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YUATdAT
Preface

IR (fadia fafisa va. ) v yga Fafasm waa i
T F § gig § off et wwiiert fE R aw o
2022 % fafd # 10.48 vfowa 1 9fg & T2 T 2|
HEWTY 3T Fleeh, <91 & Tg@ SR Icq1esh T 8| a9
2022 % AR IS Il TS T e IS 3T I
TArTSHS &

g 0 feura Td afha SHegea Toe | 481 wfafsat 2|
weRt A& aTel SfatsAt 1 3uan fafie iR gaw
FRshA H FRAIT ST W1 8| ST YR FRHAl o §9Y §
[T, T TN TS A0 o YR W aa 77 fepwrfas
3eYAl & foTT ST Tkl Y e il TEeft| Fiw Heaw
T Tt faem o e & Yo7 = Tieehid i Jehiehd
fora | STt TrEmft w awg fafie ysEE R
SE fob AR 9ftr o e =8, T, g@r R dEvrd
Tesfierdt o fofe Swim & o S @1 21 e
SRS SR ATHEA W™ & SSUHR1 Rl o R
faswr 3 wfor s, wfvr <ieE, afr asH, T8 a9,
T ST AT 3R S3 AT S fafirm @avn & fag
ATafirR & A ugEH FH F ghea MW §E R
TR IS A G TR il % fohem o T
#H1 s1afy A w0 FH § gEar e

Al o & H HisH] FeRuTiieT, AR AigeRt SR AsH
FH o o SRS sl SgaX 9@ T gl 11039
W et fshaae Heetd 4 Frh ifersk 3us €St Y| o
TR SR forepm o W eTeiia 3uddae s 9
FHad 216.1 Tt =g St &1 3uE ek ISt U

ITH T

T JeeH TTS=[e g e o gt femmn o oty &
AT § TIGR FHH 915 151 SR Al foremi ¥ a1erm fog
T BT USIhTsed ot Tt & foiu eTcafersh s1gga ug
| UfFed e ARV Rl TR AR fIsr §
THTE Tsie & &9 § I o fofu dam femam mam| T
YA % TIU SR qioe o7eh e IS AT
TR T M) T wE o oE | fRiaed S9a SR %

Grape (Vitis vinifera L), the key exportable crop is
responsible for accentuating the national exchequer,
as is evident from the 10.48 per cent growth of the
exports in 2022. Maharashtra and Karnataka are the
major grape growing states in the country. During the
year 2022, no major bottlenecks were encountered
and production was satisfactory.

The National Active Germplasm Site for Grapes at the
institute maintains 481 accessions. The accessions
with trait of interest are being utilized for objective
specific grape improvement programmes. Twelve
hybrids were identified for table and raisins purposes
based on berries, bunches and sensory parameters.
Protocols was standardized for development of
embryo rescue progeny from Flame Seedless.
Genetic stock was developed for object specific
breeding programme such as for bold berries and
loose bunch, colour, drought and salinity tolerance.
The QTL analysis of 55F1 hybrids of Carolina
Blackrose and Thompson Seedless enabled to identify
genetic regions for various traits such as berry length,
berry width, berry weight, bunch weight, first
ramification length and peduncle length. This will aid
in molecular breeding programme for shortening the
period for development new grape variety.

In the rootstock trial Dogridge was found superior for
Manjari Kishmish, Manjari Medika and Manjari
Naveen. However Crimson Seedless recorded
significantly higher yield on 1103P. Subsurface
irrigation based on pan evaporation and crop growth
gave a good yield utilizing only 216.1 mm of
irrigation water.

Use of biointensive disease management modules
showed continuous reduction in the number of sprays
with effective control of the pest. Fungal endophytes
isolated from grape varieties were also found highly
compatible to sulphur. Activated carbon nanoparticles
were prepared for their use as clean up agent in
pesticide residue analysis. For disease management a
grape pomace extract functionalized chitosan
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AR O A |, THITREA AfireRdr h i &
YR W, I 2021-22 H Haet 402 JHTE ATqR 1T
g, St Fa fasdu fR T T 1 shad 3.40 e
o

T8 hg Hell T WIHIATI - AHTHIY o ded o T AT
T % fTU Uk Tua g o &9 ° off W T R
o1e oo 9 fored e aeit afesr, et wam it
HieKT feharfreT st evTHeTIy o wieam O fafie Sevani &
foe o T W S TR T e STeTaT wAie,
HET Y21, HERTY, afifeiTg iR deiTT &= 3 fore wiam
ST TS T TR e Foeh ehe 37 Tl
STt ST AT foRen | SRR | ERua e & fog
T eel ohg B o ATd, 39 Hdiet 3R THSTR JTfereror,
7% fooeft & @y o &t foredt & Usfieo 6 gfaen
e T ]| 39 3G o G i IHIgaR ST i foremi
(wistt v, frg Meed iR sote for oY) =t Usfisha
fopam T

HRRTY § fohami ol 150 a7 waTeed e foaia fordt
| g I Telerd wiafafr % qga e GadeR/
SITTeehdl shTishA ARG foRT T 3T =R 3R werd
319 fommdl 1 gHeda A % foTT 9 wHelT W gEdnen
fopu TTu) s # anforfren SR Y Tt 3 st wfdfwen
@ 2| woEfiuadt wrEiET % qgd, STEHETR T SerHT
Sttt & wi= wat & ot w5 3eEn, e,
TR o sfiet 3T sefier & et S quor gl S8 $ge
fau v 3t T, Suadt wEiEE % qgd, TRREETE e
o TR Bt WK, SelieR 3R BT g9 ¥ Feford
et S 37qe fou Tu) wAsue SEEA % dgd, S %
T fawmT 6t wafid dred it smgfd f T

2. 31.%. 7 SumeIieh Smrart fagm™, weheTy, <.
. e R s, AiF. wie, e, anEr fomm,
TTHTTT 1 ARTEH 3R FRAE Tee o8 39 Hid o Teer
1 T i | FeH o1 Gohd &) B HERIY UST g
TR T 37T 3 Eqameant =1 39 q0d W TmeA
ST AR AT % |1 T8 geaTitar o for off e
3d gl

To/Place : I01/Pune
fearR/Date : 30 S[d/June 2023

w.

nanoparticles were prepared. In the Residue
Monitoring Program for table grapes for export to EU
countries, the effective internal alerts for the season
2021-22 were only 402 which accounted for only 3.40
per cent of the total analysed samples.

The centre is also working as a coordinating centre
for grape experiments under ICAR-AICRP on Fruits.
Till date three varieties viz. Manjari Medika, Manjari
Shyama and Manjari Kishmish were release at
national level for various purpose through AICRP
mode. Also weather based online disease and pest risk
assessment and advisory system was validated for
Karnataka, Madhya Pradesh, Maharashtra, Tamil
Nadu and Telangana regions. Being a nodal centre for
DUS testing in grapes, it has facilitated the
registration of grape varieties with PPV&FR
Authority, New Delhi. During the period three
candidate grape varieties (Manjari Shyama, Siddh
Golden and Black Kwin Berry) were registered.

Total 150 soil health cards were distributed to the
farmers in Maharashtra. Five sensitization/awareness
program under ABI activity of the centre were
conducted and four MOAs were signed to support
business and start up ideas. Commercial grape
cultivation in Bankura has given good response.
Under SCSP programme, beneficiaries from five
villages from Ahmednagar and Jalna districts were
given inputs like fertilizers, pesticides, soybean seeds
and planting material of orchard plants. Similarly,
under TSP programme, inputs like sprayers, blowers
and manual hand operated seeders were given to
beneficiaries of Narayangaon district. Under NEH
programme, grafted plants were supplied to the State
Department of Mizoram.

The guidance and constant management from Dr.
Himanshu Pathak, Secretary, DARE and DG, ICAR,
Dr A.K. Singh, DDG, Horticulture Sciences, ICAR,
Dr V. Pandey and Dr B.K. Pandey, ADG:s,
Horticultural Sciences, ICAR could enable us to
achieve this milestone. We also thank Maharashtra
Rajya Draksha Bagaitdar Sangh and other
stakeholders for their timely support and close
interaction with our scientists.

i T .
1%
HIf3Teh o<ii/Kaushik Banerjee
favTeR/Director



PRIGRT ARTLT

Executive Summary

WS-l S STgeeT S, T o e o
I ICUTEA TR TR § Hefod Ygi o 1M o folg
e 3g@ AgEaE & e Sl 1997 § & T
oft| oAy TEE YEuA R W9 Wi,
IcqTed WEfiehl, ey e YEed I g Wi
TeNfieht 3t G Taeid & oaTdeh &1 o ded STTHuH
f3harT 1T T81 R | HEAWT STLHM Hrshdl o e, e
el fermmifya afEnsTg oft ywifa @ 81 g oTae SRy
T Hefod wwmst Jamd iR Gfegrens ey ot s 21

2022 o ST i TS MY ITAHIT T g A fe=n
TF&T%:

IR T TREUT, FA%uur SR U=

A H HIHTII TR, q0 § TR Fihd S5
TA-TR | 481 wfafsdi 1 wwamE frn s @ R
T Y ol | AT 319 IS 1 To 3R AT Aeqoni
o ot Streher foram M| T e o foTu S=ran e
S EARE

IR T ATIATITHR GUR

TN H foenfed Th1 Hehli o1 T[e8 TS & foTC, HATehe
foram TR W=I06.21, TES9.21, TE54.23 IR TH 25.24
TRU § o8 TS A8 9 T A, Tes IR fahw
Todl HIUGEl & ATYR T; oo 3299 o [T 313 Tl
(T=184.24, TE58.24, TH68.24, TG100.24, TH65.24,
TE76.24) 3R frafaer 3299 & T =) | (T=09.21,
Tw58.24, TA01.23 3R TH68.24) il TgaH i TS|

3Gk AT, TS hiishH | ST 3TN o foTu, Tareferh
®1 T O 1407, A T8 R Uil gear S Fw wue
[N & foTu UH1 U= |

T Higod ¥ gam fasm & fore yor s=me ugfa ik
TS TG 3 T&d T o [T WICehicl HIHehishd fohal
TR dTfeh SATaETRes ®9 @ Tffeh e o o 3em
TR TR ST ok | st wftT 3R it st 7 18 Toe

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. The research is
being carried out under broad areas of genetic
resource management and biotechnology, production,
plant health management, postharvest technology and
value addition. Besides institutional research
programs, externally funded projects are also in
progress. The Centre also undertakes consultancy
services and contractual researches as per mandate.

The research achievements made during 2022 are
summarized below:

Conservation, characterization and

utilization of grape

Presently 481 accessions are maintained in the
National Active Germplasm Site-Grapes at ICAR-
NRCG, Pune. Among these, 319 accessions in fruiting
stage were evaluated for bunch and berry parameters.
Highest variation was recorded for bunch weight.

Genetic improvement of grape

F1 hybrids developed at the institute were evaluated
for bunch rotting. No bunch rotting was observed in
hybrids H06.21, H59.21, H54.23 and H25.24. Based
on berry, bunch and various sensory parameters; eight
Fls for table purpose (H84.24, H58.24, H68.24,
H100.24, H65.24, H76.24) and four Fls for raisin
purpose (H09.21, H58.24, HO1.23 and H68.24) were
identified.

Also, F1s were identified for various traits of interest
such as naturally bold berries, loose bunches and
berry firmness for further being used in breeding
programme.

Protocols were standardized for development of
embryo rescue progeny from Flame Seedless and their
hardening for transplanting in the field for evaluating
commercially economic traits. Further, 78 Fls were
developed from Red Globe x Thompson Seedless (52)
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x ITHE Hged (52) 3R I 79 x T digad (26)
HE ° FA 78 ThH1 faskfaa fru Mo ok 3= & °
wETUa foRam | A foRemi o STl gum o fog
BT AAT-A HiF Y fowfEd 177 1 A 61 G
TRTA (€ TAe Sl % |1 & § wiua foRa | qe
3T TEUTAT AT ATAMRF IR RT3,
SRS &1 71 9o o €9 F ITAM Fd gC 131 T
TR TRt TSR TTIT| BT SPTRS & TR Rt shadt
31 Al 3R T Hewe oA g TIiua i TS off|

ol At IHIGAR foreri 1 TH-|15e S TdEor foRa
7| IErERTOT Rl TEqd SRITE T €21 % SAUR W,
e TEH foRen (ATeRt vamn) ofik 9 foham feremt (frg
TMeed 3R &% ohiad i) i didie 3R THaARy, =8
faeett < @ sfisha foram T

AT AR x ATHEA HISAT o 55 TH1 o FATA
fasomur gro @ |fY oferg, |for <ier, Aftr o, oo
ISH, Tge! I ST TeITS 3T 3 g S farfra on
o foTu FRIITS &1l TG T T T ST g
gfafsat & wEuEdt 3 St 22 % SR 9 i
I5H, TS WIS, gl IRl ders, A ger ik
SIRETSTT hl T o oI AT -1equr Teien i gg= shi
TS| TEld AU IR IR TIF % YR W ATl
THUAYT ST = R | wftr s, Afer des ST utr
o o e uefier fafsme e s e 3iit 3Heht T
T W R

ST 2feh Yoo % foTT erehict el feRam T
THUHSATE HifedT W ok fohU TC waeeied | 4.5 THuH
sfiudt 3T 5 AU 2,4 € & I H ISWE ol
heft T fopu T o At o S T siEfe gu
100 YOI H AT & ST ST 1 ST 1:4 TI
73|

IR W TUTENT, IcdTgehdl qt feerar s
& foTu Scutes qerdten! o1 T iR sieE
HAGd STohe & H, SIS T hiATdd fohT T Aisit
ferwrfirr, wreiet afgerr, A T 3R oimga diea™
IR AT T TeEA T ; 3us R i Turea aevn
% YR W I Hogdi &l gadl § dga g
T BT, fRmee Hiedw §, 1103% W IS TS
et § T AR IS, e oe S ol 8 oot TR
|

.

and Red Globe x Flame Seedless (26) crosses and
established in the field for the objectives of bold
berries and loose bunches. For the genetic
improvement of coloured varieties, 177 Fls
developed from six different crosses were established
in the field along with the 61 open pollinated Red
Globe vines. In the genetic improvement for drought
and salinity tolerance programme, 131 bunches were
crossed using Dogridge as the maternal parent.
However, only two crossed and one selfed vines from
Dogridge were established.

Total nine candidate varieties were on-site DUS
tested. Based on the DUS test data submitted to the
PPV&FR Authority, one institute variety (Manjari
Shyama) and two farmer’s varieties (Siddh Golden
and Black Kwin Berry) were registered with
PPV&FRA, New Delhi.

The QTL analysis of 55 F1s of Carolina Blackrose x
Thompson Seedless enabled to identify QTL regions
for berry length, berry width, berry weight, bunch
weight, first ramification length and peduncle length.
Marker-trait associations were identified for berry
length, berry weight, berry width, bunch length,
bunch volume, bunch weight, bunch width, first
ramification length, number of berries and
ramifications based on SNP and phenotypic data of
128 germplasm accessions. Forty SNPs were selected
based on the associated traits and chromosome
location. Allele specific markers were designed for
berry diameter, length and weight and their validation
is currently under progress.

The protocol for somatic embryogenesis in grapes
was standardized. Calli were obtained in ovary
cultures cultured on MSI media containing 4.5 mM
BAP and 5 mM 2,4-D; and somatic embryogenesis
was observed. Among the 100 embryos germinated,
the ratio of normal to abnormal seedlings was 1:4.

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

In the rootstock evaluation trial, the performance of
Manjari Kishmish, Manjari Medika, Manjari Naveen
and Thompson Seedless grapevines grafted on
Dogridge was found superior compared to other
rootstocks based upon growth, yield and berry quality
parameters. However, in case of Crimson Seedless,
significantly higher yield, bunch weight and leaf area
was recorded in vines raised on 1103P.



& it feufq & dga Yok 9k W9 ¥ qar el ® 6
SIS Yeigd T TR ¢ AT Hieerd 3R SR s
T ST 1300-1400 37 900-1000 pmol m2s-! W
TR T off 3R ST sraEen # W yfagfd 20 ®
30 umol m-2s! & = off|

SRS T Famd frren o adl il gig s uEm
UIYeh a3 U il ATl Sl AR i 2]
& il TS|

Y qRESHERET ¥ 9q1 Ioar ® fo qeen arsdisht it
FHA Jlg T o LR W ITFAE FE=ms IR & shad
216.1 it fr=ms a1 3w e 83.0 TR ST/
firft fo=mE a1 o I=AW A ITAM TEAT " 17.95
T /TFEA IR T I g3A1| witg iR b & A
BT o AR AT F ToT 3 Ui § g IR
TSR <1 TTT qTaTiiek Aot i qerT | SR e T
TR # Tehieha TRervT SrenfifeRat @t faemma
IR

65 o R Wil H S9-Ted I YEeT Aiegd %
FHRT-9 o TROTHEEEY T 3 G | 7-8 Jfderd ged
TS| AT TR Werati <t qor | foRem o ST sftel
H TSI o TG gRI W IS /TERfe STassi
% TY-|1 W 3R He ¥ TgeArsti 7 ot ved g T

T ek TR TN & JTTET 3T o IcdTeA o foTe Sta-
Ted T YeeH T ok R o [T AR I I3
TPt < TR 3TR &0 0 WX i o M| 3R
#I ot & Tafirs afor fosm =on @@ g1 46 S,
36 deh 3N <fiA e TuTeHsh €9 I g 1 aar =@
3 forgr swrafefaferdt wmfafea @ uar =ren o6 zrsspient
THIGTIS USifaaeeifer, shaifaay fhumsa, fwered
TR, FAFHIRGS 3T TRATFA o 3 Tt
o HICIYH o STt oT| 3R o TSt fieres] &1 fFafaa
HA H USihd FHashTel & A1 drEeheld Tsiel h
TR % ToTT & Yeaieh & vl =il § & greehrent
TERATESH o TSlfaaegifed, shatfaay femsd, e
TSR 3TN FAFEIEIGIE + TRl e 3T Teht
% T dhfcqs &9 § TRl fieiey % faars wwrEh
T TR

dfgeg  feRfAwiffa v fgag galfag =
USTifRrEgifer, sharifeam fiemge, Howt 3 RIS
& G GG 9T T S TEIE A AT 3Teh! e

HIHIII- RIS a1 Ffde 2022

0d
Dl

The light curve measure under field condition showed

that the Thompson Seedless and Bangalore Blue

grafted on Dogridge rootstock had light saturation

approximately at 1300-1400 and 900-1000 pmol

m-2s-! and light compensation between 20 to 30 umol
2571 at the flowering stage.

A new project, initiated to standardize growth stage-
wise nutrient and water requirement of Crimson
Seedless vines raised on Dogridge rootstock.

It showed that subsurface irrigation treatment based
upon pan evaporation and crop growth stage produced
17.95 t/ha of grapes utilizing only 216.1 mm of
irrigation water with highest water use efficiency of
83.0 kg grapes/mm of irrigation water applied. The
study on applications of nano formulations of iron and
zinc revealed higher iron and zinc levels in berries and
leaves compared to their conventional forms.

Development and refinement of integrated
protection technologies in grape

The implementation of bio-intensive disease
management module in institute vineyards resulted in
7-8 per cent reduction in the number of pesticide
sprays. Further demonstration of the module in the
farmers’ plots exhibited lower disease and pest
incidences along with lower pesticide/chemical
residues in comparison to normal farmers’ practices.

Work was conducted on isolation and characterization
of grape associated microbes to evaluate them for
implementation of bio-intensive disease management
schedule for production of disease-free and MRL-
compliant grapes. Total 46 bacteria, 36 fungi and 3
morphologically distinct yeasts were identified from
different berry development stages of grapevine. In
vitro compatibility analysis showed that 7richoderma
afroharzianum was compatible to azoxystrobin,
kresoxim methyl, meptyl dinocap, fluxapyroxad and
pyraclostrobin and formulations of Sulphur. The field
evaluation for compatibility of biocontrol agents with
registered fungicides in controlling the powdery
mildew of grapes revealed that the Trichoderma
asperelloides alternated with azoxystrobin, kresoxim
methyl, meptyl dinocap, fluxapyroxad +
pyraclostrobin and sulphur was effective against
powdery mildew.

Bacillus licheniformis and Bacillus subtilis were
found compatible with azoxystrobin, kresoxim
methyl, sulphur and hexaconazole. Two promoter
formulations viz. Arka Miracle and Arka Actino plus

S
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3R o7t wfaedt wd 4 uked) fheres s & forg
ARl Tiel 31T afarsr & @y qediell § an]
T SR YETH TR 3TeRt Tfaedl g Ted et g
SR K gH ToreAt 1 afc@i o SHITaA Fash USIhIsed
gk ToRT 0| 94 GEfirere STt =R foRemi ©, Safeh
T STRTES SR WRAIGTE Foiag 9+t 8 foret o Hisg
oft| Gk ATET, 73 BT USIHIZH hl HIUTeh =0 3T
Feae difedt & fafim vt & srem fomen men sk
JATUTfreh STTER WX FfoTa foha 71| TTaaT 9@ o ol =il
foF =R 3TgHEITe® MCB1, MCB4, MCB6 3R MCB10 3
ShElfTeH fieTsd 44.3 SC 3R HoH 80 Socg I & &1
At Wad GETs| 1 SEHieied 1gid MCB2 3R
MCBS He®t 80 Tscg I o T ATk Td A

S ficTes] YeeH 7q grEhiedl USiaai Sl @R
STFHEAAT AT W YT FAT 2 Toh ZTgepleat, Bashio 75
oo ft, BIEEEd Al 80 Socg Ht 3TR T TEGAES
53.8DF o &1 AT T 97| Tt aig T fohw T
FFIT TSIBTEeH Fl HIW ATRAFANEE 50% Toog,
0 (2.4 /), WS% + I ATFHFANES
45% sseq Wt (0.75 /), Tewt (2 w1/, HEH
500 G/L (0.25 fu/<f) 3ﬁI FHIR e 47.15% +
BeRISIT 30% (5 TT/ft) % | waraqel g T

SR o et o foTe Teford ARt o7 Seeshr gomedt
o forehrar 3 ot mefia @ =g, st fireresy ofv foern
et TH1a Bl i Heer foham | 1 S “Gerieedr
THsie? & SAfcreh sk o1 LTI T Taied & foru fopa
TT| ISR Tt TEsie TehuvT o RN S Aral
<o 1 foreaicd Sfiem et @ | A1 3R HiargR
& H g SR il 1 Teeur s o 3uS H T
SR HehHUT o I ek st 1 A 4 Jhg 1 o =l
IS JASHTSA hil AR Fe T SchFH TR
s 5 fiermse gemia, g, Him o o, W % qd
(100%) 3 Hfim & da (5%) & foru forersier gTa =
Gohd feam| |9 sgaer W T U SteE |, G &
o Rreer wuss g 6 sufefa 1 deha feam o
AT SR sl ok TR wev & fow, whigd e
yeeg & foe fafis sterm fore o) W‘éﬂﬁﬁ#’g
e [T I = H TR TgAH al ey
IR H 21 wfowrd SRR i H qr T SR G AfRad
o feefres dspmur & fore off Rreer arn o) g sfieat
% Y % U Achadmid TRISTd 3R 3T h
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performed better when applied in alteration with
biocontrol agents and vermiwash for powdery mildew
control. Arka Actino Plus was found most effective.

Fifty one fungal endophytes were isolated from leaves
of ten grape varieties. ITS sequence information
revealed that the Aspergillus species was dominant in
four varieties whereas N. oryzae and Aspergillus
flavus were present in all the ten varieties. Also, 73
fungal endophytes were isolated form different parts
of Manik Chaman and Cabernet Sauvignon. These
were characterized on molecular basis. Compatibility
assay revealed that the four isolates, viz. MCBI,
MCB4, MCB6 and MCB10 were highly compatible
with kresoxim methyl 44.3 SC and sulphur 80 WP.
Two isolates viz., MCB2 and MCBS5 isolates were
highly compatible with Sulphur 80 WP.

The compatibility study of 7Trichoderma species with
the chemicals for downy mildew management
revealed that Trichoderma was highly compatible
with Mancozeb 75 WP, Fosetyl Al 80 WP and copper
hydroxide 53.8 DF. Similarly, bacterial endophytes
isolated were found compatible with copper
oxychloride 50% WP (2.4 g/L), Kasugamycin 5% +
Copper Oxychloride 45%WP (0.75 g/L), Sulphur (2
g/L), Metrafenone 500 G/L (0.25 ml/L) and Copper
Sulphate 47.15% + Mancozeb 30% (5 g/L).

For the development of automated monitoring and
advisory system for viticulture, downy mildew and
flea beetle stress images were captured for machine
learning. The biological cycle of stem borer
‘Celosterna scabrator’ was studied for its
management. Extended life span of borer larvae stage
was observed due to koinobiont dipteran parasitoid
infection. The surveyed infested vineyards in Nashik
and Solapur region revealed the increase in yield
losses and amount of water berries formation due to
the infestation. The olfactometer bioassays response
of insect toward eight stimuli indicated the repellent
effect for methyl eugenol, asafoetida, neem leaves,
neem oil (100%) and neem oil (5%). The study on
mating behaviour indicated the presence of contact
hormone responsible for mating. Further for the
integrated pest management for sustainable vineyard
protection different studies were conducted. New
potential grape pest, berry skin damaging caterpillar
was found in Nashik infesting 21 per cent of vineyard
and also found to be responsible for the secondary
infection of fruit flies. Olfactometer bioassays as well
as diurnal and nocturnal variations of flea beetle is
under progress for the management of flea beetle.
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Highest flea beetle infestation on buds/canopy were
observed at 6-7 and 8-9 pm. The ecotoxicology of
seven prevalent insecticides against prominent
coccinellid predator, Stethorus rani of red spider mites
was worked out and all of them were found toxic to
the predator.

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

Seven coloured varieties were evaluated to identify
suitable black variety for raisin making.

The maximum raisin recovery of 26.20 per cent was
recorded in Nanasaheb Purple Seedless, while faster
drying was observed in Manjari Shyama and Sarita
Seedless.

Activated carbon nanoparticles were prepared for
using it as a clean-up agent in pesticide residue
analysis. The best clean-up efficiency with highest
recoveries (and minimal matrix effects) of pesticides
were recorded when 7 mg of the activated carbon
nanoparticle was used per mL of extract. A nano
carbon formulation was also studied for dye removal
and for the decontamination of multiple pesticide
residues from water.

A procedure was optimized for the preparation of
grape pomace extract functionalized chitosan
nanoparticles (GPE-CH NPs) from Manjari Medika
for disease management. Cross-linking approach was
used to prepare polyphenolic functionalized
nanoparticles based on chitosan. Average diameter of
the synthesized GPE-CH NPs was 478.2 nm. In-
vitro evaluation of nanoparticles was conducted
against the Plasmopara viticola infection in
Thompson Seedless leaf discs. Nano formulation at
concentration of 400 ppm resulted in the best control
of the disease.

Food safety in grapes and its processed
products

The field dissipation study for Fluopicolide +
Cymoxanil, Thiophanate methyl, Azoxystrobin +
Boscalid,  Oxathiopiprolin,  Fluxastrobin  +
Chlorothalonil, Cymoxanil, Fluopyradifurone and
Betacyfluthrin + Imidacloprid was conducted to
recommend the pre-harvest intervals (PHI) of the test
pesticides in grapes. The PHI from the dissipation
behaviour of iprovalicarb and copper oxychloride

residues in grapes was 17 days.
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Pesticides residue analysis was performed using a
multi-residue method for the rapid determination of
targeted pesticides in grapes, pomace and wine using
LC-MS/MS. The residue transfer rate assessed at
different stages of wine preparation. 73.2-87.2 per
cent of the initial residues were dissipated in the final
wine. The transfer rates calculated for ten insecticides
in wine and pomace were 12.9-26.8 per cent and 17.8-
51.5 per cent, respectively. The processing factor of
the pesticides in the wine ranged between 0.16-
0.44.

A multiresidue method was develop and validated for
simultaneous extraction and analysis of multi-class
pesticides and plant growth regulators in grape and
curry leaf by LC-MS/MS using a unified sample
preparation protocol.

Commercial Grape Cultivation in

Bankura, West Bengal

In addition to the existing Thompson Seedless,
Manjari Medika, Manjari Naveen, Fantasy Seedless
and Manjari Shyama varieties of grapes, sixty plants
of Crimson Seedless were introduced in Bankura
District, West Bengal. The magnesium deficiency of
vines was managed by foliar application of
magnesium sulphate. Die-back disease and leaf eating
caterpillar were the major menace. The vine yields
recorded in Manjari Medika and Manjari Naveen was
10.2 kg and 7.9 kg, respectively.

NEH and TSP program

In the TSP programme, battery operated sprayers,
blowers and manual hand operated seeder were
distributed to 35 farmers from Schedule Tribes
category in Warulwadi village, Narayangaon. Also,
750 grafted plants each of Manjari Medika and
Manjari Naveen were prepared for supply to Mizoram
State Department at Champhai.

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) was benefitted from
the scheme. Fertilizers, soybean seed, pesticides and
planting material (mango, guava, custard apple,
sapota & lemon) were distributed to the beneficiaries.
Three training programmes were organized on 21st
June, 16th July and 22nd September 2022 for 52, 56
and 59 beneficiaries, respectively.
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Production of quality planting material

A total of 33608 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.

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 (11), field days/ awareness programmes
for farmers (8), field visits (23), participating in
grape growers' seminars (26), web advisory (42),
television programmes (4), one-to-one interactions
(approx. 10000-12000) and also displaying
information on the Institute's website under farmers'
corner.

A total of 150 soil health cards were distributed to
the farmers in Maharashtra. All soils were alkaline in
reaction, low in available nitrogen, low to medium
in available P, medium to excess in available K
content and medium to high in available Zn, Mn, Fe
and B.

Technology Commercialization

During the period, two Technology License
Agreement for Grape DSS API was signed with two
firms namely Agriotics Technologies (OPC) Pvt Ltd,
and M/s Amicus Agro Tech. To propagate agricultural
business culture and support unique ideas for startups,
a total of five sensitization/ awareness programmes
were arranged. Proposals were evaluated in the
advisory committee meetings and four projects were
recommended for extending support from Agri
Business Incubation Centre. Four Memorandum Of
Agreements were signed to support business and
startup ideas.

Human resource development

Two scientists were deputed (i) to contribute as a lead
instructor in a capacity building program related to
pesticide residue and mycotoxin testing during July
23 — Aug 4, 2022 in Dubai (ii) to participate in 21st
IUFoST World Food Congress during Oct 31 —Nov3,
2022 in Singapore, iii) to participate in agricultural
innovation programme on ‘Achieving Food Security
Using Smart Farming Solutions’ during Sep 13-19,

2022 in Israel.
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Five scientists were deputed to different training
programmes for updating skill in their field of
specialization.

Revenue generation

Revenue of Rs. 96.15 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce during
financial year 2022-23.

le===9
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ICAR-National Research Centre for Grapes has
developed experimental vineyards, technical expertise
and state of art equipment since its inception. These
developments were to strengthen the mission oriented
research, rested on issues faced by Indian grape
growers. All research aspects in the field of viticulture
and enology is being handled by the team of 18
scientists. The Centre is also recognized as a national
active germplasm site for grapes and at present it
holds 481 collections of grape. The germplasm was
characterized based on phenotypic characters and
molecular characters and catalogues were prepared in
two volumes. Based on the potential of identified trait
specific genotypes, they are being used in various
objective specific breeding programmes. Some of the
genotypes were evaluated for their commercial use as
table, raisin, juice and wine. Explorations were carried
out in Jammu and Kashmir, Ladakh and Himachal
Pradesh to collect grape germplasm. Breeding
programme yielded to two hybrids namely Manjari
Medika, a cross between Flame Seedless and Pusa
Navrang and Manjari Shyama, a cross between Black
Champa and Thompson Seedless. The multilocational
evaluation of institute released hybrids/ selections viz.
Manjari Medika, Manjari Shyama and Manjari
Kishmish is taken up under AICRP-Fruits and as a
results, these are released at national level to be
cultivated in the four states viz. Maharashtra,
Karnataka, Telangana and Tamil Nadu for juice, table
and raisin purpose, respectively.

Another important ongoing breeding program on
mildew resistance in has yielded in identification of
8 table purpose and four raisin purpose potential
hybrids in addition to the development of downy
mildew resistant hybrids. The large scale evaluation
of these potential hybrids is underway. Other breeding
programmes with the objectives of development of
naturally loose bunches with bold berries and
coloured grapes is in progress in addition to rootstock
breeding and intense efforts are being made for
development of large progeny to achieve the goals.



o,
afen

so% |CAR-NRCG Annual Report 2022
.
e

FAua fasswo @ wftr Farg, wfor e, wft asm, T
ISH, TRl I Sl ATE 3T S AATS I ALV Bl
T o aTel ATATRTERT &1 i T i T8 | THed!
I 128 THeASH TS & HAIeEUs 32T & AR
T Bt &I o T, AT -fommyar gt it ggee
1 73| U fesmea foru o uefie fafdrs @ s wemm
Tifg W g 3 S foar fafste uoa wrisn & fo
EERIUiRu

fafer qergdt W anforfsies eoa SR i foret 3 Teom
0 foefid Tl & 3Theld § Uar =ien ® foh Sl
TeTgd W FAHd fohy ST T AisH T, wisrd Afea,
Tl T TR AT e 3 Ta98 ®9TcHe AT
1| TATR 11030 qAGd W Fawd wH T fsrmes
e o TTfdeh ®9 & Se 30 ITH T3 | SIS qergd
W FAMA e Hed®  9d gig TRUER 9E qod
ST U i ITETIHRaT W fRA T A 216.1
forft s STt o1 SRR O STSHieRTeT TR wEre foremmd
T & YR W I9qde = 1 3TN & I=Aqq 51
ST Z&aT &1 ol T3 | A7 eI SR Al Wl o 7w
GUTfard, A STel 3UTsydl a1t &l o fofe 39t g
IR AR 3N {57k 1 STaumror 3R gerar o ded |
TR Il -TTefii haifsre 3 ATaiféhed &
fopra Y wga it T R yRufew w® A gar §
N B § A SR Sk i 3= el o R
I

AT - 3T Hiem ht affeafet o Aot i gl s auee
¥ oA fafie awafas o qafgmfa 9ew iR o
forepmar =oTt & 3MYR W U YeEE & fou arfdhes Aled
forpfira o 1 weg fieht 1 3ok uiomEssy 9 T
T haehTEi STIYANT o |1 Sgal I TS TR T
Rt @ oo TR il H TW eI % UeId o
ATCHSATE T § 3 T8 39 he hl AHeAdT hl haT=a1
WU wh W R T ® WY A GEASal 1 IWT ek
U Jae I G9TEET 1 fe@mn 1 &3 4 e $i
AT AT FUA FAE N ZEFISHT ATZEAE I
gaH il TE 2 3 3R o2 T 1 fies wleon & fag
AT FGMET S| 34 IR Usiel 4 WS 8§
haehTRll TfqtieeRar 3 Afor § e A9 &
e i & Wi feETs €1 ST H SIS STER A
FH FH o T, S T T H ST Fh IH
ERy’ Fagrn fashfed & 78 R fRuml % wa H
TERid i TS|

.

