg Tue g (49 arsdfieur &R wodt gfg aRur & 3MER W)

Recommended Surface drip irrigation (based upon pan evaporation and crop growth stage)
M2/ T2 N B 75% Suaaey Rg, SHF & 3R s9e s I IuIdery Rmrg

Subsurface irrigation at 75 % of the T1 with buried subsurface irrigation double line
&3/T3 8. fd & 3faRTer WR 31 qetar s (S FT 100%)

Partial Rootzone Drying (100% of T1) at 6 days Interval
A4/T4 fa fepam

Farmer's practice

T8l 31ferep TS Sfe T QU g3TT 2T, H v STl Srerel
(-aR) it aiferep of, forAet SFFeR0T 12 iR foR &3 7
fehaTl BeTS P 60 3R 90 &7 ugama FeARIfthet AT, H
o= SrgrRIm # SRATeleh 3TTR o |
qul: ©: SFIMRAINT (TIferepT 18) T AR GARIGIRR & e
Ig TAN WRIGETE & & § SMRST Jelged W Pl
TR HSerd Farsll TR thald Bl | I b 1T o
&3 H BCIS 18 SFRER, 2017 DI Bl T3 off| SFTHANT &
& IUS, BT G IR T[0T FeaT H refes = off
qorr & 3R T2 gy § H1efe wU | e 31 gt
fopg Tq (aferent 19) | 3rgvamT <2 (TR Rmg) o
STITRANTI & ¥7efeh U A SR 9T T

ST o et quf STet erarra § refer e off iR
4 3R S TR, ST dreTRS! STTHRINT & RS 3rgeifia
RFamE a1 75% STt fom T/ o1, H IeaH ol Sfet SRy
Sof @ w8 (RA 8)1 < SR &t g § SU-HE
TN (Sh2) # uvf STeT et STa off Wy HifeadhrT w9
A | ORI b 3fcIerdT &% H A 3R <@l T o,
ifhT SFTHRANT €14 3iR &5 # arsaicdsiy &) a4 off Fifh
v RS STeeT 5 S Uil bt T+t o araTe |

BCTE & 30 T ueara dem Jers uR ucht H Wifer A
Sl4 3R s gyl # ARl wu ¥ 39 off S e 7
it T e (ferd 9) ot SR vt B1 ol o fobeiver AT = oft

T4 where more irrigation water was used followed by
T2 and then T3 at both 60 and 90 DAP. The chlorophyll
content showed no significant differences among the
treatments at both 60 and 90 DAP.

Pune: The experiment was laid out in MRDBS plot in
Thompson Seedless vines raised on Dogridge rootstock
with six treatments and four replications from Fruit
pruning (Table 18). The plot was pruned on 18"
October, 2017. The yield, bunch weight and bunch
number differed significantly among the treatments and
significantly higher values were recorded in T1 and T2
(Table 19). T2 (Subsurface irrigation) was found
significantly superior over other treatments.

The leaf water potential differed significantly
among the treatments with higher values recorded in
PRD treatments (T4 and T5) (Figure 8). The
subsurface treatment (T2) had higher leaf water
potential compared to T1 and found statistically at
par. Non-significant differences were observed for
leaf assimilation rate but, transpiration rates were
lower in T4 and T5 as the vines conserve moisture
when less irrigation water is applied.

The leaf proline content were significantly higher
in T4 and TS5 at 30 DAP and at harvest indicating the
moisture stress to the vines (Figure 9). The leaf phenol
content also followed similar trend with higher values
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Table 18: Treatment details of the experiment
3'5““"" faaRoT/Details
Treatment
A1/T1 3 g eudh RFams (U arsdigur iR %l gfg aRu & 3MIR )
Recommended Surface drip irrigation (based upon pan evaporation and crop growth stage)
2/T2 2 B 75% Sugder Rieng, SHF & 3R S8 ofigT | Iudey s
Subsurface irrigation at 75 % of the T1 with buried subsurface irrigation double line.
TI3/T3 10 T & 3fRTA W 37ifrp qoAara b (Sh1 @1 100% )
Partial Rootzone Drying (100% of T1) at 10 days Interval
4/T4 15 T & IR W A qerad s (S &1 75%)
Partial Rootzone Drying (75% of T1) at 15 days Interval
&s/Ts 6 T & iRl W il gere g (S @1 75%)
Partial Rootzone Drying (75% of T1) at 6 days Interval
A6/T6 15 T3 & SfRTE WR 3P qoAad b (SI1 BT 100% )
Partial Rootzone Drying (100% of T1) at 15 days Interval
dTferdT 19: IUST TAT IUST Wt TUN OR SFTHR—NN BT T4
Table 19: Effect of treatments on the yield and yield attributes
STIRINT St (fwn/aar) | oot asi (I) | To8T @@ | IFedn (%) | dvaew (fR)
Treatment Yield (kg/vine) Bunch wt. (g) Bunch No. Acidity (%) TSS (‘B)
c1/T1 10.78 257.42 41.75 0.31 21.23
ch2/T2 16.77 296.83 56.69 0.31 21.20
cI3/T3 7.58 205.61 36.75 0.34 19.98
c14/T4 7.63 198.94 38.56 0.32 20.75
as/Ts 7.13 198.85 35.81 0.32 21.25
cl6/T6 7.77 205.35 37.69 0.34 19.80
ISTH/SEm+ 0.86 14.78 2.85 0.02 0.23
HEVCD (5%) 1.83 31.50 6.08 NS 0.49

A4 3R s &Wﬁ T gof ST g1 & AT FHHE ugfi  recorded in T4 and TS. The T2 (subsurface irrigation)

e | ﬁgﬁﬁ R W BT PaaT 75% SUANT A Was better than other treatments in terms of yield and
R S et . related parameters and utilised only 75% of the

% K W R . = i <2 recommended irrigation schedule.

(SuaaEr RFaTs) o1 SIERINT H 98 T
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Figure 8: Effect of treatments on Leaf water potential
at Pune

Ig IRUTH ¥UE HU ¥ G201 & o, IuST 311K JoreT &
fore Iu-wcg RiaTs o STy & J5eR 7 SR ey &
25% R o1t Y st off B |

AT WiSeld 3R § helgrRIddl X
FerRAFde FoiRrss (ARAA) & g Hr
HHIET 3R @Iy 3read

ARt & foTU oteet el d Held BeTs & 91§ had
Ueh STIUANT QM o1 gtifch, fRdeRent & AT gTet hr
Tt & SR Ig el T AT fob IUTSHhT BT MR BeTg
¥ 49aTd fIAY B9 A Beg & 45 AT & 91 gt it S
Tt Y figpet uRfRAfcrT & H1R¥ies gfg @ w1 a_e qe
JMAIHAT BIcll B 1del Feld UTH IR & oy, MY 3fidvs
SUY gl &, 3TT: 4 ST T S Ul I,
PUATS 3R ATAEST R &5 FAIT Y T | JFAT fa=om
arferent 20 H fear Tam 8|

aRumHl & Hepa fierar g o ot Tl w2 &
oRuERaey R0 6 gerT § ST Bearraar off
(arfernt 21)1 gy &2 anfy AR 6 Fem |G
(1000 ey, 1500 didiug 3k 2000 didied) 3 1RIE 6t
TS 31 3T BfeTarT Y IR Iy HEITHD AR IED
TG YT g iR B HIeE R FHRIHS TG TSl &
(arferat 22)1 gTatifes, ifEadhT wu & T8 AR &
=1 (@) 3R STa (A13) Aigar & SRR o7l A

R 9: qur # gl Uieii AT R SAFHARN BT g9
Figure 9: Effect of treatments on leaf proline content
at Pune

These results clearly demonstrated the superiority
of sub-surface irrigation over other treatments in terms
of yield and quality and also saved 25% of irrigation
water.

REVISITING OF CHLORMEQUAT CHLORIDE
(CCC) FOR INFLUENCE ON FRUITFULNESS
AND RESIDUE STUDIES IN THOMPSON
SEEDLESS GRAPES

Label claim for CCC includes only one application
after fruit pruning. However, during recent discussion
with stake holders it was stated that growers need three
applications after foundation pruning, with specific
objectives to reduce vegetative growth and to increase
fruitfulness especially under the adverse conditions of
high soil moisture after 45 days of pruning. To obtain
label claim, research data was not available, hence field
experiments were laid out at 4 different locations viz.
Pune, Yelavi, Kupwad and Savlaj. The treatment details
are given in Table 20.

The results indicated that T2 resulted in higher
fruitfulness as compared to control at all the locations
(Table 21). Treatment T2 i.e. medium concentration
of CCC (1000 ppm, 1500 ppm and 2000 ppm) has
highest numerical inhibitory effect on shoot
elongation and inter-nodal distance and have a
positive effect on cane thickness (Table 22).
However, it was statistically on par with lower (T1)
and higher (T3) concentration of CCC. The treatment
T2 (1000 ppm, 1500 ppm and 2000 ppm conc.) of
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arferst 20: WRART TR & SIEARN @1 e
Table 20: Treatment details of CCC application

1) YR BeTE & d1/After Foundation Pruning

Ty
NRCG

TN Y JrawRT | ST 1 () Iy 2 (E12) gyt 3 (13) | T 4 (h4)
Stage of pplication| Treatment 1 (T1) Treatment 2 (T2) Treatment 3 (T3) | Treatment 4 (T4)
5 guf areven/leaf | ARFRA@500 didier | fRfRfi@1000 didien |ffRfi@1500 didies Control
stage CCC@500 ppm CCC @ 1000 ppm |CCC@1500 ppm
7 Ut 3Ewed/leaf | ARIRT@1000 didied | i@ 1500 didiud [FHisfi@2000 didien Control
stage CCC@1000 ppm CCC@ 1500 ppm CCC@2000 ppm
12 uof 3revell/leaf | ERIH@1500 didigd | @2000 didies |HiRfi@2500 didid Control
stage CCC@1500 ppm CCC@2000 ppm CCC@2500 ppm

2) % BeS % q1e/After fruit pruning (for Pune location only)
Stage of application | Treatment 1 (T1) Treatment 2 (T2) Treatment 3 (T3) | Treatment 4 (T4)
3 quf 31evefT/leaf W@ZSO fidfos W@ZSOW@ W@ZSOW@ Control
stage CCC@250ppm CCC@ 250ppm CCC@250 ppm
ATfereT 21: BRI UR AT &1 g
Table 21: Effect of CCC on fruitfulness
WA/ Fruitfulness (%)
ST Fuas | WEes | ard) qut
Treatment Kupwad Savlaj Yelavi Pune
AT 50.00 40.00 50.00 71.50
T2/T2 80.00 70.00 60.00 66.20
13/T3 50.00 40.00 40.00 62.00
N4/T4 50.00 60.00 50.00 59.63
TAETH/SEmt 0.59 0.73 0.87 1.23
HE/C.D. (5%) 2.09 2.57 3.07 4.33

SR €2 (1000 didfiwd, 1500 didfiwd &R 2000
didtod Aigar) = & 3rafire ywra o gerfar (arfere 23)1
IR 3 (1500 didied, 2000 didfie ik 2500 o)
4 AR A ST A & Ry q9f7 7 @i

3T & R 3T STIIRANT bl T H SIS A off|
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CCC reported less residual effect (Table 23). High
concentration of CCC in treatment 3 (1500 ppm,
2000 ppm and 2500 ppm) resulted in more residues in
berry and dissipation rate was low as compare to
other treatments.
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Residue degradation of CCC through microbial
consortium

The experiment was conducted with different
bacterial and fungal consortia in liquid formulations
made from bacterial and fungal isolates obtained from
National collection of Industrial Micro-organisms
CSIR-NCL, Pune. These consortia were FAA
(Aspergillus nigar and A. awamori), FTT
(Trichodermaviridi and T. harzianum), FDC (4. nigar,
A. awamori, T. viridi, T. harzianum and Penicillium
notatum), BAA (Acetobacter aceti and Azotobacter
indicus), BPB (Pseudomonas putida and Bacillus
subtilis), BBP (B. megaterium and P. fluorescens).
Fungal microbial cultures of genera Trichoderma,
Pacilliomyces, Aspergillus, Metarhizium, Beveria,
Penicillum and bacterial cultures of genera Bacillus,
Psudomonas etc. are commonly used by growers for
the management of fungal and bacterial diseases after
foundation and fruit pruning. The field trials were
conducted in Thompson Seedless variety grafted on
Dogridge rootstock at Yelavi, Kupwad and Savlaj
region of Sangli district. The treatment details are
given in table 24.

The results indicated that the fungal and bacterial
consortia reduced the residue level of CCC in grape
berries to the level below the MRL. The residues of
CCC in different treatments ranged from 0.2 mg/kg to
below the level of quantification. These results are
interesting, however, further detailed studies are
needed to confirm the ability of test organisms to
degrade CCC.

arferat 24: WRIRT & 9 faees & orega & AN BT a0

Table 24: Treatment details for studies on bio-remediation of CCC

1) MURIT BeTE & 1€ / After foundation pruning

Stage of /T1 2/T2 H3/T3 H4/T4 A5/T5 &6/T6
application

120 Siud/ CCC @ CCC @ CCC @ CCC @ CCC @

DAP 500 ppm 1000 ppm 1500 ppm 2000 ppm 2500 ppm Control
125 Siud/ CCC @ CCC @ CCC @ CCC @ CCC @

DAP 500 ppm 1000 ppm 1500 ppm 2000 ppm 2500 ppm Control

2) Jersifder Aeedavell & Ql SFIMIN thal BEls & 100 3R 105 Al & 915 Sy T 2|

2) Two application of microbial corsortium were done after 100 and 105 days of fruit pruning.
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foam T 21 IE AR gl Ty & af & fafe
AT & SR auf Ued, siftread iR ~ggas doHe |
T STeTary] &t URTRTIRTeD ST T T vl &

QY ¥ R Wl AR &5 & wrfe gl & forg
IIeh Hisol T ATt foharm /T 1 Shamses amemid yoreft
3 UTH JATSCYE 3R T TR SeUIGH &l I Jorl gIRT
HiSl T AU T TAT| SR et b foly FHT 7T &
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IR Y Y SR 37 &1 § SRR & foTg STefarg Sugeha &
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=T ArGel & foru efififees A feRid fohy v e

o IR IUGT & o STeary Iughal & foTg A
wRyes awf, SIfrpam T, ~ggad auEE 3iR
3T aTftfep awf & Heg o fAeRid ScRic @1 SuaiT
PRSP IS SR I 7Y (R 1037) |

o 3R SR 7] ird 7RI auf, arfdead e
3R =IATH I o oTT STefar] SWRIhdT o febiRid
STRIC 1 ST P Td Hel+ ! a1 &b plATares
STIMR STefary SUGThl T 12 37T IR ST IR o
(forr 109 3R 10%) |

o IPRAT ST A BT ITANT IxD AFelt IUGh &l B
foTQ STerary amem v $er dar faar m (s 108) |

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

GIS based software tool has been developed to
understand more about the possibility of grape
cultivation in different parts of the country. The tool uses
the location specific historical information on weather
with respect to rainfall patterns, minimum and
maximum temperature during different parts of the year.

Various models have been incorporated for spacial
delimitation of suitable grape growing regions in the
country. These model verification was carried out by
comparing the output from the GIS based system and
the major grape growing areas. Results for probable new
area under consideration of grape growing were
checked for climatic suitability with the output from the
GIS based system. Climatic suitability maps for grape
cultivation in Gujarat, West Bengal, Tamil Nadu states
and Nandurbar, Dhule, Jalgaon, Pithoragrah, Hissar
districts were prepared and inputs regarding climatic
suitability for grape growing in these regions were
provided. Results obtained from the GIS based model
were recorded.

Thematic maps were developed on

* Climatic suitability for grape growing with
respect to average monthly rainfall, maximum
temperature, minimum temperature and average
annual rainfall was generated using the datasets
developed for it (Figure 10a).

e Period wise climatic suitability for grape
growing with respect to average monthly
rainfall, maximum temperature, and minimum
temperature were generated for 12 periods of
five months duration using the data sets
developed for it (Figure 10b and 10c).

* Climatic constraints for moderately suitable
regions were generated by using data sets
developed for it (Figure 10d).
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STANDARDISING IRRIGATION SCHEDULE
FOR FANTASY SEEDLESS VINES RAISED
ON 110R ROOTSTOCK

The experiment was initiated in 2013 in a 3 year
old Fantasy Seedless vines raised on 110R rootstock
at NRC Grape's Research Farm (A1l Block). Five
treatments (irrigation schedule based on crop growth
stage and recorded open pan evaporation) given in
table 25 on vines raised under uniform management
conditions were imposed. The treatments T1, T2 and
T3 were applied through surface drip irrigation
technique, T4 was applied through subsurface
irrigation technique (SS) using PVC pipes and
microtubes to directly deliver water at 9” depth. T5
comprised of Partial rootzone drying (PRD)
technique which involved alternate wetting and
drying of one half of the root zone. The cycle was
alternated every 20 days. The total pan evaporation
and rainfall during period of experimentation is given
inFigure 11.

The yield, bunch weight and TSS differed
significantly among the treatments. T2 utilised
average 261.5 mm of irrigation water and produced
yield significantly higher than the other treatments
but at par with T1 which utilised 332.3 mm of
irrigation water (Table 26). T4, where sub-surface
irrigation was given, utilised the least amount of
irrigation water of 153.5 mm and yield was 17.9 t/ha.
This yield was less than T2 but there was saving of
108 mm irrigation water. It reflected suitability of this
treatment in the areas where irrigation water
availability is less or affected by drought conditions.
The WUE was also improved in T4 (SS) showing
higher yield per mm water utilised. T5 (PRD)
produced 2.5t/ha grapes lesser in comparison to T2
but utilised 59.4 mm less irrigation water. The WUE
was also higher as compared to T2.
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Table 25: Irrigation schedule treatments of Fantasy Seedless vines raised on 110R rootstock
snuféra srafer (et 3TIIINT Treatments *
f&1)/Expected 5
kL /Growth Stage duration (days after L LR IY ( v
pruning) Riard & W/ | demey
with subsurface| PRD
irrigation)
YR Berg / Foundation Pruning
TRIE gfG/Shoot growth 1-40 40 | 30 | 20 20 20
el il UG/ Fruit bud differentiation 41-60 15| 15 15 15 15
& U] TAT el Dicieh! [deR/Cane
maturity and fruit bud development* 61-120 15| 15| 15 15 15
MR BeT$ & 121 3 v/ 121 - 15(015(0 0 0
121days - fruit pruning *
weld Bers/Fruit Pruning
W‘&' ?{ﬁ&' Shoot growth 1-40 40 | 30 | 20 20 20
US9 ¥ 3fAQRUT Bloom to Shatter/ 41-55 15| 15| 15 15 15
Hfor 3{%{ U9 fasr/Berry growth
and development 56-105 40 | 30 | 30 20 30
qdha | @é dd/Ripening to Harvest 106- harvest 40 | 30| 20 0 20
a8 3/awT/Rest period SIE] q IMURT
©eTg dd/Harvest - || - -- --
to foundation
pruning

* arafae awren arsdfiaRor St ufder SRS & sMER wR/Based on per cent replenishment of actual pan evaporation
(1 it mm = 10000 /2 L/ha)

mm Pan evaporation (mm) ——Rainfall (mm)

1800

1613.9
1600 1465.53
1400

R 11: 3rez Srafd & R TR aTSdtenROT FAT
auf & 3PS

Figure 11: Pan evaporation and rain data during
the period of study
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qTferdT 26: SUST, UTERTT U4 Socgs & NS (TR a9 & 3Nids )
Table 26: Data on yield, quality and WUE (four years pooled data)

SIS S Rew 2g R | saoggd ToB ol | dvwed | 3prd
Treatments (ecmR) | mm ot () | (Rem/faedt) | w=am | oo (am) | (ofR) | (3n/efY)
Yield (t/ha) Irrigation WUE Bunch | Bunch TSS Acidity
water (kg/mm) no. wt. (g) (°B) (g/)
applied (mm)
cI/T1 19.7 3323 59.3 48.9 225.7 18.3 4.7
c12/T2 19.6 261.5 74.8 49.0 221.7 18.1 4.8
cI3/T3 16.2 198.9 81.7 49.6 183.7 17.5 4.7
c14/T4 17.9 153.5 116.5 50.7 197.8 17.9 4.7
cI5/T5 17.1 202.1 84.8 49.8 193.7 18.0 4.7
THSTH/SEm+ 0.6 - - 1.5 7.7 0.2 0.1
HI/CD (p = 0.05) 1.3 - - NS 16.9 0.4 NS

Hifer 3R fihier T+ =g & oRIARoT 8 & U A
H IR B Held Bels B AT § TR P 7eg guf
fohetier o samefep for=tar off (Rt 12) 1 BT ygand 105 femtT
T T p T TR H I3 H 3T SFIIRART bt JorT A
31feres fOhmTeT aTq U <ifeh BeTg 9 120 & 9o | e
T N4 T It fOheTet A <l Tt | SR Berg 4kgq &
aRM, &3 ° I3 fohellar 9 off, srerrd S 3 qiRer &
qTaS[g O1d o UHIE Bl <@ T S STEl Ieaad g
Stet fem o, # fiheier &t e H HH St W=

SFl Beg AT H gAMb &g ol Hietd AT
efes wu A T oft (R 13)1 el Berg 5| &
iR, €t iR &2 & o arpsRINT Y o | uof Hiefie
AT =T ff | 3P JlTaT, <13 | qTReT 37afey & QR
ot Alet= AT 317 SFHANTI bl el A1efes o I TR
31ferep B, R o7 oAdrel d Sear TR & I-1d BT Fobd
fieTaTT 8| theld BeTs HIH & QR Bels & 30 3R 45 e
qeaTd i1 3R €t2 | qof Wiefl J131 4 ot 82§ & 105
& geaTa e At T a_u H &3 7 o7 SFHAN b
o H ST HietH @ «ifdd Berg & 120 & ueand
q ST I ci4 71 I Wierd A6 feardt St I duHm
3iR yaa H SIS b RFTS STt bl Jeh ¥ gl Fehcl! g

Proline and Phenols serve as osmoprotectants
under moisture stress. Leaf phenol differed
significantly among the treatments during fruit
pruning season (Figure 12). T3 showed higher
phenols across all the sampling stages till 105 DAP.
But from 120 DAP till harvest, T4 showed higher
phenol content. During foundation pruning, T3
continued to have higher phenol content thereby
showing the impact of stress even after the rains were
received from June onwards. Lowest values were
observed in T1 where highest irrigation water was
applied.

Leaf proline content also differed significantly
among the treatments during both pruning seasons
(Figure 13). During foundation pruning, T1 and T2
had significantly least leaf proline content. Further, T3
continued to have significantly higher leaf proline
even during the rainy period thereby, signifying higher
degree of stress in these vines. T1 and T2 also had
lower leaf proline content at 30 and 45 DAP during
fruit pruning season. T3 showed higher proline across
all the sampling stages till 105 DAP. But from 120
DAP till harvest, T4 showed higher proline content,
which could be due to higher temperature and
stoppage of irrigation water from ripening till harvest.
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Figure 12: Effect of treatments on leaf phenol content of Fantasy Seedless vines
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Figure 13: Effect of treatments on leaf proline content of Fantasy Seedless vines

IR TAT thetd HIRTH b SR A 3rawermaf ur guf
STeT e (—9R) S H arehl A oft Rt TR &2
5 fopam| gretifp, €13 STel Aaeid cudh gRT I8 & RS
STe fo T o, H STy yuf St IRt g5t Y T8 (R
14)| el BeTg HH & R <14 § BeTs & 120 foT
ULATT A 8IS b UVl STeT AT 3 STTHANTI & o1 o
Arefep wu A 31fdr oft, FAifs Bers & 105 o7 ueaa |
PIS RS T8 o T o

The leaf water potential (-bar) during foundation
and fruit pruning season was significantly lower in T1
followed by T2 over all the stages (Figure 14).
However, highest values were recorded in T3 where
least irrigation water was applied through surface drip.
T4 had significantly higher leaf water potential from
120 DAP till harvest during fruit pruning season as no
irrigation water was applied from 105 DAP.
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Figure 14: Effect of treatments on leaf water potential of Fantasy Seedless vines

42



M HTHIII-T.37. 315, a1fifes UferdeT 2017-2018
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foxamn| afe ©erg & 60 o goaTd d@, 3 STUR §
IIo R 1 3R SN2 | Bt Y oft @ik 4 iR S5 &
IR ¥R W Y| YR Berg HY & SR 3T
SFTHRART T o1 H &3 | Uit Tep1eT BT SR B1ehl HH
off| gIetifh, Theld Beg AR § I3 ST § Ul
Aol X o off, R oft, FaeT Berg & 30 A 60 fo
T wTefes R oxg Y

RIS H, el CUD RS ST STIRINT &2 3 U1
theerdt Hiseld 3R 6t Sut iR uraT Iea RS St
alel SR &b Jori urg it RErg S i pn
SIS I hT ST I threT ATgetd forer STE
STT et g |

The photosynthetic and transpiration rates were
low in T3 as compared to T1 and T2 throughout the
foundation pruning season. But till 60 DAP, the trans-
piration rates in T3 were significantly lower than T1
and T2 and on par with T4 and TS5. The photo-synthetic
rates were significantly low in T3 as compared to other
treatments during foundation pruning season.
However, during fruit pruning season, though the
photosynthesis rates were low in T3, significant
differences were observed only from 30 to 60 DAP.

To conclude, the surface drip irrigation schedule
has been found to provide yield and quality of the
Fantasy Seedless grapes comparable to treatments
with higher irrigation. Under low availability of
irrigation water, Fantasy Seedless variety could be
grown using subsurface irrigation and partial root
zone drying technique.

