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YUEATdAT
Preface

R (fadig fafrsa va.) <o A v yga fafa am
T 5 TS 7| 3357.68 TR Hifdeh 2 & ATtieh Scure
% Ty 29 ° SR I Gl 1 & 155.3 TIN ZHE AT
(FM AR 9MER FHeamr faum, FHge FN AR 9iEr
ATV TG, 2020-21)| 38 99 o GRH, IR FH HEH
TATSSTeh 11 371 3cqTe | =hig Sl i ot T3 | Jieifeh,
TR ITH I TS TAThI B S8l eld S8 o HEd §
TR T el il o B B Y 7S off, urer % Gl
U] IcqTEh hi IR 33T US|

TS AfHT SHHged T T ohg i 481 Tfafsan &1 Teem
61 TR I Rl 1 ITTT o SMUR W 7SR feRwrfae
(forwferer), wist Afgent (S@) i wistdt vamm (arferen)
HIhTII-AMEII-%a  f@ia fafvm Tsai ifa
HEATY, FAleeh, MG, AT 3T Te U9 o shal
W e TR S @ R

T S TR S fieey gfatid o T & T Jsm e
FHEAHA, 8 3T 6 Th1 Thl H HAN: Joel A Fhme
% 3ILYA o fIC ear Irg| 9 Thg SR IR T da
TS 32T o (AT TS I T | FUFATT seAshlisl
3R oTHe digad TR i forei & forg smmorfess forhst
At fasfia e e 9| oot W snutia wdea
AT 3 FUFAT sl 3 ATaEH Head & T=H
TRl o BT TRl 4 #OT a9 3T A0 3R
fore ¢ Fdiuet aet il Teae

A= AR THE0 H, SRS 3R 11037 T FaAmd
T wiecid, wisit formfireT ofit mrer afeent ol 1
TeRA g, IS TR HOT TUrERT W ok A H 3T
qAg-dl ¥ JgA 971 1403TRF, 1103TR, THAI4 3R
SIS Yetg=dt 4 g@ i feufd § Sgat yeui foran srafs
1103, 1103TR 3R 14037 qerg=al = S-S il
feufa o sea ezl foren| Arsr Afeent qe feemo
3T % SR o TAT T ITAN Foh WA & & T1eAH A
ST 7R e o AHTaTiéshed dam fore T o1 afemeR
off foram mam 2

Grape (Vitis vinifera L.) has become a major
exportable crop of the country. The area under grape
cultivation in the country was 155.3 thousand ha with
annual production of 3357.68 thousand MT (Dept. of
Agric. & FW, Union Ministry of Agric. & FW, 2020-
21). During this year, grape season was satisfactory
with no production constraints observed. However, in
some of the grape growing pockets where grapevines
was pruned late during fruit pruning season, the
growers suffered losses due to quality issues.

The Centre has 481 accessions in the National active
germplasm site. Grape varieties of the institute and on
the basis of uses Manjari Kishmish (raisin), Manjari
Medika (juice) and Manjari Shyama (table) are being
studied under ICAR-AICRP - Fruits centres in states
viz.; Maharashtra, Karnataka, Tamil Nadu, Telangana
and Madhya Pradesh.

In the breeding programme for development of
coloured grapes and downy mildew resistance, 8 and
6 F1 hybrids were found to have potential for table
and raisin purpose respectively. Three white and four
coloured hybrids were found promising for wine
purpose. Molecular linkage maps were developed for
Carolina Blackrose and Thompson Seedless grape
varieties. QTL mapping based on SNP and
phenotyping data of fifty hybrids of Carolina
Blackrose and Thompson Seedless identified several
QTL regions for berry weight and berry size.

In the rootstock evaluation trial, the performance of
Crimson Seedless, Manjari Kishmish and Manjari
Medika grapevines grafted on Dogridge and 110R
was better over other rootstocks in terms of growth,
yield and berry quality parameters. The rootstocks
140Ru, 110R, SO4 and Dogridge performed better
under drought condition whereas, 1103P, 110R and
140Ru rootstocks performed better under water-
logging conditions. Nanoparticles of iron and zinc
were synthesised through green route using grape
leaves of Manjari Medika and pomace extract and
characterized also.
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g o TT-T13E Tashfid Suve ZrswieHf Teiaised i ol
AT - SFAT U (IS o FI H HISKT T8 INIh 3T
A €9 H A AgAIE) H S foRam | on W
SHICATITER AT <l HH HA T YATE | ZT5HISHT SIS
fieeg & faeg wft wSfisha shashTivmll & TR am
T U T % <9 k1 T % fa SR § st
ot wedsEn O, wmeRua i stfrekar it e &
YN T, HSH 2020-21 & 9T It Arafies 37t
Had 301 & S FHed FHAT fI=SI01 1 FaA 2.06% T

STaTy I IUYHAT SR SR I a1 & * oA gar
IUYHAT o TR H SAFHRRT S JTeT U UGIeS e
Hramga WO foaesfea foram mam| o Sumud wieTs %
foru 21 renfieht esE THEial 9l BHT % d1Y gEdER
fopu MU| 39 g % weteTE g @ wwelA o ¥ U W
12 FEEIRTvT /SIITEehal shiighH SAEIfSTd fhT 7T 37T 5
ufrsTe it fawTiar it 78| SR 1 EmeE w ST
w319 fomml fou e Ty W gEdraR fh T

g 4 s FM fRar § IR fREEl @ Senfifeat w
TOR T § 3K 3= g9 ot gt # oT=a unn o
Y o ot gy fohu| memg § foRaml @ FA 164
a1 ey #ie faafa e o) wEEiuadt wRisd &
qed, TEHETR SR ST St o 9= et o Ao
1 Itk AL ST 31Tfe S 3AmTd <At ATgfd R TS Sreadt
% dgd, WisK! Afgeht 3 Hiskl e it uor gl
Trars § it Ts favm @t smafd i R

7 g faam ® o TR 3um it auensti &l g w
o T 39 9 & SR I TS WG 96T ®9 9 39 g
TG ST o S Foh o HRUT €3 2l ST, <1, W,
Tid, T3 AR FRIHC, HIhaTd, . 9.%. g, 30
quey 3R Ef. ft.h. qUed, UeEE HelHeseh, SreHl
oM, WThaTIT 1 ATiGYE R R Jieared a8 e
F T Heg L GhT| §H WG O9 Hl 3T g W
T 3T Teohiel THEATSAT & AHIEIH ¥ THR AFT(ehi
% @19 =i wewiitar % g g=ae 29 8

To/Place : I01/Pune
fearR/Date : 30 S[A/June 2022

The Centre’s in-house developed strain  Trichoderma
asprelloides was released in two different
formulations (Manjari Trichoshakti in powder and
while Manjari Vineguard in liquid form) reducing
pesticide residues in grapes, Trichoderma was found
compatible with all the registered fungicides against
downy mildew. In the Residue Monitoring Program
for table grapes for export to EU countries, based on
the reports of the MRL exceedances, the effective
internal alerts for the season 2020-21 were only 301
which accounted for only 2.06 % of the total analyzed
samples.

An android based Mobile App with information about
suitability of climate and soil for grape growing
region was developed. Two technology license
agreements for grape DSS API were signed with two
firms. A total of 12 sensitization/awareness program
were arranged, and 5 projects were recommended for
extending support from ABI Centre of this Centre.
Five MOAs were signed to support business and Start
up ideas.

Centre has done good work and disseminated the
technologies to the farmers and also published
research papers in high impact journal. 164 soil health
cards were distributed to the farmers in Maharashtra.
Under SCSP program, beneficiaries from five villages
of Ahmednagar and Jalna district were supplied inputs
like fertilizers and seeds, etc. Under TSP, planting
material of Manjari Medika and Manjari Naveen were
supplied to Mizoram State Dept. at Champhai.

I strongly believe that progress made during this year
to solve the problems of grape industry was mainly
due to the team work of dedicated scientist of this
Centre. The guidance and constant encouragement
from Dr. T. Mohapatra, Secretary DARE and DG,
ICAR, Dr. A. K. Singh, DDG, Horticultural Sciences,
ICAR and Dr. Vikramaditya Pandey and Dr B K
Pandey ADG’s, Horticultural Sciences, ICAR could
make us to achieve this. We thank Maharashtra Rajya
Draksh Bagaitdar Sangh for their timely support and
close interaction with our scientists for solving the
problems through immediate attention.

- \ .
6;% zﬂ}'lg a f
. 7. FEFaUR. G. Somkuwar
fAevTeR/Director
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Executive Summary

TSI~ S ST 3, T ) e o
I ICUTEA TR THERUT § Haford Yegi oh T o forg
oM 3@ 319g G & fow SHadt 1997 # & T
off| oy H AR HOTEA JeeA TR Sa Senfiehy,
3cTe ENfiehl, Ured Tamed yEed R e Wi
TN 3TR qo Hae o SATIeh &5 o Said FATHAH
TR 11 TE1 B RN SIHEH FRIFH! % STAE1, F
T foamifyd afesmm ot wife w E1 Fg s
SHTCY ¥ Helfed T 910 3R Hfagrenss me ot s
H

2021 % AT I TS My IqAf w1 grow A= fean
TR]T%:

TR T TREAUT, F&Uur 3R 3=

FAAH H WTHSI-T3eTIh, qu 7 feua gl afea
ST TIA-ITR | 481 Sfafsai s wer@e for s
W ¥ 39 @Y % SR B SR Wil tuid s
2, 3 13, IS 20, 3SH 21, semm 2 3R 11039
T Hehetd foham |

IR T ATIATITR FUR

T H faehfia ST "Rl 1 Teha kAT M| |OT
TR, TadT, Fdl Gaeid M, STAd1, et ht HIeTs
3R TTE S HUGE! & ITMYUR T, 373 Th1 TRl § e
Ie¥¥ T &1 US TS Selfeh eI WA, Fel Gt 3,
STAAT SR = it WIS o MR W fhufey 32va &
e wr wwford g | fafirs witt S3d) wrodeEl % snuR
T, TG T%he R 9 T Heht AT 91T 7T

qAd=d IS FIEHH H, Bl 1 SATHT Thardrgas
Tifa form o TR gou Sfeht & war =ren o s

qAT Hee shieh IHATerT § 3T Ffdad Gorar o T HIGT
AT I TE TGN Hd ©§ SiEih He SIS, 1103,
1103, 14037 & | - & ed & 3R T
JTEE T AT & ®9 § FagR fRa|

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 2021 are
summarized below:

Conservation, characterization and

utilization of grape

Presently 481 accessions are maintained in National
Active Germplasm Site-Grapes at ICAR-NRCG,
Pune. Six grape accessions viz. Sheegene 2, Sheegene
13, Sheegene 20, Sheegene 21, Blagra 2 and 1103P
were collected during the period.

Genetic improvement of grape

Grape hybrids developed at the institute were
evaluated. Based on the parameters such as berry size,
firmness, total soluble solids, acidity, skin thickness
and flavour, eight F1 hybrids were found to have
potential for table purpose whereas based on pulp
content, total soluble solids, acidity and skin
thickness, six were found to have potential for raisin
purpose. Based on various berry sensory parameters,
seven white and five coloured hybrids were found
promising.

In the rootstock breeding programme, flower
induction was achieved successfully and the floral
biology revealed that Dogridge and Salt Creek are
hermaphrodite and behave like female vine due to
reflexed stamens whereas the flowers of St. George,
110R, 1103P, 140Ru were devoid of pistil and
behaved as a perfect male vines.
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TTRfdeh ®9 8 il Tt SR [et /iR o SIS H, @4
H 17 TH1 HeRt TATMUG foh Q) T ST < oA ,
T H 161 TH1 TR TATMUG fohT 7T

fafim gfg =/l W ATT-dge SHud e * -
Tl % U Fol TANE SEigar AT Rt e
foRa T R 1 WIRSTU-TI3TIoh, g0 GRI Y&qd EHfohd
fraret & e W, Al frwfier oK o) A A
1 Rt ot usiteRtor T et ], Sfafer forami 1 o=
TR % Tetie SR SHet § Tehifyrd ot S e 2|

21 ST fereri o for arorferes forshet wrfert farpfira fobg
T F| FAfA sdAwUS o ot faesfia waeadt At
gTiE forehst 79 | 1.29 #ww &1 HEa g & @
2219.96 HITH #H FA gl 1 FR FH a1 1716
TECH AT A 3, Sofer oiaaT Higa® § 1308
THEAT AT A o, S 1,11 Hew s sied gl %
1Y 1453.46 €A H F gl I Fa FA 8| T
T STHTRA T BT TR SFUTHT sctehist 3R Araes
et o T Gl o BTSN kel + i e
Td AU SRR % foU *E R &=l i agEE H
ToST Agehdl Hatl AU | IS A0 AR hl
T 1 & fou wEfyuee 8ftn faedwor 3 22 qreht
foreren Tat it ggee A

O 5 T THUAT AT THS_4053397 + T8 i T,
TR i =elS, TR % Ui qe Hv S % Wi e
foman | wafaa ARt i ok TG § 71 TR ST 3@
2|

SR U0l AR AT TRTE TRT 8 YU hadl S0
Td Aied ook o fOIU idishial Aehishd fohT MUl 11
AreAr sfiudt o Ty e vHe Hifear o imEeEy
D! C IRW T3, ek 11 HISHT SHudl + 0.49 WIgAl
JTESTT o T Yo THUH Hifean ¥ TR % 9w szan
oT| uHuE Hifgdr ¥ 6 WisHl 2,4-SF + 1 HISHT Sudt &
IROTHEIET 313! aTg STH T |

IR H [UTEAT, IedATEehal deT feorar agH
& foTu Scutes qerdten! 1 farerTar 3iR sieE

Agd SATehe & H, SIS 3R 1103 W FHafid
foru T TR e, At TRt ofi et Afge
ST ATl 1 Y& gfg, IS SR AT o Jhi
% STYR T 3T Joidal ¥ Sgal TR =7 WiSR) T

In the breeding for naturally loose bunches and bold
berries, 17 F1 hybrids were established in the field. In
breeding for coloured grapes, 161 F1 hybrids were
established in the field.

Total eleven candidate grape varieties were being
tested on-site DUS tested as per guidelines at various
growth stages. Based on consolidated reports
submitted by the ICAR-NRC for Grapes, Pune two
varieties namely Manjari Kishmish and Manjari
Naveen got registration number while three farmers’
varieties viz. King Berry, VSD Seedless and RK
Seedless were published in Plant Variety Journal of
the Authority

Molecular linkage maps were developed for two
grape varieties. SNP marker based linkage map
developed for Carolina Blackrose consisted of 1716
SNP markers covering a total distance of 2219.96 cM
with an average distance of 1.29 c¢cM whereas
Thompson Seedless consisted of 1308 SNP markers
covering a total distance of 1453.46 ¢cM with an
average distance of 1.11 cM. QTL mapping based on
SNP and phenotyping data of fifty hybrids of Carolina
Blackrose and Thompson Seedless identified several
QTL regions for berry weight and berry size.
Association mapping analysis to identify the
molecular markers linked to bunch architecture
related traits identified 22 marker trait associations.

SNP marker S5 4053397 on chromosome 5 showed
association with bunch length, bunch width, bunch
volume and berry weight. The linked markers are
being validated in segregating population.

The protocols for nodal culture and embryogenic
callus induction from grape leaf and young immature
inflorescence were standardized. MS media
supplemented with 11 uM BAP resulted in good shoot
initiation whereas MS media supplemented with 11
uM BAP + 0.49 uM IBA was optimum for shoot
proliferation. MS media containing 6 pM 2,4-D + 1
uM BAP resulted in good calli.

Development and refinement of produc-
tion technologies for enhancing quality,
productivity and sustainability in grape

In the rootstock evaluation trial, the performance of
Crimson Seedless, Manjari Kishmish and Manjari
Medika grapevines grafted on Dogridge and 110R
was found superior over other rootstocks based upon
growth, yield and berry quality parameters. In case



et ®, 31 qorg=al S gon § 11039 W ITE TS
AT T HTRT MR 3US, T HT a9 I U & got
feram e ey

g 3R -5 i feufa & qga R & qeigear
SiafshaT 1 ST T o AW H, S9-TH™HeH, qd
FTRTRERT 3T i ATagel & uformt & war = fo
14031, 110, TH3AI4 TR S Yorgai 3 W hit
feufa o e yew foram S@f 1103, 1103 qen
1403 qaig-dl  Sia-swra 1 feafa § sgax wew
ORI geiga 1103TR 3R 14031 A g1 feufaat 9
ERURCHERE R

& <t feafa 3 dga TehreT 9% WTT B v Il 5 s
T FAMT UG HSAd H T JqH AT 1200-
1300 wrgar i~ 2ug~ ! wx oft Jon foRsH St W g
gfaafd 20 & 30 #EH W~ 2wg ! & off= off|

SRS g W FHatid e e aarst i gig
TROER 919k dcd 3R I ol STEwIehdl ohi HHEHIRT
FH ¥g TE I TE T3 GRS F var =l @ R qger
AT TR B Jfg =0T & STER W I98dg &=
ITER ¥ had 216.1 el =g ot 1 Ium weh
84.4 fop o /firft f&=E S@1 % I=aw Si@ 3w
ZEIdT H 18.25 T/ TEA I HT IcATeA g1

IR % fopaml i "emEa & fau s ugite smunfia
HiaTsd U 37) Sierary il UGhHT; o) Th &7 § IR
I % o a1 Sughar fasfd it ) v § vRd &
fafiret &pfi o Sfefeg Sugehdl feg aret HEf § @i
wF ¥ A foafim srafte & foe Seary sugehar ot R
W WERTY, He Yo¥ 3R ufym ome TSl § SR 3T
% foTe gey Sugwhal & om & aaf of 2

IR W UehIehd TRETUT W RITRAT hT TorehTdl
3R A

HIfOTh <A SFRAAT o fafyrs |l & o7 fohu T 73
hash JUhl § ¥ 35 YU 4 1. frorsneniierised &
foreg 3= faielt wiffarfer foms| sfemiarg $ufede did
fafesmicrr 17 goehi | 3= foriet wfafafar of)

3TTSH UShd FaATRIAl o WY JTEFISH TERAITSH
R TS feeaforg H Eadr W AeTIT |,
gTsFieH! TEdlsed T3 WEal % foeg |t usiishd
FAFANRR o STIE oT| THAHTGIGE aheariord  Fehcl

HIHIU- I3 d aTfies ufaes 2021 i-.\'-ij
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of Manjari Naveen, significantly higher yield, bunch
weight and leaf area was recorded in vines raised on
1103P than other rootstocks.

In the experiment to study the response of grape
rootstocks, under drought and water-logging
conditions, the results of bio-chemical, root
morphological and anatomical parameters revealed
that 140Ru, 110R, SO4 and Dogridge rootstocks
performed better under drought condition whereas
1103P, 110R and 140Ru rootstocks performed better
under water-logging condition. The rootstock 110R
and 140Ru performed better under both the
conditions.

The light curve measure under field condition showed
that Thompson Seedless grafted on Dogridge
rootstock had light saturation at approximately 1200-
1300 umol m2s-! and light compensation between 20
to 30 pmol m-2s-! at veraison stage.

New project, initiated to standardize growth stage
wise nutrient and water requirement of Crimson
Seedless vines raised on Dogridge rootstock showed
that subsurface irrigation treatment based upon pan
evaporation and crop growth stage produced 18.25
t/ha of grapes utilizing only 216.1 mm of irrigation
water with highest water use efficiency of 84.4 kg
grapes/mm of irrigation water applied.

An android based Mobile App to support grapes
farmers with information about a) suitability of
climate; b) suitability of soil, for grape growing in a
region was developed. The App contains maps
showing climatic suitability in different regions of
India and also climatic suitability for different periods
in a year. It also has maps about suitability of soil for
grape growing in states of Maharashtra, Madhya
Pradesh and West Bengal.

Development and refinement of integrated
protection technologies in grape

Out of 73 fungal isolates isolated from different parts
of Manik Chaman grapevine, 35 isolates showed high
antagonistic activity against C. gloeosporioides.
Similarly, for Xanthomonas campestris pv. viticola,
17 isolates showed high antagonistic activity.

In studies on compatibility of Trichoderma
asperelloides and Ampelomyces quisqualis, with
twenty eight registered fungicides, Trichoderma
asprelloides was compatible to all the registered
fungicides against downy mildew. Ampelomyces
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TR HIUT |, FIHIATE, FAEA S I W Faiferd
BT FHIFIT o WY IARIF T AT

kg | TR 1T § 1= &l | AR e 9y Zrgeisar,
Moera, T, foraifaterm, dermsfsrm, fegdar
TR AT S TRk €9 § ¢ ST aTel Sifereh s
SR AT Tehel -£e TohaT ShaeTell o =TaH ST %
YR W TH AF-TH T Yeleld HiseId 1 U Floh
AT T YT Sfaier hi it ek, =Y 9y amy
fora T ST ST ST 1 IcUTE g3 | 3EH R,
g0 et ® 12 TAHT W T wiesd & wE-aE | fRaE
% y@e (NEeTE: 30-40%) i gomT § Sa-Te et
(TS 10-14%) | FTHT 7 T dfigran fe@rs|

A IR 3E g weAHt § ZTEhIsHl TEiEsd %
SHEAM-TUM % [oTC SIEIRiA sl HTehIhd fohdT T
ST YA o TIC 31 ¢ Icd1g 37eid WSk SEme
() R A Zrechiifes (3T4) dam fhe MUl et
1599 et TSI ATETE 3T 2521 Yohe HISKT ZIgehNIih
% o9 U

IhTII-Th3gey, T g fehfaa U Siafeses FHeh
FrEquTt it StT-TTERTIET T TR ITAT-3TAT T T
IR H kel fieey & fowg e foram M| Hew
% TY dehicush 9 8 M W HEH qHem g U
ST T T ATHT 50-62% Frata foram mm|

i % uml o Aim % A B § O Sah, L@eTd
Teeq & dah & fowg foerds wama umm @, S
ShFHI TRNES o G THTE &9 & I3kt H
3y fohu fomr e &1 gaem & & T 3w feman
ST HehaT B

HIAT 3T ATl el # 38 Heitd ST S o daaq
W, I U AT R TaEy Saredi | 10.30 — 15.87 TR
i A1 gA H S Feral EehtHd sl W uhd
3Ed 391 3.25 - 6.23 forcaum i o off| ST s
#h 1Y IR whawrd TRV o offe deHeg gedr § U
T (TEEEY O = 0.806)| IT A9 d I SR AW
it T ToTY AT F TA: ThAYT 3 HRU T el T

3R & THEHRUT 3R Jeaadd & e woe
HeTE | UgH IR a1g I Wranlrrehat
Torerra

A T < g wdierr forg e fafie game o fafe

quisqualis was highly compatible with six fungicides
belonging to group CAA, Qol, Qil and phosphonates
alone.

A bio-intensive disease management module based on
induction of systemic resistance in vines, by using
naturally occurring biological control agents viz.,
Trichoderma, Bacillus, Pseudomonas, Lecanicillium,
Metarhizium, Hirsutella and Beauveria and minimum
use of single-site action fungicides, was implemented
at the Centre and five fields in Nasik for 4th
consecutive year. This led to production of residue
compliant grapes. Similarly, implementation of
disease module at 12 locations in Pune district,
significantly lowered disease intensity in bio-intensive
plots (PDI:10-14%) as compared to farmer’s plot
(PDI: 30-40%).

The protocol was standardized for the mass-
multiplication of Trichoderma asprelloides in both
liquid and solid medium. Two new products viz.,
Manjari Vineguard (liquid) and Manjari Trichoshakti
(solid) were prepared for commercial use. A total of
1599 liters of Manjari Vineguard and 2521 packets of
Manjari Trichoshakti were sold.

The bio-efficacy of new biocontrol agent formulations
developed by ICAR-NBAIM, Mau was evaluated
against powdery mildew of grapes at four different
locations. Best results were observed when applied
in alternation with Sulphur and disease was controlled
approximately 50-62%.

Neem leaves and neem stem bark were found to have
repellent effect against adults of stem borer,
Stromatium barbatum during olfactometer bioassays
which can be effectively used to manage the pest
without using insecticides.

On survey of ten infested vineyards in Solapur and
Sangli districts, it was found that average yield ranged
from 3.25-6.23 kg per vine in D. cadambae infested
vines as compared to 10.30 - 15.87 kg per vine in
healthy vines. Age of vineyard and per cent infestation
were found strongly correlated (correlation coefficient
= 0.806). This might be due to the re-infestation of
new healthy vines of the same vineyard over the
years.

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

Among the different drying methods tested for
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Manjari Shyama, Drying on Vine (DOV) coupled
with spray of ethyl oleate (1.5%) and potassium
carbonate (2.5%) led to faster drying to desired
moisture level (less than 16%) on 7th day followed by
sun drying, while only DOV achieved this level of
moisture on 16th day.

Grape seed extract Chitosan based polyphenolic
nanoparticles were synthesized by the cross-linking
method. Synthesized nano-particles showed highest
zone of inhibition (14.53 mm) on 1% concentration
of NPs in comparison to positive control with
chloramphenicol treatment where a zone of inhibition
of 24.8 mm was observed.

Food safety in grapes and its processed
products

The pre-harvest intervals (PHI) established with
respect to corresponding EU-MRLs of Azoxystrobin+
Tebuconazole, = Meptyldinocap,  Pyriofenone,
Buprimate, = Tebuconazole, Spinetoram  and
Azadirectin were 30, 50, 45, 25, 55, 15 and 5 days,
respectively. PHIs of various insecticides were
revisited to produce zero residue grapes.

In the Residue Monitoring Program for controlling
agrochemical residues in table grapes for export to the
EU, based on the reports of the MRL exceedances, the
effective internal alerts for the season 2020-21 were
only 301 which accounted for only 2.06 % of the total
analyzed samples. NRL analyzed 29 re-test samples
under the Regulation No. Section 47 (5) of FSS Act
2006 and Section 9.10 of FSS (Import) Regulation,
2017. Of these, 22 samples did not comply the
regulation while 7 samples complied with the
regulation. NRL also organised proficiency tests for
aflatoxin in peanut homogenate and pesticide residues
in grape homogenates.

A total of 13 fungicide formulations that are
commonly used in Indian viticulture were selected to
assess transfer rate of residue from grapes to wine of
Shiraz variety. The maximum transfer rate to wine
(during 4th racking) was observed for fluxapyroxad
(17.67%) followed by myclobutanil (17.14%) while
minimum transfer rate was recorded for tebuconazole
(5.01%), followed by difenconazole (5.67%).

A robust and sensitive method was developed for
rapid analysis of patulin for apple and apple juice, and
the same has been included in the official manual of
mycotoxin analysis for regulatory testing purposes.
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GC-MS/MS based method was developed and
validated for to establish a dependable workflow
estimating multi-class pesticides in various oil seeds
namely Soybean, Sunflower, Mustard and Safflower
matrices. Another method was developed and
validated for residue analysis of 220 pesticides in
Basmati rice by using GC-MS/MS.

Commercial Grape Cultivation in

Bankura, West Bengal

This was the fourth year of the project for cultivation
of commercial seedless varieties of grapes in Bankura
District, West Bengal. Magnesium deficiency was
well managed by application of magnesium sulphate.
Beside incidences of anthracnose and downy mildew,
dieback was observed as major menace. Manjari
Naveen and Manjari Medika were able to yield fruits
for the first time and on an average it was 11.4 and
13.1kg/vine, respectively.

NEH and TSP program

In the TSP programme, as per the input need of the
farmers in the tribal village Ugalewadi of Pune
district, the inputs viz. fertilizers, Neem cakes, battery
operated Knapsack sprayers were distributed among
the 25 farmers belonging to scheduled tribe category.
The operation of sprayers was demonstrated in field.

For Champhai district of Mizoram, grafted planting
material of Manjari Medika (400) and Manjari
Naveen (500) was supplied to the Mizoram State
Dept. of Horticulture.

SCSP

A total of 256 beneficiaries from five locations (three
from district Jalna viz. Nandapur, Kadwanchi and
Tandulwadi and two from district Ahmednagar viz,
Ranjankhol and Malichinchora) benefitted from the
scheme. Fertilizers, vegetables, wheat, soy-bean and
onion seeds as well as pesticides were distributed to
the beneficiaries. Sprinkler system for 30
beneficiaries were set up at Ranjankhol. Spray pumps
were given to the farmers of Malichinchora for
adopting proper plant protection measures.

Production of quality planting material

A total of 10461 cuttings of rootstocks and scion
varieties as well as grafted plants were distributed to
grape growers, government agencies and research
institutes. This planting material was distributed in
different states in the country.
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Transfer of technology

Information on various aspects of grape cultivation
including postharvest technology was made available
to the stakeholders of grape industry through various
means of dissemination such as organizing training
programs (17), field days / awareness programmes for
farmers (6), field visits (34), participating in grape
growers' seminars (13), web advisory (44), television
programmes (8), one-to-one interactions (approx.
10000 -12000) and also displaying information on the
Institute's website under farmers' corner.

A total of 164 soil health cards were distributed to the
farmers in Maharashtra. The soils were alkaline in
reaction, low in available nitrogen, medium to excess
in available phosphorus and potassium content and
medium to high in available zinc and iron.

Technology Commercialization

During the period, two Technology License
Agreement for Grape DSS API was signed with two
firms namely Sensartics Pvt Ltd, Nasik and M/s
Amicus Agro Tech, Sangli.

To propagate agricultural business culture and support
unique ideas for startups, a total of twelve
sensitization/ awareness programmes were arranged.
Ten proposals were evaluated in the advisory
committee meetings and five projects were
recommended for extending support from Agri
Business Incubation Centre. Five Memorandum Of
Agreements were signed to support business and
startup ideas.

Human resource development

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

Revenue generation

Revenue of Rs. 94.56 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce.
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In the twenty-five years of its establishment, the
ICAR-National Research Centre for Grapes has
developed vineyards for field experiments, acquired
technical expertise and state of art equipment to
undertake mission oriented research to resolve the
problems faced by the grape growers of the country.
A team of 18 scientists is involved in research on all
aspects of viticulture and oenology. A grape gene bank
in field comprising 481 collections has been
established. The germplasm was characterized based
on phenotypic and molecular characters and a
catalogue of germplasm was prepared. The
germplasm was also evaluated for many desirable
traits for direct commercial use. Explorations were
carried out in Jammu and Kashmir, Ladakh and
Himachal Pradesh to collect grape germplasm.
Breeding activities have given two hybrids namely
Manjari Medika, a cross between Flame Seedless and
Pusa Navrang with excellent juice colour and qualities
and Manjari Shyama, a cross between Black Champa
and Thompson Seedless, for table purpose.
Multilocational evaluation of released hybrids/
selections viz. Manjari Medika, Manjari Shyama,
Manjari Kishmish is taken up in farmers' field and
under AICRP-Fruits to generate data for their release
at national level. Another important ongoing breeding
program is introgression of downy mildew resistance
in Thompson Seedless and development of molecular
markers for identifying downy mildew resistant
progenies. This breeding programme has yielded 10
hybrids for table purpose which are resistant to downy
mildew and these hybrids have been multiplied for
large scale evaluation.

Besides table purpose, hybrids suitable for processing
have also been identified and are being evaluated.
Breeding to develop naturally loose bunches with
bold berries and coloured grapes is also in progress
and a good number of hybrids are raised. Rootstock
breeding programme is also in progress.

Transcriptome analysis of GAj3 response at rachis
elongation, cluster thinning and berry elongation has
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identified stage specific gene. The identification of
molecular markers in these genes and their subsequent
use in molecular 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. To identify the
genomic regions and markers for bunch architecture
related traits, genotyping by sequencing analysis of
segregating population and selected germplasm
accessions detected a large number of SNPs. It will
be of immense use for identification of QTLs.

Long term evaluation of rootstocks for table grapes
has shown that Dogridge is suitable for drought
conditions but is unable to restrict uptake of sodium
in conditions where soil and irrigation water have high
sodium content. Rootstock 110R was found to be
more suitable for Thompson Seedless under such
conditions due to its higher Na exclusion capabilities.
Rootstocks identified were Dogridge for Red Globe;
140Ru for Fantasy Seedless and Fercal for Sauvignon
Blanc. Identifying rootstocks for commercial table
grapes such as Crimson Seedless, Nanasaheb Purple
Seedless and institute’s released varieties namely
Manjari Kishmish, Manjari Shyama, Manjari Medika
and Manjari Naveen are ongoing.

The evaluation of 19 wine varieties for yield 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. Maps of
period wise climatic suitability for grape cultivation
were developed. Thematic map for soil suitability for
grape cultivation in Maharashtra has been developed.
The android based Mobile App “Grape - Area
Suitability” is ready for uploading on ‘Google play
store’.

The vine growth stage wise nutrient and water
requirements for Thompson Seedless, Fantasy
Seedless and Cabernet Sauvignon grapes were
worked out. Identification of nutrient deficiency
symptoms in farmer's field and suggesting appropriate
nutrient applications has overcome many problems in
cultivation. The effect of moisture stress at different
vine growth stages was quantified. The water use
efficiency in the vineyards are enhanced by use of
water saving techniques like subsurface irrigation, use
of mulch + anti-transpirant, partial root zone drying
techniques. Combining Fantasy Seedless variety with
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subsurface irrigation could be used for profitable
grape cultivation in areas where irrigation water
availability is less. These technologies can enhance
nutrient and water use efficiency in vineyards.
Demonstration trials on techniques to improve water
use efficiency have been carried out in rain deficit
arecas of Nasik, Sangli and Pune in Maharashtra.
Similarly, many trials on bioregulators have helped to
generate appropriate schedules for Thompson
Seedless, Tas-A-Ganesh and Sharad Seedless for
enhanced productivity, quality and shelf life.

Studies have found suitability of Plastic cover for risk
free profitable grape cultivation under extreme
weather conditions. A new initiative on development
of biocompatible nanoclay-polymer composites and
nanoparticles with reference to retention and release
of iron and zinc in grapes is in progress.

Understanding the disease progress under varying
weather conditions has helped to develop logical
models for disease management based on location
specific real time forecasted weather and vine growth
stages. This has resulted in better disease management
with less number of fungicide applications.
Demonstration of this technology to farmers in their
own vineyards has boosted their confidence and has
been one of the success stories of this Centre. The
Ongoing research has shown the possibility of disease
management using microorganisms. A number of
efficient Bacillus and Trichoderma isolates with
potential for multiple disease control have been
identified and will be taken forward for large scale
field trials. These biocontrol agents have also shown
potential for management of fungicide resistance in
pathogens and pesticide residues on berries. To
minimise the pesticide residues in grapes, 'zero
residue’ concept developed using biointensive module
and demonstrated in farmers' field.

A multi-target insecticide strategy for management of
insect pest complex was developed which can help
farmers for right selection of insecticide for the
vineyard. First record of two stem borer species,
Stromatium barbatum and Dervishiya cadambae was
published.

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. A biocontrol agent Metarhizium brunneum
isolated and found as a potential biocontrol agent for
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YSEH 3G U T (=1 HHeh o €9 § g1 77|
FfY ot amEr woe § fogea & fau swgw
uifeafaa 1 Aeheld i & Y U Ugise Hiemsa
UfteTeheH, Seel & Shagperet faskfa foRam w21

3G hg Sl Tl T wHEHA T W Tk @ T
TS (TRUAYT) =T Hhet FHRIT-=aH T 7| Tdiel, amfirs
T, WA R 2R 39 T o dgd Tmfud U8
FEYHY AN (TISTRUA) o TgdiT & 2003-04 H
& 6 TS I TR AT 6 AR 18 91 A o) 39
e A i fre swifia fiememehi 1 gt 3R
A o AT ok SFATER R JUMT Fo, SSHIME, =,
w9 3 SH o fote Hiemsment i et o foe @t
i gell 1 Srerdd foRan T e # @Ey gun s
Toram o forad safershTST STaI Rl SRl F® AT
T HIfed T@r T ATl TSR A fafve Fiy wmf %
faw oft g fafy ot faswor wicrwta onfua fou)
I ATIIAT ST o IcqTEA 2 fohami ot Heg i
% fau R @ Tefud $Y-THamud % H@eyg § A
FreATereRt o fofdl wers qd Aaud (diuaets) foewfad
fopu o1 ® ¥ GEUH A AT TP TS SR %
gy § AU AHIfRd SRIMTTEnsT & fow SR ok
Thett & fore sefioran adieror foram iR wedeh o 39
Yegia <t Fmt &

IR F1 &I &9 § forrioer, a1ed 3R §F o &9
TEERT TR ST §1 <9 Sl el SR 39S HT A
32 ST JEERd fohaT ST § UF ST Y&FA 1 ARTEH
T 30% R hg AISKI AfSHT SFR % I i’
JEERUT hl ST & dgd foestad Stenfifern st
AHOE T W SR ¢ W@ 7| WRA § TR g@H i
srreeforams ugfa ol uefl dnerl S Ty IR T
2l

TeRmIfireT TUTET TR, SR @ % SR TEhiT®
uftre AT, SeR fRwifier frradt qen uen % fog
U3 STy, offe Y@ Suafesdn W | fafva &
1 W A W gu Rt s e o foe o
1ed! fopemt il T W 1T IE TR T 7| Fehi
3T At ek ! SR = T3S il ITFfId WIAT
Tre TRt IR foRan ST g 71 GEidd 3camgl H SRR
Q@ AR FEEEge i FE g5 9 UTS TS|

¥ 2020 % ENH TACHATETR-11 o Tgd WIH g
T Tk HY-TTH Igad kg W TEIH | iU

the management of D. cadambae. An Android mobile
application, 'Delta T Calculator', was developed to
evaluate conditions suitable for spraying in
agricultural and horticultural crops.

One of the success stories of this Centre has been the
successful implementation of the residue monitoring
plan (RMP). This was the 18th year of the Residue
Monitoring Plan, initiated by APEDA, Ministry of
Commerce, Government of India in 2003-04 in
collaboration through the National Referral
Laboratory (NRL) setup under this institute. The
package of practice related to the list of recommended
pesticides as per their label claims and the list of
chemicals for monitoring pesticides for EU,
Indonesia, China, Russia and GCC were updated. 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. The pre-harvest intervals (PHI) of
newer pesticides are being developed with respect to
corresponding EU-MRLs in grape to help farmers for
production of residue compliant grapes. The institute
through its National Referral Laboratory conducted
proficiency testing for grapes and peanut for its
nominated laboratories and monitored their
performance every year.

Grapes are mainly processed into forms of raisins,
wines and juices. Almost 32 per cent of total grape
produce of country is processed and grape drying
contributes approximately 30%. Centre is stressing on
popularizing developed technologies under concept
of 'zero waste' processing of Manjari Medika grapes.
Australian method of grape drying is adopted in India
with minor modifications.

Raisin quality assessment, ascorbic acid application
during grape drying, GAj applications towards 3
better raisin recovery and quality, etc. are major
accomplishments. Considering demand from different
sectors, the study on identification of black grape
varieties for raisin making has been initiated. Cookies
and muffin cake were prepared by spiking with an
optimised amount of grape skin powder. The fortified
products were found with enhanced content of dietary
fibre and carbohydrate.

An Agri-business Incubation Centre was established
at the institute during 2020, supported by ICAR under
NAIF-II. The objective is to propagate and support
the business environment in the agriculture sector.
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Many incubates have already joined the ABI and are
getting help in respective areas of business.

Under its Outreach programme, the Centre is working
in different states notably West Bengal and Mizoram.
In Bankura dist. of West Bengal, the project funded
by State Govt. is in progress. The varieties Thompson
Seedless, Fantasy Seedless, Manjari Medika, Manjari
Naveen and Manjari Shyama have been successfully
established in the field. In Champhai district of
Mizoram, Centre’s intervention w.r.t. hydrogen
cyanamide application for uniform sprouting,
fertilizer and plant protection schedules in Bangalore
Blue has provided necessary impetus in vine
productivity. Following, Centre’s package, on an
average farmers of demonstration plot earned Rs
87051/- per acre over other farmers.

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

The scientists have been actively visiting vineyards in
all parts of India and have over the years developed
excellent personal contacts with the growers, the state
agriculture department officers and other stake
holders. This has resulted in in-depth understanding
of the problems being faced by the farmers and the
industry and in resolving many of the problems based
on short and long term experimentation. As part of
soil health management, every year soil health cards
are distributed to farmers in different areas. The
institute has developed decision support system (DSS)
for managing disease, pest, nutrition and irrigation
based upon weather forecast and crop growth stages.
The DSS has been commercialised.

The research programs are formulated after assessing
the needs of grape industry in India. The
recommendation of Quinquennial Review Team
(QRT), Research Advisory Committee (RAC), and
inputs from other grape industry stake-holders are
deliberated by Priority Setting, Monitoring &
Evaluation (PME) cell for identifying the research
priority areas.

Collaboration with scientists from other research
institutes and Universities has helped in generating
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IcTE qehiTehl o1 forerta 3T e

4. IR H THIHA T a1 faemm 3R Sied
5. SR TEER 3R qed TEEE % I gers —gd e
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6. I 3R 36k TEERd 3G | Qe GRad

7. &, 3euTed I SR hil TUrE seH T IedTeehl
! AT W % o fequmeart & 99 3R wera §
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additional supporting research data. The Centre is also
involved in research coordination of AICRP Centres
working on Grapes under AICRP (Fruits).

Presently research is conducted under broad areas of
genetic resources and improvement, production
technology, plant health management and pre and
postharvest technology. Besides seven institutional
research programmes, seven externally funded
projects are in progress. The Centre also undertakes
consultancy and mandate related contractual research
project and provides training also.

Mandate

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

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

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

Thrust areas of research

1. Conservation, characterization and utilization of
grape.

2. Genetic improvement of grape.

3. Development and refinement of production

technologies for enhancing quality, productivity
and sustainability in grape.

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

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

6. Food safety in grapes and its processed products

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

Co===09
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A. Jan — Mar 2021 (F.Y. 2020-21) (¥ @@ H Rs. in lakhs)

i. yird W % R.E. =94 Expenditure | 3ifaw egem | Torea amg
5 Heads 2020-21 (Jan- Mar 2021) Final Grant Revenue

2 ] o . 5 X Generated
. _ AT Institute GEA Institute | TEATT Institute

L. TYMYAT 9T Estt. Charges 614.54 130.25 614.54 Total

3. SMATOTA. 0.00 0.00 0.00  Revenue
Receipts

4. I 9«1 TA. 2.28 0.83 2.28 earned
during F.Y.

5. 39T Equipment 8.37 8.29 8.37 2020-21 is
Rs 79.49

6. AT 4.97 4.97 A0 | e

6. Y& Library books 1.56 1.56 1.56
Revenue

5. 31 YR Other charges 533.09 187.70 533.09 receipts for
Jan to

6. 9|10 St Works 65.62 54.87 65.62 March 2021

7. feR Furniture 228 228 g | BSOS
lakhs

8. UM Pension 104.55 0.96 104.55

%1 Total 1337.26 391.71 1337.26

B. Apr-Dec 2021 (F.Y. 2021-22)

4. v AR § R.E. =99 Expenditure | 3ifa® eeq | Toea o
. Heads 2020-21 (Jan- Mar 2021) Final Grant Revenue

! 2 . 2 . : . Generated
_ AT Institute AT Institute | TEATT Institute

1. TUM9AT I9R Estt. Charges 679.93 564.30 679.93 Total

3. M ATOTA. 0.00 0.00 0.00  Revenue
Receipts

4. IET 9T TA. 1.73 1.70 1.73 earned
during F.Y.

5. 39Ukt Equipment 56.02 0.00 56.02 2021-22 is
Rs 60.00

6. IMWAIT 16.88 0.00 16.88 lakhs.

6.  g&deeid Library books 0.00 0.00 0.00
Revenue

5. 31 ¥R Other charges 364.27 231.72 364.27 receipts for
Jan to

6.  famfor %= Works 0.00 0.00 0.00 March,

_ 2022 is Rs
7. Wte” Furniture 2.40 0.00 2.40 2467 lakhs
8. UM Pension 45.60 24.19 45.60
&l Total 1166.83 821.91 1166.83

Note: Above mentioned RE and expenditure pertains Institute + NEH + TSP + SCSP Budgets.
* Revenue generated through sale of planting material and farm produce, professional service functions, testing

fees, license fee, sale of publications, applications fees from candidates / diploma fees, interest on loans and
advances, cost of tender forms, waste paper / condemned material sale and other mis. receipts.
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ek feordt Staff position

‘Jﬁ 1 =T Number of posts

wiehd W =
Sanctioned Filled Vacant

1. IgEYH 3R J§Y Research and Management Personnel 1 0 1

2. A Scientific 17 18 -1

3. ARl Technical 8 8 0

4. yumEfe Administrative 13 8 5

5.  "gReh Supportive 7 7 0

% Total 46 41 5
le===9
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Research Achievements

I. TR0, &R 3R U

I. Conservation, Characterization and Utilization of Grape

SR AT FETeA Jaed

IR TG HUE

%o 481 R TfAfEai i wefua s 3e Ta@Td fora
ST TET 21 S A 328 Uil ¥ wed ar TR 1t &
2NH D7 ISt wwta it 18 @t s 2, sfisi=
13, fisfH 20, S 21, semn ¢ 3R 1103

SR TGl T SAThe

el 328 ATl 1 STMhe TS T AV ALV o TER
W R | g foR e @t S @ @ 5 e W
HR WH T (qdifersr 1) W 7o @ean wid o
(23.60%) & Taffess aum Tes asH (0.93%) & faT
=qan figar gt 1 TS| SEET aav ok |-,
e aifefad o shie (o) =1 e +ff =amaes &
G g afEt o STTER 9 ST T4 S 08 gt
T & 202 gfafeat & fea & w0 off guret e & 2@

Management of grape genetic resources
Collection of grape germplasm

A total of 481 grape accessions were established and
maintained. Out of that, 328 accessions were in
fruiting stage. Six grape accessions were collected
during the period viz. Sheegene 2, Sheegene 13,
Sheegene 20, Sheegene 21, Blagra two and 1103P.