The QTL analysis has led to identification of genetics
regions influencing traits such as berry length, berry
width, berry weight, bunch weight, first ramification
length and peduncle length. Based on the SNP and
phenotypic data of 128 germplasm entries segregating
for traits of interest, marker-trait associations were
identified. Validation of newly designed allele specific
markers is under progress and which will support trait
specific breeding programme.

The performance evaluation of commercial table
grape varieties and institute hybrids on different
rootstock revealed that the Manjari Kishmish, Manjari
Medika, Manjari Naveen and Thompson Seedless
have given best phenotypic expression when grafted
on Dogridge rootstock. However economically better
yield was recovered in Crimson Seedless when
grafted on 1103P rootstock. The vine growth stage
wise nutrient and water requirement of Crimson
Seedless raised on Dogridge rootstock was worked
out. Highest water use efficiency was recorded using
subsurface irrigation based upon pan evaporation and
crop growth stage utilizing only 216.1 mm of
irrigation water. The study will be useful for the water
scarcity areas potential for grape cultivation.

The initiative on development of biocompatible
nanoclay-polymer composites and nanoparticles with
reference to retention and release of iron and zinc in
grapes was carried out and higher recovery of iron and
zinc was recorded when applied in nano formulations
as compared to conventional forms

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.
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®Y O iYH S AR B W @) atem
A & S0 Nt § T5F TR gr fodifya afersm
fd W B
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For the effective and safe pest management, different
strategies were adopted in grapes. For the automated
monitoring and advisory system for viticulture,
downy mildew and flea beetle infected stress images
were captured for machine learning for targeted and
timely pest control. Mating behaviour of stem borer
and flea beetle was executed using olfactometer
bioassays for their management. The ecotoxicologial
study of prominent coccinellid predator, Stethorus
rani of red spider mites against seven prevalent
insecticides revealed the highly toxic effect to the
predator.

As the grape industry covers 32 per cent raisin
production and due to the raising demand of the black
raisin, the centre has undertaken the work on
identification of suitable black raisin purpose variety.

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.

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.
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 district of West Bengal, the project funded

by State Government is in progress.
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3T HTeRT vormmT foret o1 TobetaTqdes & H Tofua foham
T R | Y o G 39 & foRue Hieod o quwenfud
Tera e Toeim & <uTg ot W, ohg 1 TEa8Y § SR
o H THUEH A0, AT I WY & FHEEH
T TIEgIeT AgTISS % TN 3 S Y ScaTeshdT |
AT WeaTe Ya T 71 =ams & % forw, g wierdt
Afgeht 3 wekl T oAt qei i smyfd i dard
RG]

Y Afi, TT SETeRes oFR wifie Tenfud e eiR
T AR SgeIeh AR w5 & o S Ff
g e w1 Asea F % o 3 e TR )

Fg % AWF dlha T ¥ wRd & ot e § R
Fffl 1 N R R 7 TR SR IcUTEehI, TSI o HiY
AWl 3R o7 feaemehi o A9 Teh Icohe Heae wTfud
fopam T R TR SRR 3T A THENST w T o
g I THET TR I 3 SR 7T 37T FHTEH
F H weg fielt B 9o W@eed yaed & G % w9 ¥,
R o fafis aa § forami =t 9o @een & foaf@
Tohu ST B 1 TR 1 HiEW YaigHe SR S ek =won
& SR T T, hie, amor IR =g & geem & fag
ot Tmefa yomeft (Sreoem) fowfaa i 31 Seeem w5
STFERART o T 7

WA 3R I I Sl 1 ThT ST g
FHIH FRIFEH IR fRT STa 2| deefy wdte @@
(TR ), AU TERR TfUfd (STRTHT) 3R 3R
I o 1 Teqamarl & wH TSR | fudg 3T
foram - fomst = w1 STHEYT FRiwE A TgH X ITH
wrerftrerar et e 2|

3 AFHIH TR 3R Frafareradt % wear @ verh
STIEYM TS TTH F H AMGH fE1 71 g, WIhaTqd—
AVHITI-%e (ITR) o IS hg o &9 H o W
T ® 3R SR W M L IAWHSTIT Fgl o TFHIH
T | WS g

AU H, SHH FHRIHH H AT TH1EH 3R gUR,
IcuTed Frefiehl, Tey e TRET, IT qd 1 ST
etk 3R @Te e gei o i qgget i e
ToRaT TRIT R | TEATTA AT HIHAT oh HIS-T1Y TR
iy afEiemm off wifs w E) g § wmeff dand
3R rftrew @ wefud Sfey SFgHaM qiESATd ot of
STt ® 3T wf¥reger oft wee fohu Sa R

.

Thompson Seedless, Fantasy Seedless, Manjari
Medika, Manjari Naveen and Manjari Shyama are
established in the field. During the year Crimson
Seedless was also introduced in the region. 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. Centre is also preparing for the
supply of Manjari Medika and Manjari Naveen grafts.

Concerted efforts were made to strengthen farm
infrastructure like farm machinery, establishment of
new experimental vineyards and replanting of old and
unproductive vineyards.

The scientists have been actively visiting vineyards in
all parts of India and over the year’s excellent network
have been established with the grape growers, the
state agriculture departments and other stake holders.
This has allowed to understand the problems of grape
industry in-depth and resolve them on problem based
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 programmes are framed after assessing
the needs of Indian grape industry. The inputs from
Quinquennial Review Team (QRT), Research
Advisory Committee (RAC) and other stake-holders
of grape industry are deliberated by Priority Setting,
Monitoring & Evaluation (PME) cell for identifying
and prioritizing the research programmes.

Association with other research institutes and
Universities has contributed in generating supporting
research data. The Centre is also acting as a nodal
centre of ICAR-AICRP on Fruits (Grapes) and
involved in research coordination of AICRP Centres
working on Grapes.

At present, research programme covers various
aspects of genetic resources and improvement,
production technology, plant health management, pre
and postharvest technology and food safety issues.
Along with institutional research programmes,
externally funded projects are also in progress. The
Centre also undertakes consultancy and mandate
related contractual research project and provides
training also.
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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=p==9
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fa=fa fereRoT Financial Statement
A. St - AT= 2022 / Jan - Mar 2022 (fo=ft= a9 F.Y. 2021-22) (% ©@ # Rs. in lakhs)

T 2021-22 % IRE SUART
Utilization during the year 2021-22

1 2 8 (4+5+6+7)
1. Shemsu-Ffued GIA-Capital 75.30 70.00 0.00 2.00 3.30 75.30
2. Sfiemgu-aa9 GIA-Salary 679.93 115.23 0.00 0.00 0.00 115.23

3. Gﬁaqréq—ammr GIA-General

(1) 34 Others 366.00 81.57 0.00 5.94 26.11 113.62
(2) UM Pension 45.60 21.38 0.00 0.00 0.00 21.38
%l Total 1166.83  288.18 0.00 7.94 29.41 325.53

B. a10a - fd@sR 2022 / Apr- Dec 2022 (fo=fiar =rd F.Y. 2022-23)

AR 3 6 2022-23 o INE IUAN
RE Utilization during the year 2022-23
2022-23
1 2 3 7 8 (4+5+6+7)
1. Shemsu-*fued GIA-Capital 85.00 41.75 0.00 0.80 0.00 42.55
2. Sfieméu-aa9 GIA-Salary 773.28 615.71 0.00 0.00 0.00 615.71

3. Gfm'l":%'l—w GIA-General

(1) 31 Others 280.00 183.22 0.00 0.05 27.65 210.92
(2) U¥M Pension 22.83 2.36 0.00 0.00 0.00 2.36
%l Total 1161.11 843.04 0.00 0.85 27.65 871.54
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ICAR

T 3T e U SUATsat / Revenue Generation Targets Achievements

fo=fir a9 Financial Year T Target ST 3™ Revenue Generated

2022-23 51.53 96.15

whftier feordt Staff position

.9, Uq Post ugi Y W& Number of posts
Sanctioned Filled Vacant
. 3g8Y™ 3R Y& Research and Management Personnel 1 1 0
2. 39 Scientific 17 16 1
3. TRl Technical 8 8 0
4. yumafe Administrative 13 7 6
5. g™ Supportive 7 3 4
% Total 46 35 11
le===9
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Research Achievements

I. TR T TRV, TTEATRA AR SUART

I. Conservation, Characterization and Utilization of Grape

IR AR HETH TaeA

F 481 IR Ufafd=i i Tonfua s 3 wawara foma
ST T 81 390 & 319 Ufafdi o e urn m| e iR
HOT A& o STER W 34 4 & I8 IR Afafsai
e feRam | Tafy e @ (drfarRr 1) & forg
F M &Sl (Y MY, [e8 a5 & [ I=AaH
(52.5%) 3R 3arar o T =gaam (9.78 %) frsran
Tt I TR

Management of grape genetic resources

A total of 481 grape accessions were established and
maintained. Out of that, 319 accessions were in
fruiting stage. Three hundred and nineteen grape
genotypes were evaluated for bunch and berry
parameters. Although wide differences were recorded
for the eight parameters (Table 1), highest variation
was recorded for bunch weight (52.5% %). and
minimum variation was recorded for acidity (9.78%).

ATfeTeRT 1. AIOT 3R = @eron o1 fafaear fawor (319 R wfafsar)

Table 1. Variation recorded for berry and bunch traits (319 grape accessions)

0T
Parameter (forft) (°fsr)
Bunches/ Berry Total
vine (No.) diameter soluble
(mm) solids
(°B)
HIET / Mean 75.69 185.0 130.6 4.19 14.7 16.9 20.9 5.12
T/ Range  16.05-179.0 36.1-496.7 36.4-411.1 1.16-16.5 8.00-23.0  9.00-26.0 12.8-29.0  4.15-6.00
et/ SD 29.17 97.1 64.8 1.73 2.80 3.32 3.04 0.50
et/ CvV (%) 385 52.5 49.6 412 19.0 19.7 14.5 9.78

II. 3R ¥ SIaiieh gun

II. Genetic Improvement of Grape

Toresy wfaRigerar & To1o g@= (=ROT-11):
QT Tehtl hT HedTehd 3R A furafs
T 2022 o SR ToRT T ShifeT hrisRd o1 foraror arfetent
2 ¥ fem w2

(Phase-II): Evaluation of promising
hybrids and gene pyramiding

The detail of crossing programme conducted during
year 2022 is given in table 2.

L*
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Aferent 2. TeeR-fa@er 2022 & SR foRu U swifem wrEwA

Table 2. Crossing programme conducted during November-December 2022

.9, | Uge |ae i oy T Bt \foT BT T =0 e
S.no. | Cross combinations No. of bunches crossed No. of bunches with berry setting

TE82 23 x WFH/H82 23 x James
2 wE09 21 x S/ H09 21 x James

% / Total

TH1 TRl T HATheA

Td faetre x otaEa Higetd & 57 R FUfHT scAshst
x e HEdd & 43 ThH1 Hehdl *1 e, A1 3R
HATG ! Teferd HTUgUel o U 3Tehedq foRam |
FATAT SRS x ATHEe digetd gafa & or fafire
ferar arfersht 3 # weqd o TS R S Al wdeE
(28.3%) 3T T=a I (25.0%) o foIw 3= forerar g
TE| 35 T A vgf 9d faee x afee diecw gafaat
T oft ot it 78 (arfersrr 4)1

34 5

79 50

Evaluation of F1 hybrids

Fifty seven F1 hybrids of Sevye Villard x Thompson
Seedless and 43 F1 progeny of Carolina Blackrose x
Thompson Seedless were evaluated for bunch, berries
and phenological observations. Trait specific variation
in the Carolina Blackrose x Thompson Seedless
population is presented in table 3. Higher variation
was noted for peduncle length (28.3%) and bunch
weight (25.0%). Similar trend was also recorded in
Seyve Villard x Thompson Seedless population (Table
4).

AITRT 3. HATAAT AR x ATHAR Higed®w wafaat o1 fafauar v (43 ww1)

Table 3. Variance analysis of Carolina Blackrose x Thompson Seedless population (43 F1s)

I (UT) / Bunch weight (g)

=5 @ (faft) / Bunch length (mm) 140
T =ters (faft) / Bunch width (mm) 73.5
Tfor eg (foet) / Berry length (mm) 18.1
nfor s (fft) / Berry diameter (mm) 15.8
25 |foT g5 (UT) / 25 Berry weight (g) 81.1
€3 @aTg (Fft) / Peduncle length (cm) 431
gs7gd @as (fireft) / Pedicel length (mm) 6.59
591 &ets (foet) / Brush length (mm) 6.19
T2 kel (%) / Must recovery (%) 62.5
o= "ierg (firft) / Skin thickness (mm) 0.20
|0 g@dT / Berry firmness (%) 67.7

*_n;

f

68.2-586

93.8-239 15.6
46.6-127 14.1
10.0-26.2 9.6
9.8-22.4 10.4
28.4-189 7.03
1.48-8.50 28.3
4.60-9.60 13.3
3.20-8.80 11.9
37.0-88.6 4.51
0.10-0.36 14.3
22.6-87.6 10.3
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atfererT 4. O faemd x atmea dgda dataat w1 fafauar fasewor (57 ww1)
Table 4. Analysis of variance of Seyve Villard x Thompson Seedless population (57 F1s)

oS (A1) / Bunch weight (g) 62.0-487
=5 @arg (faft) / Bunch length (mm) 138 61.2-210 18.9
=8 =ers (firdft) / Bunch width (mm) 70.6 38.0-102 20.9
ufor @emg (feeft) / Berry length (mm) 17.5 9.80-27.8 8.64
nfor sma (firft) / Berry diameter (mm) 15.0 8.20-23.0 9.25
25 [T a1 (;T) / 25 Berry weight (g) 68.3 11.8-219 6.96
€3 oelts (THY) / Peduncle length (cm) 4.35 2.08-8.54 24.8
ggd @ars (feft) / Pedicel length (mm) 6.57 3.80-10.0 12.2
w31 et (o) / Brush length (mm) 5.81 3.60-9.40 11.0
T2 Tehalt (%) / Must recovery (%) 68.4 40.7-90.2 2.49
e m@rers (faeft) / Skin thickness (mm) 0.18 0.10-0.30 16.6
|0 gt / Berry firmness (%) 63.2 25.2-89.8 13.4
e | & foru e 1 Tt i wshifET Screening of F1 hybrids for bunch rotting

Bl B % w1, AT R st § Sy & EwE Rain showers were encountered after the fruit pruning
’ SRR . during flowering to berry setting stage. Total 156 own
FHET TS| FA 156 FHOTT TR H TS T4 i S

rooted F1s in bearing were screened for bunch rotting
# e (for 1)1 wm wRA (T906.21, TWHS9.21, (o 1) Only four Fl hybrids (H06.21, H59.21.

TE54.23 AR ®25-24) *i Tes Wl Wed TR T, {5423 and H25.24) were identified with no bunch
Sefer 83 wfdwrd TRt s @ gwrfaa gQ ISKED rotting, while 83 per cent of F1s were affected by rains

YRUTHREEEY 30 THR §9 8 T e 018 T8 resulting to rotting to severe bunch rot.
Screening of 156 F1 hybrids for bunch rotting
100 - Moderate
90 -
g 80 -
S 70 A
g 60 -
K-}
S 50 A
g 40 A
g 30 A ess rotting rotting, 35
Z 20 - 2
10 A -
0 ¢~No rotting, 4 i
1 2 3 4
Bunch rotting severity

= 1. T8 gA & fow ww1 wafe 6 S
Fig. 1. Screening of F1 progeny for bunch rotting
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WM & 3299 & foru dunfea gl & ugem=

frfén srafr & 2R, 100 TH1 | %ed 9w T A
Gt 3TTehai & TN W, 8 T (T84.24, TH58.24,
TE68.24, TH100.24, TI65.24, TA76.24, TH01.23

3R TH09.21) @M % I¥I o o dwifaad qe MU
(anferrt 5, T 2)1

Identification of potential hybrids for table
purpose

During the period of reporting, 100 Fls achieved
fruiting. Based on the berry sensory parameters, eight
Fls (H84.24, H58.24, H68.24, H100.24, H65.24,
H76.24, H01.23 and H09.21) were found potential for
table purpose (Table 5, Fig. 2).

ATfeTeRT 5. 2o 32T o ToT0 HHTfa 18 HeRdl ot o TR St eTuT
Table 5. Bunch and berry traits of eight hybrids potential for table purpose

%.9. AT Traits

1 e fiesy 9fdfsian / Downy mildew 7
reaction UPOV rating 1-9

2 %S a5 (M) / Bunch weight (g) 4498
3 gfr &&rg (fift) / Berry length (mm) 272
4 #for = (fieft) / Berry diameter (mm) — 23.0
5 25 ™fUT IS (UT) /25 Berry weight () 218.6
6 3o @aTe (TH) / Peduncle length (cm)  8.54

7 gwdad @erg (feft) / Pedicel length (mm)  10.0

8 s oarg (firft) / Brush length (mm) 7.80

9  Hfr gedl / Berry firmness (%) 81.4

10 18° form@ e o % fore fem/ 119
Days to achieve 18°Brix

11w feh sy Growing degree days 1546.7

\ s, B

T ) " o ) v -Q
84,247 H8424 N %

ot 2. @M o sed % foru gt do

1 7 7 7 9 7 7
297.6 2914 198.1 3512 3362 274 208.6
226 222 278 202 212 222 17.6
21.6 208 21.6 182  20.8 17.2 17.8
136.6 1582 1492 1554 1436 110 83.4
5.00 570 320 350 438 4.06 4.16
6.60 800 940 680 7.80 7.60  6.00
580 940 720 560 7.20 6.60  5.60
672 78.0 76.0 772 872 544  69.8
113 125 129 119 123 103 107

1486.9 1601.3 1630.9 1546.7 1584.0 1388.0 1430.7

i &

Fig. 2. Potential hybrids for table purpose
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T Tl ATehad TN, e, e, Foiat, AeYihd,
e 3 Tay TRl & AR Wi mn (qifesh
6)| T TR o YR 9 TH09.21, TH58.24,
TF01.23 3R TH68.24 JoHIcH® &9 H ING fHecd &
T T 3T Sga UTT Y|
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Identification of hybrids potential for raisin
purpose

Raisins were made from five identified Fl1s selected
based on berry sensory parameters, skin thickness,
TSS and pulp content. Sensory evaluation of raisins
was performed based on colour, texture, sweetness,
flavour, mouthfeel, taste and overall acceptability
(Table 6). Hybrids H09.21, H58.24, HO1.23 and
H68.24 were found at par or better than check Shard
Seedless on basis of overall acceptability.

atferert 6. TeRoTfareT Sugehar & foru STfigar Getl o1 Hadt TThers

Table 6. Sensory evaluation of candidate hybrids for raisin purpose

™07 Parameters |T<101.23
HO01.23 HS8.24 | H09.21 | H68.24 [Kishmish Chernyei|Sharad Seedless
T/ Colour 3.8 3.9 4.1 43 4.1 3.9 4.1
ST / Texture 3.6 3.8 3.9 4.1 43 4.0 3.8
3™ / Sweetness 3.9 4.0 4.1 4.4 4.1 3.9 4.1
FAaR / Flavour 3.7 4.0 4.0 43 3.9 3.8 4.0
AU / Mouthfeel 3.5 3.8 43 4.5 4.1 3.9 3.7
TG / Taste 3.7 3.9 4.1 44 4.2 3.9 3.9
OElvHelrEallll acl Ceflpl 'iability 4.1 3.9 42 44 4.1 3.9 4.1
e S1erunt & foru st <ht ug=ma Identification of hybrids for traits of interest

fafr sfert el S8 &g STeRR o wfor, |fvr gear, 9
WO TR 25 AV g9 & YR W Fd A TRl
S il TS| SATEETE g § Hecaqul deun % a1y
e T Gt ATfCTeRT 7 W TEd R

AfeTeRt 7. ©fe aeun & oo gwrfaa Tw1

Table 7. Potential F1s for traits of interest

%.9. AT Traits

A total of hundred F1’s were screened for various
traits of interest such as bold berries, loose bunches,
berry firmness, brush length and 25 berry weight. F1’s
identified with commercially important traits of
interest were presented in table 7.

gAY T UE1 F1 identified

1 <l T (2 |for/a) /

Loose bunches (2 berries/cm)

2w gear (85 %)/
Berry firmness (85 %)

T990.21 /H09.21, T=58.24 / H58.24, U=184.24 / H84.24 (1.5 berries
/ cm), TH76.24 / H76.24,T=68.24 / H68.24

T<102.23/H103.23,T=116.23 / H116.23, T=87.23 / H87.23,
TH07.21/HO07.21,T=84.24 / H84.24,TA76.24 / H76.24, T963.24 /

H63.24,T=07.25 / H07.25, T06.25 / H06.25
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TIIUT Traits UgHH U UF1 F1 identified
S.no.

3 =g mfr (18 faedt) /
Bold berries (18 mm)

21-23 foft) / H44.21 (21-23 mm),
21-23 foft) / H86.22 (21-23 mm),
18-20 firft) / H86.23 (18-20 mm),

TH44.21 )
)
)
21-22 foeft) / H58.24 (21-22 mm),
)
)
)

T86.22
T=86.23
TH58.24
TT84.24
TH76.24
TH68.24
TH47.24

22-24 foet) / H84.24 (22-24 mm),
20-21 foeft) / H76.24 (20-21 mm),
20-22 foet) / H68.24 (20-22 mm),
18-20 firft) / H47.24 (18-20 mm),

o~ o~ o~ o~ o~ o~ o~ o~

TE107.25 (18-20 fift) / H107.25 (18-20 mm),
TH96.24 (18-20 Taeft) / H96.24 (18-20 mm),
TE114.24 (20-22 fift) / H114.24 (20-22 mm)

4 s aers (18 fomt) /

Brush length (8 mm)
5 25 wfor g+ (150 7T) / TE12.21
25 Berry weight (150 g) TE86.22
Td65.24

UH68.24
Ud84.24

R ¥ et Tiesy uftiusw wdiva 6t uga™
FUTT sttt o T fotohst A9 221 & @1 52 Gkl
1 AT freey U s1ieng TR THUAdY 2T i AiFaR
AURIITS T YA hleh TI>H0T foha TIT| TAST 18 T
TAATE! 3 T T 3Ted FEITA 1 a1 ST T

ST § gt wY @ fove oS o w
vt & fou go==

FAR Higetw | Hafd fae™ & o gur s=me
ugfd @1 AR

T Hieod o Gl JUfia AR s %ed % 20, 30,
40, 50 3R 60 Te1 =g U foran T (Arferart 8)1
st @i Hifem W weenfua foRem T wEg
e (3arm), Fer S quieen i o (vaew)| o,
IBA (12.3 pM), GA; (1.44 uM) ¥R 6BA (2.22
uM) % T1 gL | TEATIH % 10 THTE & a1e, fIenfad
quit 1 fehra STgeor Hifean = wamTaia fram mm
MR g, 40 Tl g i Afvr § St Hifean
(64%) T UTH g3, TACH Hifea § 57% ST I g3

*

e

T=103.23 /H103.23,T=81.23 / H81.23,T=123.24 / H123.24,
TH68.24 / H68.24, T=116.25 / H116.25

170-200 9T) / H12.21 (170-200 g),
150-180 UT) / H86.22 (150-180 g),
150-170 UT) / H65.24 (150-170 g),
150-180 UT) / H68.24 (150-180 g),
)

210-230 T1) / H84.24 (210-230 g)

Identification of QTL for downy mildew resistance
in grapes

Downy mildew rating and SNP data of 52 hybrids
along with linkage map data for Carolina Blackrose
were analysed using software MapQTL. A minor QTL
was detected on LG18 at LOD 3.

Breeding for naturally loose bunches and
bold berries in grapes

Standardization of protocol for development of
embryo rescue progeny from Flame Seedless

Open pollinated berries of Flame Seedless were
harvested at 20, 30, 40, 50 and 60 days after flowering
(Table 8). Ovules were inoculated on media:
Emershad and Ramming (ER), Nitsch and Nitsch
(NN) and Murashige and Skoog (MS). All were
supplemented with IBA (12.3 pM), GA5 (1.44 pM)
and 6BA (2.22 uM). After 10 weeks embryos were
isolated and were transferred on germinating media.
Maximum germination was achieved in ER media
(64%) followed by NN media (57%) on harvesting
bunches at 40 days after flowering.
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ATFCTERT §. WUT FIATET THT SR HifSAT &1 YU faehtd w a9

Table 8. Effect of berry harvesting time and media on embryo development

Hifgem e & Tt =g TEATIUA STET0]
Media Days after flowering Ovule inoculated
ER 20 100

ER 30 100
ER 40 100
ER 50 100
ER 60 100
NN 20 100
NN 30 100
NN 40 100
NN 50 100
NN 60 100
MS 20 100
MS 30 100
MS 40 100
MS 50 100
MS 60 100

gur Fura gl faefaa wo@w dWieew & gt
TR HaAfd T AGEIHIT oh 7Y HThThT0T

wo g™ o T SiF Gl T dafd (Yo s=rE
o+ H1ew B foaenfaa) = =m it st (arfere 9,
o= 3) o TWaNG w0 §7-fagl gt & fag St
7| waud Mifgar % U wens gaeH § Sig 3 e
o1 9y foshTE Etad g | deHe 3 3R 4 % e
JAATHS® &9  dgal TR HREh A 6 a1
TGE TN Y| TR-BT FHIE o A1G 3¢ Hlehdie § qi-
g uifeafa & wermmaia foram o ofit wnfees s =
e T I W e qg B gig F emem W, awed
wteety feufa o dafa 1 SIPR 0 & forg S 7 «ft-
Rt foog sy TU| FduE # yur s @ foefia wow
Hrecta i d1q geft i Fafeai 1 vartesro

SiceaRd

Embryo isolated Embryo germinated

20
46 45
68 64
62 60
11 9
25 23
41 38
59 57
56 53
8 8
19 15
36 32
42 41
38 35
10 10

Standardization of hardening protocol for open
pollinated progeny of Flame Seedless developed
through embryo rescue

Twenty each open pollinated progeny (developed
through embryo rescue) of Flame Seedless were
subjected to in-vitro hardening by transferring them
to four media combinations (Table 9, Fig. 3). Overall
root and shoot development was found best in one
fourth MS media combinations. Plants of treatment 3
and 4 were comparatively hardy with better
photosynthetic activity. After 4-6 weeks these were
transferred into coco peat under semi shade condition
and covering the plastic bag to maintain the humidity.
Depending upon the plant growth, gradual opening
were created to expose the progeny to the external
environmental condition. At present seven open
pollinated progenies of Flame Seedless developed
from embryo rescue are established in the field.
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arfereRt 9. YUt FuTa g foeRfa werw Higed & gt | d@afd & 37-fagl agdieon

Table 9. In-vitro hardening of open pollinated progeny of Flame Seedless developed through embryo rescue

%.9. | gieHe Treatment

No. of progeny inoculated | No. of progeny survived

1 1/2 MS + 2% Sucrose + Activated charcoal (0.1%) 20 06
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg/L)

2 1/2MS + 1% Sucrose + Activated charcoal (0.1%) 20 08
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg/L)

B 1/4 MS + 2% Sucrose + Activated charcoal (0.1%) 20 15
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg/L)

4 1/4 MS + 1% Sucrose + Activated charcoal (0.1%) 20 14
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg /L)

Treatment 1 Treatment 2 Treatment 3 Treatment 4 Vine before transplanting to field

o= 3. wom Heow H geft vt gafa
Fig. 3. Open pollinated progeny of Flame Seedless

A w 3R 9 wivt & foTu 3 vefta o1 suAm Progeny development using Red Globe for loose
EaCt T wafa faewmm bunches and bold berries

f . o During year 2022, total 78 F1 progeny were
T4 2022 % <RH, T X ST (52) 3 developed from Red Globe x Thompson Seedless (52)

g TS x FiH HIEAH (26) ¥ UM FA 78 FHU H and Red Globe x Flame Seedless (26) established in

&= H Tonnfua feram T the field.
T T x ofeed Hiead T T x Fom Heem
Red Globe x Thompson Seedless Red Globe x Flame Seedless

o 4. 3 2022 & A foekfya Fafa
Fig. 4. Progeny developed during year 2022




W 2022 & SR ATAAA HITAT HRHH

feqifén 6t srafa & <M, 506 Tt 1 s TR T
3R 473 =1 | Hior Afdn el 7 (arfas 10) | e
T T T x WORT AdH TR e Hiedd x 1 Toe
S 3 o= % g § @e SddT el 78| gafere ferees
e x WISHl Tl % ST TASH 1 hRisRT | Siee
fopen | weft AR ShTE WRASET A 3R] Uqeh TR
=k I SR 35k IROTHESEY 93,5 Wfawd Tesi § Aty
Tfén uw 6|

b1

HIGITI-I31 S aifies uferdes 2022 >

Crossing Program conducted during year 2022

During the period of reporting, 506 bunches were
crossed and 473 bunches exhibited berry setting
(Table 10). Poor compatibility was observed in
between Red Globe x Manjari Naveen and Thompson
x Red Globe crosses in the previous year crosses.
Hence crossing combination of Crimson Seedless x
Manjari Naveen was incorporated in the experiment.
All four cross combinations expressed good parental
compatibility and resulted in berry setting in 93.5 per
cent of bunches.

ATfereRT 10. TaaR-TIEeR 2022 & IR TRy MU HIR wrefwn

Table 10. Crossing program conducted during November-December 2022

H.%. | shi® FISE / Cross combinations

Heigh x sfiSt Ted / Seeded x Seedless

uftn afén g
e |E&AT /
No. of bunches
with berry
setting

i e
AT /
No. of bunches
crossed

1 TdE x 9Ed A / Red Globe x Thompson Seedless 113 113

2 IE TN x FoiH HigeAd / Red Globe x Flame Seedless 88 88

sforfed x e’ / sfSifed / Seedless x Seeded / Seedless

3 w9 Hisa™ x 18 79 / Flame Seedless x Red Globe 200 176
4 e dea™ x A 949 / Crimson Seedless x Manjari Naveen 105 96
et / Total 506 473

Tl R &1 SRR gur

Y 2022-23 % %o HA H T SR 6 AR
g’ afEISHT % d8d dF g TASH S 18 T x
et Hieow, formma U x Therft dieaa 3fit 7y o
x TheTH! Hiect® Twifad g (ATferet 11)| 38 Tohr Shereht
Heod &I T % €9 H AN | 1 g & @ (126),
Torema TS (137) 3R AY 3T (80) i ST guYfH
T FA 343 I T8 ARG foh M) 35t T 8 T
o TETE Yol T T8, Yok Hatd fae & fore usa
fopm ) SeElt Hiecm 18 TEE % FA 126 FE T
O ST ST o T 3UanT # g, |

Genetic improvement of coloured grapes

Under the project ‘Genetic Improvement of Coloured
Grapes’ three crosses were effected viz., Red Globe x
Fantasy Seedless, Christmas Rose x Fantasy Seedless
and Madhu Angoor x Fantasy Seedless in the fruiting
season of year 2022-23 (Table 11). Thus total 343
crossed inflorescence were developed using Fantasy
seedless as a male parent on the genetic background
of Red Globe (126), Christmas Rose (137) and Madhu
Angoor (80) respectively. Likewise fifty open
pollinated bunches of Red Globe were also harvested
to develop segregating population. Total 126 crossed
bunches of Fantasy Seedless x Red Globe were used
for embryo rescue experiment.

L*
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ATfeTeRt 11. a9 2022-23 % Ted it | TR U Haor

Table 11. Crosses conducted during fruiting season of year 2022-23

=
S.No. Total inflorescences crossed
1 g T x St Hea® / Red Globe x Fantasy Seedless 126
2 froma O x Sert Higet® / Christmas Rose x Fantasy Seedless 137
3 .y 3Fg x Serel dieet® / Madhu Angoor x Fantasy Seedless 80
4 g Tl (Geft i) / Red Globe (open pollinated) 50
5 Uomw HWiesa™ x 8 TAId / Fantasy Seedless x Red Globe* 126
%1 / Total 519

* YUT STl 3EqIA & T 3U=T | AR S / to be used for embryo rescue study

TRt Hafaal 1 SRR 99 2021-22 % SUH B8
TASEI A P 177 TR 99 foswfia foee T, S
AT x Gt Hgedd (65), I8 T x fHHE deaw
(01), ¥ T&=he x Hedt e (65), 18 The x fohma
dreotm (14), frama 9 x formam diget@ (30) &K
forama T x Sherelt Heotd (02) it IhardrgEsh &F o
Torrfua foram T (arferept 12)1 o1y & 3 TelE # 61
geft qufia sai ot off & § wefud form mm)

Field establishment of hybrid progenies: Total 177
hybrids plants developed from six different crosses
during 2021-22 viz., Red Globe x Fantasy Seedless
(65), Red Globe x Crimson Seedless (01), Red Muscat
x Fantasy Seedless (65), Red Muscat x Crimson
Seedless (14), Christmas Rose x Crimson Seedless
(30) and Christmas Rose x Fantasy Seedless (02) are
successfully established in the field (Table 12). Also
61 open pollinated vines of Red Globe were
established in the field.