IV. 3T H Thigha AREUT Tl BT fadTd 3R ene

IV. DEVELOPMENT AND REFINEMENT OF INTEGRATED PROTECTION

TECHNOLOGIES IN GRAPE

RIS T fABRT IR HIHII-TTHTee
SU-gRATSHT

IR wafcford SIR-39 & WRele gRI
PITILND AT BT S —3ThHUT
I3 - 1HIATPg;

TRIETUT AT ST faw R fasam ram e Sir SRR
Tgd WR AT o T ol SRierT welclerd S1eR-39
wioled, R 1x10° dwwgan & = off, gRT 6
PABIND, 3 PleAID AR 1 YISTIaTR & S FThHuT Bl
STETI foRT TRAT| Y AT ol AT RABIRST &t 7T TR
el TS W 43 3R 39 T uger TN T T, S A1g
SITR-39, 2.5 T/aft Y X A, TedeT dhels I 34 31K 30 &
Uget 3 9R AN fom | & wefeforT SetR-39 7 et
PIcAAD I R DI GG THD AN A
AP P e AT B 23.57%, CCIDHNIIA

ICAR-AMAAS SUB-PROJECT ON
“DEVELOPMENT OF MICROBIAL
FORMULATIONS FOR BIOLOGICAL
CONTROL OF GRAPE DISEASES”

Bio-degradation of pesticide residues by a
formulation of Bacillus subtilis DR-39

AtICAR-NRCG

The trial was conducted on Thompson Seedless
variety grafted on Dogridge rootstock.
Biodegradation of 6 fungicides, 3 insecticides and 1
PGR by Bacillus subtilis DR-39 formulation
containing 1x10° cfu/g was studied. The
agrochemicals were sprayed at their recommended
field doses twice at 43 and 38 days before harvest
followed by two sprays of DR-39 at 2.5 g/l at 34 and
30 days before harvest. B. subtilis DR-39 enhanced
the rate of dissipation of all pesticides. It's
application reduced the terminal residues of
hexaconazole by 23.57%, tetraconazole by 37.31%,
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37.31%, ARFARCINA 65.56%, SRHIMMG 51.57%,
FIESSTH 12.73%, RRIBRC HI 37.14%, STHhGH
34.06%, TRt 28.57%, SAMfGET SSiUe 36.36%;
IR YISHRIR FARHGRIC FANTSS 46.44% o b i B

ORI SR 3 iy

g NI TERIY & IR TAFT IR R o
oT| &, FIICIRT IR -39 I TelT ITIS I BT 2.5
T/t AT BT T IR e H Ugad o+ 7 & 3feRTel IR
QI IR fopaT I, ARRIUATE H BeTg | 78 3R 81 i 91
dur e, e # 102 3R 105 T €1 aig,
ATl 3R WIpFU-T.3t. g B, ¥ vA U T &
JRTS IR o TR | aRFTE B Bers & 105 3R 110 T
q1G AT 39 g § 96 3R 101 & 15| fFere (A1fers) o
I el H IR IR-ET B UdT Tl SI8R-39 &
SFFHANT {1 aTel 3R & Gblaet o, FalClord SIR-39
WAR A U, TdAREIE, SgrmMNe iR
UG & e e@est a1 53.46, 34.33, 68.48,
18.82, 3T 52.72% 4T Tl AT ARFMG (AiTett) &
et heTs B UTd AR BT Ul I 8, Fafefery SI3TR -
39 & TN A gUKLE, SEREts, Aeftha,
ARIFAgeId 3R BrergHsiet & e sraesi ol e

25.18, 13.07, 74.5 9, 0.0, 31X 32.7 9% &Y fHa

TRIIUFTG (qU) H el dhels | QI A Pl gal
Al &, FECford ER-39 & TAN - FUhivH &
cfifet sradst @ 30.74 Ufied d@ iR shEAlE &
cfifRa or@eNi @ od ufderd w9 T eI
<13ieTgdhG, 0 § HHd dHers H & ARl BT gl Felll
& gafeferd €remR-39 & YA F g & efifer
JGANT DY 83.73 AR SRNAHD Pl 14.11 HfAAT HH
foma

TRIT-TTg BRI gIRT S 3aAT IR
ST IeUTe

"9 A’ 3R P IeUTeH b foTg Sg—T8 AT Hee
PRI FIR & T8 3R 2017-18 & FR & ARH
TERE § s (A1), aRE (Jielt), TRRIORE,
SR 3fR FoRT B (QUT) § IR M R S
TIT| CTSPISHS TRNGISsd oo S3TR & 5 x10° TR/t
ITel TRA DIRFSIH BTs A Ugel &1 IR 3R A o fGerh
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myclobutanil by 65.56%, dimethomorph by 51.57%,
carbendazim by 12.73%, thiophanate methyl by
37.14% buprofezin by 34.86%, fipronil by 28.57%,
emamectine benzoate by 36.36 %; and the PGR
Chlormequat chloride by 46.44%.

In commercial vineyards

The study was conducted at four locations in
Mabharashtra. A wet powder formulation of B.
subtilis DR-39 was applied ata dose of 2.5g/1 twice at
3 days interval before paper wrapping i.e. 78 and 81
DAP at Narayangaon and 102 and 105 DAP at
Niphad (Nasik). At Tasgaon, Sangli it was applied
105 and 110 DAP and at ICAR-NRCG 96 and 101
DAP. At Niphad (Nasik) four chemicals were
detected at harvest. Application of B. subtilis DR-39
reduced the terminal residues of metrafenon,
myclobutanil, tetraconazole and buprofezin by
53.46,34.33, 68.48, 18.82, and 52.72% respectively
as compared to grapes not treated with DR-39. At
Tasgaon (Sangli), five chemicals were detected at
harvest. Application of B. subtilis DR-39 reduced the
terminal residues of buprofezin, imidacloprid,
metrafenon, myclobutanil and triadimenol by 25.18,
13.07,74.59,0.0,and 32.79% respectively.

At Narayangaon, Pune two chemicals were
detected at harvest. Application of B. subtilis DR-39
reduced the terminal residues of buprofezin by 30.74
and of imidacloprid by cent percent. At ICAR-
National Research Centre for Grapes, Pune; two
chemicals were detected at harvest. Application of B.
subtilis DR-39 reduced the terminal residues of
clothianidin by 83.73 and of dimethomorph by 14.11
percent.

PRODUCTION OF 'ZERO RESIDUE'
GRAPES BY BIO-INTENSIVE STRATEGY

Bio-intensive disease management strategy for
the production of 'Zero residue' grapes was prepared
and implemented at four locations at Niphad (Nasik),
Tasgaon (Sangli), Narayangaon, Indapur, and Manjari
Farm (Pune) in Maharashtra during fruiting season
2017-18. Trichoderma asperelloides strain SR was
applied as liquid formulation containing 5 x 10°
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3R 28T QT TR T, ST Teile § fh 1 wlle

spores/ml twice before pruning and three to four times
after pruning as soil drench in drip region to induce
systemic resistance against diseases. Two to three
foliar applications of 7. afroharzianum strain
NAIMCC-F-01938 were given at 15 day intervals on
the young shoots for control of powdery mildew. At all
locations, two applications of B. subtilis DR-39 at
2.5g/1 were made between 78 to 100 DAP. Fungicide
applications were need based and the bio-intensive
strategy was compared with farmer's practice.

AtNiphad, Nasik

Five systemic and 5 contact fungicide applications
were made in bio-intensive plot for control of downy
mildew while in the farmers plot 8 systemic and 2
contact fungicide applications were given.

For control of powdery mildew 1 systemic and 3
contact fungicide applications were made in bio-
intensive plot while in the farmers plot 3 systemic and
3 contact fungicide applications were made. T.
asperelloides SR was applied 3 times before and 4
times after pruning as drench and 7. afroharzianum
was applied twice as spray.

Downy mildew was effectively controlled in both
bio-intensive plot and the farmer practice plot as its
PDIs was less than 7 PDI on leaves and no infection
on bunch as compared to an adjoining organic
farming plot where there was cent percent crop loss
due to downy mildew infection. All plots were pruned
on same date. Powdery mildew was effectively
controlled in both bio-intensive plot and farmer
practice plotas its PDI was less than 3 in both plots.

Residues of metrafenon, myclobutanil,
tetraconazole and buprofezin were detected at
concentrations below 0.07 mg / kg.in both plots. The
residues of all pesticides were lower in DR-39 treated
grapes. However, except for buprofezin, the
differences were not significant considering 50%
level of uncertainty in residue analysis.

AtNarayangaon, Pune

Powdery mildew severity was low at this plot.
However, the disease in bio-intensive plot was
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significantly less that in farmer practice plot on both
leaves and bunch. Residues of Buprofezin were
detected in both plots, while residue of imidacloprid
was detected in farmer practice plot but not in the bio-
intensive plot, although it was also sprayed in this plot.

AtTasgaon, Sangli

Seven systemic and 6 contact fungicide
applications were made in bio-intensive plot for
control of downy mildew. In farmers plot 8 systemic
and 7 contact fungicide applications were given.

For control of powdery mildew 3 systemic and 9
contact fungicide applications were made in bio-
intensive plot while in the farmer practice plot 7 each
of systemic and contact fungicide applications were
made. 7. asperelloides SR was applied 2 times before
and 4 times after pruning as drench and T.
afroharzianum was applied twice as spray.

Downy mildew was effectively controlled in both
bio-intensive plot and farmer practice plot as its PDIs
was less than 7 PDI on leaves. Powdery mildew was
effectively controlled on leaves in both bio-intensive
plot and farmer practice plot as its PDI was less than 7
in both plots. On bunch powdery mildew severity was
less in bio-intensive plot (PDI=16.37) as compared to
farmer practice plot (PDI=26.94).

Residues of metrafenon, myclobutanil,
imidacloprid, buprofezin, and triadimenol were
detected at concentrations below 0.04 mg/kg in both
plots. However, the differences were not significant
considering 50% level of uncertainty in residue
analysis.

AtICAR-NRCG, Pune

Two systemic fungicides applications were made
in bio-intensive plot for control of downy mildew
while in the chemical plot 3 systemic and 1 contact
fungicide applications were given. For control of
powdery mildew 1 systemic and 8 contact fungicide
applications were made in bio-intensive plot while in
the farmers plot 2 systemic and 7 contact fungicide
applications were made. T. asperelloides SR was
applied 2 times before and 4 times after pruning as
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drench and T afroharzianum was applied three times
as spray.

In the untreated control the severity of downy
mildew was 15.02 PDI, while application of 3
systemic and 1 contact fungicides effectively
controlled downy mildew in the farmer practice plot.

The disease severity was slightly higher in the
bio-intensive plot (PDI, 3.63) as only two systemic
fungicides were used. Powdery mildew was
effectively controlled in both bio-intensive plot and
farmer practice plot. On bunch the powdery mildew
severity was lower in the bio-intensive plot (PDI,
13.57) as compared to 20.66 PDI in the farmer
practice plot.

Residues of clothianidin was detected at 0.01
mg/kg in both plots and residues of dimethomorph
was detected at 0.05 mg/kg in bio-intensive plot and
at 0.03 mg/kg in farmer practice plot as it was applied
twice in bio-intensive plot and only once in the
farmer practice plot.

In general, the number of detection and residue
concentrations were reduced by use of wet powder
formulation of B. subtilis DR-39 at the rate of 2.5 g/I
twice after veraison stage.

ISOLATION, IDENTIFICATION AND
CHARACTERIZATION OF
MYCOPARASITES OF GRAPE PATHOGENS

Erysiphe necator

Two naturally occurring mycoparasites of
Erysiphe necator were isolated from parasitized
powdery mildew colonies from grapevines at ICAR-
NRCG and private vineyard at Tasgoan, Sangli. One
fungi was isolated from dead mealy bugs. Multilocus
analysis identified these as Lecanicillium antillanum,
Acremonium sclerotigenum and Acremonium
implicatum, respectively. In ex vivo studies, all three
fungi parasitized E. necator forming a web over the
powdery mildew colony, and abundantly sporulating
over it and subsequently causing complete collapse
of the colony. While, profuse growth of E. necator
with chains of conidia was observed in the untreated
leaves.
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Compound and scanning electron microscopy
showed the hyphae of mycoparasites growing
towards E. necator conidiophores and coiling around
the conidia. Many conidia had collapsed. All three
mycoparasites produced cellulase, chitinase, lipase,
amylase and protease enzymes.

All three mycoparasites were found to be
compatible with chitosan and sulphur. During fruiting
season 2017-18, they were evaluated in the field for
their efficacy against powdery mildew when used
alone or in alternation with chitosan and sulphur.
Total eight applications were made at five days
intervals from 35 days after pruning to 70 days after
pruning. All isolates showed significant powdery
mildew control on leaves and bunches as compared to
untreated control. Highest control was obtained in
vine treated with A. implicatum in alternation with
chitosan and sulphur; which was on par to that of solo
sulphur treatment. In terminal residue analysis,
sulphur residues were not detected in any of the
treatment. Results indicate that these isolates could be
gainfully utilized in an integrated powdery mildew
management schedule.

Plasmoparaviticola

Five mycoparasitic fungi were isolated from
sporangiophores of Plasmopara viticola collected
from vineyards of five grape growing regions in India.
Four isolates were obtained from the P. viticola
growth on leaf and one from growth on berry.
Morphological observations showed that all isolates
belonged to the genus Fusarium. The cultures were
deposited in Microbial Culture Collection (MCC),
National Centre for Cell Science, Pune. Phylogenetic
analysis of /7S and tef 1o gene identified them as F.
delphinoides (MCC 1343), F. brachygibbosum (MCC
1344), F. pseudonygamai (MCC 1345 and MCC
1346) and a Fusarium sp. (MCC 1347).

In the leaf disc assay, all isolates showed
Fusarium species coiling around sporangiophores of
P. viticola and inducing lysis. They also inhibited
sporangia production. To the best of our knowledge,
this is the first report of Fusarium species as putative
mycoparasites of P. viticolain India.
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In in vitro studies, all Fusarium species coiled
around P. viticola sporangiophores and caused
distortion of sporangia. Pre-treatment of leaf discs
with Fusarium species reduced sporangial production
of P. viticola by 60 to 75%. Extracellular lytic
enzymes screening showed that five species produced
glucanase, chitinase and protease enzymes. In the
small scale field trial the five species significantly
reduced downy mildew incidence on leaves and
bunch as compared to untreated control. The area
under disease progress curve (AUDPC) ranged from
199.25 to 212.41 for leaves and 29.69 to 55.79 for
bunch in Fusarium treated vines. The AUDPC in
untreated control was 331.47 on leaves and 185.32 on
bunch. These Fusarium species show potential for
biological control of downy mildew of grapes.

OTHERSTUDIES
Genetic diversity of E. necator in India

One hundred and sixty E. necator Indian isolates
were screened with primer pair mO3EI1F and
mO3EI1I1R to differentiate them into genetic group A
(flag shoot biotype) and genetic group B (ascospore
biotype). The PCR analysis revealed that 155 isolates
belonged to genetic group B and only 5 isolates
collected from Kashmir belonged to genetic group A.
Sequencing analysis of four genes (/T5S, IGS, TUB?2,
EF-1) covering 1762 nucleotides from 22 E. necator
isolates from Kashmir (4), Himachal Pradesh,(4),
Tamil Nadu (4), Pune (4), Nasik (4) and Sangli (2)
confirmed the presence of genetic group A and
genetic group B in Kashmir samples and only genetic
group B in other regions, confirming absence of flag
shootisolates.

Haplotype analysis identified only four
haplotypes, A-IN-1, B-IN-1, B-IN-2 and B-IN-3, of
which B-IN-2 and B-IN-3 haplotypes are different
from those reported earlier from different region of
the world. All four haplotypes were present in
northern India while only B-IN-3 haplotype was
found in tropical India, showing low genetic
diversity and possible single point of introduction.
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DMI fungicide resistance in field isolates of E.
necator

Thirty natural field isolates of E. mecator
collected from Pune, Nasik, Sangli, were analysed by
biological assays for detecting their sensitivity to
myclobutanil, tetraconazole and difenconazole,
fungicides belonging belonging to DMI group. EC;,
values for E. necator isolates against myclobutanil,
tetraconazole and difenconazole ranged from
0.224-14.60, 0.27-4.49 and 0.117-5.65 pg/ml,
respectively. Isolates with EC50 more than 1 pg/ml
were considered as resistant isolates. Molecular
analysis showed presence of amplification product of
409 bp size specific for A495T mutation in resistant
isolates, thus confirming the development of
resistance to DMI fungicides. Results indicate urgent
need to follow resistance management strategies
incorporating other safer means of powdery mildew
management.

STUDIES ON BACTERIAL LEAF SPOT (C.O.
XANTHOMONAS CAMPESTRIS PV.
VITICOLA) AND ITS INTEGRATED
MANAGEMENT IN GRAPES

Hostrange studies

Perennial fruit plants viz. Mangifera indica L.,
Citrus limon L., Psidium guajava L., and other fifteen
weed species normally present in vineyards were
studied to ascertain the alternative host of the
bacterial leaf spot causal bacteria, Xanthomonas
campestris pv. viticola (Xcv) (Table 27). The 90 days
old plants of susceptible variety Thompson Seedless
were used as positive control while each species
inoculated only with sterile distilled water
represented negative controls. The plants were
categorized on the basis of occurrence of water
soaked, chlorotic and necrotic symptoms on leaves.
The results revealed that Xcv produced almost
identical symptoms on leaf surface within 3-5 days
after inoculation, on two fruit plants and eight weeds
(Table 27 and Figure 15).
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Figure 15: Screening of alternate hosts of Xanthomonas campestris pv viticola
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Table 27: Screening of alternate hosts of Xanthomonas campestris pv viticola

Sr. No. Common Name Scietific Name Family Infectivity
1 Mango Mangifera indica L. Mangifereae 4
2 Lemon Citrus limon L. Rutaceae +
3 Guava Psidium guajava L. Myrtaceae -
4 Spreading dayflower (Kena) Cyanotis axillaris L. Commelinaceae -
5 Pigweed (Ghol) Portulaca oleracea L. Portulacaceae -
6 Green amaranth (Math) Amaranthus viridis L. Amaranthaceae -
7 Garden spurge (Dudhani) Euphorbia hirta L. Lamiaceae +*
8 Lantana (Ghaneri) Lantana camera L. Verbenaceae +
9 Creeping oxalis (Aamboshi) Oxalis corniculata L. Oxalidaceae 4
10 Nut grass (Lavhala) Cyperus rotundus L. Cyperaceae -
11 Creeping Chaffweed (Reshim kata) | Alternanthera sessilis L. Amarantheceae -
12 Milkweed (Mothi Dudhani) Euphorbia heterophylla L. | Euphorbiaceae +
13 Browntop millet Brachiaria plantaginea L. | Poaceae -
14 Black nightshade Solanum nigrum L. Solanaceae 4
15 Dendelion Taraxacum officinale L. Asteraceae +
16 Common wireweed Sida acuta L. Malvaceae +
17 Kundru Coccinia indica L. Cucurbitaceae +
18 Horseweed Conyza canadensis L. Asteraceae -

(+) Positive, (-) Negative
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Malagha MR

Screening of grape germplasm to find resistant
genes against Xanthomonas campestris
pv viticola

Thirty eight germplasms of Vitis vinifera, V.
labrusca and other multispecies hybrid of Vitis were
screened against Xanthomonas campestris pv.
viticola (Xcv) under greenhouse conditions.
Thompson Seedless and its mutant varieties which
belong to V. vinifera were highly susceptible.

Among tested germplasms of V. labrusca, only
variety Bangalore Purple showed high susceptibility
to Xcv. Other germplasms of V. labrusca and other
multispecies hybrids showed either low degree of
susceptibility or resistance to bacterial leaf spot
pathogen. Among the V. vinifera germplasms, white-
seedless germplasms were susceptible to highly
susceptible and coloured-seeded germplasms were
found resistant (Table 28; Figure 16)

'é -

Thomson Seedless HS
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Figure 16: Resistance screening of grape germplasm against Xanthomonas campestris pv viticola

3R d1 dHIRAT & =01 § A7 FHawett
B B ST THTTHTRT
2017-18 & He HRM & QRIM, Has gl §

FaeTelt iR S FRES Teich & A wideted &t
St — e TR @ gRteroT fa5a T e | fafdeT IR1 & forg

1S <l THTeT TRTeh dTferepl 29 H G ¢ |

52

BIOEFFICACY OF NEW FUNGICIDE
FORMULATIONS IN CONTROL OF
DISEASES OF GRAPES

During the fruiting season of 2017-18, bio-efficacy
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 29.
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Table 28: Screening of grape germplasm against X. campestris pv viticola

SiHtergu/Genotype ufcifesan/Reactions

Fatesca Alba
Coarna Regia
Cabernet Franc
Medika
Kishmis Luchisty R
Hussain Kadu

PS III-11-4

2A- Clone

Kishmis Rosavis White
Malagha

Venus

MS MR
Jaos Belyi
Italian Eliquena
A-11-1

Arka Chitra
Rousanne S
Arkavati

Superior Seedless
Vijay Chaman
Sonaka

Thompson Seedless
Manik Chaman
Tas-A-Ganesh HS
Anab-E-Shahi
Musate of Alexendria

E-5/4 ITHR

Crimson Seedless

E2-1 Lubrasca R
Amber Queen

Kannai Local MR
Ribier MS
Neagra Vertis S
Bangalore Purple HS
Vitis paniflora x Superior

E7-17(Vitis paniflora x Pinot Nior) R
Seyve Villard-12309

Vitis paniflora x Tas-A-Ganesh MS
A-18-1 (Vitis solonis x Vitis ripiaria) S

R: Resistant, MR: Moderately resistant, S: Susceptible, MS: Moderately susceptible, HS: Highly susceptible
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Table 29: List of new fungicides with their optimum dose
FHad-1efl/Fungicides SEAH |/TAT AT A1 Aedl/aft MM/Disease
Optimum dose g or ml/l
Zuki (plant extract) 2.5-3.0 Downy Mildew
FF1702 1.25-1.75 Downy Mildew
Oxathiapiprolin 3% + Mandipropamid 0.7-0.75 Downy Mildew
25% w/v (280 SC)
Benalaxyl M 4% + Mancozeb 65%WP 2.75 Downy Mildew
GPF 616 2.0-2.5 Downy Mildew
CSPAI-01 2.0-2.5 Downy Mildew
MAFRM -08 2.5-3.0 Downy Mildew
FF15-01 2.0-2.5 Downy Mildew
PIF 405 15 % EC 0.8-1.0 Powdery mildew
and Downy Mildew

Ethaboxam 40% SC 0.5-0.67 Downy Mildew
Metiram 70% WG 2.0-2.5 Downy Mildew
Captan 50 % WP 2.0-3.0 Downy Mildew
Cyazofanid 34.5 % SC 0.06-0.1 Downy Mildew
Taegro (Bacillus subtilis) alternated 0.37 Powdery mildew and
with standard fungicide Downy Mildew
Amrut out + Amrut Biosil (plant extract) 2+2 Downy Mildew
NF-171-10% SC 0.5-1.0 Downy Mildew
IIF 1316 0.5-0.675 Downy Mildew
FF1703 8.0+4.8 Powdery mildew
Tag orbit (botanical extract) 1.0-2.0 Powdery mildew
BAS 750 02 F 400 g/1 SC 0.15-0.22 Powdery mildew
Potassium bicarbonate 2.0-5.0 Powdery mildew
Iminoctadine tris 40% WP 2.0-3.0 Powdery mildew
Ampelomyces sp. 6.0-10 Powdery mildew
Arocyte (botanical extract) 3.0-4.0 Powdery mildew
Pydiflumetofen 7.5% + Difenoconazole 0.5-0.6 Powdery mildew
12.5% w/v (200 SC)
Bupirimate 25% EC 3.0-3.5 Powdery mildew
ISK 309 180 SC 0.5-0.7 Powdery mildew
Fluopyram + Tebuconazole in combination 0.5 Powdery mildew
with Trifloxystrobin + Tebuconazole and 0.4
biological (Bacillus and Ampelomyces ) 5

5
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MANAGEMENT OF STEM BORER IN
GRAPES

Detection of new stem borer in grape

A morphologically distinguishable lepidopteran
stem borer was found infesting grapevine at
Manerajuri, Sangli (Figure 17). The early instar grubs
feed on sapwood under dead bark and later instar
grubs tunnel inside and make galleries.

= 17: 9T 91 B BT Ug

Figure 17: Grub of new stem borer
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Standardization of rice media for growth of
Metarhizium sp. and Beauveria sp. and
development of formulations

Artificial media based on rice was standardized
for mass-multiplication of entomopathogenic fungi,
viz., Metarhizium sp. and Beauveria sp. Three
different types of formulations, viz., talc, invert
emulsion and oil formulation, were also prepared for
commercialization of these bioagents.

Evaluation of compatibility of insecticides with
entomopathogenic fungi Metarhizium sp. and
Beauveria sp.

Compatibility of seven insecticides (emamectin
benzoate, tolfenpyrad, imidacloprid, clothianidin,
buprofezin, fipronil, spirotetramat) with
entomopathogenic fungi Metarhizium sp. and
Beauveria sp. was evaluated under laboratory
conditions. The insecticide concentrations were,
field recommendation (1FR), 50% more of an
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average field recommendation (1.5 FR), 50% less of
field recommendation (0.5 FR) and twice the
recommendation for field (2 FR). Compatibility
studies based on sporulation, germination and
vegetative growth of fungi showed that insecticide
imidacloprid showed maximum compatibility with
both the fungi. At field recommended dose (1FR),
emamectin benzoate, clothianidin and buprofezin
were also found to be compatible with both
Metarhizium sp. and Beauveria sp. Tolfenpyrad and
spirotetramat were highly toxic to both the
entomopathogens and affected the germination,
mycelium growth and sporulation of fungi
significantly.
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V. DEVELOPMENT OF PRE-AND POST-HARVEST TECHNOLOGIES FOR
PROCESSING OF GRAPESAND VALUE ADDITION
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TR fohe et AT & Irm W11 X a8 SRR fohed
derrsid H =ad < (5.90 fefi/an) &f g g |
qont Afedr & aEN d ifiedy vaNastE (59.23
firefrm/am) oSt fopam T, STefds =ggad A ba b |
oft| OT & WIS & AT 15.33 A 31.13% AP ot Dt
| AR 5l & 1 TR & TN USSR & forg gof
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WINERY BY-PRODUCTS UTILIZATION FOR
VALUEADDITION IN FOOD PRODUCTS

Impact of pomace source and particle sizes on
quality parameters

The processed pomace collected from different
sources were categorized as coarse and fine using
sieve (>210 micron size was considered as coarse).
Data of fine pomace from different sources are
presented in Table 30. Varietal differences in
recorded parameters such as plenolics, tannins,
anthocyanins, protein and colour intensity were
observed. Viognier was recorded with maximum
content of phenolics (30.20 mg) while minimum
phenolics i.e. 6.22 mg/g was observed in Cabernet
Sauvignon. Minimum tannins (5.90 mg/g) were
recorded in red wine grape variety Caladoc. Pomace
of Manjari Medika had maximum anthocyanins
(59.23 mg/g) while minimum content was in
Cabernet Franc. Protein content was found in the
range of 15.33 to 31.13%. The data recorded for both
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NSl | UdT gl g 5 Ad 7 Sta IRt ugrelf o
Tecaqul Y T foha g (arfetet 30 iR 31)1

TRRT ITSSRY 818 b da! IoT

TioN) Af$hT & IENT UIsex @l 5, 10, 15 3R 20%
T § felTen) 31T 31T 818 IR 5 Y| Ueh 20 AT
qTet UeTel GRT et AL 9 fomg gelfFen YA o fhar
T AT AT § AEcayul 9aHG < T EIifD, The
<, OR T SR AR § PIg Hg<aquf Wg &of A2l AT
AT | 5 U UIH TR geh 81 QR bl et H SEei
ars T3 off (R 18) 1

the types of pomace powders showed that the source
affect the biochemical contents significantly (Table
30and31).