Evaluation of grape germplasm

A total of 328 grape genotypes were evaluated for
bunch and berry parameters. Although wide
differences were recorded for the nine parameters
recorded (Table 1), highest variation was recorded for
number of bunches per vine (23.60%) and minimum
variation was recorded for bunch weight (0.93%).
Along with horticultural traits, pest (thrips) incidence
was recorded in natural conditions when symptoms
were widely appeared on infected leaves. No
symptoms of thrips infestation was recorded in 202

Atferert 1. WIOT 3R oo @eron @ fafaear fawor (328 R wfafsar)

Table 1. Variation recorded for berry and bunch traits (328 grape accessions)

Parameter

eI Mean  12.2 133.5  113.9 3.72
T 0.33- 5.70- 16.1- 1.18-
CV (%) 23.60 0.93 1.85 1.31

Berries/ Berry
bunch Pedicel Bunch | diameter
length | compact- | (mm)
(cm) ness
(Berries/
cm)
65.5 0.82 4.30 14.53 16.72
5.50- 0.50- 1.15- 8.50- 8.50-
269.5 1.95 12.0 22.5 27.5
8.45 5.75 7.11 3.7 3.46
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MU, St Ay yfafeat d@ foafe w0 w gae @
(aferert 2) 1 T & srwwfera wfafsa s frea wfgsogar
% fau goeRr o afesar o foe swrefiya o &1
TqgeRoT feRan STem|

genotypes, while remaining accessions showed
variable degree of infestation (Table 2). The
genotypes with no symptoms of thrips attack will be
further confirmed for thrips tolerance and will be
elucidated for mechanism involved for the tolerance.

qTfeteRt 2. 3R ufafee (428) ® formm wwma i
Table 2. Thrips incidence recorded in 428 grape genotypes

afarf® =T No. of accessions

1. 3= Nil
2. 1 Low
3. #=IH Moderate

4. 3I= High

II. 3R ¥ IR R

II. Genetic Improvement of Grape

Tregg wfatierehar & foTe s=@F (IROT-11):
[T HeRil ot Hediehd SR SiiA fuRiiaten
Hafa faewa

ST IS IsRH o SR i Feht TASHI 8 e 440
SIS STH U, TR ITERE SH 8 156 3 gQ
3R 42 foerfaa Rl &1 &= seT foran | fafim
g Al 9 foshfa SATafe weie it 3 § Tqd
B 31 Iqeh TASAT (TF82_23 x SF 3R TH09_21 x
SITE) T T R FHe 63 TS H ST 6 TS|

WM & 3999 o [0 TRl <hi Ug=m=

FA 123 TR (HESTR x AT Hieord: 43 3R ¥d
faae x afwea Higed: 80) 1 T 3R AV Aeqvli
YR W fsdnor TR | gt STt § s e,
TSIGd el o8 TaTs IR Tod Todl A& § a1
firan uTE TS| qoTensR 9§ 90T S SR =
e o fofu 3= firsan & 1 TE)

At TR, geal, JTEUH, TrAdl, = 6l g 3R
e AT o SATUR T, 8 Hehll (TH103.23, THA84.24,
TE58.24, TH82.23, TH111.24, TI76.24 TH68.24,
TE65.24) H WH % 3ILIA HI GHAT UTE TS| 3H
Gt il % TTes IR Wi sAfekg  drfereRr 4

A 2

* S

e

202
133
79

14

Breeding for mildew resistance (Phase-II):
Evaluation of promising hybrids and gene
pyramiding

Progeny development

Among the 440 seeds obtained from three cross
combinations, 156 germinated after the stratification
treatment and 42 F1s are established in the field. The
genetic  stock developed from different cross
combinations is presented in table 3. A total of 63
bunches were crossed using two cross combinations
(H82 23 x James and HO9 21 x James).

Identification of hybrids for table purpose

A total of 123 F1s (CBR x Thompson Seedless: 43
and Seyve Villard x Thompson Seedless: 80) were
analyzed for bunch and berry traits. In both the
populations, wide variation was observed for bunch
weight, peduncle length, bunch length and bunch
compactness.

Comparatively higher variation was recorded for
berry diameter and skin thickness. Based on the
parameters such as berry size, firmness, total soluble
solids, acidity, skin thickness and flavour, 8 F1
hybrids (H103.23, H84.24, H58.24, H82.23, H111.24,
H76.24, H68.24, H65.24) were found to have
potential for table purpose. The bunch and berry data
of these F1 vines is presented in table 4.
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HIGH3U- 3 S aTfiies Hferde 2021 >

arfereRt 3. a9 2021 % IR foreRfea wata
Table 3. Progeny developed during 2021

w4, Uqgeh T
S. No. Cross combinations Seeds obtalned Seeds germmated Vmes establlshed

TEI82_23 x SIFH H82 23 x James

2. TWH09_21 x WA HO9 21 x James 80 10 2
3. WH98_23 x SFH H98 23 x James 40 6 0
Fe Total 440 156 42

ATCTERT 4. W & ILTT ¢q T HHIG 3118 Whdl o [e R HIUT FEA0T
Table 4. Bunch and berry traits of eight hybrids potential for table purpose

.9, | ereror TSH|(twH|twH|teH|teH|teH|teH|toH
S.No.| Parameters 103.23 | 84.24 | 58.24 | 82.23 [ 111.24 | 76.24 | 68.24 | 65.24

=& IS (UT) Bunch weight (g) 205 211
2 T=s oeE (A9) Bunch length (cm) 134 15 155 85 11 12 13 95
3 wfor @&rg (frft) Berry length (mm) 26 29 25 21 26 22 27 22
4 mfor = (fet) Berry width (mm) 22 25 25 16 22 19 21 20
5 25901 a4 (M) 25 Berry weight (g) 178 173 154 78 135 104 109 135
6 o org (fift) Peduncle length (mm) 20 72 70 33 47 40 24 45

7 yvaga @ars (feft) Pedicel length (mm) 5 11 7 4 5 10 7 5

8 g &amg (frdt) Brush length (mm) 6 7 5 6 5 5 5 7
g 7B WO (WfT/Wh) Bunch compactness 351 35) g5 510 396 365 247 728
(Berries/cm)

10 srean (/<) Acidity (/L) 42 90 87 682 86 675 955 675
11 Jumea (ofs) TSS (°B) 20 183 189 19 20 172 18 181
12 diw" pH 35 343 332 329 337 331 312 339
13 =for gedl Berry firmness (%) 93 88 78 79 82 77 65 86
14 o= "ierg (fft) Skin thickness (mm) 026 028 017 018 02 011 032 028

A STRE W TaTia feRgTiarsT SUFRRAT & fotu  Raisin sensory evaluation for identification of
TR e potential hybrids for raisin making

. . Sensory evaluation was performed for raisins made
T SRSt x e Heetd 1R & et « afmed o0 1) hybrids developed from Carolina Blackrose

e o 10 T Al ToRRITT %@ TGl AR BRI x Thompson Seedless and Seyve Villard x Thompson
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TIT| $9 HeRLl SRl T[g Sl AT, UHTE, ITrAdT SR =
Y A1eTE o YR TR Rt s o6 fote <=1 | o)
AR o YR W 3 U § TH01.23, TH84.24,
TE19.24, TA58.24, UH85.23 I TH68.24 fhufuw
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gl A A H?}B.?ﬁl .

TS IUGTHAT o ToT¢ WHTA Hemdl hi Uga™
fafire for 93} <temon & SR W, 95T s\ H % foe
o whe SR e T G 1 e TR T whe
3R TF TRl | 3T TIerehial gRI aTsd dar 3l g
/7 I AfRaH eehal de foRfraa g9 feam mem)
AR AT 1 A SRR TR T qen A g e
Aq I AT gad fasowor fen | w%he gl d,
TE52.23, TH75.23 3 TH61.21 09U &I O =1
TUTERT STl UTC 1T 37 S0 aTe ST S &7 a8 TS|
TF52.23 | I ATE H A %o o A1 Al g9
g oft| T=75.23 ATE, I TR % IWHCAHT e,
et SR wan & A grg o aiget oft| arsd Iuhdl
% foru fore o T} RPauT % STER W ATeRer § T
TR | TH67.22, TH96.24, TH73.24 3 TH34.24
SIS YTT U] TE67.22 d1E,a-Ead 3R 7dTel o
TRATSH % F1 el T 3 el 1 gie & g off, Seifeh
TH96.24 AT AT FeAl T YL 1S TS|

T x ATHAT TEAT HR HUTATT SeTehilS X
oqTHE Higed geRll § ST fiegyg wfciearshar 6t
uga™

FA 117 G (I x IHe Head: 43 3R KA
SRS x oTe Heod: 74) f fiogy fafean &g
& fagl Site 1-9 Ffiendlt W T & TE1 T 9
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Seedless crosses. These hybrids were selected based
on pulp content, total soluble solids, acidity and skin
thickness, etc. Among these hybrids, H01.23, H84.24,
H19.24, H58.24, H85.23, H68.24 were found
promising for raisin purpose.

_l : -
1 H84,24

Identification of hybrids potential for wine
purpose

Based on various berry sensory parameters, seven
white and five coloured hybrids were selected for
wine making. Wines were prepared as per protocol for
white and red hybrids accordingly. Juice/must were
allowed to ferment till it reached its maximum
dryness. Wine sensory analysis was performed after
three rackings of wines (approximately three months
after fermentation) based on seven point hedonic
scale. Among the white hybrids, H52.23, H75.23 and
H61.21 were found with overall good quality and
showed potential for wine making. The H52.23 wine
had intense floral aroma with fresh fruitiness. The
hybrid H75.23 had aroma with high level of tropical
fruitiness, hints of herbaceous notes and elevated by
spicy notes. Among the coloured hybrids evaluated
for wine purpose, H67.22, H96.24, H73.24 and H
3424 were found promising based on sensory
analysis. H67.22 had aroma of dark fruits with
combination of herbaceous and spicy notes, while
H96.24 was found to be rich with red fruits aroma.

Identification of downy mildew resistant progeny
in James x Thompson Seedless and Carolina
Blackrose x Thompson Seedless hybrids

Total 117 F1 progeny (James x Thompson Seedless:
43 and Carolina Blackrose x Thompson Seedless: 74)
were screened in vitro for downy mildew reaction at
1-9 UPOV rating scale. Among these, 50 F1s (James
x Thompson Seedless: 31 and Carolina Blackrose x
Thompson Seedless: 19) were rated in 1-3 UPOV
rating scale and classified as resistant genotypes.



IR ¥ UThideh ®U ¥ fole =8 iR o
ufur & foT0 ao==

IR e TS (Sfis x ofist Tea: 17, i TfRa x s
14) ¥ %A 31 TR Torerfd gu ol 3 | 17 SRl 1
&R foRaT TRIT| STREE-TaeR 2021 % GRH, 8 T
x grre Higad, 18 a9 x w Hgad dAR wm
g™ x I 7o o o SRR TAISHI T ITIM T
Fel 390 o8 shid fohT U

T R T AR IR

¥ 2021-22 % Hold HIEH o SRH FHel At T -3
FE I T T x T Hedw, 1 wERe x et
Hreetd, T atahe x fopmaa ey, forem disea x s
Tolte, forae O x Trmee diedw, foma x S
Higaw, el Heam x 18 7o, oW dead x 8
AT 3R 1 Tl x TR diew fasfia e ) 5|
TR § SR H 766 THRA Tooi i MW g3 SEih 1S
T, TRaTE U 3R 38 ke o Amfesd €9 § 110
G TG o1 ol AT TRad-siierdr 9e7 i &
fore e fopam | & 2020-21 ¥ fashfEa g @ Fafd
forerma o1 o Tfa W R

TheTH! Higetd 3R Tohmed dieeta | yuT s=ma
ot Heod (930) IR foRma Heod (351) & Fd
1281 IS - T W (T & oG A §
124 THTE ) YU a=1a & T g1 genfea wiem (31
IR M2) R ws fowr difgan (3) W weenfa
|

AT HTemT W R Sfisel § ¥ 90% sel 7 fomm
2@ | e deew i frwe diead % wisie #
Tl ST AT WL T W 77| 39 heieh oh HIEAH
T fora Higalm 9w iR Tert Hiegdw ¥ e iy
ST g

e e | foet gaar fomes

I Toe & ofis i feae et # o o eg 24 W2
I 17 BTEeieM WafiedTse | WaT | 91E W o -UHTSeS
500 A # 24 =2 SR 3Aq ° Sfie, 500 didfiem 4 24
¢ o foIg T | &g o 15 fomi ok gasfiad, s
& for gyl grn R 3 afor wE 1 T | 49
wftrera g st foram e (Fot 1)1

HIGIII-I31 S aifies uferde 2021 L

ICAR

i

Breeding for naturally loose bunches and
bold berries in grapes

Total 31 F1s progenies were developed from the four
cross combinations (seeded x seedless: 17, seedless x
seeded: 14) and among these 17 Fls are established
in the field. During October-November 2021, three
crossing combinations of Red Globe x Thompson
Seedless, Red Globe x Flame Seedless and Flame
Seedless x Red Globe were carried out. A total of 390
bunches were crossed.

Genetic improvement of coloured grapes

During fruiting season of 2021-22 total nine different
crosses viz., Red Globe x Fantasy Seedless, Red
Muscat x Fantasy Seedless, Red Muscat x Crimson
Seedless, Crimson Seedless x Red Globe, Christmas
Rose x Crimson Seedless, Rizamat x Fantasy
Seedless, Fantasy Seedless x Red Globe, Flame
Seedless x Red Globe and Red Globe x Crimson
Seedless were developed. Thus 766 crossed bunches
from these crosses were harvested. Whereas 110 open
pollinated bunches collectively from Red Globe,
Christmas Roses and Red Muscat were also obtained
to produce segregating population for creating genetic
variability. The progeny development from the
crosses developed in 2020-21 is in progress.

Embryo Rescue in Fantasy Seedless and Crimson
Seedless

Total 1281 ovules of Fantasy Seedless (930) and
Crimson Seedless (351) sampled at different time
period (from 4th to 12th week after flowering) were
inoculated on two modified MS (T1 & T2) and one
Nitsch media (T3) for embryo rescue.

Effective ovule development was observed in more
than 90% of inoculated ovules on all three media.
Successful germination of Fantasy Seedless and
Crimson Seedless ovules was observed on all three
media. Total eight plants of Fantasy Seedless and one
plant from Crimson Seedless were recovered through
embryo rescue approach.

Breaking seed dormancy in Red Globe

The seed treatment comprising of soaking in water for
a day followed by 1M hydrogen peroxide for 24 hours
then in 500 ppm a-amylase for 24 hours and finally
in 500 ppm GA; for 24 hrs. Subsequent chilling for
15 days was found effective and gave 49%
germination in Red Globe (Fig.1).
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Fig. 1. Embryo rescue in Fantasy Seedless and Crimson Seedless

E@ R Aol FEAvierar ﬁm 3111:{ Genetic improvement of grape rootstocks
TAd T TR IR for drought and salinity tolerance

! —_ This project was initiated in 2021 with an objective
aﬁ .2021 b FL@ R hil S to develop the grape rootstock genotypes tolerant to
oAgd faeRfed it o 3T ¥ I8 ISl I% 6 T8

drought and salinity stresses.

fafer o R Blscl'iil q g Flower induction in different grape rootstocks
a¥ 2019 ¥ 2021 % ZH SRS, HC WS, 1103,  The efforts were made to induce flowering in
11031, 1403 3R dTee 31k § T4 & T R Dogridge, St. George, 110R, 1103P, 140Ru and Salt

T 3R FhdaEeh I ST R e (few 2)| Creek (Fig.2).

Fig. 2. Flower induction in different grape rootstocks
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The floral biology of the rootstocks revealed that
Dogridge and Salt Creek are hermaphrodite and
behave like female vine due to reflexed stamens. The
flowers of St. George, 110R, 1103P, 140Ru were
devoid of pistil and behaved as a perfect male vines.

Progeny development

Five crosses were developed on Dogridge and Salt
Creek using 110R, 1103P, 140Ru and St. George as
male parents. Total 159 crossed bunches were
obtained. Likewise 45 open pollinated bunches of
Dogridge and 15 open pollinated bunches of Salt
Creek were also tapped to generate segregating
population for creating variability. Total 136 hybrid
plants were obtained from the crosses effected during
2020 1i.e., Dogridge x 1103P (118), Dogridge x 140Ru
(04), Dogridge x St. George (04) and Dogridge x
110R (10).

Breeding activities

Three crosses viz., Dogridge x 1103P, Dogridge x
110R and Dogridge x 140Ru were developed in 2021
on the genetic background of the Dogridge. As a result
total 77 crossed bunches were obtained.

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

Gene VvCIGR1 from Thompson Seedless (TS) and
salt tolerant rootstock 110R was cloned in binary
vector under the control of CaM V35S promoter which
is a constitutive promoter. The cloned gene was
transformed into tobacco. Interestingly, the
transformed tobacco showed extremely slow growth
as compared to control plants indicating that this
transcription factor is controlling several energy
pathways. For study the expression under induced
conditions, this gene is cloned under the control of
Rd29 promoter which is stress inducible promoter.
The transformation of this gene and another salt
inducible gene VvMyb114 is under progress.

QTL mapping of bunch architecture
related traits in Grapes (Vitis vinifera L.)
under Indian conditions

SNP Genotyping of hybrid population

During the period, Genotyping by sequencing data for
106 hybrids of Carolina Blackrose x Thompson
Seedless and parent genotypes was received from
service provider M/s Eurofins Pvt. Ltd. A total of
11,47,087 SNPs were detected. The GBS data was
processed to remove SNPs with missing data, minor
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allele, poor quality data and only 1,03,890 SNPs
were retained. Two hybrids with missing data for
large number of SNPs were also removed from
analysis.

Construction of molecular linkage map

The SNP data for segregating population was
segregating into three classes. (i) 31,985 were
heterozygous in Carolina Blackrose and homozygous
in Thompson Seedless and were used for construction
of linkage map for Carolina Blackrose, (ii) 21,001
SNPs were heterozygous in Thompson Seedless,
homozygous in Carolina Blackrose and were used for
linkage map for Thompson Seedless, (iii) 11,052 were
heterozygous in both CBR and Thompson Seedless,
this and SNPs in class i and ii were used for
constructing integrated map. Software JoinMap 5 was
used for linkage analysis. Carolina Blackrose linkage
map consisted of 1716 SNP markers covering a total
distance of 2219.96 cM with an average distance of
1.29 cM. The linkage map is given in fig. 3.
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Fig. 3. Molecular linkage map of Carolina Blackrose
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TS linkage map consisted of 1308 SNP markers
covering a total distance of 1453.46 cM with an
average distance of 1.11 cM. This is given in fig. 4.
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Phenotyping for bunch architecture related traits
in CBR x TS hybrids

The data on 13 different bunch architecture related
traits were recorded on 50 hybrids of CBR x TS

population for the second season. These hybrids
showed variation for these traits (Table 5).

aTfereRt 5. WeTR x Fud el B Taia o8 watea i & fore fman
Table 5. Variation for selected bunch related traits in CBR x TS hybrids

T8 @18 (8HT) /Bunch length (cm)
=8 I (UT) /Bunch weight (g)
T8 =gt (A4t) /Bunch width (cm)
Tfor a4 (3T) /Berry weight (g)

Tfor wes (firft) /Berry length (mm)

afor =am@ (faft) /Berry diameter (mm)

10.39 £ 0.31 3.8-15
158.7+10.1 49-416.67
29.93 £2.8 4.9-85.67
40.85+2.4 11.4-86.67
19.07 + 0.44 12.18-24.67
15.73 £0.39 9.47-23.3
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Phenotyping data and linkage map data for 50 hybrids
were used for QTL analysis using software MapQTL.
At LOD cutoff of 4, QTL regions were identified for
different traits. (Fig. 5).

o= 5. wdee Aftm o wfaffer =
Fig. 5. Representative chart of QTL mapping
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Identification of linked markers

association mapping

through

SNP genotyping of randomly selected grape
accessions

DNA was extracted from 128 randomly selected grape
genotypes and subjected to GBS for SNP
identification. A total of 15,66,080 SNPs were
detected across all the samples. Data was filtered to
remove SNPs with missing data, minor allele, poor
quality data and only 69695 SNPs were retained.
Principal component analysis and kinship analysis
was performed to study the structure in the
population. The population structure data was used
for association mapping analysis.

Phenotyping of grape accessions

Bunch architecture related traits were recorded for
117 germplasm accessions for second consecutive
year. The selected genotypes showed wide variation
for the observed traits. The summary of two years data
is given in Table 6.

The data was analysed and tested for distribution
pattern. Most of the traits showed normal distribution.
The phenotyping data was used for BLUP analysis
using genotypes as random effects. The analysis
estimated heritability of different traits and best
performing genotypes for different traits.
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Table 6. Variation for selected bunch related traits in CBR x TS hybrids

AT Trait
Range Mean SEM Skewness Kurtos1s

T fo=dr/ Bunch volume 32.8-495
= Goqd™ (UT)/ Bunch mass (g) 39.2-522
T oas (dt)/ Bunch length (cm) 13.3-207.5
T e (dft)/ Bunch width (cm) 24-100
Tfor di=mg (faet) / Berry length (mm) 10.7-27.3
afor =@ (fieft) / Berry width (mm) 10.5-21.6
HfoT wfd =5/ Berries/bunch 10-227
20 |fOT a=H (UT)/ 20 Berry weight 14-109
UfafthahsM/ =8 Ramification/ bunch 2.5-25
o AUfhers/ Ist ramification length 6.2-90
feeftr Yufhere™/ Iind ramification length ~ 5.8-87
€3 @a8 (Aft)/ Peduncle length (cm) 9.7-50
gad @ars (fefl)/ Pedicel length (mm) — 2.7-22.2
YT SR THTEATH g1 Hegat fasown

wEiftyE 8fYn & fou "igeasr TEd 1 39T
IS ST AT ST 1 AT R | SR
fifrr uisa snutfa fasewwr g 276 AmRT-eqor
TEITUEH 107 # i I e AT® W g H TE|

TE TG 149 THUAH GNT R TMQ FAifeh s TEUAdt
T T SATET A G 9 Y I (dTiersht 7) | T Ak
AT | HETd THUAAT foTohst g 11 T 9T gu| fiaee
fafer ufea g 22 AER-deq TEni it ugE i TE
3R Fg 19 THUAT! GRI ST TTT| ShIHEM 5 T JETfua
THEAT "R THS 4053397 3 s AT, e 98,
o5 foream of wftr avm % @y Jem fowmn|

Wl x Auw "wdl # fomrer Arehe-—areron
Taswor grn wafaa Al i ggeE

ettt x fw@ i A & S e it
BTSN 221 =l fETer ATk —1equr faeaer g wEfera

181.12
208.93 8.84 0.47 0.8 0.35
119.17 2.88 0.27 0.1 0.06
49.76 1.14 0.25 0.84 1.76
18.02 0.34 0.21 0.35 -0.53
15.44 0.24 0.17 0.44 -0.45
97.31 4.21 0.48 0.74 0.13
48.45 2.06 0.47 0.65 -0.42
9.93 0.29 0.32 1.23 4.16
27.41 1.21 0.49 .22 3.25
23.56 1.15 0.54 1.39 4.44
24.51 0.69 0.31 1.01 1.18
5.54 0.19 0.38 5.01 34.15

Association analysis using GLM and MLM

Phenotyping and SNP data was used for association
mapping using software TASSLE. General Linear
Model (GLM) based analysis identified 276 marker-
trait associations at p value cut off at 10-3.

These associations were represented by 149 SNP as
many of the SNPs were pleiotropic (Table 7). Highest
number of associated SNPs were on Linkage group
11. Mixed linear mode (MLM) analysis, which takes
into account the population structure also, identified
22 marker-traits associations, represented by 19 SNPs.
SNP marker S5 4053397 on chromosome 5 showed
association with bunch length, bunch width, bunch
volume and berry weight.

Identification of linked markers by single marker-
trait analysis in CBR x TS hybrids

Genotyping data and phenotyping data of CBR x TS

segregating population was also analysed using single
marker- trait analysis. The details of linked SNPs for
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Table 7. Details of SNPs associated with different traits

AT HEId T
Traits & &t Traits & &
No. of linked No. of linked
SNPs SNPs
T faa®/ Bunch Volume 16 20 90T a5/ 20 Berry Wt 38
yfd o Infhhem Tean/
T e[/ Bunch M 17 1
LU No. of Ramification/Bunch 0
T8 @S/ Bunch Length 04 o 1fHfthehs/ First Ramification Length 08
T8 <1ers/ Bunch Width 39 feeftar Mufhers™/ 2nd Ramification Length 09
Tfor Si=g/ Berry Length 72 €3d @es/ Peduncle Length 02
Tfor s/ Berry Width 49 qS9gd e/ Pedicel Length 06
Tftr T vfd e/ s

No. of Berries /bunch

foran | fafi @ail % fow S waeTd @ freo
ATkt 8 # faan w21 S THAdl Wi St
7T T TR HS J AU ok A1 S femmn|

Tt feru T wTeRdt @1 weTUR
frere ARt & T & 7T A4 faae x dum i T

SATETE T T ToRam SR 39 SIS 114 HRU
1 ITNT G AW F Too AT Y Fafad a&oi H st

different traits are given in table 8. Several SNPs were
found to be pleiotropic in nature and showed
association with multiple traits.

Validation of linked markers

Segregating population of Seyve Villard x TS will be
used for the validation of linked markers. For this
purpose 114 hybrids of this population were used for
recording bunch architecture related traits for the

ATfeTeRt 8. HSeTR x ud smardt ® fafm sremt & 2 vowadt 1 faawor
Table 8. Details of SNPs associated with different traits in CBR x TS population

e Hafd TEEAdt

Traits $I T
No. of linked No. of linked

SNPs SNPs

T SAes / Berry length 14 ufherem wemn / No. of ramifications 1

Tfor =g / Berry width 11 g Iuftee / Ist ramification length 3

T8 SEIH / Bunch length 1 IR R RN / 2nd ramification length 2

T= foear / Bunch volume 2 w NEIH / Pedicle length 12

=8 a1/ Bunch weight 1 3 TS / Peduncle length 6

|01 AT/ T=S | No. of

berries/bunch

o

—
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second year. Based on BLUP analysis, 25 best
performing and 25 least performing hybrids
were selected and DNA was isolated. Allele
specific primers were designed for selected linked
SNPs.

Exploring the resistance potential of
pseudo R-genes to evoke fungal resistance
in Vitis vinifera (funded by SERB)

This project was initiated in January 2021 in
collaboration with Panjab University, Chandigarh.

Standardisation of regeneration and transforma-
tion protocol in grape

Nodal culture to obtain sterile explant

Diftferent concentrations of BAP were used for shoot
initiation from nodal cuttings and shoot proliferation.
MS media supplemented with 11 uM BAP resulted in
good shoot initiation wherecas MS media
supplemented with 11 uM BAP + 0.49 uM IBA was
optimum for shoot proliferation. These culture were
used as explant for callus induction.

Embryogenic callus induction from grape leaf

Young actively growing leafs with glossy surface
were used as explant. Five different combinations of
2,4 D and BAP were used. Callus was induced on all
the media compositions, however MS media
containing 6 uM 2,4-D + 1 uM BAP performed
better. Standardization of media for callus
proliferation and somatic embryogenesis is under
progress.

Embryogenic callus induction from anthers and
ovary

Young immature inflorescence of grape (Stage-II or
Stage-I1I) were collected from three grape varieties
and inoculated on different media composition. Good
calli were obtained from different parts of
inflorescence. Standardisation of media for
proliferation and somatic embryogenesis is in
progress.

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

A total of 814 Fls are established in the field.
Observations were recorded for bunch and berry traits
for 168 F1 vines (EMS treated: 102 M1 vines, gamma

treated: 66 M1 vines). Analysis of variance showed
higher variation for bunch weight, bunch length,
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peduncle length, pedicel length and bunch
compactness in M1 population of both EMS and
Gamma treated.

Evaluation of grape for

processability

The project was initiated with the objective to identify
genotypes for different processing purposes. Under
this project, crosses developed between Chardonnay
and Arkavati namely Charark1, Charark 2, Charark 3,
and Charark 4 were compared with Arkavati (parent)
for bunch and berry parameters as well as parameters
related to wine quality. Arkavati recorded higher
bunch weight (166.50 g). However, Charark 1 was
superioir in average bunch weight and 50 berry
weight over other Charark varieties (Table 9). A fairly
good content of TSS was recorded in grape juice and
found within acceptable limit of wine making except
for Charark 3. The pH range of juices was at lower
side and the range showed higher acidity content
(Table 9).

genotypes

Wine from juice of these varieties was prepared and
quality parameters were compared. Acidity and pH of
wines were in acceptable limit. The prepared wines
showed significant differences for recorded
parameters, but they were within acceptable limits
(Table 10).

ATCTeRT 9. TReh 3T TehTAT o e R T & Wi —TETEE T

Table 9. Bunch and physico-chemical juice parameters of Charark and Arkavati grapevines

repe T
Hybrids/ Genotypes Hrers (‘ﬁq’;ﬁ) gared (ﬁ'q"]‘) Juice pH

Bunch weight| 50 berry Berry Skin | Total Soluble Total titratable

(2 weight (g) [thickness (mm)| Solids (°B) acidity (g/l)

=1/ Charark 1 122.00 89.00 0.22 23.35 3.21 8.05
T2/ Charark 2 94.50 68.00 0.19 26.70 3.04 8.44
T3/ Charark 3 85.25 66.00 0.17 20.10 3.05 8.44
R4/ Charark 4 96.25 73.25 0.27 25.35 3.18 8.02
JThiadt/ Arkavati 166.50 64.25 0.23 25.20 3.02 8.60
SEm+ 3.28 1.05 0.008 0.10 0.11 0.15
CD 5% 10.22 3.26 0.025 0.28 NS NS

*_n;

f
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Table 10. Quality parameters of wines

HIGH3U- 3 S aTfiies Hferde 2021

Hybrids/ Gluc/fru Ethanol (%) Total acid Malic acid | Volatile acid
Genotype (g/h) (€] (g (g/h)
4.17 0.42

=1/ Charark 1 23.27

=eh2/ Charark 2 16.30 3.50
T3/ Charark 3 14.65 3.59
=Ieh4 | Charark 4 7.85 3.48
IThiadl/ Arkavati 19.55 3.43
SEm+ 0.13 0.011
CD 5% 0.41 0.033

11.80

12.82 4.37 3.05 0.49
11.60 3.55 3.10 0.31
13.40 3.95 3.25 0.57
12.50 3.42 2.70 0.34
0.23 0.026 0.087 0.014
0.69 0.082 0.27 0.043

III. 3FR ¥ T[UTEET, cUTEehal dgTH 3R Taddl o ol IcTe deh-iehl h faehtd 3R

TISeRIuT

III. Development and Refinement of Production Technologies for Enhancing Quality,
Productivity and Sustainability in Grape

R 1 fodifea o anfursas® &9 |
JATITTAeh TeheAl 3 ATl hl STTeheT
38 UESHT 1 YA SR Fergedl 1 TR (ot
T, Wit wfgsht 3 wierl forwifier) o fomrma W g
¥ R FE A A

1. forma Hieet|m

a¥ 2020-21% A SIS, 1103TR 3R 11036 W
Faryd frraa Hiedw aqetl &1 SThad heert
TEAT, 3T AR UEEl AT ok YR W R T
(arfetsrt 11)1 SRS W wafta froaa diedw o
IFEHT T T I=AY 39S IR 3NEd TS I gsl foha
TN 1103R W FHeAttd e dieaa o we@ 3iferss
=S TEAT 3R A T=8 IS 9T | gTeieh, ot
gl o o= Fel goei qere & fou e i@
@1 T 97| 1103TR & &1¢ SRS W1 helfid aaredi o
GTiF BoAgrRl o IS M| SIS heltd  odreti |
3Aferes 9ul &5 9T T S 1103TR o SR oT| 11039
g T FHAH A H o TS Afoek @it T8 W
& AT e HH o, I8l 1103 W FHeAHd Adrett d
a8 foodia wafa e €1 @ di 3fg, 3ue ofiw wfer

Evaluation of rootstocks for released and
commercially promising grape varieties

The project was initiated with the objective to study
the influence of rootstocks on growth and
development of grape varieties (Thompson Seedless,
Nanasaheb Purple Seedless, Crimson Seedless,
Manjari Naveen, Manjari Medika and Manjari
Kishmish).

1. Crimson Seedless

Crimson Seedless grapevines grafted on Dogridge,
110R, 140Ru and 1103P were evaluated for fruitful
canes, yield and quality parameters during 2020-2021
(Table 11). Significantly highest yield and average
bunch weight was recorded in Crimson Seedless vines
grafted on Dogridge. Crimson Seedless grafted on
110R showed significantly highest no. of bunches per
vine and lowest average bunch weight. However, total
soluble solids were found non-significant among
different rootstocks. Significantly higher fruitful canes
were observed in 110R followed by Dogridge
rootstock. Leaf area was significantly higher in vines
raised on Dogridge, which was on par with 110R.
Vines on 1103P had significantly higher shoot length
but least shoot diameter however, reverse trend was
observed in vines on 110R. Considering the growth,
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Table 11. Effect of different rootstocks on fruitful canes, yield and quality parameters of Crimson Seedless

LAl =S
Rootstocks I (3m) uared (ofsr) [Acidity | Fruitful (i)
Bunch wt TSS (°B) canes (%) | [ eaf area
Bunch /vine (@ (cm?2)
(kg/vine)

1103/ 110R 12.33 40.40 305.12 20.00 0.55 91.48 151.24

1403:|T{'<’3L/ 140Ru 10.58 33.00 320.86 19.96 0.52 78.32 149.56

110391/ 1103P 10.36 30.40 340.80 19.94 0.57 70.36 147.76

S/ Dogridge 1382 38.60 358.12 19.80 0.57 85.69 155.36

SEm+ 0.31 0.89 2.53 0.21 0.00 1.93 2.05

CD at 5% 0.95 2.75 7.79 NS 0.01 5.96 6.31

TS A& 1 A H @A §Y, SIS 3R 1103IR T
FHAmd fohrae diecta Tarsti 1 YeeiA 1= i gaT |
g T T

2. At wfgent

¥ 2020-21 % EHH SRS, 1103, 140G 3R
11039t W HeATHd HST AfSHhT ATt sl SATehei Beagrit
%, IS S TUEET ALV ok IR W H R
(aTferehT 12) | SRS WX IS T8 Tanedi | 7feeh 30,
Tes a5, @ el it aof & oot fopan ma foramt
SIHT 1103TR A ToRAT| A1 o siTel Tergrit ol e

yield and berry quality parameters, the performance
of Crimson Seedless grapevines grafted on Dogridge
and 110R was found superior over others.

2. Manjari Medika

Manjari Medika grapevines grafted on Dogridge,
110R, 140Ru and 1103P were evaluated for fruitful
canes, yield and quality parameters during 2020-2021
(Table 12). The vines raised on Dogridge rootstock
recorded significantly higher yield, bunch weight,
juice recovery and leaf area followed by 110R
rootstock. No. of fruitful canes did not differ
significantly between the rootstocks. The flavonoid,

ATfererT 12. AIS AfTHT & Fergret &, IUN 3R Juremt At R fafie gergeat = vama

Table 12. Effect of different rootstocks on fruitful canes, yield and quality parameters of Manjari Medika

T
Rootstocks
bunches /

(kg/vine) vine
11031/ 110R 20.38 63.80 319.66
140378/ 140Ru 19.33 67.60 286.14
11039t/ 1103P 17.25 63.20 272.82
SIS/ Dogridge 22.22 65.00 341.90
SEms+ 0.51 1.49 5.25
CD at 5% 1.58 NS 16.18

o

=

recovery

Fruitful

(%) canes (%)

19.92 0.41 68.54 95.28 162.44
20.36 0.45 67.59 93.12 159.34
20.54 0.38 67.00 90.49 159.02
19.88 0.32 69.45 92.55 171.66
0.31 0.01 0.43 1.66 1.91
NS 0.04 1.31 NS 5.89
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anthocyanins and Phenol content were significantly
higher in vines raised on Dogridge followed by 110R
(Fig. 6). Even the antioxidant activity followed
similar trend. Considering the growth, yield, juice and
biochemical parameters, the performance of Manjari
Medika grapevines grafted on Dogridge and 110R

e 31 h SR T a1 fiyen was found superior over others.
s Flavanadd [mgfL) mmm Phenol pgdml)
e Arithocyandn [mg/L) =l Antioxidant Activity (pmales)
5000
1500 4000
3000
1000
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500 I~
(1] 1]
Dogridge 1108 140 Ru 1103p
Rootstocks

ot 6. Wil Afesht it Sia THEE AT T qAg=di 1 THE

Fig. 6. Effect of rootstocks on biochemical composition of Manjari Medika

3. RS UUd Higdd

Y 2020-21 % A SIS, 110317, 14037 3R
1103%t W FHaAfd TR qdad Hieetd Qi Hi
AT BeTerl e TEAT, 39S SR I[UEHT ALqOT
aR W for o (arferst 13) 1 SRS W Fafta 6
TS TETERS it Higad aarett § el 7 4 s
3, TS aoH, JTHUd, Al 3 uul & oot feRa
T BTeATSR 1 103TR W heATHd aiai W ek wetgrt
o ITH 3T

3. Nanasaheb Purple Seedless

Nana Saheb Purple Seedless grapevines grafted on
Dogridge, 110R, 140Ru and 1103P were evaluated for
fruitful canes, yield and quality parameters during
2020-2021 (Table 13). Significantly higher yield,
bunch weight, TSS, acidity, and leaf area was reorded
on Nanasaheb Purple Seedless grapevines grafted on
Dogridge. However, higher fruitful canes were
recorded on Nanasaheb Purple Seedless grapevines
grafted on 110R.

ATAHRT 13. TS UGS HEAH & HEAgrat o, IUS IR UTaT Akt W i gergat &1 guwa

Table 13. Effect of different rootstocks on fruitful canes, yield and quality parameters of Nana Saheb Purple

Seedless
Hqerqgd

Rootstocks

Bunch wt
bunches / (€9}

vine

Acidity
TSS (°B) (%)

Leaf area
(cm?)

Fruitful
canes (%)

11031/ 110R 9.51 24.40 389.92 20.08 0.52 72.92 155.88
140371/ 140Ru 7.68 20.40 376.42 20.32 0.50 43.59 153.34
1103/ 1103P 9.50 2220 428.04 20.96 0.52 49.09 156.02
SIS/ Dogridge 10.70 24.20 442.12 21.88 0.54 52.35 160.50
SEm+ 0.07 0.16 331 0.22 0.00 3.80 2.11
CD at 5% 0.21 0.46 9.80 0.68 0.01 11.70 6.51
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4. Manjari Kishmish

Manjari Kishmish grapevines grafted on Dogridge,
110R, 140Ru and 1103P were evaluated for fruitful
canes, yield and quality parameters during 2020-2021
(Table 14). Eventhough highest yield and bunch no.
were recorded in 100R rootstock nevertheless, it was
on par with Dogridge. Manjari Kishmish raised on
1103P rootstock recorded significantly lower raisin
recovery compared to other rootstocks. Per cent
fruitful canes and leaf area were significantly higher
in vines raised on 110R and Dogridge rootstock
compared to other rootstocks. Considering the
growth, yield and raisin recovery, the performance of
Manjari Kishmish grapevines grafted on Dogridge
and 110R was found superior over others.

ATTCTRT 14. AN FRITTHIT & WeTgrel o, SUS SR TUTEwT AT W faiss gerg-ai &1 awma

Table 14. Effect of different rootstocks on fruitful canes, yield and quality parameters of Manjari Kishmish

g
Rootstocks
bunches /
(kg/vine) vine
1103TR/ 110R 10.05 56.60 177.52
1403Y/ 140Ru 9.20 52.60 174.78
11039/ 1103P 9.41 53.20 176.90
ST/ Dogridge 9.51 50.80 186.80
SEm:+ 0.31 1.55 1.98
CD at 5% NS 4.78 6.09
5. OISR =

¥ 2020-21 ¥ SATNS, 110377, 14037 3R 1103
T HATHd o TS Tl A1t a1 3TTeheld Boaerl] o
TEIT, IS AR TUET AN ok YR T AT T
(arfersht 15)1 11039 R Fafta i 78 Taed ¥ 3us
3R o8 g9 T1efd ®9 § Ak gt foRm T, AR
o5 9@ Ufd a1 § ST A IR 1 1103R
G W FHAMHd Tarett # e Beagrft 7 g TS
S SRS o THged off| | SRS W IS TS aAaredi |
I=AqH Ul & oS TR, ST 1103TR 37 14037 & il
Erel

*_n;

f

Raisin Fruitful
recovery | canes (%)
(%)

22.24 0.54 26.40 95.00 163.62
21.08 0.55 26.14 91.40 153.20
21.16 0.54 25.68 84.48 154.44
22.28 0.52 26.50 91.44 167.26
0.26 0.004 0.15 1.72 2.00
0.81 0.01 0.47 5.29 6.16

5. Manjari Naveen

Manjari Naveen grapevines grafted on Dogridge,
110R, 140Ru and 1103P were evaluated for fruitful
canes, yield and quality parameters during 2020-2021
(Table 15). Significantly highest yield and bunch
weight was recorded in vines raised on 1103P but,
though not significant, no. of bunches per vine
recorded were highest in vines raised on 110R
rootstock. Highest fruitful canes were recorded in
vines raised on 110R rootstock that was on par with
Dogridge. The vines raised on Dogridge rootstock
recorded highest leaf area, which was significantly
superior over 110R and 140Ru rootstocks.
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Table 15. Effect of different rootstocks on fruitful canes, yield and quality parameters of Manjari Naveen

Hqeqgd
Rootstocks T Acidity
TSS (°B) (7o) Fruitful | Leaf area

bunches / canes (%) (cm?2)
vine

110317/ 110R 17.41 46.80 372.10 17.96 0.57 93.82 158.36

1403777/ 140Ru 16.12 42.20 382.02 17.56 0.56 81.31 161.16

11039/ 1103P 18.32 43.60 420.20 17.52 0.55 83.75 169.56

SITRST/ Dogridge 17.43 43.00 405.56 17.70 0.55 92.37 171.32

SEm:+ 0.48 1.34 1.77 0.17 0.01 2.79 1.60

CD at 5% 1.46 4.13 5.44 NS NS 8.59 4.92
6. AT HiZAH 6. Thompson Seedless

¥ 2020-21 F NH SRS, 11091, 1 4037 afr  Thompson Seedless grapevines grafted on Dogridge,
K ’

5 . e ) 110R, 140Ru and 1103P were evaluated for fruitful
11037 W AT il SATeheT canes, yield and quality parameters during 2020-2021

AR S HEAT, 39 AR I AN F SR i 60 Even though highest yield, fruitful cane
fofarm T (QTfeAehT 16) | BTeATfeh S=IcH SUST, ®ACRN F9  and bunch no. were recorded in grape vine grafted on
3 e TEAT 1103TR w Has il TS M WAT 110R rootstock nevertheless, it was on par with
SIS & q9ed ol Dogridge.

ATTCART 16. ATHEA THEeTd & FEQRT oA, IUN 3R TUrEET Wt W s gegmat & g9

Table 16. Effect of different rootstocks on fruitful canes, yield and quality parameters of Thompson Seedless

Hqeaqgd
Rootstocks T Acidity
TSS (°B) (%0) Fruitful | Leaf area

bunches / canes (%) (cm2)
vine

1103/ 110R 15.05 44.40 339.00 20.84 0.55 93.17 161.20
14037/ 140Ru 12.58 39.20 321.02 20.64 0.57 83.82 158.64
1103t/ 1103P 12.94 42.40 305.20 20.84 0.58 70.83 155.26
St/ Dogridge 14.98 41.60 360.26 20.48 0.57 92.10 164.32
SEm+ 036 1.04 247 0.34 0.01 3.52 1.56
CD at 5% 1.12 321 7.62 NS 0.02 10.84 4.80
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Performance of Crimson Seedless grape
variety on Dogridge and 1103P rootstocks

The performance of Crimson Seedless vines with
respect to growth, yield and quality parameters were
evaluated on Dogridge and 1103P rootstock at
different locations. Uniform five year old vineyards
pruned on same date (5th October, 2022) were
selected for the study. The vineyards were located at
Pune (ICAR-NRC Grapes) and 3 different locations
namely Talegaon, Khedgaon and Pandhurli in Nashik
region. The soil at Pandhurli were loamy reddish soil
and other locations had medium black soil. The
location was taken as main factor and rootstocks as
sub factor. Same bunch load (35 bunches per vine)
was maintained in all the vineyards.

Significantly highest yield were recorded in
Khedgaon as compared to other locations. Even the
anthocyanin content, leaf area and 100 berry weight
was also significantly higher in Khedgaon. Amongst
the rootstocks, almost all the parameters including
yield was highest in Crimson Seedless vines raised on
Dogridge rootstock. Nutritionally in terms of petiole
nutrient content, vines raised on 1103P had higher P,
K, Ca, Mg and Zn and lower N and Na compare to
vines raised on Dogridge at Khedgaon location.
These differences could be attributed to various
management practices adopted by the farmers.
However, higher petiole sodium levels were recorded
in Dogridge in all the locations compared to 1103P.

Response of grape rootstocks under
moisture stresses

An experiment was conducted to study the
modifications in roots of different grape rootstocks
under drought and water-logging conditions. Nine
different grape rootstocks viz. Dogridge, 110R,
140Ru, Salt Creek, 1103P, SO4, Freedom, 99R and
41B were selected with uniform age (2 months old
plants) and transplanted into root trainers. Treatment
of drought was imposed by withholding water for 15
days after transplanting, whereas water-logging
treatment was imposed by immersing root trainers
into fully water filled crates for 20 days after
transplanting, and then compared treated plants with
control. Various root morphological parameters of
primary, secondary and tertiary roots were recorded
and analyzed through root snap scanner. Most of the
root parameters showed significant variations
among different rootstocks under drought and water-

logging (Fig. 7).



HIGH3U- 3 S aTfiies Hferde 2021

300

200 -

100 -

-100 H

Total root area (Increase or decrease in %)

-200 -

H Primary Root Area- D

= Secondary Root Area- D
u Tertiary Root Area- D

= Total Root Area- D

1-Dogridge, 2-110R, 3-140Ru, 4-Salt Creek, 5-1103P, 6-SO4, 7-Freedom, 8-99R, 9-41B

Grape Rootstocks

B Primary Root Area- WL

® Secondary Root Area- WL
m Tertiary Root Area- WL

= Total Root Area- WL

o 7. e, @ 3R Sa-swa Fii feufa § o qoga I Fa wie & (ffi2) 6 wfafsean

Fig. 7. Response of grape rootstocks to total root area (mm?2) under control, drought and water-logging conditions

A9 140377, hieH R s 4 g@ it feufa o
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Rootstocks 140Ru, Freedom and Dogridge showed
increase in tertiary root development under drought
condition. SO4, Freedom and 140Ru showed increase
in tertiary root development under water-logging
condition. Overall, the total root area was reduced in
all rootstocks under both the stress conditions.