ATTeRT 12. 99 2022-23 o SR AT 6 T8 el Fdld
Table 12. Hybrid population established in the field during 2022-23

S.No. Total vines established

1 e u&he x Therdl digetd / Red Muscat x Fantasy Seedless 65
2 s wehe x fopHE Higetd / Red Muscat x Crimson Seedless 14
3 e TlE x et diee™ / Red Globe x Fantasy Seedless 65
4 g T x fREEA Hige™ / Red Globe x Crimson Seedless 01
5 foremm U x St HigeA® / Christmas Rose x Fantasy Seedless 02
6  formwE Ut x fope Higetd / Christmas Rose x Crimson Seedless 30
7 g TAM (et i) / Red Globe (open pollinated) 61

el / Total 238
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Fig. 5. Field establishment of hybrid progenies in breeding block

T Tolie | i guar fades & foe mewia

E T T S A et fopew @ iR adue ° ua w®
TS HTRH H AT I o ®9 H ST H A1 W1 @
?; AR 3Teh ofis gaaT o &Rl Fafd s gt
3T | Tl 3R SRR aehfienl (siifoe sf
THTfR) A1 ITAR Fh T TAG | SIS TGH geRdT
1 JITE foRaT TN 3UAR W AN 24 W2 % faw O
IR gIEgNE aEE @ 1M | i1 #I wius ®9 9
T | 3ues g Sl T o-amylase @500 ppm
T 36 T & foTg 3R 37d § GA; @ 200 ppm H 24 #2
& fore formran mom| Su=nfa i =t @1 & i wEE *
fAq 4°C W 7™ @ # gasfiaq feufa @ @ mn s
A | 73 faerd a6 it o SAF0 § qureh g

Protocol for breaking seed dormancy in Red Globe

Red Globe is a variety with bold berries and being
used as female parent in ongoing breeding
programme; but progeny development suffered due to
its seed dormancy. The efforts were made to break the
seed dormancy in ‘Red Globe’ using stratification and
scarification techniques (physical and chemical). The
treatment comprising of soaking of seeds sequentially
in water and hydrogen peroxide @ 1M for 24 hours
respectively. This was followed by soaking in a-
amylase@500ppm for 36 hours and finally in
GA;@200ppm for 24 hours. Treated seeds were
subsequently kept under chilling condition in moist
sand at 4°C for three weeks and was found effective
which has induced seed germination up to 73 per cent
in Red Globe.

i

1 6. Y2 T § S A S

Fig. 6. Improved seed germination in Red Globe

el Higew | Yur Fura steaa

a9 &% M, el Hiedw x 18 e & %™ ¥ 30"
FeA 1360 SISTTET bl goqu o 35-50 Tt & S Frepret
TR GURAT 3R T, T ok g e Hifen & =m
genfera Hifean w yeenfua forem mam @y & fafie faerw

Embryo rescue study in Fantasy Seedless

Total 1360 ovules from the cross Fantasy Seedless x
Red Globe were sampled during 35-50 days after
flowering during the year and inoculated on four
modified version of Moorashige & Skooge, Nitsch
and Woody Plant media. Simultaneously1080 selfed

C_*

-\
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T | et Hedd % 1080 T-very off 37 wifean
o yreefya fohe o) faeer are & e @, et diead
% FA 19 WY N fpmaa Hiedw & Ir dtei =

ThATgEsh ST TTAT| WY GEreY §q 3P FH W
10-12 fei & e 3 99 sfhifeq 7€ ®

T 7. 9o =mE ugfa g Scoe el st g ¥ e
Fig. 7. Embryo rescued plants exposed for hardening

HTHATII—T.31.379. ., JUI | IUCToY SN R
SATEEy ¥ S TeEEHT "I h1 AT
T

¥ 2018-19 o g, fafre AT TR TUITCHeh TeqoT
o feTq 5-6 & H I9cTeY Tt 421 A Sl hl HoaATh
fopan | fomE w2 /147 o TETd SeRdT & Aty
fegia wrm | weEe T SRRy wsfiten s |
T d SATRS T ShaAtHa R T | S § 3ucied
T 1 TR SR SRy S Tfeiehie siivie, &l
g, Tierl Afeet, q@m Ta0T, Tg-27, e « SRSt 3
$26-15% A9 T2 /14’ (Fqfera 3R FHaAMd) F FA
T T % fu qerTerss stemed TR )
gfafsat § &, @fcid ©2/14’ ® I=AH (4.2 TM ¥fd
fepettums |foT a5M) et TR qEn 9 T, R
g FeAHd T2/ 14" (4.06 T /THT) <RI g qr=T T4
12/14’ 1 3T TAEAA AET Y T AT IGH h
w9 4 Tl St risent (qrferert 13) o 39T o g
! wgrdl |

@ SR e Fevitemn & ferg o
HeTgd T ATIATIT Gar (2Ror-1)

SRS 1 719 99 & ®9 H ITAR X FA 131 T
ot T IR TASHI o T1e SR foRaT T S SRS x
1103TR (67 =), SRS x 1403 (39 T=8) 3R

*f:-
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ovules of Fantasy Seedless sampled at different
growth stages were also inoculated on these media.
Total 19 plants of Fantasy Seedless and four plants of
Crimson Seedless were successfully rescued from the
last year experiment. But these plants couldn’t
survived after 10-12 days of exposure for hardening.

Comparative study of total anthocyanin content of
the tenturier grape genotypes available at NRCG,
Pune

Total 421 hybrid vines available in field ‘E-6" were
evaluated for various quantitative and qualitative traits
during 2018-19. Among which 'A2/14' was found
teinturier with dense mesocarp pigmentation. The
identified genotype was maintained in breeding block
on own-root as well as grafted on Dogridge. A
comparative study pertaining to total anthocyanin
content of ‘A2/14” (own-rooted and grafted) along
with seven other teinturier grape genotypes available
at the institute viz. Alicante Bauschet, Rubi Red,
Manjari Medika, Pusa Navrang, H-27, PN x RG and
E 26-15 was carried out. Among the nine entries, the
total anthocyanin content of own-rooted ‘A2/14’
genotype was found highest (4.22 g per kg of berry
weight) followed by grafted ‘A2/14” (4.06 g/kg). The
anthocyanin richness of grape genotype 'A2/14'
elevate its claim as a potential donor for imparting
anthocyanin content in various breeding programs
(Table 13).

Genetic improvement of grape rootstocks
for drought and salinity tolerance (Phase-I)

Total 131 bunches were crossed with three parental
combinations using Dogridge as a female parent such
as Dogridge x 110R (67 bunches), Dogridge x 140Ru



SIS x 11039 (25 T=8) (qTfetart 14)1 F 63 T
TR T=1 1 ST g MG b F 6 g
foran | SRS § hers e wivr gfaemer § e &
O HeL Hafd foepre TR ®9 @ T g1 39
TR, 39 TEH & R SIS x 11031 & hadl
2 o DY AR SRS 1 Tk Uode Y shi T&Hhr
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(39 bunches) and Dogridge x 1103P (25 bunches)
(Table 14). Total 63 open pollinated bunches were
used for developing the segregating population.
Hybrid progeny development has been effected
severely due to difficulty in berry retention till harvest
in Dogridge. Consequently during this season only
two hybrid plants from Dogridge x 110R and one
selfed plant of Dogridge were able to establish in the

field. The remedy from severe berry shattering in
Dogridge will be explored on priority basis in the
upcoming fruit season.

gfdaRo § gae 9 S % U S IIfHeRdT 9 @St
S|

ATTCTeRT 13. WIRATU-THTeh, YU § Iuersy fafirs Igier o R SiHiersy 6 Fel e wrEn

Table 13. Total anthocyanin content of various tenturier grape genotypes available at ICAR-NRCG, Pune

.9, ?ﬁ'—ﬁ'd'lg'q Genotypes

Total anthocyanin

(g/kg)
1 w2/14 (W9fd) / A 2/14 (own rooted) 17.33 9.40 0.46 4.22
2 UW2/14 (FAHT) / A 2/14 (grafted) 22.40 10.00 0.50 4.06
3 326-15/E26-15 100.33 14.40 1.35 3.10
4 qH1 9901/ Pusa Navrang 159.43 11.40 1.22 2.48
5 =) Afget / Manjari Medika 326.00 15.00 2.48 2.15
6 WE-27/H-27 237.67 15.00 1.95 2.07
7 diuq x A/ /PN x RG 108.50 15.20 2.35 2.03
8 el 18/ Rubi Red 111.40 13.60 1.28 2.02
9  ufaehie Wi9Ie / Alicante Boushet 309.60 16.20 2.31 1.84

ATt 14. AT GUR URASHT & dgd 2022-23 & A fhu 0w

Table 14. Crosses conducted during 2022-23 under rootstock improvement project

S. No. Total inflorescences crossed
1 SRS x 11037/ Dogridge x 110R 67
2 NS x 1403/ Dogridge x 140RU 39
3 BN x 11039/ Dogridge x 1103P 25
4 gmie (go wiTE) / Dogridge (open pollinated) 63
% / Total 194
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aRdE uiteafaat @ R (fadiw fafaea
TA.) o o8 ToAT Gaeft ALuit Y Fgeive
Afum

ST’ x Eud hi TRt SATETEr BT FIETA HIUT
3. TS 3R AT FALUN T WATeTguT

AT SARIS x ATHET TTSed o 55 TR T 2021 -
22 % %ol i | dER 9y & To5 AR Al dEvl
FUTCH STHS &St fohU TT| T a9 o 3TTehel ol ThMAT
T fsbuur foRam TTRT| W STTETE W q@ T @eAun ok
T srfepg arferent 15§ few mw §)

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

QTL mapping using CBR x TS segregating
population

a. Phenotyping of bunch and berry traits

The morphological data for bunch and berry traits
were recorded during 2021-22 on 55 hybrids of
Carolina Blackrose x Thompson seedless segregating
population for the third year. The three years data was
pooled and analysed. The basic statistics for observed
traits in hybrid population is given in table 15.

arfereRt 15. Herda GuR aRESHT & qgd 2022-23 & SR fRT e s

Table 15. Crosses conducted during 2022-23 under rootstock improvement project

=g faear (fireft) / Bunch volume (ml)
=8 s (IM) / Bunch weight (g)

=8 &aTs (|Ht) / Bunch length (cm)

=8 =18 () / Bunch width (mm)

Tfor si=mg (fet) / Berry length (mm)

nfor s (fft) / Berry diameter (mm)

Tfor B (4.) / Number of berries (No.)

25 |fOT S (UT) / 25 berry weight (g)

TRy /7= (4.) / Ramifications/bunch (No.)
Yo HThhs (THY) / Ist ramification length (cm)
foeftar Mfufpehem (Zft) / 1ind ramification length (cm)
<3 g (foeft
ggd @ars (feft) / Pedicle length

) / Peduncle length

HTATcH: AT ST AT Toraor Tt o fau wureres
TS T IS T | SYeee Y 8 et
T fodn, afor @erg, afor s, Afer asH, ftheheH
T, fodta it T o qwEd @er § 9
Toraror ran T Stefeh 31 ARTOT 3 Seshrt ferawor femm)
3eure o forw 19 91 & ®aTeHes 221 1 oft 3w R

*_;

e

1-170
142.2 45.5-416.7 0.47
10.3 3.8-20.2 0.27
64.1 26-142.2 0.30
18.8 12.5-24.6 0.16
15.7 9.7-23.3 0.16
65.6 25-157 0.37
493 11.4-98 0.40
8.4 4-14.5 0.31
3.5 1.13-16 0.55
2.7 0.9-5.3 0.32
263 7.3-86 0.48
6.1 3393 0.18

The morphological data was analyzed for normal
distribution fit characteristic of quantitative traits. The
data indicates that bunch volume, berry length, berry
width, berry weight, number of ramifications, second
ramification length and pedicel length showed normal
distribution in studied population whereas other traits
showed transgressive distribution. The three years
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morphological data was also used for BLUP and best
performing  hybrids were identified. The
representative scatter plot of BLUP estimates and
mean data is given in figure 8. BLUP estimates were

Fgdiua fasomor & fow femam ) used for QTL analysis.
30
m_z3_100 CiL_33_ 46
. cn_23 4 & dtn_2_ay
g BB
20 i
=
E 15 . ;
-l & CTL 20 7% i
ﬁ & CTL_¥3 123
g 10
5
a
¥ 4 i 0 ! ) ’
BLUP estimate

T 8. st x Aum TRt 6 it T o foT ofted o siuedt ST 1 Thet wile

Fig. 8. Scatter plot of mean and BLUP estimates for berry length of CBR x TS hybrids

q. FEUA faseu

HiefleTR x g & 55 TRl 1 fF a9 o Jog TS
220 IR Tk AU 2T H IWAM, e BIUT g
e fasonon & fore foman ) fasowo & forg fgrem
TTRER 31 I9AM TR T | sheafiada 3 9@ 1000
off 3R grgfeai 1 sifrraw w200 off| R
AT % foTt MapQTL TFaTR 1 39T fokam | i
TASE! FEHATE W, 5 LI &l i i a&on &
fore g e (arfereRt 16 3 o 9)|

b. QTL analysis

Three years pooled phenotyping data and map data of
integrated map for 55 hybrids of CBR x TS were used
for QTL analysis using interval mapping. Regression
algorithm was used for analysis. Number of
permutations were 1000 and maximum number of
iterations were 200. Software MapQTL was used for
QTL mapping. At LOD cut-off of 5, several QTL
regions were identified for different traits (Table 16
and Figure 9).

o
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o 9. T WIAHIY TSt qg= T RIEITA Hi G2 T

Fig. 9. A representative figure showing detected QTL
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ATfeTeRT 16. FIET AfUT foraor
Table 16. QTL mapping details

AT Trait % Expl.
Group Pos1t10n Locus LOD

Tt Fag / Berry Length
Tfor S / Berry width

Tfor a1 / Berry weight

= IS/ Bunch weight

Yo UHTBRIE SalE / First ramification length

€3 T8 / Peduncle length

19

14

14

14

17

17

15

1

33.069  S19 21697616

33.069  S19 21697616 5.92 39.1
63.101 S14 3368593 6.62 42.5
64.732 S14 3368580 6.37 41.3
64.538 5.93 39.2
13.863 S8 21288893 5.29 35.8
13.904 S8 16056296 5.29 35.8
36.633 S17 7217908 5.11 34.8
36.695 S17_7103305 5.11 34.8
22.489  S15_16009005 6.33 41.2
73.213 S1 5017080 5 34.2

O 19 W U e 3R A o fote AT iU /ATt SR UdT ST T

Common QTL/marker were detected for berry length and width on chromosome 19.

2. wEItauyE #fun

3. TUTCHeh 3TTehel T ATATRA

g =fad SR Sy 1 el 9 % FUCHS 3RS
TSt fohu TTU| 9 | & 3Rl 1 Teherd TR fasar
fopa | <@ Y or Aot 17 § few g #)

{en shae & ®9 H SRR #1 3T T seedt
faswur & fou wuteHess stRsl 1 IuET foRam T
fascwor grr fafira @it Bt eTTgafTRar iR wEAE yegi
F T SAICET T Ug= Y TS|

9. by fasewor

THEAY ST TR 128 SHCATSH o dfiF ITdT & &YTcHE
ATRST 1 ITFTT THIHuyE fasewur & fau ditea
TASSLE 1 39317 &teh fera | fasewor g1 adient S
GLM 3R MLM @ feram mm|

A IR Aiger gRT TEfeuee /i
et Iy & TSl o Suaen fasouu § 166 Ageaqul

*_ o

e

2. Association mapping
a. Observation on morphological data

Morphological data was recorded for randomly
selected grape genotypes for third year. Three years
data was compiled and analysed. The basic statistics
for observed traits is given in table 17.

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 were
identified.

b. Association analysis

SNP data and three years phenotyping data of 128
germplasm were used for association analysis using
software TASSLE. Two approaches viz. GLM and
MLM were used for the analysis.

Association mapping using General Linear Model

GLM analysis on third year data, identified 166
significant marker-trait associations. GLM analysis
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ATfeTeRT 17. STeaaq fohu e S-gsal ® fasasfua arermn & giamdt eres (3 adia 2er)

Table 17. Basic statistics of analysed traits in studied germplasm accessions (3 yrs data)

T=® G (3T) / Bunch mass (g)
=8 &ams (fift) / Bunch length (mm)
=8 =8 () / Bunch width (mm)
Tfor si=rg (foet) / Berry length (mm)
Tfor s (frft) / Berry width (mm)
[for yfd 7= (H) / Berries/bunch (No.)
20 U1 IS (UT) / 20 berry wt (g)

Uafthers ufd 7= (¥) / Ramification/bunch (No.)

Yo Iufthers ofemg (o) / Ist ramification length (mm)
Tgcta fohehy™ @ems (fft) / 1Ind ramification length (mm)

g3d @as (firfY) / Peduncle length (mm)

gs7gd ars (firft) / Pedicel length (mm)

ATH-A0 Haell shl g™ shl TS| Teh H IEEd
STFTeTES o <fiF T o Teh{3d 3TThSl o SHUCTUH fasouor
T 96 TEcaqUl WTHR-SA0T Tadl il g it TS SN
84 THUA! gRT GUITC 7T | SAeJ0T Haiferd THUAd o1 forawor
dqiferert 18 o feam man | SAfireran ey g3t il aTg
3R =3 =SS ¥ 9 UIT Y| ¢ §C THUA i SAereham
T fofeohst 0 5 37 39k oG foTohst 9 18 T ITH |

39.7-566.4 206.694 0.451
70.0-223.6 132.492 0.233
24.0-100.0 53.702 0.224
9.66-26.50 17.982 0.206
9.6-24.2 15.877 0.178
23.0-227.0 90.379 0.466
14.13-131.66 52.44 0.472
2.3-25.2 9.541 0.278
6.5-90 30.028 0.499
5.9-180.7 27.709 0.7
9.3-44.9 2481 0.282
3.5-16.7 5.671 0.257

on three years pooled data for 128 genotypes
identified 96 significant marker trait associations
represented by 84 SNPs. The trait wise distribution of
associated SNPs is given in table 18. Maximum
number of associations were for peduncle length
followed by bunch width. The maximum number of
linked SNPs were on linkage group 5 followed by
LGI18.

ATfeTeRT 18, STETTH {3 WuT & STTUR U WTeh{—cAeAUT e Rt faravur

Table 18. Details of marker-trait association based on GLM analysis

0T / Trait et a9 / Third year Yeg 221/ Pooled data

[foT &g / Berry length
TfoT a5 / Berry weight
Tfor =9m% / Berry width
T=5 TS / Bunch length
T TR’ / Bunch volume

15 5
14 5
7 1
7 6
7 4
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=& dsi+ / Bunch weight

TS 9eTs / Bunch width
o IMhehS <@g / First ramification length

7fo1 T&=T / No. of berries

Ifufhere™ EwAT / Number of ramifications

S99 TS / Pedicel length

€3 TS / Peduncle length

AfFaan  @gwiclgg Aiew  (TAUAUA) g
TEfeuyE #fum

wquAer fasoyur, wEfquee fasawor & de sHEE
AT Sl H | @ @l T €21 1 3TAr e
e fosawnr & forg ofit fordww & faw g swimee
221 1 3TN Tohan | e’ o 3TeRel 1 uHuey
forsdor 9 39 TEUAY gRT guIfT MY 54 ATR-AEA0T e
&I ge= hi| fiF a6l & THhd AThel 9, 43 THEAG
BRI T MW 55 AT Aok Tl skl @t 7| fersbwor
H, ufor a5m % fow sifereraw Je@ &S foRm mm uw
3Thel % foTu forehet U Gaifta vaedt o dequr-are
TETUE 1 fearor arfersrt 19 37X 20 # foam mm =)

atferert 19. forehst Yu 3HER THTAYT forawor
Table 19. Linkage group wise distribution of SNPs

6 2
20 8
19 8
23 2
2 0
4 10
24 16

Association mapping using Maximum likelihood
Model (MLM)

MLM analysis takes population structure into
consideration during association analysis. SNP data
was used to perform principal component analysis and
five component data was used for analysis. MLM
analysis on third year data identified 54 marker-trait
associations represented by 39 SNPs. With three years
pooled data, 55 trait-marker associations were
observed represented by 43 SNPs. In pooled data
analysis, the maximum association were recorded for
berry weight. The details of linkage group wise SNPs
and trait-marker association for pooled data is given
in table 19 and 20 respectively.

IKE 74 / Linkage Group [THTY HEAT / No. of SNPs|fererst 94 / Linkage Group [THTY HE&AT / No. of SNPs
1 11 1

2
2 0
3 3
4 2
5 7
6 1
7 0
8 0
9 3
10 0

12 3
13 1
14 3
15 1
16 3
17 4
18 6
19 1
Un mapped 2
%l TETAYT / Total SNPs 43
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ATTeRT 20. THTATH fISSTUT & TR U UTh{—cALA0T Taer hT faravor

Table 20. Details of marker-trait association based on MLM analysis

0T / Traits HTeht E&AT / No. of Markers

Tfor SeITs / Berry length
Tfor =919 / Berry width

=& &aTs / Bunch length

= oS+ / Bunch weight

T foaR / Bunch volume

T8 ST / Bunch width

Tfor a1 / Berry weight

Tfor @A / No. of berry

TRy T / No. of Ramifications

vy fufthere ?*ng / First ramification length
E[GCIT{H a@rrs‘ / Pedicle length

€3 ?ﬁﬂi / Peduncle length

% / Total

Teter fafoe urgwit i =

I T wi fafvE fosewon @ g T, S
Stitesn o uhifeeE #fi, wydua #fim s g
JTETE! 1 AR A& forsoswor, Fafed aavn 7 oRE
T, HiOT =TE, HiOT Sets 3R Hivr aei9 9T SR fe e
Fifeh 37 eI = <= e 9 ferar foars) 9 snenfa
THIT WASP g1 Uefie fafire el it wom il 8|
JATTRE SIdl W g1 TeAled &bl I i & fore ta
TrgE | sfafen aftm s M

et fafere w1 fasouo

¥} JTETR TSI ok for diefie Sfter aehiRa foRn
TU| 59 ST % IR T S5 98 § 15 el 371
Teu A T 3T 15 T Y Y A Tt gfafsa
3R T T x diug ot T AT | < I e
S AT o=, Twivn | R wftr s & faw g wm
et frwaem diefte w=fera foham w1 ot@ 9% 25
W EANSEL 1 udeu fRE S oge ®1 T 4,

3

3

55

Designing allele specific primers

Forty SNPs were selected from different analyses i.e.
association mapping in germplasm, QTL mapping and
marker traits analysis of hybrid population, based on
associated traits and chromosome location. Emphasis
was given to berry diameter, berry length and berry
weight as these traits showed stability across three
seasons. Allele specific primers were designed using
web based software WASP. Additional bases were
added to the designed primers to differentiate two
alleles on agarose gel.

Analysis of allele specific primers

PCR parameters for all the primer combinations were
standardized. Based on BLUP data, 15 best
performing and 15 least performing genotypes were
selected from germplasm accessions and Seyve
Villard x TS hybrid population for three major traits
viz. berry weight, berry length and berry diameter.
Single reaction PCR was performed. So far 25 primer
combinations have been tested. Among these, allele
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S11_ 1966224 & foru wefiar fafyre wrgadi 9 swicarsy
yfafsen & =for as= (e 10) & @19 ge@ feamm)
TTCATToR, TEET x ST i et ST § hig Tg-Jav
& o T 9 e S SR % e i W Rl

specific primers for S11 1966224 showed segregation
with the berry weight (Figure 10) in germplasm
accessions. However, no co-segregation was observed
in SV x TS population. Screening of remaining
primers is in progress.

o 10. %0 3R 3= Al a57 a1t 7R AfafEi § vefia fafire ufaftenee
Fig. 10. Allele specific amplification in grape genotypes with low and high berry weight

fafem forfie o shaes gfoier U1 & &
foTu B9 R-STA <t gy awaT 6h @
(vEgemEt g fom wifva)

SR W HIRAH YUISTHA T HTTh [hI0T

IR A Toreml, ofmen Hieetd o formam diedta | 4
T 1 3R I o 5URH 8 TSR 3T TR
I FNE ok &Y H AT TN THAATCE HI Udg
Tormmifa fomam T 3 4.5 mM sfiedt 3 5 mM 2,4
2 ¥ g wHUEeT Hifea W ywenfud foRen e N 4
THTE o o7 STeR | T@1 T I 100 ek § JEIATT
H1 TS, W had FS SR Feok ¥ & hard I foma
TN $9 hefl H, had Uk hald H ek YOSHA <@l
TN e YO & |t =X R gmn e fgdtee
YUrSH ) T TR YO o AT % foru sfieos arareen
H oot sl MS1B Hifean § wemmafd foram mm| e
100 YU HAFRA g, BATR ATHT 80 Ufewrd 3HFT
M qT Q| W 20 | 919 9TH gU1 SFia
e % T o fafie = =6t~ 11 7 fommn w2
IR TICIhIct T HTHEhIshV JTTd W 2

IR T U=t W YU hetd TadA

TN o Ul 9 o A, I8 oWl T R el | e
el shi AT TG FH 2| o T H IR A
T et &t fH STerT-3Ter = § S g e, g
IR et a1 T foRam TR 3R 3% 5 uM 2,4

e

=

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

Standardization of somatic embryogenesis in
grape

Inflorescence at stage Il and III were selected to
obtain ovaries and anthers as explant from Thompson
Seedless and Crimson Seedless. The explants were
surface sterilized and incubated on MSI media
containing 4.5 mM BAP and 5 mM 2,4 D and
incubated in dark for 4 weeks. About 100 cultures
were initiated, however callus was obtained only from
a few ovary cultures. Among these calli, somatic
embryogenesis was observed in only one callus. All
the stages of somatic embryogenesis were observed.
Secondary embryogenesis was also observed.
Cultures at cotyledon stage were transferred to MS1B
media for embryo germination. About 100 embryos
were germinated, however about 80 per cent seedlings
were abnormal. The different stages of plantlet
development are shown in figure 11. The standardiza-
tion of acclimatization protocol is in progress.

Embryogenic callus induction from grape leaf

During first year of experiment, it was observed that
frequency of callus induction is very low from leaf.
To improve the callus induction three different stages
of leaf viz. unopened 1st leaf, 2nd and 3rd leaves were
used and incubated on MS media containing 5 uM 2-
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Fig. 11. Regeneration through somatic embryogenesis

2 T 1.0 uM T Ik THTE Hifean W senfud fma
T WG Il H TS hetd WTH g1 Aifeh g I e
Tl | ohis herd ITH 7 geTT| T8t foFT gol I o &1l
LRI i

el fiesy & fowg gote snfasiem wmgat
&6 whifa

TEIITl T ¥ Todeh ZiEsie o foT I o sremett |
", T gESE 6 AU 0 3o amgd deed fiees]
Trees Tfe femfiem & a7 o 3 o
fogatt w gy form o) giesfa 7 sifireafs @1 smmeem
T % foru etz feftem fasown =« @ 21

3R | Hif(eh R TETE R ekl o ITART
Y Fifea @eron & wiiE ¥g AT R A
Taftrsmar & st

Y 2017 H A 814 IcANGTId ATHETH Higerd sici TS
TE| T3 | =E3 W W 102 Il LHTH IU=TRA 3R 330
T feRtfTa St 21 T TR SR SuAue Su=i st
I =1 SATEE S SATATHT J A 21.9 3R 20.2 Tl

TS a9 § 3= Uil sh fomam| T femefora seafiafda
JMETE H TR a1 o8 a9 o a1g AVl 18 3R

4D + 1 uM BA. Good callus was obtained in
unopened leaves abut no calli was obtained in 2nd and
3rd leaves. The experiment is continued with the first
unopened leaf now.

Screening of transgenic Arabidopsis lines against
powdery mildew

Among the three events received for each transgene
from collaborating institute, one event line for each
transgene was subjected to powdery mildew pathogen
Erysiphe cichoracearum and samples were drawn at
two time points. Real-time PCR analysis to assess the
expression of transgene is underway.

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

A total of 814 mutagenized Thompson Seedless vines
were planted in 2017. Out of 864, 102 vines are EMS
treated and 330 are gamma irradiated vines.
Observation in M1 population expressed high CV of
21.9% and 20.2% in bunch weight in gamma
irradiated and EMS treated vines respectively.
Maximum variation in mutagenized population was
observed in bunch weight followed by berry diameter

l
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e WS # A 8 SfE Sune SuEid N 7§ 1o
oM 37T g | 9ftr aeH o7t Arudeg # tfisay fierar
LI

R g 3 foro .
78 gfeEs ‘fafie sEewr sy & o Sfidrergy
A % IL¥T U IE il TS off| 157 327 % foIw 3R
&I ITYHAT I AT & fIw I T (W +
ITehtadl) I <o foRem WY st o @y wfie feRam
| e U U e ofR wivr e (drfert 21)
o foTQ weeaqul firerTd, St 18| |iefH st | e T
= (10.27 9HY) AT T, Sefr Tk 1 H I8 SAfereRad
It 13.83 Tft off| =Xk 1 H =AY =0 a9 81.38
U &S foRaT TR, Sfefeh =k 2 H STfUeRaH o8 asH
133.25 @1 71| S sdf § 105,13 U9 TS a9
gt fopan 7| =weh 1 ot |ivr e udett (0.15 o) off
Sefeh =@k 3 § g "Il (0.20 fofi) oft) it sar &
=Aad wir = g fRe T Sefe Wk 4 H oag
arfershad (13.04 foredt) o) wfor Sarg & oft e gaE
e @ T e "l st TR § =g \fr e
ATt T = 4 H AlRaE 50 AT asH usieha foR

and bunch length in gamma irradiated plants. In EMS
treated plants maximum variation was observed in
bunch weight followed berry weight and TSS.

Evaluation of grape for

processability

This project was started with objective of ‘To identify
genotypes for different processing purpose’. The
study for suitability of grapes for wine purpose was
conducted for Charark series (Chardonnay x Arkavati)
and Sauvignon Blanc as check. Significant variations
were observed for bunch and berry parameters (Table
21). Minimum length (10.27 cm) of bunch was
measured in Sauvignon Blanc while it was maximum
(13.83 cm) in Charark 1. For bunch weight, Charark
1 was registered with only 81.38 g while maximum
was observed in Charark 2 (133.25 g). Sauvignon
Blanc was observed with weight of 105.13 g. Berries
from Charark 1 had thin skin (0.15 mm) while thick
(0.20 mm) in Charark 3. Minimum berry diameter
was recorded Sauvignon Blanc grapes followed by
Charark 3 while maximum was found in Charark 4
(13.04 mm). Almost same pattern was observed for in
berry length. Charark 4 was registered with
maximum 50 berry weight (87.67 g) and Charark 1

genotypes

ATCTeRT 21. THUATH fIS3WOT & SR U UTeh{—cAeT0T TFaer ht ferawor

Table 21. Details of marker-trait association based on MLM analysis

T/ Variety

Skin thickness (mm)

~ ~
/\E
:Eu
~
vﬁ
&0
=
‘Eg
T =
9
E
P
=]

Bunch weight (g)

Tes o= (A7) /

=& 1/ Charark 1 13.83 8138 0.15
= 2 / Charark 2 1233 13325 0.17
& 3 / Charark 3 1029 9575 0.0
<R 4 / Charark 4 1148 120.75 0.19
=& 5/ Charark 5 12.03 122.00 0.11
it st / Sauvignon Blane  10.27  105.13  0.17
g (W) / S.E.(m) + 0.461 3.500 0.011
St/ CD 5% 1.402 10.645 0.033

*n

g =~ o~ ~ = (E —~
E|l=xg|c® ~ |& |ES
5EE(=S ES|g 2
2| €< E E 2| E 2 E 3
g 1) 2 S X = &
S = > S o= D
= = i~ =) E 2 =
> > CE 3 > — =
SlEs5| 29 2| e 2| B3
= 2|23 ~ LE, = >
12.79 13.14 62.67 3.62 24.4 6.25 0.14
1234 1296 74.00 3.51 23.8 6.82 0.15
11.78 14.08 70.33 3.70 22.4 5.10 0.21
13.05 13.79 87.67 3.58 24.8 5.36 0.18
12.07 13.11 63.33 3.52 23.1 6.13 0.36
11.59 12.78 71.85 3.79 22.6 4.86 0.11
0.166 0.193 1.615 0.008 0.146 0.04 0.004
0.504 0.586 4913 0.025 0.443 0.13 0.013
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was with weight of 62.67 g only. Maximum TSS was
recorded in Chararkl while Charark3 was recorded
with minimum value. However, these values were
within range. As the berries were ripened in the high
temperature, hence, acidity was lower and reflected
in higher side than suitable pH vale 3.4 to 3.5.

The prepared wines were very dried (Table 22).
Maximum alcohol was observed in Charark 1
followed by Charark4 while minimum was noted in
Charark 3. Almost similar wine parameters were
observed in all studied grape varieties. It seems
Charark type grapes are able to produce wine quality
comparable with Sauvignon Blanc.

ATFCTERT 22. Tk R T ST SR A TA18 T3 A3 o TUTETT TALT0T

Table 22. Quality parameters of wines prepared from Charark and Sauvignon Blanc grapes

femem / Variety %;

— >}

s <

= )

s =

5 <

= =
= 1/ Charark 1 220 12,19  4.50
=& 2 / Charark 2 130 1191  4.67
=%k 3 / Charark 3 090 1112  3.77
=k 4 / Charark 4 140  12.18 391
= S/ Charark 5 0.10 1156 427
it st / Sauvignon Blanc 1.40 11.20 3.03
wEg (W) /S.E.(m) £ 0.021  0.073  0.029
</ CD 5% 0.065 0.223  0.088

) ~ > -
) ) S =
= g g | 5 g
() -’ L= = f=7
< = = = =
g s | E | £ E
S = = < &
5.17 0.59 5.55 2.10 49.5 0.10
5.52 0.33 5.63 1.90 38.4 0.23
4.15 0.34 4.73 4.95 90.6 0.53
4.51 0.48 5.07 2.18 55.0 0.26
5.02 0.50 6.81 2.35 57.0 0.30
4.08 0.24 5.74 2.14 55.0 0.21
0.029 0.004 0.042 0.060 1.019 0.006
0.089 0.013 0.129 0.183 49.5 0.019

III. 3 R ¥ T[UTEAT, cUTEehal dgTH 3R Taddl o ol IcATe deh-iehl h1 faehtd 3R

TISeRIuT

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

R I Tawitm o anfuisas a0 |
AT ToREAT B HAG=dl T TR

30 UREASHT 1 YESATA TR qodai ohl fReAt (imed
Hedw, TR Tia Heaw, frmem Heaw, sl

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,

o

—
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1103TR, 14031, 11037 R MRS qag=ai W
FeAtta fspree faead 1 3T Heaerll o, 3uS 37T
TUTET AT ok TR WX fehanm  (arfetert 23)1 1103
AT o SITE TR HHd i 14037 T FaHd i
W IGEHT FY Y I=ATH IUS g1 bl M| 1403 T
I o8 Ul oI TEAT g1 hl TS| TSI, 14037
T FHAMA A T e FH SFrerl T8 g3 | forfv gerg
H Fd geRie qerd, BAGR FA TR 9U & § STEned®
3T 9T M| ITH RO & ST9R R, HEE-dg-a
AT § 110390 T Fafia e Head = 98 JeeH
foram

Nanasaheb Purple Seedless, Crimson Seedless,
Manjari Naveen, Manjari Medika and Manjari
Kishmish).

Crimson Seedless

Crimson Seedless grafted on 110R, 140Ru, 1103P and
Dogridge rootstock was evaluated for fruitful canes,
yield and quality parameters (Table 23). Significantly
highest yield was recorded when Crimson Seedless
grafted on 1103P followed by grafted on 140Ru.
Highest number of bunches per vine was observed in
140Ru followed by 1103P. Total soluble solids,
fruitful cane and leaf area were found non-significant
among different rootstocks. Based on the results
obtained, the performance of scion-rootstock
combination performed better was Crimson Seedless
grafted on 1103P rootstock compared to other
combinations.

arferert 23. formem deda & weerEt &4, SuS iR Turamt R fafim gerg-i w1 gara

Table 23. Effect of different rootstocks on fruitful canes, yield and quality parameters of Crimson Seedless

LSER o =0
Rootstocks (ﬁ,—m / HEET /aﬁ

EC)) No. of

Yield Bunches /

(kg/vine) vine
11037/ 110R 6.45 30 215.00
1403 / 140Ru 7.34 32 229.50
110391 / 1103P 7.66 31 247.25
SIS / Dogridge 7.14 30 238.15
SEmz 0.134 0.297 2.01
CD at 5% 0.413 0.916 6.194
Sig *k * %k *k
IS CIE]

110311, 14031, 11034 R SRS W Fafia Aert
T % G T IR G o, IS SR TOrE
Aequn o forw feram o (anferent 24) | ST W Fafia
39 fore § 3gEia ®9 ¥ I=aw 3ust 3R o8 a9 o
foren mm| s W Fafia w0 W Tieman waerR
F el fohT U ST 11039 W FAfid B9 % SR 9

*ﬁ

Fruitful
canes (%)

Acidity
(%)

aared (°fsr)
TSS (°B)

(|i?)
Leaf area
(ecm?)