Sensory properties of pomace powder added
breads

The breads were prepared by addition of 5, 10, 15
and 20% pomace powder of Manjari Medika. A
sensory study was performed by a panel of 20
members on 9 point hedonic scale. Significant diff-
erences were observed in various parameters but non
significant differences were noted for crumb colour,
crust colour and softness. Breads prepared by addition

aiferpT 30: AEF GHHNT UTSSN ol SIaRT—I=d |13 UR Aid BT TE

Table 30: Effect of source on biochemical contents of fine pomace powders

Hrd/Source fenferaa of= (IR IFE ] ICi| M T
(frmzam) | (Femam) (fmm/am) (fm/am) | Colour

Phenolics Tannins | Anthocyanins | Protein | Intensity

(mg/g) (mg/g) (mg/g) (mg/g)

dareid/Caladoc 10.23 5.90 21.61 2.33 11.14
fretan/Nielluccio 13.94 11.49 9.17 1.54 16.59
fH9l/Grenache 17.06 12.47 13.87 2.51 24.54
fR1/Syrah 12.88 6.70 19.04 121 31.13
ot BfEeT/Manjari Medika 23.39 22.24 59.23 5.26 29.60
RoiferT/Riesling 16.86 9.51 9.80 238 15.33
f¥A1/Cinsaut 10.82 11.34 8.29 1.28 25.12
SRt/ Tempranillo 12.18 11.39 9.24 1.73 24.20
ufee gei/Petit Verdot 20.70 22.78 16.65 4.71 30.33
Heil/Merlot 21.61 13.39 7.05 4.12 16.09
e %hav/Cabernet Franc 15.81 17.46 6.30 4.29 23.32
e IfeAl/Cabernet Sauvignon 6.22 8.18 11.93 1.53 25.87
fnfaR/ Viognier 30.20 15.98 15.32 4.45 29.41
gH=EHI/Vermentino 21.81 18.34 8.98 4.18 28.62
TATHSI/LSD at 5% 0.44 0.22 0.45 0.26 0.27

51/



ICAR-NRC FOR GRAPES ANNUAL REPORT 2017-18 '-f:f.:
e
qIferedT 31: HIC TN UTSSN il STaRNIR—ING A1 IR | &1 JH9a
Table 31: Effect of source on biochemical contents of coarse pomace powders
|rd/Source forfore o= (IR Ici] H( TEdT
(/) (frm/a) (frm/am) (fmam) | Colour
Phenolics Tannins | Anthocyanins Protein | Intensity

(mg/g) (mg/g) (mg/g)
Fareid/Caladoc 9.65 4.58 4.82 2.10 9.21
fetai/Nielluccio 4.09 5.11 3.44 1.83 10.46
fH9/Grenache 14.42 5.41 3.45 2.20 22.63
RR1/Syrah 12.51 6.59 5.44 1.19 22.80
HioRt Af$d1/Manjari Medika 18.62 5.53 21.17 4.85 29.73
Retfert/Riesling 13.27 17.92 2.10 2.47 14.41
f4=1/Cinsaut 9.07 8.30 471 121 2522
SwRfA@l/ Tempranillo 12.69 9.19 6.47 1.83 24.48
ufee gef/Petit Verdot 15.28 10.33 11.18 3.73 32.40
Teil/Merlot 8.24 9.10 6.24 2.11 28.39
e thap/Cabernet Franc 12.69 11.20 4.38 3.28 2533
e e/ Cabernet Sauvignon 6.19 9.57 5.44 2.26 24.93
fNfRR/Viognier 18.67 11.31 13.36 3.37 27.42
gH=EHI/Vermentino 21.22 10.64 2.74 4.15 27.85
TATHSI/LSD at 5% 0.30 0.28 0.25 0.23 0.26

©— 5% Pomace 10% Pomace —0— 15% Pomace —0—20% Pomace

Crumb color

Overall acceptance < 65 o

Crust color
S/

Moisture - Aroma
Softness 4 / ~Flavor
Texture ‘| v\Taste

After taste

R 18: UM USSR &1 §5 & WA} U R gHTT

Figure 18: Effect of pomace on sensory properties of bread
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PehIeT & FAS! ON IR TR UBR BT HHTT

S A B 15% A AR 7N AT dIae<h
P AR BT T 5 g geife T9H W aFfed
T W DA 3fihs A & fh T & Bigaw, A
UMY A IR U TG ebist | 31ferep FpR W fobarm T
IS UM T PehieT DT THY THBRIAT (4.04) FEH TMHH

TSR Ieh Hhiot (3.65) b Hebraiet 31fdreh oft (o 19) |

Effect of pomace type on sensory properties of
cookies

Cookies were prepared by adding 15% coarse and
fine poamce of Cabernet Sauvignon. Data on 5 point
hedonic scale of organoleptic study indicated that
except colour, higher score was obtained in cookies
prepared by addition of coarse pomace. Overall
acceptability (4.04) was more in coarse than fine
pomace added cookies (3.65) (Fig. 19).

=4 Cabernet Sauvignon Coarse

acceptance

Aroma

Taste

Appearance
44

4.2
Overall 40

—@— Cabernet Sauvignon Fine

Texture

Mouth sensation

Color

o 19: AT 3R AE UMW ISR &1 FHIST & Haqt IO TR THE

Figure 19: Effect of coarse and fine pomace powder on sensory properties of cookies

SAIfAAT &A1 Y T3 R GGl BT THTa

= gegl srfd MRS, 11031k, 1103,
Thehd, HAeC I, 1403TRY AR THA4 W Heata
SR A Tl T h fopuas fobart 7| fehues & aTg,
TS HFDI DI Gt AT T AR Hibs drferep! 32 |
TR &) A0 iR arg | HicTeh 3t H1HT ol Bleas dHt
IRTfeR gl GRT Ag<ayol oY F THIId 81 g1 IR
as uphoe w9 W gp off &R SwH e ek
(< 9 71/eft) 9T oft| thehet eweled TR HeAfid oTarall |
oTH are fRAH 13,3 Tfierd Uit sfesigd T e 3R
fOFeiTeT <hT AT 3Aferep eff, et 3= uraT i |

EFFECT OF ROOTSTOCKS ON
SAUVIGNON BLANC WINES

The grapes collected from vines grafted on
different rootstocks namely Dogridge, 110R, 1103P,
Fercal, Salt Creek, 140Ru and SO4 were fermented.
After fermentation, wine parameters were recorded
and data are presented in Table 32. The recorded
parameters are significantly affected by rootstocks
except pH and malic acid content in wines. Prepared
wines were dry in nature having low sugar content
(< 9 g/I). Wine from Fercal rootstock was found
different and it contained 13.3% ethyl alcohol and
higher tannins and phenols content.
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Table 32: Effect of rootstocks on wine parameters of Sauvignon Blanc

Y. 4

Tday
NRCG

Telgc/Rootstocks | SThRT e | dfe Fa | diga |amusfie | fere =
(wm/eft) | Ethanol | 3Fa1 | 3/Faar | pH | smerar | (Ru/eht) | (Ranyeht)
Sugar (%) (m/ett) | (a/ett) (am/eft) | Phenol | Tannin
(g/) Malic | Total Volatile | (mg/l) (mg/l)
acid acidity Acidity
(€:)) €4V (g
Eﬁ"'lﬁ\_rf/Dogridge 1.0 11.4 3.5 6.6 3.63 0.14 180.93 77.17
1103TR/110R 1.3 12.1 3.7 7.2 3.43 0.20 174.30 73.50
1103491/1103P 1.1 12.3 34 6.6 3.63 0.07 200.60 86.53
hehel/Farcal 9.5 13.3 3.0 6.2 3.57 0.27 243.50 109.80
HAlee hid/Salt Creek 1.0 10.5 3.2 6.5 3.59 0.17 183.90 78.10
14031/ 140RU 3.1 12.7 3.1 6.2 3.63 0.13 203.60 94.80
TH3N4/SO4 34 12.7 3.0 6.3 3.61 0.20 2333 105.20
TATHst/LSD at 5% 0.65 1.16 NS 0.68 NS | 0.046 32.09 11.12

fherfrer & 7ures § YR & forg gd-wwe
3R i FRAfT uR aregg=

AR, 7l Fitelt §  ofmad Hieet™ iR w1t
T Y A3 DY ATferehT 33 & AR RTeRfersd e &
SR U T & | wResy/ATe 2017 # aRuera g9 IR SUST &
3MTehs ot by Y 3R fAf gyl § Seutfed SiRI @
BT, J07 3R YEhT HFDI TR 3Mdhs Goi dxd & folg
AP —I3A DG AT 7T |

eft fopemt o Sfig, SuaR & 9fY7 SeTE vd @ Aiers
TR HEeIol U919 g1l 3 R TR, AT Hise § it
(15.3 o) ¥ &5 (16.4 fft) dop 9fdn &arE & SRR
uTg T3 | A7 e ® ot 1 (20.96 o) A4 (21.98
firf) qo Aftr @ars & gfg o1 o= feamam 9t @=n
qierg &1 3 24/3Ys5 dd 93T T st 3 &1 (0.19
fieft) &t gemr 7 €5 (0.23 i) H @@ A
21% 31t oft | 3t TRg hY gfg Al a9 5 1 (0.16
fieft) & €4 (0.20 ) T St 721 SfT, & wAT & |
e8] < HH & 7| AT Hiserd 3iR Afores 7h T |
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STUDIES ON PRE-HARVEST AND DRYING
CONDITIONS TO IMPROVE QUALITY OF
RAISINS

The vines of Thompson Seedless and Manik
Chaman at Subashnagar, Sangali were given
gibberellic acid treatments as given in table 33. In
February/March 2017, observations on yield were
recorded at maturity and the grapes of different
treatments were brought to the Centre for recording
data on bunch, berry and drying parameters.

GA, treatments had significant effect on berry
length and skin thickness in all varieties. In general,
there was increasing trend for berry length from T1
(15.3mm) to T5 (16.4 mm) in Thompson Seedless. In
Manik Chaman also berry length increased from T1
(20.96 mm) to T4 (21.98 mm). Skin thickness
increased from T1 to T4/TS in these varieties. In
Thompson Seedless the skin thickness was about
21% more in TS (0.23 mm) as compared to T1 (0.19
mm). It also increased in Manik Chaman from T1
(0.16 mm) to T4 (0.20 mm). Bunch compactness
decreased with application of GA,. Twenty and 19%
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arferst 33: Shg, SIyRINT &1 faavor
Table 33: Details of GA, treatments

VRN Treatment Stig, TamT &Y smawn Sfrg, \mET
Stage of GA, application GA,dose (ppm)

c11/T1 (f5=a® / Control) ST, 9T =781/No GA, application 0

312/T2 7df R afawel/Pre-bloom Stage 10

&13/T3 7d IR 3fawAT/Pre-bloom Stage 10
40-50% To99 3ravT/flowering stage 15
70-80% Y89 favT/flowering stage 15

S14/T4 7d §R 3f@weT/Pre-bloom Stage 10
40-50% g9 faveiT/flowering stage 15
70-80% J89 3ravelT/flowering stage 15
el ¥ 3[a¥T/Fruit Set (3-4 mm 25
berry size) stage

aS/TS 7d IR 37a%en/Pre-bloom Stage 10

(Only in Thompson Seedless) | Tel ¥ 3fa¥efT/Fruit Set (3-4 mm berry size) 25

fSraeferenr TRie & SURT &/ &1 Y Jor | pHaer: d19 3R
19% H T8 Bicd oudT 7T |

Stte, SuRT = 37 et # 50 Afor a5 & forg S |
Sla/ets @ S BT fSam| HfdIes T8 § 50 |iOT ao
1 H 118.29 I A4 | 124.90 U TP AT, TEfh ITg
AT Sfiget ¥ &5 (89.93 ) H &1 A (82.19 M)
31fres 2T HIfores o N Srfdrray Sust/ardT, &1 (15.36
foparT/aar) &t g 5 4 (18.42 fobu/etan) H &St Bl 1
oft STeifes oIfeRTT e 5 I8 &1 § 14.02 fhatmn/ear &
&5 7 16.0 fhcAuT/ad a@ oftl 39 TBR, HHT: TS
T 3R ATRTT s J SuST/aTdT ¥ 20% 31k 14% &t
e

o ol o foparfirer avgett & oft &1 9 /s 9 gfg
gl U ool § 1 (26.9%) P JerT H <4
(32.5%) ¥ 21% 31ferap faparfiyer ume &t ¢ oft =it TR,
s o= H, 3 (27.23%) ¥ ¥y &R <l
(21.26% ) ® =Igier foperfirer vme &t 11 QT el 7 S,

decrease in bunch compactness was observed in
Thompson Seedless and Manik Chaman, respect-
ively with application of GA ..

GA, treatment increased 50 berry weight in both
the varieties. In Manik Chaman, 50-berry weight
ranged from 118.29 g in Tl to 124.90 g in T4,
whereas, itranged from 82.19 gin T1t089.93 gin T5
in Thompson Seedless. Maximum yield/vine was
recorded in Manik Chaman in T4 (18.42 kg/vine) as
compared to T1 (15.36 kg/vine) and in Thompson
Seedless it was 16.kg/vine in TS as compared to 14.02
kg/vine in T1. Thus, there were 20% and 14%
increase in yield/vine in Manik Chaman and
Thompson Seedless, respectively.

Raisin recovery also increased from T1 to T4/TS5.
In Thompson Seedless, 21% more raisin recovery
was obtained in T4 (32.5%) as compared to TI
(26.9%). Similarly, in Manik Chaman, maximum
raisin recovery was obtained in T3 (27.23%), and
minimum in T1 (21.26%). GA, treatments had
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S TS| 31T Y, IU=IRG bl I T | SIgUaTRd 3FRI A
rfdre &8 fparfiier sAC S || Sfiy, SuaRi @1 et
fopemt o g9 iR ey fharfiier & SruTe R Hecayut ura
U1 3ff+amf U A STy, STAR = g foperfiyer & Srgard ot
& T SR rIeRT fherfier & SquTa H gfg g3 |

GG I T 1 S1eT= BRa T, T <1 T
fop Sfy, STaR (Sh2/Et3/84/815) FRv (S11) i gt
¥ TR & @M b GHT D 1-2 AT d% go § (R
20) | T ARG Y, TR ¥ R P &1 ACTS | gl B
HROT B Fhll 8| U TR FEH dTel aa iR
AU AT P Ted SR G BT yee fpar 7 o
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significant effect on number of raisins/100g in both
the varieties. The no. of raisins/100 g reduced from
T1 to T4/TS indicating that the raisins produced after
GA, treatment were of bigger size.

An increase in colour and browning intensity
was observed in raisins produced from GA, treated
grapes in both the varieties. About 16 and 13%
increase in colour and browning intensity was
observed in T3 (1.45 and 2.08 respectively) in
comparison to T1 (1.25 and 1.84 respectively). GA,
treatments had significant effect on proportion of
green and golden raisins in both the varieties.
Invariably GA, treatment reduced proportion of
green raisins and increased proportion of golden
raisins.

While studying the drying kinetics, it was
observed that GA, treatments (T2/T3/T4/T5) extend
the drying time of grapes by 1 -2 days as compared to
control (T1) (Figure 20). This may perhaps be due to
increased skin thickness of GA, treated grapes. Grape
drying was conducted under 5 different drying
temperatures and relative humidity (Table 34).

arferet 34: AT e aRfRAIfRT
Table 34: Different drying conditions

Chamber Temperature (°C) RH (%)
1 35 40
2 40 >25
0 1 2 3 4 5 6 7 8 3 25 70
Drying time (days) . 2,0
4 Ambient conditions
R 20: fherfAer H g afcrefierar 5 10

Figure 20: Drying Kkinetics of raisins

TR & H1egm A ufqerd TH gRT, IO 31 e
R 3fidhs AR 3MET T 3R TR Gof fhy T o 3iR
e el H e T BT eI T T | IZ ST TR
5 Bar2 (40°9, > 25% ARTA) =T H&l DI Joril A
BT o oTq T SFEEST UTRAT TRAT AT | BT 4 H TRAL b7
R o SR g™ &t oeiT & ey 2 B IR I8 & forg
foram T A9 armer & ot (R 21) |

62

Data on percent moisture loss, temperature and
humidity were recorded at half an hour interval
through sensors and drying kinetics in each chamber
was studied. Chamber?2 (40° C>25% RH) was found
best for drying as compared to other chambers. Time
taken to dry grapes in chamber2 was reduced to half
as compared to drying grapes under ambient drying
conditions in chamber 4 (Figure 21).
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Figure 21: Drying kinetics of raisins produced under different drying conditions

SUAIRT iR U SR & &t fherfiier @
RAeifed 3ttt fpy MU o @2 ik &3 & e
AT Hsety hi fharfier a1 3rftrep iR fooar
STgfep 1 3R &2 A TR fharfirer et S sTae & forw
oG fopaT | St TRE, H1fore T | 2 3fiR &3 | e
fparfyer dgoR wiRAr @A ¥, SEfp A3 W AR
foperfirer oY gTae & foru Trfiyedr <) g off|

foparfirer &1 urE W Y= Yfom Il &R
TSRO dY9 & T9E W WA By MUl fhafyer A
TR 31T UBR Y YopforT Al § 8 oy 10 3iR TR
TEH & foly R & dome 3R 4°F R FUgia fohy T
PR & dYYH R Helegos fthed ¥ U fapu 7y faerfaren
7 yrgeff uieflefim & (Frifaa) (Rer 22) # 8 fabv M0
feherfiier T gt # ~ggad 0 it oft| g, 4 feuft
ATt R SR aftfa e daior amiat § Juda
feperfHer il o o T SAlerel § &g iR gl T

Organoleptic test was also carried out for the
raisins produced with and without treatments.
Thompson Seedless raisins produced from T2 and T3
had better acceptability, whereas, raisins from T1 and
T2 were preferred for texture. Similarly, raisins
produced from T2 and T3 in Manik Chaman had
better acceptability, whereas, raisins from T3 were
preferred for texture.

Experiment on effect of packaging materials and
storage temperature on quality of raisins was
conducted. Raisins were packed with seven types of
packaging materials and stored at room temperature
and 4°C for four months. The raisins packed in
metallized film showed minimum colour intensity at
room temperature as compared to raisins packed in
transparent polythene bags (control) (Figure 22).
However at 4°C no difference in color intensity was
observed.

R 22: faft=1 Yoo amft & e it 7
fparfarer &t 1 TEHAT

Figure 22: Colour intensity of raisins
packed under different packaging
material

—4+—N2MF —@—MF —&—N2HDPE HDPE ——=VMF —e—VT T
2.0 ~
1.8 A
1.6 A
:;-
2 144
5
= 12
S 1.0 4
)
O 08 -
0.6 A
0.4
Initial 1 2 3 4
Storage time at room temperature (months)

63



wIECISAPd U@ dAT AR A
gergfede IR Teaafeia Ieargi o1 AT

S faeeleor Yeril-Taed gRT 3R dieT 3iR dter
At &1 ferfus fagarwur

=T R fohedAl S Ao AfSapT, dhavet AT iR
AT &t o SRR #fiot N ferfie &t fafd Sifdrit Y g
6 T A DY d19T J Pl T WD | (TR AT 37T
ATIHT S 40, 60, 80, 100 °H) 3R IR fhfeda Ra
fsepdfur (vaums) daiie (Srddferd RufcRr 8 264
TEE, 1.14 ¢ 99 3R 15% - It S 59H1oA)
A e T on crEvaEafead (Stust),
B (Hivees) 3iR ersaifafted (Sivd) S
fageiour veriivAwd gRT ugar U fafts @ i g
sforn off (forr 23)1 Afswr & MR 7 et di
oI 1 I AGsit (60% ah), e (70% dd) 3R
S (80% Tep) & Faer H dga ft | AR fageiyor 3
IR i Tl T ITch IS & SR TR 3 TR 3TeTT
g H wfifda famar)

ICAR-NRC FOR GRAPES ANNUAL REPORT 2017-18

e%¢0
o0
Ll
°
Ty
NRCG

PHYTOCHEMICAL PROFILING AND
DEVELOPMENT OF NUTRACEUTICALS
AND VALUE ADDED PRODUCTS FROM
GRAPES

Lipid analysis of grape seed and seed oil by high
resolution LC-MS

Different categories of lipids were identified in
the grape seeds of Manjari Medika, Cabernet
Sauvignon, and Sauvignon Blanc. The oil was
extracted from seed by cold-pressed method (at four
different temperatures, 40, 60, 80, 100°C) and super
critical fluid extraction (SFE) technique (the
optimised conditions are: 264 pressure, 1.14 h time
and 15% co-solvent i.e. ethanol). Triacylglycerols
(TAGs), phospholipids (PLs) and glycolipids (GLs)
were the main categories of lipids identified by high
resolution LCMS (Figure 23). The profile of Manjari
Medika was better than the other varieties in terms of
higher TAGs (by 60%), PLs (by 70%) and GLs (by
80%). Statistical analysis distinguished the cultivars
into 3 different groups based on their profile.
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o 23: R =1 3R i Al & dives ferfds &t fAft=7 sioft

Figure 23: Different classes of nutritional lipids in different grape seed oils
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icitheileT i Peret axgelt & forq Frsemsor & faft=
TRl (HeH, JAegNIFDhe 3R TUHg) 6 goml 3R
e R T | fesepeur & Ty AT 3resT e,
gfcrfehar Adg UGRT BT TN @R 60°H dOHM TR 50%
A & YT 3R 187 fiFe @1 fsapdor 9 e
TictithrieT o AT gatg 3iR aref—gaty Alfiiept o grfawor
IR FTspr & foTq TTpferes T Terspifcrp e
BT FIT JFIHAN RAIS fmam ST @M gl FARN FARTSS:
Afetes TRIS &1 Teshifce AdIe, Fshyor 6 ot
3R AHATHS GeraT & ATl H 9gaR Tl e 3R I
TR IR -I2a Rellegae T TagHe! gRT foha
TIT AT 3R TAYTACIS-11945/2015 faeeisuneas Toread
forioT feemfcen o STTAR STgaferd fanam T o)
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Optimization of extraction protocol for phenol
extraction from grape seeds by Response Surface
Methodology

Comparison and evaluation of various methods of
extraction (e.g., shaking, ultra-sonication, and ASE)
for efficient recovery of polyphenols were carried out.
The best combination for extraction using the
response surface methodology was extraction with
temperature (60°C), 50% ethanol and extraction time
(187 minutes). Novel application of the natural deep
eutectic solvents are reported for eco-friendly
extraction of polyphenols along with other polar and
semi-polar compounds. The eutectic combination of
Chlorine chloride: Malic acid was superior in terms of
qualitative and quantitative efficiency of extraction.
Detection and quantification were performed by liquid
chromatography-high resolution mass spectrometry
and optimized as per the SANTE-11945/2015
analytical quality control guidelines.

Fatty acid analysis of grape seed and seed oil by
GC-MS

Sample preparation involved derivatization with
BF,-methanol followed by extraction in hexane.
Diftferent categories of fatty acids were identified in
the following order: PUFA- Polyunsaturated (68-
72%) > SFA- saturated (18-20%)> MUFA-
monounsaturated (7-10%) of the total fatty acid
(TFA) content in all the tested varieties (Figure 24).

This profile was studied inter-variety as well as
intra-variety (fresh seed and dried seed i.e. after
processing and drying). The highest amount of fatty
acids was found in Manjari Medika dried pomace as
compared to other varieties.

Tocopherol and tocotrienol and sterol analysis
of grape seed and oil

Vitamin E isomers extracted in hexane (without
saponification) were analyzed by UPLC-florescence
detection. Gamma-tocotrienol was the most
prominent isomer contributing to the total vitamin E
content. Apart from this, alpha and delta tocopherol,
delta and alpha tocotrienol were also found (Figure
25). Manjari Medika was found rich in these
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CSFDP- Cabernet sauvignon fermented dried pomace; CSBF- Cabernet sauvignon before fermentation; SBFDP- Sauvignon blanc
fermented dried pomace; SBBF- Sauvignon blanc before fermentation; MFDP- Medika dried pomace; MBF- Medika before

fermentation
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Figure 24: Different classes of fatty acids in grapes seeds of different varieties
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T et FIsepeiuT & fort JuR fohcienet aReT fFispur fafey Sger
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TP 3N AT 37T 3R 60 I 80 % 31feres Uiaps fetfied UTy
T AR AfsH F A ot H fAeE € (SenRa sk
SAPICITAI) TR T T fcl: T A § U dcd T

compounds. Additionally, the total vitamin E content
was almost double in the oil extracted by SFE as
against cold-pressed and Soxhlet method. The sterols
with antioxidant and anticancer activity such as
sitosterol and stigmasterol were also found in the
hexane extract by GCMS analysis.

In summary, Manjari Medika grape seed oil and
seeds were found to be superior in nutritional lipids
and fatty acids as compared to Cabernet Sauvignon
and Sauvignon Blanc. Super critical fluid extraction
was found to be superior methodlogy for extraction of
oil. Manjari Medika seeds had upto 43% higher fatty
acids and 60 to 80% higher nutritional lipids compared
to other varieties. The seed oil from Manjari Medika
was also found to be rich in vitamin E (tocopherol and
tocotrienol) and therefore, has good potential as a
nutritional supplement or nutraceutival product.

3R IR UG o o H T &l ¢
l, AE ! T- tocopherol
T3- tocotrienol
il
‘ Tocol mix standard ‘
| ) — == &7l —
— T
S S e e s

R 25: Tor 4T 5 SR it et

H AP, SAPICTTAIS TAT IRl
Figure 25: Tocopherol, tocotrienol
and sterol in grape seed oil from

Manjari Medika

~

Medika Seed Hexane
fraction_SOXHLET
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VI. FOOD SAFETY IN GRAPES AND ITS PROCESSED PRODUCTS
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STUDIES ON DISSIPATION RATE OF NEW
GENERATION PESTICIDES WITH
REFERENCE TO CHANGING MRLS

Dissipation of fungicides fluxapyroxad +
difenoconazole, boscalid + pyraclostrobin,
dimethomorph + metiram and valifenalate +
mancozeb in grape

A field dissipation study was conducted to
evaluate dissipation kinetics and pre-harvest interval
(PHI) for fluxapyroxad + difenoconazole, boscalid +
pyraclostrobin, dimethomorph + metiram and
valifenalate + mancozeb in grapes at recommended
dose (RD) and double of the recommended dose
(DRD). The PHI of fluxapyroxad + difenoconazole,
boscalid + pyraclostrobin, dimethomorph + metiram,
and valifenalate + mancozeb were 45, 55, 45 and 60
days, respectively.

Dissipation of Insecticides Spirotetramat 120 +
Imidacloprid 120 SC; Spirotetramat 150 OD;
Imidacloprid 17.1% w/w SL

A field study was conducted to evaluate
dissipation kinetics and PHI for spirotetramat 120 +
imidacloprid 120 SC, spirotetramat 150 OD and
imidacloprid 17.1% w/w SL in grapes at
recommended dose (RD) and double of the
recommended dose (DRD). The PHI of spirotetramat
120 + imidacloprid 120 SC, spirotetramat 150 OD
and imidacloprid 17.1% w/w SL were 26, 10, and 30
days, respectively.

Improved analysis of captan, tetrahydro-
phthalimide, captafol, folpet, phthalimide and
iprodione in fruits and vegetables by LC-MS/MS

The cryo-milling based method for
homognisation followed by ethyl acetate extraction
and analysis by UPLC-MS/MS with an ESI
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technique was optimised for analysis of captan,
tetrahydrophthalimide, captafol, folpet, phthalimide
and iprodione in fruits and vegetables. The optimized
method was validated for these analytes in grape,
pomegranate, apple, okra, cucumber and potato
matrices. The method was validated at 0.01 mg/kg
level as per the SANTE/11813/2017 guideline.