Membrane stability index (MSI) was found
comparatively better in 140Ru, 110R, 1103P and
Dogridge rootstocks under drought and water-logging
conditions (Fig. 8). The concentration of total phenols
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_ = MSI WL m DII Control
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_ i I
S 75 I I 1 1 .
g L L 1
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2
g 25 A
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= o]
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Fig. 8. Drought injury index and MSI in grape rootstocks under control, drought and water-logging conditions
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was more in 110R, 140Ru, Dogridge and Salt Creek,
whereas total flavonoids was higher in Salt Creek,
Dogridge and 140Ru under drought and water-
logging conditions.

The transverse root sections were taken under field
emission scanning electron microscope images to
compare the root anatomical structures of drought and
water-logging treated plants with control.

The root anatomical damages were noticed in drought
as compared to control at 15 DAT, in water-logging,
when compared with control at 20 DAT (Fig. 9).
Anatomical changes were similar in Dogridge, 110R
and 140Ru. These temporary anatomical damages at
15 DAT in case of drought and 20 DAT in case of
water-logging, can be healed when provided normal
condition, though it could not heal completely beyond
the mentioned stages in each treatment.

Overall, 140Ru, 110R, SO4 and Dogridge rootstocks
performed better under drought condition whereas
1103P, 110R and 140Ru rootstocks performed better
under water-logging condition as compared with other
grape rootstocks. The rootstock 110R and 140Ru
performed better under both the conditions.

Studies on canopy management practices
in different varieties of grapes

Development of the ideal canopy has a physical and
physiological bearing on the potential for producing
high quality grapes. Thus, studies on suitable canopy
management practices in seven year old Crimson
Seedless and Manjari Shyama raised on Dogridge
rootstock was initiated from fruit pruning season.

Two main aspects viz. Basal leaf removal (T1-2
leaves removal, T2-3 leaves removal and T3-4 leaves
removal) and crop load (N1-30 bunches/vine, N2-45
bunches/vine and N3-60 bunches/vine) in 9 different
combinations were formulated. Only shoot length
was significant in T3 treatment in cultivar Manjari
Shyama whereas all other parameters were non
significant. Further, TIN2 recorded significantly
higher cane diameter. In case of Crimson Seedless,
N3 showed highest cane diameter.

Studies on estimation of light compensa-
tion and saturation point of grape varieties

Light compensation and saturation point of
grapevine

The project was initiated in May, 2021 to measure the
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Fig. 9. SEM images of transverse root sections from grape rootstocks under control, drought and water-logging conditions

FHEITHIA AT SRIE Tigeahl AU & 3¢¥d o ToIT I&
1 1TE off| DT YR FSINT YUTTe! (THASTE -6400,
TATE-hHR) T IUAN Tk JAiE & A (09:00 &
11:30) M fafm nfafafert s amor wm| saerst s
TSl A T, HIeT TR 1 400 T /AT SR IR H 1200
AT 2! on i TR TR o) [ UR W e,
3IcasH gt il Ut il TR g9 g (TASTE -6400,

light compensation and saturation point of grape
varieties under field condition. The gas exchange
activities was measured using portable photosynthesis
system (Li-6400, LI-COR) during 09:00 to 11:30 AM.
For recording observations, CO,R was set at 400
umol/mol and PAR at 1200 pmol m=2s-1. The rate of
CO, emission at zero PAR was assumed as dark
respiration rate of the leaf. The repeated measurement
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TATE-FHR) THT 41| IR o T T (2000 & 0 ATH
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G THR GoOTE g S FIUAHYH hT HTHAM, TehT
TSR o5k o ST T R ST Tehell §1 &SI T, 1T
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W FHAMA ATHEA HScrd § TR FqH THT 1200-
1300 TrEr ™28~ ! 3R yehter HEEE 20 ¥ 30 HHET
M-2a~1 & g wifyg o (= 10)1

of light curve was done using different set of PAR
gradient ranged from 2000 pmol m—2s-! to 0 pumol
m=2s-1. Under field condition, this methodology can
be used to predict maximum net photosynthetic rate
at light saturation and compensation by plotting light
response curve. The light curve measure under field
condition showed that grape cv. Thompson Seedless
(Fig. 10) grafted on Dogridge rootstock had light
saturation at approximately 1200-1300 pmol m-2s-!
and light compensation between 20 to 30 pmol m-2
s at veraison stage.
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e 10. R forew atrem digca & e a5k
Fig. 10. Light curve of grape cv. Thompson Seedless
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Standardising irrigation and nutrient
schedule for Crimson Seedless vines raised
on Dogridge rootstock

Diversification of varietal base has become a
necessity in view of increasing market demand and
consumer preference. The variety Crimson Seedless
is now being widely cultivated in many areas in Nasik
dist., Pune and Sangli. However, no scientific
information is available on the precise irrigation and
nutrient requirements of Crimson Seedless on nutrient
and water use efficiency under Indian conditions
(tropical viticulture). Based on above, the project,
was initiated in 2021 to standardise growth stage wise
nutrient and water requirement of Crimson Seedless
vines raised on Dogridge rootstock.

Four irrigation treatments (irrigation schedule based
on crop growth stage and pan evaporation) along with
four nutrient treatments were laid out in randomized
factorial block design with three replications.
Treatment details are given in table 17 and 18.
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Table 17. Irrigation treatments (irrigation schedule based on crop growth stage and open pan evaporation)

Growth Stage A1T1 | A2T12 | A3 T3 é .. E )
T4 (Subsurface irrigation)

YR Be15/ Foundation Pruning

T gfg/ Shoot growth

el ShifereRt fa¥ie/ Fruit bud differentiation
o qNUEhdT T %l Shifetent forshre/

Cane maturity and Fruit bud development
121feq-%ed S/ 121days - fruit pruning

et B8/ Fruit Pruning

T gfg/ Shoot growth

o ¥ Wied g @/ Bloom to Shatter

Tfor ﬂﬁ; qer for/ Berry growth and development
foRS & G218 @/ Veraison to Harvest

s 3rafer/ Rest period

a4 (

40 30 40 30
15 15 15 15
15 15 15 15
15 15 0 0
40 30 30 30
15 15 15 15
40 30 30 30
40 30 20 20

e« areafaes 4 arsdfisor 3 gfeera g3qfd W smenfa (1 i = 10000 <fi/7)

Note : Based on per cent replenishment of actual pan evaporation (Imm = 10000L/ha)

atferent 18. Urwe e (fmm/3)

Table 18. Nutrient treatments (kg/ha)

-——

T1/ N1 266.6

T2/ N2 266.6 177.6
T3/ N3 200 133.3
T4/ N4 133.3 106.6

e detie (A1, M2 R A3) = wad fgu =g
qehrileh o HIEAH ¥, S&feh UGN A4 ol 39Tag f&=ms
ToheTeh o HTEAH & €Y 9 39 I TS W aTe fgud
o |1 el ToraTeRt T foram 1| /Tl | S[7 aek it
el % RV, Hold B2 HIGH o GIH TFeR H =T
& fora | e 1 ek fiee o 7.45-7.74; $6
(Sw"/TH) - 0.75-1.06; Fsih HTed (%) - 0.83-
1.20; 3uctstt T (fdfiwd) 54.1-76.9; Iuetedr h, 3

266.6
266.6
200

200

The irrigation treatments (T1, T2 and T3) was applied
through surface drip irrigation technique whereas
treatment T4 was applied through subsurface
irrigation technique by laying laterals with inline
drippers directly at 9” depth. Due to COVID issues
from March to June, the treatment was laid out in
August only, hence, the experiment was initiated in
October, during fruit pruning season. The initial soil
pH values ranged from 7.45-7.74; EC (dS/m) — 0.75-
1.06; Org. C(%) — 0.83-1.20; Av. N (ppm) 54.1-76.9;

l
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Av. P,O5 (ppm) - 84.4-129.5 and Av. K,O (ppm) —
840-1189. The petiole content for N, P, K, Ca, Mg
and Zn during full bloom stage showed no significant
difference between the treatments. Even the
interaction effect was also non-significant.

Development of biocompatible nanoclay-
polymer composites and nanoparticles
with reference to retention and release of
iron and zinc in grape (Vitis vinifera L.)
Nanoparticles of iron (Fe-NPs) and zinc (Zn-NPs)
were synthesized. They were characterized by Fourier
Transform Infrared Spectroscopy, Scanning Electron
Microscopy and Particle Size Analysis. A pot culture
and field experiment was conducted to study the effect
of iron and zinc nanoparticles on grape and it gave a
positive result.

Determination of Salinity tolerance
threshold for Thompson Seedless grafted
on Dogridge, 110R and 1103P rootstocks

Most of the studies which have been conducted so far
deals with rootstock potential to tolerate salinity or
susceptibility of Thompson seedless grapevines raised
on different rootstocks to leaf blackening and necrosis
under saline irrigation but information on salinity
tolerance threshold values for different stionic
combinations is scarce.

Dogridge rootstock was raised in polybags and after
attaining maturity, grafting was performed using
Thompson Seedless. Every pot was weighed and
irrigated with water having different volume salinity
levels (0.25% NacCl, 0.5% NaCl, 0.75% NacCl, 1%
NaCl and 2% NaCl) designated S1, S2, S3, S4 and S5
respectively.

The tolerance rate was determined and is given in
table 19. The tolerance rate of Thompson grafted on
Dogridge decreased with increasing salt concentration
(shoot/root dry weight basis). 0.25% salinity level of
NaCl was found to be the threshold value. Increasing
levels of NaCl increased the EC of saturated paste, Na
and Cl whereas decreased the value of K, Ca, Mg, N
and P in saturated paste. Increasing salinity levels
increased Na and Cl content in leaf, stem and roots
(Table 20). High levels of salinity increased phenol,
proline and protein in plant but decreased the
chlorophyll level and root volume.
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Table 19. Effect of salinity on tolerance rate of Thompson Seedless grafted on Dogridge

0% 0.25%
TR TATH TS TATH A
NaCl NaCl
1 1

0.5%

NaCl

0.75%

NaCl

1% 2%
TATHTA TATHTA
NaCl NaCl
0.84 0.72

ATfTeRT 20. AT | TWITSAN TR FARGES HET W AA0TAT T THTS

Table 20. Effect of salinity on sodium and chloride content in vine

=it/ Leaf

redie/

Treatments

A1)/

0.14+0.028  0.45+0.012
T1 (Control)
0 ‘Qq‘q@ﬁm
a2(0.25% )/ 0.17+0.023b  0.52+0.012
T2(0.25% NaCl)
0.5% THTETA
a3(0.5% )/ 0..28+0.03bc  (0.54+0.022
T3(0.5% NaCl)
H4(0.75% TATEHTA
(0% )/ 0.36+0.08¢  0.71%0.09b
T4(0.75% NaCl)
5 (1% TuEHuA
Sl )/ 0.54+0.044  0.7120.09b
T5(1% NaCl)
16(2% TATHTA
(2% )/ 0.69+0.04>  0.74%0.05b

T6 (2% NaCl)

qiFEd "ol TR H waQEaeal R
AVl W UATS & NeTAT G FATHIhE
FANTEE kil gA: AT

Feiitifehe Fatse () e srcafus for Safam
SN HEIU S B S Aefa gfg 3R SRR owerg
! Uehdl ©| SATTHGE &9 § I8 ATF Wiwd § IR
AR W N Al THEIfash ghg & HE0r 3R oo
YT T ITANT foham ST 21 <fer Tt v feom s
® SHHT U i 2|

e W 3 Tl S AUgETE qor, AOgTeTE AT 3R
T § y R | wiefiedt o g sume gerd
% TNH TR ®Ad B8 o a1G el AR TR |
Fretie feror aifashr 21 # fean mn 7

TAT Na Hue Cl TAT Na e Cl TFU Na #Hiwe Cl
(%) (%) (%) (%) A (%)

ST /Root

0.09£0.012  0.26+0.012  0.14+0.012  0.43+0.022
0.14+0.00°  0.40+0.02>  0.15+0.012  0.53+0.02b
0.20£0.01¢  0.55+0.02¢  0.22+0.01>  0.69+0.01¢
0.24+0.009  0.58+0.03¢  0.32+£0.03¢  0.88+0.03d
0.26+0.01¢  0.59+0.03¢  0.47+0.039  0.92+0.034
0.28+0.01f  0.60+0.04c  0.55+0.03¢  1.21+0.05¢

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

Chlormequat chloride (CCC) is a highly stable
gibberellin biosynthesis inhibitor that inhibits the
vegetative growth and cell elongation. It is
commercially more acceptable and commonly used to
control vegetative growth in plants and improves its
fruitfulness. Since CCC is a stable compound its
degradation is a problem.

The experiment on CCC are carried out at 3 location
i.e. MRDBS Pune, MRDBS Nashik and Pandharpur.
The spraying of CCC during foundation pruning and
after fruit pruning was done as per the treatment.
Treatments details are given in table 21.
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Table 21. Treatment details

= 1 / < / 3 / - /
3TEAT/ Stage grewe AL grede gesie
Treatment 1 | Treatment2 | Treatment3 | Treatment 4

SR B o a1g W g

Application of CCC after foundation pruning

5 JUITEREAT/ 5 leaf stage 500 ppm 500 ppm 1000 ppm 1500 ppm
7 UUTieReT/ 7 leaf stage 1000 ppm 1000 ppm 1500 ppm 2000 ppm
12 voriaEen/ 12 leaf stage - 1500 ppm 2000 ppm 2500 ppm
HAd B o A1g W fogwa

Application of CCC after fruit pruning

5 ‘TW'YH@JT/ 5 leaf stage 250 ppm 250 ppm 500 ppm 250 ppm

ST % 45 Tl UTa FUTCHS STAAIHA I H T,
FrEfY 7T, 3 o S TEdiudl W Es fhu )

T % TSR A T ol ATS ol HIfehEy § Twifad
fopam| weft EEEh ST e <t TS T R o anded
off| =@ a1fers 3¢ (121.90 TfY) &ams gt W A1 |
TSt 31 T2, STefR TEE A I AaTE (103.69 THY) TR
& 4 T e )

ol | WiefeREy O AT STrafy den (6.2 THY) d1 A
TSt 6l TS, Safh qed wH (5.0 AH) A4 7 el 5
3 TRk WY UTS TS| GEE % T ¥ % s
FrefeHEY H T g3 TeTqL | 214 | &7 = (9.22
firft) =neferew @ stfer gt T e, Seifer et
= AT (A1) o ST G AR H TG FHH R A
EREDIRIDH

ek 37T detqe | Afershan sheft wargeshdr (80.28%)
A3 # T it ME, Fafh degr § A1 H geH &H
FATRIhT (72.08%) UTE TS|

Hiefelt o S 3 e diedl g A T FARihe $S
! "Ik &9 § gATfad foram R A3 | I=aw qeai
(38.12) o @Y AT | ot foran 7| Eieet & g
J IR AR, K AW N B FHAT FI qiefE €9 A
gutfed foraml A1 # sAferspan S @9 Wg A ™
IIqH &St foRaT TRIT| Y E 3T B o aE A4 W
o o Y[ TS SE TTE | Tafferen be 43 g
UG H € ¢ hi TS HerH A ITH TS|
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The morphological observations including shoot
length, internodal distance, cane diameter and SPAD
were taken at 45 days after application.

The application of CCC significantly affected shoot
length. The highest shoot length was recorded in T1
at Pune (121.90 cm), whereas the lowest shoot length
was found in T4 Pandharpur (103.69 cm).

A significantly higher internodal length was recorded
in treatment T1 for Pune (6.2 cm), whereas the lowest
intermodal length (5.0 cm) was found in treatment T4
with higher dose of CCC. The application of CCC
significantly affected cane diameter. A significantly
higher cane diameter was recorded in treatment T4 for
Pandharpur (9.22 mm), whereas the lowest cane
diameter was found in treatment T1 with lower dose
of CCC for Nashik (7.06 mm).

The maximum bud fruitfulness was recorded in
treatment T3 for Nashik and Pandharpur (80.28 %),
whereas the lowest fruitfulness was found in
treatment T1 Pandharpur (72.08 %).

The application of CCC significantly affected chloro-
phyll index as measured by SPAD which recorded the
highest values in treatment T3 for Nashik (38.12). The
significantly higher shoot length and least cane
diameter were recorded in treatment T1 and the
lowest shoot length with the highest cane diameter
were observed in treatment T4 during foundation
pruning at all locations. Whereas, the maximum
fruitfulness was observed for the treatment T3. In
Pandharpur location shoot length was the lowest.



M d1 T, 39 A9 § I e femretn S wehan
? for Tt (14) &1 3= A0 @ A Y A9 N
TR o =418 ITH feRa ST Tkt ®1 T YRR, @t
Tl W (A3) i Tzam A A stfedn
FAGTIhdl ¢El T3 |

SATETH HT ITAT Fd Y WA | IR
3tUTgh SUGTh Sl T TAdrg  SeTia
TR Sruft ferivo

T3-S THTATAIH, TR o HEd | Serary
ITYHAT ST T&T ITYTHAT o Tehihd HHTeE 1 9l T
| faswer % g a7 frses freRren mn fR i @
fawerTa At STdarg Suhdl AR a1 i Iughal
T -3TC Gf¥eRIVT 1 ITATT ok Tad &9 § TR
e €, safere 31 wEfEl % ot g 8 RIS s
RO & 9T ST Gkl |

Uglee MeTid HisTeet V0 S - & Sugwhdl fT8 3K
forami =l foreft & o 3T ITH % oI Sierary U
&I SR ¢ 7 faskfa foram o, w1 wewTy, med
Hew A a3 sTet T # SR % o g sht Suhd
& R § SR YgH i o fofu sreraq foan wn (R
11) | 981 ht IUgehal TRl 3T IHeh qUH i T § e
foram T % o W % Sfgens ¥ off o e feRen
LRI

About App

Start

Abaut Us

Disclaimer

Exit

HIGH3U- 3 S aTfiies Hferde 2021

In general, from this study it can be concluded that
the less shoot length and maximum cane diameter
were observed in higher doses of CCC (T4).
Similarly, the maximum fruitfulness was observed in
optimum dose of CCC (T3) in all locations.

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

Integration of climatic suitability map and soil
suitability map have been explored in association with
ICAR-NBSSLUP, Nagpur. After analysis it was
concluded that since the two thematic maps climatic
suitability and soil suitability have been generated
independently using different approaches, simple
combination of the two maps will not generate any
useful output.

The android based Mobile App “Grape - Area
Suitability” that was developed with the aim to
support grape farmers with information about
suitability of climate for grape growing in a region
was updated to provide information about suitability
of soil for grape growing in states of Maharashtra,
Madhya Pradesh and West Bengal (Fig.11). The soil
suitability maps and text describing it has been
included in the App and GUI of the App was also
extended for it.

=5 o3BT TR pe

Grapes can be culiivated on a variety of
salls. Soil properties in termas of sodl texture
and stowiuge, sail |.|H. depth, availability
and quality of irvigation play a major role in
sueesiful vitioulture, Nuinent avallability
[T+ ]ﬂ.m'lt is dependent wpon sodl F“- 173
composition and amounts of marients in the
soll environment. Deep and well drained
salls with pll range of G'LEI'.'I 11 tl.lr-ll
however grapes can  alwo

suceifally aver a wide range u{ ml K:l
035L T soil pH above or below o
range i3 known to restrict availability of
same nuarient elements and (Uhas hit
growih of vine.

The soil suitability maps in this AFP
provides wseful information em  toil
suftability  for  different reglons  in
Maharashira, Madhya Pradeih and Weit
Bengal States for grape production

The sotl saitabllity maps shown in this App
are generated by uiing the w0l datasets on
sall depth, textare, salinity, pll. drainage.
calcapeousness amd sl.qrr aml  progesaed
based om suitablliny conditions required for
grape production wsing the tools from
Geographic Information System. In these
maps suilability of soil for grape growing is
indicated in five classes as Iu,r.hl) mlxd)lr

el el casigable e e ede -

O  toginn  nusewni iox

o 11. Ugiee menfid TR & IUTHAT Hissd T
Fig. 11. Grape area suitability android based Mobile App
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IR (FfeT fafaexT Te.) qeradi & geu
Jagd o TeTehicT ThT HTHhIhIUT

FEII A Ie¥F TR Yoidal ok $9 fagr J9ET 7g Th
Tidrehiel Taehfa e o) Toor wmmft s 9 | iR
IR % &7 foear & R YA foRan | uHeE Areem
& 1 6 - sudt 3.5 o/t ° ufisd Fd @ 3=aw
AT H g TATUT §U, T SRS SR 110K qogdi
# 31 fagt el @ # I=ar femm) smesfiw (0.5
fomn /<ft) ot wwg(0.1 /<) & wdiem |, i
(68.3%) 3R 1103V (66.3%) H Afershan e fawra
3R o fosm fo@rs fem

Completed Projects

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

The study was aimed to develop a protocol for in vitro
propagation of a grape rootstock. Due to huge demand
for planting material, the experiment was conducted.
MS medium supplemented with 6 - BAP @ 3.5 mg/1
showed highest shoot establishment by nodal cutting,
as well as the highest in vitro multiplication rate in
Dogridge and 110R grape rootstocks. Maximum
rooting percentage and root growth were achieved,
when IBA + NAA (0.5 + 0.1 mg/l) was used in
Dogridge (68.3 %) and 110R (66.3 %).

IV. 3R ¥ Tehichd TRETUT Ak Tehl hT farehTd 3R INeA

IV. Development and Refinement of Integrated Protection Technologies in Grape

IR o USIHISIEH hash IR FAFINAA hl UG SR TUH TT WA § 3R o Iq@
TR o [EATE Uk Sa =01 wHeh o ®9 H 37T Tehe

Identification and characterization of fungal and bacterial endophytes from grapevines
and their evaluation as a biocontrol agent against major pathogens of grapevines in India

Herh USIHISEH

THITI Fash USIHISeH i 10 SRl TTfs=i 6t gt
Y goye foRam T SR AT ST SIS SRR &
s Wl foran | Ficieigsan reigsRgiTed
o foeg §7-fagl Yoaed @ © ual =l foh 5 9ok 37id
Hlams  (78.78%), THUH2 (80.30%), U&Hs1
(75.75%), HwE2 (83.33%) R T3 (83.33%)
3 Bl TARHATINAIESE % dlg FI SIA T, Sih
T T 46 JUAR A 20-59.9% TorhE i Teh1| FHAEH
Yehi I 7 fdgl SIcE TR TrEl T, e Aia
gk 7fd THUA1 3 THUA4T 3 80% TR THS 3R
THUA4 q Fl. TARFICIIIIEZET B 70% A0 fo@m|
SATENTH LA AT % IR W 33 YR ol TE=H
1 TS IR 3¢ TS SfiFsieh ol Tega fora T 33
qoehi o SIA SRIEel Tyl 3 TElsfieTs Sase §
IUeY G o WY T TosH i feam|

ATt TwA foRew & fafm vt & o

foreet hah UgiTsed i WifvTh =HA fhe il T &
fafir femt Sa <te, =1, &4, 1ft, e, o=, a
3TN 3T % 3 W 3T ST SR WIEH T ITFNT
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Fungal endophytes

Fifty-one fungal endophytes were isolated from the
leaves of 10 grapevine genotypes and characterized
based on colony and spore morphologies. In-vitro
direct confrontation assay against Colletotrichum
gloeosporioides revealed that 5 isolates viz., VRS
(78.78%), MS2 (80.30%), SB1 (75.75%), CS2
(83.33%) and MN3 (83.33%) inhibited the growth of
C. gloeosporioides, while remaining 46 isolates
showed 20%-59.9% growth inhibition. /n vitro
indirect confrontation assay of 51 isolates was done
in which isolates viz., MN1 and MN4a showed 80%
and S5 and MM4 showed 70% inhibitions of C.
gloeosporioides. The 33 isolates identified based on
ITS sequence information and submitted to the NCBI
GenBank. The phylogenetic analyses of the 33
isolates showed the close clustering with isolates
available at the NCBI GenBank.

Isolates from different parts of cv. Manik Chaman

The 73 fungal endophytes were isolated from different
plant parts viz., root, bark, cane, berry, tigerbud, leaf,
stem and petiole of grapevine cv. Manik Chaman
using potato dextrose agar medium. These isolates
were characterized based on the colony and spore
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morphology, showing circular to irregular colony
characteristics.

The colonies colour varies from dark white to off
white, dark green to pale green, dark brown to dusky
and dark black.The isolates from the root and cane
were found fast growers as compared to others. In-
vitro studies revealed that 35 isolates showed high
antagonistic activity and 23 showed moderate reaction
against C. gloeosporioides. Similarly, for
Xanthomonas campestris pv. viticola 17 isolates
showed high antagonistic activity and 15 showed
moderate reaction. DNA isolation of all fungal
endophytes showed intact genomic DNA bands. PCR
assay of 73 samples revealed the amplification of
~600 bp amplicons using ITS universal primers.
Sequence information of 66 fungal endophytes was
submitted to the NCBI GenBank.

Bacterial endophytes

Protocol for isolation of bacterial endophytes from
grapevines was optimized. The 20 bacterial
endophytes were isolated from the healthy leaves of
seven grapevine genotypes viz., Cabernet Sauvignon
(CS, CS1, CS2, CSXB and CS2B), Sauvignon Blanc
(SB1, SB2, SB3, SB4 and SBY), Vitis rotundifolia
(VR), Thompson Seedless (TS1 and TS2), Crimson
Seedless (C4, C6, and C6a), Red Globe (RG1 and
RG2), Shiraz (S13) and Manjari Shyama (MS).
Colony morphology revealed the presence of brown
and white coloured colonies, circular and irregular
shapes and convex, mucoid and opaque colonies.
Gram’s staining reaction revealed that 19 isolates
were Gram positive while one (MS10) was found to
be Gram negative. Three per cent KOH test showed
that out of 20 isolates, only one showed positive in
production of sticky thread like appearance whereas
others were negative.

Biochemical characterization of the bacterial
endophytes revealed that the four isolates viz., SB2,
SB5, VR and TS2 showed positive reaction in
catalase, oxidase, glucose, dextrose, sucrose, methyl
red, Voges Proskaur, nitrate and urease production. All
the isolates were found sensitive for Vancomycin
except Coa isolate. All the isolates were sensitive for
clindamycin except SB1 isolate. C6 and SB1 isolates
were found resistant against clindamycin, ampicillin
and oxacillin antibiotics. SB1 and SB4 isolates
showed 52.9% growth inhibition of C.
gloeosporioides under in vitro conditions (Fig. 12)
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Fig. 12. Antagonistic activity of endophytic bacteria against C. gloeosporioides
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The 28 bacterial endophytes were isolated from
different plant parts of grapevine cv. Manik Chaman,
Red Globe, and Sonaka. They were characterized
based on colony and spore morphology, biochemical
tests and sequencing of the 16S rRNA partial gene
using universal primers. Sequence information of 16
bacterial endophytes revealed the presence of Bacillus
subtilis in the 15 isolates and Bacillus pumilus in 01
isolates and submitted to the NCBI GenBank.

Development of a bio-intensive disease
management schedule for production of
disease free and residue compliant grapes

Compatibility of biocontrol agents
registered downy mildew fungicide

against

An experiment was performed to assess the
compatibility of biocontrol agents like Trichoderma
asperelloides, Ampelomyces quisqualis, Bacillus
subtilis and Bacillus licheniformis with twenty-eight
fungicides. Trichoderma asperelloides was found
compatible to all registered fungicides against downy
mildew.

Ampelomyces quisqualis was compatible with Fosetyl
Al 80 WP @ 1.4g/ L, Dimethomorph 50 WP @ 0.50
g/L, Azoxystrobin 23SC @ 1.5g/L, Kresoxim methyl
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44.3 SC @ 0.6ml/L, Mandipropamid 23.4% SC @ 0.8
ml/L, Cyazofamid 34.5% SC @ 0.2ml/L,
Ametoctradin 27 + Dimethomorph 20.27 SC @
0.8ml/L, Famoxadone 16.6 % + Cymoxanil 22.1 %
SC @ 0.5ml/L and Fenamidone 4.44% + Fosetyl-Al
66.67% WG @ 2.0g/L. This study shows that
Ampelomyces quisqualis can be safely used with the
aboven mentioned fungicides.

Ampelomyces quisqualis was incompatible with
Propineb 70 WP @ 3.0 g/L, Copper oxychloride 50
WP @ 2.5 g/L, Metalaxyl + Mancozeb 8 + 64 WP @
2.5 g/L, Metalaxyl-M + Mancozeb 4 + 64 W @ 2.5
g/L, Copper Sulphate 47.15% -+ Mancozeb 30%
WDG @ 5.0 gm/L, Azoxystrobin 8.3%+ Mancozeb
66.7% WG @ 0.5 ml/L, Fenamidone + Mancozeb 10
+50 WG @ 2.5 g/L, Fluopicolide 4.44% + Fosetyl-
Al 66.67% WG @ 2.25 g/L, Iprovalicarb + Propineb
5.5+ 61.25 WP @ 2.25 g/L, Kresoxim methyl 18% +
Mancozeb 54% WP (72 % WP) @ 1.5 g/L,
Pyraclostrobin 5% + Metiram 55% 60 WG @ 1.5 g/L,
Benalaxyl-M 4% + Mancozeb 65% WP @ 2.75 g/L,
Amisulbrom 17.7% SC @ 3.75 mL/L, Captan 50 %
WP @ 2.5 g/L, Cymoxanil + mancozeb 8 + 64 WP @
2.0 g/L and Metiram 44% + Dimethomorph 9%
WG 2.5 g/L. This study shows that Ampelomyces
quisqualis can not be tank mixed with the above
mentioned fungicides for the control of diseses.

Bacillus subtilis was incompatible with Copper
hydroxide 53.8DF @ 1.5 g/L, Metiram 44% +
Dimethomorph 9% WG @ 2.5 g/L, Cymoxanil +
Mancozeb 8 + 64 WP @ 2.0 g/L, Copper Sulphate
47.15% + Mancozeb 30% WDG @ 5.0 gm/L,
Dimethomrph 12% + Pyraclostrobin 6.7% WG @ 1.5
ml/L.

Bacillus licheniformis was slightly or moderately
compatible with all registered fungicides against
downy mildew of grapes except Metalaxyl-M +
Mancozeb 4 + 64 WP @ 2.5 g/L, Metiram 44% +
Dimethomorph 9% WG @ 2.5 g/L and Iprovalicarb
+ Propineb 5.5 + 61.25 WP @ 2.25 g/L.

Bio-intensive disease management module

A total of 23 Trichoderma isolates collected from
grapevine rhizospheres were characterized based on
the ITS region using universal primers. PCR
amplification of 23 isolates revealed the presence of
~600-1000 bp size amplicons. The sequence
information of all the isolates were submitted to the
NCBI, GenBank.
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An experiment was carried out to analyze the
biochemical changes in grape leaves after the
application of various treatments of 7richoderma spp.
Two effective strains viz. Trichoderma asperelloides
and Trichoderma afrohurzianum were applied as a
soil drench and foliar spray. Sulfur was used as a
standard check. Biochemical analysis revealed
significant increase in level of total phenol, chitinase,
beta 1-3 glucanase, peroxidase and polyphenol
oxidase content of treated leaves.

Bio-intensive disease management module developed
by the Institute was implemented in the institute
vineyard for 5th consecutive season. Total 300 L of
simple liquid formulation of 7. asperelloides strain SR
were prepared and applied as soil drench at weekly
interval.

Above module was demonstrated in farmer’s field at
twelve locations in Pune district, Maharashtra. Total
of 30 litres formulation of Trichoderma and Bacillus
species was prepared and applied in trial plots. A total
of 9 applications both in soil drench and spray forms
were applied from August to January period. Results
showed the significantly lower disease intensity in
bio-intensive plots (PDI:10-14%) as compared to
farmer’s plot (PDI: 30-40%). The total cumulative
reduction in residue were depicted in table 22.

Bio-intensive disease and pest management module
was implemented at five out-station fields at Nashik.
Bioagents viz., Trichoderma, Bacillus, Pseudomonas,
Lecanicillium, Metarhizium, Hirsutella and Beauveria
were included as preventive soil and foliar
applications.

At Vidhate and Nathe Farms, damages due to
mealybug, caterpillar and mites were less in bio-
intensive plot as compared to farmer practice. At
Pagar Farm, mealybug damage was less in bio-
intensive plot as compared to farmer practice plot.
Damage at More Farm due to mealybug, jassid and
mite was less in bio-intensive plots as compared to
farmer practice. Damages due to all other pests were
at par in both the plots. Grapes from all the five plots
were residue compliant at harvest.

New products of Trichoderma asprelloides

The protocol was standardised for the mass-
multiplication of Trichoderma asprelloides in
both liquid and solid medium. Two new products
viz., Manjari Vineguard (liquid) and Manjari
Trichoshakti (solid) were prepared for commercial use
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Table 22. Fungicide residue detected in bunches at different locations

.9, qigar e /femm ® emue form/femn
TfireRt qdT (el tect
=l Compounds detected Concentratlon in mg/kg* MRL mg/kg

FAATEHIEH/ Clothianidin 0.01-0.087
2 gEHYE%/ Dimethomorph 0.021-0.053 3.00
3 gqgfifyeRiase/ Fluopicolide 0.013-0.026 2.00
4 "rEFAEEHRa/ Myclobutanil 0.014-0.031 1.00
. Spirotetram;ﬁ:nfigi?: metabolite/ 0.01-0.081 200
6 gl / Dithiocarbamates 0.01-0.500 5.00
7 we-gIe 37 S9mTEA/ Carbendazim benomyl 0.061-0.087 0.30
8  4-SHI-2-FARIBAI/ 4-Bromo-2-chlorophenol 0.01 0.01
9 T/ Metrafenone 0.011-0.015 7.00

*RE TAMT | IR o Toa] H U T FAFATIT SR 1 3T A

* Average values of fungicides residue detected in grape bunches from twelve locations

IEhINIh (319 sATaETReh S o fou dam fhw g (Fig. 13 and 14). During the year, total of 1599 liters
(o 13 it 14)1 w1t % 20 Bt 1599 e wiwwd %f.l\/}llan{larlidyineguarﬁiand 2521 packets of Manjari
R YoiRe % 2521 32 33 T richoshakti were sold.

o 13, Tkl aaE o= 14, wisl TrgwRwtE
Fig. 13. Manjari Vineguard Fig. 14. Manjari Trichoshakti
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Bio-efficacy of new biocontrol agent formulations
against powdery mildew of grapes

ICAR-NBAIM has developed three microbe based
bio- formulations viz. Eco Pesticide (liquid bio-
formulation of Pseudomonas fluorescens), Bio-pulse
(talc based bio-formulation of Trichoderma
harzianum and Bacillus amyloliquefaciens) and liquid
based formulation of B. subtilis RP-24. A trial was
conducted at four different locations viz., ICAR- NRC
for Grapes, Pune (cv. Fantasy Seedless), Maharashtra
Rajya Draksha Bagayatdar Sangh, Pune (cv.
Nanasaheb Purple Seedless), farmer’s field at
Narayangaon, Tal: Junnar (cv. Nanasaheb Purple
Seedless) and at Junnar, Dist- Pune (cv. Nanasaheb
Purple Seedless). Results revealed that all
formulations were found effective in controlling the
powdery mildew of grapes (PDC:19-65%).

Formulations showed best results when applied in
alternation with Sulphur (PDC: 50-62%). Bio-pulse
alternated with Sulphur and Eco pesticide alternated
with Sulphur were found effective against powdery
mildew at all locations (PDC: 60-65%).

Bioefficacy @ of new  fungicide/botanicals
formulations in control of diseases of grapes

During the fruiting season of 2021, bioefficacy of
different formulations of fungicides and biocontrol
agents were tested in field conditions. Effective doses
of the formulations for different diseases are listed in
table 23.

arferert 23. fafim & srieRfera swaeRaTelt d&UoT qen SafeEo wHwt i gt

Table 23. List of different field evaluated fungicide formulations and biocontrol agents

HARATI Fungicides

TEA AT ATH
areran foreft/<f

Optimum dose
g or ml/L

T Disease

TS 250 T/ + TrEwArefiegife 250 U1 /<ft waet

Fluopyram 250 g/L + Trifloxystrobin 250 g/L SC

TehL 84%w/v(58.5%w/v) + ARG 6%w/v
(4.2%w/v) TaE

Sulphur 84% w/v(58.5%w/w) +-zoxystrobin 6% w/v
(4.2%w/w) SC

AftTRE 45 71/ TaTA Laminarin 45 g/L SL

AhZTSHIRATSIA 400 IT/f Toet + FeTeramIRRIFdS 300

77 /<h Tt

05fucft  uRsl fieey o Ty

Powdery mildew and anthracnose

uSel fieey i Ty

Powdery mildew and anthracnose

2 forett

2.5 fuyeft
0.25 foeft

el fiegy Powdery mildew
EIREL] |\Flcf§31 Powdery mildew

Mefenetrifluconazole 400 g/L. SC + Fluxapyroxad 300 g/L SC

*f:-
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TEAW AT ATH
areran foreft/<ft

Optimum dose
g or ml/L

HARATI Fungicides

T Disease

IRRTSITEE 15%w/w THE Pyrapropoyne 15% w/w SC 037fct uRsh fiesg Powdery mildew
yrapropoy 2
Y=hHTSIA 10% $E Penconazole 10% EC 0.5 foreht Teet fHeey Powdery mildew
FHTEEH Chitosan 27 TReel fegy Powdery mildew
Hehloid 40% + TSIfaaEelfer 7% 3™ 1.5 g/ha TRE IR TR fiegy,
Mancozeb 40% + Azoxystrobin 7% OS Powdery and Downy mildew
EIRIEPER AT 5 foeft el fiegy, st fieey o
Biofuze Fight Fungus TS Powdery mildew, Downy
mildew and Anthracnose
THIaTES HieH ATEhifsEEe 0.5fcft el fieeg ot st ficey.
EcoLaid Freedom Microbicide Powdery and Downy mildew
TIEFAGFITERIH 25% + SRATHIA 50% 0.1771 et fiegq Powdery mildew
Trifloxystrobin 25%+Tebuconazole 50%
i ferenfora Ampelomyces quisqualis 2 ot el ﬁﬁ{q\Powdery mildew
10 X @& 10X PLUS 3 fireht et fiegg Powdery mildew
sfruegus Yohsl 3% YfFedd BASF Package of practices - qRet] 3R e flcr@j]
Powdery and Downy mildew
FIAIRIATES 17.54% + TIGHGESITHA 21.05% TEEt 0.55faeft et fiegg Downy mildew
Fluopicolide 17.54% + Cymoxanil 21.05% SC
SIS 30 U1/l + wstiftshieTss 200 T/ wHE 0.5 forcht SR fiegg Downy mildew
Fluoxapiprolin 30 g/L + Fluopicolide 200 g/L. SC
HHTCA TTA 80% TseqUT Fosetyl AL 80 % WP 27 =1 fiegg Downy mildew
TS 70% + AT 6% Ssedt 27 e fiegy 3R Ty
Propineb 70% + Cyumoxanil 6% WP Downy mildew and Anthracnose
AMHGAST 5.63% + SATEES 11.25% Totw/y 1 foreht g3t fiegg Downy mildew
Amisulbrom 5.63% + Zoxamide 11.25% SC w/v
STRtemRfIfer 48 I + g™ 240 /<l THE 031 foeft et fiegg Downy mildew
Oxathiapiprolin 48g + Amisulbrom 240 g/ L SE
BATHEH 10%+ WSS 50% Seestl 12 R fHegg Downy mildew
Fenamidone 10 % + Mancozeb 50 % WG
TRISIEINE 5.3% + WIS 69.7% Seodsit 1.5 foeft et fiegy 3 TRy
Cyzofamid 5.3% + Mancozeb 69.7% WG Downy mildew and Anthracnose
Hemufie 250 wEEt Mandipropamid 250 SC 0.8 fireft 13 1\4(*3331 Downy mildew

l
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Automated monitoring and advisory
system for intelligent viticulture

Configuration and testing of camera enabled
wireless sensor network

Camera enabled wireless sensor network (CWSN) for
vineyard monitoring was configured and tested. On-
field CWSN testing was also done by placing the Wi-
Fi router at suitable location and evaluating the range
limitations regarding CWSN. It involved recording/
streaming data remotely with Real-Time-Streaming
protocol (without SD card) and storing data on a
separate machine connected in the same network. Two
prototypes were tested.

Prototype testing 1: CWSN setup with on-board
camera was tested to match the captured image frame
rate with the CWSN setup speed with the respective
speed controller and study its proper synchronization
for clear image capturing and considering constraints
for image standardization and stabilization.

Prototype testing 2: CWSN setup with ESP32 cam
module alongwith auto-triggering for time-lapse
based capturing of images with variation in speed to
synchronize frame rate with movement of CWSN
setup for image capturing was tested.

Visible range phenology and stress conditions data
capture

Visible range data of growth stages and stress
conditions were captured during foundation pruning
and fruit pruning season 2021-22. The stress
conditions captured were anthracnose, downy mildew,
thrips, caterpillar, flea beetle, mealybug, etc.

Autonomous robot for automated monitoring of
vineyards

Vineyard dimensions and land type (terrain) were
documented for traversing (Self Driving) and mobility
through the field. Different types of mechanisms and
suitable machines required for movement of 4-wheel
drive autonomous vehicle were studied and identified.
Dynamic calculations, power calculations and vehicle
frame design work were carried out. Bi-directional
autonomous vehicle was designed for easy vineyard
mobility.

Management of stem borer in grapes

Natural repellent and synthetic attractant
identified against stem borer, Stromatium
barbatum: Neem leaves and neem stem bark were
found to have repellent effect against adults of stem
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borer, Stromatium barbatum during olfactometer
bioassays which can be effectively used to manage the
pest without using insecticides. A synthetic chemical
was also found to have attractant effect on S.
barbatum adults. Both will be utilized for refining
management strategies.

Solid Phase Micro extraction of S. barbatum virgin
and mated male and female elytra and
identification of contact pheromone compounds:
We previously generated evidences for the presence
of contact pheromone on elytra of S. barbatum males
and females which triggered mating behaviour.

Further, we wanted to identify the compounds
responsible, the S. barbatum virgin and mated male
and female elytra was analyzed in collaboration with
ICAR-ITHR. Eight potential compounds were identi-
fied contributing to contact pheromone properties.

Evaluation of different stem treatments against
Stromatium barbatum: Field experiments were
conducted to evaluate different stem treatments
against S. barbatum, however, natural infestation was
non-significant in the experimental plot during
experimental years and no inference could be drawn.

Infestation level of D. cadambae in vineyards in
Maharashtra state: Surveys were conducted in 20
infested vineyards of Sangli and Solapur districts and
6-65 per cent of grapevines per plot were found
having active infestations. Age of vineyard and per
cent infestation were found strongly correlated
(correlation coefficient = 0.806). This increase might
be due to the re-infestation of the same vineyard with
new healthy vines being infested over the years.

Effect of D. cadambae infestation on productivity
and vitality of grapevines: Ten infested vineyards
were surveyed in Solapur and Sangli districts.
Average yield per vine ranged from 3.25-6.23 kg per
vine in D. cadambae infested vines as compared to
10.30 - 15.87 kg per vine in healthy vines. D.
cadambae infested vines had lower number of
bunches per vine as compared to in healthy vines
which ranged from 6.80-11.80 bunches per vine in D.
cadambae infested vines in comparison with 21.80-
32.70 bunches per vine in healthy vines.

Behavioural studies on Celosterna scabrator to
develop management strategies: The most active
period of frass removal was 9:00 pm to 9:00 am and
during frass removal the larva was not visible at the
hole.
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V. Development of pre- and post-harvest technologies for processing of grapes and value

addition
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Evaluation of varieties and drying methods
for making coloured raisins

In varietal trial, colour vatieties like Sarita Seedless,
Black Champa, Convent Large Black and Manjari
Shyama were compared. Sarita Seedless, recorded
higher bunch length (19.10 cm) followed by Black
Champa (17.17 cm) while least bunch length was
observed in Convent Large Black (8.00 cm).
However, maximum 50 berry weight (182.67 g) was
recorded in Convent Large Black. Thick skin was
recorded in Sarita Seedless (0.23 mm), while Manjari
Shyama (0.17 mm) recorded minimum skin thickness.
TSS is ranged from 21.73 to 24.17 in all the varieties.
The maximum raisin recovery was recorded in Black
Champa (36.24%) followed by Convent Large Black
(28.88%).

Functional properties of black raisins

Black raisins of different varieties showed significant
difference for total phenols, anthocyanins and tannins
content, while non-significant differences were
observed in antioxidant activities. Maximum phenols
were recorded in Black Champa (1.41 mg/g), while
minimum in Nanasaheb Purple Seedless (0.54 mg/g).
Maximum anthocyanin content was found in raisins
from Manjari Shyama (95.47 mg/L) while minimum
in Convent Large Black (16.56 mg/L). The tannin
content was recorded highest in seeded variety Black
Champa (0.58 mg/g), while other seedless varieties
contained lower level of tannins.