20.36 0.59 87.21 151.10
19.62 0.55 83.92 150.47
20.25 0.62 92.99 154.06
19.56 0.60 86.82 152.82
0.24 0.004 2.481 1.81
0.75 0.015 7.64 5.59
NS ok NS NS

Manjari Naveen

Performance of Manjari Naveen grafted on 110R,
140Ru, 1103P and Dogridge were evaluated for
fruitful canes, yield and quality parameters (Table 24).
Significantly highest yield and bunch weight was
recorded when the variety was raised on Dogridge
rootstock. Maximum fruitful canes were recorded
when grafted on Dogridge and found at par with
1103P rootstock.
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Table 24. Effect of different rootstocks on fruitful canes, yield and quality of Manjari Naveen

LSER
Rootstocks T Acidity Fruitful
No. of (%) canes (%) | [ eaf area
Yield Bunches i (cm2)
(kg/vine)
11031/ 110R 12.17 32 380.42 18.32 0.58 92.89 164.23
14031 / 140Ru 10.94 28 390.86 18.12 0.55 88.45 165.42
11039t/ 1103P 12.73 31 410.68 17.52 0.56 93.82 172.36
ST / Dogridge 13.72 33 415.63 17.10 0.55 94.45 170.65
SEm+ 0.13 0.72 3.18 0.43 0.01 0.71 1.34
CD at 5% 0.4 2.23 9.82 1.33 0.03 2.19 4.13
e et Manjari Medika

Tie AfeH F FoEE A, IO S UrE qE w5 Manjari Medika grafted on 110R, 140Ru, 1103P and
TEET: 1102, 14 0311"({, 1103 it PR T Dogridge were evaluated for fruitful canes, yield and

& & - ; quality during 2021-2022 (Table 25). Vines raised on
F fon e ( 25)! EN i Dogridge recorded with significant higher yield,

Rl ﬁ SAferhan Iu, e a5, g8 Rehed, q;5v|a|£| bunch weight, juice recovery, fruitful canes and leaf
o T SR U1 &3 ES1 fohal TRIT| JRUTHIER, SIS grea. Thus, Manjari Medika grafted on Dogridge was
W FHATd HTeKI AfgehRt T sk Yeia arm | found superior over others.

ATFCTERT 25. WISl HISEhT o HEAGTE o, IS IR Juramt W i geramat &1 g
Table 25. Effect of different rootstocks on fruitful canes, yield and quality of Manjari Medika

LSER
Rootstocks REEMIC Acidity (@+fiz) | Rootstock
No. of (%) Fruitful | Leaf area
Bunches canes (cm?2)
(%)
110ATT/ 110R 14.47 45 321.63 19.0 0.41 68.8 94.90 160.46
14037 / 140Ru 13.85 48 288.51 20.2 0.45 67.0 92.80 158.16
11039t/ 1103P 14.09 50 281.76 20.4 0.39 67.1 90.67 160.50
SITRST / Dogridge 16.66 48 347.16 19.1 0.33 69.0 95.20 173.94
SEm= 0.22 0.46 1.06 0.01 0 0.01 0.03 1.16
CD at 5% 0.68 1.42 3.29 0.04 0 0.06 0.11 3.58
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et feRoTiursT

Hist foRwTfireT &1 110311, 14037, 110341 3R ShIi
W FHAMT fora T it wererR A, IuS IR e
AT o foTu STmeher foRam T (qTfeteht 26) 1 1403
T HAMHA FH T IHATH 3T 7 TS T TSt hl T8
St SRS geigd o TaeH o SUek off| ST 3k
1103TR Jegd W IME T8 wisdl forerfie 3 I=ram
Terwiferr Trepardl, worgrit e 3T uol & g foha |

Manjari Kishmish

Manjari Kishmish grafted on 110R, 140Ru, 1103P and
Dogridge were evaluated for fruitful canes, yield and
quality parameters (Table 26). The highest yield and
number of bunches were recorded in 140Ru rootstock
and was at par with in combination with Dogridge
rootstock. Manjari Kishmish raised on Dogridge and
110R rootstock recorded highest raisin recovery,
fruitful canes and leaf area.

arferert 26. wiet feRvTfae & wererl &4, Suw ot Ture W fafie gerg=at &1 g

Table 26. Effect of rootstocks on fruitful canes, yield and raisin recovery of Manjari Kishmish

et

Rootstocks

11031/ 110R 8.41 40 210.25

14037 / 140Ru 9.26 42 220.56

11039t/ 1103P 8.7 37 235.14

SITRST / Dogridge 8.64 41 210.65

SEm:+ 0.2 0.87 425

CD at 5% 0.62 2.68 13.1
atmea frgea

1103TR, 14037, 11039 3R SIS W AT AT
e 1 STeher worgrRlt o, IUS R TUTET A&
% YR W foran T (arferert 27)1 SRS gaigd ™
FAftd o o I=Iad 3UST, Wegrlt 3, T8 TE&AT 3R
TS a5 ¢Sl fohdT TR

3R Toremt ® g HIUAAYE a9T SgwE
Uige o 3MTeheld UX TeqaH

Ig ufEisAT ®E, 2021 ® V&b iR e § wiéad
T BB YTl (Li-6400, LI-COR) T 39T
FTeh g HEGTHIA AT ARIH dTeeeh! HIUH & 3¢9
o foru 3% it 75| waifres feurfa & d9ga S W wafia
ofaed Higod i SR s # qoqor =@or § e
1300-1400 T 900-100 HTEshHIe H-28-1 X gehrat
FEEYE 20 ¥ 30 HTEshHE H-28-1 % sfi= Hifta o

*ﬁ

EGENIC] Acidity (|fi2) [ Rootstock
(%) Fruitful | Leaf area

canes (cm?2)

(%)
21.05 0.53 26.5 96 162.48
223 0.54 26.1 92.51 159.45
21.1 0.55 25.4 89.14 160.27
22.2 0.52 26.6 91.78 169.25
0.15 0 0.18 0.65 1.17
0.48 0.01 0.57 2.02 3.62

Thompson Seedless

Evaluation of Thompson Seedless grafted on 110R,
140Ru, 1103P and Dogridge was performed based on
fruitful canes, yield and quality parameters (Table 27).
The highest yield, fruitful cane, number of bunches
and bunch weight were recorded in the variety grafted
on Dogridge rootstock.

Studies on  estimation of light
compensation and saturation point of
grape varieties

Project was initiated in May, 2021 to measure the light
compensation and saturation point of grape varieties
under field condition using portable photosynthesis
system (Li-6400, LI-COR). Under field condition,
Thompson Seedless and Bangalore Blue grafted on
Dogridge had light saturation approximately at 1300-
1400 and 900-1000 umol m=2s-! and light compensa-
tion between 20 to 30 pmol m=2s-! at flowering stage.
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arferert 27. otaa frect® & werert &4, Iuwt 3R Turemt W fafte gergeat @ g

Table 27. Effect of rootstocks on fruitful canes, yield and quality on Thompson Seedless

Hqerqgd
Rootstocks Fruitful

canes (%)

Acidity
(%)

Leaf area
(cm?2)

110ATT/ 110R 9.19 27 340.39 19.35 0.55 92.52 164.25
14031 / 140Ru 8.59 26 330.5 20.32 0.56 85.36 159.4
11039t/ 1103P 8.39 27 310.85 20.28 0.58 78.32 165.32
TRt / Dogridge 9.86 28 365.1 20.17 0.57 95.12 166.25
SEm+ 0.23 0.62 2.07 0.36 0.031 0.49 1.25
CD at 5% 0.73 1.91 6.38 1.12 0.1 1.52 3.87
TS Wﬁ W FeArua feaaT digerw Standardising irrigation and nutrient

warent § =g ofR uiwe ae st o
TR IRT0T

SRS T Fatid fhaee Heed darsti 6l gig sEm
U qcd AL ST SAETIRAT I HHRIRA FH h TG
Iz ufEST 2021 § IE 6 TE| TR S deal o A1
=R s Tl (SR % gfg = SN e fe T ge
U aTfieRter W ST s TR i e ufaeia
o 1Y TeH scAfeh fgeigd § w@r T | diene e
drferent 28 3R 29 ¥ foom T R

schedule for Crimson Seedless vines raised
on Dogridge rootstock

The project, was initiated during Sept. 2021 to
standardize 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
recorded open pan evaporation) along with four
nutrient treatments were laid out in factorial
randomized block design with three replications. The
treatment details are given in table 28 and 29.

ATfereRt 28. Uiwes Tea #iR s Aetie (afig wwor ofk o frg o g@e 7 Ao w snatia Rrerd sgat)

Table 28. Nutrient and irrigation treatments (irrigation schedule based on crop stage and open pan evaporation)

gfig 1T / Growth Stage I 1 I IV Euaagl fa=g /
Subsurface irrigation)

TR B2T8 / Foundation pruning

T gfg / Shoot growth 40 30 40 30

T ShifereRt fa¥ed / Fruit bud differentiation 15 15 15 15

o TRl q9T %l hifcTsht forehTe / 15 15 15 15

Cane maturity and fruit bud development

121167 - wetd Bes / 121days - fruit pruning 15 15 0 0
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gfig 3Ta%AT / Growth Stage IV @udEagt fa=ng /
Subsurface irrigation)

%ot BT / Fruit pruning

T gfg/ Shoot growth

g5 § @fed 89 @ / Bloom to shatter

Tfor Qﬁf’, qen fashma / Berry growth and development
foRSH & GTE T / Veraison to harvest

fagm smafer / Rest period

ATFCTERT 29. U ZeHe

Table 29. Nutrient treatments

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

_ N(kg/ha) P,05(kg/ha) K20(kg/ha)

T/ N1 266.6
T2 /N2 266.6 177.6
T3 /N3 200 133.3
T4 / N4 133.3 106.6

firens dedie (W1, T2 3iR 2e3) =1 wae feu foams
qehe1eh o WIEAW W, STelfoh dIcHe U4 hl 39ddg =g
Tereteh o HIEAH © HY 9 ol TEUE W ST fgud %
1Y e fersmeR AR foRa |

a1 o1 IRIYE fod 7 7.45-7.74; 361 (i@ /wH) -
0.75-1.06; Sfe®w e (%)- 0.83-1.20; T
(fdfiew) - 54.1-76.9; W37 (fifiem) - 84.4-129.5
I o, A1 (dIdTeA) - 840-1189 o st o1l a1 2021 -
2022 % GF FA 99 IR 3§t A 1260.6
fordt 3R 793.50 fordt o<t <t 73| =nfiwr o wor 3w STafy
& R 134 fea1 9o aarett i =g 7€ i TE)

ITEAE! d-h (14) & wem § 216.1 forft fo=ms &
1Y 9t | 3cqTied 3ust (17.95t/ha) TehT 2Afersh off 37t
gag) fgu =g fedie 11 & srer oft| fetie 14 9 3=aq
STl 3TN geAdl (Seegs) ff o 1 M, S foemE %
g T A ISl % ded Heeaqul 7l IR I U
UIYeE dcdl oh ¢IeHe o ot WeeaqUl &9 ¥ i 7 fawr
@ R Tl % T o7a:fraTcns ywra ot srmeds o

*_n;

f

266.6
266.6
200

200

The irrigation treatments (I1, 12 and I3) was applied
through surface drip irrigation technique whereas
treatment 14 was applied through subsurface irrigation
technique by laying laterals with inline drippers
directly at 9” depth.

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; Av. P,Os (ppm) - 84.4-129.5 and Av.
K,O (ppm) - 840-1189. Total pan evaporation and
rainfall recorded during the period 2021-2022 was
1260.6 mm and 793.50 mm respectively. The vines
were not irrigated for 134 days during the period due
to rains.

Treatment with 216.1 mm of applied irrigation
through subsurface technique (14) along with rainfall
produced yield (17.95t/ha) was significantly higher
and on par with surface drip irrigation treatment I1.
The highest water use efficiency (WUE) was also
recorded in the treatment 14, signifying its importance
under low availability of irrigation water. The
grapevine yield did not differ significantly between



Jugug S STreAdr 1 G ekl AT I ded iR
o ot It T forn % < weeal ®9 @ fim
T 9| TEcaYUl ® ¥ TaH AE B a9 LIeHe T
W ¥ gl foha T et I=Ian foeg ar s 3w feRa
T o)

o % QUi fae it e % ERE N, P, K, Ca, Mg
3R Zn % fore woiga amft 3 dede & g &g Tecaget
wqﬁé@wmﬁwﬁmzlﬁlcﬂa&m%ﬁwﬁm
T& | A = 4, 39 @d A ¥ uT 9 W 9
IAGH qedi o Ty e dede & ffe K 3 Ca &
foru €oa mmmft 4 wrh wnelehar fe@s @, e fi=rE &
foTu 3uddg deriish oh1 IUANT foha TR 1| UINek dcall o
ITER o S, T3 3R T4 il g § T SR T2
Zieife o €aat # ° 3 I & I=aH oA @Sl U T,
el 3R A K I o)

b1

HIGH3U- 33 a1 wftraeT 2022 >

the nutrient treatments and even the interaction effect
was also non-significant. Total soluble sugars and
acidity non-significant between both main factors i.e.
nutrient and irrigation and their interaction. Signifi-
cantly highest pruning weight was recorded in the 11
treatment where highest irrigation water was utilised.

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
were also not significant. At veraison stage, the
petiole content for potassium and calcium differed
significantly between the irrigation treatments with
the highest values found in I4 treatment where
subsurface technique for irrigation was used. Amongst
the nutrient treatments, highest values of petiole K
and Ca was recorded in N1 and N2 treatments
compared to N3 and N4 where lower K was applied
to the grapevines.

ATfeTeRT 30. 3R T IUW, B3 a9 R UrEwT W iedel & 9T (2021-2022)
Table 30. Effect of treatments on yield, pruning weight and quality of grapes (2021-2022)

?lzj?\lje/nts 3“13/%?"3‘ o
Irrigation =T fodt) / Bunch | (7)) /

Water WUE (kg grapes/ / Pruned

applied mm of irrigation biomass

(mm) water applied) (t/ha)
AL /11 16.52 273.7 60.3 27.00 250.69 18.2 0.82 3.71
A2 /12 15.49 212.0 73.1 27.26  245.60 18.4 0.76 3.46
A3 /13 15.34 216.1 71.0 27.29 248.53 18.5 0.82 3.24
A4 /14 17.95 216.1 83.0 27.50 259.15 18.7 0.78 3.37
TA1 /N1 16.53 - - 27.63 257.04 19.1 0.82 3.56
TA2 /N2 16.32 - - 26.47 250.68 18.4 0.76 3.44
T3 /N3 16.19 - - 25.83  248.92 18.1 0.79 3.40
T4 / N4 16.25 - - 29.13  247.32 18.3 0.81 3.38
SEm+ 0.53 - - 0.90 6.75 7.66 0.02 0.11
Main effect 0.75 - - NS NS NS NS 0.31
SEm+ 1.07 - - 1.80 13.49 15.33 0.04 0.21
Interaction NS - - NS NS NS NS NS
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aTfereRt 31. 3R T IUW, BeT3 a9 R UrETT W edel & T9TE (2021-2022)
Table 31. Effect of treatments on yield, pruning weight and quality of grapes (2021-2022)

e Freiia )

Irrigation treatments

] faard s (fndft) /

(mm)

Irrigation Water applied

IuA (e/TFR) /

Yield (t/ha)

ooy (ferett o/
firems Tt frdt) /

WUE (kg grapes/mm of
irrigation water applied)

A1 /11 273.7
™2 /12 212.0
AF3 /13 216.1
A1 /11 216.1

IR (facta fafie=r Ta.) | wig 3k =
% FAURU R fomem 3 JaeHdw
A -UTTeTHR huifste 3 I uTiéehed 1
\ECar

IR W AR 3R 3Tk ATh0TT o THTE Hl AL HH 5
fere wersfr g fam| arufies FeSO, 3 ZnSO,
3ITeh! W Fe- AU 3T Zn- 941601 o 3TFT % R0
Tfor 3 ufe™i § Fe & @er-ong 99 amfi ° 3gaH™
gfg urE T

TOTRS, 110 AR dAT 1103 9T W FHeA™d
ATHEA HiSeld o ToTe SrquTaT afgsorar «iat
T et

TEM I T H SIS, 11037R 3R 11039 gergd
TR T SR ufus g9 W giee Higed il hafid
foram | sk Faftid N w8 fRar werfees A #
T 1| Tesh ST ol T3 Advral o &’ (0%
TITHITA, 0.25% UATHITA, 0.5% TATHTA, 0.75%
THTHITA, 1% TATHICA 37K 2% TATHICS) ot ot &
dten i fafeq fomen mn, 52 A w1, w2, s,
T4, TES IR THe dedem & Tifd foram | wuTes
gsl W I Sardn Tl % yue 1 IsmEe R
T S FANTRA T, q07 ST &1, S TEE R
qrefiem, Shfcvram, fefifsem it wdiirgs & waT ofit firdh
srerfa fee, Hqe v Ferrer i faga =mereRan, Hifeam,
Trefsrm, Sfcsrem, Afifsey 3t Fase |

*ﬁ

16.51 60.3
15.49 73.1
15.34 71.0
17.95 83.0

Development of biocompatible nanoclay-
polymer composites and nanoparticles
with reference to retention and release of
iron and zinc in grape (Vitis vinifera L.)

Field experiments were conducted to study the effect
of iron and zinc nanoparticles on grapes. Significant
increase in Fe as well as Zn content was recorded in
berries and leaves due to application of Fe-NPs and
Zn-NPs over conventional FeSO, and ZnSO,
fertilizers.

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

Cuttings of Dogridge, 110R and 1103P rootstocks was
collected from nursery of the institute and rootstocks
were raised. After attaining maturity of rootstocks,
grafting was performed using Thompson Seedless.
Each grafted plant was kept in 8 kg plastic bags.
Every pot was weighed and irrigated with water
having different salinity levels (0% NaCl,
0.25%NaCl, 0.5%NacCl, 0.75%NaCl, 1%NaCl and
2%NaCl) designated S1, S2, S3, S4, S5 and S6
respectively. Effect of different salinity levels was
studied on physiological parameters viz. chlorophyll
content, leaf water potential, biochemical parameters
viz. phenol, proline, chlorophyll, protein and plant
sodium, potassium, calcium, magnesium and chloride
levels and soil viz. pH, electrical conductivity of
saturated paste extract, sodium, potassium, calcium,
magnesium and chloride levels.



ATHEA HEAH SR § FAG-THTGRTRAT i
TG 3R AT & Y2 hl Gafd A &
foru disftem & I emenfia gEfeRvor w1
IEEa]

fSiteTR & A1 - 3T TRt s faskfia & & fog
Y o G TS TRESHT B IE TR | afEsET %
3l | wifta € fafim ol @ disfem (dididi,
ST, 6-5T) & 1 HON A1 ST, ATHEH Higed
SR R AR o 31 0T 6l St TATEehTT T STEA
ST AT fISTI3TR o 3TasISl o1 7E93|

TRATT HU-TAaTg IRFEATEt o q8a SR
H e & e ot & fou uew
AT FIAT JUTTeAT

I o TNH TH A3 THASET IR TR Fedfad H |
TERTY 3TN USiH TSl & IWmhfesef ST il @t &
ufigza § wriifie faer yg@ wuenet 3 @ s 7 ffim
IRITGE el o o7 ST 1 Tt # TR wmeeti
TIHAT AT ULl 2| Hfoh TR hiy-Seraryg afdfeuf
H R A Sdl & AR el iR 3 JEed W
I ST AT IS Tl 7, SHIT TEATeId shrd
AT I AATE ITAHAT o FH A I U HAM
GRS |, U TrteaR fashfia fora Smom st Ageayuf
et S8 @, Afaudesiia wud faem =T,
uififeufae feafor, snfdfes Jeram o frames /frmE
IR 3G o 9N | SIHSR JgH AT | R § TR
forerml o IRfeR 22T TR foRam T R sk fohe e g
1 fosmuT foRarm TR ® TR Feew 1 Ush Uik anfhen
Higet dgR foRam T R
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Development of nano based formulation of
PGRs for enhancing the bio-efficacy and
addressing the residue issue in Thompson
Seedless grapes

The new was project initiated during the year to
develop nano-based formulation of PGRs. Objectives
of the project includes: Synthesis of nano particles of
PGRs (CPPU, GA3, 6-BA) by different methods, to
study the bio efficacy of nano particles of PGRs on
Thompson seedless grape and to study the residues of
nano PGRs.

An online information system for
physiological disorders of grapevines
under Indian agro-climatic conditions

A new project was formulated and proposed during
the year. Physiological disorders are among major
problems in the tropical viticulture scenario of
Maharashtra and neighbouring states. Serious
problems are faced in grape cultivation due to various
physiological disorders. Since systematic data on
physiological disorders of grapevines and its
management under Indian agro-climatic conditions is
not available online, the proposed work will fulfil the
gap of online availability of information. In the
project, a software will be developed that will provide
information on important aspects like symptoms,
susceptible crop growth stages, ecological conditions,
economic losses and preventive/control measures, etc.
Preliminary data has been collected on physiological
disorders in India. The collected data has been
analysed and a preliminary logical model of the
system has been designed.

IV. 3R ® Uehichd ER&IUT Aok Iehl h TaehTdl TR IN&A

IV. Development and Refinement of Integrated Protection Technologies in Grape
W%@wsﬁmmaﬁ?maﬁzﬁwaﬁ?avhqawﬁ IR & @ TR
& fee® v s fFesr wHE & T ° T gedisd

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

Fach TEIHT3ed

3R i g9 faf TRl & uwil & @i | o7
forU U e TEIwTSEE i aroTfaes fardiwar
Suassh wre firft fope (A, set) % WerRE |

Fungal endophytes

Molecular Characterization of Fungal Endophytes
Isolated from Leaf Segments of Ten Different
Grapevine Varieties

The genomic DNA was extracted from 100 mg seven
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ard fgd g 51 was Tereged & 100 Tl
e § S ST 1 gue fohan T wasw
USHTEad % (TR TgaEmHe ST SeHe EshTEss
T (AT & 6t raiiies Igm St g -
1 3R AFATH-4 FT ITAT Feh yateka fepam mam
Yiefterr gffsran Trenfera orie argder (e dieiesm
foreen 9700) # Y TE| FA 38 MG F AT 700
Aift w1 gwa diEieR vad fommm safaw, 38
AT hl TAETETH, g0 & TR HeRfET Ham T
SATEZTA T %1 39ANT Hd §Y THESATE (el |
IS ITIHHT ok |1 38 FAFh USIHISH hl TIHA
THET 1 TE| FA 38 Hdeh USIBIEIF ATgHICIH i
IRATH STIFT TSR T ol =l foh 15 STgdieied 3
94.04% ¥ @t Yfqwrd TIHH, TERATE S, S
STERIRIAE T Frd JORRHETEHS & wefed fafia
STt o @Y qHHaT fe@rsg (arfetert 32)1

28 HATgHIeleH 3Fld, THsl-4, THell-5, THUA- 1, THUA-
431, THTA-5, THTA-6, TAUA-9, THUH-12, THUE-14
IR -1 9 95.83% T 100% TN ; FIGARAT SHTH
T GeIfeerd o T (drfeteRt 32) | SATSHICed Ui TEH-
4, THUH-2, THUA-8, f3TN-1 3R STW-6 7 T=FHEIRT
STNTSS & T 95.64% T 100% qh fHehean foerad
TIAICTST 1 GEIAT| ATSHICIE 31fd, TH-2, TH-6,
THUA-4 3T AWSH-1 7 97.41% & 100% fahag
BEIATST SreeiaT Tehies & &1 euiefl, st fo o
TRSTISTHEEE ¥ Hafid 71 Tgdicied gt -2,
THUA-45f1, THUH- 16, 3T THUH-21 9 HAN: 96.81%,
100%, 96.43%, 100% TgaH RGRIT STFRACIR,
TFTHIERICTT  IRgeH,  SRuIid  IHRIEEr 3R
SEIfIenarsaE qifieic % ane i ErEesAieE d
J T ST -TAT S % 8T Foie e | veqefsrerd
TSt =R fohet §, Safeh 7. 3TRTS 3T TEfoerd
Fotaa ayft g8 foret # disg wE e (e 12))

days’ old grown mycelia of 51 fungal endophytes
following the manufacturer’s protocol for DNeasy
Plant Mini Kit (Qiagen, Germany). The nuclear
ribosomal DNA internal transcribed spacer (ITS)
region of FEs was amplified using the universal
primer pair ITS1 and ITS4. PCR reaction was then
performed in an automated thermal cycler (GeneAmp
PCR system 9700). Among the 51 isolates, the 38
isolates showed successful PCR amplification of
approximately 700 bp. Therefore, 38 isolates were
subjected for Sanger sequencing from the NCCS,
Pune. Sequence homology of 38 FEs with the
available sequences in the NCBI GenBank was
carried out using BLASTn program. The ITS
sequence information of 38 isolates revealed that 15
isolates shared 94.04% to 100% sequence identity
with different species belonging to the Aspergillus
genus, Family Trichocomaceae and class
Eurotiomycete (Table 32).

The ten isolates viz., SB4, SB5, MN1, MN4a, MN5,
MN6, MN9, MS12, MS14 and T1 shared 95.83% to
100% sequence identity with the different species
belonging to Curvularia genus (Table 32). Isolates
viz., S4, MM2, MN8 and VR1 and VR6 showed
closest sequence homology ranging from 95.64% to
100% with Nigrospora oryzae. Isolates viz., S2, S6,
MM4 and RG shared 97.41% to 100% identity with
Daldinia  eschscholtzii  belonging to class
Sordariomycete. Isolates viz., C2, MN4b, MS16, and
MS21 shared 96.81%, 100%, 96.43%, 100% identity
with Fusarium oxysporum, Exserohilum rostratum,
Bipolaris  euphorbiae and  Pseudopithomyces
palmicola respectively. The phylogenetic tree
constructed showed seven distinct clades
corresponding to the seven different genera.
Aspergillus species were found to be the dominant in
four varieties whereas N. oryzae and Aspergillus
Sflavus were found to be present in all the ten varieties
(Figure 12).

ATFTRT 32. TAEIEteTE Aaeh UTEUn W&AT & |19 g8 3R & HA1eT3T & Uit Wet & 3re fohe mu 38

USIHTS{eeh shaeh <hl ATUTIER Ug==

Table 32. Molecular identification of the 38 endophytic fungi isolated from the leaf segments of ten grapevine
genotypes with their NCBI GenBank accession numbers

hd<h @WIEE’\H EECIE] TI'§ ATfadt Identified Species
.| ST

<

Fungal Endophyte
Isolate

1 | cS1/fomg-1

Aspergillus flavus / TERUTTE AT

TAHE TS SEh
T |,

NCBI GenBank
Accession No.

OL700037
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.. ®as USIhEed gt S UTfaAt Identified Species TTH TS ASh
S. No.| sraiver A .
Fungal Endophyte NCBI GenBank
Isolate Accession No.
2 CS2 / faug-2 Aspergillus flavus / TERISTTd FAad OL413656
3 SB-2 / Tgsi-2 Aspergillus niger / TeRISTT ATESR OL687485
4 | SB4/ugs-4 Curvularia lunata / FXIARIT AT OM267783
5 SB5 /ugsi-5 Curvularia lunata / W@ﬁ?ﬂ T OL687490
6 | Sl/uwg-1 Aspergillus flavus / TERITAd Feldg 0OL687527
7 | S2/w@-2 Daldinia eschscholtzii / STeS=aT T&hicst 0L687534
8 S4 /Tg-4 Nigrospora oryzae / TIHICIRT 3RTESH ON059594
9 | S5/twm-5 Aspergillus nomiae / TEfoierd THt 0OL437207
10 | S6/wH-6 Daldinia eschscholtzii / STeSH-AT T&hlest OL687484
11 | MM1 /THTH-1 Aspergillus awamori / TeRISTeTd 31aER1 OM265281
12| MM2 / THUA-2 Nigrospora oryzae / TETITREIRT 3RTEA OL687476
13 | MM3 /WHUH-3 Aspergillus flavus / TERISTAT FATd OL687479
14 | MM4 /THUH-4 Daldinia eschscholtzii / ST TEhleit OM265282
15 | C2/#1-2 Fusarium oxysporum / ‘Pl@ﬁ?m X Eocicasiced OL687471
16 | MNI /THTA-1 Curvularia lunata / FIGARIT GATET OL423559
17 | MN3 /THTA-3 Aspergillus oryzae / TERISTTE STRTESH OL423560
18 | MN4a /UHUA-4U Curvularia verruculosa / ?m"@@ﬁ?w éz&a%ﬁrm 0OL423561
19 | MN4b / THUA- 451 Exserohilum rostratum / TFIEUIeTH 2:)'@277 OM265283
20 | MNS5/UHUA-5 Curvularia verruculosa / W@ﬁ'ﬂT é@%?ﬁrm ON059586
21 | MNG6 /UHTA-6 Curvularia lunata /W@ﬁ?ﬂ S gCl OM265284
22 | MN8/THUA-8 Nigrospora oryzae / TTIIRT RIS ON059584
23 | MNO /UHUg-9 Curvularia lunata / W@'@ﬁ?ﬂ AT OL687480
24 | MS5/uHUH-5 Aspergillus flavus / TeRISIT FAad OM265285
25 | MS7/WATHE-7 Aspergillus flavus / TERISTTd FAad OM265286
26 | MS8/THUH-8 Aspergillus aflatoxiformans / TERISITE STFATCHFTHREAZL OM265287
27 | MS12/WHTHE-12 Curvularia oryzae / W@ﬁ?ﬂ RIS ONO059585
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28 | MS14 /uHug-14 Curvularia aeria / 5‘7‘@@7%‘77 Prien OM265294

29 | MSI15/THug-15 -spergillus aflatoxiformans / TERISITE STFATCHFTHREAZT OM265329

30 | MS16/THEH-16 Bipolaris euphorbiae / STEIITRE THRIT 0L687481

31 | MS21/WHUg-21 Pseudopithomyces palmicola / ﬂ@?ﬁeﬁﬂﬁﬁy ClEEALS OM265327

32 | RG/¥H Daldinia eschscholtzii / STSHAT T&blesit OM267780

33 | T1/3-1 Curvularia dactyloctenicola | FRGANIT SFRTITIFIAHIT OL687520

34 | VRI/fasm-1 Nigrospora oryzae / TRHIGRT 3TRTSSH OM267733

35 | VR2/fasm-2 Aspergillus striatus / ToRfSrerg fegued OL687483

36 | VR4 /faem-4 Aspergillus quadrilineatus / TRt W@W@EF OM267778

37 | VR6/Tas1R-6 Nigrospora oryzae / TRIHIIRT 3TRTSSH OM267779

38 | VR8/faem-8 Aspergillus flavus / TERITAT Frae 0OL423645

for 12, faftre el & fow @me ST aTet ST % SRR & ot waew Uerhed i fafagar foamd gu oA ema

Fig. 12. Venn diagram showing diversity of fungal endophytes among the grape genotypes cultivated for specific purposes
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Note: CS: Cabernet Sauvignon, CS: Crimson Seedless, SB: Sauvignon Blanc, S: Shiraz, MM: Manjari Medika, MS:
Manjari Shyama, MN: Manjari Naveen, TS: Thompson Seedless, RG: Red Globe, VR: Vitis rotundifolia
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Identification of VOCs by GC x GC-TOF/MS

In inverted plate assay, S5 and MM4 showed 72.72%
inhibition of C. gloeosporioides growth. The VOC
analysis revealed that a 7-day-old culture of
endophytes S5 and MM4 emitted 26 and 15 VOCs
respectively, which were putatively identified by GC
x GC-TOF/MS. In the chemical profile of VOCs, the
alcohol class of compounds was in abundance, while,
other identified compounds were in less proportion
such as alkanes, ketones, sesquiterpenoids,
hydrocarbons, acids, ester, pyrazine, alkatriene, and
furan.ketones, sesquiterpenoids, hydrocarbons, acids,
ester, pyrazine, alkatriene, and furan.

The most abundant compounds in the S5 isolate were
Azulene, 1,2,3,5,6,7,8,8a-octahydro-1,4-dimethyl-7-
(1-methylethenyl)-, [1S-(1a,7 a,8aa)] followed by 1-
Butanol, 3-methyl and 2-Phenylethanol. The VOC in
MM4 which belonged to the ketone class, 1,3-
Cyclopentanedione, 4,4-dimethyl (57.89%) was
abundant with a RT of 6:30 min followed by aromatic
hydrocarbon, Azulene, 1,2,3,5,6,7,8,8a-octahydro-
1,4-dimethyl-7-(1-methylethenyl)-,[ 1S-(1a,7a,8aa)]
(9.39%) with RT of 12.34 min.

Molecular Characterization of Fungal Endophytes
Isolated from Different Plant Parts of Grapevine
cvs. Manik Chaman and Cabernet Sauvignon

Among the 73 isolated fungal endophytes, 69 isolates
were amplified using ITS1 and ITS4 universal
primers. BLAST analysis revealed 47 fungal
endophytes were identified as phylum Ascomycota
while the remaining twenty-two were unidentified.
The ITS sequence information of 47 isolates shared
99.8% to 100% sequence identity belonging to nine
different genera viz., Alternaria, Aspergillus,
Colletotrichum, Cytospora, Diatrypaceae, Fusarium,
Lasiodiplodia, Pseudofusicoccum, and Trichoderma.
Total 19 distinct species belonging to eight families
Pleosporaceae, Trichocomaceace, Glomerellaceae,

Valsaceae, Diatrypaceae, Nectriaceace,
Botryosphaeriaceae, and Hypocreaceae were
identified.

The genus Lasiodiplodia was found to be dominating
followed by Alternaria, Aspergillus, Fusarium,
Pseudofusicoccum, Trichoderma, Colletotrichum,
Cytospora, and Diatrypaceae. The sequence
information of 41 fungal endophytes were submitted
to NCBI GenBank (Table 33; Figure 13). The
compatibility assay of fungal endophytes revealed
that the four isolates MCB1, MCB4, MCB6, and

R
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MCB10 were found highly compatible with kresoxim
methyl 44.3 SC and sulphur 80 WP. Two isolates viz.,
MCB2 and MCBS isolates were highly compatible
with Sulphur 80 WP.

Optimized protocol for genomic DNA isolation of
Trichoderma isolates with slight modification in the
earlier protocol by replacement of mycelial mat
grown on PDA with mycelial mat grown on PDB
medium. Eight endophytic fungi were isolated from
the berries of grapevine cv. Cabernet Sauvignon,
seven isolates were identified as Trichoderma
asperellum and one isolate was identified as
Trichoderma asperelloides based on the ITS sequence
information. The sequence information of these
isolates were submitted to the NCBI GenBank
(CSBY1: OM280450; CSBY2: OM280451; CSBY3:
OM280452, CSBY4: OL778931; CSBYS:
OM280453; CSBY6: OL774528; CSBYT:
OM280454 and CSBY8: OM280455). Similarly, four
endophytic fungi were isolated from berry, bark and
root of grapevine cv. Manik Chaman and stem of
dogridge rootstock were identified as Trichoderma
asperellum. The sequence information of these
isolates was submitted to the NCBI GenBank as
MCBY2: OL778931; MCBKI10: OM327607;
TMCR1: OM280457 and DRRS: ON063017.