The linear range used in the calibration curves
was from 1 to 50 ng/mL. The limit of quantification
for most of the pesticides is below 0.01mg/kg. An
average recoveries at the spiking level of 0.010 and
0.050 mg/kg were within 70-120 % with associated
relative standard deviation (RSD) below <20 % for
all target compounds in grapes (Table 35).

dferet 35: AT TTsfeT TRI W dier Hiereat di Readt
Table 35: Recovery of polar pesticides in grape at different spiking level

e &1 A Higar (fam/fsu) Repast (%3mRTas))
Name of Aanalyte Concentration (mg/kg) Recovery (% RSD)
$Yc/Captan 0.01 86 (10 %)

0.05 88 (2 %)
Soadieng/THPI 0.01 96 (20 %)
0.05 90 (5 %)
hietue/Folpet 0.01 77 (5 %)
0.05 83 (3 %)
temg/PI 0.05 105 (19 %)
0.25 90 (3 %)
FreThicr/Captafol 0.01 87 (5 %)
0.05 80 (8 %)
SRS/ Iprodione 0.01 114 (3 %)
0.05 86 (10 %)

*The values in the parenthesis represents per cent RSD (relative standard deviation)
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Optimisation of an improved residue analysis
method for paraquat and diquat in fruits by
UPLC-MS/MS

A selective, sensitive and robust LC-MS/MS
method is reported for the determination of the
residues of paraquat and diquat in various fruit
matrices, including grape, apple and pomegranate.
The extraction with acidified water (0.1M HCI) at
80°C (15 minutes) offered superior recoveries for
both analytes with a significantly lower matrix effect
as compared to the extraction with acidified methanol
by the earlier reported methods. The optimised LC
gradient programme on HILIC, coupled with ESI,
nullified the isobaric interferences, provided
symmetrical peaks, minimised the matrix induced
signal suppressions and offered excellent sensitivity
for both compounds with their LOQ at 0.01 mg/kg.
The use of an isotopically labelled internal standard,
was effective in correcting the recoveries of these
analytes within the acceptable range (70-120%) with
satisfactory precision (RSD<20%) in grapes (Table
36). Considering the high sensitivity, accuracy and
throughput, the method has a strong potential for
applications in both official control and by those
involved in food production for checking compliance
with the regulatory requirement.

dfereT 36: 3R # AT Y=o wRI W sEFde AR WRFae Fi Rapat

Table 36: Recovery of diquat and paraquat in grape at different fortification level

ATt &1 AR/ Raa’t (%3mRyAst)/Recovery (%o RSD)
Name of
commodity R1eae/Paraquat 337/ Diquat
0.01 0.02 0.05 0.01 0.02 0.05
(mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Grape 98.0% 89.1% 86.8% 107.7% 107.2% 105.5
(8.4%) (8.2%) (4.4%) (10.6%) (9.5%) (7.9%)

*The values in the parenthesis represents per cent RSD (relative standard deviation)
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Optimization of multi-residue method for
pesticide residue analysis in edible oils

A new, simple and and sensitive extraction
method was optimized for the determination of broad
range pesticide residues in various edible oils
(sunflower, soybean, ground nut and mustard oils) by
GC-MS/MS and LC-MS/MS analysis. The method
involved liquid-liquid extraction with methanol:
acetonitrile: ethyl acetate (5:3:2) (for GC-MS/MS
analysis) solvent combinations with primary
secondary amine (PSA) and C; cleanup (25 mg/ml
each) followed by GC-MS/MS or LC-MS/MS
analysis. The effective extraction for lipophilic
compounds were found in methanol: acetonitrile:
ethyl acetate (5:3:2) solvent combination. The most
of the target analytes' (>80%) recoveries were
achieved within 70-120% except few compounds
recovered at 50-64 % with RSD < 20 % indicates
repeatability of recoveries. The calibration linearity
points for LC-MS/MS and GC-MS/MS were plotted
in the range of 0.001- 0.050 mg/1 and 0.002- 0.100
mg/l, respectively. The correlation coefficient (r’)
was >0.99 with less than £20% residuals. The limit of
quantification (LOQ) ranged between 0.010 and
0.050 mg kg, which was aligned with the regulatory
maximum residue limits (MRLs). The average
recoveries in different edible oils evaluated in three
spiking levels (0.010, 0.020 and 0.050 mg kg")
offered acceptable accuracy within the range 70-120
% with RSD <20%.
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T Q| ST ¥, G: T IO 31R THRIRTS Sigurer
& YR TR, 50 3FAND 3feTc e R QU Y & gafery,
IS 2017-18 & THTT 3R 3TeIc 680 & il faersor

S PA T b 5.89%

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

This was the 15" year of the Residue Monitoring
Program (RMP) for controlling agrochemical
residues in table grapes for export to the EU and other
countries. The guidelines for RMP 2017-18 for
export of table grapes to the EU countries was
updated. From 2017-18 onwards it was mandatory to
use the grape net platform for the export to non EU-
Countries. In this season, a list of 48 pesticides
(Annexure 5), with label claim with CIB & RC was
recommended and 203 pesticides (+ their metabolites
and isomers of toxicological significance) (Annexure
9) were monitored in all samples. SOPs were
harmonized for all the nominated laboratories for
multiresidue and single residue analysis of pesticides
and other contaminants. A total of 34856 farms were
registered in Maharashtra, Karnataka and Andhra
Pradesh for export to EU as per record on
GRAPENET. A total of 730 Internal Alerts were
issued on the basis of the reports on the MRL
exceedances in the context of export to EU countries.
Out of this, on the basis of re-sampling results and
MRL compliance, 50 internal alerts were revoked.
Hence the effective internal alerts for the season
2017-18 were 680 which accounts for 5.89% of the
total samples analyzed.
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Proficiency test (PT) programs on Grape

A proficiency test (PT) round was organized on
30" October, 2017 for pesticide residues as per
Annexure 9 of RMP in grape. The number assigned
for this PT was NRL/PT/2017/Grape-1. The test
material was distributed to 31 nominated laboratories
including NRL, ICAR-NRC Grapes, Pune. The
results were received from all the participating
laboratories within the time-scale demanded.
Analysis of PT data suggested that out of 31, 22
laboratories achieved satisfactory z-score for all the
target pesticides within the range of -2 to +2 and 6
laboratories have questionable z-score for eleven
pesticides. Three laboratories have unacceptable z-
score for three target analytes.

Assesment of nominated laboratories

Inspection and assessment of the nominated
laboratories was carried out during the season. The
following labs i.e. Microchem Silikar Pvt Ltd,
Mumbai; Geochem Pvt. Ltd, Mumbai; Envirocare
laboratories, Mumbai; Reliable Analytical
Laboratories Pvt Ltd, Thane; TUV NORD India Pvt
Ltd, Pune; Ashwamedh Engineers & Consultants
CSL, Nashik ; Vimta Labs Ltd, Pune; Maarc Labs
Pvt. Ltd, Pune; First Source, Hyderabad; Vimta Labs
Ltd, Hyderabad; NCMSL, Hyderabad; CFT BVDU,
Pune; Interfield laboratory, Kochi; NHRDF,Nashik;
TUV SUD India Pvt. Ltd, Eurofins Analytical
Services India Pvt Ltd, Bangalore; NawaL Analytical
Laboratories/Ecogreen Labs India Pvt Ltd, Hosur
Bangalore Chennai Mettex Lab Private Limited,.
Chennai and Bureau Veritas, Chennai were assessed
and counter samples were collected from all the labs
for comparative analysis at NRL. On analysis of the
counter samples at NRL, the NRL results were
comparable with nominated laboratories.

Compliance check

5% samples of the total no. of samples analysed
(around 500 No.) through GrapeNet, consisting of
samples from pack-houses, farms and nominated
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laboratories were analyzed for confirmatory testing
at NRL. The results of all the samples tasted at NRL
were similar to corresponding laboratory results.

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

A monitoring team for on-site DUS testing of
grapes visited grape growers' gardens for evaluation
of candidate varieties (table 37) during 23-25" of
January, 2018. The team members were Shri. Dipal
Roy Choudhury, Joint Registrar, PPV&FRA, New
Delhi, Dr. S. B. Gurayv,
Deputy Registrar, PPV &
FRA, Pune and Dr. Roshni
R. Samarth, Scientist,
ICAR-NRC for Grapes &
fl Nodal officer Grape DUS
Centre. The team validated
the data for leaf, bunch and
&= berry characters as per grape
&= DUS guidelines of all
= candidate varieties. Bunch
% samples were collected for
B quality testing (TSS, acidity,
"juice content, must
recovery, etc.) at ICAR-NRCG, Pune. Also,
PPV&FRA representatives discussed and guided the
nodal centre on database of reference varieties, DUS
monitoring format and DUS test result format. It was
suggested to include the trait such as end purpose in
the listed grouping traits for selection of the reference
varieties for comparison.

AN INTEGRATED APPROACH OF
MOLECULAR BREEDING FOR DOWNY
AND POWDERY MILDEW RESISTANCE IN
GRAPE (DBT).

The report is presented on page 9-14.
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Table 37: List of candidate varieties for 2nd year on-site DUS testing

% TACH BT A SR e e
SI. No. Name of applicant Candidate variety Place
1 Mr. Dattatray N. Kale NanaSaheb Purple Seedless
(REG/2015/128) Nanaj, Solapur
2 Mr. Dattatray N. Kale Sarita Purple Seedless
(REG/2015/129) Nanaj, Solapur
3 Mr. Dattatray N. Kale New Sonaka Nanaj, Solapur
(REG/2015/127) (Bunches were not available
for testing, DUS testing was
delayed for next year)
4 Mr. Haribhau M. Waykar | Jay Seedless At post-Gunjal wadi (rvi),
(REG/2016/1378) Junnar, Pune.
5 Mr. Sudhakar Kshirsagar Sudhakar Seedless At-Shivadi, Post Ugaon,
(REG/2016/1768) Niphad, Nasik
6 ICAR-NRCG Medika Manjari Farm, Soalpur road, Pune
(5 REG/2015/810)
31113 & AT TP IcqTel & gIyor NUTRITIONAL QUALITY AND SAFETY
: EVALUATION OF COMMON PROCESSED
TOTerT IR GR&T Jiper (THTHTHTATE
PRODUCTS OF GRAPE (FUNDED BY FSSAI)
g1 o O

eI H T ATfh, AiTet!, AR, gor iR
dIoTgR Tt # eferor ST fovar T 3iiR U forel o
10-12 fohar1 3 foherfirer & Tl 1 Yt fovam |
TR T & foTq 3R Tt 3iR foperfier a9 o forg wrinT
&Y fobu MU bt 3 HfFeq Y STHDpR) off 71 verdl/
AU 3R FFEIHICHE! B SUAN P g A9 H
fOReIIeT, HTgepleira—d iR P19 st & fI93T0r &
T TNEYepTet T ATTchIchRUT fana T o

74

Survey was conducted in Nashik, Sangli,
Solapur, Pune and Bijapur districts for collecting
raisin samples from 10-12 farmers in each district as
proposed in the study. Package of practice followed
for growing grapes and raisin production were
recorded for each sample. Protocols were
standardized for analyses of carbohydrates, proteins,
amino acids, fat and fatty acids, total phenols,
mycotoxins and pesticide residues in samples using
LC/MS and spectrophotometry.
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TG SRR Y U

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)

This project was initiated during the year to
promote cultivation of seedless commercial varieties
of grape in West Bengal. 350 grafted plants of
Thompson Seedless and 1100 root stocks of
Dogridge have been planted on Horticulture R & D
farm at Taldangra, Bankura.

INTELLECTUAL PROPERTY MANAGE-
MENT AND TRANSFER /COMMERCIALI-
ZATION OF AGRICULTURAL TECHNO-
LOGY (FUNDED UNDER ICAR -NAIP)

During the year five trademark registration
certificates were granted towards NRCG's logo as
trademark under five classes of products and services
for 10 years from the date of application. Copyright
registration certificate was obtained for the following
four title; (i) A web based online grapevine disease
and pest diagnosis system for India, (ii) Diagnostics
and management of pests of table grapes, a ready
reckoner for diagnosis and management of grapevine
pests in India, (iii) Grapevine diseases in India: a
ready reckoner for diagnosis and management of
grapevine diseases in India, (iv) Catalogue of Indian
grape Vitis spp germplasm volume I. FSSAI license
registration was obtained for two categories viz. 04-
Fruit and vegetables (including mushrooms and
fungi, roots and tubers, pulses and legumes, and Aloe
vera), seaweeds and nuts and seeds and 07-Bakery
products. Two patents applications entitled “A
method for extraction of anthocyanins and
composition thereof” and “A method for preparation
of Enriched yoghurt” were filed.
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The NEH and TSP programme was initiated in
2013-14 in Mizoram state which has emerged as new
area of wine grape cultivation. The following
objectives have been identified for developing grape
industry in Mizoram state.

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

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

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

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

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

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

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 in Mizoram is cultivated in
Champhai District. The foremost grape variety being
grown is Bangalore Blue. Unlike other grape
growing area of Maharashtra or elsewhere in the
world where grapes are grown under warm and dry
climate, in Mizoram majority of the crop growing
period from fruit setting to harvest falls under rainy
season, and hence a challenge.

In the year 2017-18, that will extend to 2018-19
as the fruiting season will fall this year, the following
activities are being implemented:
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Figure 27: Meeting with the growers in Champhai

1. Conducting two experiments in farmers' field:

a) To study the effect of hydrogen cyanamide on
uniform and early sprouting in Bangalore Blue

b) Effect of stage wise nutrient application schedule
on grapevine productivity

2. Upgradation of the technological and knowledge
base of resource persons from Dept. of
Horticulture (Mizoram) and grape growers.

Survey of vineyards to conduct the field
experiments

During Feb. 2018, a meeting was organized with
the interested farmers of Champhai District along
with Mr. Vansanga (SDHO, Champhai) and Mr
Zonunsanga (HEO, Champai) for undertaking
studies on bud breaking chemical and systematic
nutrient application trial. 13 farmers attended the
meeting in the farm of Mr. C. Lalawmpuia, a
progressive grower from Vensang village (Figure 27).
Two experiments mentioned above were proposed.

The objective of the proposed experiments were
explained to them. Initially six growers agreed to
systematically take up both the studies. The hydrogen
cyanamide, a bud breaking chemical was made
available to the farmers (Figure 28). The farmers were
told to apply this chemical on the canes and not on the
permanent vine parts. Two treatments viz. 40ml/l and
50 ml/l were compared with farmer's practice where

Rt 28: fahari @1 gregIoH WIS BT fav

Figure 28: Distribution of hydrogen cyanamide
to the growers
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Further, during interaction it was observed that
the farmers applied fertilizers twice in a year — March
and November. The fertilizer namely urea, DAP and
MOP is being procured by the Growers Society.
These fertilizers are mixed and 500g of the mixture is
being applied per vine during March and another
500g per vine during November. The importance of
fertilizer application schedule as per the crop growth
stage was discussed. As the soils are acidic in
reaction, the farmers need to follow liming in their
vineyards to improve nutrient use efficiency in the
vineyards. Further, the need for soil sampling was
discussed. The farmers were shown the procedure for
drawing samples from the vineyard root zone. A total
of 13 soil samples were collected and brought to
ICAR-NRC Grapes for analysis. The soil analysis
data is given in table 38. The soils are acidic in
reaction with low organic carbon status, low nitrogen
and low to medium phosphorus and potassium status.
A schedule of fertilizer application was developed as
part of the nutrient trial in the farmers' field. Further,
the officials from Champhai were also apprised about
the need for collecting petiole samples from the
vineyards to know the vine's nutrient profile.

Upgradation of the technological and
knowledge base of resource persons from
Department of Horticulture (Mizoram) and
grape growers.

Two programmes were organized for the grape
growers: one at the institute on 14" November 2017
and another at Champhai (Mizoram) on 24th March,
2018. In the first programme organised on 14" Nov.,
2017, an orientation programme was conducted for
six growers from Mizoram on wine grape cultivation.
The farmers were taken around the wine grape plots
and the aspects related to canopy, nutrient and water
management, pre and post harvest practices were
explained.

The second training program on “Cultural
practices to be followed for the production of quality
wine” was organized at Champhai on 24" March,
2018. This training was organized in association with
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the Department of Horticulture, Mizoram at Grape
Growers Federation office. 100 farmers attended the
training program. Dr. R.G. Somkuwar coordinated
the training programme. Following aspects were
covered during one day training.

1. Use of hydrogen cyanamide for uniform and
early bud sprouts

2. Importance of vine training to produce quality
grapes
3. Role of canopy management in producing
quality grapes
4. Roleofnutrients in producing the quality grapes
Dr. R.G. Somkuwar and Ms. Anupa T. also visited
vineyards in Mizoram during 22-27" March 2018 and

grape growers were adviced on different aspects of
grape cultivation.
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Several technologies developed and assessed at
the Institute, were disseminated to the grape growers
through web advisories, field visits, participation in
growers' seminar, demonstration trial, participation
in exhibitions, radio talk, television programmes and
by organizing training programmes.

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

2. Irrigation schedule, use of mulch, and subsurface
irrigation under water deficit conditions

3. Rationalisation of fertilizer use
4. Useof bioregulators for improving grape quality

5. Strategies for insect pest and disease manag-
ement

6. Useof biocontrol agents

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

WEB ADVISORIES

During the year 36 weekly advisories were issued
to give weather based disease and pest risk
assessment for different grape growing regions and
recommended spray schedule based on risk
assessment. Advisories also included recommended
horticultural practices for hailstorm and heavy
rainfall affected vineyards, pesticide residue alerts
for export grapes etc. A link is provided on the
website to access these advisories.

WEEKLY STATUS REPORTS ON INSECT
PESTS AND DISEASES

Weekly status reports on insect pests and diseases
of grapes were sent to NCIPM, New Delhi.
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MOBILE APP “TROPICAL VITICULTURE”

A mobile app facilitating information on Tropical
Viticulture practices along with a content
management application to manage the contents of
mobile app has been designed and developed. The
app provides information on major grape varieties,
vineyard establishment, cultural practices for
vineyard management, nutrient and water
management, use of bio-regulators, grape diseases
and its management, insect and mite pest
management, advisory note for the farmers for the
vineyard management, maturity indices, harvesting
and post-harvest quality management, safe use of
agrochemicals and its application method, spraying
techniques, value added grape products, market
profile of grapes etc.

YOUTUBE CHANNEL

AYouTube Channel of the Centre has been started
to disseminate information to the farmers via digital
media. Dr. D.S. Yadav edited and posted first video
“3FR # Aok fsgda | M & 9@ R FAH @

3THI”.
DEMONSTRATIONS OF PRODUCTION OF
'ZERO' PESTICIDE RESIDUE GRAPES

The plant protection module for production of
zero residue grapes was successfully demonstrated at
farmers' vineyards at Gunjalwadi (Junnar, Pune),
Varkute (Indapur, Pune), Borgaon (Tasgaon, Sangali)
and Kothure, (Nephad, Nashik) during fruiting
season2017-18.

DISTRIBUTION OF SOILHEALTH CARDS

As part of Soil Health Management (SHM) under
National Mission for Sustainable Agriculture, 224
soil samples from five districts of Maharashtra were
analysed. Atotal of53,47,81, 8 and 35 samples were
collected from Nasik, Pune, Sangli, Solapur and
Jalnarespectively. All the samples analysed were low
in available Nitrogen and medium to excess in Av. P
and K content. The soil health cards were distributed
to the farmers.
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The importance of soil health card to a growers is
when the soil test reports are made available to them
either before foundation pruning season i.e. in March
or before fruit pruning season i.e. in September.
Accordingly, the samples were collected during
August and September, 2017 before the starting of
the fruit pruning season. These reports were
distributed by our staff to farmers in different district.
A joint programme was organized along with the
Krishi Vigyan Kendra in Jalna and importance of soil
health was explained to the farmers.

Distribution of soil health cards to farmers

STl TR &T9dT UR Ul utequr

g H AR STa SUANT GEdT H gER d d
Tepiich H.]T.G1.A1.H. b TN A foheaT o & H Ugfefa
ST <8l 2

¥ & SR, ATRIS § A1a=Tia 3R gor § 7.1 57919,
Telle § URI&T Y | ATeRiE H FINT SRS Jefgd W)
HAMT AT HSeld FRASA # IR ITIR 3R a7
afcrpiorl & Te BT T | URg fagER, 2017 P Ugd
ugaTe H auf F ufr 9t Tesl 6 T 5 o) & s
BRUT SUST &b FeY H YIS aRRom Ifa &l el |
gTetifep, 1 3R 4 & IuaR R 3iféres R gt o1
SO fepaT 17 o1, § BeTg & 60 3R 90 foF Su=id uvf

DEMONSTRATION TRIALS ON WATER USE
EFFICIENCY

The techniques to improve water use efficiency
developed at the Centre are being demonstrated in
farmer's field in collaboration with MRDBS.

During the year, trials were laid out in at
Sawargaon in Nasik and at MRDBS plot in Pune. At
Sawargaon, the experiment was laid out in Thompson
Seedless vines raised on Dogridge rootstock with four
treatments and five replications. However, early rains
in the 1" fortnight of October, 2017 reduced the bunch
numbers per vine thus vitiating the experimental
results with respect to yield of the vines. However, the
leaf water potential (-bar) was significantly higher in
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the T1 and T4 where more irrigation water was used
followed by T2 and T3 at both 60 and 90 DAP. At
MRDBS plot in Pune, the experiment was laid out in
Thompson Seedless vines raised on Dogridge
rootstock with six treatments and four replications
from fruit pruning. The yield, bunch weight and
bunch no. differed significantly between the
treatments with significantly higher values recorded
in T1 (recommended surface drip irrigation) and T2
(subsurface irrigation at 75%). T2 was significantly
superior over other treatments.

The leaf water potential differed significantly
among the treatments with higher values recorded in
T4 and T5, which were PRD treatments where 75%
of the recommended irrigation schedule was applied.
However, T2 had higher leaf water potential
compared to T1, but they were statistically at par.
This clearly demonstrated usefulness of these
techniques for improving water use efficiency.

PARTICIPATION IN CHARCHASATRA AND
SEMINARS ORGANISED BY MRDBS

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

Charchasatra for foundation pruning were held at
Baramati (20" April), Sangli (21" April), Nasik (12"
May), Solapur (25" May), Satana, Nasik (13" July).
Following topics were discussed by the scientists.

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

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

3. Dr. AK. Upadhyay - Nutrient and water
management in grapes after April pruning
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4. Dr. S.D. Ramteke - Physiological requirements
of formation of fruitfulness in grapes

5. Dr. D.S. Yadav — Management strategies for

insect pests in grape
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Participation in growers' seminar
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Charchasatra were organised to educate the
farmers about practices to be followed after fruit
pruning, at Sangli, Pargaon Sudrik (district
Ahmednagar), Solapur, Nasik, on 26" September, 28"
September, 3" October, 4" October, 2017 respectively.
Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. A K.
Upadhyay, Dr. S.D. Ramteke, and Dr. D.S. Yadav
participated and educated grape growers. These
events were attended by about 10000 grape growers.

% Scientists delivered lectures in Annual Seminar
of MRDBS at Pune during 27-29" August 2017.

+ Basics of production of residue free grapes — Dr.
S.D. Sawant.

« Importance of canopy management in producing
quality grapes for export- Dr. R.G. Somkuwar

» Strategies for nutrient and water management in
grapes—Dr. A. K. Upadhyay

» Use of bioregulators for production of residue
free grapes —Dr. S.D. Ramteke.

* Grape drying and PPO activities - Dr. A.K.
Sharma.

85



o Sftaruy yuf Tic 3R SHEHT Uee-f. gord ATal

o HICATDI P FRIAT 3R TR IR SHAN & fo1g
Tehlahd hic Hee BrRiFIfa-gf. &[4, arca

o IR H BlcAd FEAN: qAHM Tg R HEET
pRIFIAT - <. 3rgg e 1.

I TSR gIRT STRNfT =raf w1 iR

AR § g9

< ST 9. A6Gd A Pfddh, TRTIURIG § 18 3R 2017

B AT BN ugeH iR fraE Aem § tw
R fe|

Sl 9. AEd 7 27 FER 2017 D A, el
ATl § TIDT P SARIBRT GIRT SN FST §
SRR IUTGa! T ARG fpam|

ST 9. 96d iR S A, AHPR T 4-7 SR
2018 & SR P, TRRIVFG GRT AT TeAaed
fram-cga oA, P U iR e o smr
foram afR sher: 'SR W IR /ey HeeH’ 3iik
" 3R & ITUTeH P folq b e SR
ful

31 9.3 AEd SR ST 3P, U T AR
IRISHI-thel (3FR) & IFEMT Diets], AGER H
AT dhg GRT 7 BRaxt 2018 BT AR hies & J
AT fora|

Sl AP SUEIR T 12 A 2017 B GG
aRfRITRIT SRR i & Heer wR Arige faam

% S 3P, IUR 7 5 [GHR 2017 Bl Pfddh, ST
SRT SRR fohRT et | “3FR | 9IoT 3fR 51ef
e IR TS T

T YA

» o 9. a5 3 oo BeE e SR aEt B
AT o o foTl 15 ST 2017 T AlTgR el &
UeRR N SR F1 T SR o

86

pY. |

ICAR-NRC FOR GRAPES ANNUAL REPORT 2017-18 *¢%

( XJ
[.J
Ty
NRCG

» Bacterial leaf spot and its management — Dr.
Sujoy Saha.

» [PM strategies for safe and eco friendly use of
insecticides - Dr. D.S. Yadav

» Pesticide residues in grapes: current issues and
management strategies - Dr. Ahammed Shabeer
T.P.

PARTICIPATION IN CHARCHASATRA AND
SEMINARS ORGANISED BY OTHER
AGENCIES

< Dr. S.D. Sawant delivered a lecture in
Agricultural Exhibition and Farmers Fair at
KVK, Narayangaon, dist. Pune on 18" Aug. 2017.

< Dr. S.D. Sawant guided grape growers in the
seminar organized by Taluka Agriculture Officer
at Tasgaon, district Sangli on 27" October 2017.

< Dr. S.D. Sawant and Dr. R.G. Somkuwar
participated in the GLOBAL Farmers — Live
demos, agri. exhibition & conference organized
by KVK, Narayangaon during 4-7" January 2018
and delivered lectures 'Chemical residue
management in grapes' and 'Cane management
for the production of quality grapes.'

< Dr. S.D. Sawant and Dr. A.K. Upadhyay
participated in the Field Day organized by
AICRP Centre on Fruits (Grapes) at College of
Horticulture, Mandsaur on 7" February 2018.

< Dr. AKK. Upadhyay guided grape growers of
Vijayapura district, Karnataka on 12" April 2017
regarding management of vineyards under less
availability of irrigation water.

< Dr. A K. Upadhyay delivered a lecture on 'Nutrient
and water management in grapes' in seminar
organised by KVK, Jalna on 5" Dec. 2017.

FIELD VISITS

< Dr. S.D. Sawant visited vineyards around
Pandharpur in Solapur district on 15" June 2017
to see the success story of late pruned grape
vineyards.
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Dr. S.D. Sawant visited vineyards around Bori
and Baramati on 28" October 2017 and around
Pimpalgaon and Nashik on 29" October 2017.

Dr. S.D. Sawant and Dr. R.G. Somkuwar visited
Indage Winery, Narayangaon on 6" January 2018
and had discussion about production of bench
grafted planting material.

Dr. S.D. Sawant and Dr. R.G. Somkuwar visited
grape growing area in Tamil Nadu covering
Madurai, Dindigul, Theni and Oddapatti during
29-30" January 2018 to look for possibility of
production of exportable grapes.

Dr. S.D. Sawant and Dr. R.G. Somkuwar
participated in Shivar Feri' organized by Sh.
Suresh Palekar during 3-4" March 2018 to visit
the zero-budget grape vineyards in Solapur
district.

Dr. S.D. Ramteke visited vineyards around
Nasik on 9-10" January 2018 to give guidance to
rectify the defects in the vineyards.

Dr. S.D. Sawant and Dr. A.K. Sharma visited
Indian Institute of Packaging at Mumbai on 23"
June 2017 and interacted with director of
institute for packaging related issues in raisin
supply chain.
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PARTICIPATION IN KRISHI VIGYAN MELA
/ EXHIBITIONS

ICAR-NRCG arranged stalls in seven Kisan
Melas / Exhibitions organized in Maharashtra,
Karnataka and New Delhi. Developed
technologies were displayed in the form of
posters. Live samples of grapes, raisins, juice etc.
were also displayed on the stalls. Important
publications of the institute were made available
for sale. About 1500 people visited institute's
stall during the following exhibitions.