Drying method

Among the different drying methods tested for cv.
Manjari Shyama, T2 i.e. Drying on Vine (DOV)
alongwith spray of ethyl oleate (1.5%) and potassium
carbonate (2.5%) led to faster drying to desired
moisture level (less than 16%) on 7th day followed
by sun drying (T4), while only DOV (T3) achieved
this level of moisture on 16th day (Fig.15). In
prepared raisin, protein and phenol content did not
differ significantly between the treatments. Maximum
anthocyanins were recorded in T2 while minimum in
shade drying (T5). Maximum tannins were recorded
in T6. The maximum antioxidant activities were
observed in T4 where grapes were sun dried (Table
24).
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Fig. 15. Effect of drying methods on drying dynamics of Manjari Shyama grapes
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Table 24. Effect of different drying methods on raisin quality of Manjari Shyama

Ziede Treatments
Anthocyanins
(mg/L) Antioxidant | Intensity

activities

(DPPH)
&1-a W fosHr 2.56 2.48 99.34 1.08 140.75 3.87
T1- Spraying on vine
&S + 199 3.28 2.29 123.65 0.81 116.27 2.76
T2-DOV+ Spray
&3-Srerh 2.85 2.05 7539 1.07 79.47 5.93
T3-DOV only
44 %Lq ] T 2.51 1.91 104.98 0.59 185.28 1.99
T4-Sun drying only
54 l_ J 3.62 2.77 52.84 0.84 119.09 4.19
T5-Shade drying only
de6- i . + ST AR . 3.44 1.35 112.73 1.16 93.44 6.62
T6-Dipping + shade drying
CD 5% NS NS 10.26 0.12 58.32 0.39
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Phytochemical profiling and development
of nutraceuticals and value added products
from grapes

Molecular docking analysis of Angiotensin
Converting Enzyme (ACE) and SARS-CoV-2
Main protease with different anthocyanin
derivative compounds

The viral respiratory disorder known as severe acute
respiratory syndrome (SARS) has become a global
health concern. Several protein components encoded
by the viral genome play critical roles in SARS-CoV-
2 pathogenicity and replication. Several anthocyanins
have been linked to antiviral action in previous
studies. Molecular docking is a promising strategy for
the development of new therapeutic treatment
candidates against COVID-19. In the current study,
screened 12 anthocyanin molecules for their ability to
inhibit the main protease and target the receptor-
binding domain (RBD) of SARS-CoV-2 main
protease and Angiotensin Converting Enzyme (ACE).
The docking results were promising, indicating that
the SARS-CoV-2 could be inhibited.

Molecular docking analysis of Angiotensin
Converting Enzyme (ACE) with different
anthocyanin derivative compounds

Identification of surface pockets on the three-
dimensional structure of ACE (PDB ID: 1086) was
performed using the servers CASTp Pocket-Finder,
and Q-Site Finder in order to execute docking
simulations.

By docking simulation of anthocyanin derivatives
with ACE, for which a cocrystal structure is available,
the docking procedure and parameters were
standardized (PDB ID: 1086) by AutoDock Vina.
Docking simulations were used to get insight into the
potential manner of binding of anthocyanin
derivatives with ACE. Docking simulations with a
grid spacing of 0.375 revealed that anthocyanin
derivative was docked to the active site pocket in 65-
70 per cent of the total 180 poses generated for each
compound (PDB ID: 1086.pdb). Compound L had the
highest binding affinity to the protein Main Protease,
and compounds B and C had good affinity as well
(Table 25).

Molecular docking analysis of SARS-CoV-2 Main
protease with different anthocyanin derivative
compounds

By docking simulation of anthocyanin derivatives
with SARS-CoV-2 Main protease, for which a
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cocrystal structure is available, the docking procedure
and parameters were standardized (PDB ID: 6LU7)
using AutoDock Vina. 0.5. Docking simulations were
performed to understand the likely manner of binding
of anthocyanin derivatives with SARS-CoV-2 Main
protease (Mpro).

AIART 25. THUARUA-HiA -2 TR Hafén UATgn & |1 ATuTfereh SifehtT 31eaa= gRT UTH
AR FAl, oia:fohaTeaer eraviy et aiq:fhareues TR

Table 25. Binding energies, interacting residues and interaction types obtained by molecular docking studies
with SARS-CoV-2 Angiotensin Converting Enzyme

.4 fOR-foricaqg  aisw gay 9isd ag UREINe | UREING TR SifeRT OIS
Sr.No. Receptor-Ligand Shehel /AT | Rl /HTA TV Interactions Docking poses

Complex Binding = Binding
Affinity | Affinity
(kcal/mol) | (kJ/mol)
1 1086 L 12 1 -10.6 -44.3504
Petunidin-3-p-
coumaroylglucoside

2 1086 B 15 2 -10.5 -43.9320
Cyanidin-3-(6-0-p-
coumaroylglucoside)

3 1086 C 15 2 -10.5 -43.9320
Delphinidin-3-p-
coumaroylglucoside

Interacting types
Residues
Asn70, Conventional e
Ser355, Hydrogen
Trp357, Bond, Carbon
Asp358, Hydrogen
Val380, Bond,
His383, Unfavourable

His387, Donor-Donor,
Phe391, Pi-Pi Stacked,
Arg522, Pi-Pi T-shaped,
Tyr523 Pi-Alkyl

Asn66, Conventional
Asn70, Hydrogen
Ala354, Bond, Carbon
Trp357, Hydrogen
His387, Bond, Pi-
Glu411, Cation, Pi-Pi
His513, Stacked, Pi-
Val518, Alkyl

Arg522,

Tyr523

Asn70, Conventional e
Glu143, Hydl‘ogen _Fﬁ:“‘lf__{mvm

Ala354, Bond, Carbon u;‘“,;. L Ly
Asp358, Hydrogen ,_135 i LA
Ser3s5,  Bond, Lo

His387, Unfavorable o
Glu411, Donor-Donor, fuln .
Phe512, Pi-Donor ]

His513, Hydrogen
Val518, Bond, Pi-Pi
Arg523, Shaped, Pi-
Tyr523 Alkyl
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ST . & faeg sa-fagr e

30 W9 H, 13 TR UiefihAleeh 3-Teho ohi
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| SIATESH ol HETRISITH R g Toham T Teaemd am-
TR 3 W g fIe" &1 4.5 deh S| 91"
-3 e il Fis § @ T S FR % e
W wfed foRam mm|

RIS HUT AR, ST-TIe¥E SR aicifeeafidd
o (TIS1eTE) il SR ATse Theltn (Siuaed) =i
YA ek [T 77| B3 Shugs-dive vt o1 37d
STE 497.2 ST & a1y fEIemg 0.392 A1) Siuds-
diwg Tt & fou Sfier-aefive s 24.7 wadl on
(f= 16)1

TrOTYd ASUds-HTa Tl &1 THETAEHAN el
srfuferfea foram Mo o 3Tt gormn s o i TS|
SiTgs -Hiwe T 31 TSR T, IS hl gorl
T aTgftt % W SEea i gt § s f sfows -
Faar ® (Fom 17) o wadt it fegyel @ vosuw &
e gElt S |

The docking simulations with 0.5 grid spacing
revealed that anthocyanin derivative was docked to
the active site pocket in 90% of the total 180 poses
created for each compound (PDB ID: 6LU7.pdb).
Compounds B and C had the highest binding affinity
to the protein Main Protease, while compound D had
the lowest. Compounds H, L and I also exhibited high
affinity for SARS-CoV-2 Main protease (Mpro)
(Table 26).

Molecular dynamics investigation on chosen
screening compounds revealed their perfect fit into
the active site's sub pockets in to the SARS-CoV-2
Main protease and Angiotensin Converting Enzyme.
Based on the findings, regular consumption of Grape

fruits/juice/anthocyanins, which are high in
anthocyanins, could help to reduce viral
infectiousness by  lowering  SARS-CoV-2

proliferation and pathogenicity.

Grape seed extract functionalized chitosan
nanoparticles and its in-vitro evaluation against
Xanthomonas spp.

In this investigation, chitosan based polyphenolic
nanoparticles were synthesized by the cross-linking
method. Chitosan solution (Chitosan (CH 0.5% w/v))
dissolved in acetic acid was mixed with sodium
tripolyphosphate (TPP) 0.5% (w/v) and followed by
magnetic stirring. Fixed amount of grape seed
polyphenolic extract was mixed in chitosan-TPP
colloidal and kept overnight with constant stirring.
Colloidal were purified by centrifugation, followed
by repeated washing and sonication to raise pH up to
4.5. The semi-solid mixture obtained was freeze-dried
and stored at room temperature.

The particle size, zeta-potential and polydispersity
index (PDI) of the nanoparticles were measured
using  dynamic  light  scattering  (DLS).
The synthesized GSE-CH NPs has an average
diameter 497.2 nm with PDI 0.392. respectively. Zeta-
potential was 24.7mV for GSE-CH NPs, respectively
(Fig. 16).

The FTIR spectra of synthesised GSE-CH NPs was
recorded and compared with chitosan. The IR spectra
of GSE-CH NPs shows slight shifting of
the frequency as compared to chitosan which
indicate GSE-CH NPs is formed (Fig. 17) and
porous structure of the NPs is observed under the
SEM.
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Table 26. Binding energies, interacting residues and interaction types obtained by molecular docking studies
with SARS-CoV-2 Main protease

%4 fOn-Tricaqg o ddy Iisa Gag IREie | UREINE ThR SifeRT OIS
Sr.No. Receptor-Ligand hehel /Ul ohal /WA TV Interactions Docking poses
Complex Binding = Binding | Interacting types
Affinity | Affinity | Residues
(kcal/mol) | (kJ/mol)
1 6LU7 LigandB 2 1 9.3 -38.9112 | Thr26, Conventional _—
Cyanidin-3-(6-0-p- His41, Hydrogen
coumaroylglucoside) Met49, Bond, Carbon
Tyr54, Hydrogen
Asnl42, Bond, Pi-Sulfur,
Gly143, Pi-Pi Stacked,
-z Cys145, Pi-Alkyl
His163,
" ) His164,
Metl65,
Aspl87,
Argl88
2 6LU7 Ligand C 6 1 9.3 -38.9112 | Thr26, Conventional
Delphinidin-3-p- His41, Hydrogen
coumaroylglucoside Met49, Bond, Carbon
Tyr54, Hydrogen
Asnl42, Bond,
Cysl45, Unfavorable
His163, Acceptor-
Met165,Arg | Acceptor, Pi-
188, Thr190 | Sulfur, Pi-Pi
Stacked, Pi-
Alkyl
3 6LU7 LigandH 2 1 9.1 -38.0744 | Thr26, Conventional
Peonidin-3-(6-o- His41, Hydrogen
caffeoylglucoside) Tyr54, Bond, Pi-Donor
“w Asnl42, Hydrogen
Gly143, Bond, Pi-Sulfur,
= 1 Cysl45, Pi-Pi T-shaped,
Y - Met165, Pi-Alkyl
_,l] :l 1. Glul66,
' L Thr190
4 | 6LU7 LigandI 11 1 -7.2 -30.1248 | His41, Conventional
Peonidin-3-glucoside Phe140, Hydrogen -
o Leul4l, Bond, Carbon 2
l Ser144, Hydrogen .
Cysl145,His | Bond, ey
- - 160, Unfavorable
| Met165, Acceptor-
Glul66, Acceptor, Pi-
e v o His172, Sulfur, Alkyl,
iy On, Argl88 Pi-Alkyl
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Fig. 16. DLS analysis of GSE-CH NPs (a) Size distribution by intensity and (b) zeta potential distribution
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Fig. 17. FTIR spectra analysis of (a) Chitosan and (b) GSE-NPs
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In vitro study of GSE-CH NPs against the
Xanthomonas spp showed that chitosan (2%), grape
seed extract (2%) and water did not show any zone of
inhibition on growth of Xanthomonas spp. Whereas
synthesized nano-particles showed zone of inhibition
in comparison to control on various Xanthomonas
species. The highest zone of inhibition (14.53 mm)
was found on 1.00% concentration of NPs in
comparison to positive control chloramphenicol
treatment where a zone of inhibition of 24.8 mm was
observed.

Valorisation of grape pomace for the preparation
of tea

In the present study, the functional beverage from
green tea (GT) and grape pomace (GP) from Manjari
Medika was assessed for biochemical and flavour
analysis (Fig. 18).

Evaluation of bioactive compounds showed that 1 g
pomace with the dipping time of 120s gave best
results in terms of higher retention of bioactive
compounds and sensory properties. Moreover, the
combination of green tea with grape pomace in
different proportion were used to finalize a hot



AfqH &9 23 & foru fomam mam om) =g & aftreo 9 e
ovft angl o S SaufEa A R Fadt faeryare
&I 3= ufeufd o wayg | 75% amd 3R 25% A &
% YUEEINTE 1 STHM oRTET T 97| &g s
T IR Uk gy Afrent H 3= amft w9 *
TR WG H AMEH o a1 4

HIGH3U- 3 S aTfiies Hferde 2021

beverage product as tea. The superimposition of 75%
pomace and 25% green tea was projected with respect
to higher presence of bioactive compounds and
sensory characteristics among all the other groups of
tea infusions. The flavour analysis reported higher
content of aroma compounds in grape pomace
contributing better flavour to tea.

= Total Phenolic Content (mg/100m)

100%GP 100% GT ~ S0%GP+  60% GP+  75% GP+
50%GT  40%GT  25%GT

‘Sample ID

Total anthocyanin contents (mg/100ml)

= Total anthocyanin contents (mg/100m1)

0
100% GP 100% GT 50 % GP 60% GP 75% GP
+50% +40% +25%
GT GT GT

Total flavonoid contents (mg/100ml)

500 o Total flavonoid contents (mg/100ml)

100% 100% 50 % 60% GP75% GP
GP GT GP+50 +40% +25%
%GT  GT GT

Total antioxidant contents (mg/100ml)

250
= Total antioxidant contents (mg/100mI)

100% GP 100% GT 50 % GP 60% GP +75% GP +
+50% 40 % GT 25 % GT
T

forr 18. ™ U7 FR FE F forw S oft St & fafim wesHT 1 ST

Fig. 18. Optimization of different combination of GT and GP for preparation of hot beverage
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VI. Food Safety in Grapes and its Processed Products
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Analysis and safety evaluation of
agrochemical residues and contaminants
in agricultural commodities and processed
products

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

A field dissipation study was conducted in grapes to
evaluate dissipation kinetics and pre-harvest interval
for various fungicide formulations viz. Azoxystrobin
+Tebuconazole, Meptyldinocap, Pyriofenone,
Buprimate and Tebuconazole and insecticide
formulations viz. Spinetoram and Azadirectin in
grapes at the recommended dose (RD) and double the
recommended dose (DRD).

The pre-harvest intervals (PHI) established with
respect to corresponding EU-MRLs of Azoxystrobin+
Tebuconazole, = Meptyldinocap,  Pyriofenone,
Buprimate, Tebuconazole, Spinetoram  and
Azadirectin were 30, 50, 45, 25, 55, 15 and 5 days,

l
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respectively. These PHIs will be useful to manage
residues at field level and production of EU-MRL
complied grape for export purpose. The generated
data will also be useful in receiving the CIB&RC
label claim. The dissipation kinetics observed for
studied pesticides are presented in fig. 19.
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Fig. 19. The dissipation kinetics of selected pesticides in grapes
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Revisiting of the PHI of various insecticides for
Zero residue grape production

A field dissipation study of various insecticides such
as Imidacloprid, Lambda cyhalothrin, Emamectin
Benzoate, Fipronil, Spinetoram,  Spinosad,
Cyantraniliprole, Clothanindin, Spirotetramat,
Abamectin, Bifenazate and Buprofezin was
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conducted in grapes at double the recommended dose,
to determine PHI with respect to their limits of
quantification (LOQ) and 1/3rd of the EU-MRL.

The PHI with respect to the LOQ and 1/3rd of the EU-
MRL for the studied insecticides are presented in
table 27. The generated data will be useful for the
production of “zero residue grapes” (residues detected
less than 1/3rd of MRLs and total residue less than
1 mg/kg) for a better price realization in export
market.

ATICTERT 27. TASTIHY 3R TY-THNNUA & 1/3 & gag | fafia deamrent & forg zonfua doaens
Table 27. PHI established for various insecticides with respect to LOQ and 1/3rd of EU-MRL

F-TAREA | dfygmand () PHI (days)

G| Rl ATH
.| Chemical Name

1.  sWeEAIYe Imidacloprid 17.8 THUA SL

2. &A%sel "igedlsd Lambda Cyhalothrin 4.9 Hitg CS
3. uHMfFA Ste Emamectin Benzoate 05 THST SG

4. T Fipronil 80 Sse3sit WG

5. TTEIC Spinetoram 11.7% THE SC

6.  fo@g Spinosad 45% TEE! SC

7. @It Cyantraniliprole 10 3T€l OD

8.  FatufHied Clothianidin 50% Sscggist WDG

9.  TTEULLME Spirotetramat 15.31% w/w 3TEl OD
10.  eramafaded Abamectin 1.9 % W/W

11.  fowATSIE Bifenazate 22.6% THEH SC
12, U Buprofezin 25 TaEt SC

T T o faide =won ® ofR (W) @ arga
T HARATIT AT o TAU TATTATOT T HT
ATRAT

Fremmes et it wenfud e % fou SR @ ared 9%
Tl shahTelt Taeel o foTu TTTaRoT gt Temfud st

1.0 28 65 84
0.08 15 53 72
0.05 24 32 37
0.005 78 78 78
0.5 10 24 85
0.5 10 60 98

1.5 8 47 92

0.7 60 60 60
2.0 3 17 100
0.01 30 30 30

0.7 4 14 35
0.01 70 70 70

Assessment of transfer rate for fungicide residues
from grapes (Shiraz) to wine at different stages of
winemaking

It is very important to establish the transfer rate for

various fungicide residues from grapes to wine for
establishing their regulatory limits in wines. A total of
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13 fungicide formulations that are commonly used in
viticulture were selected for this study.

The transfer rate obtained at various stages of
winemaking (Fresh Grape to Washed Grape, Fresh
Grape to Must, Fresh Grape to Wine (Fermentation,
1st Racking, 2 racking, 3'd Racking, 4th Racking),
Fresh Grape to Pomace); are presented in table 28.
The maximum transfer rate to wine (during 4th
racking) was observed for fluxapyroxad (17.67%)
followed by myclobutanil (17.14%) while minimum
transfer rate was recorded for tebuconazole, followed
by difenconazole.

aTfereRt 28. aTEA I o fafim wrot ® iR (FRTE) @ arga ® eiehers fohu U 13 washamsht st 6

TATATAROT &R

Table 28. Transfer rate of 13 fungicide residues assessed from grapes (Shiraz) to wine at various stages of

winemaking

qrza a9 o fafes =wor

Stages of wine preparation

Difenoconazole

SEERILIED
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N
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Boscalid

qISt SR & gl 3R dh
Fresh Grape to Washed Grape
qS1 TR § 7 TF

Fresh Grape to must

qIS! TR | a1ed ask (fopvad)
Fresh Grape to wine (Fermentation)
qISl SR | arsd aek (1 )
Fresh Grape to wine (1st Racking)
qISt SR & a1 sk (2T HR)
Fresh grapes to wine (2nd Racking)
qISl SR & T3 ask (3 IR)
Fresh grapes to wine (3rd Racking)
qISl SR | arsd aek (4 )
Fresh grapes to wine (4th Racking)
qISt SR ¥ 9 a6

Fresh Grape to Pomace

*.n.

A

—

TATATAROT X (% )/ Transfer rate (%)

Kresoxim methyl
Mandipropamid
[
Myclobutanil
Pyraclostrobin
Tebuconazole
Trifloxystrobin

waRas fHaree

Dimethomorph
g

Fluopyram
Flusilazole
Fluxapyroxad

84.91 68.60 75.18 75.06 71.60 60.90 79.78 72.38 70.05 58.26 89.19 61.07 69.29

26.04 25.24 29.54 33.23 24.13 24.07 25.79 17.98 23.17 29.41 44.77 15.17 24.45

13.5910.24 9.17 20.88 17.90 17.64 20.05 15.50 14.32 25.04 16.64 11.10 12.93

12.45 9.15 9.11 19.1515.7216.71 19.36 12.89 13.52 21.51 15.77 6.09 11.79

9.06 8.42 7.69 18.44 14.86 15.70 18.96 11.65 12.59 19.83 15.37 5.91 10.66

7.93 732 6.89 17.4214.40 14.5517.87 10.17 10.13 18.32 14.76 5.49 9.96

6.79 6.59 5.66 16.27 13.54 13.83 17.65 9.55 9.62 17.1413.96 5.01 9.08

26.42 22.68 38.20 29.82 18.16 21.77 28.09 14.46 25.94 22.19 37.65 27.37 21.95
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Development and validation of analytical protocols

Development and validation of a liquid
chromatographic tandem mass spectrometric (LC-
MS/MS) method for the analysis of patulin in
apple and apple juice

Patulin is a mycotoxin which is produced by
Penicillium expansum. Among the human foods,
apple and its processed products such as apple juice
are usually contaminated by patulin. In India, it is
regulated in apple juice by FSSAL In the interest of
consumer safety, it becomes necessary to develop a
sensitive, selective and reliable analytical
methodology for determining patulin in apple and
apple juice.

This study reports a robust and sensitive method for
rapid analysis of patulin in apple and apple juice. The
method involved extraction of homogenised samples
(10g) with ethyl acetate (10mL) and clean up by
dispersive-solid phase extraction (25 mg/mL primary
secondary amine). Prior to the LC-MS/MS analysis,
the cleaned extract was reconstituted in methanol/
water in 1:4 ratio. The optimised LC-MS condition
provided a symmetric peak of patulin within a short
LC-runtime of 5 min. The recoveries and precision at
the LOQ (0.005 mg/kg) and higher levels were also
satisfactory. In an inter-laboratory comparison study
involving thirteen accredited laboratories, the
reproducibility-RSDR and HorRat values ranged
between 4.8-6.1% and 0.18-0.23, respectively,
indicating a satisfactory method precision.

The z-scores of the participating laboratories were
within +2. When the method was applied to patulin
contaminated (incurred) samples, the concentration
range was 0.008-0.225 mg/kg and 0.018-0.034
mg/kg for apple and juice, respectively. Because of its
reliability, accuracy, robustness and reproducibility,
the method has been accepted by FSSAI and included
in the official manual of mycotoxin analysis for
regulatory testing purposes (https://fssai.gov.in/
upload/uploadfiles/files/Order Manual Analysis My
cotoxins 20 07 2021.pdf).

Development and validation of an analytical
method for the multiresidue analysis of pesticides
in sesame seeds using LC-MS/MS

A large numbers of pesticides are applied during
cultivation of sesame crop to protect it from the
infestation of insect pests and pathogens, whose
residues might remain in sesame seeds. The Indian
Oilseeds and Produce Export Promotion Council
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suggested monitoring of 174 pesticides in the export
consignments of sesame seeds to comply with the EU
regulation (2020/1540, dated October 22, 2020). It
made it mandatory that all imported sesame
consignments from India must be analysed for the
residues of pesticides. Hence, this study focused on
development and validation of a method on multiclass
pesticides analysis in sesame seeds.

At first, the sample was comminuted after adding
water (1:2 w/v). The sample preparation protocol
included acetonitrile extraction, followed by freeze-
out of the extract at -80°C with a subsequent cleanup
by adding 100 mg of C18 + 150 mg of Magnesium
sulphate sorbent mixture for LC-MS/MS and 100 mg
of C18 + 25 mg florisil + 150 mg of MgSO4 for GC-
MS/MS analysis. The optimised sample preparation
workflow effectively minimised the matrix effects and
offered LOQ of 0.01 mg/kg for most compounds.

The LC-MS/MS and GC-MS/MS methods were
validated at three levels (0.01, 0.02 and 0.05 mg/kg)
for 222 and 220 compounds, respectively. The method
accuracy and precision complied with the method
performance criteria of the SANTE/12682/2019
guidelines. The results of the intra-laboratory and
inter-laboratory studies were comparable for all
pesticides. Considering its performance efficiency and
alignment with the regulatory guidelines, the
developed method can be implemented for the
monitoring of pesticide residues in sesame seeds
across the food testing laboratories.

Multiclass pesticide residue analysis in different
essential oilseeds using gas chromatography with
tandem mass spectrometry (GC-MS/MS)

Oilseeds crops such as peanut, soybean, rapeseed,
sunflower, cotton, and sesame are commercially
utilized to produce vegetable oil. GC-MS/MS based
method was developed to establish a dependable
analytical workflow for estimating multi-class
pesticides in various oilseeds. The method was
validated on Soybean, Sunflower, Mustard and
Safflower matrices.

As part of the optimized sample preparation method,
2 g oilseed sample was extracted with acidified
acetonitrile (10 mL). An aliquot of the extract (5 mL)
was frozen at -20 °C before dispersive solid-phase
extraction with 50 mg anhydrous calcium chloride +
50 mg C18 + 150 mg MgSO4. The matrix co-
extractives were efficiently eliminated and the
technique performance met the analytical quality
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control criteria of the European Commission
(SANTE/12682/2019).

The approach was validated at two spiking levels (10
and 20 ng/g for 225 pesticides), and good recoveries
(70-120%) and precision-RSDs (20%) were obtained
for 90% of the targeted pesticide residues. The LOQs
for 80% of compounds were established at 10-20
ng/g. The intra-laboratory results (including six
analysts) confirmed acceptable ruggedness and
repeatability. It opens up possibilities for use in
commercial food testing laboratories for regulatory
compliance checks.

Development and validation of an analytical
method for the residue analysis of 220 pesticides in
Basmati rice by GC-MS/MS

India is one of the largest exporter of basmati rice.
Pesticide residue analysis in basmati rice is a major
hurdle in enhancing export. Previously reported
methods are not much suitable in terms of repeatabi-
lity and ruggedness. This necessitated the requirement
of a new and robust method for export testing.

The optimized method for basmati rice sample
preparation involved the following steps: the
homogenized sample (2 g) was soaked in 10 ml of
water for 5 min, followed by addition of 10 mL of the
acetonitrile and then vortexed for 1 min. To this
mixture, 4 g of magnesium sulphate and 1 g of sodium
chloride were added, and then vortexed for 2 min. The
supernatant (5 mL) was kept at -80°C for 5 min.

Cleanup was performed with PSA (50ml/mL)
followed by filtration through 0.2 pm membrane filter
and injection to GC-MS/MS for analysis.

The method performance was evaluated by recovery
check at 3 levels namely 0.01 mg/kg, 0.02 mg/kg and
0.05 mg/kg. More than 90% of the target analytes had
recoveries in the acceptable range i.e., 70-120%, with
precision-RSD less than 17%. The LOQ values
ranged between 0.01 and 0.02 mg/kg for most of the
analytes. From the above study, it is found that the
developed method is suitable for analysis in terms of
repeatability and accuracy, and can be used for
regulatory testing.

Simultaneous analysis of Aflatoxins and
Ochratoxin A in chilli powder by HPLC-FLD and
LC-MS/MS

Chilli powder, a widely used spice, that majorly gets
contaminated with aflatoxins (AFs) and ochratoxin A

oy
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(OTA), creating menace to human and animal health.
As there is no validated method for simultaneous
analysis of AFs and OTA in chilli powder, it was
important to develop a method for analysis and
monitoring of these toxins for ensuring food safety
and promoting trade. In this study, developed and
validated a simple, sensitive and rapid method without
derivatisation for simultaneous analysis of AFs and
OTA in chilli powder.

The method involved extraction of homogenised
samples with methanol-water followed by immuno-
affinity column cleanup. The method involed use of
Ultra-HPLC-fluorescence (UHPLC-FLD) detector
and LC-MS/MS. The method performance was

evaluated through intra- and inter-laboratory
validation where 12 accredited laboratories
participated.

For UHPLC-FLD, the LOQs of AFs and OTA were
0.25 and 1 ng/g, respectively. In case of LC-MS/MS
the LOQ was 1 ng/g for each AF and OTA and the %
recovery achieved in LC-MS/MS analysis ranged
between 78-105. Considering its performance-
efficiency and alignment with the national and
international regulatory guidelines, this method can
be implemented for the routine analysis of AFs and
OTA in chilli powder by commercial food testing
laboratories.

Automated analysis of aflatoxins in nuts and
cereals involving reusable, online immunoaffinity
cartridge cleanup and inline HPLC-fluorescence
detection

Aflatoxins which occur in a wide range of fresh and
processed foods are highly toxic to humans. As a
result, commercial laboratories face huge sample
loads round the year to ensure public health safety. To
increase sample throughput and reduce consumable
costs, a study was conducted to evaluate an automated
immunoaffinity column (IAC) cleanup system for
analysing AFs (B1, B2, G1, G2) in a range of food
matrices including peanut slurry, almond, flattened
rice, peanut butter, pearl millet, salted peanut, and
wheat-based cookies. The TAC cartridges were
connected inline to an HPLC system coupled with
post-column  bromination-derivatisation and
fluorescence detection. The method validated results
are presented in table 29. The IAC (dual-cartridge)
cleanup of a sample-extract [methanol: water (80:20),
diluted with triton X-100] and its HPLC-analysis were
automatically performed only in 10 and 11 minutes,
respectively. The method provided LOQ of 0.125 ng/g
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for peanuts, sorghum, rice and flattened rice. For
peanut butter, almond and wheat-based cookies, the
LOQ was 0.5 ng/g. The recoveries at LOQ and higher
levels were satisfactory in all test matrices. Each IAC
cartridge could be reused for 15 times without any
loss in recoveries. Also, the automated-
system provided a better precision (RSD +9%)
than the conventional, manual (RSD +12-15%)
workflow.

Considering its high- throughput nature, this
automated system can be adopted in commercial food
testing laboratories for routine analysis of AFs to
effectively manage the sample loads. The readings
demonstrated a significant time saving against the
conventional (manual) approach where [AC cleanup
takes ~2 hours/sample.

ATfeTeRT 29. TG A, T R THTHA IcuTel # TUE hHY frawadt iR sTRuaE

Table 29. Recovery and RSD of AFs in selected cereals, nuts and processed products

o
Analyte

@i, Jun/m

gitaa feradt (% ARUAET) Average recoveries (Y%oRSD)

™ U ATEA | HITHEt T HREA T g snuTia FHehid
Almond Flattened rice Peanut butter Pearl millet Wheat cookies

i Bl 0.5 842 (+8.7)  91.4(9.0) 79.3 (+8.6) 78.3 (28.3) 74.3 (£9.1)

=t B2 0.5 91.6 (£9.8)  89.1 (+9.8) 82.3 (+8.2) 86.3 (+8.3) 83.2(10.2)

st G2 0.5 92.3(£8.3)  88.8 (+9.1) 84.8 (+8.6) 92.1 (£9.2) 72.5(£10.3)

st G1 0.5 84.4 (+9.1)  88.2 (+8.6) 75.3 (£9.0) 79.2 (£8.2) 73.0(£10.3)
Co=y=o9
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analysed

issued

45685 432

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

Residue Monitoring Program for control of
pesticide residues in Grape for export to EU-
countries for the season 2020-21

This was the 18t year of the Residue Monitoring
Program for controlling agrochemical residues in
table grapes for export to the EU and other countries.
In this season, a list of 67 pesticides (Annexure 5),
with label claim with CIB&RC was recommended
and 267 pesticides (+ their metabolites and isomers
of toxicological significance) (Annexure 9) were
monitored in all export samples. SOPs were
harmonized for all the nominated laboratories on
grape for multiresidue and single residue analysis of
pesticides and other contaminants. During the year
2020-21, as per record a total of 45685 grape plots
were registered on GrapeNet from Maharashtra,
Karnataka and Andhra Pradesh states for export to EU
countries.

Based on the reports of the MRL exceedances in
context of export to European Union Countries, a total
of 432 Internal Alerts were issued. Thus more quantity
of grapes could be exported. Out of these alerts, due
to re-sampling results and MRL compliance, 131
internal alerts were revoked. Hence, the effective
internal alerts for the season 2020-21 were only 301
which accounts for only 2.06 % of the total analyzed
samples. The summary on sample analyzed as per
RMP for the season 2020-21 is given below.

@ AT e |THTE TN TS| THTeT AeAE T %
6 wE

No. of internal alert | No. of internal alerts

revoked

(forwer)
% of effective alert
(Failure)

6 T
No. of effective
internal alerts

301 2.06
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The major pesticide responsible for the failure are
summarized in Table 30.

ATfeTeRT 30. 2020-21 R WEwW | A fawrer g9 ¥ Rrier wg@ freames w1 awmm

Table 30. Summary of major pesticide responsible for failure of samples in 2020-21 grape season

%.9. | eI Pesticide A Annexure S/
SL.No. Number of failure IIAAE Annexure 9

4-S1-2 FARIBATA (NIUIHE T HTEIeAEe)

4-bromo-2-chlorophenol (metabolite of Profenophos)

2. FARITEORE Chlorpyrifos

3.  FdIHIee F@EE Chlormequat chloride (grgrgr CCC) 34

4.  sramafded Abamectin

5. guIhiSH Buprofezin
6. %ﬁl’cﬁ'ﬂiﬁﬂ Hexaconazole
7. gmENfe-faemge1 Thiophanate-methyl
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TUTET, IR SR gt sl HedTiud T o
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(TANRTSA /FET-TTwReAT /2021 FATE [EIT )
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3IAA% Annexure 9
39 3Tk Annexure 9

3HJITh Annexure 5
32 3T Annexure 5
25 3{JcTdh Annexure 5
15 3Tk Annexure 5
14 3Tk Annexure 9

Accreditation to NRL as per ISO 17025:2017 and
ISO 17043: 2010 and conduction of Proficiency
testing programs

The National Referral Laboratory at ICAR-NRC for
Grapes, Pune updated its accreditation to ISO
17025:2017 for chemical testing and accredited status
for ISO 17043:2010 (Proficiency Testing Provider)
was renewed until June, 2023. The aim of the
proficiency testing (PT) was to verify the quality,
accuracy and comparability of test results produced
by commercial food testing laboratories in the country
for pesticide residue in fruit and vegetable and
aflatoxins in peanut and peanut products.

During 2021, NRL conducted two PT Programs as per
ISO 17043: 2010 standard. The summary of each
program is given as below:

A. Proficiency testing of Aflatoxin in Peanut
homogenate (NRL/PT-Peanut/2021/Aflatoxin)

This PT round was organized from 1st July to 20th
October, 2021 for aflatoxin in peanut homogenate.
The PT test material was distributed amongst 49
APEDA recognized and other commercial food
testing laboratories. Each participant laboratory had
to analyse a homogenized test material of peanut for
aflatoxin as per the provided target list (AFB1, AFB2,
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IR AN o ToTq SR 1 Tk THEY Fiegor qrft
o1 forsduur ST 9| 38 Wil FEdshA & g, didt wdeo
3TTSeH 18 ISR o AR § grya |

Sele fosamr o forg fed e a3t o SfawiiEd &
e fopu T wHT & Teie™ T o W Sied gl &
YR W T8 oft| wfqwfirn gro e o ufomat &
YR T AT fohe, U wEidie gour @ Sfua €9 &
W U1 T A1 $EAT, 3T F A IE 15%
ge A fomeH, s foh 1Tdies geamde TRl
STRTHE! 7, W ATMheh &9 & AR fohall 7| SIS
T 900 HuTfora HeioT i Fal T H ¥ 96.66% T
forw T 9, 3.34% 1 fasower 9= foram T om 3 A
oot R T8 R TR TERIeed & S Sie
R I o T 870 oft, N ¥ 93.44% wHwH,
3.21% dfery 3R 3.33% & 9| had 36
TS sl 37k grT Fdie fohu 7w @t Sremmerehi &
forT Hts s Sie =R fire)

ATHTTRT IOt <R 3TTehet

Hem & 2 Tfter Tt SEnTened @ e ok
STt WeareRd foRam TR i fata Sl % wdiegor
& fau ufuer &1 fawrier gren & 1) weme g
SNfTd qerdn wlieror wriskH § geaied fard iR yesh
o YR T YU €9 % o200 o +aiq G 7W SH
AT S ok e o fore wftet 1 e 25 SRt
1 farerie i 7w oft)

SIIUTAT W&: 3R o THAL ST 5% THAT faswor
U % WieAw B, IFTEUA FE % U e 9 %
FER I o fou fafie @i smemensti @ 300

AFG1, AFG2). Analysis of z score data showed that
out of 49 participants, 46 laboratories achieved
satisfactory z score (between -2 to +2) for all the
target aflatoxins (B1 and B2) and total aflatoxins. Two
laboratories had questionable and unacceptable z
scores. Overall, the results submitted by most of the
laboratories were satisfactory.

B. Proficiency testing for pesticide residues in
grape homogenate (NRL/PT-FV/2020/Grape-1)

This PT round was organized from 9th September to
30th November, 2021 for pesticide residues in grape
homogenate. The test material was distributed to the
50 commercial testing laboratories on the scheduled
date in two sets each, Set-1 and Set-2. Each
participant laboratory had to analyse a homogenized
test material of grape for pesticide residues. For this
PT program, the PT test item was contaminated with
incurred residues of 18 pesticides.

The assigned values for each analyte were calculated
from the participants’ reported values based on the
median values obtained from Algorithm A. The SDPA
value calculated based on the participants’ submitted
results were found to be unreasonably low. Hence, a
fit for purpose fixed relative standard deviation of
15%, which is the RSD of the in-house validation
data, was logically applied. Only 43 laboratories
reported values for all the pesticides in the test item.
Of the total number of 900 possible determinations
from laboratories 96.66% were reported, 3.34% were
not analyzed and couldn’t report the values. The total
number of possible z scores of laboratories were 870,
with 93.44% of them acceptable, 3.21% questionable
and 3.33% unacceptable. Only 36 laboratories got
satisfactory z scores for all the pesticides they
reported.

Assessment of nominated laboratories

Inspection and virtual assessment of the APEDA
nominated laboratories was carried out during the
season and recommendations were shared to APEDA
for testing of exportable grapes. A total of 25
laboratories were recommended to APEDA for testing
of grapes considered exportable to EU countries based
on assessment report and performance in Proficiency
Testing program organized by NRL.

Compliance check: 5% sample analysis of grape
samples

Through GrapeNet, 300 counter-samples from various
nominated laboratories were analysed for the residues
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as per Annexure 9 for conformity testing. The
generated results of the samples were compared with
the reports issued by concerned laboratory and results
conformed to the corresponding laboratory results.

Reference samples analysed under FSSAI

Reference Laboratory scheme

NRL is recognized as a National Reference
Laboratory of FSSAI for pesticide residues and
mycotoxins in agricultural commodities. In the year
2020-21, NRL analyzed 29 re-test samples under the
Regulation No. Section 47 (5) of FSS Act 2006 and
Section 9.10 of FSS (Import) Regulation, 2017. The
samples were analysed for multiresidue pesticides,
plant growth regulators and dithiocarbamates. Among
the analysed 29 samples, 22 samples did not comply
the regulation while 7 samples complied with the
regulation. Most of the apple samples failed due to the
residues of spirodiclofen and spiromesifen as they
were above the MRLs set by FSSAIL. The list of
samples analysed under this scheme for the year 2021
is summarized below in Table 31.

ATfCTeRT 31. THTETHUATS I TISTRUSA AT & dga fasouur fore wu =t o1 foeror
Table 31. Details of samples analysed under scheme of FSSAI NRL

%r’@rﬁawﬁ THTATHTSATS THARUS | TRUHTHUSTS THIARUA AT

w4, | ’a Commodity

1 TdApple 18
2 9mEd Rice 7
3 3R Grape 2
4 gl Apricot 1
5  Sogsll M Blueberry Jam 1
% Total 29

R R (Fifew wit.) & fou Sigua
AU w1 g (frfiet-twemu fom
qifye)

drfieft T TwmeR urfereRtor, 98 faect & o
UiTeRTuT 3 SR % 3ATee

fiefielt i uheTR rfereRton, =% faeett & @1 usisr &

& forcer i B T
No. of sample failed to comply
FSSAI MRLs

4 14

2 5

0 2

0 1

1 0

7 22

Validation of DUS descriptors for Indian
grapes (Vitis spp.) (Protection of Plant
Varieties and Farmers' Rights Authority
funded)

Filing of grape applications for registration with
PPV&FRA, New Delhi

Three new applications of grape candidate varieties

L*
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were facilitated to fill the applications for registration
with PPV&FR Authority. These were as follows:

Institute variety: 1 - Manjari Shyama

Farmers variety: 2 - Black Kwin Berry (Shri. Jaykar
Mane, Sangli) and Siddh Golden (Shri. Shashindra
Potdar, Sangli)

On-site DUS testing of candidate grape varieties

Total eleven candidate grape varieties were on-site
DUS tested as per guidelines at various growth stages.
These are as follows:

a. New varieties: 8

i.  Institute variety: Manjari Shyama (Pune)

ii. Sahyadri Farms: Arrafifteen, Arrathirty-Two,
Melody, Allison, Timco, Ivory, Timpson (Nasik)

b. Farmers’ varieties: 3

i.  King Berry (Nannaj, Solapur)

ii. VSD Seedless (Vadgaon, Sangli)

iii. RK Seedless (Dongarsoni, Sangli)

Registration granted by PPV&FR Authority, New
Delhi

Based on consolidated reports submitted by the
Centre, two varieties namely Manjari Kishmish and
Manjari Naveen got registration number while three
farmers’ varieties viz. King Berry, VSD Seedless and
RK Seedless were published in Plant Variety Journal
of the Authority (Table 32).

ATfeAeRt 32. Hdiel R THAR UTRERIUT & AT/ TATe aEdt IHer |

Table 32. List of candidate grape varieties granted registration/published in Plant Variety Journal

W9, Varlety fearfa Status urfeles Owned by
S. No. Reglstratlon No.

sfieRtor feam Reg/2019/5 ICAR-NRC for Grapes, Pune

Manjarl Klshmlsh Registration granted (17 Nov. 2021)

2. HNG aES SfieRtr feam Reg/2019/6 ICAR-NRC for Grapes, Pune
Manjari Naveen Registration granted (17 Nov. 2021)

3. duge dieam TATE AU SHA § TSI REG/2020/97 Shri. Pradeep Desai, Shri. Vijay
VSD Seedless Published in Plant Variety Journal Desai, Shri. Dilip Desai

4. T aSa TATE IR SHA H YehIed Reg/2020/98 Shri. Dattatraya Nanasaheb
King Berry Published in Plant Variety Journal Kale

5. A Higawm AT IR SHA H TehIed REG/2020/99 Shri. Raghunath K. Zambre
RK Seedless Published in Plant Variety Journal
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T 2031, SR fiesy,
Fig. 20a. Downy mildew

o= 209, =6 oF A
Fig. 20b. Die back disease

o 2191, WSl A
Fig. 21a. Manjari Naveen
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Cultivation of Commercial Seedless
Varieties of Grapes at Taldangra
Horticulture R & D Farms of Bankura
District, West Bengal (funded by State
Govt. of West Bengal)

The standard package of practices were followed to
maintain the vines. However, Magnesium deficiency
was observed which was managed by foliar
application of magnesium sulphate. Like the previous
years, anthracnose attack was severe but was
effectively managed by alternate sprays of
Thiophanate methyl 70WP@ 1g/L and Hexaconazole
5SC @ Iml/L at 5 days interval based on the
condition of the disease and climate.

Downy mildew was prevalent during August-
September (Fig 20a) and was successfully controlled
by three foliar sprays of Dimethomorph 50WP
@0.8g/L. Die-back (Fig. 20b) continued as a major
menace and its attack was more due to untimely rains
but it was managed by the application of copper
oxychloride @2g/L and Trichoderma @3ml/L.
Among insect pests, caterpillars (Fig. 20c¢) caused
major damage and required continuous management.
Emamectin benzoate 5SSG @ 0.25g/L was effective to
manage the caterpillars and thrips respectively.
Manjari Naveen and Manjari Medika fruits for the
first time and on an average it was 11.4kg/vine and
13.1kg/vine respectively (Fig. 20a and b).

e 20w, Shefuer 9 &fd
Fig. 20c. Caterpillar damage

o 219, #isd wfesw
Fig. 21b. Manjari Medika
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Agri-Consortium Research Project on
Water (Phase IV): IoT enabled sensor
based smart irrigation management
system

Water is a limiting factor in agriculture. Hence, there
is need to conserve water, utilize it judiciously and
irrigate the plants considering the crop growth factor,
soil and weather. The Centre has developed pan
evaporation and growth stage-based irrigation
schedule. However, to increase water use efficiency,
availability of soil moisture in the root zone; and
accordingly decision on irrigate or not play an
important role. Internet of Things (IoT) is one such
advanced technology that enables to connect the
things, people and decision support; and perform the
tasks automatically and precisely by using the real
time data and information. [oT is the network of smart
devices such as sensors that interconnects with each
other with decision support on time.

It is a multi-institute collaborative project funded by
ICAR under platform Agri-CRP on Water. The project
is led by Mahatma Phule Krishi Vidyapeeth, Rahuri
having cooperating centres as ICAR-NRCG, ICAR-
IIHR and ICR-ITWM. The project was initiated during
October 2021 with following objectives:

1. To test the current technologies of precision,
automatic and real-time irrigation scheduling;
investigate the gaps and identify the measures for
improvement.

2. To develop the multi-depth soil moisture sensors
for precision irrigation scheduling.

3. To develop the IoT enabled smart irrigation
management system for precision, automatic and
real-time irrigation scheduling at farm and cluster
levels.

4. To test and validate the developed systems for
different agro-climatic conditions.

Component-1 of the XII Plan Scheme
‘National Agriculture Innovation Fund
(NAIF)’

A total of two meetings of Institute Technology
Management Committee (ITMC) were held to
scrutinize and discuss various issues. Various IP
protection and commercialization activities were
undertaken.
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Patent grant received for patent application
201711020822 from 14/06/2017 for work “A
method for preparation of Enriched yoghurt”.
Patent renewal fees has been paid for three years
upto June 2022.

Technology License Agreement (TLA) has
been signed on 31 August. 2021 for Grape
DSS API with M/s. Sensartics Pvt Ltd, Nasik,

Mabharashtra.
- U9 Jumew witemd & fou fud s o 3w

e oo % T e s Tl Lo A 1) b
. s1igned on or grape W1 S
(f1ueu) W gedTeR Ry U ) & P

Amicus Agro Tech.

S I s I o w % faw MOA signed with Hadapsar bakery on 18/10/2021
18/10/2021 1 TSUER Kl o G1Y THSAT JTI

T gEqTaR fohu Uy

for preparation of ‘Enriched Cookies from pomace
powder’.