Compatibility and field evaluation of formulations

The compatibility of all the Trichoderma species was
studied with the chemicals used for the management
of downy mildew. The results revealed that the
isolates of Trichoderma were found to be highly
compatible with Mancozeb 75 WP, Fosetyl Al 80 WP,
copper hydroxide 53.8DF and moderately compatible
with the Iprovalicarb 5.5 WP + Propineb 61.25 WP,
Metalaxyl-M 4 WP + Mancozeb 65 WP, Cymoxanil
8 WP + Mancozeb 64 WP, and propineb 70 WP based
on the highly antagonistic activity of endophytic
Trichoderma isolates against Colletotrichum
gloeosporioides and compatibility with chemicals.
Powder formulations of MCBY?2 (spore count: 6.26
x 107/ ml) and DRRS (Spore Count: 6.4 X 107/ ml)
isolates were developed using three different methods
viz., Talc Based, wheat flour-based, and raw rice
(Poha)- based formulations. Among the three
formulations, the maximum spore count was obtained
in the poha-based formulations as mentioned above.
Therefore, powder formulations of all 12 Trichoderma
isolates were developed through raw rice (poha) and
used for evaluations of their bio-efficacy against
powdery mildew disease under field conditions.
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During the 2021-22 crop season, MCBY?2 formulation
was used for the management of powdery mildew
disease in grapevine cv. Red Globe and results
revealed a significant difference in disease control,
and shelf life as compared with that of untreated
vines.

ATfeTeRT 33. ATUTeR =M= o Taier dter o f@eat @ ot feru U 47 whaes uSiwisiees 6t armuifass ug=m 3R
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Table 33. Molecular identification and NCBI GenBank accession numbers of 47 endophytic fungi isolated from

different plant parts of Manik Chaman
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S. No.| srrareiterea N
Endophytic fungal TFE .
isolates NCBI
GenBank
Accession
No.

I. MCRTI1 / EH'FﬁEGIT@ -1 Lasiodiplodia theobromae / AfEfETEar fPrsnH OM280457
2. | MCRT2 / THEHITE -2 Lasiodiplodia brasiliensis / ARIteTesan stfiferaf&a OM319565
3. | MCRT3 / THEHIAEI-3 Alternaria alternate / 3TeeTARAT el OM319567
4. | MCRT4 / o€l -4 Pseudofusicoccum adansoniae / PJ\@}H&!W TG OM319570
5. | MCRT5 / THEIAE - 5 Lasiodiplodia pseudotheobromae / AffSTitear WQIW OM319582
6. | MCRT6 / THHIAR -6 Lasiodiplodia theobromae / AfGFfSTisar frasiHt OM327670
7. | MCRT7 /wofts®él-7 | Lasiodiplodia theobromae / SfIISTASAT forisdt OM319620
8. | MCRTS /WHtsTR&A-8 | Lasiodiplodia theobromae / ARHSTersan formsit OL701333
9. | MCRTY /WoftsTE-9 | Lasiodiplodia theobromae / AfTISTANSAT ferisidt OL701326
10. | MCRTI13 / UHEteTRE-13 | Aspergillus flavus / TERISTTd Ftad OM327673
11. | MCRTI5 / THEIARE -15 | Aspergillus japonicas / TORISTeTd AT OM327678
12. | MCST3 / tHEIw&EI -3 Fusarium oxysporum / H@ﬁ'ﬂ? ST OM319691
13. | MCBKI / taHisfieh- 1 Pseudofusicoccum adansoniae / Wﬂﬁw TSHTH! OL830844
14. | MCBK2/ Q'H'FﬁEﬁ%—Z Pseudofusicoccum adansoniae / W&ﬁw Q@’FR:ﬁ:ﬁ 0L830845
15. | MCBK3 / uqEisieh-3 Diatrypaceae sp. / SFIZIAERT T, OM327448
16. | MCBK4 / tHHIsfieh-4 Pseudofusicoccum adansoniae / qshqf@aﬁw g OM333272
17. | MCBK5 / wiHisfi&-5 Lasiodiplodia theobromae / AfGFfSTeisar frsiHt OM327603
18. | MCBKG6 / tHHtsfi%-6 Pseudofusicoccum adansoniae / SSIFIfIHIFT TSI OM333271
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19. | MCBKS /WHH¥fi-8 | Lasiodiplodia theobromae / SHEANSTAISAT ferisit OM327605
20. | MCBKY / tHHsfieh-9 Lasiodiplodia theobromae / AfgFfsitean st OL774517
21. | MCBKI10 /THH&h-10 | Trichoderma asperellum / gvgaﬁsnf TR OM327607
22. | MCC2 / urEiEt-2 Alternaria alstroemeriae / 3T IR OM319697
23. | MCC3 / uHeEiEi-3 Fusarium equiseti / FISIEH Fladet OM319699
24. | MCC4 / urdiEi-4 Alternaria infectoria / 32T FHFIAT OM319819
25. | MCC5 / wHaHHt-5 Alternaria angustiovoidea / SfeeHRAT @@a?aﬁsﬁw OM319822
26. | MCC6 / TqHETEH-6 Lasiodiplodia theobromae / AfGFIfSTisar frasiHt OM320196
27. | MCC7 / THEH -7 Fusarium equiseti / ‘Rl@ﬁ?m HEL ) OM326807
28. | MCCS8 / THHTH -8 Fusarium cf. incarnatum / ‘Rl@ﬁ'ﬂﬂ HuE s=HIeH OM326826
29. | MCC11 / wH&Ei-11 Lasiodiplodia theobromae / AfmisTetsan formsidt OM326896
30. | MCC12 /uHHH-12 Alternaria alternate / 3TceTHRAT 37l OM327431
31. | MCC13 / uHHTEH-13 Alternaria alternate / 3IeZARAT 3TeetaT OM327432
32. | MCCl14 / TR - 14 Colletotrichum siamense / FIAHZFT AmHT OM327433
33. | MCC15 / uweiei- Fusarium equiseti / IS fwaet OM327434
34. | MCC16 / THETEHI-16 Aspergillus japonicas / TERITAG S OM327435
35. | MCC18 / taeiEi-18 Pseudofusicoccum adansoniae / WW TSHEHT OM333270
36. | MCSC2 / uqHiuEHi-2 Fusarium brachygibbosum / 'R]ﬁﬁw EIEALEICL] OM327708
37. | MCTBI / Ui - 1 Lasiodiplodia theobromae / Aftaifecifear st OM327711
38. | MCTB2 / tHEIETs{-2 Lasiodiplodia theobromae / Af&fsteaisar foaisiHt OM328105
39. | MCLDI1 / tHH TSI - 1 Aspergillus floridensis / TERfSTTd TS ad OM328109
40. | MCBY1 /waHtsflam@-1 | Cytospora sp / GREIZIIRT . OM341599
41. | MCBY2 /wgdidfiam@-2 | Trichoderma asperellum | ZTsehISHT TeReTd OL797982
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Fig. 13. Phylogenetic analyses of fungal endophytes isolated from Manik Chaman

STF T TSThT3H

sATuTferesk Ugem=

TToTeR =, T8 TN R HHTR Hiead o fafie et
¥ guF foRu U 20 SAERTES USiHEeE % Ucie ¥
Sifer €ivde, ey fore w1 SEqdTe shies fHehren )
IHaH TEHT T ST Fh 16TH AR ARCAT S
ol gafela feran | defter yaftia 3aami % 0.8% wid
S TaIBRIGE F At 20 T § T 1400 ief
TR st Iufedfd fomms| semeeTs T s 3w
Fh AT e O 3Iuciey SEHl %k @iy
AT TShrgem il fehaa ietish 1 78| e
T IUCTe ST ISR o T 16 HATSHICIed i 16Td
IR -ANTAT foeha=a & " >97% & 100 H FHEAT
Ut TE| 16UH AR-ARCAT 57 I e SR &
sfafen, 10 fafim 7R it foreat & oeht @Wei & e1em
fopu T 14 ST USrbEed B A SR o
THHESTE Seien (et 34) | smn ot T

S -TETET, AT FHEuur 3R sTgeerar Jra

UG o Soieh TR IR HIHSU-TATH, g0
TrNfiTeR B 8 Fherde Gifort ¥ Hicg USIhiEiish serifan

Bacterial endophytes
Molecular Identification

Genomic DNA was extracted from bacterial pellets of
20 isolated endophytes from different plant parts of
Manik Chaman, Red Globe, and Sonaka Seedless
following the manufacturer’s protocol for the DNA
purification kit. The 16S rRNA gene was amplified
using universal primers. 0.8% agarose gel
electrophoresis of PCR amplified products showed
the presence of ~1400 bp amplicons in all 20 samples.
Sequence homology of bacterial endophytes with the
available sequences in the NCBI GenBank was
carried out using BLASTn program. The 16S rRNA
sequence information of 16 isolates revealed >97% to
100% sequence identity with the respective species
available in the GenBank. In addition to the 16S
rRNA sequence information, the sequence
information of 14 bacterial endophytes isolated from
the leaf segments of 10 different grapevine varieties
was also submitted to the NCBI GenBank (Table 34).

Biochemical, Molecular Characterization and
Compatibility assay

Sixteen endophytic bacteria were isolated from Black
Paneer from Tamil Nadu and Cabernet Sauvignon
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Table 34. Bacterial endophytes isolated (16S rRNA sequence based) from different parts of grapevine varieties

W9, | EEee Il Species TAHTESTTE SiHah iargor
S. No.| Isolate NCBI GenBank Accession
1 | wEfiefieho / MCBKY | Bacillus subtilis / @ defefera OM346690
2 | woHisfieh2 / MCBK2 | Bacillus subtilis / Sfiera @efefera OM346689
3 | wmHfR1 /MCBK1 | Bacillus subtilis / SToera qafefera OM346688
4 | wEue2 / SL2 Bacillus subtilis / Sferd qafefera OM346682
5 | wHudAs/SLs Bacillus subtilis / g @efefera OM346683
6 | THTHAG / SL6 Bacillus subtilis / Sierd qafefera OM346684
7 | wHuA7/SL7 Bacillus subtilis / Sferd gafefera OM346685
8 | wHUA9/SL9 Bacillus subtilis / g aefefera OM346686
9 | wauA10/SL10 Bacillus subtilis / Sferd qafefora OM346687
10 | wHeiatE2 / SBY2 Bacillus subtilis / Sferd qafefera OM346681
11 | amsfwE2 /RGS2 | Bacillus subtilis / Sf&era qafefera OM346680
12 | wEEts / MCC5 Bacillus subtilis / Sfierd qafefera OM346679
13 | woEwEts /MCC4 Bacillus subtilis / g @efefera OM346678
14 | w1 / MCCl Bacillus pumilus / S girad OM346677
15 | woeftegaft / MCSC1 | Bacillus subtilis / 3fgera aaffera OM346676
16 | wHEH2 / MCP2 Bacillus subtilis / Sfierg gaiforg OM346675
17 | diw=1 / THI Bacillus velezensis / SHeTd aA~a& 0Q473003
18 | diw=2 / TH2 Bacillus tequilensis / HdeTq 2fehatf-aa 0Q503168
19 | 3%/ RF Bacillus subtilis / $fgea@  qafeforg 0Q503170
20 | SIUH1 /RF1 Bacillus subtilis / Sfterq  gafeferg 0Q407829
21 | AR/ RGl Bacillus subtilis / /@ gafeiorg 0Q503169
22 | ugsit1 /SBI Bacillus licheniformis / SIcTd e i=HiHId 0Q407851
23 | wEdfi2 / SB2 Bacillus sp. / Sf&eq . 0Q407830
24 | et/ sB3 Bacillus subtilis subsp. Subtilis / S&eTq qafefcerd 00473588
Terey. gefeford

25 | uHsl4 / SB4 Brevibacillus borstelensis / 5191 ST SeAf~&g 0Q473590
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THsts / SBS Bacillus subtilis / Sfgerd  gafeferd 0Q473591
27 | "wm1/CSl Bacillus subtilis / STaq  qafeferq 0Q402671
28 | diwm2 /€S2 Bacillus subtilis / Sferd  gafefer 0Q402731
29 | #fiwms /Cs3 Bacillus pumilus / S giaerd 0Q473589
30 | Hiwg4 /CS4/ Bacillus licheniformis / STHd TIEHHEHIT 0Q407827

qe:  UHHlsteh: WU WHA STeh, THUA: TR o, THsia: ST s’ TSTE: 18 Tald &, THEHET: ATfoTsh =H
o, THEuEEt: 7T =HA ek, THEd: mfte wme ufeena, dua: otmen diee, SIRuE: iy AgfewiferT,

Tl il sall, Hed: R FitaHt

Note:

MCBK: Manik Chaman Bark, SL: Sonaka leaf, SBY: Shiraz berry, RGS: Red Globe Stem, MCC: Manik Chaman

Cane, MCSC: Manik Chaman Subcane, MCP: Manik Chaman Petiole, TH: Thompson Seedless, RF: Vitis
rotundifolia, SB: Sauvignon Blanc, CS: Cabernet Sauvignon.
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F GHH 8 Tolld § Ueet fiees] yeeH ¥ & ST
ToRam TT| 39 SR, {8 TAlie UISEd fiees] % RO 61.36
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qE H FHH g g8 (A 15)1 STETRA IR
UG Sl § T[esi o fed Wi oI § Tgeaqul

from ICAR-NRCG, Pune experimental farm. Eight
isolates from berries of Black Paneer and eight from
the roots of Cabernet Sauvignon. Among these, 15
bacterial endophytes were Gram-positive and 1 isolate
was Gram-negative. Different biochemical tests were
carried out and the result revealed that all isolates
showed positive reactions in the catalase test whereas,
13 isolates showed positive in starch hydrolysis. In
the antagonistic assay, all isolates inhibited the growth
of X. campestris pv. viticola.

Isolates were compatible with copper oxychloride
50%WP (2.4 g/L), Kasugamycin 5% + Copper
Oxychloride 45%WP (0.75 g/L), Sulphur (2 g/L),
Metrafenone 500 G/L (0.25 ml/L) and Copper
Sulphate 47.15% + Mancozeb 30% (5 g/L). The
molecular characterization of 16 isolates was
performed by amplification of 16S rRNA region.

Development of Formulation and Field Evaluation

Among the bacterial endophytes liquid formulations
of RB1, RB4, R5, R8 and GB?2 isolates were prepared
and used for field evaluation against powdery mildew
in Red Globe during 2021-22 crop season. During
January 2022, Red Globe was severely affected due
to powdery mildew incidence ranged from 61.36% to
92.31% (Figure 14). To manage the disease, used five
formulations. Overnight old grown bacterial cultures
of 0.5 O.D. were used for foliar sprays at weekly
interval after berry setting stage. The severely affected
bunches started recovering and disease incidence was
reduced (Figure 15). Significant difference was



2
o2

rEmh
o

ICAR-NRCG Annual Report 2022

AL TTH B3| STIT=TRA (384.00 UMW) 3R TeH 2.0
7T /<l IT=Tia Tsi I gt § ARS8 (621.66 UH)
IR SATsHieied § Tfiehad it dd s &St foha 7T,
3hh a1 RS (607.67 UMW), R4 (567.00 TMH),
2 (565.33 um), W& (535.00 TM) | o 9TH
73|

Hftr fE % TG Hers T TR sereh § uset fieee]
U geed o forw et oft e 1 g 98 feeen
T| 3@ YHR, IR USIEERE SeiiTd sAsEied
AT RS, AN, AN 4 3 A 1 i 1§ 7oA d
RS firees] T & JaeH % fou STerse sTsdieied
q1g, Y|

AT Gk 3R TV AR R o IcUTe
& fou J9-TgT AT UEUT HEAHHA wT
IEEar]

T g foshfia Sta-TTgd U Yo Higed Sl T

|
%

o 14, & 9 W RS fiess W w1 MR yWE

obtained in the average physical weight of the
bunches in treated and untreated vines. The maximum
average weight of bunches was recorded in RS
(621.66 g) treated isolates followed by R5 (607.67 g),
RB4 (567.00 g), GB2 (565.33 g), RB1 (535.00 g) as
compared to untreated control (384.00 g) and treated
control (505.67 g) with Sulphur @ 2.0 g/L.

After berry setting till harvesting no any chemicals
were used for management of powdery mildew
disease in the experimental block. Thus, four
endophytic bacterial isolates viz., R5, R8, RB4 and
RBI1 were found promising isolates for management
of powdery mildew disease in Red Globe.

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

Bio-intensive disease management module developed
by the institute was implemented in the institute

..'-. " 3

Fig. 14. Severe incidence of powdery mildew on grapevine cv. Red Glob

Untreated control
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vineyard for 6th consecutive season. Total 250 L of
simple liquid formulation of 7. asperelloides strain SR
were prepared and applied as soil drench at weekly
interval. The overall disease incidence was less and
was manageable with approximately 7-8% lesser
number of sprays.

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:6-7%) as
compared to farmer’s practice plots (PDI: 32-35%).
The total cumulative reduction in pesticide residue
were observed in all the plots. The plots in which
pesticide residues were detected were far below the
EU MRL.

Bio-intensive disease and pest management module
was implemented at 10 out-station fields at Nashik.
Bioagents viz., Trichoderma, Bacillus, Pseudomonas,
Lecanicillium, Metarhizium, Hirsutella and Beauveria
were included as preventive soil and foliar
applications. Only bacterial spot was visible in two
plots and powdery mildew was observed in berries in
one plot. Downy mildew was not observed in any of
the plots. A very low incidence of anthracnose was
observed during July-Aug in all the plots.

At Nathe Farm, there was no difference between
damage due to pests in bio-intensive as well as farmer
practice plot. Damage at More Farm due to mealybug
and thrips was less in bio-intensive plots as compared
to farmer practice. At Pagar Farm, damage due to
caterpillars was less in bio-intensive plot as compared
to farmer practice. Thrips, mite, jassid and caterpillar
damages in Dugaje Farm was less in bio-intensive
plot as compared to farmer practice. Damages due to
all other pests were at par in both the plots. Grapes
from all the plots were residue compliant at harvest.

Bio-efficacy of new biocontrol agent
formulations against powdery mildew of
grapes

During the fruiting season of 2022, 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 35.
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Table 35. List of different field-evaluated fungicide formulations and biocontrol agents

HA®ATI Fungicides

AW ATAT UT AT | T Disease

€l ©% 1020 TE i/ CF-1020 SC
T-EIITHg 250 W& H / Mandipropamid 250 SC

FEIIig 25 % + MRS 24 % Sl /
Mandipropamid 25 % w /w + Zoxamide 24 % w /w WG

Sfl 9t t% 518 / GPF 518

St ff w6 1519 / GPF 1519

S 9t t% 1819 / GPF 1819

TEHEEHA  80% &e[dt / Cymoxanil 80 % WP
R 27% TH €1/ Ziram 27 % SC

HIH 80% Socqdl / Ziram 80 % WP

FFHIRIHTE 9. 81 + HHAFAISH 16.36 T8 T /
Fluxapyroxad 9.81 w /w + -zoxystrobin 16.36 w /w SC

FFITIRERIFETS 250 + YEAEargrsi= 250 ¥ wd &t/
Fluxapyroxad 250 g /I +Pyraclostrobin 250 g /I SC

Sft 9t % 1419 / GPF 1419
Teq 5% 3 €/ G-TTEN 5 % EC
wH & St dierieed / MBG Botanicals

Sit Y Tk 518 / GPF 518

IR h Fhgraqui Wdl & fou Taetiera
At @i TerTgeR . Tt

YA T § aATa Rt feuta T stieRet srfinrgun:
Tefi AT 7ied o Uer o fore e 8 2022
3T Hel BT TN 2022-23 % GRH S3AT fHese 31
weften sffedt & o it feufa =1 gremm i § we
TSRSl T AT Tk )

SR ¥ T Bqh T TG
AT Baeh, WANCAT Thsicy ol Aae UIStel: .
THsier el hl G wihg sEty fedeR @ e R,

A

Toreft /<t
Optimum dose g
or ml /L
1.25 ml SR =]/ Downy mildew
0.8 ml R fireies] / Downy mildew
06¢g g3 fietes]/ Downy mildew
5.0 ml SR fiees] / Downy mildew
0.9 ml R fiieies] / Downy mildew
25¢g g fireies] / Downy mildew
05¢g SR =]/ Downy mildew
3.5 ml R fiieies] / Downy mildew
20g e fietes]/ Downy mildew
0.5 ml Tl fieres] / Powdery mildew
0.2 ml uraEtt fieres] / Powdery mildew
0.75 ml Tt fieres] / Powdery mildew
0.50 ml Tt fieres] / Powdery mildew
5.0 ml Tt fieres] / Powdery mildew
5.0 ml et fieres] / Powdery mildew

Automated monitoring and advisory
system for intelligent viticulture

Visible range stress conditions data capture:
Visible range image data of stress conditions for
downy mildew disease and for flea beetle were
captured during foundation pruning 2022 and fruit
pruning season 2022-23 for training machine learning
models.

Management of stem borer in grapes

Larval parasitoid of stem borer, Celosterna
scabrator: The normal active period of C. scabrator
larva is December to April, However, during July,



TISAIh, TS 2021 % GRH &, Theied & 79, TR §
ST oAl W ABRT 9| ArEl Sl ST § dufed
foeasfea form M| A U wigEERe fewm weiE gra
TS{ferd UTT MU YTSiiEt AT 5 AT =0T o Siia e
1 9-10 HEHI do se1 Tl Al sl b /R |/
TINTRITAT H TeT T 37T it 4 Wadl, 2022 o "gH
% GRH WU ST Y& foRATI SEEeRi Wl WTRSTI-
TAAUSTENR, STeTe | e & fore Sefm |

TR SR SR et ® a1 Bgeh, Hefited! Thsiet
T HERAYT T: Y. Thsict § UATd T=1g S o ST
1 FagT TR e SR 1.25-26.38 Sfaerd wdret @
TEhTEd TN TAT| SR o ST oAt ST ST TR T
qeqy €9 ¥ Hgdag IR T (IR Hisfpiime=
0.507)| &I, Thsicy ¥ 3uST H Joha™ 1 i The fora
1| SR, TS H e oAt § 11.16 fhamm ufd
o il I § HeRfHa Sl # 3Hd 399 7.08 TRt
gfa a1 off, e giomreET 3ust # 36.56% h i
| 3Tk STAE], T Al § 2.6 a9 U Tew
1 g1 H HehHd Sl H arel o)l I g&A 10.4 ¥fd
Tea1 off| T |, Tehid sl § f9d 3U91 14.18
feretiome ufd ot off Safeh Taey s/l § 17.80 fohetm
i oA off 3R 39S H 20.34 Wiawrd HT FH TE| 36
FAET, TE A H 4.0 I N I Te I g 7
TR Sl § a1l S i FEAT 13.8 Wi 7o o

ATARFEIHIE AGURI & dgd fafa ATt &
foTu o= B9k, ATl Thaer TRl hi Ufafshar:
AR-ZF (S THG) IATeThaeHIe Fl ITAN HL S
UG o dgd 3713 IASHMET o fu &, Thsiet hl ATeheld
R | faensa 3feHa, &, §w & afwn, fiw @
I (100%) 3R 19 w1 dat (5%) 7 fodiess gwrar 3=t
foRam ot >R i uedl & asustier (SieTedt) & @t @i
et | ST UNTE W1 T SIAERT 1 SRk G
T BT SSHET 1 FH FH o T e gm0 I8
SRl agd Aeeaul ¢l varm feufaai % agd @
TR L o TIT I A 1 FisT 418 S|

FUNTH STAER AT 3R a1 Baeh, oTieel st
W Uk HBUHIA <Rl IUTEATA T THTOT: o1 Deh, .
THslel % THTTH STFER 31E99- fohU U dTfeh yaie &
o sfier fagm o foref oft danfora st el &1 e
T ST Th| TG T AT foh AT UfhaAT IE R &
foTu g7 SoemT wfie e off| T ST e 4w g |
T 39 1 gl X B Wt I 9T 6 I T TR

T -Taterg aTfie FRaT 2022 L

R
ICAR

i

2021 C. scabrator grubs were found actively feeding
on grapevines at Niphad, Nashik. The larvae were
collected and dissected in the laboratory. They were
found to have been parasitized by a koinobiont
dipteran parasitoid. The parasitoid infection increased
the life span of larval stage for 9-10 months. The
larvae were reared in laboratory on artificial diet and
the parasitoid started pupating during the month of
February, 2022. Adults were collected and sent for
identification to ICAR-NBAIR, Bengaluru.

Infestation level of stem borer, Celosterna scabrator
in vineyards at Nasik and Solapur districts:
Twenty-five C. scabrator infested vineyards were
surveyed and 1.25-26.38 per cent of vines were found
infested. The age of vineyard and infestation level
were found moderately correlated (correlation
coefficient= 0.507). The yield loss estimation due to
C. scabrator infestation was also done. The mean
yield was 7.08 kg per vine in infested vines as
compared to 11.16 kg/vine in healthy vines at Karsul,
Nashik resulting in 36.56% loss in yield. Further, the
number of water berries were 10.4 per bunch in
infested vines as compared to 2.6 water berries per
bunch in healthy vines. At Solapur, the mean yield
was 14.18 kg/vine in infested vines as compared to
17.80 kg/vine in healthy vines resulting in 20.34%
loss in yield. Further, the number of water berries
were 13.8 per bunch in infested vines as compared to
4.0 water berries per bunch in healthy vines.

Response of stem borer, Celosterna scabrator
adults to different stimuli under olfactometer
bioassays: Eight different stimuli were evaluated for
response of C. scabrator adults under Y-tube dual
choice olfactometer bioassays. Methyl eugenol,
Asafoetida, neem leaves, neem oil (100%) and Neem
oil (5%) elicited repellent effect and grape leaf
volatiles (VOCs) elicited attractant response from C.
scabrator beetles. This information is of tremendous
importance in pest management for reducing
oviposition in vineyards by repelling them away from
the vineyards. Experiments will be further planned to
evaluate it under field conditions.

Mating behaviour studies and evidence of presence
of contact pheromone in stem borer, Celosterna
scabrator: Mating behaviour studies were carried out
for stem borer, C. scabrator to find out any potential
weak link in its biology for the management. It was
found that visual stimuli was not involved for
initiating the mating process. The male and female did
not initiate any mating sequence even when they were

ussi
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one inch away from each other. The mating sequence
started when male antennae touched the elytra of
female indicating presence of contact pheromone. The
male tried to mate with the male upon touching the
antenna on elytra suggesting that the responsible
contact pheromone was part of cuticular hydrocarbons
and was present in both males and females.

Integrated pest management for

sustainable vineyard protection

New potential grape pest, berry skin damaging
caterpillar: A new caterpillar was found damaging
grape berry skin at Karsul, Nashik in a farmer
vineyard of variety Nanasaheb Purple Seedless.
Twenty-one per cent of plants were infested with this
caterpillar in the vineyard and 2-12 bunches per vine
were infested. All the infested berries were found to
have secondary infestation of scavenger Drosophilid
fruit flies. The larvae were collected and reared in the
laboratory for adult emergence and further
identification. Total seven adults were obtained and
identification is in progress.

Olfactometer bioassays on flea beetle, Scelodonta
strigicollis with different attractants: Five different
stimuli were evaluated for response of S. strigicollis
beetles under Y-tube dual choice olfactometer
bioassays. Methyl eugenol, asafoetida, neem leaf
extract, neem oil and grape leaf volatiles (VOCs) used
have not elicited any response from flea beetles
suggesting that olfaction is not a primary sense for
foraging.

Diurnal and nocturnal variations of flea beetle
presence on canopy: As flea beetle cause major
damage on sprouting buds which grow exponentially.
Most insecticidal action is realized through contact
action instead of stomach poisoning. Flea beetle
adults remain hidden from direct sunlight and the
most active feeding time on canopy was not reported
earlier. To improve the efficiency of pesticide
applications, studies on diurnal variation in flea beetle
presence on buds/canopy were conducted and
observations on number of flea beetle at different time
of the day were taken. It was found that the highest
flea beetle on buds/canopy were found at 6-7 and 8-9
pm.

Ecotoxicology of different insecticide against
prominent coccinellid predator, Stethorus rani of
red spider mites in grapes: Stethorus rani is most
important and abundant predator of red spider mites
in grapevine agroecosystem. Therefore, for the
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conservation of this natural enemy ecotoxicology of
seven prevalent insecticides, viz., imidacloprid 17.8
SL, abamectin 1.9% EC, spirotetramat 15.31 OD,
spinetoram 11.7 SC, spinosad 45 SC, emamectin
benzoate 5 SG and Bifenazate 22.6 SC was studied in
both laboratory and field studies. It was found that
none of the evaluated insecticides were safer for S.
rani and imidacloprid, abamectin and Bifenazate were
most toxic to S. rani.

Nature of damage and spatial distribution pattern
of stem Dborer, Stromatium barbatum
(Cerambycidae:Coleoptera) infesting grapes:
Stromatium barbatum is one of the most destructive
pest of grapes. Nature of damage and spatial
distribution pattern of S. barbatum was studied in 15
grapevines of Thompson Seedless, Fantasy Seedless
and Manjari Naveen grafted on Dogridge rootstock.
Grapevines were more than 10 years old and were
being uprooted because of reduced productivity due
to infestation. The grapevine roots, rootstock stem,
scion stem, cordons and canes were observed for
damage. The main damage was seen on scion stem
comprising of main trunk and cordons. S. barbatum
grubs formed irregular tunnels and many galleries
tightly packed with very fine powdery frass.

S. barbatum was not found to cause any damage to
the roots, rootstock stem and scion canes. This
information is useful for rejuvenation of vineyards as
rootstocks are healthy and need not be replanted hence
saving on cost. Spatial distribution pattern of S.
barbatum on the basis of exit holes was investigated
in other vineyards of three grape varieties, viz.,
Manjari Naveen, Manjari Shyama and Manjari
Medika. Variance mean ratio were 1.77,2.63 and 2.84
and the negative binomial parameter k were 0.16, 0.15
and 0.15 for Manjari Naveen, Manjari Shyama and
Manjari Medika, respectively showing clumped
distribution.

V. 3R THEHUT 3R Hed aed & ot "aa-Ud iR —UTd aeh-ihi ol faehtd

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

The objectives of the projects were to evaluate
coloured grapes for quality raisin and standardize
grape drying practice for coloured grapes. Data on
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bunch and berry parameters are presented in Table 36.
Significant differences were observed in studied
parameters. Sarita Seedless was recorded with
maximum bunch length (18.16 cm). Bunch weight
was maximum in Manjari Shyama (233.33 g). Thin
skinned berries were obtained from Sarita Seedless
and Fantasy Seedless. Berry diameter was maximum
(17.81 mm) in Convent Large Black. Maximum 50
berry weight was observed in Manjari Shyama while
it was minimum in Nanasaheb Purple Seedless. Black
Champa and Convent Large Black couldn’t acquire
desired level of TSS for raisin making when harvested
149 days after harvest while Nanasaheb Purple
Seedless was recorded with TSS of 21.7 °B 120 days
after pruning. A TSS of 22.0 °B was recorded in Sarita
Seedless on 142nd day after pruning.

afeTeRt 36. & udfifera fafay waemamit 3R S fEEo wie

Table 36. List of different field-evaluated fungicide formulations and biocontrol agents

fFeq Variety

e} dead / 15.94  202.33 0.17
Fantasy Seedless

IHERY WU He® /1417 127.67  0.19
Nanasaheb Purple

Seedless

TSR T3 / 16.64 23333  0.18

Manjari Shyama

i dieda / 18.16  147.00  0.17

Sarita Seedless

EISIRSIRELN] 13.16 14842  0.20

Kali Sahebi

Ak 991/ 12.61  154.33 0.21

Black Champa

i TSt seieh / 1330 13500 024

Convent Large Black

S.E (m)+ 0.40 4.68 0.004
CD 5% 1.18 1390  0.013

*ﬁ

16.68 22.51 146.00 3.50 22.1 141.00
13.58 15.87 88.67 327  21.7 120.50
17.45 22.00 203.00 332 212 137.00
14.61 22.90 134.00 359 220 142.00
14.60 22.74 158.00 3.50 219 141.00
16.62 18.21 17033  3.19 17.2 149.00
17.81 18.64 187.33  3.29 19.0 149.00
0.28 0.27 3.94 0.04 0.23 3.77

0.82 0.82 11.70  0.12  0.68 11.20
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Data on raisin recovery (at 18% moisture in seeded
and 15% moisture in seedless), drying duration,
number of raisins per 100 g and functional properties
of prepared raisins showed significant differences
among grape varieties (Table 37).

atferert 37. Terwrfuwr freradt, s erafar, ferotfirer wian/100 3w qen feRvtfieT & wratcae or

Table 37. Raisin recovery, drying duration No. of raisins/100g and functional properties of raisins

cyanins

Rec(())very Drying Antioxidant
() | Duration | raisins / (mg/L)  |activities (DPPH
(Days) 100 g assay mg/g)

et Higaw / 23.84 16 139 2.883 3.489 46.167 139.12
Fantasy Seedless
THERS qid Head / 26.20 17 210 1.642 2327 41.220 150.40
Nanasaheb Purple Seedless
TSR YA/ 25.84 15 97 2.524 3.130 54.960 185.29
Manjari Shyama
Hitar dread / 26.00 15 141 2.090 2.506 53.900 149.04
Sarita Seedless
EANIRSIRELN 23.60 14 132 2.486 3.066 83.000 136.48
Kali Sahebi
s =91/ 27.01 16 118 2.128 2.667 42270 164.24
Black Champa
i TS| seleh / 26.57 17 106 2335 2.884 21.140 153.11
Convent Large Black
S.E (m)+ 0.71 0.49 2.14 0.03 0.04 0.83 2.17
CD 5% 2.10 1.45 6.31 0.10 0.13 2.46 6.44

FTeA! Aresll 3 et Higad = Srewt wefi 7 foharfir
$i el 25 gfawa @ 1l o=t i TE, Al RN
1Y IR eiid o)

s forem soteh =1 =t |ed SAfYes fepadt & @t arn
T, SEfh e Wd TR il foRedi H, TAERe wdd
e 3 Tt i 26.20 gfawra feradl & @y ear
fewrd| wistdt vamn & wfd 100 aw frwfm & =man
e (97) gt it TS, EE yar wetar § R gm e @
oS TRRITHRT T ICUTEA §3TT| THTERS q0d Higad ¥
Fom forwmifire & = e, 2R 3fi demmsfe ae

Except Kali Sahebi and Fantasy Seedless all were
registered with raisin recovery of more than 25%, but
showed non-significant differences.

Seeded variety Black Champa was found with
maximum recovery while in case of seedless grape
types, Nanasaheb Purple Seedless showed superiority
with 26.20% recovery of raisins. Minimum numbers
of raisins per 100 g (97) were noted in Manjari
Shyama which showed bolder raisins were produced
by this variety. Raisins prepared from Nanasaheb
Purple Seedless contained minimum phenols, tannins
and anthocyanins. Phenols and tannins were
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maximum in raisins of Fantasy Seedless while Kali
Sahebi was found with maximum anthocyanin
content. Antioxidant activities recorded in the form of
DPPH, were maximum in raisins prepared from
Manjari Shyama while minimum value was recorded
in Kali Sahebi.