Exhibition — ICAR-ITHR at Bengaluru - 5-8"
September 2017

Grapes and Pomegranate Expo-2017-
Agrowonat Solapur - 15-17" September 2017

Kisan Aadhar Sammelan-2017 - MPKV at
Rahuri - 25-29" September 2017

World Food India, 2017 - New Delhi - 2-5"
November2017

Participation in exhibition at Bengaluru

Krishithon 2017 - Nasik - 23-27" November 2017
Kisan Agri Show - Pune - 12-16" December 2017

Krishi Unnati Mela — IARI at New Delhi - 16-18"
March 2018
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TELEVISION PROGRAMMES

< Dr.S.D. Sawant: Use of biocontrol in vineyards.

°,
X3

% Dr. R.G. Somkuwar: (i) Cultural practices to be
followed for the production of quality grapes (2™
October 2017), (ii) Role of canopy management

for sugar development in grapes (8" January
2018).

< Dr. Dhananjay N. Gawande: DUS testing

guidelines for grape varieties registration (in
Marathi) (23" January 2018).

RADIOTALK

< Dr. S.D. Ramteke: (i) Management of Physiology
Disorder in Grapes (1" Nov. 2017) (i) Impact of
cold climate on vine health (16" Jan.2018), (iii)
Foundation pruning and preparation of canes of
uniform thickness (28" March 2018).

VIDEO CONFERENCING

% Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. A K.
Upadhyay, Dr. S.D. Ramteke, Dr. Sujoy Saha
and Dr. D.S. Yadav guided grape growers of
Mabharashtra on different aspect of viticulture
though video conferencing on 8" August 2017.
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Dr. S.D. Sawant attended an exhibition of
patented varieties and new promising hybrids of
table grapes and attended a meeting for
finalizing the collaboration between ARO, Israel
and MRDBS as a technical expert during 30"
July to 3 August 2017.

Dr. K. Banerjee attended Programme Advisory
Committee (PAC) Meeting of Malaysian Palm
Oil Board in Malaysia in Kuala Lumpur,
Malaysia during 3-7" April 2017 as Member of
the PAC — Food Nutrition and Quality Sub-
Committee of the Malaysian Palm Oil Board.

Dr. K. Banerjee participated in the 6" Latin
American Pesticide Residue Workshop held at
Costa Rica during 14-17" May 2017.

Dr. K. Banerjee participated in the '131* AOAC
International Annual Meeting and Exposition'
organized by the AOAC International at Atlanta,
Georgia, USA during 24-28" September 2017.

TRAINING ACQUIRED
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Dr. Anuradha Upadhyay undertook a 10 days
training on 'Genetic transformation methods in
plants' at Vasantdada Sugar Institute, Pune.

Dr. D.S. Yadav attended 'CeRA- One Day
Training - cum- Awareness Workshop on J-
Gate@CeRA for Western region organized at
ICAR-Central Institute for Fisheries Education,
Mumbai on 23" December 2017.

Dr. Ahammed Shabeer T.P. attended the
laboratory training programme 'Inter Lab
Comparison /Proficiency Testing and
Evaluation of Scores' organized by National
Institute of Training for Standardization, Noida
at Manakalaya, Mumbai during March 27-28,
2018.
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SR WU b WEED
gl @ e Py L
Gl o B fredr e
fa-ufdifed & erferi= &
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Dr. D.N. Gawande attended 'Competency
enhancement programme for effective
implementation of training functions by HRD
Nodal Officers of ICAR' organized by
ICAR-NAARM during February 15-17,2018.

Dr. D.N. Gawande participated in the training
programme 'Advanced Statistical Techniques in
Biometrics' organized by ICAR-IASRI, New
Delhi during August 10-30,2017.

Mr. B.L. Kokkula attended 'Training
Programme on Administration and Finance
Management for Under Secretaries, Sr.
Administrative Officers, SFAOs, AOs, FAOs'
organized by ICAR-NAARM, Hyderabad
during February 1-7,2018.

Mr. U. N. Borse participated in the '31" National
Convention of Agricultural Engineers on
Engineering Interventions in Doubling the
Income of Small and Marginal Farmers by 2022
organized by The Institution of Engineers
(India) at New Delhi during 2-3" February 2018.

Mr. P.P. Kalbhor and Mr. V.D. Gaikwad
participated in the Golden Jubilee National
Conference in Hindi on "Enhancing Efficiency
and Effectiveness of Institutional
Administration/ Management and Effective
Implementation of Official Language Policy in
ICAR System” organized by ICAR-IIHR,
Bengaluru on 11" August 2017.

An Exposure visit of supporting staff of ICAR-
NRCG, Pune was organised to Zonal
Agricultural Research Station, Ganeshkhind, of
Mahatma Phule Krishi Vidyapeeth, Rahurion

e e 09.01.2018 as a part of HRD
' activity. The main objective of
| this visit was to make supporting

- staffaware of the day to day office
activities and working culture at
other agricultural institutes.
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Tf3re70r HRIHT BT JRASTH

Bg ¥ f=feraa ufdremr sries smifsra fbe v
3R g, & AP S [AATSTdT & & foTw BN = feh o

IR IuTqei o forg

APAII-I3MTIDhG, GO - ARG 5T I8
TRAGR A9 (TRIGEN), Yo & Fga 5 27 57 4 4
SIeTg 2017 & QR 'S+ 3FR Tl didl GRT 3R
S H gfg’ WR Ud UfET HrishA maifia fohar
PRI BT I5 IR IUTGD] DI T3 UIG! DI ORI 3R
& IR IUTGH D ol SR Wl &l I=Ial debritepi o
UfeIferd e | M gl TERTE & A= efR
ST &A1 & 3133 IR 7 39 Brfspd H§ 9rT
foram

PRiT § IS AR BRI o S e,
TR &R SR & Terur, IMR-PN uRkaw, ARm
STFIRT 3T IYANT SR ' 3@’ 3R IedTe &b folg
SIg-TTg UeEd, Thighd U dcd 3iR Sl TeeH, HiY
AT 1 STHANT HIEfehT 3R TRAwhROT debriteh, QMfiiel
oT| TP & fhvT b Htienvur o folg SRITS oRteror R
ot ==t &Y 731 3T URE0T 1 T . 9. 7. TES 3R
gft argar &1, R febaT TR o |

vfUsT AT SRSl & da-id! afhal &
fer

of. Bifdrp St 3R o7, argde ok &) oY, gy
FEfead =T ufereror BRI @1 RIS fopam |

@ DD AN /ThaTe T fa3esur & foTu ke,
— 2957, 2017 - 62 AT

el 3R Afeordl ¥ PHlceh a9y IR ey Ifg
e @1 faw - 4-7 SR, 2017-28
EISEIIT

IR H dieded @y fagemo & fog wdiorr
TRIE0T — 3 AR A 3 fSRAeR, 2017-15 Tl
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TRAINING PROGRAMMES ORGANIZED

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

For grape growers

ICAR-NRCG, Pune collaborated with
MRDBS, Pune to jointly organize a training
programme on 'Enhancing Grape Production with
Advanced Viticulture Techniques' during 27" June to
4" July 2017. The programme aims at empowering
the new generation of grape growers with advanced
techniques in viticulture for sustained production of
quality grapes. Twenty-eight participants from
different grape growing regions of Maharashtra
attended the programme.

The programme had a comprehensive lecture
schedule covering varieties, nursery and vineyard
establishment, intercultural practices, use of weather
information and bio-intensive management for
production of 'zero residue' grapes, integrated
nutrient and water management, application
technology of agrochemicals and processing
techniques. DUS testing for registration of farmers'
varieties was also discussed. This training was
coordinated by Dr. D.N. Gawande and Ms. Anupa T.

For technical personnel of APEDA nominated
laboratories

The following training programs coordinated by
Dr. K. Banerjee and Dr. Ahammed Shabeer T.P. were
organised.

<+ Pre and Post- harvest sampling of fruits,
vegetables and groundnut for pesticide
residue/aflatoxin analysis - 29" June 2017 — 62
participants.

<  Analysis of pesticide residue and plant growth
regulators in fruits and vegetables - 4-7"
October 2017 - 28 participants.

<  Proficiency testing for pesticide residue analysis
in grapes - 3* November to 3" December 2017-
15 participants.
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(eI & forw R Fg-vRd gmar Fmfor
U8l & dgd—20-24 Ta8% 2017 |

P AR FaY %A & fTq wefet gd SRI &
T — 18-19 SFHERT 2018 - 23 TR |

BT AR MY fIeeAN0T & fIq hefet gd SRI &
T, ATRAD H - 20 SHART 2018 — 216 TR |
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GTET RET 3R AR AP TP &b T |
24-28 3t 2017 & GRE W ggraf d
qgdlciaa—d @AY &1 Iy R ufdero
Irfora fpar It wmeneren & ugg
iR 3 BRispH 5 a7 form| SF. Bifdres s=eif afik
1. 31erg IR .Ut 7 Pritha FE=aria foha|

AN hicasod Us bffied foifics & a4
eIl & folg 27-29 anlet 2017 & SR R
Wdl § S ddih @ SN fohar R
f wivs nfdreror A=aT® |

AR I TTeT FR& 3R Heh TIerenvor & FgarT A
1-5 98 2017 & SR 'HlcAad & IfaAqe B
fq9eiyor’ WR ufdrerept o fore ufderr srfspy mRfTd
fooar w1 It srRmerest & 20 ufefRy =
PRIHT T 9T form| 7. Hifdw =it 3R . 3rgug
iR &Y. 3 PrRicpa FH=afia fopa|

'IFRATT B IGHA H GIR b oy IedteA
qepiten’ AT TRIEI0T 3-4 7S 2017 P SR AR
qrarset o gifdsd WMheAd & gTdi
arftepRal & forg oI fpam maml &f. a1 3.
U, ¥, 9. . WS SR sfimelt Hfaar an
IR A BRI BT T |

TG HR hE HSF-QUHUISIRST & I~
afrpIal & folw 26-28 Jells 2017 & SR
SRR BT YT OTa 3R IUTGH b foll Tgfer
R Tfrer AT fopar Tl 8F. SR SuTeaR
3R ST, GoI1g ATET 7 BRIsHH BT T b |
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Single residue methods under the EU-India
Capacity Building Initiative for Trade
Development in India - 20-24" November 2017.

Pre-harvest sampling of grapes for
agrochemical residue analysis - 18-19" January,
2018 —23 participants.

Pre-harvest sampling of grapes for
agrochemical residue analysis at Nashik - 20"
January, 2018 - 216 participants.

For industry personnel

®,
o

®,
o

'Analysis of Mycotoxins Residues in Food' was
organized during 24-28" April 2017 in
collaboration with Food Safety and Standard
Authority of India. Fifteen participants from
different laboratories attended the programme.
Dr. K. Banerjee and Dr. Ahammed Shabeer T.P.
coordinated the programme.

'Advanced techniques in viticulture' was
organized during 27-29" April 2017 for thirty
officials of Nagarjuna Fertilizers and Chemicals
Limited. Dr. Anuradha Upadhyay, Dr. Sujoy
Saha and Dr. B.B. Fand were the training
coordinators.

Trainer's-training - program on 'Analysis of
pesticide residues' was organized during 1-5"
May 2017 in collaboration with Food Safety and
Standard Authority of India. 20 participants
from different laboratories attended the
programme. Dr. K. Banerjee and Dr. Ahammed
Shabeer T.P. coordinated the programme.

'"Production technology for improving grapevine
productivity' was organized during 3-4" May
2017 for twenty-nine officials of Indian Society
of Agribusiness Professionals. Dr. A.K.
Upadhyay, Dr. S.D. Ramteke and Mrs. Kavita Y.
Mundankar coordinated the programme.

'Approaches for quality grape production after
foundation pruning' was organized during 26-
28" July 2017 for nineteen officials of Action For
Food Production-AFPRO. Dr. Anuradha
Upadhyay and Dr. Sujoy Saha coordinated the
programme.
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+  3.3E sgui=e 33 wrgde fafies. & ddiv Ardhe
faerT rferemTRa & fofw 3-5 PR 2017 & SRE
"TUTERTT SR UG & ol I=1a ughr’ wfere
AN T Tl ST, 0.7, AgeR, . 31.F. oMl
IR g afifeT e 7 HrichA o1 FH=ag |

+  g@l Giics forfiice & N g g6 fawm,
R P 3R Ao AfIRal & oy 16
RIGER 2017 @1 R H Thipa I JEET W
deTTivep TfRreroT ST foba T <. §5 . e
3iR ST, goiia AT A HRIHA BT qH-

o TIeeS Tde fofiice &t e iR Jaidt d &
U AGRAT b folg 23-24 3TFGER 2017 P QRH
BRI RCIBISERE IR IS GO IICR
ST, St g I1ea aflk . et el F HricH a1
=g fepa|

HTHSU-0.31. 31 &F. & FHifA & forg

< aft dEfel 7 18 ©E 2017 B AS SRRAT
(TR Teh1erT) o $I9 ST & SR H AT forT|

I TR UL HRIHT 18-26 ISR 2017 &
SRE o foear wm or shigdt wfodr A,
iR 7 39 DHRIHT BT T [T 3R TdD
& 2 & & forg &Ny 3iR Sfaemer ufdreror i

ufreror =1 / 3fieq wfdreror / A @™
Hf3r&Tor AT

% Sl 3P IUTLIR 7 AIHAII- .37 . T,
IR H 20 RITER 2017 T STRATTT TS Hiremor
‘T FC Y & g spifae w0 wded A
JMYFep [ # “3FR # MG R I ¥4
BT T TR FHTYOT fem|

94

pY. |

ICAR-NRC FOR GRAPES ANNUAL REPORT 2017-18 %¢%

( XJ
[.J
Ty
NRCG

< 'Advanced Approaches for Quality Grape
Production' was organized during 3-5" August
2017 for 33 market development officers of E.I.
DuPont India Pvt. Ltd. Dr. R.G. Somkuwar, Dr.
A.K. Sharma and Ms. Sharmistha Naik
coordinated the programme.

< Scientific training on 'Integrated disease
management in grapes' was organized on 16"
September 2017 for 24 R&D, Business
Development and Sales officials of Dhanuka
Agritech Limited. Dr. Indu S. Sawant and
Dr. Sujoy Saha coordinated the programme.

% 'Good agricultural practices for production of
quality grapes' was organized during 23-24"
October 2017 for twenty-five members of Sales
and Technical Team of Godrej Agrovet Ltd. Dr.
Indu S. Sawant, Dr. D.S. Yadav, and Dr. Roshni
Samarth coordinated the programme.

For ICAR-NRCG staff

<  Allscientists attended lecture from Subhra Datta
from Science Direct (Elesvier Publication) on
18" May 2017.

<  Training program for technical staff on "Basics
of Computer Handling" was organized during
18-26" December 2017. Mrs. Kavita Y.
Mundankar coordinated and provided training
for 2 hours on each day covering theory and
practical on the topics.

TRAINING GIVEN / SUMMER TRAINING /
INVITED LECTURES

Training given

< Dr. A K. Upadhyay delivered lecture 'Moisture
and temperature stress impacts in grapes' on 20"
September 2017 for the Summer School on
"Recent advances in Abiotic Stress Management
for Climate Smart Agric' organised by ICAR-
NIASM, Baramati.
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HAP3FII—HRAT ARG TREE TG IR AT
IR, SR, @ Tep Jsili+eh = ST, DI 7ol b AFIGH

5 Tl HE I b ATaATRIeh SeT TfRI&TT 39 hg H O foha |

faenffat gRT Mot arf
Project work by students

Professional attachment training to scientists of

other institutes

During the year a scientist from ICAR-Indian
Grassland and Fodder Research Institute, Jhansi
completed his three months professional attachment
training under the guidance of Dr. K. Banerjee.

disease resistance in grape
hybrids against powdery
mildew.

e BT A aRaomT @1 efifa 3rafer BEl H1 | AeE/Reafiemey
Name of Scientist Title of the project Duration Ee || Institution/University
No. of
students
Sl 3P, o, AT &7 SR § 7T faeer 4 Tfgy 1 College of Agricultural
T el (FFEmT) | iR a8 W Jeigal & 9@l | 4 months Biotechnology, Loni
Dr. A.K. Sharma Impact of rootstocks on berry | (15/12/2017 affiliated to MPKYV,
Pr. Scientist development and wine of - 15/03/2018 Rahuri
(Horticulture) Sauvignon Blanc grapes.
3R & Jels SR siigd W | 4 7 2
JEIT | 4 months
Studies on postharvest life (18/12/2017
of grapes. - 17/03/2018)
I, gorg gl ST oo didh 4 Tfg 1 College of Agricultural
PRIEECEIIEEY el & TerfSHs &t 4 months Biotechnology, Loni
(dTGU INT fasT) QIR 3R FsHHor mprser | (15/12/2017 - affiliated to MPKYV,
Dr. Sujoy Saha R AEII| 15/03/2018) Rahuri
Pr. Scientist A study on the plasmid of
(Plant Pathology) Xanthomonas Campetris pv.
Viticola with reference to
isolation and extraction
profile.
1. Ao Fef 3R W DI Faelh srez| | 4 Afg 1 Annasaheb Magar
Jemfes (aeeafcr uste) | Cytological studies 4 months College, Hadapsar;
Dr. Roshni Samarth on grapes. (18/07/2017 - affiliated to Savitribai
Scientist (Plant Breeding 17/11/2017) Phule Pune University
3R TR H TS e A | 4 Al 2 College of Agricultural
iR & fou Sia 4 months Biotechnology, Loni
N IIEETRYEERENIR (01/12/2017 - affiliated to MPKYV,
Biochemical variability for 31/03/2018) Rahuri
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Name of Scientist Title of the project Duration W& | Institution / University
No. of
students
SR R § Fie TRRY R | 4 AR
Sig IR FEed & S 4 months
Hagl BT AMMBeA| (01/12/2017-
Assessment of relationship | 31/03/2018
between insect resistance
and biochemical constitution
of grape hybrid.
SCINIEISIEED foparfirer & Atferes—ATa e 4 g 1 College of Agricultural
gD (et =) O OR 3TER| 4 months Biotechnology, Loni
Ms. Sharmistha Naik Study on physiochemical (15/12/2017 affiliated to MPKYV,
Scientist (Fruit Science) | properties of raisins. - 15/03/2018 Rahuri
diug St el @1 Arfge
Guiding Ph.D. students
%. 9. e @1 AT feafener &1 am | qemeff &1 AW onyr vy o1 o
SI. No.| Name of the Scientist Name of the Name of the Thesis title
University student
1. ST, A&, FEd forarstt faeafaenera, | #f. @13, ige TR H dFciRae ofith
Dr. S.D. Sawant PIeETR Mr. A. K. Kamble | i TR 31ega=
Shivaji University, Studies on bacterial leaf
Kolhapur spot in Maharashtra
2, 1. Q. AEd iR sfoxT e iy . Bt GH A R § ~gaH
3T, 3G ek St faeafderer, IR | Zied gaaeh et Fadrer st &
(FelgdR AT F5) Indira Gandhi Mr. Kadoba foTq T TEeR oy
Dr. S.D. Sawant Krishi Tryambak F1 fapr
and Dr. Ahammed Shabeer | Vishwavidyalaya, | Suryawanshi Development of disease
T.P. (Advisory Committee | Raipur management strategy for
Member) minimal terminal fungicide
residues in table grapes
3. 1. 93 9. \mEd frarstt faeafaener, | #f wea 3R H SIS fHiesy
Dr. Indu S. Sawant PICER SEHEREC] & ArghifeTe R
Shivaji University, | Mr. Mahesh W JEggq
Kolhapur Ramdas Ghule Studies on microbial
control of downy
mildew in grapes
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%. 9. = @1 9 Reafeem s1am | Feneff &1 9m ey gy o1 ofifs
SI. No.| Name of the Scientist Name of the Name of the Thesis title
University student
4. 1. 93 9. \mEd A1feaTs ot . arfermia get URITG ey H T3NS
Dr. Indu S. Sawant quI faeafaener Mr. Shashikant | 3R SHMES SHaa1aT &
Savitribai Phule Ghule EINICICIRERI LR
Pune University Characterizing resistance
to Qol and DMI
fungicides in
Erysiphe necator
5. Sl 55 9. |rEd farareht faeafdemera, | i, woig Srea 3R (fachT fafdr)
ik o1 AR aca PIeTR Mr. Rajendra WR GG HIDIT IRSD!
Dr. Indu S. Sawant Shivaji University, | Jadhav 3R hict @1 oy IRDIET
and Dr. D.S. Yadav Kolhapur DN Barcoding of major
fungal pathogens and
insect pests on grapes
(Vitis vinifera)
6. 1. T, PR ferarsit faeafaenerm, | gsft omeeht gfg, ST, S IRAAD
Dr. R.G. Somkuwar DICER AiTel 3R THAIATDheT AUGs! &
Shivaji University, | Ms. Aarti fore et @ik Athg aTeH
Kolhapur Bhongale fh_eAT < 3Tt
Evaluation of red and
white wine varieties for
their growth, yield,
biochemical and
enological parameters
7. 1. 3. aHl ferarstt faeafeemera, | it giat TIRCSS 3R dde IUTq!
Dr. A. K. Sharma PIeETR EINRIRRILIS IS SR U UTSe)
Shivaji University, | Mr. Sunil Maruti| T SU3FT|
Kolhapur Shingade Utilization of wine
grape pomace powder
in extruded and baked
products.
8. gl 3rgHG ek S, IRt femdis, g | it sR9 @ 3R UMHH & Ul 3R
Dr. Ahammed Bharati Vidyapeeth,| Ms. Zareen Khan| ~IgRIfCHa o0 &
Shabeer T. P. Pune 3t & forg
STeRTATI e MohTR Rt

Biochemical profiling of
grape pomace to evaluate
and utilize its nutritional

and nutraceutical

potential
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qur faeafdene & vH.w (arge fhvaa
3R STemIgrer HENfidT) & forg wwa

ot defes S77eh fad fawar & forg gor fyarfrerera &
W Rl (argd fhvad 3R srediEe denfidh) &
fafeepear BRf & forg, e = o I8 faft o awd
ST PR I GRT AN 51 S 81 Pt 39
M 3R 11 Hfaedal T P el Ufdcdel Tvia,
TRICTaRuT 3R TRl @1 srider off g & dsnfrent A
fepa|
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FACULTY FOR M.SC. (WINE TECHNOLOGY)
COURSE OF PUNE UNIVERSITY

All the scientists were the resource person for
their respective field of specialization for viticulture
course of M.Sc. (Wine Brewing and Alcohol
Technology) of Pune University. This post-graduate
degree course is being offered by Vasantdada Sugar
Institute, Pune. About 39 lectures and 11 practical
sessions were conducted by the scientists of [CAR-
NRCG, Pune; apart from conducting practical
examination, student's presentations, home
assignments..
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L A.Q. AT Dl 6 AFFCIR 2017 DI AT TRID P
fUTerTia & QWIhaR PN F9 GRT “oaT Iod TR W

IR TGSl YREDIR ol

¢ Sl 9.3 IHECh Pl IUBeadT piY, I3 feett &
TS GRT P siT+eh YR¥BR 2017 UTH 3T |

IS AT AT

6-7 9T 2018 & QRM HIHAFI—barg s
IR FEATT b &R hg—HaIeaR gRT ST
“STeraTyg uRac & Ted $Td dabries JRTaTT § SHR
B UR M FEE § “Potential of pest risk

forecasting and automated advisory for high-
tech hill-horticulture’ W . <fF. I€ga gRI

I AN BT BT Y&V A b oy Tem
REBR T feparm |

[IS Hifd TRy

& “STarg URec & dgd 39 ddbrich qRETHT H IHRA
B TR AT AR | 'IIRIES & ey e
& A1 YIS § IR Ieute Ht gaae R ik
IS T FHEIRN TR . 31.F. Ml GRT MHO
TR T QAR faorar off| a8 d et 6-7 A
2018 & IRM HIHATI-brord SISO FEET
T o &A1 g — a1 2aR GRT STRATI bl Tt eff|

JHTA

demtie ANTSSt BT thelt
Sl I AHBR Pl ARG IEEHT ANTEC, TS
faeett & Hhell & wd 5 AT T

AWARDS

National

o

% Dr. S.D. Sawant received “9" State Level Agro
Care Idol” Award by Agrocare Krushi Manch at
Pimpalgaon, district Nashik on 6" October 2017.

D

< Dr. S.D. Ramteke received Outstanding
Scientist Award 2017 by The society of Tropical
Agriculture, New Delhi.

Best Invited lecture

< Invited Lecture by Dr. D.S. Yadav on 'Potential
of pest risk forecasting and automated advisory
for high-tech hill-horticulture' was awarded
First position for Crop Protection Session in
Seminar on “Emerging trends in Hi tech Hill
Horticulture under changing climate” during
March 6-7, 2018 at ICAR-CITH (RS),
Mukteshwar, Uttarakhand.

Best oral presentation

®,
o

Invited presentation by Dr. A. K. Sharma on
“Present status and future prospects of grape
production in hills with special reference to
Uttarakhand” was awarded first prize in the
seminar on 'Emerging trends in high-tech
horticulture under changing climate'. This
seminar was organized by ICAR-Central
Institute of Temperate Horticulture, Regional
Station, Mukteshwar during 6-7" March 2018.

RECOGNITIONS

Fellow of Scientific Society

% Dr. R.G. Somkuwar was elected as Fellow of
Horticultre Society of India, New Delhi.
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T/ PIRISNTAT H TehriIehl T regel

¢ 8. 9 96d 7 qHdRE ARG WRedel HiY
fremdis, w=yoft § 29-31 7€ 2017 & SRE WA
TERTY & IR Py fAeafeneal & 45 d T D!
T UTGY SAREUT 35T <Y 3Te&rel i |

+ S 35 ¥ AEd 7 Mg PN feafEe § 5-7
JFGER, 2017 b SRM R “Sig ufcrel der
Iy R o Sifdes R § IhT e W e
IS & TEIh T 4 A BRI b Sifdw IR
3l TTa & Tebigha Tae | Siarureni/fcrgar
Pl g —reTerT Dl |

Sl 3P Al 7 6-7 A 2018 P SR HHATI—
Pty SffirSur qRTATT R W & oy - JEieER
SRT IMANIT 'STerarg aRads & dgd Ia ddrih
IR H SN §Y VS W H ! D Tb T H
ST Pl |

» o AR g 7 Tpergy - & ofidrso gETErEt
-8R g, AR, ITREE H 6-7 A/
2018 T RN Ieaid Sterarg uRae ¥ g8 <
A # WA I AR § TP T DI A8
LG BT |

o A affer 986 7 15-18 TR 2018 & GRH
AIPHIIA 1.l 37, ., fRfeRTeet o i
A3 IRASHT (HeT) B 5 df Fg Taf B qRH
-1 T (II0T) BT AT o |

AP 9IS
& SfSTT ARIES 3N gificdhedral N Us Sdade A
gl 3P, Ml I A=IAT & SR STAYGE UlFDBI

YRIRIT BiciheoR & TE—FHIIGH & ©d § FUICHIT
1S 9 omfiret fopa|

31 A T B THIN S “FTHAAA SHA
3Tk TliheoRel ASA” & AN JUgh & w9 d
ERIRISACI
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Chairman of Technical Session in Conference/
Workshop

K3
”

0,
o

0,
o

Dr. S.D. Sawant chaired Plant Protection session at
45" Joint Agresco of four agriculture universities of
Maharashtra organized at Vasantrao Naik
Marathwada Krishi Vidyapeeth, Parbhani during
29-31"May 2017.