AT HEAT

Application Number

foramut Details quzid @1 feres
Date of Agreement

YT AT T&AT-201711021975 (TR o fsehsor 3k
3Gk TS o fore U fafer) & weier o @y e s o Tmeid
T TS % |1y g Ry e F

Benefit Sharing Agreement with respect to Patent application
number- 201711021975 (A method for extraction of anthocyanins
and composition thereof) has been signed with NBA

28 JTFSH October 2021 INB-3202102723

g9 & ae oTEdlsn 9 faefafgd wew uwdiem Response was filed for following First Examination
e Jumdamm % forw wfafean ot 1 ¢ off Report/SER from PO during the year

feramur Details TFRSAR T foATen SATaeT TE&AT

Date of FER Application
Number

fies Hifetert o fow 7T eefia i It HUHA 61 T 3T 09 el /January 2021 201811033379

TR 3R 38k Tl i fafy

Isolation and Identification of Novel Attractant Pheromone for Pink

Mealybug and its method of synthesis

SRR AT Y Tg ANTEe oM i T fafd gars 1 siare 18 W5/ May 2021 201711020822

(TEEan)

Response to Hearing filed Indian Patent - method for preparation of

Enriched yoghurt (SER)

TR o fsehsor 3 3ueh Tered it T fafer (ThS3T) A method 03 3T/ August 2021 201711021975

for extraction of anthocyanins and composition thereof (FER)

worEET o it we fafer 3 SHeht e (THESAR) A method 9 7 /November 2021 201711021975

for extraction of anthocyanins and composition thereof (SER)
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ATfeAeRT 33. TSAIATS URASHT & dga Tararterdi
Table 33. Activity under ABI project

.4, Tiafafa Activity
S. No.

Agri-Business Incubation (ABI) Centre
under Component-II of the XII Plan
Scheme ‘National Agriculture Innovation
Fund (NAIF)’

a. Activities related to sensitization/awareness

This is the second year of ABI and during the
reporting period following activities performed are
mentioned in Table 33:

ﬁ?ﬁ?ﬁ Date

TAA Place

1

‘wrort Afeent SR § Iafiar fasra’ W s S wftreror SRl
SIS foRaT TIT| 3%k HRIsEA § helloh, BT, TR TLRRT TTeAT 371X
Rt % et 21 wfawfiet 3w fomm)

An EDP Training Programme on "Entreprenceurship Development

in Manjari Medika Grapes' was organized. A total of 21 participants
from KVK, students, NGO and farmers attended.

I BHET % Y ‘TR H wEd Ferg ST TRl T et
forehTa’ TR Uk TAGIRT SHIghH ohT SIS (o3l T

A sensitization program entitled "Entrepreneurship Development
on Post- Harvest Technologies in Grapes' was organized for three
students.

ST St % sheat Ma % 33 fREl & fou fREm SrseRar
SRRy TS feRam |

Farmers Awareness Programme was organize for the benefit of 33
farmers of Kadvanchi village of Jalna district.

ST fofet 3 aTge M o 12 foRemT o fofe forem STk shmishd
SIDIEGREIRICH

Farmers Awareness Programme was organize for the benefit of 12
farmers of Nandapur village of Jalna district.

e fSret & areRgl A % 16 R % fou foREe SEeRdn
HRHA RIS foma )

Farmers Awareness Programme was organize for the benefit of 16
farmers of Wakadi village of Ahmednagar district.

STEHER el & I AHeTgR % 21 fREml % fou FHY-saEm
i Tfafafer W vk FadeRon HRiEn A fR

A sensitization program on Agri-business based activities was
organized for 21 farmers of Mamdapur village of Ahmednagar
district.

T, T

ICAR-NRCG, Pune

WA -THFTH, O
ICAR-NRCG, Pune

U - g, a8 IR
Village- Kadwanchi, Tal,
Dist.- Jalna

- Y, a8 3R
Se- S

Village- Nandapur, Tal,
Dist.- Jalna

- drehel, d8- Tedl,
San- sreHeTR
Village- Wakadi,

Tal- Rahata,

Dist.- Ahmednagar

UH- AL, dg- T&dl,
- seHETR
Village- Mamdapur,

Tal- Rahata,

Dist.- Ahmednagar

16/02/2021

23/04/2021

26/07/2021

26/07/2021

06/08/2021

07/08/2021
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.|, wfafafe Activity A Place femie Date
S. No.
7| o &, g0 %k o1 FoRer ok o wteTr % ded sfrenfieh =l bt | wrpetqu-Teierg, g0 | 17/11/2021

HARISH TR T ICAR-NRCG, Pune

An interaction meeting was arranged technology discussion under
ABI for two farmers of Indapur region in Pune.

8 | ‘udiet il TATIAT W ST fSet 3 ST IcdTEeh! o |1 AR | HATAeE Online 04/12/2021
3 SIS TS| FREH H 14 fREEI o T A W o

An online meeting was organized with grape growers of Jalna
district on "Establishment of FPOs". A group of 14 farmers attended
the event.

9 | TEE, a9, IO o fRaml % fu Y sEem il o am- qomeret, q8- sagy, | 00/12/2021
TR I HEMYA UG H 9Ge o fdehedl W STl HH%H | MSa- g0
ST TR | 39 wEsE o 57 fReei 9w o) Village- Tarangwadi,

An awareness program on agribusiness activities and options to | 12l- Indapur, Dist- Pune
convert grapes in processed products was organized for farmers of

Tarangwadi, Indapur, Pune. This program was attended by 57

farmers.

10| Tifre it it 124 Afeen forami o wF g & U dadieo | wieea-Tsiergs, o | 16/12/2021
iR TS form e o) foRaml s FfY seEE ok Iuerey | [CAR-NRCG, Pune
AT Srenfifera & @i W oTardq forar w3 e ifees
Rt % e, gaan, fEer, goumT, STagd, Feshat 3 Ug AT
TeH & Ta & 9

Sensitization programme of for group of 124 women farmers from
Nashik district was arranged. The farmers were updated on benefits
of agribusiness and available transferable technologies. These
farmers were from villages of Kalwan, Devala, Dindori, Surgana,
Igatpuri, Trambakeshwar and Peth Nashik Tehsils of Nashik district.

11 ifees o 7 g dedia A Afeen fram & foe F-cramm | weperge-usiegs, T | 30/12/2021
& T 37Tl W STReehdl shidshH 3TaISTd forar ) 39 sEdsa § | [CAR-NRCG, Pune
45 gt 3 s form)

An awareness program on opportunities in agri-business sector was
organized for women farmers of Niphad Tehsil of Nashik District.
This program was attended by 45 participants.

12 gireft f9e1 % 65 SR 3caieent o g & o0 Y @@ iR | Wieea-Tsiergs, g | 31/12/2021
TS /uhdEt % Hecd W HadiwT sEisn st fem mar| | ICAR-NRCG, Pune

Sensitization Programme on agribusiness and importance of
FPO/FPC was organized to a group of 65 grape growers from Sangli
district.

. FATEHRR AHfd 6l 98k b. Advisory Committee Meetings

99 o SN B8 Sach AMITSd ki ME| 10 ¥ AfUer  Six meetings of advisory committee were held during
LICISEIE IR q\;q-ﬁh—.{ 3 ==t i ¢ weet g 4 the year. More than 10 projects were evaluated and

-,
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discussed. A total of 5 projects were recommended
for extending support from ABI Centre.

¢. Memorandum of Agreements (MoAs) signing
events

ABI Centre of ICAR-NRC for Grapes received a
number of proposals. After their review, evaluation
and subsequent discussion in the advisory committee
meetings, two proposals were found suitable to
provide support. M/s Sitai Agro Processing, a Nashik
based company was identified for support to produce
juice from Manjari Medika grapes and promote the
juice as nutraceutical product. Another Sangli based
company M/s VVP International is involved in quality
raisin production. This company will be supported in
brand establishment of the product and market
linkages. On October 18, 2021, the representatives of
both companies signed MoAs with ABI Centre. M/s
Spandan Innovators, a Pune based startup involved in
futuristic approaches in utilization of robotics and
artificial intelligence in agriculture, demonstrated
robotic based prototype in the Centre’s vineyard.

ABI Centre signed three MoAs. Two proposals viz.;
“Solar dehydration of fresh grapes (Naturally dried
residue free raisin production)” and “Production of
residue free juice from Manjari Medika grape
variety.” were submitted by M/s Palus Foods Pvt Ltd,
Sangli. After screening, evaluation and discussion
these were found suitable for providing support.
Proposal on “Production of millet-based cookies and
millet nutri bar from Manjari Medika grape variety on
small scale” by Pune based company M/s AgroZee
Organics Pvt. Ltd, was also considered.
Representatives of both companies signed MoAs with
ABI Centre.

ICAR-AICRP on Fruit (Grapes)

ICAR-NRC for Grapes, Pune is one of the centre
working on grapes under ICAR-AICRP on Fruits.
Centre is also working as a coordinating centre for
grape experiments allotted to 8 centres i.e. Ludhiana,
Mandsaur, Periyakulam, Pune (ICAR-NRCG), Pune
(ARI), Rahuri, Rajendranagar and Vijaypura under
AICRP mode. At present six trials are on-going at this
Centre.

Evaluation of coloured table varieties (1.4.7.Gr.)

Six coloured table grape varieties viz. Red Globe,
Fantasy Seedless, Crimson Seedless, Manjari
Shyama, Nanasaheb Purple Seedless and Sharad
Seedless were evaluated for yield, bunch, berry and
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quality related traits. Number of mature canes (25.1),
fruitful canes (21.6), bunches per vine (34.6) and yield
(9.58 kg/vine) were maximum in Manjari Shyama.
Red Globe had maximum bunch weight, 100 berries
weight and berry diameter in addition to better shelf
life (21.0 days for 5 per cent physiological loss in
weight at 10°C). Although among the seedless
varieties, Nanasaheb Purple Seedless had maximum
berry diameter and berry weight, but comparative
fruitfulness and yield was lower. Red Globe and
Crimson Seedless took maximum days for attaining
fruit maturity. The comparative analysis of the
varieties with respect to yield and quality shows the
superiority of Manjari Shyama and Red Globe.

Evaluation of raisin varieties (1.4.8.Gr.)

Total four varieties i.e. Merbein Seedless, 2A-Clone,
Manjari Kishmish and Thompson Seedless were
evaluated for raisin purpose. Yield ranged between
2.87-4.09 kg/vine.

Thompson Seedless took maximum days for panicle
appearance (upto 35 days after fruit pruning) and
veraison (99.2 days). Manjari Kishmish was found
superior with respect to yield per vine (4.09 kg) and
raisin recovery (31.1%). During the flowering season,
incidence of downy mildew led to loss of bunches in
all the four varieties. In the sensory evaluation of
raisins, the overall acceptability was found maximum
for Merbein Seedless followed by Manjari Kishmish
and 2A-Clone. Considering the yield, number of
bunches, raisin recovery and sensory parameters;
Manjari Kishmish was found better for raisin purpose
as compared to other three studied varieties.

Evaluation of juice varieties (1.4.9.Gr.)

Six varieties were evaluated for juice purpose. Among
these, maximum yield was obtained in Concord
followed by H-516 and Manjari Medika. H-516 had
maximum number of bunches, while bunch weight
was found maximum in Manjari Medika (176 g).
Maximum juice recovery was recorded in Gulabi x
Bangalore Purple (70.1%) which was at par with
Manjari Medika (68.2%) and H-516 (67.9%). On
sensory evaluation, highest overall acceptability was
achieved for H-516 followed by Manjari Medika.
Hence, H-516 and Manjari Medika were found
superior over other varieties.

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

Thompson Seedless was evaluated for its performance
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on four rootstocks (110R, SO4, 1103P and Dogridge)
and compared with own root vines. Maximum yield
and number of bunches per vine was obtained when
Thompson Seedless was grafted on 110R (14.6 kg)
followed by Dogridge (14.0 kg).

Hundred berry weight was found maximum on
Dogridge (264 g) followed by 110R (245 g). No
significant differences were observed in parameters
like panicle appearance, anthesis, fruit repining
period, total soluble solids and acidity among different
rootstocks.

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

Vineyards were surveyed at Pune, Nashik and Solapur
districts for appearance of new pests on grapevines.
Infestation intensity of stem borer (Dervishiya
cadambae) were 18 and 74% in two vineyards of
Thompson Seedless and Sharad Seedless, respectively
in Nashik district.

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

Surveys were conducted during April — September,
2021 in Pune, Nashik, Solapur and Sangli districts of
Maharashtra. Disease incidences (Anthracnose,
Downy mildew, Powdery mildew and Bacterial leaf
spot) were recorded in different commercial table
grape varieties such as Thompson Seedless, Manik
Chaman, Sonaka, Super Sonaka, Anushka, Sharad
Seedless, Jumbo Seedless, Bangalore Purple, and
Flame Seedless. Per cent disease index recorded for
these diseases ranged between 3.26-4.34 PDI for
Anthracnose, 5.19-6.18 PDI for Downy mildew, 0.00-
4.52 PDI for Powdery mildew.

Based on collected PDI data during fruit pruning
season of 2020 by respective Centres, digital disease
maps were created for Ludhiana, Rajendranagar,
Rahuri, Vijayapura, Mandsaur and Pune AICRP
Centers (Fig. 22). A total number of 34 digital maps
for survey data of grape disease incidences with
respect to crop growth stage for powdery mildew,
downy mildew, anthracnose, alternaria on leaf and
rachis for the AICRP Centers were developed.

Technologies recommended during 8th group
discussion of ICAR-AICRP on Fruits (3-6th
March 2021)

Dr. Roshni R. Samarth presented two grape varietal
proposals in ICAR-AICRP on Fruits Researcher’s
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Interactive online meeting in the session on Crop
Improvement during the group discussion.

Manjari Medika was proposed for cultivation in
Maharashtra, Karnataka, Telangana and Tamil
Nadu for juice purpose. Varietal proposal was
approved and recommended as Grape variety for
juice purpose ‘Manjari Medika’.

Manjari Shyama was proposed for cultivation in
Maharashtra, Karnataka, Telangana and Tamil
Nadu for table purpose. The proposal was
approved and the variety was recommended as
high yielding coloured grape variety for table

purpose.

Further two trials ‘Assessment of post-harvest losses
in grapes’ and ‘Automated Weather System in
Viticulture’ were concluded during the group
discussion and the technology recommended were as
follows:

Weather based online disease and pest risk
assessment and advisory system in viticulture
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Tribal Sub-Plan (TSP)

Agricultural Input distribution programme was
organized under TSP. A TSP team ICAR-NRCG, Pune
(Dr. R. G. Somkuwar, Director (A), Dr. A. K.
Upadhyay, Principle Scientist and Nodal Officer
(TSP), Dr. P. H. Nikumbhe, Scientist and Mr. Prasad
Kalbhor, Senior Assistant) in collaboration with
Krishi Vigyan Kendra, Narayangaon (Mr. Yogesh
Yadav, SMS (Soil Science) and Dr. D. B. Gawade,
SMS, (Entomology) carried out TSP (Scheduled Tribe
Component) related activities among the tribal people
of Ugalewadi village in Ambegaon Block of Pune
district of Maharashtra on 18th Sept. 2021. In the light
of the experiences gained through previous TSP
programmes carried out in the tribal villages of Pune
district, Ugalewadi village was selected assuming that
providing inputs and extension intervention may
improve their livelihood as well as knowledge-
attitude-adoption toward scientific farming. As per the
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Manjari Medika plants and pots being prepared for its planting in Mizoram
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cropping systems and agricultural input need of the
farmers, the inputs viz. fertilizers, neem cakes, battery
operated knapsack sprayers with high volume electric
sprayers were distributed among 25 farmers. All the
required information with respective to application of
fertilizers and operating of sprayers were given to the
farmers with practical demonstration. In this input
distribution programme all COVID protocols were
followed.

In Mizoram, Bangalore Blue is the dominant variety.
Mainly it is used for wine purpose. However, the
quality of produce is not good as the TSS never
exceeds 14°B.

To improve the quality, attempt is being made to
introduce Manjari Medika for juice purpose and short
duration variety Manjari Naveen for table purpose. A
total of 400 and 500 no.s each of grafted planting
material of Manjari Medika and Manjari Naveen were
supplied to Mizoram State Dept. at Champhai.

SCSP

Three locations from district Jalna viz. Nandapur,
Kadwanchi & Tandulwadi and two locations from
Ahmednagar viz, Ranjankhol and Malichinchora
where covered under the programme. A total of 256
beneficiaries from these five locations benefitted from
the scheme. Fertilizers, vegetables, wheat, soyabean
and onion seeds as well as pesticides were distributed.
Sprinkler system for 30 beneficiaries were set up at
Ranjankhol. Finally, battery operated spray pumps
were given to the farmers of Malichinchora for
adopting proper plant protection measures.

Two training programmes were organized on
30/09/2021 and 12/10/2021 for 23 and 160
beneficiaries respectively.

—
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Technologies developed

1.

Soil suitability maps for grape growing regions in
selected states of India viz. Maharashtra, Madhya
Pradesh and West Bengal.

Pre-harvest interval (PHI) in grape was established
for six formulation viz. Hexaconazole +
Carbendazim, Pyraclostrobin, Clothianidin,
Kresoxim methyl + Mancozeb, Spirotetramat and
Spirotetramat + Imidacloprid at 60, 45, 60, 66 and
30 days, respectively.

An automated mini-solid phase extraction (SPE)
and cleanup method was optimized for multi-
residue analysis of pesticides in complex spice
matrixes (turmeric, chili powder, and black
pepper) by GC-MS/MS.

An analytical method for multi-mycotoxin
(aflatoxin B1, B2, G1, G2 and ochratoxin A)
analysis in dry fruits (raisins, fig and dates) were
established.

. Biointensive management of powdery mildew of

grapes by chitosan@ 2ml/L in combination with
Ampelomyces quisqualis (5g/1) to produce residue
compliant quality grapes.

Biocompatible  polymer-composites  were
synthesized using starch, guar-gum and chitosan
as polymer and clay, sugarcane bagasse and grape
pomace as filler. The prepared products were
loaded with iron and zinc subsequently
characterized and nanoparticles of iron and zinc
were synthesized using grape leaf extract.

Developed SNP based saturated linkage map for
grape variety Thompson Seedless and Carolina
Blackrose. This will be used for the identification
of QTLs for different bunch architecture related
traits and subsequently identification of closely
linked markers for their use in marker-assisted
selection.

83
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8. Salinity Tolerance Index of Thompson Seedless
grafted on Dogridge rootstock was found to be
102.36.

9. Foliar applications of Mancozeb 7SWDG @2.5g/L
at the onset of the bacterial blight preceded with
three sprays of Bacillus subtilis @2g/L is very
effective for control of the disease.

During the 8th Group Discussion of I[CAR-AICRP on
Fruits held during 3-6 March 2021, technologies
recommended for grapes are listed below:

1. Grape variety for juice purpose ‘Manjari Medika’

2. High yielding coloured grape variety for table
purpose ‘Manjari Shyama’ was approved for
cultivation in Maharashtra, Karnataka, Telangana
and Tamil Nadu for higher yield.

3. Weather based online disease and pest risk
assessment and advisory system in viticulture.

Field Day organized

A field day was organized at Karsul, Nashik on 9th
February 2021 in
collaboration with IPL
Biologicals Ltd. on the
topic “Bio-intensive
management of disease
and pest for production of

pesticide residue
compliant grapes”. For
last three years,
demonstrations were

carried out in five plots by
ICAR-NRCG and IPL.
The results of
demonstrations were
discussed with 50 growers present in the meeting.

Dr. R.G. Somkuwar in his address said that, the
dependence on chemicals have to be reduced and
more emphasis has to be given on biologicals like
Trichoderma, Bacillus etc. He also said to grape
growers that, in the coming season, strategy of using
more biologicals need to be followed. Dr. D. S. Yadav
highlighted the use of biologicals to maintain
ecological balance and environmental well-being. Dr.
Sujoy Saha mentioned the restriction of Mancozeb
use in the EU and suggested that more biologicals
may be used in the coming seasons.
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Kisan Gosthi - Farmers' awareness
campaign on 'Balanced Use of Fertilisers'

The Centre organized online Kisan Gosthi (farmers'
awareness campaign) on 'Balanced Use of Fertilisers'
on 18th June 2021. Dr. Bharti Pawar, Honourable
Member of Lok Sabha from Dindori Parliamentary
Constituency, Nashik, Maharashtra was the Chief
Guest. Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr.
Sujoy Saha, Dr. D.S. Yadav, and Mrs. Yukti Verma,
interacted with the grape growers and answered their
queries. A total of 142 growers participated online
through zoom online platform whereas, 1800 farmers
viewed the same vide Facebook live event.

Seminar on ‘Pre-seasonal grape fruit
pruning’ at Indapur

Seminar on ‘Pre-seasonal grape fruit pruning’ with
grape growers of Indapur was organized in
collaboration with Mahatma Phule Krishi Vigyan
Kendra, Indapur on 22nd July 2021. Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay, and Dr. D.S. Yadav,
guided the grape growers in the programme.

Dr. A.K. Upadhyay briefed issues and pre-pruning
practices related with nutrition and water management
during current situations. He stressed upon water and
soil testing before the fruit pruning and petiole
analysis at 70% capfall stage after fruit pruning. The
nutrient management should be carried out as per the
results of soil and petiole testing.

Dr. D.S. Yadav highlighted the use of biologicals and
increasing ways to enhance vineyard biodiversity to
maintain ecological balance and environmental well-
being. He also suggested package of practices to
manage different species of stem borers, thrips,
mealybug, caterpillar and flea beetle management.

Dr. R.G. Somkuwar in his address said that, during
COVID-19 pandemic ICAR-NRCG has provided
timely advice to grape growers through video
conferencing, YouTube videos, Facebook Live
programmes, WhatsApp messages, phone calls,
articles in regional languages in popular newspapers
such as Agrowon, etc. He highlighted that it was high
time for early pruning in the region. As the pruning is
coinciding with the continuous rainfall, the threats of
diseases such as downy mildew and anthracnose are
leading to high production cost per unit area.

He stressed that dependence on chemicals should be
reduced and more emphasis should to be given on
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biologicals. Tricho Shakti and Tricho Guard are the
biologicals produced by the Centre. He suggested leaf
removal practice should be adopted 15 days before
fruit pruning, this will result into uniform bud sprout
which will support emergence of shoots at the same
time emphasized on load management for achieving
optimum colouring of berries in bunches.

Online Charchasatra on ‘Vineyard
management from pre-pruning prepara-
tion to berry development period’

Charchasatra with grape growers on ‘Vineyard
management from pre-pruning preparation to berry
development period’ was organized as a part of ‘Azadi
Ka Amrut Mahotsav’ in collaboration with
Mabharashtra Rajya Draksha Bagaitdar Sangh on 7th
Sept. 2021. Dr. R.G. Somkuwar, Dr. A.K. Upadhyay,
Dr. Sujoy Saha, and Dr. D.S. Yadav guided the grape
growers in the programme. The programme was also
telecasted live on Facebook Page of the Centre. At the
outset, Mr. Arun More, Honorary Secretary,
Maharashtra Rajya Draksha Bagaitdar Sangh
welcomed all the panel members and the participants.
He stressed on the problems faced during prepruning
to berry development stages and requested for specific
guidance on those aspects from the experts. Dr. R.G.
Somkuwar guided grape growers on canopy
management practices during pre-pruning to berry
setting period and about use of plant growth regulators
for quality grape production.

Dr. A.K. Upadhyay in his talk stressed upon water and
soil testing before the fruit pruning and petiole
analysis at 70% capfall stage after fruit pruning. The
nutrient management should be carried out as per the
results of soil and petiole testing. Dr. Sujoy Saha
guided grape growers on disease management
aspects. He stressed upon use of biological control
agents and use of pesticides as per Annexure 5 of the
Residue Monitoring Programme. Dr. D. S. Yadav
highlighted the use of biologicals, light traps, removal
of loose bark and avoiding use of broad-spectrum
insecticides for mealybug management. He also
suggested package of practices to manage different
species of stem borers, thrips, mealybug, caterpillar,
jassid and flea beetle. The programme ended with
vote of thanks by Dr. D. S. Yadav.

Charchasatra on ‘Management of vine-
yards affected with unseasonal rainfall’
The Centre in collaboration with MRDBS organized
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online Charchasatra on ‘Management of vineyards
affected with unseasonal rainfall’ on 26th November
2021. Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr.
S.D. Ramteke, Dr. S. Saha and Dr. D.S. Yadav guided
the grape growers regarding precautions to be taken
with respect to unseasonal rainfall on vineyard.

Distribution of Soil Health Card

As part of soil health management (SHM) under
National Mission for Sustainable Agriculture, Soil
Health Card is used to evaluate the present status of
soil health and changes that are affected by land
management. A total of 164 samples from three
districts of Maharashtra namely, Nasik, Pune and
Solapur were analysed. A total of 108, 55 and 1
number of samples were collected from Nashik, Pune
and Solapur respectively. The soils were alkaline in
reaction, low in av. nitrogen, medium to excess in av.
P and K content and medium to high in available Zn
and Fe. The reports developed based on analysis of
soil samples were distributed to beneficiaries.

TR | HaT Ted FE Al A

Distribution of Soil Health card in Nashik

U1 § a1 TS HE A A |

Distribution of Soil Health card in Pune



L k4
*&% ICAR-NRCG Annual Report 2021
u;zh

B TG AN AR

T e W TN (THSTEES) foRemt o @ SEeTer |
S Y ufsean § ot o % fore SefaeRt & i gueh
%1 T T 2| T8 UTA 1 3e7F TTehfh THTEHT o HIdA
YA & HEAH ¥ Ui RIS &F H I A UTH FH
Qs dehfiehl $9Ye, SATevTshdn ATemia Trier
HR TATE IGH FAT 8| IR I Yed Hl HHA © S
39 U &9 H ST T gl 39 AT R ITH A Ma
1fd AERTE % STeT Siet % e 3 FeqR i 38
FRIEH o [0 A1 T}l Henfad ittt w
ffafea arfeser & gwfar w21

Mera Gaon Mera Gaurav

Mera Gaon Mera Gaurav (MGMG) is a platform to
have direct interface of scientists with the farmers to
hasten the lab to land process. The objective of this
scheme is to provide scientific technological inputs,
need based training and advisories to get higher
income per unit area via efficient utilization of natural
resources. Grape is the high value crop is now
extended in newer area. Considering this new grape
growing villages viz., Kadvanchi and Nandapur of
Jalna district of Maharashtra were selected. The
activities conducted has been given in the following
table.

HTHAEHH HT ATH T Place yfawfrat 6 v | deew & T
Programme Name Date No of participants Name of scientist

SR ITE JATT T 26/07/2021  wpga=ht R Qg ME el u.fR. e

St g8 == Training Kadvanchi and Dr. P.H. Nikumbhe

cum discussion on grape Nandapur villages

production practices

SR ° yd-ger yeedi  12/102021 ey e 160 . f1.em. vmw; u.fk.

T WfIET Training on Nandapur village T IR 1., g
"Pre-pruning Practices in Drs. N.A. Deshmukh; P.H.
Grape" Nikumbhe and S.K. Holkar

SITerT el 3 AgrqR 3R sweat § UfHneor wriskd 1 STeH

Training programmes at Nandapur and Kadvanchi in district Jalna
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Guidance to grape growers on digital

platform

¢ Dr. R.G. Somkuwar guided the grape growers on
‘Vineyard ~management after foundation

pruning’on Facebook Live @DrakshBhumi-Masik
on 6th May 2021.

e Dr. S.D. Ramteke delivered talk in Facebook Live
webinar on ‘Optimum use of plant growth regula-
tors for quality grapes’ organized by Om Gayatri
Farmers Producer Co. Ltd. on 315t October 2021.

Participation in Charchasatra and

T Fg-wWIrmar

seminars organised by MRDBS

. Tf. . DR, . AF. INAM, S A5 T, Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. S.D.

27 gt |t iR eF 4.f8. J1ea 3 20 A6 2021
W TGEE %k TEAN W WIHATI-THATIh g

Ramteke, Dr. Sujoy Saha and Dr. D.S. Yadav
delivered lectures in the online Charchasatra on
‘Early pruning in grape vineyards’ organized by

AT ST AT Name of Scientist W%l Beig Fruit Pruning

1. T dHge

Dr. R. G. Somkuwar

. AFH. NN
Dr. A. K. Upadhyay

g1, 9.2, THeh
Dr. S. D. Ramteke

<. f1.97. Tvg@

Dr. N.A. Deshmukh

. Ut . Tmed
Dr. Roshni R. Samarth

=l u.fe. figw

Dr. P.H. Nikumbhe

2. 9.5, TRt

Dr. S.K. Holkar

el 41.79. 9ea
Dr. D.S. Yadav
i, geltg 9l

Dr. Sujoy Saha

ST, . Ssil
Dr. K. Banerjee

IR T B AT GEEITE e
General problems in grape vineyard management practices

SR H Ui qeal 3R I JeeH o fTg, WHTfoR T

Strategies for nutrient and water management in grapes

SR At St TR 1 foraeRyul 3w
Judicious use of PGR in grapes

fRIfdrgEt SR 3cared § YRt i A

Importance of light in export-oriented grapes production

AR SR 32 At forem STavaeral sl &H A & fore wHifaat
Strategies for mitigation of varietal requirement of Indian grape industry

OIS ATl SR 3cdTed SR i i he i % fore gfverr sonfera

Hacd Importance of training systems for quality grapes production and
reducing diseases

TEIHTEed W foRIY SR ¢ & |19 SR § Sifae fmw
Biological control in grapes with special emphasis on endophytes
T TR 3IedTeA o T e weiem oot

Pest management strategies for sustainable grape production

%l BT o TG SR T AT JaeH

Disease management of grapes after fruit pruning

IR H hleAET Y FFgH-2022 HISH o foTw dem

Pesticide residue management in grapes- message for 2022 season
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Participation in

ICAR-NRCG in collaboration with MRDBS on
20th July 2021.

Scientists participated in the Annual Seminar of
MRDBS held during 22- 26 September 2021 and
addressed the grape growers on the topics as given
in the table.

Dr. R.G. Somkuwar, Dr. S.K. Holkar and Dr. N.A.
Deshmukh, participated and guided the grape
growers in the group discussion organized by
MRDBS at Nimburgi, Tal. South Solapur on 20th
October 2021.

Charchasatra and

seminars organised by other agencies

Dr. R.G. Somkuwar addressed the grape growers
from major grape growing area of Maharashtra in
the virtual seminar on ‘Cane management of
grapes’ organized by Indofil Industries Ltd. on
30th May 2021.

Dr. R.G. Somkuwar, Dr. A K. Upadhyay, Dr. S.D.
Ramteke, Dr. Sujoy Saha and Dr. D.S. Yadav
guided the grape growers in the webinar organized
by Abhinav Grape Growers Cooperative Society
Limited, Junnar, district Pune on 13th -14th July
2021.

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. A.K.
Sharma and Dr. Sujoy Saha participated in the
grape growers seminar ‘Emerging technologies on
grape cultivation and value addition for higher
production and income’ organized on 19th August
2021 at CENDECT ICAR-KVK, Kamatchipuram,
district Theni, Tamil Nadu.

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. S.D.
Ramteke, Dr. Sujoy Saha and Dr. D.S. Yadav
participated in the Farmer Scientist Interaction
programme organized online by Regional
Extension Centre, College of Agriculture, Pune on
27th August 2021.

Dr. R.G. Somkuwar participated and guided the
grape growers in the programme organized by
Indofil Industries Ltd. at Nasik on 11th September
2021.

Dr. A.K. Upadhyay also guided the grape growers
on water and nutrient management. 115 soil heath
cards were distributed to farmers in Nasik on 24th
September 2021.
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Dr. R.G. Somkuwar, Dr. A K. Upadhyay, Dr. Sujoy
Saha and Dr. D.S. Yadav guided the grape growers
in the grape conference organized by KVK,
Narayangaon on 4th October 2021.

Dr. S.D. Ramteke delivered lecture on ‘Use of
plant growth regulators and physiological
disorders in grapes’ in grape growers seminar
organized by Bayer Crop Science Limited on 21st
October 2021.

Dr. S. D. Ramteke delivered lecture on ‘Use of
plant growth regulators’ grape growers seminar
organized by Cytozyme Private Limited in
Tasgaon on 30th November 2021.

Dr. R.G. Somkuwar guided the grape growers in
the farmers meeting convened at Solapur on 1st
December 2021.

Field visits

Dr. R.G. Somkuwar visited grape plot under
AICRP for assessment of research trial at
Vijaypura, Karnataka on 6th February 2021.

Dr. R.G. Somkuwar assessed crop quality of early
pruned vineyards at farmer’s field at Indapur,
district Pune on 7th February 2021.

Dr. P.H. Nikumbhe visited Manjari Kishmish
vineyard grown for raisin purpose at Karkamb,
Tal. Pandharpur, Dist. Solapur on 22nd February
2021 to collect feedback of farmers and record the
video.

Dr. R.G. Somkuwar visited grape vineyards in
Rahata, Dist. Ahmednagar on 20th June 2021 and
guided the grape growers for advancement of cane
maturity.

As a Member of the Committee constituted for
removal of old vineyards under AICRP on Fruits,
Dr. R.G. Somkuwar participated in the programme
of visit to AICRP Centre at MPKV, Rahuri on 22nd
June 2021.

Dr. P.H. Nikumbhe surveyed and collected data
regarding technological contribution for impact
analysis study of technologies developed by
ICAR-NRCG on 4-6th July at Solapur, 9th, 10th
and 12th July at Pune, Shrigonda, district
Ahmednagar on 19th July and district Jalna on 26th
July 2021.
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Dr. R.G. Somkuwar visited farmers’ field and
assessed input utilization under SCSP scheme at
Ranjankhol, taluka Rahata, district Ahmednagar
on 24th July 2021.

Dr. R.G. Somkuwar and Dr. P.H. Nikumbhe visited
grape vineyards at Tandulwadi, Kadwanchi and
Nandapur villages in Jalna district on 26th July
2021and guided grape growers for cane maturity.
Also assessed input utilization under SCSP
scheme.

Dr. R.G. Somkuwar, Dr. N.A. Deshmukh and Dr.
S.K. Holkar surveyed flood affected grape
vineyards in Walva, district Sangli on 11th August
2021 and guided the grape growers for
management of affected vines.

Dr. R.G. Somkuwar visited vineyard of grape
variety Manjari Kishmish at Karkamb, district
Solapur on 25th August 2021. He also surveyed
vineyards in Nannaj, district Solapur and had
discussion with the grape growers.

Dr. R.G. Somkuwar assessed flood affected
grape vineyards in Walva, district Sangli and
delivered lecture to grape growers on [5th
September 2021.

Dr. P.H. Nikumbhe organized Agricultural Input
Distribution Programme under Tribal Sub-Plan
(TSP) for the 25 farmers of Ugalewadi Village of
Ambegaon Block of Pune district on 18th
September 2021.

Dr. P.H. Nikumbhe organized ‘Waste to wealth
programme cum one day off campus training on
pre-pruning practices in grape’ at Nandapur,
district Jalna on 12th October 2021.

Dr. R.G. Somkuwar delivered a lecture on ‘Cane
maturity and bunch development in grapes’ at
Pimpalgaon Baswant, district Nashik on 13th
October 2021. About 225 grape growers attended
the programme.

Dr. R.G. Somkuwar also visited vineyards nearby
Nashik district on 14th October 2021 and guided
the grape growers.

Dr. R.G. Somkuwar visited vineyards of SCSP
beneficiaries at Jalna on 24th October 2021 and
guided the grape growers.
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Dr. R.G. Somkuwar visited vineyards in
Athani area of Karnataka on 30th October
2021 and guided grape growers for control of
fillage.

Dr. R.G. Somkuwar visited vineyards in Palus and
Tasgaon are in Sangli district on 31st October 2021
and guided grape growers.

Dr. S.D. Ramteke and Dr. N.A. Deshmukh
surveyed vineyards in Malgaon, district Sangli on
11th November 2021 along with officials of
MRDBS. The team observed restricted vegetative
growth, tip burning, destruction in chlorophyll
content of leaf, deficiencies of nutrients, flower
and berry drop.

Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
visited hail storm affected grape vineyards in
Junnar taluka and had discussion in a meeting with
office bearers of KVK-Narayangaon, Officers
from State Department of Agriculture and selective
grape growers on 12th November 2021.

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay and Dr.
P.H. Nikumbhe on request from KVK,
Narayangaon, taluka Junnar, district Pune; visited
vineyards in Golegaon area of Junnar taluka on
13th November 2021. The team guided the grape
growers for managing the affected vineyards with
unfruitfulness issues.

Dr. R.G. Somkuwar, Dr. N.A. Deshmukh and Dr.
P.H. Nikumbhe on invitation from MRDBS, Pune;
visited plastic covered grape farms at Khadki, Tal.
Phaltan, Dist. Satara on 13th November 2021 and
guided the grape growers.

Dr. R.G. Somkuwar on invitation from MRDBS,
Pune; visited vineyards in Tuljapur region and
guided the grape growers at Katgaon, Tal.
Tuljapur, Dist. Osmanabad on 16th November
2021.

Dr. R.G. Somkuwar visited vineyards in Sangli
and guided grape growers on flower drop and
inflorescence rot on 28th November 2021.

Dr. R.G. Somkuwar visited vineyards affected by
unseasonal rainfall in Indapur, district Pune and
guided the grape growers on 5th December 2021
and also conducted a meeting to explore
possibilities of formation of FPOs.
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*  R.G. Somkuwar guided about 300 grape growers
in seminar organized at Nasik on 21st December
2021.

* Dr. R.G. Somkuwar undertook field visit to
Indapur, district Pune on 25th December 2021 and
had discussion on formation of FPO by Mahatma
Phule Krishi Vigyan Kendra, Indapur.

¢ Dr. A K. Upadhyay and Dr. D.S. Yadav surveyed
vineyards of grape growers from Abhinav Grape
Growers Cooperative Society, Junnar on 29th Dec.
2021.

Television programme

e Dr. R.G. Somkuwar: Doordarshan Kendra,
Mumbai (i) Canopy management in development
of grape bunches, (04/01/2021) (ii) Moderate use
of grape to increase the shelf life of regulators,
(07/01/2021) (iii) Development of grape
bunches  through  canopy  management,
(05/02/2021) (iv) Early pruning management in
early pruned vineyards', (05/03/2021) (v) Planning
of the vineyard in rainy season, (09/07/2021) (vi)
Phone-in-live  programme on  "Nutrient
management for exportable grape production",
(16/12/2021) Delhi Doordarshan (vii) Pest and
disease management in grapes, Hello Kisan
programme (12/07/2021) .

* Dr. D.N. Gawande: '"Varieties developed by ICAR-
National Research Centre for Grapes',

Krishidarshan Programme of Doordarshan
Kendra, Pune (24/05/2021).

Participation in Horticulture Fair / Krishi
Mela

* Dr. A.K. Sharma participated in technical session-
IT of National Horticulture Fair organized at
ICAR-IIHR, Bengaluru (11/02/2021).

* Dr. Anupa T. participated in Krishimela at
University of Horticultural Sciences, Bagalkot,
Karnataka (26/12/2021).

Co=p==9
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Training and Capacity Building of ICAR
Employees

Training Acquired

Dr. R.G. Somkuwar attended online training
programme on ‘Stress Management’ organized by
ICAR-NAARM, Hyderabad during 6-9th July
2021.

Dr. Anuradha Upadhyay participated in the
‘Interactive Session on Awareness for IBC’
organized by Indian Biosafety Knowledge Portal,
New Delhi on 14th January 2021.

Dr. Anuradha Upadhyay participated in the
“Training programme on Transparency Audit with
respect to compliance under Section 4 of RTI Act,
2005’ organized by Indian Rubber Manufacturers
Research Association during 20-21 May 2021.

Dr. S.D. Ramteke participated in the DST
sponsored online training programme on
‘Integrated Nutrient Management and Nutrient
Budgeting through Advanced Models to Improve
Crop Productivity’ organized by ICAR-Indian
Institute of Soil and Water Conservation Research
Centre, Ooty during 18-22 January 2021.

Dr. S.D. Ramteke attended the training programme
‘Reservation in Service including Reservation
Rosters’ organized by ICAR-National Academy of
Agricultural Research Management, Hyderabad
during 19-21 May 2021.

Dr. S.D. Ramteke and Mr. B.L. Kokkula
participated in the training programme
‘Reservation in Service including Reservation
Rosters’ organized by ICAR-NAARM, Hyderabad
during 28-30 June 2021.

Dr. Sujoy Saha attended online training
programme on ‘Plant Quarantine Procedures for
Import and Export’ organized by National Institute
of Plant Health Management, Hyderabad during
26-30th April 2021.
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Mrs. Kavita Y. Mundankar, participated in the
‘Generic Online Training Course in Cyber
Security’ organized by Cyber Security Division,
Ministry of Electronics and Information
Technology on 5th January 2021.

Dr. Roshni R. Samarth participated in ‘Training on
Management of Plant Genetic Resources’
organized by ICAR-National Bureau of Plant
Genetic Resources, New Delhi during 1-2
February 2021.

Dr. Roshni R. Samarth attended ‘Online training
on DUS testing’ organized by Protection of Plant
Varieties and Farmers’ Rights Authority, New
Delhi, on 15t July 2021.

Dr. Ahammed Shabeer T.P., Sr. Scientist
(Agricultural Chemistry), in the ‘NABL Assessors’
training course on ISO/IEC 17025:2017° being
organized virtually (Level 1) by National
Accreditation Board for testing and calibration
Laboratories (NABL) during 25-27 August 2021.

Dr. S.K. Holkar attended online training program
on “Biosecurity and Biosafety: Policies,
Diagnostics, Phytosanitory Treatments and Issues”
organized by ICAR-National Bureau of Plant
Genetic Resources, New Delhi, during 15-24
September 2021.

Mr. M.N. Ganti attended online training
programme on ‘Administrative and Finance
Management for Section Officers / AAO / AFAOs
/ Assistants of ICAR HQ/Institutes’ organized by
ICAR-NAARM, Hyderabad during 24-26 June
2021.

Mr. M.N. Ganti participated in the online training
programme on ‘Pension’ for Administrative and
Finance Officers of ICAR’ organized by ICAR-
NAARM, Hyderabad during 2-4 August 2021.

Mr. M.N. Ganti participated in the online training
programme on ‘Budget Utilization Procedure for
Administrative and Finance Officers of ICAR’
organized by ICAR-NAARM, Hyderabad during
9-11 August 2021.

Dr. P.V. Sawant attended online training on Skill
Development in maintaining soil health, plant
health for better crop ecosystems’ organized by
ICAR-IIHR, Bengaluru during 21-23 January
2021.
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International Seminar / Symposium / Conference / Webinar

TRl w1 AWM | AfER /AT aed @ e Tafd Period | 3TTAISTR TE T

Name of the Title of Seminar/Symposium/Conference Organizer and place
scientists

Dr. Anuradha “International Horticulture Conference on 16/09/2021 to  Horticultural College and
Upadhyay NextGen-Hort 2021 19/09/2021 Research Institute, Tamil

Dr. S.D. Ramteke Nadu Agricultural University,

Coimbatore, Tamil Nadu, in
Association with The Society
for Promotion of Horticultural
Science & Technology
(SoPHoST)

Dr. A K. Sharma OIV Symposium on the Digitalisation of the ~ 24/11/2021 (0)0Y
Vine and Wine Sector — Evaluating
Opportunities, Challenges and Future

Scenarios
Dr. S.D. Ramteke International Plant Physiology Virtual 11/03/2021 to  ICAR-Sugarcane Breeding
Symposium on Physiological Interventions 12/03/2021 Institute, Coimbatore
for Climate Smart Agriculture
Dr. Roshni R. International Webinar on ‘Exchange of Post ~ 08/04/2021 Protection of Plant Varieties
Samarth PVP Control Measures’ and Farmers’ Rights

Authority, New Delhi; DAC,
Ministry of Agriculture and
Farmers’ Welfare, Govt. of
India and Federal Ministry of
Food, Agriculture, Germany
under Indo-German
Cooperation on Seed Sector

Development
Dr. Roshni R. Knowledge sessions on Plant varieties Part 08/04/2021 EBTC and International
Samarth III: Protection of Plant varieties in India: Crops Research Institute for
Business Opportunities the Semi-Arid Tropics
(ICRISAT) with Anand and
Anand as a knowledge
partner
Dr. Anupa T. International Webinar Conference on 29/09/2021 to
‘Alternate Cropping Systems for Climate 01/10/2021
Change and Resource Conservation’
Dr. N.A. Deshmukh International Web Conference-2021 on 04/10/2021 Adapt NET and NAHEP-IDP
“Novel breeding approaches for food security of University of Agricultural
under changing climatic conditions” Sciences, Dharwad, India
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AR T AH

AR /At /T e T vien

Title of Seminar/Symposium/Conference

AT T TAH

Name of the
scientists

Organizer and place

16/12/2021 to
17/12/2021

Protection of Plant Varieties
and Farmers’ Rights
Authority, New Delhi in
collaboration with
Department of Agriculture
and Farmers’ Welfare,
Ministry of Agriculture and
Farmers Welfare, Govt. of
India and Federal Ministry of
Food, Agriculture and
Consumer Protection
(BMEF), Germany

Dr. Roshni R.
Samarth

International Webinar on ‘Exchange on
Biochemical and Molecular Techniques
(BMT) guidelines and implementation of
BMT in DUS

T AR /ot /awed /AR

National Seminar/Symposium/Conference/Webinar

Frafdr Period

TRt w1 Am | AfTER /At /awed w6 e

CIPISCRCRDIE]

Name of the
scientists

Dr. R.G. Somkuwar,
Dr. A K. Upadhyay,
Dr. A K. Sharma,
Dr. Sujoy Saha,

Dr. D.S. Yadav,

Dr. Roshni R.
Samarth

Dr. R.G. Somkuwar
Dr. Anuradha
Upadhyay

Dr. A K. Upadhyay
Dr. A K. Sharma
Dr. D.S. Yadav

Dr. S.D. Ramteke

Dr. A K. Sharma

Dr. A.K. Sharma

Dr. A.K. Sharma

.

Title of Seminar/Symposium/Conference

8th Group Discussion of ICAR-All India Co-
ordinated Research Project on Fruits

9th Indian Horticulture Congress 2021:
Horticulture for Health, Livelihood and
Economy

National Conference of Plant Physiology
2021: Frontiers of Plant Physiology for
Climate Smart Agriculture

Presentation on the development of the
automated fumigation chamber protocol and
discussion

National Seminar ‘Technological options and
market intelligence for enhancing
profitability in horticulture’

Discussion on planting material of
Horticultural crops

03/03/2021 to
06/03/2021

18/11/2021 to
21/11/2021

09/12/2021 to
11/12/2021

09/02/2021

28/03/2021 to
29/03/2021

29/04/2021

Organizer and place

ICAR-IIHR, Bengaluru
(Online)

Indian Academy of
Horticultural Sciences at
Chandra Shekhar Azad
University of Agriculture and
Technology, Kanpur

ICAR-National Institute for
Abiotic Stress Management
(NIASM), Baramati, Pune
and Indian Society for Plant
Physiology, New Delhi at
NIASM, Baramati.