Drying Dynamics

——Fantasy Seedless
——Sarita Seedless

——Convent Large Black

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
——Nana Purple

- Kali Sahebi

Manjari Shyama

Black Champa

ot 16. forofae 3cuted & < T g i ik

Fig. 16. Dynamics of moisture loss during raisin making
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&1 erafer <ft) for 17 § Tkqa SAiehel & YR W, A
Hrgetd <l fepmifie A weld) et H IS 311 o «1g
stfereRan s w fRu)

Fig.16 showed that the Manjari Shyama and Sarita
Seedless dried earlier than other seedless varieties
while Kali Sahebi dried earlier than Black Champa in
case of seeded grapes. Convent Large Black and
Nanasaheb Purple Seedless have taken maximum
duration of 17 days under weather conditions of Pune.
On the basis of data presented in Fig.17, raisins of
Sarita Seedless acquired maximum score in in the
sensory evaluation followed by Manjari Shyama

——Fantasy Seedless
Manjari Shyama
- Kali Sahebi

——Convent Large Black

lavour

Sweetness

——Nanasaheb Purple Seedless
—Sarita Seedless

Black Champa

o= 17. Tororfast =1 Tadt et

Fig. 17. Organoleptic studies of raisins
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Phytochemical profiling and development
of nutraceuticals and value added products
from grapes

Activated carbon nanoparticles from grape
pomace: Synthesis, characterization, and
application as a d-SPE clean-up agent in a multi-
residue analysis of pesticides

Activated carbon has attracted a lot of interest due to
its remarkable optical properties, surface
functionalization, high biocompatibility, stability, low
cost of preparation, abundance of raw material, etc.
Activated Carbon nanoparticles (ACN) were prepared
from grape skin using diethyl glycol as a surfactant
and applied as a d-SPE clean-up agent in multi-
residue analysis of pesticides in Okra and chili
matrices.

The synthesized activated carbon nanoparticles were
characterized by using UV-Visible spectroscopy,
DLS, XRD, and FE-SEM analysis. According to FE-
SEM data, spherical ACN with an average particle
size of 45 nm was formed (Figure 18). The surface
area of the activated carbon nanoparticles of the
present invention can be 55 to 56 m2/g by Brunauer-
Emmett-Teller (BET) surface area analysis. The pore
size of the activated carbon nanoparticles of the
present invention can be about 1 to 2 nm.

I OT T IS

Diameter innm B

o 18. & Icosi THAT Sag ATShIERT (THS-TESTH) fasauur (U) ot TR Wiee O weofta afRa srea
JTRUTt =T T TR T ()
Fig. 18. Field emission scanning electron microscope (FE-SEM) analysis (A) and particle size distribution (B) of
activated carbon nanoparticles synthesised from grape

TIR THITT 1 SATeherd hIeATIh A & fasowo d
Y[R Uk o ®9 § Eeh! qaadT &g foRam TR ST -
THUY T IYANT Feh [ 3R i O 84 Feamwrent &
SreR sl faffi @ % fore e gnifia s fafa

The prepared ACN was evaluated for its efficiency as
clean-up agent in pesticide residue analysis. A
modified QuEChERS method was optimized to
determine residues of 84 pesticide in okra and chili
using GC-MS. The amount of ACN required for
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Fig. 19. Full scan chromatogram of Okra Matrix acetonitrile extract before clean-up (a) and after clean-up (b) with
activated carbon nanoparticles

STIRCTA TR T | [GTRTT G&TaT o foTe, STaweish THITH
&I AT T AThe FoRAT 73T 3R 3Tt gt anforfsae
Ufthergse wieq saieh (SHEIE) @ 6 76| Tuft fosafia
forw T rerTeTeRt % fore Tataw feerardt 3R =g Bfwd
TS o A1 ey gerdr 7 fuefum e i sufeurfy
H gsl it T (fed 19) 1 s1kfcra feufomni & dga, Joe
FieAh & fofe a8 g areflt fehadl 15% 4 &0 &
e gk foere & @19 74 9 115% a off| 37 84
IR o TASE! 3R TASRY U 0.0001 &
0.005 fircfium ufa fohelt 3 0.002 & 0.01 facfium
gfad forelt @ 91 f7) o fird & soid Jat o
FreATIIh e ok FHerieor % foru wHe 1 3w =
foerfia fafe TaraTqes @ i 73| AR e ST
3 39 h =, fepadt 3T e qEmfaes o anfe
% Hed 0 dgaX vl fran| @l wrea AT
YGTRT YHTEiierdl 4 SATaHTies €9 O Iucey WEh
STt W amar foers| Si-uadis gl FHe o &9
H IR 3R 38k 3TeIE o foIT STgepfora swrRIvume uée
% T d9) ® (Ude 3TEed T@&Am: 202221023880)1

T T o HIaeh TN T HITA g o fow
SR UHE ¥ UTH AR HIeT T TS0 AR
TTEI0T U

FHUST I 0 St TAT § GatATeh shisi-eh T oh 1
T T | SRS W BT A 7, Sy s iR 9y
FETEHT ST 9 FRIcHe: I9TE Jedl 21

T A W, IR UHE H HiHT Hle i G o

optimal clean-up efficiency was evaluated and
compared with commercial Graphitized Carbon Black
(GCB). The best efficiency with best recoveries and
minimal matrix effect for all analyzed pesticides were
recorded in the presence of 7 mg of ACN (Figure 19).
Under the optimized conditions, the recoveries
obtained for each pesticide were ranged from 74 to
115% with relative standard deviations of less than
15%. The LODs and LOQs of these 84 pesticides
were ranged from 0.0001 to 0.005 mg kg and from
0.002 to 0.01 mg kg1, respectively. The developed
method using ACN was successfully applied for
determination of pesticide residues in market samples
of okra and chili. A comparison with GCB revealed
that activated carbon nanoparticles performed better
in terms of rate of use, recovery, and pesticide
chemical class etc. The clean-up effectiveness of
activated carbon nanoparticles showed superiority
over the commercially available expensive GCB. The
optimized methodology for the preparation and its
application as d-SPE clean-up agent is filed for a
patent (Patent Application No.: 202221023880).

Synthesis and characterization of activated carbon
derived from grape pomace for the efficient
removal of organic dyes from aqueous solution
Enormous number of effluents with a high percentage
of hazardous organic dyes are released by the textile
industry causing negative impact on both water and
land resources.

In this study, activated carbon from grape pomace was
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synthesized and utilized for the removal of methyl
red, methylene blue, and mixture of other dyes from
wastewater. The synthesize activated carbon was
characterized by XRD, FTIR, SEM, and particle size
analysis (Figure 20).

Eu

S

i |

R
Dismater in nm B

o= 20. 1. wogww Sfa (A FU1 IR 70-80 TAUA) TR &, Gl e =1 0T T3 o1 o1 3R ferawon
Fig. 20. A. SEM image (Average particle size 70-80 nm) and B. particle size distribution of activated carbon nano
particle synthesized
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Sequential optimization of dye removal was
performed with the change in contact/reaction time,
adsorbent dose and dye concentration. At optimum
conditions with a very less adsorbent dose of 5 mg,
~99 % removal of methylene blue and methyl red was
observed. Further, in order to regenerate the adsorbed
activated carbon, methanol and ethyl acetate were
used for the desorption of absorbed dye from the
carbon. Methanol reported the highest recovery up to
~97% for methylene blue while ethyl acetate shows
94% recovery for methyl orange. Distillation of
methanol and ethyl acetate gave 90 and 92% recovery
of methylene blue and red methyl dye crystals,
respectively. Adsorptive removal was studied up to 10
cycles and removal efficiency was up to 96% and
94% in methylene blue and methyl red, respectively.

o= 21. =fsr e /10 fmm, sft/21 i, /32 fimn ot €4/45 fimn Y StemT-sterm AET % Wy Sl gia A
Tremeela oter 3R fremsefa s 1 gem

Fig. 21. Removal of methylene red and methylene blue from aqueous solution with different amount of activated

carbon A/1@0 mg, B2@1 mg, C/3@2 mg and D/4@5 mg
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This work will provide technical insights into the use
of grape pomace-derived activated carbon as an
alternative to low-cost adsorbents in water
purification in industrial and domestic setups.

Hydrophilic activated carbon nanoparticles from
grape pomace as an efficient adsorbent for the
decontamination of multiple pesticide residues
from water

Extensive use of pesticides has caused a setback to
the environment and also has increased the potential
risk to human and environment due to its presence in
aquatic bodies. Therefore, the development of an
effective process for pesticide removal from water or
wastewater has been the subject of many studies.
Triton-X caped activated carbon was synthesized
from grape pomace and characterized by various
analytical and spectroscopic techniques.

XRD analysis confirmed the formation of activated
carbon. FE-SEM analysis disclosed cubic
morphology with an average particle size of 80 nm
(Fig. 22). For the removal of endosulfan residues from
water, the effect of system variables such as pH,
contact time, initial concentration, and the adsorbent
dose was investigated. The adsorption was found to
be feasible and spontaneous for endosulfan and its
isomers. The adsorption capacity of activated carbon
was calculated to be 28.5 mg g-! for endosulfan and
its isomers which showed it as low-cost alternatives
for pesticide removal from an aqueous solution. The
adsorption equilibrium data obey the Langmuir model
and the kinetic data were well described by the
pseudo-first-order model. The regeneration of
activated carbon was optimized. The regenerated
activated carbon was successfully used 5 times
without recovery loss for the removal of endosulfan
and its isomers. Applicability of the synthesized
activated carbon for the simultaneous removal of 105
broad-spectrum multi-residues pesticides was also
successfully established.

Developed adsorbent is inexpensive in comparison to
commercial carbon and has a far better efficiency for
pesticide removal.

Grape pomace extract functionalized chitosan
nanoparticles for disease control

Grape pomace is found a rich source of polyphenols
with antibacterial properties. Main objective of
current study was to optimize a procedure for the
preparation of grape pomace extract functionalized
chitosan nanoparticles (GPE-CH NPs) as an
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Fig. 22. Field emission scanning electron microscope (FE-SEM) analysis (A) and particle size distribution (B) of
activated carbon nanoparticles synthesised from grape pomace
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alternative to chemical pesticide in disease
management. In this study, the pomace of Manjari
Medika was utilized for extract of polyphenols.
Extracted methanolic polyphenols were eventually
dried by freeze drying. Cross-linking approach was
used to prepare polyphenolic functionalized
nanoparticles based on chitosan and acetic acid (0.5%,
v/v), utilized to dissolve chitosan (CH 0.5% w/v).
Sodium tripolyphosphate (TPP) 0.5% (w/v) was
added to chitosan solution and undergone magnetic
stirring to crosslink the TPP and chitosan. Afterwards,
chitosan-TPP colloidal was combined with a fixed
quantity of grape pomace polyphenolic extract and the
mixture was stored overnight while being constantly
stirred. The mixture was centrifuged, pH raised to 4.5
by repeated washing and the material was freeze-dried
to get GPE-CH NPs. Dynamic light scattering was
used to determine the nanoparticles' size, zeta
potential, and polydispersity index (PDI) (DLS).
Average diameter of the synthesized GPE-CH NPs
was 478.2 nm and their respective PDI was 0.463.
Zeta-potential for GPE-CH NPs was 21.6 mV. FTIR
spectra of pure chitosan and the as-synthesized GPE-
CH NPs were compared.

Compared to chitosan, the IR spectra of GPE-CH NPs
exhibit a small frequency shift, which demonstrate the
formation of GPE-CH NPs (Figure 23) and the porous
structure of the NPs as seen by Scanning Electron

Microscope.
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Fig. 23. FTIR spectra analysis of (a) Chitosan and (b) GPE-NPs
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Efficacy of prepared GPE-CH NPs against
Plasmopara viticola was evaluated in vitro using leaf
disc assay. Leaf discs of downy mildew sensitive
grape variety Thompson Seedless were incubated
with NP formulation followed by inoculated with
spore suspension of the pathogen. The control discs
were incubated with distilled water. The disease rating
was recording as per UPOV rating scale (1-9) on 5th
and 7th day after inoculation and spore count was
taken on 7th day. Disease symptoms appeared on
control disc within five days which continued to
spread on seventh day. However, leaf discs treated
with different formulations showed delayed
manifestation of the disease. Among different
formulations, GPE-NP at a concentration of 400
ppm resulted in the best control of disease
manifestation (Figure 24A). The spore count was also
minimum on the leaf discs treated with the same
formulation (Figure 24B). As compared to pomace,
chitosan showed better suppression of spore
multiplication.
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Fig. 24. Effect of different nano formulations on (A) manifestation of symptoms of downy mildew disease and (B)
spore counts of the pathogen
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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 MRLSs

A field dissipation study for pesticides viz.,
fluopicolide + cymoxanil (4 location), thiophanate
methyl, azoxystrobin + boscalid (3 location),
oxathiopiprolin (4 location), fluxastrobin +
chlorothalonil, cymoxanil, fluopyradifurone and
betacyfluthrin + imidacloprid was conducted in
grapes to evaluate dissipation kinetics and pre-harvest
interval at recommended dose (X dose) and 1.25
recommended dose (1.25 x X Dose). The half-life and
pre-harvest interval and dissipation pattern of these
pesticides are depicted in Table 38 and Fig 25.

ATTCTRT 38. SR | TAA HY WA T Hef -1 3R & ya iare

Table 38. Half-life and pre harvest intervals of selected agrochemicals in grapes

harvest interval

locations (Days)
FAURIATEE 17.54% 4 FgSAURIATSS / X g9/ dose 10.0-11.5 5.0-6.0
ST /S5, + WIS Fluopicolide 1.25 x X T@W/dose  11.0-15.0  9.0-17.0
21.05% S5y /Soiy THHE
/ Fluopicolide 17.54% w/w + BIELICEIESH X SHT0/dose 8.0-11.5  25.0-37.0
Cymoxanil 21.05% w/w SC Cymoxanil 125 x X T0dose 13.5-17.0  29.0-45.0
1 . ﬁ:[ 70 C ! Ik . / X JH10T/dose 16.0 74.0
/ Thiophanate methyl 70 WP Thiophanate methyl
TSifeEIeA 25% + 4 TifFEEdfe/ X SH1/dose 55-12.0  *x
STEHAE 35% TSt/ Azoxystrobin 125 x X /dose  6.0-12.5  **
Azoxystrobin 25% +
Boscalid 35% WG AhfeTS / Boscalid X JHTO/dose 6.5-7.0 o
1.25 x X 9910T/dose  7.5-10.0  **
TR 60 T /fa + 1 FAFEESI T / X JHT197/dose 225 17.5
ARt 600 7 /fo Fluoxastrobin 1.25 x X yHm0T/dose  23.5 335
THH! / Fluoxastrobin 60g/L
+ Chlorothalonil 600g/L SC FARIATAT e / X ST/ dose 20 7.0
Chlorothalonil 125 x X T00/dose 2.5 2.0
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Formulation Name

TEHEAA 50% ST /

Cymoxanil 50% WP

At 10% Al

locations

Cymoxanil

4 SICEIRRIERIEN

/ Oxathiapiprolin 10% OD Oxathiopiprolin

FIHAIRUFEHEA 200 1 FITSTSFIA /

o /for e / Fluopyradifurone

Flupyradifurone 200 G/L SL

SeEEEgiiE 90 /A + 1 sftreEiie /

e 210 I/ Imidacloprid

3l / Betacyfluthrin 90 g/L

+ Imidacloprid 210 g/L OD 1 SR Y /
Betacyfluthrin

harvest interval
(Days)

X JHTT/dose 2.5 50.0

1.25 x X JH10T/dose 5.0 58.5

X JH19T/dose 11.5-12.0 28.0-35.5
1.25 x X g|m/dose  11.5-16.0 36.0-48.5
X gHruT/dose 5.5 7.5

1.25 x X gH10T/dose 3.0 3.0

X JH1UT/dose 25 33.5

1.25 x X JH10T/dose 26 39

X gHT0T/dose 17.5 60

1.25 x X JH0T/dose 18 60

#x YRR ITARY THATTA &dT o = 1T 1T Initial residue found to be below MRL level **

Fluopicolide + cymoxanil

Thiophanate methyl

4.5
—&—Loc-1 Fluopicolide X dose 4
» 4 ~-Loc-1 Fluopicolide 1.25X dose 3.5
3 35 ~#—Loc-2 Fluopicolide X dose 0
13 =>=Loc-2 Fluopicolide 1.25X dose i~ 3 —O—Single Dose
E 3 =#=Loc-3 Fluopicolide X dose ?n 25
,g ~®-Loc-3 Fluopicolide 1.25X dose £
E —=—Loc-4 Fluopicolide X dose £ 2
§ g 15
5 o
S o 1
]
S 0.5
3
- 0 + T T - S
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Sampling days
Oxathiopiprolin
Dissipation kinetics of azoxystrobin and boscalid (mg/kg) 6 ——Location 1 X dose
- 45 —e— Azoxystrobin Location 1 SD 5 —#-Location 1 1.25X dose
g 4.0 —e—Azoxystrobin Location 1 DD » —#—Location 2 X dose
g 35 ~¢—Azoxystrobin Location 2 SD < —<Location 2 1.25X dose
e 30 —e—Azoxystrobin Location 2 DD !én i
s —e—Azoxystrobin Location 3 SD c —#=—Location 3 X dose
'@ 25 —o—Azoxystrobin Location 3 DD c —@—Location 3 1.25X dose
£ 20 —e—Azoxystrobin Location 4 SD K] )
g 45 —e—Azoxystrobin Location 4 DD ® ~+—Location 4 X dose
S - —e—Boscalid Location 1 SD € ———Location 4 1.25X dose
g 10 \ —e—Boscalid Location 1 DD g
=]
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Fluxastrobin + Chlorothalonil

14
12 —o—Fluxastrobin X dose
®» 1 =f-Fluxastrobin 1.25X dose
S =>=Chlorothalonil X Dose
E 8 ~#=Chlorothalonil 1.25X Dose
£ s
§ 4
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2
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Cymoxanil
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Fig. 25. Dissipation of chemicals in grapes

HIFA-TIHAYE THATThRTS 8.4% + THIW
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A UOHl-UHUH /TeE H e e TR d
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SRR 3R YIENE 1 TR i & I T & g4
ToRaT T | SIS o STUSI Yo 3 T THeAuT hashTe
o ot Uk Wt gem-shn e Higet sl UTe foha|
SETTCTeRTs o fTT STE—Sad 9.5 (Tel THIOT) ¥ 13.5
&7 (greq g on, 3R HIR AlFHTFAREs % oy
24.5 &7 o1 ST F YR W, TR A & g 17
fft #1 ger ud oiduw (fiumers) wyearfad Rl
AT + 0.1% dTifead  aEhEHe 3R
TR + 2% i It o IT=R | HaTferehme
(90.02%) 3R HIR ATFAFARZTES (80.14% ) A
(arfersht 39) i I=aq Y @ TE)

Dissipation Kinetics, safety evaluation and
decontamination of residues of combo-formulation
iprovalicarb 8.4% + copper oxychloride 40.6%
WG in/on grapes

A field experiment was conducted to study the
dissipation behaviour and decontamination of
iprovalicarb and copper oxychloride residues in
grapes by employing validated LC-MS/MS for
iprovalicarb and AAS for copper oxychloride. The
dissipation pattern of residues followed a linear first-
order kinetics model for both the test fungicides. The
half-life values for iprovalicarb were 9.5 (single dose)
to 13.5 days (double dose), and for copper
oxychloride was 24.5 days. Based on the study, a pre-
harvest interval (PHI) of 17 days is proposed for the
formulation. Treatment of ultrasonication + 0.1%
sodium bicarbonate and ultrasonication + 2% lemon
water showed highest reduction of iprovalicarb
(90.02%) and copper oxychloride (80.14%) residues

(Table 39).
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Table 39. Percent reduction in residues of iprovalicarb and copper oxychloride treatments in grapes

ST / Treatments

1 =1 / Control
2 I MY / Water wash

3 2% TH A M / 2 % Salt solution wash

4 2% 9 WA MU / 2 % Tamarind solution wash

5 2% fig 9 WM / 2 % Lemon water wash
6 4% Ui T ate 4 % / Acetic acid wash
7 0.01 % ==99<i4 SMEF 0.01 % / KMnO, wash

8 0.1 % @33 MeH 0.1 % / NaHCO; wash

9  IICIEIMHIT + ST e /

Ultrasonication + water wash

10 SIS + 2% Tael SMeH /

Ultrasonication + 2 % tamarind wash

11 STCIEhI + 2% | e /

Ultrasonication + 2 % lemon water wash

12 ITcgEIehTA + 4% TRHeH TfEe e /

Ultrasonication + 4 % acetic acid wash

13 STcEIHFIH + 0.01% KMnO, SNeH /

Ultrasonication + 0.01 % KMnO,4 wash

14 STeg@IHHIE + 0.1 % NaHCO, Ted /

Ultrasonication + 0.1 % NaHCO5 wash

TasSurenes WieeRta &1 faem@ iR g

A HIASTUTHT STUTIHA  HWIH WIS g
ATAAA BT | ATSaTITeh a9 o fersawun
% Toru @g-sravw fafy @ fawm o e

TG AT § ATSSiaATeeht (235 F) & fswor ok
faswor o fore sg-sramy fafyr =1 srgegfora feram
fafer @ wiaffea gro frador wfirer @ e sme fiw
T -80°C (5 fame & o 10 foeft qor®e) o 1 fieft
TS o fo1e 50 Toefiom fug & a1 S-ugdis aefib-

A
e

FUTEToToRTa | At / [SRTOR
Reduction of Reduction of Copper
Iprovalicarb (%) oxychloride (%)
0.00 0.00
52.74 48.38
51.93 11.00
67.61 50.55
64.63 75.92
73.02 70.75
71.70 49.68
75.07 55.79
77.78 64.42
79.03 66.94
78.05 80.14
85.16 76.63
80.35 59.68
90.02 70.36

Development and validation of analytical protocols

Development and validation of multi-residue
method for analysis of pesticide residues in
basmati rice by liquid chromatography tandem
mass spectrometry

An improved multi-residue method for extraction and
analysis of multi-class pesticides (235 nos.) in basmati
rice was optimized. Method involves extraction by
acetonitrile followed by freezing out at -80°C (10 mL
supernatant for 5 min) and d-SPE clean-up with 50
mg PSA for 1 mL supernatant followed by analysis
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by LC-MS/MS (Fig 26). The method was validated
as per the SANTE/12682/2022 guidelines with
respect to linearity, accuracy, precision, and
matrix effect. The limit of quantitation was fixed at
10 mg kg! for more than 90% of pesticides. The
method provided satisfactory analysis of the
targeted pesticides with good calibration linearity
(>0.99), high precision (RSD<20%), accuracy
(recoveries, 70-120%) and acceptable matrix effect
(<40%).

Sample was first soaked with water (1:1) for 15 min then homogenized
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Fig. 26. Step wise procedure for extraction pesticide residues from basmati rice
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Multiresidue analysis of pesticides in three Indian
soils: Method development and validation using
gas chromatography tandem mass spectrometry

Multiresidue method was validated on 220 multi-class
pesticides in three major Indian soils, namely i) new
alluvial soil (NAS); ii) red lateritic soil (RS) and iii)
black soil (BS) from three different regions (Fig. 27).
An ethyl acetate-based extraction method with a
freezing-out clean-up step was employed for sample
preparation, followed by gas chromatography-tandem
mass spectrometric analysis. The method that was
initially optimised on BS worked satisfactorily for the
other two soil matrices. At the spiking level of 10
ug/kg (LOQ), the recoveries were satisfactory (within
70-120%) with precision-RSDs, <20% (n=6) for 85%,
88.6% and 89% of compounds in BS, RS and NAS
respectively. At 20 pg/kg, the method performance
was satisfactory in each soil for all pesticides. When
this validated method was applied to analyse 25 field
samples, 6 pesticides were detected. In each case,
precision (RSD) was <20%. The method sensitivity,
accuracy and precision complied with the
SANTE/2020/12830 guidelines. Method can be
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applied for environmental monitoring and risk
assessment purposes, thus aiding in regulating
pesticide usage in agricultural fields.
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Fig. 27. Workflow for multiresidue analysis of pesticides in three Indian soils using GC-MS/MS

faferar gt axgent # uferefia erfearse iR sas
AT 2-FARUIATA o fasawor & fou sgeaa
s Frerdun e wfasfier Fseaa - shie -
HTE TR

Tref srieTEe (3d1eM) /2-FAieEATe (2-HE) #
29 TTAT o 0T THITRTA ! TGE 1 g F SR foet
i1 3TR 371 @reT uere sl I ¥ 919" gal fora |
zafere, oo /fo6 wmn ° g1 faswon it ye=e SR wmn
fraffm #@ & fou & wWEEe R Gagid
fsomumTene gf¥enton & w1 sTavaeRa 71 39 fafy
I WA oaes & oy iasiie Teed S -uauE /g
T ITANT L Y, T TR o g wre Aida | giei
IR 2-H1E guadi ®9 ¥ 9T AT WA CHi A -
st e 3t fiumu & oy €-wadis Fefbs™ 3
THICERTES & &Y Sl AT 40% HH L e qifen
3T & ol T8 HHIYe 9TH g Heh |

S, foaor, oed, 31ete o gedl UIset, TR T, 31
et AR gl o ™ ¥ Wi 11312/2021 % AIR
fafr = 89 % W el 10, 20, I 50
ATEshIT /TR T Iflgar - STEEEt 20% &% A9 70
- 120% & s off, 3 10 S /am g
off| 3Tk a1e faf¥r o1 TSR o T < faes e forn
T, SR 33 TR (0.028 - 0.03 fucfium/fwm) F8

e

=

Derivatization free extraction and dynamic
headspace—gas chromatography—mass spectro-
metry for the analysis of ethylene oxide and its
metabolite 2-chloroethanol in various dry
commodities

Sesame seeds and other foods have recently been
recalled in Europe due to trace quantities of ethylene
oxide (EtO)/2-chloroethanol (2-CE) not satisfying
MRLs. Even with significant natural volatility, EtO is
notably difficult to test in complicated dry feed
matrices. Therefore, identifying and quantifying both
analytes in mg/kg quantities necessitated the use of a
dependable and sensitive analytical approach. This
method detected EtO and 2-CE concurrently in a
variety of dry food matrices utilising dynamic HS-
GC-MS/MS  with liquid injection. The simple
acetonitrile-based extraction and d-SPE clean-up with
PSA reduced the interferences of acetaldehyde almost
40% to get clear resolution for EtO.

Recovery at 10, 20, and 50 pg/kg ranged between 70
- 120% with a precision RSD < 20% after the method
was validated in accordance with SANTE 11312/2021
in cumin, sesame, chilli, ginger and turmeric powder,
guar gum, ashwagandha powder and locust bean gum
and had a limit of quantification of 10 ng/g. The
method was then tested against a market sample, and
EO residue (0.028 - 0.03 mg/kg) was found in some
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sesame seeds with an RSD of less than 10%,
indicating the time-saving procedure can accurately
test market samples routinely.

Comprehensive strategy for 473 pesticides and its
metabolite residue analysis in different cucurbit
vegetables through qualitative and quantitative
approach: buffered ethyl acetate extraction
followed by UHPLC-MS/MS and PTV-GC-
MS/MS

Multi-residue pesticide analysis in green matrices
such as cucurbits is hampered by matrix interference.
For the rapid analysis of 473 pesticides in cucurbit
matrices, a simple, sensitive, and robust large-scale
multi-residue method was developed using gas
chromatography tandem mass spectrometry (GC-
MS/MS) and ultra-high performance liquid
chromatography tandem mass spectrometry (UHPLC-
MS/MS).

Multi-residue method validation, processing
factor, and monitoring of ten targeted insecticide
residues in the process of wine making

In this experiment pesticides residue analysis was
performed using a multi-residue method for the rapid
determination (Total run time 14.53 minutes) of
targeted pesticides in grapes, pomace and wine using
a LC-MS/MS. The samples were extracted in ethyl
acetate, undergone d-SPE clean-up with 25 mg PSA/5
mL extract and analyzed by LC-MS/MS. The mean
recoveries (%) of all analytes in the three-matrix
varied between 76.03 and 111.95%, with satisfactory
% RSD ranging between 0.75 and 7.90%. The matrix
effect ranged from -12.10 to -27.03% in grapes, -
18.05 to -35.18% in pomace and -16.88 to -31.0% in
wine. A relatively higher matrix effect was recorded
in pomace.

The transfer rates of residues are assessed at different
stages of wine preparation. The initial washing
process effectively removed 15.51 — 61.30%
insecticide residues before winemaking. The residues
were analysed at each stages of wine preparation i.e.
after washing, juicing, fermentation, Ist racking (1
month after fermentation), 2nd racking (2 month after
fermentation), 3rd racking (3 month after
fermentation) and final wine (4 month after
fermentation). The 73.19 - 87.15% of the initial
residues were dissipated until final wine. The transfer
rates calculated for ten insecticides in wine and
pomace were 12.85-26.81% and 17.76-51.55%,
respectively.
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However, the processing factor (PF) of the pesticides
in the wine ranged between 0.16-0.44 and a strong
correlation between the PF and the octanol-water
partition coefficient was observed. In addition,
reported PF (<1) values indicates the reduced
concentration of residues during wine making
indicating reduced dietary risk to consumers.

Development and validation of multiresidue
method for simultaneous analysis of 422 multiclass
pesticides in fodder crops using UHPLC-MS/MS
and GC-MS/MS: Modified QuEChERS based
approach

Fodder crops are widely used as a main food
ingredient of animal feed products. No validated
method exists for multi-residue analysis of pesticides
in fodder crops. A new multiresidue method is thus
necessary for rapid and simultaneous analysis of
multiclass pesticides. Study developed a method for
the simultaneous analysis of 422 multiclass pesticides
and its metabolites residues in fodder crops such as
sorghum, maize and lucerne by UHPLC-MS/MS and
GC-MS/MS. The well homogenized samples of
sorghum, maize and lucerne (10g) were extracted
with acetonitrile (10 mL) followed by d-SPE clean up
with 25 mg PSA + 7.5 mg GCB + 150 mg MgSO,.

The method performance was validated for a mixture
of 422 multi-class pesticides at 10 ng/g and 20 ng/g
using UHPLC-MS/MS and GC-MS/MS, respectively.
The rapid data collection rate (or scan speed) of the
GC-MS/MS and UHPLC-MS/MS techniques allowed
to capture of 844 (422 compounds x 2) MRM
transitions in a single chromatographic run of 21
min and 20 min, respectively. The developed
method performance was satisfactory (recoveries=
70-120%, repeatability-RSD, <20%) at LOQ (10
ng/g) and higher levels in sorghum, maize and lucerne
which is in line with regulatory (SANTE 2021)
compliances.

Sample preparation involved buffered ethyl acetate
extraction followed by d-SPE clean-up with 25 mg
PSA + 10 mg GCB to 1 ml and 5 mL supernatant for
GC-MS/MS and UHPLC-MS/MS. Reconstitution of
the final extract in methanol: water reduced matrix co-
extract up to 30% using UHPLC-MS. The method
was validated in accordance with SANTE 11312/2021
analytical quality control guideline. For the majority
of pesticides, the limit of quantification was 10 ng/g,
and the recovery was within 70-120% with <20%
RSD. All pesticides had comparable intra-laboratory
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(involving six analysts) and inter-laboratory
(involving eight ISO/IEC 17025 accredited
laboratories) study outcomes in terms of performance
efficiency and rudeness, which can be implemented
across food testing laboratories for the monitoring of
pesticides and its metabolite residues in cucurbit
matrices.

The method could screen the residues of all tested
compounds at LOQ level for sorghum, maize and
lucerne. Since isotopically-labelled internal standards
were not required, the method appeared cost-effective,
selective, accurate as well as repeatable, thus it is
recommended for regulatory and commercial testing
purposes.

Method development and validation in the curry
leaf matrix employing advanced mass
spectrometry: quantitative screening of 490
multiclass pesticides by buffered ethyl acetate
technique

A method was developed and validated for the
determination of 265 and 225 pesticides using
UHPLC-MS/MS and GC-MS/MS in curry leaf (Fig
28). At first, the sample was comminuted after adding
water (1:2 w/v). The sample preparation workflow
included buffered ethyl acetate extraction, clean-up
by dispersive solid phase extraction (d-SPE, 50 mg

Curry baares chualned from lecal farms of Puna, Mabarashirs
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Fig. 28. Workflow for analysis of pesticide residues in curry leaf
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PSA + 50 mg C18 + 10 mg GCB + 150 mg of
Na2S04). The clean-up steps adeptly removed
alkaloids, essential oil constituents and pigment co-
extractives. Method effectively reduced matrix effects
and offered a limit of quantification (LOQ) of 0.01
mg/kg for most targeted compounds. The method
accuracy and precision fulfilled SANTE/11312/2021
requirements at three levels (10, 20 and 50 ng/g). The
intra-laboratory results (involving six analysts) were
comparable for all pesticides. Market samples (25)
were screened and results indicated the efficiency and
precision of extraction procedure. Besides cost and
time, efficiency makes the method further promising.

Development and validation of unified analytical
method for analysis of pesticides and PGRs in
grape

For regulatory compliance of export and import of
fruits and vegetables, ethyl acetate or ACN based
extraction protocol are used for extraction and
analysis of multi-residue pesticides and acidified
methanolic extraction is followed for polar pesticides
and plant growth regulators (PGRs). Requirement of
two separate extraction protocols and instrument is
time consuming. Thus, study was undertaken to
develop and validate a multiresidue method for
simultaneous extraction and analysis of multi-class
pesticides and plant growth regulators in grape by
liquid chromatography-tandem mass spectrometry
(LC-MS/MS) by unified method.

Various combinations of solvents like acetonitrile,
methanol, acetonitrile + methanol, acetonitrile +
methanol + water was tried to extract the maximum
pesticide with satisfactory recovery (70-120%). Out
of these solvents’ acetonitrile + methanol gave the
highest number of analytes (311 pesticides) with
satisfactory recovery of 70-120%. In brief, the
homogenized sample (10 g) was extracted with
acetonitrile (10 ml) and methanol (10 ml with 1%
formic acid). The mixture was vortexed for 2 minutes
and centrifuged at 5,000 rpm for 5 minutes. The
supernatant was filtered and directly analysed by LC-
MS/MS following MRM method. It’s important to
note here that the extraction procedure gives a dilution
factor of 3 and the instrument used for the purpose
should have required sensitivity. The method was
validated as per the SANTE/11312/2021 guidelines
and the method provided satisfactory analysis of the
targeted pesticides with good calibration linearity
(>0.99), high precision (RSD<20%) and accuracy
(recoveries, 70-120%). The method offered a large-
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scale analysis of multi-class pesticides with high
accuracy and precision at 10 ng/g and at higher levels.
The method performance complied with the
regulatory requirements and thus, can be implemented
in routine testing purposes.

Authentication of herbal supplements derived
from Tinospora cordifolia: An innovative study
using high resolution mass spectrometry-based
metabolomics

High-resolution mass spectrometry-based
metabolomics and chemometrics were used to
determine how Tinospora cordifolia differs from T.
crispa and T. sinensis, two other closely related
species. The Orthogonal Partial Least Square
Discriminant Analysis (OPLSDA) and Partial Least
Square Discriminant Analysis (PLSDA) chemometric
models predicted the species identity of Tinospora
with  94.44% accuracy. Seven discriminating
biomarkers were identified including corydine,
malabarolide, ecdysterone, and reticuline (Fig 29).
The label claim of 25 commercial Tinospora samples
were verified based on the relative abundance of
marker compounds, of which 20 were authentic
and 5 were spurious. The relative abundance of
all biomarkers varied significantly in spurious
samples.