Dr. Indu S. Sawant co-chaired the Technical
Session 4c on 'Bioagents /antagonists in integrated
management of biotic and abiotic stresses of crops
in the Special Symposium on 'Microbial
Antagonists and their Role in Biological Control of
Plant Diseases' at Anand Agricultural University,
Anand, 5-7" October 2017.

Dr. A.K. Sharma was the Chairman in a session of
seminar on 'Emerging trends in high-tech
horticulture under changing climate' organized by
ICAR-Central Institute of Temperate Horticulture,
Regional Station, Mukteshwar during 6-7" March
2018.

Dr. D.S. Yadav co-chaired a session of seminar on
“Emerging trends in High-tech horticulture under
changing climate” held during 6-7", March, 2018 at
CITH-Regional Centre, Mukteshwar, Uttarakhand

Ms. Sharmistha Naik was the convener of Session
III A (Nutrition) of AICRP (Fruits) 5" Group
Discussion held at ICAR-NRCB, Tiruchirappalli
during 15 -18" February 2018.

Editorial Boards

®,
o

0
”Q

Indian Society of Horticultural Research and
Development recognized Dr. A.K. Sharma and
included in Editorial Board as Associate Editor of
research Journal Progressive Horticulture.

Dr. Roshni Samarth nominated as associate editor
of research Journal “International Journal of
Agricultural Sciences”.
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< Sl A.Q. |, SN 55 . Arhd T <. 0.7, FHPaR
7 11 JeTTg 2017 BT Rrarsh feafdenes, diegrgR &
B TR 3iR e gaed & vy § digad ofifwT
&1 TRCIT BHCT DI T3 H TR forT |

+ Bl W] ATEd A Hdldhdl, gk H 30 TEER 2017 D
digeret et HifRgeh URIal <hl S5 H 9T fora|

» 35 & w3 el ¥ R whee » v
e o i) deedid-ceic defvertoft, ii) AR,
iii) faretaufieur 3fiR STt IUaR|

+ B 3g 9. 9Ed 7 mefoe e ok SR
AU URYE ST (TITASIIRE) &l IRl o
T U GRS IR ht e bl

< 31,35 9. ArEd Bl et SelgT ArgsRl GRT Wi
STicl gRT T FH1eieh b U W Yga=1 17| 9 &b SR
T oiRg t gefrer of) Hi

(TagerRdt) F uRATSHT YR & ®Y § AR §f 3R
e & SN S gRIISTHT i Fefternm |

& S 9T TP 7 27-29 eGSR 2017 b SRE S
e, srplen & & foad ofRmr & forg argd
HHEe gRteres b T H 9T fora|

» B AP M 7 TN U, plen & et
(STTaTt) IR o 3TTehere foha |

Bl 1P, T 7 $eTT S 3Mh glfchor, iz
el 3Tt UeqURHed sriciol, TR gifcmear
ST UBhIaN & folu aMer oikg oY At &t |

& BT A IR I T ST ST 3MTh bR
FISAST TAT SfeTT ST 3MTh gifichedRk & oAl B
forg aers & wu & o foma|

afafy v

% hdld, YEaR, gHCTR, § Rah uel & I3+ & foru
1. 9.3 A16q 7 $e¥ey e e doh H 25 Il
2017 &1 97T fora|

Reviewer/Examiner

% Dr.S.D. Sawant, Dr. Indu S. Sawant and Dr. R.G.
Somkuwar attended Scrutiny Committee
meeting for Ph.D. thesis in the subject of
Agrochemicals and Pest Management at Shivaji
University, Kolhapur on 11" July 2017.

< Dr. S.D. Sawant attended meeting to conduct
viva-voce examination of Ph.D. student on 30"
November 2017 at MPKV, Rahuri.

< Dr. Indu S. Sawant acted as reviewer for the
journals 1) BSPP-Plant Pathology, 1i)
Chemosphere, iii) Desalination and Water
Treatment.

< Dr. Indu S Sawant reviewed a project proposal
submitted to The Natural Sciences and Engineering
Research Council of Canada (NSERC).

< Dr. Indu S. Sawant recognized as a reviewer by
the Journal 'published by Wiley Online Library.
Reviewed an article during the year.

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

% Dr. S.D. Ramteke attended Ph.D. thesis viva as
an external examiner at Dr. PDKYV, Akola during
27-29" December2017.

+ Dr. A.K. Sharma evaluated a Ph.D.
(Horticulture) thesis of Dr. PDKV, Akola.

< Dr. A.K. Sharma reviewed the research articles
for the journals namely Indian Journal of
Horticulture, Indian Journal of Experimental
Biology, Progressive Horticulture etc.

% Dr. Roshni R. Samarth enacted as reviewer for
the articles of International of Agri. J. Sciences
and Indian Journal of Horticulture.

Members of Committees

¢ Dr. S.D. Sawant was the member on the
Interview Panel for selection of vacant posts at
KVK, Bhabhaleshwar, Dist. Ahmednagar and

th

attended the meeting on 25" April 2017.
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AIPHIII-G 3., Ior GRT AfoTa == |ffcr &t
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*  WIHRIIY—1.37.31F,., TUI I i ATt bl 37afe
foTQ eI Teee Ak (STeu) |

o SHANI 2018 ¥ dF W H @y & fow

APHIA-INFHH. R, Sefe D G
e AT (STEUHRAT) |

o WHIIU-TANG feemerd, qu &l FRIH
StaRgRen Fff & i At Bt orafy & forg e
AT A |

o JHMRE AP TGSl HY foendis, weoft §
RIS ATEATe (Sia Henfiel) & T gg 9o
afiifcr dt o | favy fAewst & 9§ 15 TaR
2017 1 AT foraT|

o THRME D ARISaTST HiY femds, w5 Jg
ureamads  (Sta wenfidt) ok W ureuud
(anfoees Sfafdei / Sia RA) & 997 8 991
[ff b do@ H T favg a¥qg faeve & wu | 2
THRERT 2018 T 9T forT |

o MIPHIII- Yard Feemer, qur § aRs denfes 6t
gRter frerong Ifafy 6 S5 d 15 SHas 2018
P! fosr fqQ9st & w9 J 9T form|

o A wafgd dren & forw T vEoE et
(Trefteg-ERAdY) & it ymmfiawor 35 HY
A & ®Y | I RIS, STeid (9.9.2017)
e o9 Rrang, Stera (20.12.2017) & SHdb
Fae faanaii & TdmRor JT TERTY 53 i
o farfics, AFTgR (23.01.2018) &1 AT &
& forg Feror fama|
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Dr. S.D. Sawant attended Selection Board
meeting for promotion of Associate and Assistant
Professor on 18" July 2017 at MPKV, Rahuri.

Dr. S.D. Sawant attended Selection Committee
meeting convened by ICAR-DFR, Pune as
nominee of the DDG (HS), ICAR on 18" August
2017.

Dr. Anuradha Upadhyay was the member of the
following committees

+ Institute Management Committee (IMC) of
ICAR-NRCG, Pune for a period of 3 years.

 Institute Management Committee (IMC) of
ICAR-NBAIR, Bengaluru for a period of
three years w.e.f January 2018.

* DBT nominee of Institute Biosafety
committee of [CAR-DOGR, Pune for a period
of'three years.

» Selection Committee as subject matter expert
for the selection of Assistant professor
(Biotechnology) at VNKV, Parbhani and
attended the meeting on 15" November 2017.

» Selection Committee as a subject matter
expert for the selection of Associate professor
(Biotechnology) and Associate professor
(Molecular Biology/Biochemistry) at VNKV,
Parbhani on 2™ February 2018.

» Committee for Probation Clearance of Senior
Scientist as the subject matter specialist at
ICAR-DFR, Pune on 15" January 2018.

 Member of DBT Accreditation Panel of
National Certification System for Tissue
Culture Raised Plants (NCS-TCP) and
inspected tissue culture facilities of Ram
Biotech, Jalgaon (9" September 2017) and
Jain Irrigation, Jalgaon (20" December 2017)
for renewal of recognition and Maharashtra
State Seeds Corporation Limited, Nagpur for
recognition on 23" January 2018.
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* 19 TR 2017 Bl HHIII-IN.3.Fq . T HFAM,
RO § UagHRel TIEY URASHT & dgd
TRISTRYT & T &g T ARIfT & a1t fadwst & wu
e

o 31 SHE 2017 B HIHATI-WTANT Feemer,
ISTHTR H (aRgiRel Sgaa IR & dgd
ST g Rl & TI & TT AT F qres) fadws
&b HUH|

+ . 3P, Sureny frforfaa afifrl & weeg o

o WHIAII-IN.37 G, TR, IRET Dl AXAH
EEEISICIRY

*  fdeh, TRIAVRIIE el ST+ HeTTgepR I |

* 10 3FRA 2017 Pl APHIII-LTAN FHemer,
SRR H (e_T aRASHT & Siafd THIRIG
& I g II AT H qTed) [Ieet &b v H]

+ Sl AP Ml @ SHc Bfdar A1 HgibR Dl
“TINILTAT Jepeilen! (PRICR) P PRACHD T H
AHAIA-ATST] e, ISR o #
qap-iient prariar (oft —I11) BT 3feher Bt & fory
TfSa famita agr=fr |fify & arest faeive deeg &
U H AT fobam /= o

» Selection Committee as outside expert for the
selection of SRF under extramural research
project at ICAR-NIASM, Baramati on 19"
July 2017.

» Selection Committee as outside expert for the
selection of research associate under
extramural research project at ICAR-DOGR,
Rajgurunagar on31" January 2017.

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

« IMC of ICAR-National Institute of Abiotic
Stress Management, Baramati.

» Scientific Advisory Committee of KVK,
Narayangaon.

+ Selection committee as outside expert for the
selection of SRF under NICRA project at
ICAR-DOGR, Rajgurunagar on 10" August
2017.

Dr. A. K. Sharma and Mrs. Kavita Y. Mundankar
was nominated as outside expert member of the
Departmental Promotion Committee constituted
to assess the Technical staff (Category—III) at
ICAR-DOGR, Rajgurnagar Pune in “Functional
group of Laboratory Technical (Computer)”.
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LINKAGES AND COLLABORATION INCLUDING EXTERNALLY
FUNDED PROJECTS

G\

[gartt 3R arer i mifve afRasr

ii.

iii.

1v.

V1.

Vii.

AR A A R & 3T & fory B @i
&1 R & foTg YerTeT Vet TRIwemer (vdieT)

3R & foTq S J T Aefuni a1 geitepwor (et aiik
ThH3ARY)

IR A e ik U fieey ufRifdesr & for
3ATfOeh TSI bl Tehlehe Tgicl (SIeeT)

gRelg P b foT YoR HdeT BT AN — AR o
T §U SR &t § afthge 3Teda QeI )

INETT icher (ThUATHITaNTS)
uf¥ed §e | 9V el & TAeRT AT 3R
Us & i 7 SR Y arforfSues forfed feet dt
Il (e ST I TRPR)

difga® HuQT Uee 3R Y Teifiiht e Fermid=or /
ATGRARIHROT (TTESTEHY — TIprgH)

COLLABORATING AND EXTERNALLY
FUNDED PROJECTS

L.

ii.

1il.

1v.

Vi.

Vii.

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

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

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

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

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

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

Intellectual Property Management and Transfer /

Commercialization of Agricultural Technology
(NAIP-ICAR Scheme).
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UdRlal
PUBLICATIONS

G\

3THY U9S / RESEARCH ARTICLES

1. Adsule PG, Deshmukh MB, Patil CT, Savalekar
KR, Shabeer ATP, and Banerjee K. 2017. Effect
of wine industry waste on pesticide degradation
insoil. RJLBPCS. 2(6): 33-43.

2. Anupa T and Samarth RR. 2017. Distant
hybridization in grapes through embryo rescue
for desirable traits- A review. Research Environ.
Life Sci. 10(10): 797-806. (NAAS: 3.74).

3. Garg R, Saha S, Roy BK and Ghule S. 2017.
Polyphasic approach for identification and
characterization of Colletotrichum capsici (Syd.)
Butler and Bisby causing Anthracnose disease of
Chilli in India. Journal of Mycopathological
Research,55(1):37-50. (NAAS: 4.90).

4. Ghule MR, and Sawant IS. 2017. Potential of
biocontrol of downy mildew of grapes using
Fusarium species. Pest Management in
Horticultural Ecosystems, 23: 20-24. (NAAS:
4.49).

5. Ghule MR, Sawant IS, and Sawant SD. 2018.
Eco-friendly methods for management of downy
mildew of grapevines. Journal of Eco-friendly
Agriculture, 13: 80- 84. (NAAS: 3.80).

6. Jadhav M, Shabeer ATP, Nakade M, Gadgil M,
Oulkar D, Arimboor R, Menon R, and Banerjee
K. 2017. Multiresidue method for targeted
screening of pesticide residues in spice
cardamom (Elettaria cardamomum) by liquid
chromatography with tandem mass
spectrometry. Journal of AOAC International.
100 (3). (NAAS: 6.92).

7. Kamble AK, Sawant SD, Saha S, and Sawant IS.
2017. Screening of grapevine germplasm to
identify sources of resistance to bacterial leaf

10.

1.

12.

spot caused by Xanthomonas campestris pv.
viticola. International Journal of Agriculture
Innovations and Research. 5: 834-837 (ISSN
2319-1473). (NAAS: 3.99)

Kamble AK, Sawant SD, Saha S, Sawant IS. 2017
In vitro efficacy of different chemicals and
biological agents against Xanthomonas
campestris pv. viticola causing bacterial leaf spot
of grapes. International Journal of Agriculture
Sciences. ISSN: 0975-3710&E-ISSN: 0975-
9107,9(30): 4427-4430. (NAAS: 4.20).

Oulkar DP, Hingmire S, Goon A, Jadhav M,
Ugare B, Shabeer ATP, and Banerjee K. 2017.
Optimization and validation of a residue analysis
method for glyphosate, glufosinate, and their
metabolites in plant matrixes by liquid
chromatography with tandem mass
spectrometry. Journal of AOAC International.
100 (3). (NAAS: 6.92).

Ramteke SD, Parhe SD, Deshmukh UV, Urkude
V, and Bhagwat SR. 2017. Impact of leaf
thickness on biochemical, yield and quality

parameters of grape genotypes. Trends in
Bioscience.10(17):3028-3033. (NAAS: 3.94).

Ramteke SD, Urkude V, Bhagwat SR, Deshmukh
UV, and Birhade AP. 2018. A study on impact of
silixol (OSA) on berry cracking in Fantasy
Seedless grapes. International Journal of

Agriculture Innovations and Research. 6(4).
(NAAS:3.99).

Ramteke SD, Urkude V, Bhagwat SR, Deshmukh
UV, and Birhade AP. 2018. Impact of water
soluble GA, tablets in Manik Chaman grapes.
International Journal of Agriculture Science.

10(2). (NAAS: 4.20).
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13.

14.

15.

16.

17.

18.

19.

Samarth RR, Gaikwad SM, Deore P, Anupa T and
Bhosale P. 2016. Profilling of grape varieties
using OIV descriptors and molecular markers.
The Biosacan 11 (4):3189-3195. (NAAS: 5.26).

Sankar V & M. Chavan K. Thangasamy A,
Gorrepati K, Shabeer ATP, Savalekar KR, and
Banerjee K. 2018. Comparison of organic and
conventional farming for onion yield,
biochemical quality, soil organic carbon, and

microbial population. Archives of Agronomy and
Soil Scienc.6792:219-230. (NAAS: 8.14).

Sawant IS, Wadkar PN, Ghule SB, Rajguru YR,
Salunkhe VP, and Sawant, SD. 2017. Enhanced
biological control of powdery mildew in
vineyards by integrating a strain of Trichoderma

afroharzianum with sulphur. Biological Control.
114:133-143. (NAAS 8.01,1F 2.307)

Sawant SD, Ghule MR, Sawardekar RS, Sawant
IS and Sujoy S. 2017. Effective use of activated
potassium salt of long chain phosphorous (96%)
for the control of fungicide resistant Plasmopara
viticola causing downy mildew in grapes. Indian
Phytopath. 69(4s):338-344. (NAAS: 5.90).

Sawant SD, Savardekar RM, Ghule MR, Sawant
IS and Saha S. 2017. Evaluation of amisulbrom
20% SC against Plasmopara viticola of grapes

under in vitro and in vivo conditions. Indian
Phytopath. 69(4s): 621-624. (NAAS: 5.90).

Sawant SD, Savardekar RM, Ghule MR, Sawant
IS, Saha S. 2016. Evaluation of amisulbrom 20%
SC against Plasmopara viticola of grapes under
in vitro and in vivo conditions. Indian Phytopath.
69(4s): 621-624. (Published April 2017).
(NAAS:5.90).

Shabeer ATP, Girame R, Utture S, Oulkar D,
Pudale A, Banerjee K, Ajay D, Ranjith A, and
Menon KRK. 2018. Optimization of multi-
residue method for targeted screening and
quantitation of 243 pesticides residues in spice
cardamom (Elettaria cardamomum) by gas
chromatography tandem mass spectrometry
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(GC-MS/MS) analysis. Chemosphere. 193: 447-
453.(NAAS:10.21).

Shabeer ATP, Jadhav M, Girame R, Hingmire S,
Bhongale A, Pudale A, Banerjee K. 2017.
Targeted screening and safety evaluation of 276
agrochemical residues in raisins using buffered
ethyl acetate extraction and liquid
chromatography—tandem mass spectrometry
analysis. Chemosphere 184, 1036-1042. (NAAS:
9.70).

Sharma AK, Dagadkhair RA and Somkuwar RG.
2018. Evaluation of grape pomace and quality of
enriched cookies after standardizing baking
conditions. Journal of AgriSearch, 5(1): 50-55.
https://doi.org/10.21921/jas.v5i01.11134.
(NAAS:4.41).

Sharma AK, Dudhane A, Shabeer ATP and
Kadam P. 2018. Media Optimization for primary
screening of B-Glucosidase producing yeast
strains. Chemical Science Review and Letters,

7(25): 56-61. (NAAS:5.21).

Sharma AK, Sawant IS, Sawant SD, Saha S,
Kadam P and Somkuwar RG. 2017 Aqueous
chlorine dioxide for the management of powdery
mildew vis-a-vis maintaining quality of grapes
and raisins. J. of Eco-friendly Agriculture. 12(2):
59-64.(NAAS: 3.80).

Sharma AK, Shabeer ATP, Hingmire S,
Somkuwar RG, Naik S and Kadam P. 2017.
Enhanced shelflife of Thompson Seedless grapes
by application of chitosan. Progressive
Horticulture. 49 (1): 8-13. (NAAS: 3.53).

Sharma AK, Somkuwar RG, Bhange MA and
Samarth RR. 2017. Evaluation of grape varieties
for juice quality under tropical conditions of Pune
region. Proceedings of the National Academy of
Sciences, India Section B: Biological Sciences.

DOI10.1007/s40011-017-0894-4. (NAAS: 5.00)

Sharma AK, Shabeer ATP, Hingamire S,
Somkuwar RG, Naik S and Kadam P. 2017.
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Enhanced shelf life of Thompson Seedless
grapes by application of chitosan. Prog. Hort,
49(1): 8-13. DOI : 10.5958/2249-
5258.2017.00002.1. (NAAS: 3.53).

27. Upadhyay A, Maske S, Satisha J, Kadoo N, Gupta
VS. 2018. GA, application in grapes (Vitis

AR / BRI R 431 | U U=

vinifera L.) modulates different sets of genes at
cluster emergence, full bloom and berry stage as
revealed by RNA sequence based transcriptome
analysis. Functional and Integrative Genomics,
DOI: 10.1007/s10142-018-0605-0. (IF — 3.496).
(NAAS: 8.27).

PAPERS PRESENTED AT SYMPOSIA/WORKSHOPS/MEETINGS

A. JITRIEN/ International
qIvex FR-_g'ﬁf/ Poster presentations

1. Yadav DS, Navale PC, Pol K and Ranade YH.
2017. Development and field validation of insect
and mite pest risk assessment and advisory
system in grapes. In International Symposium
on Horticulture: Priorities and Trends, 4-8
September 2017, Bengaluru, Karnataka, India. .

Hife® FR@%/ Oral Presentations

1. Sharma AK. 2017. A study on effect of
commercial product to obtain quality dried
grapes. In 'International Symposium on
Horticulture: Priorities and Emerging trends'
organized by ICAR-IIHR, Bengaluru, and
Society for Promotion of Horticulture and ISHS
at Bengaluru during 5-8" September 2017.

2. Yadav DS, Sable AV, Kamble N, Amala U,
Banerjee K, Kamala Jayanthi PD and Bhosale A.
2017. Mating behaviour and contact sex
pheromones of grapevine stem borer
Stromatium barbatum Fabricius (Coleoptera:
Cerambycidae)' in Third International
Conference on Bioresource and Stress
Management at Jaipur, Rajasthan during 8-11
November 2017.

B. ITEH/National

Invited Talks

1. SawantIS. 2017. Biological control of powdery
mildew disease in grapes. Lead talk in the

Special Symposium on 'Microbial Antagonists
and their Role in Biological Control of Plant
Diseases' at Anand Agricultural University,
Anand, 5-7th October, 2017.

Yadav DS. 2018. Potential of pest risk
forecasting and automated advisory for high-
tech hill-horticulture. In Seminar on Emerging
trends in Hi tech Hill Horticulture under
changing climate, 6-7" March 2018, ICAR-
CITH (RS), Mukteshwar, Uttarakhand, India.

Hif¥e Iwgfl / Oral Presentations

L.

Naik S, Samarth RR and Upadhyay A. 2017.
Prospects of induced mutations for genetic
improvement of Thompson Seedless. In Session-
II: Genetic Improvement: conventional
breeding, International symposium on
horticulture: priorities and emerging trends from
5-8" September, 2017 held at Bengaluru jointly
organized by ICAR, New Delhi; ICAR-ITHR,
Bengaluru; Society for Promotion of
Horticulture, ICAR-ITHR, Bengaluru and
International Society for Horticultural Science,
Belgium.

Ramteke SD, Urkude V. 2018. Multiresidue
analysis of plant growth regulators by LC-
MS/MS. In National Conference on Health
Hazards of Pesticides in Food Commodities in
India, Pune, January 2018.

Saha S. 2017 “Disease Management in Grapes:
Role of Fungicides and resistance mitigation” In:
Challenges and Perspective in Plant Health
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Management under Climate Change Scenario
organized by the Department of Plant Pathology,
BCKV, WB and Indian Phytopathological
Society, New Delhi from 23" to 24"Nov, 2017 at
New Delhi; Abstract S-3/L-2: 34-35.

Samarth RR and Gawande DN. 2017.
Assessment of genetic variability for loose
bunches and bold berries in grapes. In Session-I1:
Genetic Improvement: Plant Genetic Resources,
International symposium on horticulture:
priorities and emerging trends from 5-8"
September, 2017 held at Bengaluru jointly
organized by ICAR, New Delhi; I[CAR-ITHR,
Bengaluru; Society for Promotion of
Horticulture, ICAR-ITHR, Bengaluru and
International Society for Horticultural Science,
Belgium.

Sharma AK. 2017. A study on effect of
commercial product to obtain quality dried
grapes. In International symposium on
horticulture: priorities and emerging trends from
5-8th September, 2017 held at Bengaluru jointly
organized by ICAR, New Delhi; ICAR-ITHR,
Bengaluru; Society for Promotion of
Horticulture, ICAR-IIHR, Bengaluru and
International Society for Horticultural Science,
Belgium.

Sharma AK. 2018. Present status and future
prospects of grape production in hill with special
reference to Uttarakhand. In the seminar on
'Emerging trends in high-tech horticulture under
changing climate' organized by ICAR-Central
Institute of Temperate Horticulture, Regional
Station, Mukteshwar during 6-7" March 2018.

Upadhyay A.K. 2017. Research needs on large-
area grape crop and soil assessment for improved
management and monitoring. In workshop on
'Emerging applications of space technology in

agriculture and allied sectors' organized at Space 2.
Application Centre, Ahmedabad during 28-29"
June 2017.
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JIdh/BOOKS

L.

Ramteke SD, Mundankar K'Y, Fand BB, Samarth
RR, Jape U. “gr&l ScUTeA &g.” Sakal publication,
Published by Sakal Papers Pvt. Ltd., Pune, First
edition August 2017, ISBN: 9789386204714.

Samarth RR and Somkuwar RG. 2017.
Catalogue of Vitis collection at ICAR-National
Research Centre for Grapes (Part-2). ICAR-
National Research Centre for Grapes, Pune. Pp.
152.

J¥cch AEITI/BOOK CHAPTERS

1.

Sharma AK and Somkuwar RG. 2018. Grape
varieties and wines. In: Wine making:
Fundamentals and applications, Eds: V K Joshi
and R C Ray. SCIENCE PUBLISHERS/CRC
PRESS (An Imprint of CRC Press/ Taylor &
Francis Group). http://www.scipub.net).

Upadhyay, A. 2017. Transgenic Research in Fruit
Crops. In: Genetic Engineering of Horticultural
Crops, Eds: G.R. Rautand K. V. Peter. Academic
Press (an imprint of Elsevier) UK.

Y& FG/REVIEW ARTICLE

1.

Sawant IS. 2018. Tapping the marvelous power
of microorganisms for sustainable disease
management. I/ndian Phytopathology: 1-6.
(19.03.2018). https://doi.org/ 10.1007/ s42360-
018-0022-2

AT ThI9F/
INSTITUTIONAL PUBLICATIONS

I.

Sawant SD, Upadhyay A, Sharma AK and Yadav
DS (eds.). 2017. Annual Report 2016-17, ICAR-
National Research Centre for Grapes, Pune
(bilingual). Pp.144.

SFRTET SUTEA, 357 PHR T 3R g g area
(2017). 3, R aiep, 9. 46.
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MEETINGS OF QRT, RAC, IMC, IRC WITH
SIGNIFICANT DECISIONS

IR AelTgdR A (ARUe) F1dad  RESEARCH ADVISORY COMMITTEE (RAC)

_ _ MEETING
g DI YT AARGDHR AT (TRTHA!) &
feforfad e gl

The following are the members of Research
Advisory Committee (RAC) of the Centre.