APEDA

SKUAST-K, Srinagar

DACFA
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AT T AW | AR /At /a1 viees STafer Period | 3SR Ud A
Name of the Title of Seminar/Symposium/Conference Organizer and place
scientists

Dr. A.K. Sharma Quality raisin production 20/05/2021 APEDA

Dr. A K. Sharma Development of raisin.net, traceability 08/06/2021 APEDA

system for export of raisins

Dr. A K. Sharma Webinar ‘Patenting in India and Overseas: 11/06/2021 IKP
Pathways & Barriers’

Dr. A K. Sharma National Conference on ‘International Year 29/10/2021 MIDH / online
of Fruits and Vegetables’

Dr. A.K. Sharma Webinar on ‘Entrepreneurship Development  16/11/2021 ICAR-CISH, Lucknow
in Horticulture: A New Paradigm’

Dr. Sujoy Saha National Seminar on ‘Horticulture for Next ~ 05/08/2021 to  Bihar Agricultural University,
Generation in Eastern India’ during 06/08/2021 Sabour

Dr. D.N. Gawande  ‘Minds Together’ Sysmex Knowledge 23/07/2021 Sysmex Knowledge
Congregation 2021- Ploidy Webinar Congregation 2021

Dr. D.N. Gawande = Webinar on Phytosanitary strategies for food 26/08/2021 National Institute of Plant
security and market access of fruits and Health Management
vegetables (NIPHM), Hyderabad

Dr. Anupa T. Webinar on ‘Role of fruits and vegetables in ~ 27/09/2021 ICAR-Central Institute for
Food and nutritional security’ Sub Tropical Horticulture,

Lucknow

HTIIITAT /ASeh
Workshops/Meetings

AT T AW | HIRAITAT/SSh T Idh STafer Period | 3TRINTeh UE TAH

Name of the Title of workshop / meeting Organizer and place
scientists

Dr. R.G. Somkuwar Interaction Meeting of ICAR Scientists with ~ 28/10/2021 ICAR
Dr. A K. Sharma Secretary, DARE & DG, ICAR

Dr. R.G. Somkuwar AMAAS TSP meeting 19/01/2021 to  Bankura, West Bengal
20/01/2021
Dr. R.G. Somkuwar Meeting to discuss about the status of 15/07/2021 Hon’ble Minister of
horticulture in Maharashtra Agriculture, Govt. of

Maharashtra, Mumbai

Dr. R.G. Somkuwar Meeting of selection board for promotion of  28/07/2021 MPKYV, Rahuri
Associate Professor and Assistant Professor

Dr. Anuradha Virtual site visit of Tissue Culture Production 27/01/2021, BCIL, New Delhi
Upadhyay Facilities for recognition under NCS-TCP 23/03/2021,

27/04/2021,

08/06/2021
Dr. Anuradha Workshop on EFC presentation and 04/06/2021 ICAR, New Delhi
Upadhyay preparation
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Name of the
scientists

Dr. Anuradha
Upadhyay

Dr. Anuradha
Upadhyay

Dr. Anuradha
Upadhyay

Dr. Anuradha
Upadhyay

Dr. Anuradha
Upadhyay

Dr. Anuradha
Upadhyay

Dr. A K. Upadhyay
Dr. A.K. Sharma

Dr. A K. Upadhyay

Dr. A K. Upadhyay,
Mrs. Kavita Y.
Mundankar

Dr. A K. Upadhyay

Dr. A.K. Sharma

Dr. A.K. Sharma

Dr. A K. Sharma

Dr. A.K. Sharma

Dr. A K. Sharma

Dr. A K. Sharma

*

VAT /A3 1 IMoh

Title of workshop / meeting

Joint meeting of Apex Committee and Project
Monitoring and Evaluation Committee under
the NCS-TCP

EFC meeting with PC, Fruits

Meeting of IBSC

Briefing of ICAR schemes for 15th Finance
Commission

DG-Scientist Interaction meeting

Meeting of IBSC

Online meeting of Project Unnati-Grapes.

CocaCola meeting

Review and Sensitization Workshop of
ZTMUs/ ITMUs/ PMEs under NAIF Scheme

Orientation Workshop on NAARM's DRIVE
Dashboard and National S&T Survey
2020-21

National workshop ‘ICAR-KRISHI portal in
Agriculture-Retrospective and prospective’

Impact of horticulture nursery and protected
cultivation for promoting entrepreneurship
development

Twelfth meeting of the State Level Executive
Committee of Integrated Horticulture
Development Mission

2nd Stakeholder meeting of Grape Think
Tank

Review meeting of Agri-business Incubation
(ABI) Centers of Horticulture Division and
presented the report of own ABI

Sensitization Workshop on ARMS and
Monthly Reporting in ICAR-Institutions

rafer Period

13/04/2021

10/06/2021,
31/07/2021,
15/09/2021,
27/09/2021,
30/12/2021

24/06/2021
and

18/12/2021
11/08/2021
23/10/2021
22/12/2021

06/08/2021

17/09/2021

06/10/2021

29/11/2021

30/03/2021

31/03/2021

15/07/2021

19/07/2021

27/07/2021 to
28/07/2021

18/10/2021

AT T TAH

Organizer and place

BCIL, New Delhi

DDG (HS), ICAR, New Delhi

VSI, Pune

ICAR, New Delhi

ICAR, New Delhi

ICAR-DOGR, Rajgurunagar

ICAR-NRCG, Pune and
CCIL

Organized by ICAR through

online mode

ICAR-NAARM, Hyderabad

ICAR-NBSSLUP, Nagpur

ICAR-ATARI, Pune

MSHMPB, Pune

Deptt of Agri, SMART
Project Maharashtra

IPTM, ICAR

ICAR-IISWC
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Name of the
scientists

Dr. A K. Sharma

Dr. A K. Sharma

Dr. A K. Sharma

Dr. A.K. Sharma

Dr. D.N. Gawande

Dr. D.N. Gawande

Dr. PH. Nikumbhe

Dr. A.K. Sharma

Dr. Sujoy Saha,
Dr. Roshni R.
Samarth

Dr. Roshni R.
Samarth

Dr. Roshni R.
Samarth

Dr. Roshni R.
Samarth

Dr. Roshni R.
Samarth
Dr. D.N. Gawande

Dr. D.N. Gawande

Dr. D.N. Gawande

Dr. D.N. Gawande

VAT /A3 T IMoh

Title of workshop / meeting

Panel discussion on ‘Enabling food and
nutrition security in drylands’

Meeting on research collaboration with
ICAR-DFR

3rd COHORT Agripreneurship Orientation
Program Lecture Series. Lecture 5: How to
make Agri startup business effective

Primary Interaction Meeting between
California Table Grape Commission and
Grape Think Tank under the USDA-SMART
Technical Assistance Agreement

Awareness Programme on “Germplasm
Registration in Horticultural Crops”

10th Agrochemicals Conference

Scientific Advisory Committee meeting

Online meeting on ‘FAD-29 Alcoholic drinks
sectional committee’

ICAR-AICRP (Fruits) meeting for discussion
on Experiment 3.4.3.Gr. "Improving WUE in
grapes through subsurface irrigation"

ICAR-AICRP (Fruits) meeting to discuss on
implementation of new trial "Bio-intensive
disease management in grapevine"

Review meeting of I[CAR-AICRP (Fruits)
Grape centres

Meeting of Institute Bio Safety Committee
(IBSC) of ICAR-NRCG, Pune

Meeting of Institute technology release
committee

How to publish open access and succeed with
your publication

Translating genomics for next generation
crop improvement

8th Dr. Harbhajan Singh Memorial Lecture
on Challenges to the utilization of genebanks
delivered by Professor Paul Gepts

“Composting and Vermicompost’

Co===09
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rafer Period

19/10/2021

28/10/2021

18/11/2021

23/11/2021

01/10/2021

23/09/2021

30/10/2021

21/03/2021

23/04/2021

19/04/2021

21/08/2021

21/09/2021

05/10/2021

11/05/2021

10/06/2021

02/08/2021

21/12/2021

T

AT T TAH

Organizer and place

ICRISAT

ICAR-NRCG

ICAR-CIRCOT, Mumbai

SMART Project, Maharashtra

Germplasm Advisory
Committee, ICAR-ITHR,
Bengaluru

FICCI at Hotel +Meridien,
New Delhi

KVK, Malegaon, district Pune

BIS

ICAR-NRCG, Pune

ICAR-NRCG, Pune

ICAR-NRCG, Pune
ICAR-NRCG, Pune
ICAR-NRCG, Pune
Taylor and Francis Group
Biotech Consortium India

Limited, New Delhi-110 002

University of California,
Davis

IIFSR, Modipuram
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Training and Capacity Building Programmes
Organized for other Stakeholders

fSTerur hTASHAT T TS
IR Iearghi % forg

AASTR, SMHT H 20 Sl 2021 I 20 I
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TEd R I Wl H TEUH IR AR T
SIDISEREDIRICIE
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AR 16 BT 2021 &I HISKI Afeeh 7R ¥
e fas’ w1 oSy foRa sfe wfawfit 3
za w o eF. @13, vt ufieqor aueaEe 9|

FHAYS - AT 39 AT ASHT 6 d8d 16
HTE 2021 %I Hideh, TRERNE H G 3R SHTEH!
HHAT H YA SRS foham | wf¥neor g 2.
y.fe. fipw, =i, gt |mer 3R B 9.8, TSk 9|
30 FEiHA ° 25 foRami 3w fom)

T ME W TR % dgd el el & dwead! 3
FETE MEt B 26 oIS 2021 I 50 ITUTEH b AT
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. .37, GI@ = e R 1 g T

FTesh o 419 IR IcUTEHI o 1T 13 3G 2021
1 ATTATS TR0 iR ATAIfSa foham| i
1 GO . 31.%. IueA | foRa|

T (SeEdt) FSHT % dgd TREATE | 50 feRer
% fotu 18 foder 2021 =1 “foramt i sarsfiferert gra
% fore s’ W fSteror R 1 TR feRan
Tl 8. 9.5, g 3 Rl o aneaw TR

T TfTe HREiEE SRR SR § qarem: e it
TTESh &1 ol 9T JaTE 21-23 f&de) 2021 &
SR AT foRaT T 97| Shishy Tehfasd, Baueg
gy o7 S g @R gy gt feRam
o1| wfasfit 6t g 8o ot

Training programmes organized

For grape growers

‘Management and popularizing of grape
cultivation under West Bengal Conditions’ was
organized for scheduled tribe beneficiaries at
Taldangra, Bankura on 20th January 2021. Twenty
beneficiaries participated in this programme.

‘Entrepreneurship Development in Manjari
Medika Grapes’ was organized by ABI Centre,
ICAR-NRCG on 16th February 2021. Twenty
participants participated in this programme. Dr.
A K. Sharma was the training coordinator.

‘Management of Paddy and Horticultural Crops’
was organized at KVK Narayangaon under
AMAAS-TSP Scheme on 16th March 2021. Dr.
P.H. Nikumbhe, Dr. Sujoy Saha and Dr. S.D.
Ramteke coordinated the programme. 25 farmers
participated in this programme.

‘Grape production practices in new areas’ was
conducted for fifty grape growers in Kadvanchi
and Nandapur villages of Jalna district under Mera
Gaon Mera Gaurav on 26t July 2021. Dr. N.A.
Deshmukh coordinated the training programme.

Online training programme for 419 grape growers
of Karnataka was organized on 13th August 2021.
Dr. A.K. Upadhyay coordinated the programme.

Training programme on ‘Horticulture for
livelihood security of farmers’ organized under
AMAAS (TSP) Scheme for 50 farmers at KVK,
Narayangaon on 18t September 2021. Dr. P.H.
Nikumbhe coordinated programme.

A training programme ‘Innovation in grape trade:
Joint endeavour of the private and public sectors’
was organized during 21-23 September 2021. The
programme was sponsored by MANAGE,
Hyderabad and coordinated by Dr. Sujoy Saha.
Number of participants were 80.



o umHTgdl TS & 23 e % o afweror
FRIFT Tl BTG ok IU IR I 1 J&eT 30
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o ‘OTE % 9 H Bz GRAR W ufier wreiwe
12/10/2021 =t -eTqR, TSt S # st feran
TN F 160 S 4w foram e, w.fk. e,
2. .37, Syg@ R . 91.%. TR T o

« FATCH h 226 TR TREAHT F forw ies gfdremor
FHRIHH ‘IS DI & g SR H II9F ded, hie
S T Y&EA 1 20/10/2021 i STRISH TR T
o1l 2. TI. WFeR, 8. A.F. U, . 9.3
T\, S geirg drer, 1. 4118, area 3 wfireor fm)

o &effr Y yee foear wfdteror geem, qo % deam
T 10-11 IR 2021 % GRH 3 Al ITEH, Ta€H
3R fafa’ W AT gfierr el srefs foran
| EsRH § 29 fawE 3 W for| ik
e 1. 1.F. I 4 foRa

THIET ATMHA TIRTITATST o dehdiehl hiHAT
%.Q

BT, I, ssf R Sf 31eHg WeR & 0t 3 fatafea
TTeT0T HRIHAT T T TR

*  ThEA THSHS § STFAeifed s1aw faseh & fog
yefforaT wieur SRR (01 TS 2021 & 20 WA
2021) JMETHIT 17043: 2010 o a8 49 ATOIITH
T YNNI o ke o foTu strifea
ezl

o SATARIE TerwuT o foTe Fohet! 3T PThel! Icamal
% Uk 3T T W ST IfE (30 AT 2021)
1 S forer mn fed g w B fafie ifi
AT § 84 faurft 9|

o AT U wREH 30 g 2021 R
STFATEI A TssoT o foTq FTohet! 3T TThel! IcdTal
o Uk g13H GufenT W SArNfSra fekam mmam o e 84
gfawnft 9

- S e # hledes SEwSt % foy gefturan
e FwRH (09 fadsr 2021 @ 30 TEeK 2021)
T AT TR T o7 TS 49 SRTSIETSt 3 A
foram
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Training programme ‘Vineyard management after
fruit pruning’ was organized for 23 beneficiaries
of SCSP Scheme on 30th September 2021. Dr.
Sujoy Saha coordinated the programme.

Training programme on ‘Pre-pruning practices in
grapes’ was organised at Nandapur, district Jalna
on 12/10/2021. Total no. of participants were 160.
Dr. P.H. Nikumbhe, Dr. N.A. Deshmukh and Dr.
S.K. Holkar were the coordinators.

Training programme on ‘Nutrient, pest and disease
management in grapes after October pruning’ was
organized (online) for 226 grape farmers from
Karnataka on 20/10/2021. Dr. R.G. Somkuwar, Dr.
A.K. Upadhyay, Dr. S.D. Ramteke, Dr. Sujoy
Saha, Dr. D.S. Yadav, imparted training. Dr. A.K.
Upadhyay coordinated the programme.

Training programme on ‘Production, management
and export of grapes’ organized (online) in
collaboration  with  Regional Agriculture
Management Extension Training Institute,
Pune during 10-11th November 2021. 29
participants. Dr. A.K. Upadhyay coordinated the
programme.

For technical personnel of APEDA nominated
laboratories

Dr. K. Banerjee and Dr. Ahammed Shabeer T.P.
coordinated following training programmes.

Proficiency testing program for aflatoxin residue
analysis in peanut homogenate (01 July 2021 to 20
August 2021) was conducted for the evaluation of
49 commercial testing laboratories as per ISO
17043:2010.

Virtual training on pack house sampling of peanut
and peanut products for aflatoxin analysis (30th
July 2021) was conducted in which there were 84
participants from various nominated laboratories
across the country.

An online training programme on “pack house
sampling of peanut and peanut products for
aflatoxin analysis” was organized on 30th July
2021 in which there were 84 participants.

Proficiency testing program for pesticide residues
in grape homogenate was organized on (09
September 2021 to 30 November 2021) in which
49 laboratories participated.
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HIHATI-IAVHTIY (BeT) o dgd IR § Sid T
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T o1 RIS foham ran foraw 23 wfanfirn 3 wmn
F gtk ot 3 foram|

‘SR IcuTgeRdT § guw o fofu Ieuted wenfieht’
Tf3Teq0T SHRIRH T TS 2-3 {8 2021 & R
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SfereRTit o forw 15 & 17 fe@ar 2021 & gRA ‘3R
gy ok guels goret sy St e’
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1 HaTe At wioar A1, gareRt | TR

o=, €Y. feenfefat ot aniesia

Guiding Ph.D. students

L gf 1.1 9wges

Mahatma Phule Krishi
Vidyapeeth, Rahuri

Dr. R.G. Somkuwar

An online training programme on ‘Pre and
postharvest sampling techniques in fruit and
vegetables for pesticide residue analysis’ was
organised on 26t November 2021 in which there
were 120 participants in from various nominated
laboratories

For other organizations

HRTeT Bl iy formdies, welt s farsht o
Anil Shivaji Thutte

A training programme on ‘Biointensive disease
management in grapes’ under ICAR-AICRP on
Fruits (Grapes) was organised on 28th April 2021.
Dr. R.G. Somkuwar, Sujoy Saha and Dr. Roshni
R. Samarth coordinated the programme.

A training programme on ‘Sustaining quality grape
production through efficient water use and cultural
practices’ was organized for Shramjivi Janata
Sahayak Mandal during 26-27 November 2021 in
which 23 members participated. Field visit was
also organized for the participants. Dr. A.K.
Upadhyay, Dr. A.K. Sharma and Mrs. Yukti Verma
coordinated the programme.

A training programme on ‘Production technology
for improving grapevine productivity’ was
organized during 2-3 December 2021 for Bayer
Crop Science Limited in which 17 participants
were present. Field visit was also organized for the
participants. Dr. Sujoy Saha, Dr. D.S. Yadav and
Dr. P.H. Nikumbhe coordinated the programme.

Online training on ‘Grape DSS API’ was organized
during 15 to 17 December 2021 for 8 officials of
Sensartics Pvt Ltd, Nasik, Maharashtra. Mrs.
Kavita Y. Mundankar coordinated the programme.

faftr gorgar W wafia e
e ST 1 JEsH
Performance of Crimson

Seedless grapevine grafted on
different rootstocks
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Project work by students

L gf. .. amgaR

Dr. R.G. Somkuwar

2. gl U U
Dr. Anuradha
Upadhyay

3. . @b et
Dr. K. Banerjee

4. g gz s
Dr. S.D. Ramteke

SR SHeATSH % g TERIHS

EIOT U

Biochemical characterization
of grape germplasm

IR SHTATSH o EUTCHH 37
JTuTfereh &I i

Morphological and molecular
characterization of grape

germplasm

3R fSATerEy &1 sruifaes o
wqTCH fagaAyor

Molecular and morphological
analysis of grape genotypes

SR | TE0 T ITHGR S
I FAINT IR AT
9fEdd Cloning and genetic

transformation of salt stress
responsive genes in grapes

TEIATged il TgaH o folg
TAH-THTH T 3TN

Use of LC-MS for
identification of metabolites

W Ugid H AFATCI R hl

el

Analysis of aflatoxins in food

ARl T SR H Ach TEH
QM o T Fiv @EE &

BEIE]

Effect of agrochemicals to
increase shelf life of Manjari
Naveen grapes

WTPITI-RIFSTH aTfiep TfrdeT 2021

11/02/2021 -
10/05/2021

21/01/2021

20/06/2021

15/01/2021

14/07/2021

22/02/2021

21/06/2021

09/03/2021

08/06/2021

02/02/2021

30/04/2021

01/02/2021

31/03/2021

1

o4
4

anfeea Y Sl Fenfieh
eI, ste

Aditya Agricultural
Biotechnoloy College,
Beed

Siehel FEISIE A S
Trefreh R e
AR, =TS
Jacob Institute of

Biotechnology and
Bioengineering, Prayagraj

R g gfequr Te
IERIERISE

Veer Narmad South
Gujarat University

Tiog F 39 S
HETfene™, e qrel,
SARTTETg

College of Agricultural
Biotechnoloy, Georai
Tanda, Aurangabad

[EQIENERC L ISE]

SRIfeh! ARTioRITer™, T
Vilasrao Deshmukh
College of Agricultural
Biotechnoloy, Latur

g foamaa vgE iy
Sa renfieh TeTfoETer,
T Vilasrao Deshmukh

College of Agricultural
Biotechnoloy, Latur
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Tl 9.3, THh
Dr. S.D. Ramteke

Ye ol & e et g7 fagr 01/02/2021
TR T e o AT 30091
1 I

Use of different PGRs for in
vitro shoot induction from
lateral bud in Red Globe

FIEe § I I ATk 3
fargt < ST

In vitro shoot induction of
grapevine from rootstock

e o0 @ o7 it @ & &=
fargr 7pg ST

In vitro shoot induction of
grapevine from shoot tip

Tiol T S Sew S 23/01/2021
g o foTu T 1 qTa
Effect of NAA to enhance

shelf life of Manjari Naveen
grapes

forme foeca o ¥ T
T T o Jfqemor o fag
Y AT F1 3TART Use of

agrochemicals for retention of
uniform colour in Crimson
Seedless grapes

Hg‘[ o) ﬁ@lgﬁa qd_ ‘g[\g\:qacla 18/08/2021

22/06/2021

T ST 17/09/2021
Isolation of cellulose

degrading microbe from soil

ST Afeeht & 59 ]%;?qﬁq 15/07/2021
S e g T A 00001
BEIES

Influence of plant growth
regulators on in vitro plant
propagation of Manjari
Medika

3

i S S
TRTfeEne™, Head, e
HTHGT

College of Agricultural
Biotechnology,

Madadgaon, district
Ahmednagar

o =g, |
Toraforanem, Frfims

School of Sciencey,
Sandip University, Nasik

TR AT TS0
ST Srenfieht Srenfieht
LM,

g, Ty

School of Bio-Sciences
and Technology Institute
of Technology, Vellore,
Tamil Nadu

i 3 SR
ISR
HTHGT

College of Agricultural

Biotechnology, Loni
district Ahmednagar



4. 2. 9T Tk
Dr. S.D. Ramteke

5. i ey, i
Dr. A.K. Sharma

6. SI. gSIg 9rel
Dr. Sujoy Saha

I TIiorT At wRdeT 2021 L\

14 Shedl THITATS hT ITFIT
ek Jifeq fafae Heft
e dedt| &1 57 fagr

3IcU™

In vitro regeneration of Vitis
vinifera cv Crimson Seedless
using lateral bud explant

TR % fofg 3R & wehri  01/02/2021
61 B
Screening of grape types for
processing

30/04/2021

THERT o U ST & TR
1 BhIFT

Screening of grape types for
processing

Hifem sat: 3 AT Ao & 08/01/2021
T ATET T AR i
Evaluation of wines made

from Sauvignon Blanc and
Manjari Naveen

I T ﬂ% eTsiig 01/03/2021

IfETeR Characterization of
microbes associated with
grapes

07/07/2021

31/05/2021

IR WSk o fEams 7a 01/02/2021

KT R TRl
Assessment of novel
fungicides against grapevine
pathogens

IR & AT o TSATHRR &
gTshied] T} i ST
3R =TT SEe T
Isolation and mass
multiplication of Trichoderma
spp. from grapevines
rhizosphere

31/03/2021

o4
pieeasE

Teorg foemaue vmgE iy
9 renfieh TRt
AT Vilasrao Deshmukh

College of Agricultural
Biotechnoloy, Latur

R e TRy TS
PREIRE

Veer Narmad South
Gujarat University

Tt gafad, et

Amity University, Noida

07—
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TJ. g 9rel
Dr. Sujoy Saha

<l 418, aea
Dr. D.S. Yadav

S ¥ 29 qoied i

TSR SR W 31eaeH

Studies on indigenous

phyllosphere and rhizosphere

bacteria of grapes

ST # 3 TeiY e FW AT

ek % TUTCHE AL U

3R HedISi farschamm
Morphological

characterization and multigene
analysis of fungi causing berry

rot in grapes

IR H S S W

T J9Td
Effect of fungicides and

biocontrol agents on bacteria

associated with grapes
ST H USiiehd hashTeil o
A SR 2 AT

Iradr Compatibility of grape

associated bacteria with

registered fungicides in grapes

SR o T W grehieHT uadt

pl HEIIT

Study of Trichoderma sp. on

grape diseases

TRl TT, SATal T

SRR 3R IR | . Falar

EIRCLES

Incidence level, larval feeding
behaviour and management of

D. cadambae in grape

01/02/2021

31/05/2021

15/07/2021

14/09/2021

01/10/2021

15/11/2021

20/06/2020

20/02/2021

i S SR
TRTferaTer™, ), S
HAEHGTTR

College of Agricultural

Biotechnology, Loni
district Ahmednagar

THITSE! T AT Sial
kil

MIT School of
Bioengineering Sciences
Research, Pune

FHIIE TR TS, T
Vasantdada Sugar
Institute, Pune

TR AT iiweR,
NERIRIENECIRIEE] R
SITAER

School of Agriculture,

Lovely Professional
University, Jalandhar



8.

10.

I1.

7. USHT 1. A
Dr. Roshni R.
Samarth

Si. 3TEG Tes(L
.

Dr. Ahammed
Shabeer T.P.

g l. 4.4, Mg
Dr. D.N. Gawande

et .31, vgE

Dr. N.A. Deshmukh

e TIE, Wi Hiser™ 3R

otae Higetd & foru 37 fagr

Hafd foerma Tieiehid &
EIEEIEa

Standardization of in vitro

progeny development protocol
for Red Globe, Flame Seedless

and Thompson Seedless

1S FRdl wfely Reediergd

=1 Al faswor

Expression analysis of downy
mildew resistance haplotypes

a1 Y USTgHfee Tfafafy W

s TRt %
YT <kl EIIT AT
To study the effect of

cyantranniliprole residues on

soil enzymatic activity

F fagl & T 1 S

ST S T S A R

% SIS gEhih 1 AThHTH

In vitro seed germination of
Red Globe and assessment of
seed index of coloured grape

varieties

I ST arett fehertasT st

foret o1 S e e

U Biochemical
characterization of black
seeded raisin varieties

SR it foRedl a1 St TETf

Biochemical estimation of
grape varieties

WTPITI-RIFSTH aTfiep TfrdeT 2021

04/01/2021

03/07/2021

01/08/2021

30/11/2021

24/03/2021

23/06/2021

28/01/2021

30/04/2021

09/08//2021

08/11/2021

18/08//2021

18/11/2021

o4
pieeasE

Teitg et $Eee AT
RS TS TaHIATS,
it foamdis, qo

Rajiv Gandhi Institute of

IT Biotechnology, Bharati
Vidyapeeth, Pune

F 3 SR
neTferaTe™, o, e
HgHGT College of

Agricultural
Biotechnology, Loni
district Ahmednagar

Telg Y S Fenfirhr
TS

College of Agricultural
Biotechnoloy, Georai
Tanda, Aurangabad

Tag FY S Renfrhr
TRTferaTer™, o, TS

HATHGTH College of
Agricultural

Biotechnology, Loni
district Ahmednagar

Y S Tk
TRTferaTer, TS diel,
ST

College of Agricultural
Biotechnoloy, Georai
Tanda, Aurangabad
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I of. fom. cegE fopmifirr <t foremil & Sefiforag 27/03/2021 2 .%. T8 FHY S

Dr. N.A. Deshmukh 37y ulteriadtee mfafafer AR Trenfiehl weTfeTe,
Phenolics and antioxidant ElEED
activities in raisin varieties K.K. Wagh College of
i L Agricultural
fafir ot o foret & 27/03/2021 Biotechnology, Nasik
’3ﬁ'{ i 26/06/2021
Tifefartern

Phenolics and antioxidant
activities in different table
grape varieties

12. <. g.fR. ﬁ@«ﬁ 341-13 T fafss L GER] e s 03/02/2021 1 AT Tﬁ SEGERIE]

Dr. P.H. Nikumbhe qgﬁ;qﬁf 3q-|§sﬂ-q qYe
o ¥R 02/05/2021 AT, +ffe
dcdl o Hifedm 1 99E Aditya Agricultural
Effect of IBA and nutrients gl(’thhn(’lOY College,
ee

media on rooting of different
rootstock cuttings in grapes

Hist Afeawt R e Aol §  03/02/2021 2 [ERIENE R RIS

S Ao 6 o R 00001 SRl FETreer, T

T A h THE Vilasrao Deshmukh
Rootstock effect on quality Cgllege of Agricultural
attributes of grape berries in Biotechnoloy, Latur
culvitars Manjari Medika and

Manjari Naveen

Torme Heota i wisk 02/02/2021
erferrer @ o wfr < o
forryarett W qeiga 1 y9E
Rootstock effect on quality
attributes of grape berries in

Crimson Seedless and Manjari
Kishmish

13. <f. 9%, g 3R 1 A | Uerhrgem s 23/11/2020- 2 Tag Tl . <E R
Dr. S.K. Holkar ERETU 3R Ig=H 220z 200l TeTferRne™, qo1 Haribhai

Isolation and identification of V Desai College, Pune
endophytes from grapevine

SR I Al § TSTHIEed Hl
TR A TgEH

Isolation and identification of
endophytes from grapevine

30/04/2021
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Dr. S.K. Holkar
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IR S Al W Ieu g At 04/02/2021
fafers sheeh USiwised i
AT TE=T

Molecular identification of
different fungal endophytes
originating from grapevines

ST W g TSR 04/02/2021
Ecaitoiica i EE RG]
U

Molecular characterization of
endophytic bacteria isolated
from grapevine

34'11-\{ o Q:g'jq:ﬁs[ U a1 10/07/2021
ATl TSI <l AT
CREIE]

Molecular identification of

pathogen causing anthracnose
disease in grapevine

SR F Rrer TEmRRS 10/07/2021
ZTSHISH] Shi T TE=

Molecular identification of
endophytic 7richoderma
isolates from grapevine

SR | YIS U o 16/07/2021
T ISl Ak ITSHF & - 301172021
o TerwEied sadifEn hit

Sa FrEE e i ggEE iR

Hlehcdd

Identification and evaluation

of biocontrol potential of

grapevine endophytic bacteria

against fungal pathogen

causing anthracnose disease in
grapes

03/05/2021

03/05/2021

09/10/2021

09/10/2021

Co===09

4 7 e

o4
4

TRTferaTer™, ), S

AgHGTTL College of
Agricultural

Biotechnology, Loni
district Ahmednagar
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Awards and Recognitions

YiThY

o fiff&UBIRT T 17 TG, 2021 I &g i a1 oy
S8 fop oierl fopmifirer (SMEsfi/2019/5) R Okt
TR (MREST/2019/6) & Tew ustishor JeM feran|

. WIHSTII-TSAIH, o I fof1 TeT6 wg 20ft % gl
% o9 9heTI-AfGd "R FHf—d SgEa™
TRESHT (Wet) % 89 Wy == § TaaH YgIH hg
% &Y H q=yar & TS off|

« BT, I THFR HI HY SFHEE, e iR fowar
% &% H Ichy F1 o 01U 13971 TP & 1T858
TMyehat 3 fosrma Tgurft gepr 20217 fiem) =@
TR WA ShivHl, AT g1 YeM forat |

o 2. .37 TIE IR . Al F. TR hl 28-29
IEd 2021 H foehTe WrbyHe wEfdwEE g
3R faferea (feetemsudu-2021) *RishA | FHfv
STIEYM T TR IchuT o STUR T T TMeehal
TEFR-2021 TTH FT|

e, Tfied H deeiaera hallfvr & foe ==fa
[ERIKIE

- 3. Uorw R, foed uwmifque, # weAwH
YA /U FIRSIA aEed, JUET § TR
e ¥k o GRH 2021 § 2T BR ARE T
HATE JTH g3

o 2. o fire, foed waifeme =i, 3 2021 4 3ufsan
‘THATTHT ST /A ST TR Fa1E’ 9"
ezl

syisr i e

o Bl 3Tehe TSR LA T 25-27 I, 2021 * RH
FFR: A AT H I %l T AT Afemr

Awards

PPV&FRA granted registrations for two institute
varieties viz., Manjari Kishmish (REG/2019/5)
and Manjari Naveen (REG/2019/6) on 17th
November, 2021.

ICAR-NRCG was recognized as a “Top
Performing Centre” in the 8th Group Discussion
of ICAR-AII India Coordinated Research Project
(Fruits) among the centres without staff position
category

Dr. R.G. Somkuwar received 13th National Level
‘Best Researcher and Development Involver
Award 2021 for his excellent work in the field of
agricultural research, education and extension. The
award was presented by Agrocare Krushimanch,
Nasik.

Dr. N.A. Deshmukh and Dr. S.K. Holkar received
“Best Researcher Award-2021” based on their
excellence in agricultural research in International
Scientist Awards on Engineering, Science and
Medicine  (VDISA-2021) by VDGOOD
Professional Association in Trivandrum, India on
28-29 August 2021.

Dr. Zareen Khan, Research Associate, was selected
for Postdoctoral Fellowship at Stockholm
University, Stockholm, Sweden.

Dr. Raviraj Shinde, Research Associate, received
the “Testing for Life Student Award” in the 2021
by the AOAC International/Eurofins Foundation
during the International annual meeting at Boston,
USA.

Dr. Raviraj Shinde, Research Associate, received
runner-up ‘AOAC International/SCIEX Rising
Star Award’ in the 2021.

Best oral presentation

Dr. Ahammed Shabeer T.P. received “Best invited
oral presentation award” for his paper presented
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on “Pesticide residues in pomegranate export:
Constraints and strategies” in International
Webinar on ‘“Pomegranate: Ancient Fruit in
Modern Horticulture” during 25-27 August, 2021,
which was jointly organized by ICAR-NRC
Pomegranate, Solapur, ICAR-CIAH, Bikaner and
Society for Advancement of Research on
Pomegranate, Solapur.

Ghotgalkar PS, Bhanbhane VC, Holkar SK, Saha
S and Shewale S received “best oral presentation
award” for the paper presented on ‘Isolation,
identification and in vitro efficacy of fungal
endophytes originating from grapevines for
management of anthracnose disease
(Colletotrichum gloeosporioides) in grapes’ at
College of Agriculture, Latur. The seminar was
jointly organized by Indian Phytopathological

Society, New Delhi and Vasantrao Naik
w9 H Ao o T o Marathwada Krishi Vidyapitha, Parbhani from 17-
18 November, 2021.
qH
T Recognitions
Convener

o Tf. 3TeHe W A.Hl. Hl Thd dHleAWH O

s & foru fafer & fore wfisr omeht =61 GO &
F fore g wed = g iga us ugy afufa %
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17025:2017 (TE@Et® wdew) & fau afe
HoATohTohdl o &9 H Feiieg foram T
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o T, USH T, WIHATI-ANEIIT (fEA R
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TIATATE sTge T 3y fard - 2021, (TR
SihgHe Ao 134) % T weamft e off|

Tl T.%. BTl § T SHA 3% TWishewR Ug
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Dr. Ahammed Shabeer T.P. was nominated as
Convener- FAD-21/Panel-IX, a national
committee constituted by Bureau of Indian
Standards for formulating national standards for
“Method for single pesticide resiue analysis”.

National Assessor

Dr. Ahammed Shabeer T.P. was empanelled
as National Assessor for ISO 17025:2017
(Chemical Testing) by National Accreditation
Body for Testing and Calibration of Laboratories
(NABL), Quality Council for India (QCI), New
Delhi.

Editorial Boards

Dr. Roshni R. Samarth was associate editor for
Research Report-2021 (Tech. Doc. No. 134) of
ICAR-AICRP on Fruits, ICAR-Indian Institute of
Horticulture Research, Bengaluru.

Dr. S.K. Holkar acted as Editorial Board Member
in American Journal of Agriculture and Forestry
(AJAF:http://www.sciencepublishing group.com/
j/ajaf) Science Publishing Group, New York-
10018, USA.

Dr A.K. Sharma worked as Associate Editor for
‘Progressive Horticulture’.
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Reviewer/examiner

Dr. R.G. Somkuwar was the external examiner for
qualifying viva-voce of the Ph.D. student of
Department of Horticulture, Chaudhary Charan
Singh Haryana Agricultural University held on
13th September 2021.

Dr A.K. Sharma was appointed external examiner
for evaluation of Ph D thesis submitted to Deptt of
Horticulture, Bihar Agricultural College Sabour,
Bhagalpur.

Dr A.K. Sharma was appointed external examiner
for evaluation of Ph D thesis submitted to Guru
Nanak Dev University, Amritsar, Punjab.

Dr A K. Sharma was appointed external examiner
for evaluation of Ph D thesis (Horticulture)
submitted to Deptt of Horticulture, Banaras Hindu
University, Varanasi.

Dr. Roshni R. Samarth was the reviewer for three
journals viz., Asian Journal of Biochemistry
Genetics and Molecular Biology, Asian Journal of
Agricultural Extension, Economics and Sociology,
and Journal of Advances in Biology and
Biotechnology, West Bengal, India.

Dr. Roshni R. Samarth was appointed as paper
setter for IlIrd and I'Vth semester examination of
B. Tech (Bioengineering) students of MIT
University, Pune.

Dr. D.N. Gawande acted as reviewer for Journal
of Horticultural Sciences, Bengaluru, India.

Dr. S.K. Holkar, acted as a reviewer in Journal of
Environmental Biology, Triveni Enterprises,
Lucknow.

Dr A.K. Shamra was appointed as External
Examiner for setting the Question Paper for Ph.D.
Entrance Examination 2021-2022 of SKUAST-
Kashmir, Srinagar.

Members of Committees

Dr. R.G. Somkuwar was appointed by Savitribai
Phule Pune University on Restructuring Pattern
Vocational Adhoc Board under Science and
Technology Faculty for two years w.e.f.
09/11/2021.

Dr. Anuradha Upadhyay was the DBT Nominee of
three IBSC committees viz., VSI, Pune, ICAR-
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DOGR, Pune and BASF India Pvt. Limited,
Lonikand.

Dr. Anuradha Upadhyay was the member of IMC
of ICAR-Central Citrus Research Institute,
Nagpur.

Dr. Anuradha Upadhyay was the member of
Project Monitoring and Evaluation Committee of
National Certification System for Tissue Culture
Raised Plants of DBT, Accreditation Panel of
NCS-TCP of DBT, Govt. of India.

Dr. Anuradha Upadhyay was the ICAR Nominee
for assessment of technical staff of NIASM,
Baramati, and Member Secretary for IBSC of
ICAR-NRCG, Pune.

Dr. A.K. Upadhyay was the member of Research
Advisory Committee of ICAR-National Research
Centre on Litchi.

Dr. A.K. Upadhyay was the member of DPC for
assessment of scientist under CAS at ICAR-
DOGR, Rajgurunagar, Pune.

Dr. A.K. Upadhyay was nominated as Expert
member of selection board for promotion of
Associate Professor and Assistant Professor of
MPKYV, Rahuri.

Dr. A.K. Upadhyay was nominated as member of
IMC of the institute.

Dr. A K. Sharma worked as member of Advisory
Committee of ABI Centre of ICAR-DOGR,
Rajgurnagar, Pune.

Dr. Ahammed Shabeer T.P. is nominated as a
Member in three national committees constituted
by Bureau of Indian Stanadard for formulating
national standards for Method for pesticide residue
analysis in fruits and vegetables (FAD-27/Panel I),
in spices and nuts (FAD-27/Panel 11), and in honey
(FAD-27/Panel VI).

Drs. Sujoy Saha, Roshni Samarth and S. K. Holkar
acted as Internal Member of the IBSC committee
of ICAR-NRCG, Pune.

Convenor/Rapporteur

Dr. Roshni R. Samarth acted as a Convenor of
Session-1B (Varietal Improvement) in 8th Group
Discussion of ICAR-AICRP on Fruits held during
3-6 March, 2021.
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Dr. N.A. Deshmukh acted as a Rapporteur in panel
discussion on ‘Organic farming in Maharashtra:
Challenges and opportunities’ organized in hybrid
mode by the National Academy of Agricultural
Sciences, Pune Chapter and ICAR-NRCG, Pune
on 8 September, 2021.

Members of Scientific Society

Dr. S.K. Holkar is a Life Member of four scientific

societies i.e., Association of Sugarcane
Technologists of India, IISR, Lucknow,
Indian  Phytopathological ~ Society, Pusa

Campus, New Delhi, Indian Virological Society,
Pusa Campus, New Delhi and Society on
Advancement of Viticulture and Enology (SAVE),
Pune.

Co=p==9



g1 faa qifva aRasrTen Afgad Ao iR GganT
Linkages and Collaboration Including Externally
Funded Projects

FEI 3R e fom wifve ufensn

1.

il.

1ii.

1v.

V1.

A | qTel 3R o f7afa & fore e sraemt
# R F U TeEe T ST

(FE )

S F fu Shma e w1 g (e
THIRT)

S W FY-TE SFHIN IS (0 =R):
AL wew Fagh Suid T = e
JorTed!

ST o AT TEEhR ICATG1 el II9T T[orar 37
L& b (THTATHATTS)

ufsm oM § S0 ol o qaeT SEHl AR
Ug € w | SR fit anfurfsaes serfed fomeri
Tt (ufsm e TST TER)

Sif.geh TUET TEEA SR N SreNfieh! s T/
TEET R (THTATEH - W37 )

vii. FY-TadE g0 g (TTTATETH-11)

Collaborating and Externally Funded
Projects

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

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

iii. Agri-Consortium Research Project on Water
(Phase 1V): IoT enabled sensor based smart
irrigation management system

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

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

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

vii. Agri-Business Incubation Centre (NAIF-II)

THAY/Ed T A T FeaEk MoA/MoU signed

%.9. | ¥k Title
S1.No.

e/ ARt we famen W
u'qgﬁ?n Collaborating TEATER ﬁh‘Q
Institute Signed on

MoA/MoU date

MoA/MoU Signed for Transfer of Technology

YTenfirehl & gearaun & foru geaner foru Tu waeiv/owsia &1 Ju=

To provide support system for developing and
strengthening know how on viticultural and grape
processing activities.

ST I Wil A SR THERT et o foehféa
A SR AN F o fTT 9w JorTel! SgH

U1 JOF | FAleh S Icurgsw | 22/01/2021
MoU T, fosaga, s,
Karnataka Grape
Growers Association,
Vijayapura,
Karnataka,
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.9, | vi¥h Title wHaAT/ A "= T W
SLNo. aHgitar Collaborating gEer fhy
Institute Signed on
MoA/MoU date
II. | TEanTeRes AFEaTE & fore gwater fopu o wwsitar Fma=
MoA/MoU Signed for Collaborative Research
2. | gfguM R &I Tt & foiw wenfera fmet sk guSid 1 | HEWTY WEnfEh 05/02/2021
GATEhT JOTTed! EleC] M, qU1, AENE,
Automated monitoring and advisory system for MoU MIT School of
intelligent viticulture Engineering, Pune,
Maharashtra
3. | ISH % 994 § qaTar e hRiswy gugid 1 | g Adeyaten ugewr | 29/12/2021
Proficiency testing program in sampling of food BIRC) 1. fafies, mEwd,
MoA LEICH
Green Economy
Initiatives Pvt. Ltd.,
Mohali, Punjab
I | 3FaY gEaH & fou gearer fore U wwsitar Ju=
MoU signed for Contract Research
4, | Y FATEUH UNAISHT SR hT IcATEhRAT W S foTd, THSAl I | FRHSA SSAIAA 08/12/2021
THUHTE TS TMR fhemia o i wfdfsran MoU fafiee, foshereg,
Contract Research project "Response of customized JATHT
WSF grade "Gromor Fitsol Grape' on productivity of Coromandel
grape. International Limited,
Secunderabad,
Telangana
IV | ETaehitR BT i AU R wivieror 6 giaen o fore frafeemeat /dwemt & ary awgian Joa
MoU signed with Universities/Institutes for Facilitating Research and Training to Postgraduate Students
5. | SeRR BEl ®I SAHHGE IR U F glaar k| gweiarl g9 | FY AR T9g 01/11/2021
o) MoU ERIERIKE ST S
For facilitating research and training to postgraduate TEHETR, HERTY
students. Agriculture and Allied
Colleges, Loni, district
Ahmednagar,
Mabharashtra
6. | TR BET 1 A R Ufvreor 1 glaen & | THAT I199 | TEHWRS AT8h qUSarST | 23/12/2021
S MoU FfY foamdis, wf,
For facilitating research and training to postgraduate TRITY
students. Vasantrao Naik
Marathwada Krishi
Vidyapeeth, Parbhani,
Mabharashtra
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Publications

A. Research Papers

1.

Anupa T, Somkuwar RG, Honnabyraiah, Sharma
AK, Swamy GSK, Fakruddin B, Ramteke SD,
Samarth RR. 2021. Effect of different media
combinations on aerial root pruning technique by
root trainers as alternative containers to polybags
for production of quality planting material in
grape rootstocks. Asian Journal of Microbiology,
Biotechnology and Environmental Sciences.
23(4): 545-549. (NAAS: 5.00).

Anupa T, Somkuwar RG, Sharma AK, Samarth
RR. 2021. [In-vitro propagation of grape
rootstock, Dogridge and 110 R: effects of PGRs
and medium compositions. Asian Journal of

Microbiology, Biotechnology and Environmental
Sciences. 23(3): 381-386. (NAAS: 5.00)

Bansal R, Pachauri S, Gururajaiah D, Sherkhane
PD, Khan Z, Gupta S, Banerjee K, Kumar A,
Mukherjee PK. 2021. Dual role of a dedicated
GAPDH in the biosynthesis of volatile and non-
volatile metabolites-novel insights into the
regulation of secondary metabolism in
Trichoderma virens. Microbiological Research.
253: 126862. (NAAS: 9.97)

Benke AP, Krishna R, Mahajan V, Ansari WA,
Gupta AJ, Khar A, Shelke P, Thangasamy A,
Shabeer ATP, Singh M, Bhagat KP,
Manjunathgowda DC. 2021. Genetic diversity of
Indian garlic core germplasm using agro-
biochemical traits and SRAP markers. Saudi
Journal of Biological Sciences. 28(8): 4833-
4844. (NAAS: 8.80)

Benke AP, Krishna R, Samarth RR, Dhumal SS,
Ansari WA, Shelke PV, Dukare SS, Singh M.
2021. Development of an embryo germination
protocol for shy-seeded grape (Vitis vinifera L.).
Plant Genetic Resources: Characterization and
Utilization. (NAAS: 6.87)

8.