The pilot study demonstrates a robust metabolomic
approach for Tinospora species authentication. The
study showed that HRMS screening workflows with
chemometrics can be used in other herbal
supplements to verify product authenticity and quality

Tod TeATHeE | AT foRAT ST HehaT 3 for public health.
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Fig. 29. PCA plot showing clustered with 7. cordifolia (authentic) and 7. crispa (adulterated or mislabelled)
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Metabolite Fingerprinting of Manjari Medika,
Flame Seedless and Pusa Navrang: Establishing
varietal differences by using high resolution mass
spectrometry and chemo-metric modelling

Manjari Medika (MM) is a novel teinturier grape
variety, produced by crossing Pusa Navrang with
Flame Seedless. It possesses an intense polyphenolic
composition which manifests in a superior metabolite
profile than its ancestral varieties. However, variations
in its bioactive composition are invisible at the
phenotypic level.

Hence, the objective of the study was to differentiate
between MM and its parents based on their metabolite
fingerprint by employing powerful analytical tools
such as liquid chromatography-high resolution mass
spectrometry (LC-HRMS) coupled with multivariate
statistical analysis. The high resolving power and full
scan capabilities of the HRMS enabled us to filter 480
molecular features (with mass error < Sppm) by
library matching, without using reference standards;
out of which 21 distinguishing compounds belonging
to various classes such as anthocyanins, alkaloids,
amino acids, flavonols and stilbenes were identified
corresponding to Annotation Level 2 of metabolomics
standard initiative (Figs 30 and 31). The elevated
relative abundance of these metabolites in MM
suggests its suitability as a potential functional food.
This  study demonstrated that untargeted
metabolomics can establish the link between the
phenotype and genotype of plants and assist in the
selection of candidate traits in future breeding
programs.
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Fig. 30. Scores plot of A. Principle Component Analysis and, B. Orthogonal Partial Least Square discriminant analysis
between Manjari Medika, Pusa Navrang, and Flame Seedless metabolomic fingerprint
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Non targeted impact of pesticide residues
in vineyard ecosystem and its effect on
grape and wine quality

Non targeted effect of imidacloprid residues in/on
grape

The commercial formulation of imidacloprid,
Confidor® 20 SL, a neonicotinoid insecticide was
applied to the vines at 53.4 g a.i. ha-! (recommended
dose, SD), 106.8 g a.i. ha-! (double the recommended
dose, DD) and 534 g ai. hal. (10 times
recommended dose, 10RD). The control plot was
sprayed with water. For residue analysis, the berry
samples (250 g per replication per treatment) were
collected at 0, 1, 3, 5, 7, 10, 15, 21 and 30 (harvest)
days after final spraying from treated and control
plots. The berry samples at harvest were used for
global metabolome investigation and grape quality
evaluation.

Imidacloprid dissipation in/on berry

The initial residues in SD and 10 RD treatments were
1.216 and 6.68 mg Kg-1, respectively. The harvest
time residue (30 days) was 0.116 mg kg-! at SD and
2.41 mg kg1 at I0RD. The harvest time residue at SD
was well below the MRL set of imidacloprid residues
in grape by EU, i.e., 1.0 mg kg'! and 10 RD were
above the MRL set by EU, indicating 90 percent
degradation at SD and 61 percent degradation at
10RD. The residue data were subjected to dissipation
kinetics and followed Ist + 1st order dissipation
with a half-life of 15 days at SD and 24 days at 10

RD.
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Targeted imidacloprid metabolite (degradation
products) investigation and assessment of
degradation pathway

The degradation mechanism of imidacloprid in grape
was assessed through a targeted metabolome
investigation with an in-house created data base of
reported metabolite of IM (24). Based on identified
metabolites of IM, a potential degradation pathway
for IM residues in grape is proposed. In this study,
imidacloprid was directly reduced to desnitro
imidacloprid (guanidine) which is oxidised to
imidacloprid-urea produced by the loss of NO group
from imidacloprid.

Further, the third pathway gave rise to the new
compound 2-cholrobenzhydrazide by rupture of the
C-N bond, which could be formed from ©6-
chloronicotinic acid which is produced from
imidacloprid-urea by C-N bond rupture, an
intermediate reaction that found to be formation of
olefin metabolites. The third metabolite identified, 2-
cholrobenzhydrazide could be a derivatization
product of 6-chloropicolyl alcohol or 6-
chloronicotinic acid. Based on identified metabolites
of IM, a potential degradation pathway for IM
residues in grapes is proposed as depicted in (Fig 32).
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Fig. 32. Proposed degradation pathway of imidacloprid in grape based imidacloprid metabolites identified in targeted
analysis by HR-LC/MS

Non-targeted effect of imidacloprid residue on
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The biochemical assays were performed to estimate
the quality of grape berries at the recommended dose
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(IM SD) and at ten times RD (IM 10RD) at harvest
and compared with the control samples (Table 40).
The assays showed a clear distinction between IM SD
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and IM 10RD. In imidacloprid treated berries, the
total phenols content was reduced by 53.93% in SD
and by 50.80% in 10 RD as compared to control. In
SD, the flavonoid content was increased by 59.65%
as compared to the control sample. Whereas flavonoid
content level was decreased by 32.97% in 10RD.
Total anthocyanin content was reduced by 30.35%
and 30.69% at SD and 10 RD, respectively. The
antioxidant capacity was reduced by 44.41% at SD
and increased marginally by 3.92% at 10 RD. The
differences between control and treated samples were
statistically significant (p=<0.005) and parent ion
imidacloprid (m/z 256.059) were identified only in
the treated sample at harvest.

ATTCTRT 40. TR U@ GRT AT hi g R <l T[UTET W THSTFANSS AT Bl TR-SATerd THTS

Table 40. Non-targeted impact of imidacloprid residues on grape quality assessed by bio-chemical assays

S TEES W / feor + + wfaera

Biochemical Assay Qg-g’-} / fEdd / + ufEaad / +
Control Percentage Percentage

+SD change change

waEed /i wefem wuged/ 42258+ 67.466+0.027  +59.65  28325+0.002  -32.97

Flavonoids mg/g Catechin Equivalent 0.008

o foan /o Aot wfre Tages / 1183+  0.545+0.011 -53.93 0.582 +0.013 -50.80

Phenols mg/g Gallic acid Equivalent 0.072

ST mM AT d9ded / 707.972+  393.55+0.001 -44 .41 732.72 + 0.004 +3.49

DPPH mM Trolox Equivalent 0.002

Tt veErEt armft (o /<f) / 719.254+  500.93+0.01 -30.35 498.51+0.02 -30.69

Total Anthocyanin Content (mg/L) 0.010
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Non-targeted effect of imidacloprid residues on
grape global metabolome

Performed a global metabolome analysis of grape
berries to understand the metabolic response of grape
berries at recommended (SD) and higher doses (10
RD) of imidacloprid application. The metabolome
analysis of IM SD and IM 10 RD samples identified
500 metabolites with the compound discoverer. The
OPLS-DA plot showed clustering of metabolites in
IM SD treated samples and control, with the first two
components explaining 34% and 18.3% of the
variation (Fig 33a). Similarly, metabolites of 10RD
treated samples grouped separately from control
samples with PC1 and PC2 accounted for 34.7 and
20.5 % of the total variance, respectively (Fig 33b).

l
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Fig. 33a. Orthogonal PLS-DA of metabolites IM SD and
control samples
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Fig. 34a. Volcano plot representing the Log2 fold change
vs Log10 P-value of the metabolites upregulated and
downregulated in IM SD treated samples
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Fig. 33b. Orthogonal PLS-DA of metabolites IM 10RD
and control samples

The volcano plot was generated to identify the
significantly changed metabolites in grape berries in
response to the application of IM SD (Fig 34a) and
IM The volcano plot analysis showed that 23
metabolites were up-regulated (log2 fold +ve) and 23
metabolites down-regulated (fold change -ve) with IM
SD treatment. In case of IM 10RD, among 41
metabolites 10 metabolites were up-regulated and 31
were downregulated. The metabolites were selected
based on adjusted p-value <0.05. (Fig 34b).
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Fig. 34b. Volcano plot representing the Log2 fold change
vs Log10 P-value of the metabolites upregulated and
downregulated in IM 10RD treated samples

Detailed metabolite abundance variation in
imidacloprid treated samples

The imidacloprid treated samples showed significant
variation in primary and secondary metabolites. In IM
10RD treated samples, the levels of all the amino
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acids were significantly reduced. However, the sugars
such as glucose 1-phosphate and 6-O-acetyl-D-
glucose were up-regulated in the 10 RD treatment
(Fig 35). In these samples, the amino acids such as L-
methionine, DL-tryptophan, L-tyrosine, DL-arginine,
D-(+)-proline, valine, L-threonine, glutamic acid, DL-
lysine, D-(+)-pyroglutamic acid and amino acid
derivatives like 5-methoxy-L-norvaline, ethyl 2-
acetamido-3-oxo butanoate, butyl -(4R)-4-hydroxy-
L-prolinate showed a decrease in their relative
abundances.

Several secondary metabolites were modulated in
imidacloprid-treated samples. The level of
metabolites of the flavonoid pathway showed
dramatic changes in their levels. In IM SD samples,
an abundance of flavonols such as quercetin, (-)-
epigallocatechin, (+)-gallocatechin, isorhapontigenin
and flavonoid like fiestin increased, whereas levels of
flavanols rutin (glycoside) and kaempferol were
reduced. The stilbenes, cis-resveratrol and piceatannol
were significantly increased with the IM SD
treatment. However, at 10 RD, resveratrol showed a
decrease in the level. The phenolic compounds like 5-
methoxysalicylic acid and benzoic acid derivatives
like syringic acid showed a reduction in their levels
at IM SD and 10 RD. The gallic acid reduction was
found in IM SD. The gentisic acid and
methoxysalicylic acid were drastically reduced with
IM 10 RD treatment. Levels of tannins viz., 3,4,5-
trihydroxy-6-(hydroxymethyl) oxan-2-yl 3-
hydroxy-4,5-dimethoxybenzoate was declined at both
doses.

Logk Fold Change: (IM_10_ED_BERRIES) iCONTROL_BERRIES)

o 35. o o & RV Tl % WY SAEUH 10 ARED IUER H UgEH U Tufed 3R SRAICE HeTEIEed %

o wmreenTd gr fetfa @2 -1Er ufeds =
Fig. 35. Log2-fold change values determined by HRMS for upregulated and downregulated metabolites identified in the
IM 10RD treatment with control samples of grape berry
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Metabolite pathway enrichment analysis of
imidacloprid treated samples

The enrichment analysis of metabolites revealed berry
metabolisms affected in IM SD (Fig 36 a & b) and 10
RD-treated berries. The pathways affected in both the
treatments are amino acid, purine, tyrosine and
pantothenate metabolism. In case of IM 10 RD,
primary and secondary metabolism pathways affected
and had impact on grape metabolism. The overall
amino acid synthesis pathway was disrupted,
ultimately affecting the nitrogen assimilation,
transportation and storage in grape berries. On another
side, the phenylpropanoid pathway (GPP) and its
downstream reactions are responsible for phenolic
compound  bio-synthesis.  After  generating
intermediates in the GPP, the carbon flows into
specific branch pathways to produce flavonoids,
stilbenes and phenolic acids. The KEGG phenyl-
propanoid biosynthesis pathway serves as the link
between primary and secondary metabolic pathways.
Consequently, imidacloprid treatment affected the
primary and secondary metabolism pathways.
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Fig. 36a. Pathway impact on IM SD
treated samples
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Fig. 36b. KEGG analysis of metabolite sets enriched in IM SD

samples

Non targeted effect of hexaconazole residues in/on
berry

The commercial formulation of hexaconzole was
applied to the vines at recommended dose (SD),
double recommended dose (DD) and 10 times
recommended dose (10RD). The control plot was
sprayed with water. For residue analysis, the berry
samples (250 g per replication per treatment) were
collected at harvest after final spraying from treated
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and control plots. The berry samples at harvest were
used for global metabolome investigation and grape
quality evaluation. In hexaconazole treated berry,
harvest time residue was 0.116 mg kg-! and 2.41 mg
kg1, with 90% and 63.9% residue dissipation for SD
and 10 RD respectively.

Identification of potential biomarker metabolites
for hexaconazole residues

The biomarkers for hexaconazole residue were
identified through a non-targeted approach using HR-
LC/MS analysis. The results suggests that the
compounds in 10RD viz., 4-guanidinobutanal, 2-(N-
Heptanoyl) Thiophene and DL-Arginine, were
identified as potential biomarkers (log2 fold>1, adj p-
value <0.01) for hexaconazole residues in grape.

In SD treatment, biomarkers isorhapontigenin,
piceatannol, 4-methylene-L-glutamine and DL-
arginine were identified. The metabolite of
hexaconazole i.e., 2-Isopropyl-5-thieno[3,2-b]
thiophen-2-yl-1,3,4-oxadiazole and DL-arginine was
commonly found as a biomarker in both cases.

Non-targeted effect of hexaconazole residue on
grape quality

The effect of hexaconazole residues on grape berry
quality assessed by bio-chemical assays are given in
Table 41. In hexaconazole-treated berries with 10 RD
treatment, total phenols were reduced by 73%. The
flavonoid content was increased by 99% and 42% in
SD and 10 RD, respectively compared to the control

ATfeTeRT 41. 3R Y TUTEAT W TFATRIATAIA SFTAT HT R-Afera Toma

Table 41. Non-targeted impact of hexaconazole residues on grape quality

g TEEIHS T / + gfavma | vawem 103t | + gl

Biochemical Assay + TEE / + TEST/ it / +
Control | HX SD =SD | Percentage | HX 10RD £ SD | Percentage

+SD change

eraTEed oo/ shefem wHgew / 42.258 + 84.15 99 60.133 + 0.020 42.29

Flavonoids mg/g Catechin Equivalent 0.008

T foan /o Aot wfre Tades / 1.183 + 4268 260 0.3153 + 0.003 -73.34

Phenols mg/g Gallic acid Equivalent 0.072

SUHiTs mM Zidied &9ded / DPPH  707.972 + 502.333 -29 553.361 + 0.008 -21.83

mM Trolox Equivalent 0.002

Tt venErEfa armft (i /<f) / Total 719.2539 +  342.0398 -52 359.021 +0.01 -50.08

Anthocyanin Content (mg/L) 0.01
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sample. Anthocyanin content was reduced by 52% in
SD and 50% in 10 RD. The antioxidant capacity was
reduced by 29% and 21% in SD and 10 RD,
respectively.

Non-targeted impact of imidacloprid residues in
grape rhizosphere soil

Dissipation of Imidacloprid in grape rhizosphere
soil

In the present study, imidacloprid insecticide has
chosen as candidate pesticide to assess the non-target
effect on plants, animals, birds, insects and soil
microbes. To assess the imidacloprid dissipation,
grape rhizospheric soil from organic field of ICAR-
NRCG, was fortified with 1, 10 and 50 mg/kg dose of
pesticide along with the treatment, a control was
maintained without pesticide. Samples for analysis
drawn at various time intervals (0, 1, 3, 5, 7, 10, 15,
20, 30 and 60). Pesticide residues in fortified soil at
different time intervals were analyzed by LC-MS/MS.

LC-MS/MS analysis showed that imidacloprid
residues dissipated non- linearly and persisted beyond
60 days in the soil.

Non-targeted effects of imidacloprid pesticide on
grape rhizosphere soil

An in vitro study was conducted to assess the non-
targeted impact of imidacloprid pesticide on the grape
rhizospheric soil. The enzyme assays viz.
dehydrogenases, acid and alkaline phosphatases and
ureases were performed spectrophotometrically. The
results obtained are presented in Fig 37. In enzymes
analysis, dehydrogenase activity was significantly
increased up to 20 days in imidacloprid treated soil
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Fig. 37. Impact of imidacloprid residues on soil enzymatic activities
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compared to control with highest in the 50 mg/kg
treated soil. Positive effect was observed for acid
phosphatase in all treatments up to 30 days in
imidacloprid treated soil. A negative effect was
observed for alkaline phosphatase up to 20 days in
imidacloprid treated soil and was positively correlated
in the long run at higher dose. No significant effect
on urease activity was observed in imidacloprid
treated soil.

Isolation and identification of Imidacloprid
degrading organisms

Soil samples were drawn from 50 mg/kg dose at
various time interval and that soil was used for the
isolation of imidacloprid degrading bacteria. Minimal
salt medium was used to screen the potential pesticide
degrading strain. Thirty-two various bacterial isolates
were found those having morphological differences
and prepared the pure culture by sub culturing. These
isolates were further screened for the imidacloprid
degradation and found that seven isolates showing
degradation in the range of 36 -72 % within 15 days
(Fig 38). These isolates were sequenced and
submitted to NCBI gene bank for accession number.
The results showed that they are belongs to the genus
Bacillus vallismortis (Accession no. ON715120),
Priestia aryabhattai (Accession no. ON715382),
Bacillus subtilis (Accession no. ON715435), Bacillus
safensis (Accession no. ON715005), Priestia
megaterium (Accession no. ON715381, ON715116),
Siccibacter turicensis (Accession no. ON715383) and
Pseudomonas anuradhapurensis (Accession no.
ON714991). These seven potential screened bacteria
need to further analyse on the field level for their
pesticide degradation efficiency.

Percent degradation of imidacloprid by selected bacetrial isolates
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Fig. 38. Imidacloprid degradation within 15 days by selected bacteria isolated from imidacloprid treated grape rhizosphere
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Dissipation and non-target impact of thiophanate-
methyl residues on soil enzymatic activities in
grape and vegetable rhizosphere soil

Organic soil from grape and vegetable rhizosphere
was collected from the field. Collected soil was
fortified with 1, 10 and 50 mg/kg dose of thiophanate
methyl (TM) pesticides. For analysing the TM
dissipation, soil samples at different time intervals
were extracted and analyzed by LC-MS/MS and
found that TM was dissipated in grape soil within 7
days, whereas in vegetable soil TM was persisted up
to 30 days with the formation its metabolite
carbendazim. The metabolite carbendazim generated
was persisted up to 60 days in both soil. Dissipation
of TM at 10 mg Kg-! in grape and vegetable soil are
presented in Fig 39.

Dissipation kinetics of Thiophanate methyland its metabolite carbendazim @ 10
mgkg
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Fig. 39. Dissipation of thiophanate methyl and its metabolites carbendazim in grape and vegetable rhizosphere soil at 10
mg Kg-! fortification level
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The enzyme assays viz., acid and alkaline
phosphatases, ureases, -glucosidase and dehydro-
genases were performed spectrophotometrically.
Negative impact was recorded on the dehydrogenase
activity for grape soil, but showed positive effect in
vegetable soil for all the treatments. In the initial
phase, negative activity for P-glucosidase was
observed in both the soils in all the treatments and
gradually the effect got nullified (Fig 40). In urease
enzyme, the activity was high on 20th day in 50
mg/kg dose in vegetable soil but there was negative
activity in grapes soil for all the treatments. In case of
acid phosphatase, negative effect was observed in all
the three treatments in grape soil but showed positive
effect in vegetable soil in all the treatments. Whereas
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in case of alkaline phosphatase, the activity was high
in all treatments. Application of thiophanate methyl
produces transient positive and negative impact on the
soil but later this effect was subsidised over the period
of time. So, it does not produce long term impact on
the grape and vegetable rhizosphere soil.

B-Glucosidase activity in vegetable soil
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Fig. 40. Effect of thiophanate methyl residues on p-glucosidase activity in soil at different fortification level
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Studies on CCC (Chlormequat chloride)
for bioefficacy and residues in grapes.

The results revealed that the treatment T4 i.e. foliar
application of CCC @1500 g per ha (after 1st sub
cane at 11-12 leaf stage) and @ 2000 g per ha (at 15-
16 leaf stage) after foundation pruning followed by
application @ 250 g per ha after fruit pruning (3-5 leaf
stage) found superior to improve fruitfulness in
Thompson Seedless grape variety (Table 42). Further,
the residue data indicated the higher residual
concentration than the 0.05 mg/kg of maximum
residual limit.
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Collaborative, Externally Funded, Contract
Research and Consultancy Projects
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National Referral Laboratory for
monitoring pesticide residues for export of
table grapes from India to EU countries
(funded by APEDA)

This was the 19th year of the Residue Monitoring
Program for controlling agrochemical residues in
table grapes for export to the EU and other countries.
The guidelines for residue monitoring programme,
2021-22 for export of table grapes to the EU countries
were updated. In this season, a list of 68 pesticides
(Annexure 5), with label claim of CIB & RC was
recommended and 268 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. A total of 44327
farms were registered in Maharashtra, Karnataka and
Andhra Pradesh for export to the EU as per records
on GrapeNet.

A total of 798 Internal Alerts on the basis of the
reports on the MRL exceedances reported in the
context of export to the European Union Countries.
Out of this, on the basis of re-sampling results and
MRL compliance, around 32 internal alerts were
revoked. Hence the effective internal alerts for the
season 2021-22 were 329 which account for around
2.58 per cent of the total samples analyzed. The
summary on sample analyzed as per RMP in grape for
the season 2021-22 is as given below:

TE AR HAE | THTHT 3TAieh 3TeTe | THTAT 37T ot
yfawra () /

AT/
No. of internal
alerts issued

|/
No. of samples
analysed

12733 392

AT /
No. of internal alerts
revoked

32

AT/
No. of effective
internal alerts

Percent of effective
alert (Failure)

329 2.58



b,

L k4

!:-;-' ICAR-NRCG Annual Report 2022
-t

ATfeTeRT 43. SR W | W RIeATIht T TN

Table 43. Summary of major pesticide detection in 2021-22 grape seasons

. 9. | SHIeATIR / Pesticide

PR P e e SR

3T{cTak Annexure 5/

AJcTAh Annexure 9

HAIAT® 9 Annexure 9

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

2 FARYTEA®IE / Chlorpyrifos

3 UaMfd (Ternfaed w1, vernfaed i1t 3t Seer-8,9 AZHE A% TaHfErA

1T = =) /

AT 9 Annexure 9
A%k S Annexure 5

Abamectin (sum of avermectin Bla, avermectin B1b and delta-8,9 isomer of

avermectin Bla)

4  FAmER (HHE) (FAdme 3R 3HE qavl 1 9T, o T -FdiEe & 9

T arfreass foran S B) /

AqAd%k S Annexure 5

Chlormequat (CCC) (sum of chlormequat and its salts, expressed as chlormequat-

chloride)
5 SUTH(SH / Buprofezin
6 Q'{ﬁﬁv? / Acephate
7 TFEERHTSIE / Hexaconazole
8  TJAMREE —fHAEH / Fluthiacet-methyl
9 UG/ Profenophos

ATk S5 Annexure 5
HAIAT® 9 Annexure 9
AgcTAk S Annexure 5
Ak 9 Annexure 9
HAJAT® 9 Annexure 9

10 ATSSI-TISEAH (THT-TTESEAYH IMHA 7) (3T, TH IR Th, AR Wy &1 FJadh 5 Annexure 5

IT) (TH) /

Lambda-cyhalothrin (includes gamma-cyhalothrin) (sum of R,S and S,R isomers)

(F)
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Proficiency testing programs

The National Referral Laboratory at ICAR-NRC for
Grapes, Pune is accredited for ISO 17043:2010
(Proficiency Testing Provider) since June, 2018. The
aim of the proficiency testing (PT) was to verify the
quality, accuracy and comparability of test results
produced by commercial food testing laboratories in
the country for pesticide residues in fruits and
vegetables and aflatoxin in peanut and peanut
products. The participating laboratories get an
assessment of their analytical capability and
demonstrate their analytical performance and also
compare themselves with other participating
laboratories. During 2021, NRL conducted two PT
Programs as per ISO 17043: 2010 standard. The
summary of each program is as given below:
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A. Proficiency testing of Aflatoxin in Peanut
homogenate

This PT round was organized on 11th April, 2022 for
aflatoxin in peanut homogenate. The PT test material
was distributed amongst 49 APEDA recognized
laboratories 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,
AFGI1, AFG2). The results were received from the 40
participating laboratories within prescribed time-
scale; however, three laboratories did not submit the
results on time.

B. Proficiency testing of pesticide residues in
curry leaf homogenate

This PT round was organized on April 11th, 2022 for
pesticide residues in curry leaf homogenate. The test
material was distributed under frozen condition in ice
gel pack to the 37 commercial testing laboratories on
the scheduled date. Each participant laboratory had to
analyse a homogenized test material of curry leaf for
pesticide residues as per the provided target list of 211
pesticides to be monitored under Annexure 9 of
residue monitoring plan. From analysis of the PT data,
it was observed that out of 37 participant laboratories,
28 laboratories achieved satisfactory z-score for all
the target analytes.

C. Proficiency testing of pesticide residues in okra
homogenate

This PT round was organized on August 25th, 2022
for pesticide residues in okra homogenate. The test
material was distributed under frozen conditions in
ice gel pack to the 39 commercial testing laboratories
on the scheduled date.

Each participant laboratory had to analyse a
homogenized test material of okra for pesticide
residues as per the provided target list of 211
pesticides to be monitored under Annexure 9 of
residue monitoring plan. From analysis of the PT data,
it was observed that out of 39 participant laboratories,
28 laboratories achieved satisfactory z-score for all
the target analytes.

D. Proficiency testing of pesticide residues in
grape homogenate

This PT round was organized on August 25th, 2022
for pesticide residues in grape homogenate. The test
material was distributed under frozen conditions in
dry ice to the 55 commercial testing laboratories in
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two Groups, A and B on the scheduled date. Each
participant laboratory had to analyse a homogenized
test material of grape for pesticide residues as per the
provided target list of 211 pesticides to be monitored
under Annexure 9 of residue monitoring plan. From
analysis of the PT data, it was observed that out of 55
participant laboratories, 33 laboratories achieved
satisfactory z-score for all the target analytes.

Assessment of nominated laboratories

Inspection and assessment of the nominated
laboratories was carried out during the season. Total
28 laboratories were assessed during the ongoing
season and counter samples were collected from all
the labs for comparative analysis at NRL. On analysis
of the counter samples at NRL, the NRL results were
found to be comparable with those of nominated
laboratories.

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

Around 400+ number of counter-samples were
analysed through GrapeNet, which comprised the
samples from pack-houses, farms and nominated
laboratories. Each sample was tested for all the
Annexure 9 chemicals. The results of all the samples
tasted at NRL were similar to corresponding
laboratory results.

NRL, ICAR-NRCG Recognized As
Reference Laboratory

NRL of ICAR-NRCG had received the recognition of
National Reference Laboratory of FSSAI for the
pesticide residue and aflatoxin analysis. The reference
samples had been received from regional FSSAI
centres of Mumbai and Cochin and tested for FSSAI-
MRL compliance. From the regional FSSAI centres
of Mumbai, apple (85), dates (4), almonds (2), orange
(1), spices (5), tea (1), cherry (2), rice paper (2),
iscutes (1), dry apricots (1), pitted prunes (1), dried
cherry (1), desiccated coconut (1), dry plum (1), rice
(1) and peach (1) were received and from the regional
centre of FSSAI, Cochin, a cumin sample was
received for evaluation. The samples were analyzed
as per the standard operating procedure of NRL. The
analysis reports were submitted to the FSSAI regional
centres.

FSSAI
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Evaluation and implementation of bio-
intensive disease management schedule for
production of disease free and residue
compliant grapes (AMAAS)

Isolation and characterization of grape microbes

Grape associated microbes were isolated from
Thompson Seedless from the centre vineyard. The
microbes were isolated from berry surface at different
berry development stages viz. E-L 31, E-L 35, E-L 38.
The total viable count (TVC) of microorganisms at
different stage of berry development (fig. 41).
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log10 CFU/ 50 berries

E-L 31

Stages of berry development

M Yeast
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Fig. 41. Total viable count of micro-organisms at different stages of the berry growth
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The isolated microbes were morphologically
characterized for identification. Total 46
morphologically different bacteria, 36 fungi and three
morphologically distinct yeasts were detected from
different berry development stages of grapevine. Out
of the total isolates, 13 bacterial isolates were Gram
negative, non-sporulating, non-motile and short rods
while 32 bacterial isolates were Gram positive rods,
motile and spore forming except one bacterium which
was Gram positive cocci, non-motile and non-
sporulating. The morphological characterization of
fungal isolates resembled the genera viz.
Cladosporium, Alternaria, Aspergillus,
Colletotrichum and Epicoccum.

Bacterial isolates belonging to genus Bacillus were
able to produce extracellular lytic enzymes which

may be involved in the antagonism.
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Untreated Control

Sulphur

In vitro analysis of compatibility of potential
biocontrol isolate Trichoderma afroharzianum with
registered fungicides in grapes

In vitro compatibility analysis showed that
Trichoderma afroharzianum was compatible to
azoxystrobin, kresoxim methyl, meptyl dinocap,
fluxapyroxad and pyraclostrobin and formulations of
sulphur, whereas Hexaconazole, flusilazole and
combination fungicides of tebuconazole completely
inhibited Trichoderma afroharzianum.

CCREIIGACEEL]

UTC

Field evaluation of compatibility of biocontrol
agents along with registered fungicides against
powdery mildew

A field trial was conducted to evaluate the
compatibility of biocontrol agents with registered
fungicides in controlling the powdery mildew of
grapes. The results showed that, Trichoderma

cTEmient Tentaised / Usaaezifed

Trichoderma asperelloides / Azoxystrobin
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asperelloides alternated with azoxystrobin, kresoxim
methyl, meptyl dinocap and fluxapyroxad+
pyraclostrobin and sulphur was effective in
controlling the powdery mildew of grapevines.
Trichoderma asperelloides | Azoxystrobin 23SC
showed PDC of 34.54 which was followed by
Trichoderma asperelloides/ Kresoxim methyl (PDC
30.84) and Trichoderma asperelloides/
Meptyldinocap 35.7% EC (PDC 23.26).

In case of Bacillus licheniformis and Bacillus
subtilis the fungicides azoxystrobin, kresoxim
methyl, sulphur and hexaconazole were found
more compatible in controlling powdery mildew
disease.

Mera gEfeferd / TifaaegifeT

Bacillus subtilis / Azoxystrobin

Evaluation of field efficacy of the formulations of
two promoters (Arka Miracle and Arka Actino
plus) from ICAR-ITHR along with ICAR-NRCG
strains and vermiwash in controlling the powdery
mildew of grapes

In vitro evaluation of compatibility of ICAR-IIHR
formulations viz. Miracle and Arka Actino Plus,
vermiwash with Trichoderma asperelloides were
carried out prior to applying in the field. Results
revealed that all the formulations were highly
compatible with Trichoderma asperelloides.

Field evaluation of formulations of two promoter
formulations viz. Arka Miracle and Arka Actino plus
revealed that the formulations performed better when
applied in alteration with biocontrol agents and
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fiReret 10 /L
Miracle 10 g/ L

ITh! TfFeTad 10gm/L

Arka Actinoplus 10gm/L

FHfaTT 5ml/ L

Vermiwash 5ml/ L
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Fig. 43. . In vitro compatibility evaluation of Miracle, Arka Actino Plus and vermiwash with Trichoderma asperelloides
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vermiwash. Among all the formulations, Arka Actino
Plus was found most effective in controlling the
disease. Arka Actino Plus/Trichoderma spp. was
found superior in controlling the disease (PDI-30-
32.14) as compared to untreated control (PDI-62.35)
followed by Miracle and vermiwash.

Yield and quality parameters were also superior in
Arka actino-plus @ 6Kg/acre + Vermiwash @ 6L/
acre/ Soil drenching of 7. asperelloides (2ml/L) +
Spray of T. afrohurzianum (2ml/L) treatment as
compared to others.

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

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

Two grape gardens from Nashik region were visited
to assist the filing of applications of two candidate
grape varieties (Utkarsha and Santy Seedless) for
registration with Protection of Plant Variety and
Farmers’ Rights Authority, New Delhi. Applications
were submitted to the authority based on the
observations taken as per DUS criteria and at present
these varieties are under on-site DUS testing.

On-site DUS testing in grapes

On-site DUS testing in grapes was conducted for ten
varieties (Manjari Shyama, Siddh Golden, Black
Kwin Berry, Blagra two, sheegene 21, sheegene 2,
sheegene 20, sheegene 13, Arra thirty two and
Iniaone) based on the DUS guidelines. Compiled data
of three candidate varieties (Manjari Shyama, Siddh
Golden and Black Kwin Berry) were submitted to
PPVFR Authority, New Delhi for further processing
for registration.
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Variety registered with PPV&FR Authority, New
Delhi

Based on the data submitted by the centre, varieties
granted registration with PPV&FR Authority, New
Delhi were as follows:

%.49. | TrEm/ variety USTIeRTuT HE&T / urfeteh / Owned by
S.no. Registration no.

1 RIS TIMT / Manjari Shyama
2 fag Tieed / Siddh Golden

3 &% ohfad I/ Black Kwin Berry
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REG/2020/101 (20/12/2022)

REG/2020/0134 (15/11/2022)

REG/2020/0135 (15/11/2022)

WU -TH3Th, T
ICAR-NRCG, Pune

off. WG TSR, |ETelt

Shri. Shashindra Potdar, Sangli

off. ST |, T
Shri. Jaykar Mane, Sangli

Cultivation of Commercial Seedless
Varieties of Grapes at Taldangra Horti-
culture 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 of Thompson Seedless, Manjari
Medika, Manjari Naveen, Fantasy Seedless and
Manjari Shyama. Sixty plants of Crimson Seedless
were introduced. Gap filling was also done with 265
number of own-rooted grape vine Manjari Medika.
Magnesium deficiency was managed by foliar
application of magnesium sulphate. Anthracnose
attack was much less and was successfully controlled
by alternate sprays of Thiophanate methyl 70WP@
1g/L and Hexaconazole 5SC @ 1ml/L at 10 days
interval based on disease and climatic condition. Die-
back 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. Application of spinetoram
11.2% SC at the rate of 0.5ml/L of water was done to
manage thrips. Leaf eating caterpillar continued to be
a problem and fipronil 5 SC@ 1ml/L was applied for
its control. Exogenous application of uracil and 6BA
was found very effective in fruit bud differentiation.

Manjari Medika and Manjari Naveen yielded fruits
with an average of 10.2 kg and 7.9 kg per vine
respectively. Only 3 vines of Manjari Naveen yielded
fruits. For uniform colour development in Manjari
Medika an application of ABA @200mg/L of water
was done. Approximately 650ml of juice which had
an average of 15°Brix was obtained from 1 kg berry.
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Agri-Consortium Research Project on
Water (Phase IV): IoT enabled sensor
based smart irrigation management
system

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 with ICAR-NRCG, ICAR-IIHR and ICR-
ITWM as cooperating centres. This is the second year
of the project. The experiment was conceived with
the purpose to automate the process of irrigation water
application and simultaneously improve the WUE
through adoption of technologies like soil moisture
sensors and [oT (Internet of Things) which is a
network of smart devices such as sensors that
interconnects with each other with decision support
on time by using the real time data and information.

During the year, identified one experimental farm of
1 acre area for testing in grapes at the Centre. The
soil of the experimental plot was alkaline in reaction,
calcareous in nature with low available N, high
available P and K levels. The automatic weather
system and pump controllers were installed at the
experimental farm and will be tested during coming
foundation pruning season.