1. | o= 5ft. S B.Ue. Isel, T4 SU AR (IFEmT), HIPparga arezer
Padma Shree Dr. K.L. Chadha, Ex DDG (Hort.), ICAR. Chairman
2. | o1 vug. foigr, g vz, qrrer fwm, dieg, e e
Dr. A.S. Bindra, Former Head, Deptt. of Hort., PAU, Ludhiana Member
3. |l B 9, ATHS!, TIGSUT SPT, SMSTARAME, T3 faealt e
Dr. K.C. Bansal, OSD, NAEP Unit, IARI, New Delhi Member
4. | o8 san v, fodt, v, gt e ik it e R favm, smguemRand, e
73 f¢eell Dr. Brahma S. Dwivedi, Head, Soil Science and Agricultural Chemistry. Member

IARI, New Delhi

5. | = ammen affe, qd Fgere, SMEHiveR-geivamgerR, e &k Fewes, stfva oy TJE=T
Uee AU, ST® Dr. Abraham Verghese, Ex-Director, ICAR-NBAIR, Bengaluru Member
and Director, GPS Institute of Agricultural Management, Bengaluru

6. | Bl 3 WEER, WIhR IR W@, PN R 9 i)
faam 9 Py fdeafdener, F1f$ar, vd. Dr. Anjan Bhatttacharya, Prof. and Head, Member
Dept. of Agril. Chemicals, BCKV, Nadia, WB

7. | Sf. .. TRV, TG, B SR db-Th! fAHRT, WIHTII—HT.81.313, 4., o A
Dr. C.K. Narayana, Head, Division of Postharvest Technology, ICAR-IIHR, Member
Bengaluru

8. | WErI WD (JFEFI-), W3y, 8 oot I AT
Assistant Director General (Hort.-I), ICAR, New Delhi Ex-Officio

Member

9. | 4. SR Plet, URe: aTE, ATDT: IRMC, e gor S

Mr. Dnyaneshwar Kaule, At Post: Wadhane, Tal. Baramati, Dist. Pune Member
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10.| &ft. FMLER UG Gerdl, DIYY, URT: YT TR, TPl Hadl, et gor TR
Mr. Dnyaneshwar Pandurang Dalvi, Kothurne, Post: Pavana Nagar, Tal. Maval, Member
Dist. Pune
11|37 9. FEd, e, Ahergd-<1.37.31,d, qul UeT e
Dr. S.D. Sawant, Director, ICAR-NRCG, Pune Ex-Officio
Member
12.| 31, 35 9. |1, T4 IS, HHarII—I1.31.37P, 0 e |Afed
Dr. Indu S. Sawant, Pr. Scientist, ICAR-NRCG, Pune Member
Secretary

IG DI A HATEDR AT (SIRTHY) bl 197
§G% U= &t S & Ul Tsel, Id SUHRIGS (IFTEmT),
HIHY, I STEIEAT H 5-6 M 2017 DI RN D
g offl ST, IgEd T B BN Ay & Tt Ie
335 o SUFRT &1, BT, B, =i, S et SR R &, B
BISIR HIPHITA- 3735 &b T} ISMTehi 1 d3 5 RT
feram

STRTHT DT FINTIHE SRR i, TRANTLITET Gfaem aiik
faecivuneHe UMY @Y Y| S5 Dl 23T ST & af
qared, Frqere @ GRT 37edel 3R AGwl & ¥ ¥ g8l
freers meied 7 fusell SIRUH & RwiRe w &t
PRATs R RAIC AT 2016-17 DT TG IUATRRAT TR
Eal

see 4 gl Q@R 6 Aipegu-siarIes
fral 3R SR ScUTeT dTel ISl & I | A&
el 3R &3 IR B R G 7, e agal § dg N
STIRee faeard fomm 21 gelifeh, HIparIu—II3i3rehs
o1 Ifid B 3 8 R, TUAT AT hihs IUTGD!
6T ueme & FIAR T3
Hrenfifeal & Ao w® @)

The 19" meeting of the Research Advisory
Committee (RAC) of the Centre was held on 5-6"
April 2017 under the Chairmanship of Padma Shree
Dr. K.L. Chadha, Ex DDG (Hort.), ICAR. Except
Dr. Abraham Verghese all the members were present
for the meeting. All the scientists of ICAR-NRCG,
except Dr. K. Banerjee, who was away on a foreign
assignment, attended the meeting.

The RAC was shown the experimental vineyard,
laboratory facilities and analytical equipments. The
meeting started with the welcome of the Chairman
and members by Dr. S.D. Sawant, Director. This was
followed by the presentation of the action taken
report on the recommendations of the previous RAC
and major achievements of 2016-17 by the Director.

The Chairman observed that ICAR-NRCG is
working on crop and areas relevant to the farmers and
industry of the grape growing states, who in turn have
shown tremendous faith in the Centre. However,
ICAR-NRCG needs to move ahead of routine work
and shift the research focus to generate technologies

which match up to the

e __ growers' expectations. He

also advised that the

SR gg off dae & 5 Py

activities should expand
according to the facilities and
resources available to the
Centre. The first priority
¢ should be research on table
_ grapes followed by raisins,
juice and wine in that order.
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TpAII-I3Ahg IR § R 9 & SRH R
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THUETS! o foTq AT STHT =1feu|

"I R R BRI IR R ST =yl
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1 urerT Y & It 3iR Sl o fory sriwfifer
IR &t ST =R

WIHFTI-AFAThs: P TR R SR BT Wt A
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A SN DI deX H STAPR 18 T3 fehio] Ih]
TOTERTT 3R PRGRUA o ol TRTE T3 | AT 7 FehisT
1 IcUTRT 3R e T G dTet ST T o AR
SIS & g9 YA IR <TG SR fAUvH @ o &l
iSEARYEAL

TRT Fagmicd [Geeivur & fory I=1a gfaenaii &
SN hIcIeID AT &b AT ST fALeryor
& foru fopam ST =nfev) FAfafed e wR faemr /
XgIT T STT el &:

i. S fopvHl & thefifolds MhIge

ii. mfeanfe
i, FAIYT IR AT AT R & forw Himfern
Hehdh IRHTIE R & foTw |

43P, TR |Afd GRT U=IEIG IR b A1 TeH 3 |

WA IFHYT |faf & dob

R JTgReT [T (.31, AfHfT) & 22 o

of. 9.8). grad, Feers Y regerar d 24-25 A, 1 3R

The following were the recommendation of the RAC:

1.

ICAR-NRCG may prepare a strategic plan for
growing grapes in India all the year round.
Strategic plan should specify suitable regions,
varieties, pruning practices and other area
specific package of practices (POP).

Whenever a new variety is introduced or
released, variety specific POP should be
developed and field demonstrations of POP
should be conducted at different locations.
Varieties which are adopted on a large area
should be selected for FLD.

Programme on 'Certified nursery' should be
prepared. Strategies for production and supply
of quality material of mother plants of scion and
rootstock varieties to certified nurseries should
be prepared.

ICAR-NRCG may like to organize a brain
storming session to discuss the current problems
and priorities in commercial viticulture at
national level.

The cookies made by incorporating fine wine
lees in the batter were appreciated for their
quality and crunchiness. The Committee
recommended taking up large scale production
and marketing of the products with an
appropriate name to indicate its origin & quality.

Advanced facilities for mass spectrometric
analysis should be utilized for research analysis
other than pesticide residues. Following areas
can be considered / explored:

1. Phenolic profiles of new varieties
ii. Proteomics

iii. Define geographic indicators for processed
products or fresh grapes.

The meeting ended with a vote of thanks by the
Member Secretary.

INSTITUTE RESEARCH COMMITTEE
MEETING

The 22" Institute Research Committee (IRC)
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TLTRIFD BRI &1 AT, et aF & SR 3FR &
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wafe RgfRor, sdiamr R sfidem
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meeting was held during 24-25" March, 1* and 24"
April, 4" and 9" June 2017 under the Chairmanship of
Dr. S.D. Sawant, Director. Progress reports of the
ongoing research projects were presented by all the
principal investigators.

The mid-term IRC meeting for the year 2017-18
was held on 18" September 2017 Technical
Programme for the coming fruiting season was
discussed for all the projects. Dr. D. S. Yadav,
Member Secretary, coordinated these meetings.

INSTITUTE MANAGEMENT COMMITTEE
(IMC) MEETING

The 38" meeting of IMC was held on 20"
February 2018 under the chairmanship of Dr S.D.
Sawant, Director. During the meeting, the committee
was apprised about the work items completed during
XIIth plan, remodeling of administrative office,
reestablishment of vineyards during last year, new
varieties released by the institute, installation of
rooftop solar system at the institute and proposed new
development work during 2017-20.

PRIORITY SETTING, MONITORING AND
EVALUATION (PME) COMMITTEE
MEETING

The meeting of priority setting, monitoring and
evaluation (PME) committee was held on 29"
December 2017 and 16" March 2018. During the
meeting on 29th December, guidelines on
expenditure under different heads of contract trials,
price fixation of grape catalogue part Il was
discussed. In second meeting on 16" March, RPP1 of
four new projects were presented by the PI and
detailed discussion was held the technical details of
the project and modifications were suggested.

OTHER MEETINGS/WORKSHOPS

Institute Variety Release Committee (IVRC)
meeting

The meeting of the Institute Variety Release
Committee was held on 11" October 2017 under the
chairmanship of Dr. S.D. Sawant, Director. The

following members of the committee were present.

1. Dr. W.S. Dhillon, Assistant Director General
(Hort.I),ICAR
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2. Sf.ddl RS, SFgHYM Feems, i, g
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4. 3. 35 9. FEd, d9Fe (ST I AEH), d5
e

sf. Sft. v oRemear, qd- wue defre
(SFTET), AIBRIIT —RI3ieTIhs o fIey T & vy
o IURRIT &1 . 0. T AR, T defe 3 Afsar
3R B3R c@rge vt & forv g A1t & forw §f vt &
3fiehs TR Ty 3R TR TR R § el &l SRt
P PT YA 97| Sfud faR-famsf & 9 |fafy 3
HRA TR R 'HioN) AfSh1’ BT I & 3597 &b oy 3R
"ot faparfirer’ at fperfirer o foru ST vy <t RaweTRer
6 affa 3 sf 4§ dAEd B HeN Jfsdr &
faprepal & dR W 98 M dxa H RwrRker 6
Fifh o feaure! & §ior 59 fem & o & forw wreht
g O% PSR 2 g1 Swai I8 ot geima e b faf=
HEIWT ST STehg STHT ot H AR &, & AT Usfieor
el J afie foby STH aTfev| Sow, IS AfRka gRI
IS, TRITE b AT R 83 |

N

Dr. B.V. Garad, Director of Research, MPKYV,
Rahuri

3. Dr.R.G. Somkuwar, Pr. Scientist (Horticulture)

4. Dr. Indu S. Sawant, Pr. Scientist (Pl. Path.),
Member Secretary

Dr. G.S. Karibasappa, Ex-Pr. Scientist (Hort.),
ICAR-NRCG was also present as special invitee. All
the scientists of the institute also participated in the
meeting. Dr. R.G. Somkuwar, presented two years
two location data for the varieties Medika and KR
White and proposed to release these varieties at the
institute level. After due deliberations the Committee
recommended the institute level release of the variety
Medika as 'Manjari Medika' for juice purpose and KR
White as 'Manjari Kishmish' for raisin purpose. The
committee recommended to include the name of
Dr. S.D. Sawant as one of the developer of 'Manjari
Medika' as he has been largely responsible for the
development of this variety as juice variety among
stakeholders. They also suggested that the names of
all collaborators who have generated data for the
evaluation of the variety should be included in the
registration proforma. The meeting ended with a vote
ofthanks by the Member Secretary.
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AICRP Workshop on Grape Breeding Programme

An AICRP workshop on Grape Breeding
Programme was organized at the Centre on 10"
October, 2017 to finalize the methodology of scion
and rootstock breeding in grapes under AICRP mode.
The programme was chaired by Dr. M. R. Dinesh
(Director, ICAR-IIHR, Bengaluru) and Co-chaired by
Dr. W. S. Dhillon (ADG, Hort.). Representatives from
AICRP-Grape centres i.e. ICAR-ITHR, Bengaluru;
IARI, New Delhi; ARI, Pune; MPKYV, Rahuri and
scientists from ICAR-NRCG participated in the
workshop and discussion. Three grape breeding
programmes were discussed to finalize the
methodology. These programmes were: 1) Induction
of seedlessness in the Red Globe, 2) Creating
variability in Dogridge roostock and 3) Development
of grape varieties for downy and powdery mildew
resistance. Before initiating the discussion on
programmes, special invitees; Dr. B. N. S. Murthy and
Dr. G. S. Karibasappa shared their experience in grape
breeding and Dr. J. Satisha made a presentation on
Current status of rootstock and its improvement
through creating variability. A strategy for breeding
pro-grammes was prepared after the presentation and
discussio
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CONSULTANCY, PATENTS AND
COMMERCIALISATION OF TECHNOLOGY

39 o fafiy=T Aee1afi o fofu SR Wit b faf¥~T vaegal
R 12 WM Brf v 10 57 foaRur fR=ferfad 21

O,

Twelve consultancy programmes on different
aspects of grape cultivation were undertaken for
various organizations as detailed below.

S. Title of the Sponsored by From To Consultants Project
No.consultancy project Cost (Rs.)
1. | Technical advice on | Divya 15/04/2017 [ 15/04/2017 | Dr. S.D. Ramteke 11500.00
viticultural Bioscience
practices for current
scenario
2. | Participating in the |Rallis India 01/06/2017(01/06/2017 | Dr. S.D. Sawant 17250.00
Rallis Scientific Limited
Advisory Meet at
Lonavala
3. | Togive a Agilent 06/06/2017 [ 06/06/2017 | Dr. K. Banerjee 12650.00
presentation in a Technologies
seminar organized |India Pvt. Ltd.
by Agilent
Technologies as a
consultancy
programme
4. | Expert guidance on |Bayer 15/07/2017(30/08/2017 | Dr. S.D. Sawant 556960.00
viticultural aspects |CropScience Dr. R.G. Somkuwar
for mobile Limited Dr. A K. Upadhyay
application Dr. S.D. Ramteke
Dr. Sujoy Saha
Dr. D.S. Yadav
5. | Guiding grape Mahatma Phule | 21/07/2017|21/07/2017 | Dr. S.D. Sawant 50740.00
growers in the Krishi Vikas Dr. R.G. Somkuwar
grape Charchasatra |Kendra Dr. A K. Upadhyay
at Indapur, dist. Dr. S.D. Ramteke
Pune
6. | Expert guidance to |Bayer 08/08/2017(31/10/2017 | Dr. S.D. Sawant 69620.00
grape growers for | CropScience Dr. R.G. Somkuwar
increasing Limited Dr. A.K. Upadhyay
productivity and Dr. S.D. Ramteke
quality of grapes Dr. Sujoy Saha
Dr. D.S. Yadav
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organized at Nasik
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S. Title of the Sponsored by From To Consultants Project
No.| consultancy project Cost (Rs.)
7. |Guidance to (i) Isha Agro India | 09/08/2017 [09/08/2017 | Dr. S.D. Sawant 23010.00
consultants working Dr. R.G. Somkuwar
on grapes from Dr. A.K. Upadhyay
Vijapur and Athan, Dr. D.S. Yadav
Karnataka and (ii)
sales team working
in the grape growing
region of Maharashtra
and Karnataka in the
training programme
organized at [CAR-
NRCG, Pune
8. |Guiding grape Rallis India 17/08/2017|17/08/2017 | Dr. A.K. Upadhyay 12980.00
growers on nutrient Limited
and water management
in the crop seminar
organized at Baramati
9. |Training to raisin District 22/08/2017|22/08/2017 | Dr. S.D. Sawant 48380.00
making group of Industries Centre Dr. A.K. Upadhyay
grape producers on Osmanabad Dr. A.K. Sharma
(1) nutritional
management and
(i1) residue free
grapes and raisin
production at
Osmanabad
10. [Participation in the Coromandel 13/09/2017|13/09/2017 | Dr. R.G. Somkuwar 25960.00
farmers’ training International Ltd. Dr. A.K. Upadhyay
programme as guest
speakers organized
at Dindori, district
Nasik
11. |Rationalizing input Indian Society of |01/12/2017 [31/03/2020 | Dr. S.D. Sawant 1680320.00
use to increase quality | Agribusiness Dr. R.G. Somkuwar
grape production Professionals Dr. A K. Upadhyay
Dr. S.D. Ramteke
Dr A K. Sharma
Dr. Sujoy Saha
Dr. D.S. Yadav
12. | Participation in a Bekaert 28/02/2018 [28/02/2018 | Dr. R.G. Somkuwar 12980.00
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9 a9 orga 3IR TR Bl Bl 60105 B
TS| I8 A9 A AERTY, e, THeHTg, ST Ted,
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AT Bl ASiT TS| Falferes A Jetgd SRS (46,233),
degeaTd 1103TR (8851) & fory eft| wumeaies et o
TioRY BfSHT, I T 0T, HioR fharfier, wioRY w1,
10T T & |

P

SALE OF PLANTING MATERIAL

A total of 60105 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, Tamil Nadu, Uttar Pradesh, Madhya
Pradesh, Gujarat, Haryana, Rajasthan, Bihar, Delhi,
etc. The maximum demand was for rootstock
Dogridge (46,233) followed by 110 R (8851).
Among commercial varieties Thompson Seedless,
Fantasy Seedless, Red Globe, Crimson Seedless,
Manjari Medika, Tas a Ganesh, Manjari Kishmish,
Manjari Naveen, Manik Chaman were the main.

»
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APPROVED ON-GOING INSTITUTE PROGRAMMES

II.

I11.

10.

11.

arl thd, ared, fherfier, S iR goigd et &
3R 31T FATe| & Ueier — foehia avor
SGE Bl ARATD, 3R TAgfamur

IR

AR 3R (ST spp.) & fol S g 7 Fai o
g1 (Uit -UhaTRY fo aifa)

3R BT I IB GUR
3R T H 3pifae o-ra ufifshanefie giafohrer
HRDI BT DIRATHD THTUTHRUT iR T feh ST

et SR 7 e fiegy uferTeradr & forg Arhx
HERIT T db1eh o faehT o T Tt

3R H ST 3R TrHedt fiergy I wferigemar &
foTU 3MTfUgeh ISt bl Qehlepel enfel

forRet 728 3fR 9t #f0T b forq st

HIfcrep TR IRARTeb PRI GRT IR H ST 3R o
A=A Icq—1 =T

G SFRI &1 TS IR

R § TUERT, SURHAT qeH IR
wiffca & forg Scure d@ial @t
T 3R e

ARG & QU &5 | el Al $I ghg, U, B
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gReitg aRfRIRET & Sust iR oraar arge & forg

aTg fopel hT HIFTehIchvuT
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CONSERVATION, CHARACTERIZATION
AND UTILIZATION OF GRAPE.

Management of grape genetic resources of table,
wine, raisin, juice and rootstock varieties - Phase
II

Characterization, regeneration and docu-
mentation of grape germplasm

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

GENETICIMPROVEMENT OF GRAPE

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

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

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

Breeding for naturally loose bunches and bold
berries in grapes

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

Genetic improvement of coloured grapes.

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

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

Standardization of wine varieties for yield and
quality wine under Indian condition
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13.

14.

16.

17.

18.

19

20.

21.

22.

23.

24.
25.

. Standardization of cultural practices to increase

quality yield of wine grapes

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

Standardization of protocol for micro-
propagation of grape (Vitis vinifera L.)
rootstocks

. Standardizing irrigation schedule for Fantasy

Seedless vines raised on 110R rootstock

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

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

Effect of plastic cover on grapevine growth and
productivity

Physiological disorders and their management
practices in grapes

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

DEVELOPMENT AND REFINEMENT OF
INTEGRATED PROTECTION
TECHNOLOGIES IN GRAPE

Development of a bio-intensive disease
management schedule for production of disease
free and residue compliant grapes (AMAAS
funded)

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

Studies on bacterial leaf spot and its
management in grapes

Management of stem borer in grapes

Out reach programme on management of
sucking pests (ICAR ORP funded)
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217.

28.

VI.

29.

VII.
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DEVELOPMENT OF PRE-AND POST-
HARVEST TECHNOLOGIES FOR
PROCESSING OF GRAPESAND VALUE
ADDITION

Winery by-products utilization for value
addition in food products

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

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

FOOD SAFETY IN GRAPES AND ITS
PROCESSED PRODUCTS

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

VILIMPROVING KNOWLEDGE AND

SKILL OF STAKEHOLDERS FOR
INCREASING AREA, PRODUCTION
AND QUALITY OF GRAPES AND
SUSTAININGITS PRODUCTIVITY
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ﬁsrr%mﬁ &l AgActor, Ao, orlener, Al
sufd # wganfdarn
PARTICIPATION OF SCIENTISTS IN

CONFERENCES, MEETINGS, WORKSHOPS,
SEMINARS, SYMPOSIA ETC.

G\
IR AR / AT / A=
INTERNATIONAL SEMINARS / SYMPOSIA / CONFERENCES
snfiet @1 A AR/ 3rafer/Period ST T TAT
Name of the el a1 ofifaw Organizer and place
Scientists Title of Seminars/
Symposia/Conferences
Dr. S.D. Sawant International Seminar 14-16" VNMKYV, Parbhani; MPKYV,
"Global Climate Change: December 2017 | Rahuri; Dr. PDKV, Akola;
Implications for griculturg Dr. BSKKYV, Dapoli; and
and Water Sectors' Water and Land Management
Institute (WLMI), Aurangabad
at WLMI, Aurangabad
Dr. A.K. Sharma, International Symposium |  5-8" Jointly organized by ICAR,
Dr. D.S. Yadayv, on Horticulture: Priorities| September 2017 | New Delhi; ICAR-IIHR,
Dr. Roshni R. Samarth, | and Emerging Trends Bengaluru; Society for
Ms. Sharmistha Naik Promotion of Horticulture,
ICAR-IIHR, Bengaluru and
International Society for
Horticultural Science,
Belgium at Bengaluru
Dr. D.S. Yadav Third International 8-11" RKM Foundation, SBSM,
Conference on November 2017 | ICAR and Viswa-Bharati

Bioresource and Stress
Management

University at Jaipur, Rajasthan
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T AR/ SN/ IR

NATIONAL SEMINARS / SYMPOSIA / CONFERENCES

el @1 A AfRIN RN/ 3rafei/Period ISP TG AT
Name of the TRl a1 ofifaw Organizer and place
scientists Title of Seminars/
Symposia/Conferences
Dr. S.D. Sawant Director's Conference 7-8" ICAR, New Delhi
March 2018
Dr. Indu S. Sawant Special symposium on 5-7" B.A. College of Agriculture,
‘Microbial Antagonists and | October 2017 Anand, Gujarat
their Role in Biological
Control of Plant Diseases’
West Zone Meet of
IPS - 2017
Dr. K. Banerjee 5" Annual Conference of 28" February - India Section of AOAC

the India Section of AOAC
International

1" March 2018

International at New Delhi

Dr. S.D. Ramteke

Seminar

15-18"
December 2017

IJT, New Delhi

Dr. A.K. Sharma,
Dr. D.S. Yadav

Emerging trends in
high-tech horticulture
under changing climate

6-7" March 2018

ICAR-Central Institute of
Temperate Horticulture,
Regional Station, Mukteshwar

Dr. Sujoy Saha

National Symposium on
Challenges and Perspective

23-24"November|
2017

Indian Phytopathological
Society (East Zone) and

in Plant Health Managemetn Bidhan Chandra Krishi
under Climate Change Viswavidyalaya
Scenario
FRISTAT/ASS
WORKSHOPS / MEETINGS
eI BT A FRILTE/I3% H1 ofiid 3rafer/Period IS CRCRDIC]
Name of the Title of workshop / meeting Organizer and place
scientists
Dr. S.D. Sawant Foundation Day programme 13" April 2017 At ICAR-NIASM,
and meeting Baramati.
Dr. S.D. Sawant Interactive meeting with 20" April 2017 At ICAR-NIAP, New
ICAR Review Committee Delhi
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development of grape
cultivation in Bankura

ATt BT A FRILTC/I3E 1 ofiid 3rafer/Period IS CRCRDIC]
Name of the Title of workshop/meeting Organizer and place
scientists

Dr. S.D. Sawant Programme 'Fresh Produce 27" April 2017 Asia Fruit and The SCS
India' Group at Mumbai
Participated to get additional
information on getting access
to the best grape varieties
available global

Dr. S.D. Sawant Meeting to discuss plan for 26" May 2017 Principal Secretary and

Horticulture
Commissioner, West
Bengal

Dr. S.D. Sawant

45" Joint Agricultural
Research and Development
Meeting (Joint Agresco-2017)

29-31% May 2017

VNMKYV, Parbhani

Federation of Grape Crop

Dr. S.D. Sawant, ICAR-DAC Interface Meeting | 2™ June 2017 Central Building, Pune

Dr. AK. Upadhyay,| with Department of Agriculture,)

Dr. Sujoy Saha, Govt. of Maharashtra

Dr. D.S. Yadav

Dr. S.D. Sawant Programme f3RI goic <fifa 7" June 2017 Hgetiad uffe ot Tg,
ameaTfce ol AR, FRE

Dr. S.D. Sawant 20" Foundation Day 16" June 2017 ICAR-DOGR,
Celebration Rajgurunagar, Dist. Pune

Dr. S.D. Sawant Meeting to discuss about the 7" July 2017 Commissioner of
guidelines and implementation Horticulture, Govt. of
of Weather Based Disease Karnataka, Bengaluru
Forecasting Units programme
in Karnataka

Dr. S.D. Sawant Meeting for discussion on 12" July 2017 At Mantralaya, Mumbai
import of grape plant varieties
convened under the
Chairmanship of Hon'ble
Minister (Agriculture),
Govt. of Maharashtra

Dr. S.D. Sawant ICAR Foundation Day, 16" July 2017 At New Delhi
Award Ceremony 2017 and
Directors Conference

Dr. S.D. Sawant '[deal Farmer Award' 5" August 2017 Ideal Foundation at
ceremony Nashik

Dr. S.D. Sawant Meeting of All India 16" August 2017 At Bengaluru
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Name of the Title of workshop/meeting Organizer and place
scientists
Dr. S.D. Sawant Meeting to duscuss and plan 2" September 2017 | Convened by ICAR-
Sports of Western Region CIFE,the organization
at Baramati. of ICAR Mumbai at
ICAR-NIASM, Baramati
Dr. S.D. Sawant Meeting of SFC-EFC to 13-14" At ICAR Krishi
and Dr. Anuradha present the institute's September 2017 Bhavan, New Delhi

Upadhyay EFC 2017-202

Dr. S.D. Sawant To participate as a Panelist in 1-2" February 2018 | At New Delhi
Second Jury Convention of
Mahindra Samriddhi India
Agri Awards (MSIAA) 2018

Dr. S.D. Sawant, 5" Group discussion of 15-18"February At ICAR-National

Dr. A K. Sharma,

Dr. Sujoy Saha,

Dr. D.S. Yadayv,

Ms. Sharmistha Naik

ICAR-AIl India Co-ordinated
Research Project on Fruits

2018

Research Centre for
Banana, Trichy,

Dr. S.D. Sawant To attend award ceremony 6" March 2018 at New Delhi.
of "Mahindra Agri Awards"

Dr. S.D. Sawant To give a presentation with 27" March 2018 Central Insecticide Board
respect to innovation and & Registration
bioremediation of pesticide Committee (CIB&RC),
residues in grapes. New Delhi

Dr. Indu S. Sawant QRT meeting of AMAAS 29" January 2018 Department of
Project Microbiology, TNAU,

Coimbatore

Dr. Anuradha AICRP-Fruits Workshop 10" October 2017 At ICAR-NRCG, Pune

Upadhyay, Dr. A.K. | on Grape Breeding

Upadhyay, Dr. Roshni

Samarth, Ms.

Sharmistha Naik,

Dr. D.N. Gawande

Dr. Anuradha Discussion Meeting 10" May 2017 Convened by DDG (HS),

Upadhyay on EFC 2017-20 KAB II at New Delhi

Dr. AK. Upadhyay |ICAR-DAC Interface 2" June 2017 Department of

Meeting on 'Enhancing

the Preparedness for
Agricultural Contingencies
during Kharif 2017'

Agriculture, Govt. of
Maharashtra at Pune
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iRl &1 AH
Name of the
scientists

PRI/ d5b &1 ofidm

Title of workshop / meeting

3rafd Period

ISP TG A=

Organizer and place

Dr. A.K. Upadhyay

Emerging applications of
space technology in
agriculture and allied sectors

28-29" June 2017

at Space Application
Centre, Ahmedabad

Advisory Committee

Dr. A.K. Upadhyay Vigilance Officers Meet 8" July 2017 ICAR-CIFE, Mumbai

Dr. A.K. Upadhyay | State-wise Coordination 3" April 2017 College of Agriculture,
Committees Meeting for Pune
doubling farmer's income by
March 2022

Dr. K. Banerjee 6" Latin American Pesticide 14-17" May 2017 | Costa Rica
Residue Workshop
(LAPRW 2017)

Dr. K. Banerjee 131" AOAC International 24-28"September | The AOAC International
Annual Meeting and 2017 at Atlanta, Georgia, USA
Exposition'.