10.

11.

Bhatia G, Upadhyay SK, Upadhyay A, Singh K.
2021. Investigation of long non-coding RNAs as
regulatory players of grapevine response to
powdery and downy mildew infection. BMC
Plant Biology. 21(1): 1-16. (NAAS: 9.50)

Bhosale S, Jadhav P, Chavan V, Saha S. 2021.
Assessment  of  enzymatic  activity of
Xanthomonas campestris pv. viticola causing
bacterial leaf spot of grapes in comparison to
other phytopathogenic Xanthomonas sp. Asian
Journal of Microbiology, Biotechnology and
Environmental Sciences 23(2): 161-167. (NAAS:
5.00).

Das A, Krishnappa R, Basavaraj S, Dey U, Haloi
M, Layek J, Ramkrushna GI, Lal R, Deshmukh
NA., Yadav G S, Babu S, Ngachan S V. 2021.
Conservation tillage and nutrient management
practices in summer rice (Oryza sativa L.)
favoured root growth and phenotypic plasticity
of succeeding winter pea (Pisum sativumL.)
under eastern Himalayas, India, Heliyon, 7(5):
e07078.

Deore P, Hingamire S, Shinde D, Pudale A,
Shabeer ATP, Banerjee K, Thosar R, Saha S.
2021. Field bio-efficacy and residue dynamics of
the fungicide polyoxin D zinc salt 5% SC in
grape (Vitis vinifera). International Journal of
Bio-resource and Stress Management, 12(6):
603-610. (NAAS: 5.11)

Deore P, Samarth RR, Mane V, Upadhyay A,
Sawant IS. 2021. Marker assisted selection for
downy mildew resistance in table grapes. Indian
Journal of Horticulture. 78(3): 239-243. (NAAS:
6.16).

Dhanshetty M, Elliott CT, Banerjee K. 2021.
Decontamination of aflatoxin B1 in peanuts using
various cooking methods. Journal of Food
Science and Technology 58(7): 2547-2554.
(NAAS: 7.95).
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13.

14.

15.

16.

17.

18.

19.
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Dhanshetty M, Thorat P, Banerjee K. 2021. High-
throughput analysis of aflatoxins in cereals, nuts,
and processed products involving automated
immunoaffinity cleanup and inline HPLC-
fluorescence detection. Journal of AOAC
International. 104(6): 1526-1532. (NAAS: 7.51).

Dutta S, Kundu A, Dutta A, Saha S, Banerjee K.
2021. A comprehensive chemical profiling of
phytochemicals from Trachyspermum ammi and
encapsulation for sustained release. LWT-Food
Science and Technology. 47: 111577. (No NAAS
rating).

Fand BB, Yadav DS, Mhaske SH, Ranade Y.
2021. Biological parameters of stem borer
Stromatium barbatum reared on grapevine wood
logs under laboratory conditions. International

Journal of Tropical Insect Science. 41: 2795—
2803. (NAAS: 6.54).

Gawande DN. 2021. A retrospection of Indian
grape varieties. The Pharma Innovation Journal.
SP-10(11): 408-414. (NAAS: 5.23).

Ghosh RK, Majumder S, Bhattacharyya A, Paul
A, Khan Z, Ray DP, Chattopadhyay SN, Pardeshi
A, Shakyawar DB, Banerjee K. 2021.
Introducing a low-cost jute activated carbon as a
novel cleanup agent in multiclass pesticide
residue analysis using gas chromatography
tandem mass spectrometry. Journal of Cleaner
Production. 319: 128696. (NAAS: 13.25).

Ghule MR, Sawant IS, Oulkar DP, Hingmire S,
Shabeer ATP, Holkar SK. 2021. Identification of
secondary metabolites in mycoparasites
Fusarium strains and antifungal activity of
fusaric acid against Plasmopara viticola.
Archives of Phytopathology and Plant Protection,
1-15. https://doi.org/10.1080/03235408. 2021.
1973848. (No NAAS rating).

Girame R, Shabeer ATP, Ghosh B, Hingmire S,
Natarajan R, Dubey PN. 2021. Multi-residue
method validation and safety evaluation of
pesticide residues in seed spices cumin
(Cuminum cyminum) and coriander (Coriandrum
sativum) by gas chromatography. Food
Chemistry, 374: 131782. (NAAS: 12.31).

Goyal N, Bhatia G, Garewal N, Upadhyay A,
Singh K. 2021. Identification of defense related
gene families and their response against powdery

20.

21.

22.

23.

24.

25.

26.

and downy mildew infections in Vitis vinifera.
BMC genomics. 22(1): 776. (NAAS: 9.59).

Goyal N, Nag A, Samarth RR, Upadhyay A,
Singh, K. 2021. Identification and
characterization of simple sequence repeats
(SSR) markers associated with downy mildew
resistance locus “RPV1” in grapes. Advances in
Bioscience and Biotechnology, 12 (11): 371-387.
(No NAAS rating).

Jadhav U, Mundhe S, Kumar Y, Satisha J,
Upadhyay A, Gupta VS, Kadoo NY. 2021.
Gibberellic acid induces unique molecular
responses in ‘Thompson Seedless’ grapes as
revealed by non-targeted metabolomics. Journal
of Plant Growth Regulation. 40, 293-304.
(NAAS: 10.17).

Kachhawaha AS, Nagarnaik PM, Labhasetwar
PK, Banerjee K. 2021. Pharmaceuticals and
personal care products in aqueous urban
environment of western India. Water and
Environment Journal. 35(4): 1302-1312. (No
NAAS rating).

Kandaswamy C, Anandaram S, SI Davis Presley,
Shabeer ATP. 2021. Comparative evaluation of
multi-residue methods for analysis of pesticide
residues in black pepper by gas chromatography
tandem mass spectrometry: critical evaluation of
matrix effect. Journal of Food Science and
Technology. 58 (3): 911-920. (NAAS: 7.95).

Kandaswamy C, Presley D, Shabeer ATP,
Anadaram S. 2021. Improved chromatographic
performance in red chilli powder pesticide
residue quantitation by retention gap introduction

in gas chromatography tandem mass
spectrometry. Journal of Food Science and
Technology. 5: 1-12.

https://doi.org/10.1007/s13197-021-05177-3.
(NAAS: 7.95).

Kokkat JG, Shelvy S, Fayad AM, Shabeer ATP,
Umadevi P, Kale R, Angadi UB, Iquebal MA,
Jaiswal S, Rai A, Kumar D. 2021. In silico
assisted identification of peppery aroma
compound ‘rotundone’ backbone genes from
black pepper. Journal of Biomolecular Structure
and Dynamics. 5: 1-7 https://doi.org/10.1080/
07391102.2021.1883113. (NAAS: 6.00).

Koley TK, Khan Z, Oulkar D, Banerjee T, Singh



27.

28.

29.

30.

31.

32.

33.

A, Karkute SG, Banerjee K. 2021. Coupling the
high-resolution LC—MS characterisation of the
phenolic compounds with the antimicrobial and
antibiofilm properties of helencha (Enydra
fluctuans Lour.). Journal of Food Science and
Technology. 58(12): 4755-4765. (NAAS: 7.95).

Kumar A, Holkar SK, Singh R, Singh PK, Mitra
S, Kumar S, Basavaraj YB, Pathak AD. 2021.
Molecular identification of 16SrXI-B subgroup
of phytoplasma related strain with yellow leaf
disease of sugarcane (Saccharum officinarum) in
India. Research on Crops, 22(02): 195-206.
(NAAS: 4.56).

Kumar A, Holkar SK, Singh R, Singh J, Pathak
AD. 2021. Evaluation of sugarcane genotypes
against yellow leaf disease under field conditions
in subtropical India. Archieves of Phytopathology
and Plant Protection (In Press: Accepted).

Mandal S, Poi R, Banerjee K, Ansary I,
Bhattacharyya S, Hazra DK, Ghosh R, Karmakar
R. 2021. Bioefficacy, residue dynamics and
dietary risk assessment of gibberellic acid in
improving the potential yield of tomato (Solanum
lycopersicum L.). Environmental Monitoring and
Assessment. 193(10): 1-10. https://doi.org/
10.1007/s10661-021-09456-6. (NAAS: 7.90).

Parameswari B, Nithya K, Kumar S, Holkar SK,
Chabbra ML, Kumar P, Viswanathan R. 2021.
Genome wide association studies in sugarcane
host pathogen system for disease resistance: an
update on the current status of research. Indian
Phytopathology. 74: 865-874. (NAAS: 5.95).

Paul A, Khan Z, Bhattacharyya A, Majumder S,
Banerjee K. 2021. Multiclass pesticide residue
analysis in tobacco (Nicotiana tabacum) using
high performance liquid chromatography-high
resolution (Orbitrap) mass spectrometry: A
simultaneous screening and quantitative method.
Journal of Chromatography-A. 1648: 462208.
(NAAS: 10.95).

Pawar DA, Giri SK, Sharma AK. 2021.
Development and performance evaluation of
grape debunching machine for production of
raisins and stemless table grapes. Journal of Food
Process Engineering, 44(120): e13898 (NAAS:
7.70).

Pawar DA, Giri SK, Sharma AK, Kotwaliwale N.

34.

35.

36.

37.

38.

39.

40.
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2021. Effect of abrasive pre-treatment on drying
rate of grape berries and raisin quality. Journal of
Food Processing and Preservation. 45(9):
e15746. (NAAS: 7.41).

Ramteke SD, Bhagwat SR, Khalate SM, Gavali
AH, Kalbhor JN, Shelake TS, Langote AR. 2021.
Effect of chlormequat chloride on vegetative
growth, photosynthetic activities, and its residual
dissipation in Thompson Seedless grapevines.
Journal  of  Experimental  Agriculture
International, 43(10): 27-36. (NAAS: 4.89).

Ramteke SD, Gavali AH, Khalate SM, Langote
AR. 2021. Evaluation of bio - efficacy and
phytotoxicity of glyphosate 41% SL against weed
flora in grape vineyards. Journal of Advances in
Biology and Biotechnology. 24(8): 20-32. (No
NAAS rating).

Ranade Y, Sawant IS, Saha S, Chandrashekhar
M, Pathak P. 2021. Epiphytic microbial diversity
of Vitis vinifera fructosphere: present status and

potential applications. Current Microbiology.
78(4): 1086-1098. (NAAS: 7.75).

Saabale PR, Manjunatha L, Mishra RK,
Naimuddin, Gawande DN. 2021. Diversity of
chickpea germplasm against wilt disease caused
by Fusarium oxysporum f. sp. ciceris, Race 2
Journal of Food Legumes. 33(4): 218-222, 2020.
(NAAS: 4.82).

Samarth RR, Shetty D, Saha S, Sawant IS. 2021.
Leaf micro-morphological diversity in Vitis
species and its association with resistance to

Plasmopara viticola, Research on Crops. 22(2):
334-341. (NAAS: 4.56).

Shinde R, Dhanshetty M, Lakade A, Elliott CT,
Banerjee K. 2021. Development and validation
of a liquid chromatographic tandem mass
spectrometric method for the analysis of patulin
in apple and apple juice. Mycotoxin Research
37(2): 119-127. (No NAAS rating).

Shinde R, Pardeshi A, Dhanshetty M,
Anastassiades M, Banerjee K. 2021.
Development and validation of an analytical
method for the multiresidue analysis of pesticides
in sesame seeds using liquid-and gas
chromatography with tandem mass spectrometry.
Journal of Chromatography A. 1652: 462346.
(NAAS: 10.95).
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Singh A, Thosar RU, Chavan V and Saha S.
2021. Efficacy of Fungicides against Soil Borne
and Grapevine Pathogens under In vitro
Conditions. International Journal of Bio-resource
and Stress Management. 12(5): 523-531.
(NAAS: 5.11).

Somkuwar RG, Bhor VA, Ghule VS, Hakale D,
Shabeer ATP, Sharma AK. 2021. Rootstock
affects stress relieving enzymatic activity during

bud break in 'Red Globe' grapevine under semi-
arid condition. Vitis. 60(2): 93-99. (NAAS: 7.53).

Thangasamy A, Gorrepati K, Ghodke PH,
Shabeer ATP, Jadhav M, Banerjee K, Singh M.
2021. Effects of sulfur fertilization on yield,
biochemical quality, and thiosulfinate content of
garlic. Scientia Horticulturae. 289: 110442,
(NAAS: 8.77).

Upadhyay A, Upadhyay AK. 2021. Global
transcriptome analysis of heat stress response of
grape variety 'Fantasy Seedless' under different
irrigation regimens. Vitis. 60:143-151. (NAAS:
7.53).

Verma Y, Singh SK, Jatav HS, Rajput VD,
Minkina T. 2021. Interaction of zinc oxide
nanoparticles with soil: Insights into the chemical
and biological properties. Environmental
Geochemistry and Soil Health. 44(1): 221-234.
(No NAAS rating).

Yanglem SD, Ram V, Rangappa K, Premaradhya,
Deshmukh N. 2021. Effects of seed priming on
root- shoot behaviour and stress tolerance of pea
(Pisum sativum L.). Bangladesh Journal of
Botany. 50(2): 199-208. (NAAS: 6.21).

Papers Presented at Symposia /
Workshops / Meetings
International

Poster Presentation

1.

Ramteke SD, Khalate SM, Gavali AH, Langote
AR, Kale K, Desai N. 2021. Effect of calcium
formulation to increase yield and shelf life of
Manjari Naveen grapes. In: International
Horticulture Conference on NextGen-Hort 2021
organized by Horticultural College and Research
Institute, TNAU, Coimbatore, Tamil Nadu, India
in Association with The Society for Promotion of
Horticultural Science and Technology during 16-
19 September 2021. p. 201.

2.

Ramteke SD, Langote AR, Gavali AH, Khalate
SM, Ghule MR. 2021. Comparative study of Pre-
harvest application of different types of chitosan
on yield, quality and shelf life in grapes. In:
International Horticulture Conference on
NextGen-Hort 2021 organized by Horticultural
College and Research Institute, Tamil Nadu
Agricultural University, Coimbatore, Tamil
Nadu, India in Association with the Society for
Promotion of Horticultural Science and
Technology (SoPHoST) during 16-19 September
2021. p. 201.

Ramteke SD, Langote AR, Khalate SM, Gavali
AH. 2021. Use of different Plant Growth
Regulators for invitro shoot induction using
lateral bud in Manjari Naveen Grapes (Vitis
vinifera L.). In: International Horticulture
Conference on NextGen-Hort 2021” organized
by Horticultural College and Research Institute,
Tamil Nadu Agricultural University, Coimbatore,
Tamil Nadu, India in Association with The
Society for Promotion of Horticultural Science
and Technology (SoPHoST) during 16-19
September 2021. p. 105.

Sharma AK, Shabeer ATP, Somkuwar RG. 2021.
Grape: the source of nutrition. In: 9th Indian
Horticulture Congress organised by Indian
Academy of Horticulture Sciences, Delhi and
CSA University of Agriculture and Technology,
Kanpur during 18-21 Nov. 2021.p.4.

Upadhyay A, Thorat KD, Samarth RR, Mane V,
Gawande DN, Somkuwar RG. 2021. SNP
marker-based linkage map construction and QTL
mapping of bunch and berry traits in grape (Vitis
vinifera L.). In: International Horticulture
Conference on NextGen-Hort 2021 organized by
Horticultural College and Research Institute,
Tamil Nadu Agricultural University, Coimbatore,
Tamil Nadu, India in Association with The
Society for Promotion of Horticultural Science
and Technology during 16-19 September
2021.p.32.

Upadhyay AK, Yadav DS, Saha S, Upadhyay A,
Somkuwar RG, Sharma, AK. 2021. Strategies to
enhance grapevine productivity under changing
climatic conditions. In: International
Horticulture Conference on NextGen-Hort 2021
organized by Horticultural College and Research
Institute, Tamil Nadu Agricultural University,



Coimbatore, Tamil Nadu, India in Association
with The Society for Promotion of Horticultural
Science and Technology (SoPHoST) during 16-
19 September 2021. p.106.

Oral presentation

1.

Deshmukh NA, Rymbai H, Krishnappa R,
Ramesh T, Assumi SR. 2021. Utilization of local
peach and plum germplasm for sustaining
productivity in stone fruits. In: International Web-
Conference of Smart Agriculture for Resource
Conservation and Ecological Stability, Academy
of Natural Resource Conservation and
Management, Lucknow (U.P.), p. 34.

Thorat KD, Upadhyay A, Rakh SM, Jagtap MA,
Kesharwani PK, Kushwaha K, Samarth RR,
Gawande DN, Somkuwar RG. 2021. Genome
wide association mapping identify SNP markers
linked to bunch traits. Presented at International
conference on “Future Challenges and Prospects
in Plant Breeding” organised by Centre for Plant
Breeding and Genetics Tamil Nadu Agricultural
University, Coimbatore and Indian Society of
Plant Breeders (ISPB) during 6-7 October 2021.
p. 42.

National

Oral presentation

1.

Kokare NB, Malviya D, Thosar R, Pawar S,
Singh UB, Saha S, Saxena AK. 2021. Evaluation
of the bio-efficacy of new bio-formulations
against powdery mildew of grapes after fruit
pruning. National Symposium on Achieving
Sustainability in Crop Production Through
Alimentation and Plant Protection” IPS-WZ on
17-18 November, 2021, Latur. p. 216.

Ghotgalkar PS, Bhanbhane VC, Holkar SK, Saha
S, Shewale S. 2021 Isolation, identification and
in vitro efficacy of fungal endophytes originating
from grapevines for management of anthracnose
disease (Colletotricum gleosporioides) in grapes.
National Symposium on Achieving Sustainability
in Crop Production Through Alimentation and
Plant Protection” IPS-WZ on 17-18 November,
2021, Latur. p. 193.

Bhosale S, Jadhav P, Thosar R, Saha S. 2021.
Comparative analysis of phytopathogenic
Xanthomonas sp. based on plasmid size. National
Symposium on Achieving Sustainability in Crop
Production Through Alimentation and Plant
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Protection” IPS-WZ on 17th-18th November,
2021, Latur. p. 007.

Upadhyay A, Shinde MP and Upadhyay AK.
2021. De novo transcriptome analysis of roots of
grape rootstock 110R in response to salt stress.
In: 9th Indian Horticulture Congress 2021
organised by Indian Academy of Horticulture
Sciences, New Delhi and CSA University of
Agriculture and Technology, Kanpur during 18-
21 November 2021.

Upadhyay AK, Yadav DS, Saha S, Upadhyay A
and Somkuwar RG. 2021. Enhancing climate
resilience of grapevines. In:  9th Indian
Horticulture Congress organised by Indian
Academy of Horticulture Sciences, Delhi and
CSA University of Agriculture and Technology,
Kanpur during 18-21 Nov. 2021.

Poster presentation

1.

Ekatpure S, Pardeshi A, Kaninde S, Shabeer ATP.
2021. Effect of imidacloprid and cyantraniliprole
pesticides on soil enzyme activities in grapes
rhizospheric soil. National Conference of Plant
Physiology-2021.

Kabade SH, Pawar SB, Shinde D, Thosar RU,
Saha S. 2021. Bio-efficacy of Oxathiapiprolin
3% + Mandipropamid 25% w/v (280 SC) against
downy mildew of grapes after fruit pruning.
National Symposium on Achieving Sustainability
in Crop Production Through Alimentation and
Plant Protection” IPS-WZ on 17-18 November,
2021, Latur. p. 023.

Malviya D, Kokare NB, Thosar RU, Kabade SH,
Singh UB, Saha S, Saxena AK. 2021. Evaluation
of the new bio-control agent formulations for
shelf life and quality parameter studies in grapes.
National Symposium on Achieving Sustainability
in Crop Production Through Alimentation and
Plant Protection” IPS-WZ on 17-18 November,
2021, Latur. p. 215.

Pawar SB, Chavan V, Thosar RU, Saha S. 2021.
Compatibility of registered downy and powdery
mildew fungicides against different biocontrol
agents in grapes. National Symposium on
Achieving Sustainability in Crop Production
Through Alimentation and Plant Protection”
IPS-WZ on 17-18 November, 2021, Latur. p.
014.
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Ramteke SD, Khalate SM, Langote AR, Gavali
AH. 2021. Pre-harvest application of ethrel and
potassium  schoenite on yield, quality,
biochemical changes and shelf life in Crimson
Seedless grapes. In National Conference of Plant
Physiology (NCPP-2021) on Frontiers of Plant
Physiology for Climate Smart Agriculture
organized by ICAR- National Institute of Abiotic
Stress Management, Baramati. 9-11 December,
2021.

Thosar RU, Chavan V, Jadhav P, Saha S. 2021.
Evaluation of field efficacy of biocontrol agents
and fungicides against powdery mildew on
grapevine- National Symposium on Achieving
Sustainability in Crop Production Through
Alimentation and Plant Protection IPS-WZ on 17
-18 November, 2021, Latur. p. 123.

Saha S, Das R, Upadhyay AK, Ramteke SD,
Yadav DS, Das R, Choudhury AG, Somkuwar
RG. 2021. Fostering Grape Cultivation in Eastern
India: Interventions of ICAR-National Research
Centre for Grapes in Bankura district of West
Bengal. National Seminar on Horticulture for
Next Generation in Eastern India held from 5-6
August, 2021. pp. 28-29.

Invited lectures
1.

Shabeer ATP. 2021. ‘Pesticide residues in
horticulture crops: A post-harvest problem to be
tackled at pre-harvest: strategies and
perspectives’ in International e-Conference on
“Postharvest Disease Management and Value
Addition of horticultural crops” during 18-21
August, 2021 organized by Division of Plant
Pathology, ICAR-IARI, New Delhi.

Shabeer ATP. 2021. ‘Pesticide residues in
pomegranate export: Constraints and strategies’
in International Webinar on “Pomegranate:
Ancient Fruit in Modern Horticulture” during
August 25-27, 2021, jointly organized by ICAR-
NRC Pomegranate, Solapur, ICAR-CIAH,
Bikaner and Society for Advancement of
Research on Pomegranate (SARP).

Shabeer ATP. 2021. ‘Phytochemical profiling of
unexplored fruits of Konkan region’ in National
Brainstorming session on “Phytochemical
Analysis: Fruits of Konkan” organized by Dr.
Balasaheb Sawant Konkan Krishi Vidyapeet
(BSKKYV), Dapoli, Maharashtra on 12th
November, 2021.

10.

11.

Shabeer ATP. 2021. ‘Regulatory requirements in
aflatoxin” during ICAR-Industry meet on
‘Aflatoxin Management in food and feed:
Challenges and opportunities’ held on 4th
January, 2021 organized by ICAR-Indian
Institute of Agricultural Research (IARI), New
Delhi.

Sharma AK, Somkuwar RG, Upadhyay A.K.
2021. Enhancing growers’ income through
adoption of DOV for raisin making in Nasik. In
“Oth Indian Horticulture Congress 2021 18-21
Nov, 2021, CSAUAT, Kanpur. Souvenir cum
Lead paper abstracts. p. 288.

Sharma AK, Upadhyay AK, Somkuwar RG.
2021. Grape growing: opportunities for better
returns (Issues related to sustainability) in
national seminar on Technological Options and
Market Intelligence for Enhancing Profitability
in Horticulture-I. Organized by SKUAST-
Kashmir, 27-28 March, 2021.

Sharma AK. 2021. ‘Grape growing in Tamil
Nadu: opportunities and strategies for better
returns’ in national level seminar for grape
farmers, scientists and students on ‘Emerging
Technologies on Grapes Cultivation and Value
Addition for Higher Productivity and Income’
organized by CENDECT-KVK, Kamatchipuram,
Theni on 19th August, 2021.

Sharma AK. 2021. ‘Processing of grapes: the
opportunities” in the training program organized
by Agricultural Development Trust, Baramati on
27/10/2021 under Pradhan Mantri Formalization
of Micro Food Processing Enterprises Scheme.

Sharma AK. 2021. ‘Processing of grapes’ in the
Webinar on Grape: Production, Processing &
Value Addition organized by Agricultural
Development Trust, Baramati on 21/05/ 2021,
under Prime Ministers Formalization of Micro
Enterprises (PM FME) Scheme.

Sharma AK. 2021. ‘Scope and prospects of
cultivation of grape’ to PG students of
Department of Fruit Science, PAU Ludhiana on
22/03/2021.

Somkuwar RG. 2021. ‘Abiotic  stress
management in grapes’ in the Panel Discussion
organized by ICAR-NIASM, Baramati, district
Pune on 20th February 2021.



12. Upadhyay AK. 2021.

13.

‘Enhancing climate
resilience of grapevines’ at 9th Indian
Horticulture Congress-2021 ‘Horticulture for
health, livelihood and economy’ held on 18-21
November 2021.

Yadav DS. 2021. ‘Artificial Intelligence, a Realm
of New Possibilities in Horticulture’ in National
Seminar on Technological Options and Market
Intelligence for Enhancing profitability in
Horticulture-I during 27-28 March 2021
organized by SKUAST-K, Shalimar Srinagar.

Book Chapter

1.

Deshmukh NA, Jha AK. 2021. Fruit Industry in
North-East India: Developments and Challenges.
In:  Current Horticulture: Improvement,
Production, Plant Health Management and Value-
Addition Vol-1. Balraj Singh et al. (Eds.), Brillion
Publishing, pp. 273-282. ISBN: 978-93-90757-
42-8; e-ISBN: 978-93-90757-43-5.

Holkar SK, Kumar A, Jain RK. 2021. Global
status on diagnosis, geographical distribution,
and integrated disease management strategies for
major viruses infecting cucurbitaceous crops. In
Book: Innovative Approaches in Diagnosis and
Management of Crop Diseases (Eds.: Singh RK
and Gopala A) Publisher: Apple Academic Press,
USA, pp. 213-266.

Sharma AK, Somkuwar RG, Samarth RS. 2021.
Grape  varieties for winemaking. In:
Winemaking: Basics and applied aspects. Eds:
Joshi, V K and Ray, R C. CRC Press, Taylor and
Francis Group, pp 101-118.

Singh SK, Patra A, Verma Y, Chattopadhyay A,
Patra A, Rakshit A and Kumar S. 2021. Potential
and Risk of Nanotechnology Applications in
Agriculture  vis-a-vis ~ Nanomicronutrient
Fertilizers. DOI: 10.1007/978-981-16-0917-6_26

Upadhyay AK, Upadhyay A, Satisha J, Samarth
RR, Sharma AK, Saha S, Yadav DS, Gawande
DN, Jindal PC. 2021. Grapes. In: Fruits: Tropical
and Subtropical, (Eds. Bose TK, Parthasarathy
VA, Mitra SK, Ghosh B, Chakraborty I, Sanyal
D, Majhi D). Volume 3. Astral International Pvt.
Ltd. New Delhi. pp. 1-168.

Technical Bulletin

L.

Somkuwar, RG, Upadhyay, AK, Yadav, DS and
Saha, S. 2021. Foundation pruning in grapes.
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Technical Bulletin no. 18. ICAR-NRC Grapes,
Pune. pp 25.

Technical Folder

1.

Assumi, SR, Hazarika S, Rymbai H, Talang HD,
Devi MB, Vanlalruati, Deshmukh NA, Patra S,
Kadirvel G. 2021. Value addition in pineapple
(Ananas comosus). Published by Director, ICAR
Research Complex for NEH Region, Umiam-
793103, Meghalaya (ABI project).

Assumi, SR, Hazarika S, Rymbai H, Talang HD,
Devi MB, Vanlalruati, Deshmukh NA, Patra S,
Kadirvel G. 2021. Value addition in Potato
(Solanum tuberosum). Published by Director,
ICAR Research Complex for NEH Region,
Umiam-793103, Meghalaya (ABI project).

Samarth RR, Somkuwar RG. 2021. Grape
varieties of ICAR-National Research Centre for
Grapes, Pune. Bilingual.

Samarth RR. Technical document on Standard
operating procedures 2021. ICAR-AIl India
Coordinated Research Project on Fruits.
Technical document No. 135.

Technical Articles

1.

Jagruti Jankar and Ahammed Shabeer TP
Engineering of Bioactive Compounds with
Nanoencapsulation. 2021. AgriBiotech e-
Newsletter Volume: 01, Issue: 05.

Upadhyay AK, Saha S, Yadav DS, Sharma AK,
Shabeer ATP, Upadhyay A and Somkuwar RG.
2021. Viticulture for better prospects. Indian
Horticulture, 66(5): 16-19.

Manual

1.

Method of analysis for the mycotoxins viz. 1.
Aflatoxins in nuts and cereals, II. Aflatoxins and
Ochratoxin A in cereals and processed products,
III. Patulin in fruit juices published by the
institute have been included in the mycotoxin
manual of FSSAI. This is for regulatory analysis
and official control purposes in the country

HEATTA TeRTI / Institutional publications

1.

Gawande DN, Yadav DS, Samarth RR, Sharma
AK and Upadhyay AK. (Eds.). Grape Reporter
(October, 2020-March, 2021), Volume 1, Issue 2,
ICAR-National Research Centre for Grapes,
Pune. pp 1-12.
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Meetings of QRT, RAC, IMC, IRC with Significant

Decisions

AT TATEHRR AHId hl dSh
hg, 1 STTEYUT AATGRR Tt (TRwEH) & f=fafed
HeE 3|

Research Advisory Committee Meeting

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

1 | & w3 &R, @ ST (B o), WiheTdd a9 HETIe UF 7eaE, YR SrEr
HeTEH (HiTEusTs) 31EI Chairman
Dr. H.P. Singh, Former DDG (Hort.) ICAR and Founder Chairman, Confederation of
Horticulture Associations of India (CHAI)
2 | g u ug. 9y, qd FHewe, fawan fran o favm yq@, smmar favm, dog TS Member
Dr. A.S. Sandhu, Former Director of Ext. Education and Head, Dept. of Horticulture, PAU
3 @;T.é%.g '5' , e R, o .:3 GG Member
Dr. K. Soorianathasundaram, Controller of Examination, TNAU, Coimbatore
4 | 2. U . o, wsh o, e fagm favm, arenee-vmenetgE HEET Member
Dr. A. N. Ganeshamurthy, Former Head, Division of Soil Science, ICAR-ITHR
5 | f. gt anfern, 99 Y9 SR, F @R a6, Aiehe e - wiehs T
Dr. Suresh Walia, Former Principal Scientist, Division of Agricultural Chemicals, ICAR- | 9G¥ Member
IARI
6 | TETe HRIHCYH (Taud-11), HIehaTdq Yo ee
The Assistant Director General (HS-II), ICAR Ex-Officio Member
7 | . WI. AWFHR, TATAF (FEATER), HIhATI-TH TR, J00 e Hew
Dr. R.G. Somkuwar, Director (Acting), ICAR-NRCG Ex-Officio Member
8 | 2f. 1.3 IuTEA™, WUH SFE (Y1 foqE), WeRSTIu-TsieTIs, g0 gee gfaa
Dr. A. K. Upadhyay, Principal Scientist (Soil Science), [CAR-NRCG Member Secretary

AR it XXII off 93 18 7, 2021 1 . Tt
fie, 1@ SumeTfeE (ArTar), wwdt F stgEam
gitye, 7% ool 3 o7eurer, TR STTaTT G o1 qiEs
(CHAI) it sregerar #§ Tiarsd e i mft off)|
et ft fFrefafaa e of:

1. TRTH 3 IS TR STeeTrsy Yeied i e sfaeardt
TREISHT 3T SIS AT ST o Tasuur o forg
o fesmea =1 s1acied fohan 3aW gred & ot
gfErsren | R & foem @ %1 ggme fean [

The XXIInd meeting of RAC held online on
18th March, 2021, was chaired by Dr. H.P. Singh,
Former DDG (Hort.), ICAR and Chairman,
Confederation of Horticulture Associations of India

(CHAI). The following were the recommendation of
the RAC:

1. The RAC observed an overlapping project of
breeding and germplasm management and also use
of design for analysis of germplasm evaluation
data and suggested to revisit the projects for
reorganization. Emphasis was laid on resistance
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breeding for newer rootstock with focus on abiotic
stress. The RAC also considered essential to
understand the mechanism of resistance especially
against salinity and development of somatic
embryogenesis.

. The irrigation scheduling trial is largely based on

pan evaporation. To have better understanding, pan
evaporation data must be superimposed with soil
moisture based sensors and also leaf water
potential for understanding of water relation in

grape.

. In plastic cover trial, delay in maturity was

attributed to temperature. RAC suggested to revisit
the observations to draw convincing conclusion.
Considering that both, light and temperature, have
influence on fruiting and quality of grape, RAC
suggested to take studies on influence of light
spectrum on growth, flowering, fruiting and
quality of fruits.

. In salinity trial, not only sodium should be

considered but bicarbonates and other salts should
be considered. In rootstock trial uptake of different
nutrients and also salts associated with salinity
must be taken up for understanding the influence
of rootstock. RAC also suggested to have relook
at nutritional trial as dose of phosphorus is
disproportionately very high.

. Trichoderma works well with promoters like

actinomycetes and vermiwash. Therefore, research
work should be taken up for promoter. The strains
of ICAR-NRCG which are used in biointensive
management should be tested with promoters. Two
known promoters like AMC and ACT developed
by ICAR-ITHR may be used for this purpose. RAC
also suggested for genome sequencing of strain to
have better understanding.

. Since thrips and mites are also problem, which not

only affect the yield but the quality is also affected
so much that the fruits do not have market values.
Therefore, there is a need to take up studies to
understand the problem and its management.

. In all the pre-harvest production trials, shelf life of

produce may also be studied. This will improve the
understanding for improving shelf life of fruits.
Any trial on postharvest without understanding
pre-harvest factor is misleading. Through survey
approach, study on influence of pre-harvest
practices on raisin be taken up. This can improve
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understanding and based on information validation
can be done to modify the practices.

Institute Research Committee

The 26th meeting of Institute Research Committee
(IRC) was held on 4th, 5th, and 7th August 2021
under the Chairmanship of Dr. R.G. Somkuwar,
Director (Acting). Results of last season of all the
projects were presented by respective principal
investigators and technical programme for 2021-22
were aslo presented in the meeting.

Institute Management Committee

The 42nd Institute Management Committee Meeting
was held online on 23 March, 2021 under the
Chairmanship of Dr. R. G. Somkuwar. The Director
presented the progress made during the year and gave
information about ongoing activities. All IMC
members and Dr. B. K. Pandey, ADG (HS-II)
appreciated the work done by ICAR-NRCQG,
Pune during COVID — 19 pandemic period. The
meeting ended with vote of thanks by the Member
Secretary.

Priority  Setting, and

Evaluation Committee

Monitoring

Two new projects viz., “Influence of light on
photosynthetic efficiency of grape varieties in semi-
arid tropical climate” and “Studies on canopy
management practices in different varieties of grapes”
were discussed during the PME Committee meeting
held on 5th April 2021. The Committee also discussed
(i) review reports of research projects for
improvement (ii) MoU submitted by Bihar
Agricultural University for seeking support in
obtaining NABL accreditation (iii) Undertaking CCC
project in collaboration with MRDBS.

In the meeting held on 3rd June 2021, RPP-I were
presented for the following projects (i) Studies on
influence of temperature regimes on grape vine
physiology, phenology, growth, berry quality and
productivity (ii) Agri-Business Incubation Centre (iii)
Studies on canopy management practices in different
varieties of grapes (iv) Studies on estimation of light
compensation and saturation point of grape varieties
(v) Genetic improvement of grape rootstocks for
drought and salinity resistance. The projects were
recommended for implementation with suggested
modifications.
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Institute Bio Safety Committee

During 2021, two meetings of IBSC were held in
virtual mode. The first meeting of reconstituted
Institute Biosafety Committee (IBSC) was held on
20th April 2021 and second meeting on 2l1st
September 2021 under the chairmanship of Dr R.G.
Somkuwar, Director, ICAR-NRCG. The meetings
were attended by Dr Prashant Kawar (ICAR-DFR),
as a DBT nominee, Dr S.K. Raut (Noble Hospital), as
a Biosafety officer and two internal experts viz., Dr
Sujoy Saha and Dr Roshni R. Samarth. Dr Anuradha
Upadhyay was Member Secretary of IBSC. In
meetings project involving transgenic research was
discussed and deliberated. The proposal was approved
by the IBSC. The committee put forth several
suggestions for effective implementation of the
project as well as adherence to IBSC guidelines.

Institute
Committee

The meeting of Institute Technology Management
Committee (ITMC) was convened online on
01/10/2021 under the Chairmanship of Dr. R. G.
Somkuwar, Director (Acting). Decisions were taken
to commercialise 7richoderma namely Tricho Shakti
and Manjari Vineguard product.

Technology Management
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Consultancy, Patents and Commercialisation of
Technology
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Consultancy projects

Thirteen consultancy programmes on different aspects
of grape cultivation were undertaken during January
— December 2021 for various organizations as detailed

below.
SI. | Title of the consultancy | Sponsored by | From To Consultants Project
No. | project Cost
(Rs.)
1. | Participation in the Bayer Crop 06/04/2021 | 07/04/2021 | 1.Dr. R.G. Somkuwar | 77998
webinar organized for Science 2. Dr. A K. Upadhyay
grape growers from Nasik, | Limited 3. Dr. Sujoy Saha
Pune and Solapur districts 4. Dr. D.S. Yadav
of Maharashtra.
2. | To guide the grape growers| ICL India 19/04/2021 | 19/05/2021 | Dr. A.K. Upadhyay 22798
on grape nutrition
management in the Face
Book live programmes
3. | Sampling Technique in Envitro 29/04/2021 | 30/04/2021 | Dr. Ahammed Shabeer | 24261
peanut and peanut products| Laboratories T.P.
for aflatoxin analysis Pvt Ltd.
4. | Guidance to the grape Syngenta India | 03/05/2021 | 03/05/2021 | 1. Dr. R.G. Somkuwar | 233994
growers from Nasik, Limited 04/05/2021 | 04/05/2021 | 2. Dr. A.K. Upadhyay
Sangli, Solapur and Pune 06/05/2021 | 06/05/2021 | 3. Dr. Sujoy Saha
region in the April pruning 4. Dr. D.S. Yadav
webinars
5. | Pre-harvest and NAWaL 25/06/2021 | 25/06/2021 | Dr. K. Banerjee 20933
postharvest sampling of Analytical
fruits and vegetables for Laboratories
pesticide residues and
aflatoxin analysis in
peanuts.
6. | Pre-harvest and Dr. Amin 26/06/2021 | 26/06/2021 | Dr. Ahammed Shabeer | 12130
postharvest sampling of Controllers Pvt. T.P.
fruits and vegetables for Ltd.
pesticide residues and RCA
aflatoxin analysis in Laboratories
peanuts.
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SI. | Title of the consultancy | Sponsored by | From To Consultants Project
No. | project Cost
(Rs.)
7. | Pre-harvest and Punjab 31/07/2021 | 31/07/2021 | Dr. Ahammed Shabeer | 12130
postharvest sampling of Biotechnology T.P.
fruits and vegetables for Incubator
pesticide residue analysis
8. | Guidance to the grape Smartchem 16/09/2021 | 16/09/2021 | Dr. A.K. Upadhyay 23600
growers on grape nutrition | Technologies
management in Facebook | Limited
live session.
9. | Guidance to grape growers| Rallis India Ltd.| 24/09/2021 | 24/09/2021 | Dr. D.S. Yadav 26432
regarding ‘Sucking pest 08/10/2021 | 08/10/2021
management in grapes’ on
digital platform
10. | Sampling training for Mitra S.K. 11/10/2021 | 11/10/2021 | Dr. K. Banerjee 21712
peanut and peanut products| Private Limited
for aflatoxin analysis.
11. | Sampling training for Lorenz Snacks | 11/10/2021 | 11/10/2021 | Dr. Ahammed Shabeer | 12744
peanut and peanut products| India Private T.P.
for aflatoxin analysis. Limited
12. | Sampling training for Star Agriware- | 12/10/2021 | 12/10/2021 | Dr. Ahammed Shabeer | 12744
peanut and peanut products| housing and T.P.
for aflatoxin analysis. Collateral
Management
Limited
13. | Guidance to grape growers| ICL India June to Dr. A K. Upadhyay 113988
on grape nutrition December
management in the Face 2021 (one
Book live programmes programme
per month)

fereTt 1 ustieRo
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IATEIH ATREhdl 9HTE

WhSTI - ST SFFHIH hg, IO FETE qier §
" STEsaT Tt 1 AN TR T ufer
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| W Em Nl i ggEH, $Hh g9El, JeE R
TOR o T SH-STreehdr sdshn AN 6 T

Registration of varieties

Certificate of registration was obtained for grape
varieties Manjari Naveen and Manjari Kishmish on
17 January, 2021.

Parthenium Awereness Week

Parthenium Awereness Week was organized at ICAR-
NRCG, Pune office campus. The various activities
like use of biological control agents and chemicals for
making the campus Parthenium free were conducted.
Public awareness program was conducted to identify
Parthenium plants, its impacts, management and
spread.
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Approved On-Going Institute Programmes

TR ST TRLIUT, TV FUF R IUAM
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2. MRAR™ SR (T ¥4.) & foru Srqua e w1
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1. 3R T AR R
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6. W uitfeafaai ® s (g faier ua.) &
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AR5 f gfqme smar i T (TEEIE! g
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8. M ST &1 AHAIIH IR
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ST IR (TIH <)

10. ifees TR THRI R gRT SR | A 3R oM
Tafvrar 3cae R

11. JEERT 0T o foTe SR SHIeTEY &l ATsher

I11. 3R ¥ TUTENT, IUTgehdl FgH R TATRIE
feTu Scute aient &1 faeRma 3T e

12. fomifaa STR arfuTfsues €9 & STIsHe ST il foremt
% T qergeai 1 3TishH

13. 7t 1 heft & dgd SR % gorgal i Sfafsmm

Conservation, characterization and utilization of
grape
1. Management of grape genetic resources of table,

wine, raisin, juice and rootstock varieties - Phase
111

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

II. Genetic improvement of grape

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

4. Breeding for mildew resistance (Phase-II):
Evaluation of promising hybrids and gene
pyramiding

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

6. QTL mapping of bunch architecture related traits
in grapes (Vitis vinifera L.) under Indian
conditions

7. Exploring the resistance potential of pseudo R-
genes to evoke fungal resistance in Vitis vinifera
(funded by SERB) (in collaboration with Panjab
University, Chandigarh)

8. Genetic improvement of coloured grapes.

9. Genetic improvement of grape rootstocks for
drought and salinity tolerance (Phase-I)

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

11. Evaluation of grape genotypes for processability

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

12. Evaluation of rootstocks for released and
commercially promising grape varieties
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Response of grape rootstocks under moisture
stresses

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

Development of tissue culture techniques for
production of quality planting material in grape

Studies on canopy management practices in
different varieties of grapes.

Studies on estimation of light compensation and
saturation point of grape varieties.

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

Standardising irrigation and nutrient schedule for
Crimson Seedless vines raised on Dogridge
rootstock

Agri-Consortium Research Project on Water
(Phase IV): IoT enabled sensor based smart
irrigation management system

Development of biocompatible nanoclay-
polymer composites and nanoparticles with
reference to retention and release of iron and
zinc in grape (Vitis vinifera L.)

Determination of salinity tolerance threshold for
Thompson Seedless grafted on Dogridge, 110R
and 1103P rootstocks

Studies on usefulness of CCC for fruitfulness, its
dissipation and fate in grapes

Studies on influence of different temperature
regimes on grape vine physiology, phenology,
growth, berry quality and productivity

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
partially funded)

Identification and characterization of fungal and
bacterial endophytes from grapevines and their
evaluation as a biocontrol agent against major
pathogens of grapevines in India
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S ICar]

VI. 3R 3R 38ch TUEHA IcUTgl | @rel gRet

32. Y Al vd Yo 3cural H HiN-THEE STassi
S HGWeh! 1 Taswor 7R GRa STrehe

33. fafie armfia # e s iR urreRiife
% foau ueumwEeemd # UfE e et Hed
SRR AT (THUHTHUSATS g fom difea)

34, I GRfeafaehl @ § dhiedmreh TEns & W
Aferd yure S R W TS A U T TR
T

35. 3R | SIF YWTEshiiar R ofami o fou defieh
(FATHE®E FANZS) T LT

VIL &4, 3cuTed 3R 3R &Y T[UrEwT agH 3R
IeUTGhdT ohl ST WA & fo1u fgaument &
A SR wIvTeT § Gar

28. Management of stem borer in grapes

29. Automated monitoring and advisory system for
intelligent viticulture

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

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

31. Evaluation of varieties and drying methods for
making coloured raisins

VI.Food safety in grapes and its processed
products

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

33. National Referral and Reference Laboratory
Scheme of FSSAI for pesticide residues and
mycotoxins in different commodities (FSSAI
funded)

34. Non targeted impact of pesticide residues in
vineyard ecosystem and its effect on grape and
wine quality

35. Studies on CCC (Chlormequat chloride) for
bioefficacy and residues in grapes

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

feramt w1 S

SHat-fegeR, 2021 o SR HERTY o T 186 forami
I g 1 S foRaT| SR o Ieured & foru fafire foret
IR TSl & Uohsl i SR Tt foFamT =61 e
TS| 39k 3TATa, ToRETl ol 3TTaTTeh STHeRHI o o she

H JeETEe W @A w1 g T

forem &R

HEWTY (388), IR wAlesw (105) & fafwm iy
TRl 3R TEIHT & 9T 493 BET 4 ek~
feger, 2021 it Fafy & RE Fg F AU T W
BT = FATRIET TR HY wfafafery, s % i, fre
3N = | AFEIH A iafafern & ar & S €

Farmers Visits

About 186 farmers from Maharashtra visited the
Centre during January-December, 2021. The
information on different varieties and package of
practices for production of grapes was provided to all
the farmers. Moreover, suggested the farmers to visit
Centre’s website for the necessary information.

Educational Tours

About 493 students from different agricultural
colleges and institutes from Maharshtra (388), and
Karnataka (105) visited the Centre during the perod
from January-December, 2021. All the students were
apprised about the laboratory and farm activities,
vineyards, varieties and ongoing research activities.
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Personnel

ATEYH TF TSEH Ug
Research Management Personnel

1. S 0. g, fowes (Frfed)

Dr. R.G. Somkuwar, Director (Acting)

AT 1 Scientific

2. I STIUET SUEAR, Y ST (S
Jrenfieht)
Dr. Anuradha Upadhyay, Principal Scientist
(Biotechnology)

3. Tl I.F. UM, YU I (Ya1 fome)
Dr. A.K. Upadhyay, Principal Scientist (Soil
Science)

4. . H. ST, TGE oI (FN @ fOmH)

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

5. Sf. 9.2 THeh, I TS (I1ed Hiideht)
Dr. S.D. Ramteke, Principal Scientist (Plant
Physiology)

6. SI. I.F. I, YN I (IWTEHT)
Dr. A.K. Sharma, Principal Scientist
(Horticulture)

7. I g 9TeT, UM S5 (qred I fase)
Dr. Sujoy Saha, Principal Scientist (Plant
Pathology)

8. it shfaar A1 e, AT (FW § FFgex
TART)
Mrs. Kavita Y. Mundankar, Scientist
(Computer Applications in Agriculture)

9. @i 4.14. aea, afw Ik (Fie famm)
Dr. D.S. Yadav, Sr. Scientist (Entomology)

10.

11.

12.

13.

14.

15.

16.

17.

18.

7. Turt U, and, afm A (dew gse)
Dr. Roshni R. Samarth, Sr. Scientist (Plant
Breeding)

. oerme vefi 4.1, afts aerte (F
@ fam)

Dr. Ahammed Shabeer T.P., Sr. Scientist (-
gricultural Chemistry)

et. f.em. Sv@, afte aerfaes (wa fogm)

Dr. N.A. Deshmukh, Scientist (Fruit Science)

1. 9.9, MEe, IS (IET ISH)
Dr. D.N. Gawande, Scientist (Plant Breeding)

it 31gan 2., I (% foagm)

Ms. Anupa T., Scientist (Fruit Science)

g2t wiftiT ek, ik (e for)

Ms. Sharmistha Naik, Scientist (Fruit Science)

ofiwet gt o, Amfre (g1 foqm)

Mrs. Yukti Verma, Scientist (Soil Science)

Sf. G1.%. IR, ae=eh (Trey U foem)
Dr. S.K. Holkar, Scientist (Plant Pathology)

. .. Frad, dfr (vt M)

Dr. P.H. Nikumbhe, Scientist (Fruit Science)

AehIeh! o Technical

19.

20.

A 3. AN, TEF &I Tl ATIRRT
Mr. U.N. Borse, -ssistant Chief Technical
Officer

. 991, Aea, dHRATR ATTFRR
Mr. P.B. Jadhav, Technical Officer

. oft, e @re, deRTeR feeR

Mr. B.B. Khade, Technical Officer



22.

goft. AeTen Trew, qerhl SR
Ms. Shailaja V. Satam, Technical Officer

33.

WTHII-TSFoTTh AT FferdeT 2021 |\

et e A, T

Mrs. Priyanka Kumari, Assistant

23. off. 9.9, Aok, dehdleh! SATRRY 34. #ft. fa.g. MERaTe, A Tl fafvs
Mr. B.J. Phalke, Technical Officer Mr. V.D. Gaikwad, UDC
24. Sft. MW, WL, qHARI AR FHITA TETAH TETF o
Mr. S.S. Bhoite, Technical Officer Skilled Supporting Staff
25. . WM. Fad, TEAH T 35. o, §.9. 3R, TN TEEF ©IH
Mr. E.G. Kamble, Technical Assistant (13/10/2021 dsh)
. . Mr. S.S. Donde, Skilled Supporting Staff (till
26. 1. 9.fa. TmEd, I g 13/10/2021) pporiing (
Dr. P.V. Sawant, Technical Assistant
36. #ff. H.7. TR, FI TETSH LT
SIS @ Administrative Mr. K.G. Raskar, Skilled Supporting Staff
27. i, .. Higa, IR ATHR
Mr. E.L. Kokkula, Administrative Officer 37. AL A , I e
’ Mr. B.R. Chakankar, Skilled Supporting Staff
28. ft. T3, Y3101, TR YN ferehi . .
Mr. N.S. Pathan, Assistant Administrative 38. A WLEL e, 3w A
Officer (25/06/2021 q)
Mr. S.V. Lendhe, Skilled Supporting Staff (till
29. ft. g.A1. T, g fod v o iR 25/06/2021)
Mr. M. N. Ganti, Assistant Finance and
Accounts Officer 39. #imdt T T TR, ST HRTFh ETH
Ms. Lata Pawar, Skilled Supporting Staff
30. oft. sn.mn. =g, ffs wtaa
Mr. B.M. Chavan, Private Secretary 40. #f1. 4.5, T, DA HRTHD +Th
Mr. N.K. Najan, Skilled Supporting Staff
31. #Hdl Igel sheridn, |- (01/05/2021 ) ]
Ms. Pallavi K. Tated, Assistant (til1 01/05/2021) 41 #1. .5l e, Foret wmrh e
(31/05/2021 deh)
32. #f1. 9.9. HITUR, HEEE M. K.K. Kale, Skilled Supporting Staff (il
Mr. P.P. Kalbhor, Assistant 31/05/2021)
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Infrastructure Development

wTH
fafirs s i foremi & 7.5 wehe & o Tenfua fore o)

TTRTIITAT

T % A @™ Hl Aee[ e 6 g,
Tediifean Wisiaer, fFsRes wrgsh!-Tdw, difen
HiShe fohe, SiHt-wnw /tiwE, d™Ed 6500+ 99
20 uoHi-vnww foeen, foa om ddfiem @efe,
Fifeercied Swheid wRe, fafim wehr o filet ok 12.5
1 T HIeX g @lig U

IV AL GTAT JUTEAT TS

Hfleguaa @ o9 9t & fow 100 wHedieg i sete
disg w5 e, @lidl T8 81 A3 A HE g
THTE AR TTEEE Tl 1Y) SAierre HiiET i gl
o foTu g Tansti =l Uk 9y o foru demshrga fopam mam|
eI o JTHTEE o HIEH § AT YA THe3TS
3-UNC Tied o WY "W TR T | BN Y JEEse
1 et & fau qdian s, fafaer Sifew, dsmm
& 7T, HINUMY, hRHH, THET AT Tde 3T
THT(Ee TATR 3T JeUST o A1 T foram STrar o)

YEdhleTd

30 a9 & g, i faesht SHa il Teerar < i uw
waft S 6t gEerd <ft| 39 99 % SR TINE 9
&=t /ot fopramel wiidt 8|

Farm

Various grapevine varieties of 7.5 acre were
established.

Laboratory

To strengthen laboratory infrastructure, multimedia
projector, refrigerated micro-centrifuge, video
conferencing kit, GC-MS/MS, Sciex 6500+ Q trap
LC-MS system, Real Time PCR machine, Optiplex
Desktop Computors, Multifunction Printer (L J-1005),
different type of printers, and 12.5 HP marshal Motor
Pump were purchased.

ARIS CELL

Internet leased line services for 100 mbps has been
procured from BSNL for three years. MS Office
licenses were purchased for eight new computers.
Zoom services subscribed for one year to facilitate
online meetings. Online payment through Website of
the institute was enabled with SBI e-payment
gateway. Website of the Institute was updated with
latest information for farmers corner, tender notices,
Employment opportunities, announcements, events,
problem based advice and weekly advisory etc. on
webpage.

Library

During the year, three foreign Journals and one Indian
Journal were subscribed. During the year, eleven
general Hindi/Marathi books were purchased.

Co=j==9



I Tfafaferm
Other Activities

AT ST

&t wwme

WIhSTIA - TP SR SFHM hg, 0 H fereh 14 @
20 TodeX 2021 & SR T&dt TETE =1 MRS T3 T
e 14 fadst 2021 & f@7 fageres #@gw ef. 1.
e i STEAeIAT H qaied 11.00 o ATTRIET q
U i AT ATgh T 3fereh FrATaiA b
& o 0 it sy feaare &S aume &1 my femm
e wEe™ = T 7 ST Y TRl w1 ue d
T, SRS B ot 9t ik H TewIRTal i &g
rferepfat qen e & e T &) aam & g
B ol forfirer shrdseat & wftferd epterman )|

39 UHTE % o & frey oiem, g v wfeanfian sii
AG- Toramg SfaafTanati st TS 3fod gl SRt ferar
TRIT| FHTE o SN SAEfSIa Ifeaifiaret § shg & |eft
SRR o SRl 3 TG o a1 g SI™T & Wi
foram| &<t omme & gRm stEitsia Ifaifraett gra 8
AT HRIcHS SGATd ohl He3Teh TR = T |

feqrR 20 foder 2021 1 &E wriTe 1 SSH fomn

T 3Teh d7¢ TEdl AR THIOH THRIE 1 TSH
AT foma | HTE g9 g9 % STaE 1Al

g
o sffet s &, AT ARSAH - 6000 H ST
- 7000 W 01/01/2019 & et

- geft BT 15, AT AT - 6000 H ST
- 7000 W 01/01/2020 & et

FATTATOT
. Wwa.,m(w%ﬂﬁ)ﬁw@—

TH3TIoh, 01 § HIHHE F WIh3TT - ST, STTe
T H wnfiet g9 & fore stgafa & it |

TSig JHETE 981, T9RI e Fewmeh, T8 wATerd, TeiHTsT
o, &t freror =, qo, sifafyr < &9 # 3ufted 91
TUNIE o Y § e weed 3 Afafyr 1 T@mma
TU U= samn qon &l o sifeemiiee T e 7
T q9T HESl Weal o =g W SR e

yeEE Al ot .. Riapan gra g § R S
R & % o srfafyr o srava foren mn | oft. weig wEE
uf, g Terres e 4 3T Geltes o 39 SR gy
Toru <1 @ 1 i gwrEn 6| 3 i wmeT % weea
1 AT AT TP 1 T g ° a9 W@ ¥ el & angH
& SR H IFHE & 39 TEAH I Fodod gl ITH F
& foru greanfea foram) &t o sifere @ stftres swmrferi=
FHHFS F FaTA FHART Y. ATIusH, . fag.
TFaTs, . JOE FAWR, g, e aren, s
Torrert U, #ft. Shema TEeRt, Hdt Tdr gaR S .
A Giq ! Toh JUHRR & T-H1a foRarm T |

38 gfcRniarsti 1 g &9 & f. Vvt gad 3 smnfaa
R o g fafy 3 foasmar sfawfied =6t orfdrsss
forawor fora| #fiwcht fSrreRt AT < g=aTe T o T
A 1 A 31| 2. 9.A.TES o FHIIH THRIE Hl
EEIGERERI

Promotions

*  Mrs. Anupa T., Scientist RGP - 6000 to RGP -
7000 w.e.f. 01/01/2019.

¢ Ms. Sharmistha Naik, Scientist RGP - 6000 to
RGP - 7000 w.e.f. 01/01/2020.

Transfers

* Mrs. Anupa T., Scientist (Fruit Science) was
relieved from ICAR-NRCG, Pune to join at new
place of transfer at ICAR-IIHR, Bengaluru.
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o #ft. for I, 1o, FIS TEEE FUEH, 31.05.2021
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- oft. T, Fet, FIA TGS TWIH, 02/06/2021

- off. w.f9. <ie, e TEHH TWIE, 25/06/2021
. sfi. 9.9, 33, FIA TEEH WIh, 13/10/2021

T /TS /RRIIITAT /S3ehl Rl AT
TR W TEHTRET I3k

ST % fC WpeTIT -, I o Fawh (i),
7. I, HWgaR I AqFa § 02 BE, 2021 H
ARG, SEUeTE % wfafifie of weergu-Tsierh
o ATTIRT o sfie Ueh I3 AT <l 718 oft| i
! U T9 | Behioe il adue feafd & s1ama s
1| 04 SHEH, 2022 ¥ HIRISE o ITAR T qU1 fcae
H AR o AR, R IcqTEhi IR Fafaent
BIhISIe o SUANT b1 A L 3T I JaeH % Jehfcdsh
alinl 1 e FH B g & T off| Hermdeh 3fi
A Ao & A o MR W, A 27% THET i
M At HEH (2021-22) & faw 1.5-2 forun/ZaeeR
H R H I o TR fiegy  feas s fawey & &9
¥ e e S geRar 21 3ok fore, afe fmfar dmn
T 1 ST FLAT 7, a1 TS o TR FRE aem
GEATAS o ST 5 hl WG foham Stom, ofit gad
TRH 80% Seogdt IMHe fohan Sem | feqerehi st 31
SR | Uhishd U Y & o greepient i sl
S S A TS 1 3w A T & T8 o
3 a1 TR S8 d G geaH W defeus
et =T TER T, 38 fafie foream weiewmt o wieay
T 3gee fomam smam)

HTE FHICAAT TG ok ToIT THTAT TaTEed Tao

FE AT S o foTT Ty Tameey Yau W Ueh STHTEt
SR T FHEI S, . asi 4 05 S, 2021
form ol =F T Gmgar, feves (FEwH) 3 o
AR AR TR AR ®9 9 TSy W@ & g
TSTHT T ¥ et <o S I & o799 03 & o)
T aamn| fea-vfafer & Sfam #@ Fafia =mam & 1w
I TSI T, T ash A o ST ATl =it o St
1 AT I, ST e T deh ded 3T T ol 1=

Superannuation

Shri. K. K. Kale, Skilled Supporting Staff,
31.05.2021

Obituary

« Shri. K. K. Kale, Skilled Supporting Staff,
02/06/2021

Shri. S. V. Lendhe, Skilled Supporting Staff,
25/06/2021

e Shri. S. S. Donde, Skilled Supporting Staff,
13/10/2021

Conference / Seminar / Workshops /
Meetings organized

Interaction meeting on mancozeb

A meeting was held among the representatives of
MRDBS, GEALI and the scientists of ICAR-NRCG on
02 February, 2021 under the Chairmanship of Dr. R.
G. Somkuwar, Director (Acting), ICAR-NRCG. The
participants were apprised of the present status of
Mancozeb in the EU. As per the recent notification of
complete ban on use of Mancozeb from 04 January,
2022, the grape growers and exporters were advised
to minimize the use of Mancozeb and follow the
alternate methods of disease management. Based
upon CIB and RC label claim, Ziram 27% SC may be
used as an alternative for the coming season (2021-
22) against downy mildew of grapes @1.5-2kg/ha.
For this, Annexure 5 of APEDA’s residue monitoring
plan document will be revised, and Ziram 80% WP
will be incorporated in it, if the manufacturer requests
to do so. The stakeholders were further advised to use
biocontrol agents like Trichoderma and Bacillus for
integrated disease management in grapes. It was
informed to them that as soon as NPPO communicates
the alternative methods to the institute, it will be
updated through various extension platforms.

Effective Health Management for Enhancing
Work Efficiency

A virtual workshop on “Effective Health Management
for Enhancing Work Efficiency” on 05 June, 2021
was coordinated by Dr. K. Banerjee. Dr R.G.
Somkuwar, Director (Acting), spoke about his mantra
of daily walking for one hour and pranayama for
keeping himself physically and mentally strong.
While explaining the importance of regular exercise
in day-to-day life, Dr. Banerjee appreciated efforts of
staffs who visits gym, does long stretch of running
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and walking, and practice deep breathing and
meditations on a regular basis.

In the technical session, Dr. Dhananjay More, who
himself is a medical doctor by profession and fitness
expert, to daily exercise and perform physical
activities to stay motivated, develop strong immunity
and enhance muscular endurance. This will help in
maintaining proper work-life balance. The second
speaker, Ms. Vandana Jain from the Art of Living
Foundation, demonstrated simple yet intense
breathing and meditation techniques to deal with the
stress that people often face in the sedentary lifestyle
these days.

A total of 123 staffs participated in this program,
which included the regular as well as the project
staffs. At the end, Dr Banerjee thanked the trainers
Dr Dhananjay More and Ms. Vandana Jain for
offering wonderful lessons on effective health and
mind management. He acknowledged all the staff for
their support and for active participation. In addition
to the above, the institute staffs also participated in an
ongoing virtual meditation program namely
‘Maharashtra meditates’ conducted by the Art of
Living Foundation from 27th May 2021 onwards.

National webinar on ‘Recent advances in
canopy management in grapes’

National webinar on ‘Recent advances in canopy
management in grapes’ was organized on 17th July
2021 in collaboration with Society for Advancement
of Viticulture and Enology. Eminent experts from
different grape growing regions of the country
addressed following topics:

* Importance of canopy management in viticulture
- Dr. B.N.S. Murthy, Director, ICAR-IIHR,
Bengaluru, Karnataka

* Canopy management in relation to production of
quality grape and future needs — Dr. R.G.
Somkuwar, Director (Acting), ICAR-NRCG,
Pune, Maharashtra

* Canopy management in grape in context to
southern region of India - Dr. J. Satisha, Principal
Scientist (Horticulture), ICAR-IIHR, Bengaluru,
Karnataka

* Problems of grapes cultivation in northern plains
of India with special reference to canopy
management - Dr. N.K. Arora, Prof. Department
of Horticulture, PAU, Ludhiana
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Webinar series

* Canopy management practices for quality grape
production in Cumbum valley of Tamil Nadu — Dr.
A. Subbiah, Assistant Professor, Grape Research
Station (TNAU), Theni, Tamil Nadu.

Women’s Complaint Committee

An online meeting of Women’s Complaint Committee
was held on 26 March, 2021 using Zoom platform
under the Chairmanship of Dr. Anuradha Upadhyay,
Principal Scientist to discuss issues related to welfare
of women employees including review of complaints
(if any) of sexual harassment of women at the work
place. Since no complaints were there, members
expressed their happiness about congenial and safe
working environment at the institute. The members
discussed and made suggestions about the welfare of
women staff at the Institute.

Celebrations
Azadi Ka Amrut Mahotsav

In order to celebrate 75 years of independence, during
2021, ICAR-NRCG, Pune organized 20 online
lectures on different aspects.

SI. | Date Topic

Speaker

1. | 10/06/2021 | An overview of analytical methods

for pesticide residue analysis

Dr K Banerjee
Principal Scientist (Agricultural Chemistry), I[CAR-
National Research Centre for Grapes, Pune

2. | 15/06/2021 | Animal Health and Productivity

Prof (Dr) Nilotpal Ghosh

Dean, Faculty of Veterinary & Animal Sciences, West
Bengal University of Animal and Fishery Sciences,
Kolkata

3. | 25/06/2021 | Science Today: An Indian Prof Anindya Datta
Perspective Professor, Department of ChemistryIndian Institute of
Technology, Mumbai
4. | 10/07/2021 | Vision 2046 Lt. Gen. Zameer Uddin Shah

Former Vice Chancellor, Aligarh Muslim University,
Aligarh

5. | 14/07/2021 | Biodiversity conservation and

climate change

Prof (Dr) Parvish Pandya
Director, Science and Conservation Sanctuary Nature
Foundation

6. | 6/08/2021 Grape production and processing in

Tamil Nadu

Prof N Kumar
Vice-Chancellor, Tamil Nadu Agricultural University,
Coimbatore
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SL. | Date Topic Speaker
7. | 10/08/2021 | Journey with “A” Vidyarthi Mr Ashish Vidyarthi
Noted Actor and Co-FounderAshish Vidyarthi &
Associates - Avid Miner
8. | 21/08/2021 | Insight on agricultural livelihood of | Dr NA Deshmukh
tribal communities of NE India Scientist (Fruit Science), ICAR-National Research Centre
for Grapes, Pune
9. | 26/08/2021 | Grape: The source of nutrition Dr AK Sharma
Principal Scientist (Horticulture) ICAR-National Research
Centre for Grapes, Pune
10. | 9/09/2021 Farmers>Chefs>Consumers: The Dr Manjit Singh Gill
relationship of Infinity President, Indian Federation of Culinary Associations,
Chennai
11. | 1/10/2021 Digital innovation and Mr Navin Singhania
transformation journey of India and | Director, Digital and TechnologyPfizer Ltd
its corporates!
12. | 8/10/2021 Grape production and processing in | Dr Harminder Singh
Punjab Principal Fruit Scientist-cum-Head Department of Fruit
Science, Punjab Agricultural University, Ludhiana
13. | 13/10/2021 | Gender Empowerment For Rural Ms Saira Shah Halim
Women Social and Peace Activist
14. | 16/10/2021 | Milk based functional foods and Dr Ashish Kumar Singh
nutraceuticals for healthy life Principal ScientistlCAR-National Dairy Research Institute,
Karnal
15. | 15/11/2021 | Bridging Science with Public Dr Manish Kumar
Policy-Challenges and Managing Director and Chief Executive Officer, NSDC,
Opportunities New Delhi
16. | 18/11/2021 | A call within a call Sr. Christine Coutinho
Principal, Loreto College, Kolkata
17. | 24/11/2021 | Antimicrobial resistance Dr Ravindra Shinde
MD, Consultant Physician Lotus Multispecialty Hospital,
Pune
18. | 29/11/2021 | Ethics and academic integrity in Dr Uday Maitra
research Professor, Indian Institute of Science, Bangalore
19. | 14/12/2021 | Status of grape production and Dr Aroosa Khalil, Assistant Professor, Division of Fruit
processing in Jammu & Kashmir Science, SKAUST-Kashmir, Shalimar
20. | 31/12/2021 | Death: a dialectical understanding | Dr Fuad Halim

from an evolutionary perspective

Social Scientist and Political Activist
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Welcoming the New Year 2021
ICAR-NRCG, Pune celebrated the first of New Year

2021  with  great
enthusiasm. The
Director wished

everyone success and
fulfilment in their life
and work to take the
Institute forward
towards success. Staff
of  the Institute
expressed their views
for the year 2021. A
short video showing
the journey of Institute
in year 2020 was
shown followed by the

field visit by scientists.

National Science Day

The National Science Day celebration was chaired by
Dr. R.G. Somkuwar, Director (Acting). Dr Y.S.
Nerkar, Former Vice Chancellor, MPKYV, Rahuri was
the guest of eminence. The program was coordinated
by Dr. K. Banerjee. The staff of institute staffs actively
participated in the program physically, and also
through the virtual mode.

The program started with ICAR Song. In the
beginning Dr. R.G. Somkuwar welcomed the
delegates and briefed the theme of the National
Science Day, “Future of STI: Impacts on Education,
Skills, and Work". He mentioned about the
Government initiatives on popularizing science and
highlighted the guidelines of ICAR in this regard. He
further mentioned how ICAR-NRCG scientists are
regularly helping the grape growers in solving their
pre- and post-harvest problems through applications
of technological innovations.

Ms. Pushpa Deore, Research Associate, NRL gave a
presentation on ‘Raman Effect’ on that led to a Nobel
Prize in Physics in 1930. Dr Banerjee explained the
concept of ‘Raman Effect’, and highlighted its
applications in identification of food adulteration. Dr
Nerkar shared his views on the future of science,
technology and innovation. He emphasized the
contributions of the receipients of World Food Prize
and the research areas in which it is given. He
appreciated the services that ICAR-NRCG is
rendering to the grape growers through need-based
advisories. In the post-lunch session, through posters
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e and models, the students
~ . showcased production
A .- and processing of

W, erapes, the quality and
: safety aspects of fresh
and processed grapes,
and the role institute
plays in the strategic
implementation of the
residue monitoring plan
on grapes that has
enhanced the country’s
export and farmers’
income  significantly
over the past 17 years. All the innovative products
developed by the institute, including grape-pomace
based cookies, cake, and anthocyanin (nutraceutical)
capsule were displayed. A debate was also organized
on the relevance of consuming fresh fruits and
vegetables in daily diet, which was followed by a quiz
contest on general science, discoveries and
innovations. A demonstration was organized by the
students on the simple techniques by which food
adulteration can be identified at home. Dr Roshni
Samarth, proposed vote of thanks.

International Women’s Day

International Women’s Day was celebrated on 8th
March, 2021. Mrs. Yukti Verma, Mrs. Pallavi Kataria
and Mrs. Priyanka Kumari were the coordinators. A
virtual programme on ‘“Women Leadership in
Agriculture:  Enterpreneurship,  Equity and
Empowerment” was celebrated followed by different
fun activities, games and cake cutting. Mrs. Yukti
Verma explained in brief the history of International
Women'’s Day. She presented some insights on gender
roles, women empowerment and advised women to
scale new heights in all the aspects of life. Dr. R.G.
Somkuwar emphasized that women should be
conscious of their rights and try to assert them. Ms.
Shraddha Vishwas More, professional wine maker
and entrepreneur from Nashik was the Chief Guest
and, shared her story on the obstacles she faced and
strategies to become a successful entrepreneur.
Subsequently, a workshop on “How to Write an
Effective Resume” was also organized. Mrs. Sujata
Mukherjee Saha, a professional resume writer from
Pune delivered a lecture on effective resume writing.

World Water Day

World Water Day was celebrated at ICAR-NRCG,
Pune on 22nd March, 2021. A virtual program on
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“Creating awareness about the importance of water in
life and agriculture in particular” was organized by
Mrs. Yukti Verma. She welcomed the chief guest of
the function, Shri Prakash Bafna, a progressive grape
grower and all the staff. She conducted a workshop
on “Importance of water in our life”” and explained in
brief about the importance of water and history behind
commencement of celebration of World Water Day.

She also presented some thought-provoking
documentaries on water crisis in our country and
world and advised the ways to conserve water. She
also spoke about the improved water conservation
technologies of Israel. Dr. K. Banerjee emphasized on
the main reasons behind degrading water quality like
discharge of chemicals and pharmaceutical products
in water and ways to enhance the quality of water.
Shri Prakash Bafna shared his success story on water
management in grapevines, sub-surface irrigation
methods, water conservation techniques in
pomegranate and sugarcane and transfer of
technology to farmers. On the occasion, several
competitions like slogan writing, poster making and
quiz related to importance of water in our life were
conducted. The winner of each competition was
felicitated.

International Day of Yoga

The 7th International Day of Yoga (IDY)-2021 with
a theme “Yoga for Wellness” was organized virtually
on 21 June, 2021. For this campaign, the flyers were
circulated among the various WhatsApp groups and
Facebook page of ICAR-NRCG, Pune. Dr. R. G.
Somkuwar, Director, welcomed the Chief Guest Mr.
Manish Netaji Patil (Yoga Expert from Karad, District
Satara) and all the participants and spoke about the
importance of yoga in our life. Dr. S. K. Holkar,
introduced the Chief Guest Mr. Manish Netaji Patil
and delivered a lecture on “An introduction to yoga
and lifestyle” with an emphasis to make aware about
various yoga postures, Pranayam, Suryanamaskar,
and their importance for curing various diseases like,
diabetics, hypothyroidism, hyperthyroidism, blood
pressure, constipation, indigestion, and different types
of body pain etc.

Mr. Manish Netaji Patil, virtually demonstrated > 80
Yoga asanas like Pranayam, Bhastrika, Nadi Shodhan
Pranayam, physical warm up exercises, desktop yoga,
deep relaxation technique, the science behind the
powerful breathing technique, etc. A total of 700
participants attended the program virtually i.e., 40 by
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Zoom meeting and 669 by NRCG official Facebook
page.

Maharashtra Krishi Din

“Mabharashtra Krishi Din” was celebrated on 01 July,

2021 by planting trees in the campus. To
commemorate the day, Dr. R.G. Somkuwar, Director
gave a key message, that ‘Krishi” is the reason for
sustenance and everyone should relentlessly work to
take it to the pinnacle of excellence.

ICAR Foundation Day

On the occasion of ICAR Foundation Day on 16th
July 2021, a tree planting program was organized in
the campus. “Har Medh Par Ped” was the theme of
the tree planting campaign.

Independence Day

The 75th Independence Day was celebrated on 15th
August, 2021. The National Flag was hoisted by Dr.
R.G. Somkuwar, Director (Acting). All the employees
attended the Flag hoisting. This was followed by a
cultural program where the students performed on the
National Unity by wearing the costumes that
represented different states of the country.

Poshan Vatika Maha Abhiyan

The Centre organized Poshan Vatika Maha Abhiyan
and Tree Plantation individually as well as in
collaboration with KVK, Kharpuri, district Jalna,
Maharashtra on 17th September 2021. A total of 2200
plants comprising grapes, mango and coconut were
distributed to the farmers. Along with this, 200 plants
were planted by the girls who participated in the
programme. This programme was attended by 160
girls and 201 farmers apart from 4 VIPs.

World Food Day

World Food Day was jointly celebrated by ICAR-
NRCG and ICAR-DFR, Pune on 16th October, 2021.
Mrs. Yukti Verma welcomed the Chief Guest and all
other participants on the occassion. Dr. Ashish Kumar
Singh, Principal Scientist (Dairy Technology), ICAR-
NDRI, Karnal delivered online lecture on “Milk
Based Functional Food and Nutraceuticals for
Healthy Life”. He emphasized on the need for
fortification of dairy products, and spoke about the
potential in vivo functions of fermented dairy milk
products and millet based composite dairy food. The
session ended with an interaction with participants
and speaker. This was followed by interaction meeting
(Goshti) of staff of ICAR-NRCG and ICAR-DFR.
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The video documentaries on “Global Food Security”
and “Join us for a Zero Hunger” were played during
the programme which gave insights into global status
of hunger and efforts made by various organizations
like FAO in eradicating hunger across the globe. Dr.
K. V. Prasad Director, ICAR-DFR emphasized on role
of horticulture in nutritional security at national and
global level by developing high yielding varieties and
making India self-sufficient in food grain and
horticulture produce. Dr. R.G. Somkuwar, Director,
ICAR-NRCG, Pune stressed on the action to help for
contributing to food security, human health,
agriculture, sustainable development and economic
security. A quiz competition (based on World Food
Day) was also organized on the occasion. A total of
80 participants attended the program.

Vigilance Awareness Week

The staft of the Centre took a pledge for promoting
integrity, transparency and accountability in public
life on 26th October, 2021. Subsequently, a debate
was organised on 30th October, 2021 on the topic
“Can government machinery alone eradicate
corruption?” in which staff actively participated and
gave their views. The closing ceremony was
organised on 1st November, 2021 in which Dr. R. G.
Somkuwar, Director and Shri B. L. Kokkula, AO
expressed their views on the Vigilance Awareness.
Shri. Prashant Narsale, Shri Anil Sarde and Shri Nitin
Chaudhari from Police Department, Hadapsar were
the Chief Guests of the programme. They shared their
experiences and role of police officers in curbing
corruption.

National Unity Day

As an endeavour to build the bond of cohesion and
oneness, the Centre celebrated the birth anniversary
of Sardar Vallabhbhai Patel as National Unity Day on
Ist of November, 2021. A collaborative pledge on
Solidarity and Integrity was administered to all the
staff of the Centre. ‘Run for Unity’ event was also
organized to spread the spirit of unity and all the staff
enthusiastically participated in the same. The session
ended with a quiz and debate competition
emphasizing the importance of unity in our lives.

Press Conference of India International
Science Festival

A press conference was organized on the occasion of
India International Science Festival on 26th
November, 2021. Mr. Deepak Kale from Navbharat
Times and Mr. Dinesh Chandra from Hadapsar
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Express were invited as Chief Guest. In the beginning,
Dr. R.G. Somkuwar, Director (Acting) briefed about
the research achievements of ICAR-NRCG especially
on research work, lab-to-land program, extension
activities and release of varities. Dr. S.D. Ramteke
emphasized on Grape Net program, the first internet
based residue traceability software system for
monitoring of fresh grapes for export to the EU
countries. Dr. A.K. Sharma highlighted the
importance of novel technologies like nanotechno-
logy, drones, Artificial intelligence and block chain in
agriculture. On this occasion, Mr. Sushil Desai from
Bayer Crop Science Limited demonstrated the drone
technology and its application in grapes.

Special National Swachhta Campaign on
‘Waste to Wealth’

ICAR- NRCG, Pune organized a Special National
Swachhta Campaign on ‘waste to wealth’ at Nandapur
village in Jalna district and also in the Institute
campus on 12th October, 2021. Dr. R. G. Somkuwar,
Director (Acting) addressed the importance of
cleanliness in a day-to-day life and how we can make
society and country clean by simple steps. Off-
campus activities of campaign viz., waste to wealth
was organized in farmers’ field by Drs. N. A.
Deshmukh, P.H. Nikumbhe and S. K. Holkar.

The information and literature on compost,
vermicompost  production  technologies and
decomposition of crop residue material was
distributed to the farmers, students and villagers. A
demonstration on “Kitchen Waste Composting’” was
conducted based on the available material for compost
preparation. A quiz competition on “Swachh Bharat
Mission” was also organized at the Centre and the
winners were awarded. The programmes were
attended by 262 participants.

O ME H N 2 Aed T EEsdl A

Swachhta Campaign on "Waste to Wealth" in Nandapur village
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Swachhta Campaign on ‘Waste to Wealth’ in ICAR-NRCG, Pune campus
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TS0 § 3T o TR Yo SR TUErul 3cdTed o g
it 3 ST et W SR e S e i faia
AT ! aIgT |ehdl 7| 1. 912, Fae 7 foramt =t gufent
T uf= = 3R wEsd 1 gared TR @ feam,
St Telg aEme R off deER wTen & g i
TR shT AU | 3ok ANTEH o foIq TemTia Tk
T SR WRA H TUrE SR 37T o fofU HEAM
ARG T 39 AW BT T | wriseH | 85 Sl
3 o form|

Kisan Day

Centre organized “Kisan Day”on under Azadi ka
Amrit Mahotsav in Institute campus on 23th
December, 2021. Dr. R. G. Somkuwar, Director
(Acting), addressed the contribution of farmers with
respect to food security in India. He focussed on need
of the strategies both for researchers and grape
growers for grapevine cultivation under changing
climatic conditions. He has also emphasized the steps
to be followed towards cleanliness drive that can
improve our health and day to day life activities. Dr.
K. Banerjee in his talk emphasized on strategies and
way forward for residue-free and quality production
of grapes that can increase export potential of grapes.
This will help farmers for getting higher price to
produce. Dr. P. H. Nikumbhe introduced the guest
farmers to the audience and anchored the programme.
Two farmers viz., Shri Rajendra Waghmode and Shri
Nandkumar Ghadge were honoured for their
contribution in adoption of Centre’s Technologies and
shared their experiences on contribution of Institute
for quality grape production in India. The programme
was attended by 85 participants.

s

e afer # forae feaq wmn T

Kisan Diwas celebrated in the institute campus
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Meteorological Data

s 3R AT Year | & amamm® (°C) amafare sgan AT FA aut | ot faA

and Month Air temperature Relative humidity TSRO (fﬁﬁ) 6 gEET
(°C) (%) Total No. of
evaporation rainfall rainy days
(mm) (mm)
SHad January 2021 15.09 31.35 48.62 98.64 104.3 12.40 2
Bl February 2021 12.31 31.56 38.57 95.85 120.6 19.61 2
O March 2021 15.77 34.27 30.35 84.77 188.0 6.40 1
1A Apr 2021 19.56 34.39 31.07 83.43 206.8 15.50 2
g May 2021 22.71 33.09 51.90 89.42 158.8 118.50 8
S Jun 2021 22.54 29.37 75.03 97.20 61.2 106.40 10
ST Jul 2021 57.5 94.80 11
A Aug 2021 21.56 28.29 82.65 76.87 51.6 29.90 4
fade Sep 2021 21.52 28.99 67.61 65.36 56.3 82.20 6
RS Oct 2021 18.44 31.58 47.03 43.48 93.6 136.80 7
9K Nov 2021 12.09 24.69 34.47 78.97 89.2 13.60 1
fe"get Dec 2021 12.62 30.48 48.19 99.13 63.3 100.20 1
%l Total 1251.2 736.31

S HigH TIF, HThTgd-T3i3TH, Ju0
Source: Weather station, ICAR-NRC for Grapes, Pune
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Abbreviations

1. TSaTE- - Igar

2. THE- TRERE wafdn dseE
3. SR~ SRR T

4. THHI- HY I IHEE

5. wft-swifea fae wiewH

6. ANHHAII- @A WRAE TH-GTH TIIIH
RECISE

7. UTHUUUE- Y TR GG & H gawsial & ST

8. UdEl- HY IR JEEhd @ 3 Faf faews
Eltcau]

9. THAE- AR TRTRT $eTH
10. dfudt- afia sIfem wgfa

11. dfuegdi- T Haw feae afosmaf
12. Hue- wEifRifs e e

13. HiHE- Fefiee FaREe

14. HEurdizthid- fosmm ot fen gee & fou g=n
T g

15. Hu=usTs- YRAT JIrEH 991 & giEw

16. HigeTHdl- Hhela hieames e 3 Usieho
Hfufy

17. Hiscguaud- A HegH JRENed HEX Heae
18. SISS- 39 AR

19. STAL- feATRiga=I e TEe

20. SUHAR- qoufe aeH Fegmes

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Srafef- Ta1 | IR

ARSI - STINa & T S
Zugug- o guefF yomedt

Siewdl- foqm R ekl fawm

RYUH - TIEdT, THETAl iR e

it TRl @G
SunuE- 3UTE HdHeREe

T 7 T

THT - W 3R Y F1e
UHTETHUSTE - AR el Geeql Ua Hieh TR
THILHAR - R TEHH 3 Treh il
Sfe3- erfers e

Stsfiee - SFsRAvT g ST

SH-wuE/Taeg - g wiEuTh A

TIFZIHS /7T T
St - am=iiFa g Ated

ST3TTE - Wfheret I $2Th

TIUAH - THUAS - 3= e el ShiHeuTh -
gfadita feesex

TIAREIE - glfdcsho=r = Socude HTH
STETHY - TRAITRET hiew

AT~ T feeR It

HATSSTCHHT - T S geaa qfd




42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

WA -THATH - WFHIII-TT I HAFHIH
g

%agq—mam‘i— HIHITII-ARAE S Jaeq
TEIH

TEIH - YA AT STTEI T8
TS - FErH FIEuM afirfe

HATSTA -~ AHRIFT o fTU ST FTe
HATEA A - TEAH Tenfiehl yeiem afifa
AT - TTafeh AgfEd TE

Flaeh- Ff famm g

Tl -uAeE /raeE- fafee s -aE
T /AT A

TASNE - ANRem 3% 3ed
AR - WA i i

FAERIHI- AfGA WRAE dHa9®  AJHIH
RECISE

THSITOHS - H 7Te # TE
wHuAeH- i e are

THATY- HHIEH AT SFEIHITIH

Ry~ T et Y s

FGTEH - FERTY TS g18f STTSagR 89
THANTA- JAehan AT Hiw
THTE- G S

THUE- Aperel uffew ufte

THIIA- TP HY FATEIH T IThIGHT

TAUS U - THeqr 37T 730 JATRITTsTi & foe
T Jeame a1

TAUSATEUS - TEE FY Tam=m ffy
TFIE - TE FIY ST s =

67

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

il

HIGH3U-I3IH a1 ufedeT 2021 |

TS - T e HeleT O fH SuE s
B

TAHTef TS - S Tt B SIS SRIHEH
TR~ 3T efeat
TSRS - T e S

AT~ AR T

e et == fuaes
- wfaera T freEm

frelems- aichfeeafidt s
frEtats - siford T R
ot grd o s

Hung - nerfiren ferfoor, stefern s eTeher
didier- uré W faferm

ifiet Ug TwHaT- urey fafaerar seer et fham
AfereRr rfereRtor

g - qiiéshet ATE Tt

it garar adiegor
FATE - TFasta gHie o

FNTHY - FTFHIH Fagwr afufa
AN~ ifd S
et -~ Ry R e
AN~ TESIYfFerh e

HNTEE - Ave AW foee
SIS - FHT 1 ATTHRR

THUHARTH - Hiferr werpe el fagm
T - e |G
THEITET - ST3g{ed i 39 AT
TEEIIT- ST et % fore o faeem
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I1.
12.
13.
14.

15.

16.

17.
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T - Hesige #eX fedfism
TEET - RRTE fFasiens e
THIE- WIS HH THREH

TS - THITURH, SaeqeH 3R fofshst g
forerwan fasswo

Aueu- drenfieh aede gusid

101. duEdi- smfeard IwsHT
102,qg€|d TAH] -ThUAS] - W_Qqﬁm_gﬁaﬁ

(uerdiueret -uhuael) fedaet

103. FfleTedi- Wi i 75 foremi & T & g

AT T

104. SIS - aiet feomrEd FA=ed
105. SIYHI- Sead IS
106. SIS~ ST TN &AHaTl
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ABI- Agri-Business Incubation 18. DDG- Deputy Director General
ACE- Angiotensin Converting Enzyme 19. DNA- Deoxy Ribo-nucleic Acid
AF- aflatoxins 20. DFR- Directorate of Floricultural Research
AGRESCO- Agricultural Research Council 21. DOV - Drying on Vine
Agri-Consortia Research Platform 22. DRD - double the recommended dose
AICRP- All India Coordinated Research Project ~ 23. DSS - Decision Support System
AMAAS- Application of Microorganisms in  24. DST- Department of Science and Technology
Agriculture and Allied Sector o ) . .
25. DUS- Distinctness Uniformity and Stability
APEDA- Agricultural and Processed Food .
Products Export Development Authority 26. EC- Emulsifiable Concentrate
API- Application Programming Interface 27. EMS- Ethyl Methanesulfonate
BAP- Benzylaminopurine 28. Eu- European Union
BLUP- Best Linear Unbiased Prediction 29. FAO- Food and Agriculture Organization
CAA- Carboxylic Acid Amides 30. deSAI- Food Safety and Standard Authority of
ndia
CCC- Chlormequat Chloride .
31. FTIR-Fourier-Transform Infrared Spectroscopy
CENDECT- Communication Trust Centre for . ) )
Development and Education Trust 32. GA3- Gibberellic Acid
CHAI - Confederation of Horticulture 35 GBS - Genotyping By Sequencing
Associations of India 34. GC-MS/MS- Gas Chromatography-Mass
CIB&RC- Central Insecticides Board and Spectrometry/ Mass Spectrometry
Registration Committee 35. GLM- Generalized Linear Model 42
CWSN - Camera enabled wireless sensor 3¢  GUI- Graphical User Interface 56 82

network



37.

38.

39.
40.
41.
42.
43.

44,

45.
46.
47.

48.

49.
50.
51.

52.
53.
54.

55.
56.
57.
58.
59.

60.
61.
62.

HPLC-FLD- High-performance liquid
chromatography-fluorescence detector 80

HRDF- Horticulture Research Development
Farm

IAC- Immuno affinity column

IBA- Indole Butyric Acid

IBSC- Institutional Biosafety Committee
ICAR- Indian Council of Agricultural Research

ICAR-NRCG- ICAR-National Research Centre
for Grapes

ICAR-IIWM- ICAR-Indian Institute of Water
Management

ITHR- Indian Institute of Horticultural Research
IRC- Institute Research Committee

ISO- International
Standardization

Organization  for

ITMC - Institute Technology Management
Committee

ITS- Internal Transcribed Spacer
KVK- Krishi Vigyan Kendra

LC-MS/MS- Liquid Chromatography-Tandem
Mass Spectrometry

LOD- logarithm of the odds
LOQ- Limit Of Quantification

MANAGE- National Institute of Agricultural
Extension Management

MGMG - Mera Gaon Mera Gaurav

MLM- Mixed linear mode

MOA- Memorandum of Association
MPKV- Mahatma Phule Krishi Vidyapeeth

MRDBS-  Maharashtra
Bagayatdaar Sangh

Rajya  Draksh

MRL- Maximum Residue Limit
MS- Murashige and Skoog
NAA- Naphthalene Acetic Acid

63.

64.

65.
66.

67.

68.

69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
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NAARM- National Academy of Agricultural
Research Management

NABL- National Accreditation Board for Testing
and Calibration Laboratories

NAIF - National Agriculture Innovation Fund

NBAIM- National Bureau of Agriculturally
Important Microorganisms

NBSSLUP- National Bureau of Soil Survey and
Land Use Planning

NCBI- National Center for Biotechnology
Information

NEH- North Eastern Hills

NRL- National Referral Laboratory
OTA- Ochratoxin A

PCR- Polymerase Chain Reaction
PDC- Per cent Disease Control
PDI - polydispersity index

PDI- Per cent Disease Index

PHI- Pre-Harvest Interval

PME- Priority Setting, and

Evaluation

Monitoring

PPM- Part Per Million

PPV&FRA Protection of Plant Variety &
Farmer’s Rights

PSA - Particle Size Analysis

PT- Proficiency Test

QRT- Quinquennial Review Team
QTL- Qualitative Trait Loci

RAC- Research Advisory Committee
RD- Recommended dose

RMP- Residue Monitoring Plan
RNA- Ribonucleic acid

RSD- Relative Standard Deviation

RTI- Right to Information
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90.
91.
92.
93.

94.
95.
96.
97.
98.
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SARS - Severe acute respiratory syndrome
SC- Soluble Concentrate
SCSP-Scheduled Caste Sub Plan

SDPA- standard deviation for proficiency
assessment

SEM- Scanning Electron Microscopy
SERB- Science and Engineering Board
SMD- Subject Matter Division
SNP-Single-Nucleotide Polymorphism

SPE- solid phase extraction

99.

100.
101.
102.

103.

104.
105.
106.

TASSLE- Trait Analysis by Association,
Evolution and Linkage

TLA- Technology License Agreement
TSP- Tribal Sub-Plan

UHPLC-FLD - Ultra-HPLC-fluorescence
(UHPLC-FLD) detector

UPOV- International Union for the Protection of
New Varieties of Plants

WDG - Water Dispersible Granules
WP- Wettable powder
WUE- Water Use Efficiency
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Tk U1 TEAT 3, HSKI B STHER, AT U, IO - 412 307, HERTY, WA
?{\{W : 020-26956000 e iﬁ? : director.nrcg@icar.gov.in

ICAR-National Research Centre for Grapes

P B. No. 3, Manjri Farm P O., Solapur Road, Pune - 412 307, Maharashtra, India
Tel. : 020-26956000 » Email : director.nrcg@icar.gov.in

éaméz Website : https://nrcgrapes.icar.gov.in/
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