Dr. K. Banerjee National Conclave on 5" February 2018 Food Safety and Standards
scientific cooperation on Authority of India at New
food safety and applied Delhi
nutrition

Dr. S.D. Ramteke Meeting of Agricultural 13" June 2017 Mumbai Doordarshan at
Advisory Committee Mahatma Phule Krishi

Vidyapeeth, Rahuri

Dr. S.D. Ramteke Meeting of Agricultural 8" September 2017 | Doordarshan Kendra,

Kothrud, Pune

Dr. S.D. Ramteke

Meeting on purchase of
equipment for vineyard
management by the
growers group in Nasik
district

12" September 2017

State Agriculture
Department, Nasik

Dr. S.D. Ramteke

Agricultural Advisory
Committee Meeting

15" September 2017

Doordarshan Kendra,
Worli, Mumbai.

Dr. S.D. Ramteke

Agricultural Advisory
Committee Meeting

25" September 2017

Aakashwani, Pune at
Hinjewadi, Pune

13" March 2018 Mumbai Doordarshan at
Sugar Commissionerate,

Shivaji Nagar, Pune

Dr. S.D. Ramteke Agricultural Advisory

Committee Meeting
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Name of the Title of workshop/meeting Organizer and place
scientists
Dr. A.K. Sharma Second meeting of Alcoholic 21" July 2017 At Bureau of Indian
Drinks Subcommittee Standards, New Delhi.
(FAD 14:1)
Dr. A.K. Sharma Meeting on "Processing 16" June 2017 At Krishi Bhawan, New
characteristics of agricultural Delhi
produce and animal and
fisheries breeds"
Dr. A.K. Sharma Meeting with Chairman, 26" January 2018 At M/S Sahyadri Farm at
APEDA to update on erection Nasik
of fumigation chamber for
SO, CO, treatment of grapes
for export to New Zealand
and Australia
Dr. D.S. Yadav Brainstorming on Thrips 22" September 2017| ICAR-DOGR at
Challenges and Management NASC, New Delhi
Options
Dr. D.S. Yadav Meeting on agriculture 12" March 2018 Additional Principal
insurance scheme Secretary Office, Mumbai
Dr. D.S. Yadav State level stakeholder's 14" March 2018 College of Agriculture,
meeting on agromet advisory Pune
services of Maharashtra
Dr. Roshni R. Joint DUS Workshop June 6-7, 2017 Protection of Plant
Samarth under Indo-German Bilateral Varieties and Farmers'
Co-operation in Seed Sector Right Authority, New
Delhi at Mashobra
(Shimla), Himachal
Pradesh.
Dr. Roshni R. Joint Workshop on 'Experience | November 21-22, | NASC Complex, New
Samarth Sharing in Plant Variety 2017 Delhi
Protection under Indo-German
Bilateral Co-operation
on Seed Sector'
Dr. Roshni R. International workshop on February 22-23, Jointly by PPV & FR
Samarth 'India-EU collaboration in 2018 Authority, EUIPO, Federal
seed sector development and Republic of Germany,

Plant Variety Protection'

CPVO, UPOV and The
Netherlands at New Delhi
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Agricultural Knowledge
Management in India

st BT AT PrIeTTe/dcd &1 ofida 3afer/Period JRATST Ta ¥=A
Name of the Title of workshop/meeting Organizer and place
scientists
Mrs. Kavita National workshop on 27-28" September | ICAR - Directorate of
Y. Mundankar Developing a Roadmap for 2017 Knowledge Management

in Agriculture, New Delhi

Ms. Sharmistha Naik

Workshop on "National
Conclave on Scientific
Co-operation on Food

safety and applied Nutrition".
Presented progress report
(2016-2017) on "Nutritional
quality and safety evaluation
of common processed
products of grape" on

5" February, 2018 in

New Delhi

4-7" Feburary 2018

FSSAI, New Delhi

Ms. Sharmistha Naik

Farm Innovators Meet

7-8" October 2017

KVK, Baramati

Dr. D.N. Gawande

Workshop on National
Apprenticeship Scheme

20" July 2017

MSDE, DFID and
FICCI at Pune

All Scientists

Brain storming program
on " Good Agricultural
Practices to produce
Zero-Pesticide Residue
Grapes"

10" October, 2017

ICAR-NRCG, Pune
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fafore D DISTINGUISH VISITORS
< Ba e R SR e S ' Dr. Trilochan Mohapatra,‘ Secretary, DARE and

i ) Director General, ICAR visited ICAR-National
HIP3IH T 8 fqHR 2017 I WIHAIT-MHR 3R Research Centre for Grapes, Pune on 8th December
SFTHT 5, g&f &1 QRT fHATI 31T GR & SR I8 2017. During his visit he inaugurated 70kW Roof Top
70 fb.a1e B AR Y91 T 3R T YRt HAWemer  Solar Panel System, and National Referral

T S e sHRd BT Sgie fhar| Laboratory-cum-Biotechnology building.

E The DG jointly
& addressed the Director and
staff of ICAR Institutes in
and around Pune viz.
ICAR- National Research
Centre for Grapes, ICAR-
National Institute of
® Abiotic Stress

" Management, ICAR-
* Directorate of Onion and

.
Br Garlic Research, ICAR-
%+ Directorate of Floricultural

9T ALY -q5u fg=ird &
fQermera, H1P - @fﬁrl p
PlicaiNCE I B EDI] 4

FEYE, AP ATI- 3M% Inauguration of National Referral Research, ICAR-ATARI,

W“W’Q’]—H ¥ Laboratory-cum-Biotechnology building Regional Stations of IARI

8l R, WIHII—pdlh, SR, HI3I—blch, and IVRI, ICAR-KVK, Baramati, ICAR-KVK,
g : - Narayangaon.

TRIIURTIE 2l HIh T A Hafere fea.

Inauguration of 70kW Roof Top Solar Panel System
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3TETE, HERTY I G141 IFIRAGR TY, &, eI,
AR 3R AT &= & asftar arezer oft 39 ok W
SURRIT 9|

3T IRUIGRIS {TNUT H Helf-eard - &eh fha b
A ATHITIT FEI TR PV Hged hl FEAT3M W
SRR BT TR g 8, <lfch I B DI gIH G
Bl PHI gl FEH SR Q@R PEl b IgEEE AR
ARl & TSt 3R TwrE 1 AR d ©u 4 fhami
dep UgeH AUl 3R Sl ST wU A 31f¥er g
TRV, Bl 3R IUTGD] D HTSHI Dl AT e Tgem
3iik et BN forarell & faft= ygqall & R # frfé
PR H Tep THRT fHepT 19T T11RY | Tieh HReeIT T Ueh
Qe BT T1fRY FRY M3 & SireT ST AfRY | I8 Wi
gerfded A TR BT 1Ry 1R 3 foraml & forg Syt
STHBRT BT AU | WIHTIT AT 37e AL & fofg
I Gl 3 FAfSHd & IR STHYM 3MSCYE H I
ICHEAT UTH PR o foTq 57 GfALTall bl 3T SN FIa1
& AT AT BT AT ARl Mg B M T R
o S & fog ardste Ml arfieRt § S dr o
SAALTH g IfHRAFT T 3T DI QAT A b foT 7 el
ICUTG H e aG dfed Hed el fepfad o ol a8d
JMMATHAT g1 ITUTeH, IeUTGehal IR O § GIR &
foTu fiiect & Famee QIR STt U§eM WR &9 higd et
T STmaegedr 21 Iair garn f dt Wiperd dal H
TENfifea et TR SR R & for o Syt
SqETT ¥ ST SuR dhg gM 1fRu

3iiuaTRes g=dTg ITd Sl &, dl. TG, e,
TP -3 &b GRT &1 7|

% SRR & 8 THUHS TR 7 14 37fd 2017
DI g DT FHT fhT|

President, Chairman, Grape Growers' Federation
of India and regional presidents of MRDBS, Sangli,
Pune, Solapur and Nasik regions were also present on
the occasion.

In his inspirational speech the DG expressed that
though ICAR Institutes are doing phenomenal work
on problems of national agricultural importance,
there is a lack of sufficient visibility of their work. He
stressed that the outcome and impact of research and
technologies should reach to individual farmers and
should also be documented properly. The KVKs and
the growers' association should play a major role in
reaching out to the farmers and educating them
regarding different aspects of Good Agricultural
Practices. There should be a portal of each Institute
which should be linked to gov.in. This portal should
be on interactive mode and contain information
useful for the farmers. The ICAR Institutes are now
equipped with advanced facilities for research which
should be shared with other research organizations
to achieve higher excellence in research output.
There is also a need to enter into Public Private
Partnership for furthering the research and for
upscaling and commercializing the technologies and
taking them to the end users. To double the farmers'
income it is very essential not only to add a value to a
product but also to develop value chain. It is also
essential to focus on soil health and water
management for improving production, productivity
and quality. He informed that all ICAR Centers
should have a Science Communication Centre for
effective dissemination of technologies and other
farmer useful information.

Dr. K. V. Prasad, Director, [ICAR-DFR proposed
formal vote of thanks.

<  Eight SME representatives from Afghanistan
visited the Centre on 14" April 2017.
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fRam| 319 SR & SRM Sre |ft aaTRal & =af
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R SR a1 qem SFfHe™ 6 93 qarfcri & T &
germa el
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1. .41 fagaHTed, Perafd, THdlhd g8 T 24
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Dr. A.K. Singh, DDG (HS) visited this Centre
on 16" September 2017 and 17" January 2018.
During his visit, he interacted with all the staff
members. He stressed upon the development
of technologies to reduce input cost and use of
new approaches for research activities.

Dr. Mangala Rai, Ex-DG, ICAR visited this
Centre on 29" September 2017. During his visit
he interacted with the scientists of the Centre
and expressed his view for development of
agriculture in India.

/M |

Dr. K.P. Vishwanathan, Vice Chacellor,
MPKV Rahuri visited the Centre on 24"
February 2018. He visited experimental
vineyards and laboratories. He also
inaugurated sale counter for the sale of Juice,
fresh grape and processed products like raisin
and cookies.



M HIH3IIT-1.37.37.. anfiep wfragT 2017-2018

ATl b1 SRT

g & SR BRI 357 fhaml S fafyer o3t S any
T (139), AT TR (128), Pfed (73), 3R AERIF
(17) | M &, 7 P 1 KT | =T i, ofR
et § van gnarett It o ufthand iR feRia
Hrenfiferat Bt SRt 39 fha™i o < TS|

FARMERS' VISITS

About 357 farmers from Andhra Pradesh (139),
Madhya Pradesh (128), Karnataka (73) and
Maharashtra (17) visited the Centre during the year.
The information on different varieties and cultural
practices followed in grape cultivation, and
technologies developed was given to them.

farem3dR

af & SRM TERTY (694), Fed (556), ToRIT
(199), afa g (33) iR fAfdpd (14) F &MU w9
1496 BT ¥ I f&7T SR P GRM H deg; BT QIRT BT
S Rt maverer gRumer, iR el sk St
S fohaTatl § ararTa e T

EDUCATION TOURS

About 1496 students of different colleges and
institutes from Maharashtra (694), Karnataka (556),
Gujarat (199), Tamil Nadu (33) and Sikkim (14)
visited the Centre while on their educational tour.
They were apprised about laboratory facilities,
vineyards and ongoing research activities.
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YT Ud U9e YG/RESEARCH MANAGEMENT PERSONNEL

il

ST, 9. \mEd, fFrogs
Dr. S.D. Sawant, Director

et wfaar ar. geiex, deTe (B § HgeR

Mrs. Kavita Y. Mundankar, Scientist
(Computer Applications in Agriculture)

3. AR5 g, denfe (Hie fasm)

Dr. D.S. Yadav, Scientist (Entomology)

1. et 1. wmef, denfe (uIgy uee)
Dr. Roshni R. Samarth, Scientist (Plant Breeding)

gl 3pETe IR ALY, A (Y TR fasm)

Dr. Ahammed Shabeer T.P., Scientist (Agricultural
g 9191, %, e+ (die fae=) (31.05.17

Dr. B.B. Fand, Scientist (Entomology) (till

3. .. Tais, dSD (ST o)
Dr. D.N. Gawande, Scientist (Plant Breeding)

. 3T 2., It (Hel faeTH)

Ms. Anupa T., Scientist (Fruit Science)

. aftfeT D, dene (wal fem)
Ms. Sharmistha Naik, Scientist (Fruit Science)

s F/SCIENTIFIC 10.
2. S g ¥ I, g dee (Wed T fe) )
Dr. Indu. S. Sawant, Principal Scientist (Plant
Pathology)
3. Sl 3 AR, T gD (IET) 11.
Dr. R.G. Somkuwar, Principal Scientist (Horticulture)
4. N ST IUTEAR, We dee (S Hienfidht) 12.
Dr. Anuradha Upadhyay, Principal Scientist
(Biotechnology) 13.
5. @I 3P, IR, HgH dee (a1 fae)
Dr. A K. Upadhyay, Principal Scientist (Soil Science) Chemistry)
6. ST DI Ii, Y dein (PN T+ &G571) 14.
Dr. K. Banerjee, Principal Scientist (Agricultural )
Chemistry)
v PN 31.05.2017
7. Sl 9.5 JUCh, UG dSID (UIgy BIiiht) )
Dr. S.D. Ramteke, Principal Scientist (Plant LS.
Physiology)
8. S 31 ¥, UuH IS (SFETT) 16.
Dr. A K. Sharma, Principal Scientist (Horticulture)
9. . IOl \el, g d=en (Urey I ) 17.
Dr. Sujoy Saha, Principal Scientist (Plant Pathology)
P
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dPtdh! T/TECHNICAL
22.

18. sff. 3. 9¥, aR® BN MR

Mr. U.N. Borse, Senior Technical Officer 23
19. it W& STYd, Tt JTferpRy

Mr. P.B. Jadhav, Technical Officer 4
20. . A1E1. @rs, aRS oD AgID

Mr. B.B. Khade, Senior Technical Assistant
21. g A |AreH, aivs qaih! Ferid

Ms. Shailaja V. Satam, Senior Technical Assistant
TLMRAfAe T /ADMINISTRATIVE
25. 9, . Pladgell, U HepRT 29.

Shri B.L. Kokkula, Administrative Officer

(w.e.f 30" December 2017) -
26. . F. orch, TEE HARIG AR

Mr. K. Ali, Assistant Administrative Officer 31
27. 2. g1 T, FEHD O Q@ o SiereRy
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Mr. S.S. Donde, Skilled Supporting Staff
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Mr. K.G. Raskar, Skilled Supporting Staff ’
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P
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LABORATORY

The laboratory infrastructure was strengthened by
installing several new equimnents like homogenizer,
olfactometer, gel documentation system, -80°C deep
freezers, ice flakers, high speed computers,
lyophilizers, spray dryer, high speed refrigerated
centrifuge, microfuge etc. under institute as well as
externally funded projects.

LIBRARY

One subject specific were subscripted. Besides
this other journals were accessible through CeRA.

-r
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PERSONNEL

New Joining

Shri B.L. Kokkula, Administrative Ofiicer joined
on 30" December 2017 subsequent to his transfer
from ICAR-CIFE, Mumbai.

Promotions

Mrs. Kavita Y. Mundankar was promoted to
payscale Rs.15600-39100, RGP 8000 w.e.f.
06/12/2010.

Transfer

Dr. B.B. Fand, Scientist was transferred to
ICAR-CICR, Nagpur and he was relieved from this
institute on 31.5.2017.
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Dr. Neha Matkar addressing the gathering

WORKSHOPS / BRAIN STORMING
SESSIONS ORGANIZED

< Second meeting of State-wise Coordination
Committees Meeting for doubling farmer's
income was held on 27" April 2017 at ICAR-
NRCG, Pune. Area specific modules that can
help in achieving the target were finalized.

< Discussion on Zero Budget Farming' was
organized in the presence of Padmashri Shri
Subhash Palekar on 11" September 2017. This
was followed by another discussion and field visit
of Padma Shri Subhash Palekar and associates
on 6" February, 2018. Shri. Subhash Palekar was
impressed with Manjari Medika technologies and
appreciated juice and pomace powder added
cookies. He desired to adopt this variety for
welfare of farmers of his group.

WOMEN'S COMPLAINT COMMITTEE

A Workshop on 'Health and Hygiene' was
organized by Women Complaint Committee (WCC)
of ICAR-NRCG on 18" January 2018. Dr. Neha
Matkar, General Physician, Loni Kalbhor was invited
as Chief Guest to guide the permanent and
contractual women staff on various issues related to
health and hygiene. In
the beginning.

Dr. Indu S. Sawant,
Chairperson, WCC
briefed about the role of
the Committee and
expressed happiness
that no single complaint
was received by the
‘ WCC reflecting the
b e | healthy working
= s atmosphere at this
Institute. However
* considering the general
welfare of women
employees, the Committee decided to hold a
workshop on health and hygiene of women
employees.

)
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Dr. Neha Matkar addressed the gathering in very
simple way on adopting a holistic approach including
nutrition, yoga, and stress management for
maintaining a healthy body and mind. She answered
the queries raised by the women regarding their
health problems.

SWACHH BHARAT MISSION

As a part of the implementation of Swachh Bharat
Mission, a campaign "Swachata Hi Seva" was
launched during 15" September to 2™ October, 2017.
Under this campaign different activities like
cleaning and sweeping of the campus area/ office
premises (19" September), “Shramadaan” for
cleaning around the Toilets of
the campus area/ office
premises (23" September),
cleaning of public place
'Bhavra wasti' and interacted
with the students to spread
awareness among children
(25" September) and cleaning
of the nearby Tourist place
“Theur Ganesh Temple” (3"
October) were taken up and all
the employees participated
enthusiastically in these activities.

Besides this campaign, under the Swachh Bharat
Mission, all the staff participated in swachhata
programme held every month for keeping the campus
free from plastic and Parthenium.

CELEBRATIONS
International Day of Yoga

International Day of Yoga
was celebrated at Centre on 21"
June 2017. Known Yoga teacher
Sri Sakharam Vitthal Walunj
was invited to educate the staff
¢ ¢4 about different yoga practices.
He delivered a lecture on
importance of Yoga in human
life. A long session of more than
. 90 minutes on Yoga activities
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was held and about 50 employees participated in this
session and practiced different yogasana.

75" Anniversary of the Quit India Movement

To commemorate the 75" anniversary of the Quit
India Movement, All the staff members of ICAR-
NRCG, Pune took pledge 'Sidhi to Sankalp' on 9"
August 2017. The Director informed the staff about
the activities planned under Swachhta Action Plan
and appealed the staff to keep the premises plastic and
parthenium free

Independence Day

The Centre celebrated 71" Independence Day on
15" August 2017 with joy. Dr S.D. Sawant, Director
hoisted the flag and addressed the staff. In his address
he called upon all the staff to work in unison to
achieve the target of doubling the farmer's income by
2022.

Vigilance Awareness Week

Vigilance Awareness Week was observed at
ICAR-NRCG, Pune during October 30 to November
4, 2017. The staff members were administered the
pledge by Incharge Director on 30" October for
promoting integrity, transparency and accountability
in public life. A panel discussion was organized on
31" October 2017 where Mr D. Bhapkar, (Dy S.P.,
Anti-Corruption Bureau, Pune), Dr Lakhan Singh
(Director, ICAR-ATARI, Pune), Dr K. V. Prasad
(Director, ICAR-DFR, Pune) and Dr S.D. Sawant
(Director, ICAR-NRC Grapes, Pune) were the
panellists. The panel discussion on 'My vision-
Corruption free India' was jointly organized by
ICAR-NRC Grapes and ICAR-DFR.
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It was a lively panel discussion where audience
from both the institutes interacted with the panellists.
The house agreed that if individuals make all efforts
to be honest and work with integrity then only
country can be corruption free.

An essay competition was organized on 1%
November 2017 on the theme “Digital governance —
a tool for corruption free India". On3"Nov.,2017,a
debate was held on the topic “Can corruption be
wiped off from India”. The concluding session was
held on 3" November, 2017. Dr. Indu Sawant, in-
charge Director presided over the session and she
emphasized on the need for moral education in
schools for developing integrity and awareness
among individuals. The winners of the essay
competition and debate were awarded prizes. This
was followed by open house discussion wherein the
yardstick of success by the society and satisfaction of
an individual was discussed. Emphasis was laid on
the adoption of e-governance as mean to reduce the
corruption. The meeting ended with a resolve to
strive towards corruption free India.

Agricultural Education Day

Agriculture Education Day was celebrated on 3"
December 2017. A visit of 35 students and two
professors of Annasaheb Magar Junior College, Pune
was organized. The students were made aware of the
ICAR and the Centre's research mandate and various
ongoing research activities. They were taken on a
visit to the research farms and were shown the grape
germplasm block, improved varieties demonstration
block, DUS block, AICRP block, breeding block,
institute nursery and grape
processing facilities
including the raisin drying
structures.
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The importance of 'Good Agricultural Practices'
for ensuring the better quality yield in vineyard while
ensuring food safety; micro-irrigation for 'more crop
per drop'; importance of post-harvest technology for
value addition and waste utilization were some of the
important issues discussed. Dr S.D. Sawant, Director
enlightened the students regarding the future job
opportunities for youths in the field of agriculture
through value addition. The students interacted
enthusiastically with other scientists on their research
activities.

Institute Foundation Day

The Centre celebrated its 22" Foundation Day
on 18" January 2018. Dr. N. Chattopadhyay, Deputy
Director General, Agricultural Meteorology
Division, India Meteorological Department, Pune
was invited as the Chief Guest of the function.
Directors of ICAR-DOGR, Rajgurunagar, ICAR-
DFR, Pune, ICAR-NRC Pomegranate, Solapur, and
Head, IVRI Regional Centre were special invitees.
Dr. Chattopadhyay gave a comprehensive talk on
'Operational Agromet Advisory Services in India' and
the steps taken by IMD to ensure that real time
weather information reaches to the farmers of the
country along with crop advisories. He replied to the
queries raised by the Directors and growers on their
specific weather information requirements.
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On the occasion, two progressive grape growers,
Shri Prakash Bafna and Shri Vasudev C. Kathe were
felicitated. Shri Prakash Bafna adopted the promising
Institute varieties and also successfully demonstrated
that 75% of agrochemical use in vineyards can be
substituted by beneficial microbes. Shri Vasudev
Kathe is providing
leadership to the
farmers of 'Dabholkar
Prayog Pariwar' on
adopting ICAR-
NRCG technologies
for need based
application of nutrient,
water and pesticides
leading to reduction in
input use as compared
to the growers' practice
in Nasik region.

The Directors of
the sister [CAR Institutes especially NRCP and DFR
expressed their gratitude to ICAR-NRCG for
guidance and support and conveyed their best wishes.

Republic Day

The Centre celebrated 69" Republic day on 26"
January 2018 with joy and splendour. Dr. S. D.
Sawant, Director hoisted the flag and addressed the
staff and their family members. Children of staff
members sang patriotic songs.

g
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ICAR

AR 3MDS

G\
a¥ aiR ga1 aroEH Anféres g AT P aul | auf =y
T - (® Relative humidity | arsfiawor | (R) =
Year and Alr tel(lg[()jtz)rature (%) (fAt) Total iy
Month Pan rainfall | N, of
iR srfera LI SHErper evaporation (mm) rainy days
Min. Max. Min. Max. (mm)
anilet/April 2017 19.95 37.70 14.78 66.03 8.45 0 0
7$/May 2017 23.78 37.44 27.72 75.99 8.14 12 1
SiA/June 2017 23.42 31.56 57.68 90.70 5.31 73.3 6
SeTrg/Jule 2017 22.65 27.92 71.07 94.27 3.37 77.0 13
3FT/Augest 2017 22.01 28.05 69.77 94.84 3.68 115.7 9
fada~/September 2017 21.81 29.84 64.10 97.83 3.68 158.6 14
3ragar/October 2017 20.34 31.09 48.32 97.07 3.89 77.5 8
as’/November 2017 14.19 29.27 39.61 95.93 3.79 13.6 3
fHsR/December 2017 13.29 28.07 40.38 94.83 3.21 0 0
Sad)/January 2018 12.21 28.73 33.86 92.38 4.00 0 0
%RaRl/February 2018 13.83 31.22 27.12 82.52 5.33 0 0
Aqrd/March 2018 18.23 32.37 27.50 76.23 6.83 0 0
g/ Total - - - - - 527.7 54

Wa: AR ¥, HIHAGI—I0.31.3F.b., goT Source: Weather station, NRC for Grapes, Pune
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AGRESCO: Agricultural Research Council

AKMU: Agricultural Knowledge Management Unit

AOAC: Association of Official Analytical Chemist

ARI: Agharkar Research Institute

AUDPC : Area Under Disease Progress Curve

BARC: Bhabha Atomic Research Centre

CCC: Chlormequat Chloride

CFL: Compact Fluorescent Lamp

CIB&RC: Central Insecticides Board and Registration
Committee

CIFE: Central Institute of Fisheries Education

CITH: Central Institute of Temperate Horticulture

CSRI-NCL: Council of Scientific and Industrial
Research — National Chemical Laboratory

DAP: Day After Pruning

DBT: Department of Biotechnology

DFR: Directorate of Floricultural Research

DOGR: Directorate of Onion and Garlic Research
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DRD: Double the Recommended Dose

EMS: Ethyl Methanesulfonate

FSSALI: Food Safety and Standard Authority of India

GC-MS/MS: Gas Chromatography-Mass Spectrometry/
Mass Spectrometry

GL: Glycolipids

HILIC: Hydrophilic Interaction Liquid Chromatography

TARI: Indian Agricultural Research Institute

IBA: Indole Butyric Acid

NRCG: National Research Centre for Grapes

1JSC: Institute Joint Staff Council

IMD: India Meteorological Department

ITMU: Institute Technology Management Unit

IVRC: Institute Variety Release Committee

KVK: Krishi Vigyan Kendra

LD: Lethal Dose

LOQ: Limit of Quantification

MCC: Microbial Culture Collection



PGR: Plant Growth Regulator
MPKYV: Mahatma Phule Krishi Vidyapeeth

PL: Phospholipids

MRL: Maximum Residue Limit PPO: Polyphenol Oxidase

NAA: Naphthalene Acetic Acid PRD: Partial Rootzone Drying

. . . PT: Proficiency Test
NAAS: National Academy of Agricultural Sciences

NAIP: National Agricultural Innovation Project
NASC: National Agricultural Science Centre

QRT: Quinquennial Review Team

RAC: Research Advisory Committee

79. NCIPM: National Centre for Integrated Pest RFD: Results Framework Document
Management

RPP: Research Project Proposal

L1818 INfori Leksitznn 18611k SBSM: Society for Bioresource and Stress Management

SDHO: Sub-Divisional Horticulture Officer

NIAP: National Institute of Agricultural Economics and
Policy Research

NICRA: National Innovations on Climate Resilient TNAU: Tamil Nadu Agricultural University
Agriculture

SRF: Senior Research Fellow

TSS: Total Soluble Solids
NRCB: National Research Centre for Banana

NRL: National Referral Laboratory Chromatography- Mass Spectrometry/ Mass Spectrometry

OD: Oil Dispersion VA: Volatile Acidity

OLIC: Official Language Implementation Committee

VSI: Vasantdada Sugar Institute
PAU: Punjab Agricultural University

WCC: Women's Complaint Committee

WUE: Water Use Efficiency

PDI: Per cent Disease Index
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