Component-1 of the XII Plan Scheme
‘National Agriculture Innovation Fund
(NAIFy

During the year, various IP protection and
commercialization activities were undertaken.

ITMU

» Patent application was filled for the technology ‘A
process for preparing activated carbon
nanoparticle and its application thercof’
(Application no: 202221023880 dated 22/04/2022)

* Response was filed for Examination Report for
patent applications viz. 201811033379 (Hearing on
26/07/2022) and 202011014416 (Hearing on
26/08/2022) at IPO on 09/08/2022 and
09/12/2022, respectively.

NBA compliances

* Yearly status report were submitted for patent
applications viz. patent application 201711020822
(A method of preparation of enriched yoghurt) and
patent application 2017110219752 (A method for
extraction of anthocyanins and composition
thereof).
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o TAST S FiF [11 | 3o § Geiferd Yo amaed gea:  © Obtained NBA approval for applying for IPR
201811033379 % fTu SEfaTR F forw s et for Patent Application No.: 201811033379

. against NBA application in Form III (File no
% foTu wasfiu srgmies gTH foRa (wisd §en 4413) 4413)
» U AT HEAT: 201811033379 F ¢ 22 T, Executed ABS agreement with NBA on 22 Nov
2022 o TFET & G190 TSwE qugiiar fomam )| 2022 for Patent Application No.: 201811033379.
TTH Uee TRY

Summary of patents granted

e . / AIYH /e freht /3eate /ferem st a1 Tifee & fafer /| wde €./ | egem fafery

Application No. | Name of Innovation/Technology/Product/ Date of Filing | Patent No. | Date of Grant
Variety

201711021975 <ofrgrafae fyssdor sitt goe fifr/ 22.04.2022 397899  27.05.2022

A method for extraction of anthocyanins and
composition thereof

201811033379 wpeyreft Hicfiom 3 T T i Ft At 05.09.2018 415258 23/12/2022
TUHA 1 AT R I 3T 39k o390
=i fafer/

Isolation and identification of novel attractant
pheromone for pink mealybug and its method of

synthesis
AT HRIRA
Programs organized
*.9. | wrEwe / Programme ﬁ?ﬁﬁ / Date | Sfawmt Tt/ | gfawrdt &t/
No. of Participants
participants (OF:17:{1)
1 foram iRl o TR0 W ST UTEOT FRIEH / 18.05.2022 26 foram
Awareness training program on "Protection of farmer's & Farmers
rights' 25.05.2022 30
2 wfiFee sfean fafies % @1y 9o / Meeting with 03.06.2022 12 ERIIEC
Agrinnovate India Ltd. Scientist
3 wienfism Tt (i) gae fafies & fo 03.09.2022 4 e U
‘o Siumug TieTs, W R fie whieTs W it Client Staff
fRTeTOT 1 FEATHOT /

Transfer of technology training on "Grape DSS -PI",
Disease and Pest API, for Agriotics Technologies (OPC)
Private Limited

4 wfienfeam Tats () weae fafite % fm 07.09.2022 5 UTeeh Sl

‘34’1-5 SuguE e, W 3R hie Thies 9w gk & Client Staff
Transfer of technology training on "Grape DSS -PI", 30.09.2022 3

Nutrition and Irrigation API for Agriotics Technologies

(OPC) Private Limited

o
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* Received an internationally recognized certificate
of compliance issued on 28th November 2022
with unique identifier (UID) ABSCH-IRCC-IN-
262752-1, a permit or its equivalent made
available to the Access and Benefit-sharing
Clearing-House for India/NBA/Appl/9/4413 (with
respect to Patent Application No. 201811033379).

Agreements executed

* Technology License Agreement (TLA) signed for
Decision Support System for Grapes technology
with two firms viz. Amicus Agro Tech and
Agrinnovate India Ltd. and Agriotics Technologies
(OPC) Private Limited and Agrinnovate India Ltd.

* ABS agreement for the technology ‘Isolation and
identification of novel attractant pheromone for
pink mealybug and its method of synthesis’ (Patent
Application no. 201811033379) was signed with
NBA on 28/11/2022.

* An Umbrella Memorandum of Understanding
between ICAR-National Research Centre for
Grapes, Pune and MIT School of Bioengineering
Sciences & Research, a constituent unit of MIT
Art, Design and Technology University, Pune
having its headquarters at Loni Kalbhor, Pune
(Maharashtra) has been signed for facilitating
Students’ training/postgraduate Research on
09/11/2022.

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

An Agri-Business Incubation Centre was established
at ICAR-National Research Centre for Grapes during

2020. This was third year of this centre. During the
reporting period following activities were conducted.

Advisory Committee Meetings

Seven meetings of advisory committee were
conducted during the year 2022. More than 10
projects were evaluated, discussed and out of them 07
projects were recommended for extending support
from ABI Centre of ICAR-NRC for Grapes, Pune.

Memorandum of Agreements (MoAs) events
Several proposals were received to the ABI Centre of
ICAR-NRC for Grapes, Pune. After screening the
proposals and thorough discussions MoAs were
signed with some of the firms.
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It forerta | wataa wiafarfer

Activities related to Entrepreneur Development

.9, | et foema s / Entrepreneur Development Programme i@/ |faamft g/
Date No. of
participants

1 wfgen ufian fasma wRiwn % qed, e, O, affierrg ® 7R & wof 3fit 02/04/2022 24
T o 37k ¥ |IgH A S W U feawta ufkeror s st foRan ) /

Under Women Entrepreneurship Development Program, organized one day
training on Preparation of soap from grape leaf and grape juice extract at KVK,
Theni, Tamil Nadu.

2 A (fSrem-sirern) o forafirer sAm 6t qeheis W e / 26/02/2022 45

Demonstration on Raisin Making Technology at Nandapur (Dist- Jalna)

3 BN, YEUETE AR WIS -UTSTIH, Jul o USIeTs shg g1 §Y &9 o 08/03/2022 67
TS SR | e fowfa e o foe stfvma gfdemn w i feaei= 10/0;)2022
gSTeqor shTisRH /

Three days training program on Innovative Approaches to Develop
Entrepreneurship in Grapes jointly organized by MANAGE, Hyderabad and
ABI Centre of ICAR-NRCG, Pune

4 RIEO FRIEH: TR Yod TG TR WIHTII-TT3TIoh, T0 § THITEH T=meH / 25/04/2022 15
Training Program: Value addition in grapes and FPC operations at ICAR-NRCG,
Pune

Fiv-zgaam fowm /Srresar & gatia niafafert

Activities related to Agri-business Development/awareness

%.9. | Ffv-gaem fawm /Smredar wriwd /

Agri-business Development/Awareness Programs Programme
participants

1 ohdich WRYE!, e (THEH) | Turan FoReTioe 3edred T iy uf 18/06/2022 40
G T /

Agripreneurship orientation program on Quality raisin production at KVK
Kharpudi, Jalna (MS)

2 F IR foREH Foamer FATer i SRR AT - STRUTHTUSTR ASHT 27/09/2022 37
IR SR LR AFA A STRCTHIUAR-TeflaTrE, gaig i
ettt S TEeS g, T % H S S FEE 3R
Tfafafemr /
Orientation of RKVY-RAFTAAR scheme of Ministry of -griculture and
Farmers Welfare and activities of CIRCOT RKVY RAFTAAR-ABI, Mumbai

and Agripreneurship orientation program and activities of ABI Centre NRCG,
Pune
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Panel discussion

%.9. | faw=m) Topic

participants

1 WTeTIU-TSTSTTH, gul § oaa IR ol Turerdt 7R fouvm g8i W 8@ ==/ 09/06/2022 94

A panel discussion on Quality and marketing issues of table grapes at ICAR-
NRCG, Pune

EICEiLI IBUNCIRCE]]

Negotiation/Technology Discussions

%.4. | Tz / Topic ar@ /

Date

1 o S wregmr SR et g % Wy S o foTu Wiheu-Tsiergh, qu § Usfters sy 25/06/2022
IS % q8d Jodadq # e SEi-qfeai 3R TR % IU-Icural & YA % Tag H
enfieht ==t /

Technology discussion with Mr. Chetan Chavan and Mrs. Chavan regarding utilization of
medicinal herb and grape by-products in value addition under ABI Centre Project at [CAR-NRC
for Grapes

2 WTRIAII-TSHSTTH, JO1 o TETE shg URESHT o q8d ST TURME § UoEmfH fshsu qefih  24/08/2022
ST A AR IR TR Tenfifehal o foeh o Taer T #ff 319 s 3 sf
Ifecd STETE o T Tfireh! == /

Technology Discussion with Mr. Ashok Ombase and Mr. Aditya Ombase regarding anthocyanin
extraction technology from grape waste and development of Nano pesticides and biopolymeric
technologies under ABI Centre Project at ICAR-NRC for Grapes

THST W FEATGR HIEhT
Memorandum of Agreements (MoAs) signing events
SEETI -89 / Firm usftermg @ned= / ABI support feru U wwan
FEAIEY/
MoA signed
1 STe & foram agg (o oSt =) foRa Scareeh st St T / 7/04/2022
Farmers Group from Jalna (Mr. Bhimraj Establishment of farmer producers' company
Kharat)
2 YeEe UewmEs yiEee fafiee IR % W R o o fou fFafa @ & 7/04/2022
(off T, AT / STEARA SR AR T T /
Sudarshan Enterprises Pvt. Ltd. Utilization of rejected grape berries from export
(Mr. Rajendra Waghmode) consignment for grape juice and raisins
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3 ol @rE 3 yeae fafiee (it
e @ad) /
Lata Food Products Pvt. Ltd (Mrs.
Leena Sawant)

usftamg @wei= / ABI support
TEATE /
MoA signed
=l S AT o fore amor R o6 T / 30/07/2022
Development of nutrition bar for children and
Adult
fermfire S ot foraforeT A8y Hemk &1 391/ 30/07/2022

4 T veeedt (off gefa et o oft

&% AEHRATSl) /
Raisnery LLP (Mr. Sujit Kudale and Mr
Rauf Naikwadi)

ARSI shl W=l
HIhTII-HTH3TTH, 75 fgoatl § 17-18 TR, 2022 i
ST Y T hiderd SR FRa™ THieH o were-
77 foram 1 TEq F o U WiweTd % e
Z FHT HE T TAUed, Ueh S9ageiet ol o
6t | o o wfafafa 3 srefeRa ferwfirer @ forerfaa
I oI AR Afgea Icarel i yaria foram|

TEfaTTS Shg o T RIS WIS AT Ssae ffies
& oft TRY Y A 17 IR 2022 T BT dicd o,
IR H A IS o AT T § FHHT0T H1
ThTeTell i o foTT Tgat T qTiee foRaT| 38eh ST,
TIE -3 ! SfciH, STHAT T TeATsled BITelT dicd bt §
I FATEARI T Teqd A & forw off AT

HThH AT - AWTHA] TRIHT-FeA (STR)
HIhSTU - AT el oh Ted HIHATI TSI, T,
ST W M T kgl § H TH 7| I8 ohg, IWTHIIT
o e 7 hal S9 AT, HEER, UieEmged, gur, Tedl,
TigA SR fosrgn & =e @ S i % forn weh
U whe o ®9 1 oft 10 L @RI 30 9T e H B
e = ® B

T R foreat &1 sehe (1.4.7.5TR.)

IS SR UEE o T B8 T dod SR Rl (W
THTETRS qda HieAd TR IRE Heerd) &l Jodish fora
T gS1 fohT T A9l 8, Ui S sust (Fet: 26.1%),
Ifd 97 BeAgR A il T (Hidt 24.9%), S 99
s T (HEft: 24.9%) 3R e asH (Hidt:15.3%)
% foru 3= firan oot <t 8| TN | T # TS

Production of raisin jam and raisin mouth
freshener

Recognition of Incubates

M/s Raisnery LLP, an incubatee was identified by
IPTM of ICAR to present start-up ideas in the
Agri Startup Conclave and Kisan Sammelan held
on 17-18th Nov, 2022 at ICAR-IARI, New
Delhi. Representative of company showed high
value and unique products developed from rejected
raisins.

One of the imminent incubatee of ABI Centre Mr.
Mahesh Londhe of M/s AgroZee Organics Pvt. Ltd.,
secured first place for combating malnutrition through
innovative use of millets at Falling Walls Lab,
Kolkata, on 17 August 2022. Furthermore, the start-
up was also selected to present his innovations at the
Global Falling Walls Finale in Berlin, Germany.

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 7 centres i.e., Ludhiana,
Mandsaur, Periyakulam, Pune, 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 (Red Globe,
Fantasy Seedless, Crimson Seedless, Manjari
Shyama, Nanasaheb Purple Seedless and Sharad
Seedless) were evaluated for yield and quality. Among
the parameters recorded, higher variations were
recorded for yield per vine (CV: 26.1%), number of
fruitful canes per vine (CV: 24.9%), number of
bunches per vine (CV: 24.9%) and bunch weight (CV:
15.3%). Although the bunch weight was maximum in

l
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o AfIHAH I TR, AfhA ASKD I § Ufd S
T h AfreRan T 3 =g 3N (20.0 TR /o)
Y #H °H ANEH ) 8 A § 39ad e Aeh
oSt it TE IR 35k a1g Tohma Hgetd 1 TH W@ 39
ST T[T o TEY § R < WeEH % e fasosim
% I, HISKI AT TR I Tl 1 Y I T4

Terorferer feret o1 ermeRe (1.4.8.5f8TR.)
forarfire Seva & foru ot = fohedt 9 afdq Hea,
2 TFAM, AR FeRuifieT o7 ofned Eecid i1 Jedmhd
Tora | wier ferwirr ® wfa oot 3tférepaw 39t (9.02
fopaT) =t <l T8, STeIfeR =g el Tieerd (7.15 o)
EESEIRIE

iR die i gorn | "ot fRwfie o e1feeRan
S, frwmfire feradt ofit auy wierdr oSt i T8
3R 1= foret Y g | Sga T |

@ feret T arTeher (1.4.9.5M3TR.)

™ TISH & fou, 3 et w1 3Tehed foram ) osTe
THUEiTE Tid Stog uius g Al aTg | s wfee
3 13.54 Torm /3« it sifershan 3ust & @y ggar fow,
ATt x SR qdel 8§ fersham 5@ fepadl (69.81%)
uTé TS, 3Gk e HiS Afew (67.81%) AN uSTE
TuEHiTE e (67.19%) 1 T W AT S
e & way #, Tt TAW & g AR AfSHT
SfRaw el o |1 Usfieha foRam TIT| U TR Turer
TUEEH A B W@ §U; AR A SR 0T T

fafes qergeal w arfuricas SR i TRedl @t
STThe (2.4.1. 578X,

IR qegd (110X, TEA 4, 1103 3R i) ™
ATHEH Hed & Jeu o1 ekl ToRaT TR SR gHeh!
T Sdl 8 g Sl 5| ST Jogd § 3geHa
®Y ¥ I=Iau 30§ (15.84 T /arg) ol w8, e
G 110377 (14.51 Forun /o) © uig 78| SR ® wf
o ATRAH T8, o8 a5, 100 AT IoH TR AR
el (43.40 T, 365.10 UM, 267.32 UM 3N
70.30%) &t T TS| THSA 4 Helgd W I=Iqq AT AT
(15.44 foft) gt foram o) Sofore, wwy AvEE W fa=m
LA TY 3T FEHI o IR T, SRS 3T TEea™
T T T SIgaR IR TR

w.

Red Globe, but maximum number of bunches per vine
contributed to the highest yield of the Manjari
Shyama (20.0 kg/vine). Highest shelf life was
recorded in Red Globe followed by Crimson Seedless.
As per comprehensive analysis of performance of the
varieties with respect to yield and quality, Manjari
Shyama and Red Globe were found superior.

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. Maximum yield per vine
(9.02 kg) was recorded in Manjari Kishmish while
minimum i.e. 7.15 kg was in Merbein Seedless (7.15

kg).

Manjari Kishmish was recorded with maximum TSS,
raisin recovery and overall acceptability as compared
to Thompson Seedless and found superior as
compared to other varieties.

Evaluation of juice varieties (1.4.9.Gr.)

Six varieties were evaluated for juice purpose. Punjab
MACS Purple was earliest to mature. Manjari Medika
showed superiority with maximum yield of 13.54
kg/vine, however maximum juice recovery was found
in Gulabi x Bangalore Purple (69.81%) followed by
Manjari Medika (67.81 %) and Punjab MACS Purple.
(67.19%). With respect to organoleptic tasting, Arka
Shyam was registered with maximum values followed
by Manjari Medika. Considering yield and quality
attributes, yield potential, juice recovery and
organoleptic parameters; Manjari Medika was found
better.

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

Thompson Seedless was evaluated for its performance
on four rootstocks (110R, SO4, 1103P and Dogridge)
and compared with own root vine. Significantly
highest yield was observed in Dogridge rootstock
(15.84 kg/vine) followed by 110R (14.51 kg/vine).
The highest bunches per vine, average bunch weight,
100 berry weight and firmness of mesocarp were
recorded in Dogridge (43.40 nos., 365.10 g, 267.32 g
and 70.30%, respectively). The highest berry diameter
was found on SO4 (15.44 mm) rootstock. Hence,
considering overall parameters Dogridge was found
better than other rootstocks based on yield
components.



IR 3R Tk YTk I & AU IWRA e Fiet
&1 feafa (5.4.2.5fem.)

ek, QX 3T ATt § G196, Ui #ge &
e o weRfia ST sfi= o1 wder T 3w &
gl 1 18.24 JTASTd STIEd TehHUT @ 74T, STelfsh 313
TR SR s 1 T Soh, HARSAT Thsict o g
gaeqor foran e fSEm 18,54 gfasra sfed gshaer et
foran | aretan, @rTelt & fREE % @ e
THRAT hI FEAT 6 YR T dfa SR sl Al e
fopan T Stet il v wfafeiE i Ry garafi
T guTferd uTE 7T, S SREST: TRHTT 2.52-6.24 3R 0.00
T 0.66 forem ufa Tt o)

fefsrea T amfem faswfa w1 39 wecagut am
o ToTU oFR Scutges &t 1 TALIUT (6.4.1.5HTR.)
TS o WG STaH SR = o6l G foRa T ST fafera
T o fiEens & fohy MUl %A B Wk 91-120 feAi
e TS O 1 wferera U7 geehieh (FidleTe) 0 &
15.30 ufcera o s ol used fiees 1 fidiets S
F 31-60 3 61-90 Tt =g AWM 0-6.90 W 0-
11.25 HHT § 97| % BeTE & 91-120 fei e, a8eh
fieeg =1 I=raw AT 0-10.36 1 &1 | & fomar
1| Bl hl BT & 31-60, 61-90 3 91-120 Tt
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Status of new emerging insect pests of grapes and
their natural enemies (5.4.2.Gr.)

Ten infested vineyards were surveyed for stem borer,
Dervishiya cadambae at Nashik, Solapur and Sangli
and an average of 18.24 per cent infestation of D.
cadambae was observed, while eight infested
vineyards were surveyed for stem borer, Celosterna
scabrator and 18.54 per cent average infestation was
recorded. Five vineyards were surveyed at Walwa,
Sangli where farmers reported unmanageable thrips
infestation. These vineyards were found infested with
Thrips parvispinus and Thrips hawaiiensis which
ranged from 2.52-6.24 and 0.00 to 0.66 thrips per
bunch, respectively.

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

Fifty two vineyards were visited after pruning and
PDI of different diseases were recorded. Percent
disease index (PDI) of anthracnose disease was
recorded in the range of 0 to 15.30 per cent at 91-120
days after fruit pruning. PDI of powdery mildew was
recorded in the range of 0-6.90 and 0-11.25 at 31-60
days and 61-90 days after pruning, respectively with
the highest PDI of powdery mildew in the range of 0-
10.36 at 91-120 days after pruning. The PDI of downy
mildew was recorded in the range of 0-8.20, 0-8.20

Gr, Res, 5t ICAR-NRCG and Rahuri Maharashbna
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Fig. 44. Digital disease maps for ICAR-NRCG and Rajendranagar centres
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g St fireey 1 ditens s 0-8.20, 0-8.20
3 0-6.45 I FHwr § o

e 2021 -TdesR 2022 &% SR THEA T TA
RS o YR T; ORI, Teigrr, Tgd, fasmgy,
HehR, UfEmshem X qur gl & foe fefsea T amfm
A MU UResd fiees, SR fiess, wEHN,
e & for ol o g e T it eet
% fote a1 45 fefea wmfas faefaa fere o)

S

SR % foTu deadia aefien aa (ST9Hed o), e
20.12.2022 (AT AI8) W ARG o TS|

and 0-6.45 at 31-60, 61-90 and 91-120 days after fruit
pruning, respectively.

Based on the disease incidence data collected during
October 2021-September 2022, digital disease maps
were created for Ludhiana, Rajendranagar, Rahuri,
Vijayapura, Mandsaur, periyakulam and Pune centers.
A total of 45 digital maps for grape disease incidences
with respect to crop growth stage for powdery
mildew, downy mildew, anthracnose, alternaria on
leaf and rachis were developed.

Events

Quinquennial Review Team (AICRP on Fruits) for
Grapes was held on 20.12.2022 (Online mode).

Co=p==9



SIR-Yd I AR AR SU JIoHT HRishd
Programme for NEH, TSP and SCSP

ATfeaTEt Su=eET (Sruady)

10 S 2022 1 Y FoF™ g, TREVRTE o F&dm |
aTfeamet J9-Ars1 (deEdt) & qgd HY 9 foawo
FEHT RIS o T4 TREETE & % aRddTel
T ¥ Helterd STEEd SHstd o o G frami =1
Y T & fore 51 o o) Sedt @ =W A BRR,
AT 3N B9 T = aTe died foafia forg o) <. .
. g, aEiE 4wl f Od § FHY el *
uTell IUET % SR H Wi i SR fREE w1 aniesa
fora| qeteht TE S, TETE "iad 3 g1 8 Heield
et TR BRI 1 JegH foram| Sf. a1 ared, (Teume,
Y foqe hg) o oft odt R % aR 6 S @
TR Jegi o @1 foreml sl 3t & JIIm 3R
TR & e | Heta gt STevges S & TE)
3t g, et oo |, Ak afgent (@ & forw) ok
@ gt A forem Akl &= (AT @F % faw) #@
a1 foRa S T ° | TS TS T el =R 6 oyl
% fotu mrerdt Afgsrr ofit ool T g fheg it
750 TTEE 90T AT qm < TS|

Tribal Sub Plan (TSP)

Agricultural Input distribution programme was
organized under Tribal Sub-Plan (TSP) in
collaboration with KVK, Narayangaon on 10th June
2022.  Thirty-five farmers of Schedule Tribes
category of Warulwadi village of Narayangaon were
selected for inputs distribution. Battery operated
sprayers, Blowers and Manual hand operated seeder
were distributed. Dr. P.H. Nikumbhe discussed and
guided the farmers regarding effective use of
agricultural inputs in crops cultivations. Dr. P.V.
Sawant gave demonstration of manual hand operated
seeder and sprayers. Dr. Yogesh Yadav, SMS, KVK
also briefed on the TSP programme. information with
respective to application of fertilizers and operating
of sprayers were given to the farmers. Similarly, in
Mizoram state, attempt is being made to introduce
Manjari Medika for juice purpose and short duration
variety Manjari Naveen for table purpose. A total of
750 numbers of each of grafted planting material of
Manjari Medika and Manjari Naveen were prepared
for supply to Mizoram State Department at
Champhai.

JEAATE! T o STH S a7 o FoRA

Farmers of Schedule Tribes category belonging to Warulwadi village

g wfa Su T (TEE Tedt)

e Sern @ i et stufal FegE, wearEt iR
qgaTS! AR ITEHGTR H QT S8 TS 3
AT STel 36 rishd & dgd FHTay fomam mam| 5

Schedule Caste Sub Plan (SCSP)

Three locations from district Jalna viz. Nandapur,
Kadwanchi and Tandulwadi, while two locations from
Ahmednagar viz. Ranjankhol and Malichinchora
where covered under this programme. A total of 256

R



!:-;-' ICAR-NRCG Annual Report 2022
-t

FTIgfa SAsa o foramT s gge faa

Inputs distribution to farmers of Schedule Tribes

T o e 256 Tl e & St g feantet
%! @Te, T sfist 3T Hreme foafa e ™) em,
&G, Harhd, =i 3R g o qai & s+ g amft
ot faaf@ 1 1 21 SF 2022, 16 JATE 2022 IR 22
firdew 2022 =1 A 52, 56 I 59 TR & forw
o uf3teror srishn strfSia fory v weiwEdt wrisy
% d8d 2022 | 45,16,094 /- ¥ H Ul @ Fi TS|

AT ATEYT HEHA

10 S 2022 ! TRREVTE H S0 - Sogdt FHRiET &
ded Y fomm sy, THEUATE % e W Wik~
ATh, IO % gRI U foaefi ATh-hud HiN AeH
foraror shisRn sTRIfSIa e |

FFH o dgd, Y ¥ FEIAd gt & faawor & o
TRIAVATE &3 o JRadre! Md o STgrad M
25 foraml 1 gEterg foren mam| wuat & @t § FY
STIEHI o R ITA o Heed o a1 § <. 9. war. fgs
J MR €1, SEfeh . T8 91ad o 819 & F=iferd Higt
A1 TR 1 Te9i TR . A Ared, (THemeE, Sy
fagm g) 7 smE (Suadl) FEFE & TR H SHER
& | TSR3t - TATIh, IU gRT TS 31 (Sroadh)
FRIEH H TERERdl & d9g § fREHl 3 agd qe
gfafsear €

beneficiaries from these locations benefitted from the
scheme. Fertilizers, soybean crop seeds, pesticides
were distributed to the beneficiaries. Planting material
of mango, guava, custard apple, sapota and lemon
were distributed. Three training programmes were
organized on 21st June 2022, 16th July 2022 and 22
Sept. 2022 for 52, 56 and 59 beneficiaries,
respectively. An amount of rupees 45,16,094/- was
expended in 2022 under SCSP programme.

AMAAS (TSP) programme

A one day off-campus Agricultural inputs distribution
programme was organized by ICAR-NRC for Grapes,
Pune in collaboration with Krishi Vigyan Kendra,
Narayangaon on 10th June 2022 under AMAAS
(TSP) at Narayangaon.

Twenty five farmers of schedule tribes from
Warulwadi village of Narayangaon were listed for
distribution of manual hand operated seeders under
the programme. Importance of efficient use of
agricultural inputs in cultivations was briefed by Dr.
P.H. Nikumbhe, while Dr. Prasad Sawant gave
demonstration of manual hand operated seeder and
sprayers. Dr. Yogesh Yadav, SMS, KVK briefed the
AMAAS programme. Farmers gave effective feed-
back regarding relevance of AMAAS programme
organized by ICAR-NRC for Grapes, Pune.

FYfd SHSITd o foRamT st $9ge farawor

Inputs distribution to farmers of Schedule Tribes

Co= =09
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Technology Assessed and Transferred

foresfaa drentrferan

1. shgra fore fomem wfufa § oFR 6t = feremt
w1 T
S il foretl S wis) Afsst (S & 329 & o),
ISt T (A %o % 323 faw) i giei
Termfirer (fororfirer 3 Sew= & o) & s <f. 3.
&7, 30 HEIHGwe (AMTEFT), WIhsTd i Teaern
T wUA T, ARMEAT 3 st woet & forg
foremt & fomiem W S su-afufa it 20 a3+
23 W, 2022 %I T&qd [T MU 3k | A1 foremt
1 USRI TR TSl S WEWg, FHAleH,
TATHT 3R dfirerrg § Weft & fore S feram |

2. 1T, o5 R it Tadt deqon o MuR @
%ol o ILIT o 1T 3T TRl (TE84.24, THS8.24,
TH68.24, UW100.24, TUH65.24, TUA76.24,
TE01.23, TH09.21) IR frufae & 3w & fow
IR "R (TH09.21, THS58.24, UW01.23 3R
TH68.24) FH TEAE Hil TS|

3. B ATHR I [T % A1 Al @ fe@™ art
TETAT Al e

4. Terafir gEm % AT Sga doie

5. TAH)-UHATH /THUE gRT TR H WdHe g9 %
TR o foru s fafey

6. IR H S firess] & faams sireefysniuifan &
gferrer

7. 3R % T Bah, G Thsict 1 Tao

g fea@ &1 e

o 26 BEH 2022 1 TSTAT ST o et | fermEw
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Technologies developed

1.

Release of three grape varieties at Central
Variety Release Committee

Three proposals of grape varieties viz. Manjari
Medika (for juice purpose), Manjari Shyama (for
table purpose) and Manjari Kishmish (for raisin
purpose) were presented in the 29th meeting of
Central Sub-Committee on Crop Standards,
Notification and Release of Varieties for
Horticultural Crops under the Chairmanship of Dr.
A K. Singh, DDG (Horticulture), ICAR on 23rd
March, 2022. The proposals were approved in the
meeting and these three varieties were released for
cultivation in four states viz. Maharashtra,
Karnataka, Telangana and Tamil Nadu.

Identification of eight Fls for table purpose
(H84.24, H58.24, H68.24, H100.24, H65.24,
H76.24, H01.23, H09.21) and four F1s for raisin
purpose (H09.21, H58.24, HO1.23 and H68.24)
based on the berry, bunch and various sensory
parameters; were identified.

. Identification of SNP showing strong association

with small berry size

. Improved technology for raisin drying

. Method of analysis for estimating propineb

residues in grape by LC-MS/MS

. Resistance monitoring of Oxathiopiprolin against

downy mildew in grapes

Management of grapevine stem borer, Celosterna
scabrator

Field Day organized

A programme on ‘Demonstration of raisin making
technology’ was organized at Kadwanchi, district
Jalna on 26th February 2022. Dr. R.G. Somkuwar,
Dr. A.K. Sharma, Dr. P.H. Nikumbhe and Dr. N.A.
Deshmukh guided the grape growers.

T111
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* Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
guided grape growers in ‘Field Day’ organized at
Pimpalgaon Baswant, district Nasik on 28th
February 2022.

 Dr. R.G. Somkuwar demonstrated sub-surface
irrigation technology through TNAU at Dindigul
on 22nd March 2022.

e Agripreneurship Orientation Programme on
‘Quality Raisin Production’ was organized at
Nandapur, district Jalna on 21st June 2022. Dr.
R.G. Somkuwar and Dr. A.K. Sharma guided the
grape growers.

Farmers’ awareness campaign — Efficient
and Balanced Use of Fertilizers

Farmers” Awareness Programme on ‘Efficient and
Balanced Use of Fertilizers’ was organised in
collaboration with Krishi Vigyan Kendra, Jalna on
21st June 2022 at Jalna. A total of 190 persons
participated. Dr. A.K. Upadhyay talked on the
‘Efficient and Balanced use of Fertilizers’. Soils being
mainly calcareous in nature in those areas, emphasis
was laid more on efficient nutrient management in
these soils. The nutritional problems currently being
experienced by the farmers during fruit differentiation
stage and cane maturity stage were discussed in
detail.

Dr R.G. Somkuwar stressed on the importance of
need based fertilizer application during foundation
pruning season for proper fruit bud differentiation.

Training programme for farm labour
‘Suraksha Hamesha’

‘Suraksha Hamesha’ training for farm labours on safe
usage of crop protection products was organized on
13th June 2022 in collaboration with BASF. Dr N.A.

Deshmukh and Dr. Sujoy Saha explained the safe
farming practices. A presentation on the responsible
usage of crop protection product was delivered by Dr
Omkar Gavkare, from BASF. Aspects like precautions

S

during purchasing of pesticides,
proper storage, usage, safe handling
and disposal of the agro-chemicals
and containers along with safety
measures to be taken during spraying,
pesticide poisoning symptoms and
first aid were highlighted. A live
demonstration of correct methods of
utilizing spray equipment’s and
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wearing Personal Protection Equipment’s (PPE) was
also conducted for easy understanding. Dr R. G.
Somkuwar stressed on the need of awareness as well
as importance of safety handling of Agro chemicals.
He also praised efforts undertaken by BASF in
conducting these dedicated ‘Suraksha Hamesha’
farmer training programs. On this occasion, PPE kits
were also handed over to the farmers. The programme
was attended by hundred participants including
scientific staff, supporting staff and labours.

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 as well as changes in soil health that are
affected by land management. A total of 150 samples
from four districts of Maharashtra (Pune, Sangli, Jalna
and Ahmednagar) were analysed. A total of 33, 79, 23
and 15 samples were collected from Pune, Sangli,
Jalna and Ahmednagar respectively. All soils were
alkaline in reaction, low in available nitrogen, low to
medium in available P, medium to excess in available
K content and medium to high in available Zn, Mn,
Fe and B.

The importance of soil health card to a grape grower
is when the soil test reports are made available to the
growers either before foundation pruning season or
before fruit pruning season. Accordingly, the samples
were collected during August and September, 2022
before the fruit pruning season. The reports developed
based on analysis of soil samples were distributed to
beneficiaries. The soil and petiole testing data
interpretation becomes essential for need based
fertilizer application which ultimately benefits
farmers to increase crop production by using balanced
amount of fertilizers. During the farmers’ seminar
organized by Maharashtra Grape Growers Association
in different regions of Maharashtra and companies
seminar either online or in physical mode, from
August to October, 2022, the importance of soil and
petiole testing and data interpretation for need based
fertilizer application was stressed.

ICAR-NRCG and ICAR-DOGR jointly organized
World Soil Day on 05/12/2022 with the theme ‘Soils
— Where food begins’. A total of 76 participants
including 45 farmers growing crops like grapes, onion
and garlic participated in the programme. Dr. A.K.
Upadhyay delivered lecture on ‘Importance of soil
testing and balanced fertilizations’. Dr. Ram Dutta,

s
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Principal Scientist, [CAR-DOGR gave a lecture on
Hygienic Cultivation of Onion and Garlic with
reference to soil borne diseases to the farmers. Dr.
Vijay Mahajan Director, ICAR-DOGR in his remarks
stated about the importance of World Soil Day. Dr. R.
G. Somkuwar, Director, ICAR-NRCG graced the
function as Chief Guest. He distributed soil health
cards to onion and grape farmers and urged the
farmers to follow Integrated Nutrient Management
practices for sustainable soil health and crop
productivity.

Mera Gaon Mera Gaurav

Under Mera Gaon Mera Gaurav (MGMG) platform
following activities were organized during the year at
villages viz., Kalvanchi and Nandapur of Jalna district
of Maharashtra.

forxfirer s il deTh 1 TesH

Demonstration on raisin production technology

TASITAST o Ed SATETiea Tt
Activities organised under MGMG

.4, | nifafafer/ Activity
SI.No.

1 FatI] Gl M ?3'([ / Visit to village by teams

2 W Iﬂﬁ’T/ Tt / Interface meeting/Goshthies
3 SrrtSTa SfsTeqor / Training organized

4 A BI'C{Q'T’-I / Demonstrations conducted

5 thw ST 9UHsl / Mobile based advisories
6  Hifgcd "gmdl / Literature support

7 SITEehdT FHIRIHH / Awareness programmes

Activities conducted (No.)

st nfafafe (dean) /| enanfea framt 6 g/

No. of farmers beneficiary

10 265
02 80
02 210
01 55
7 33
04 160
04 59
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Demonstration

Demonstrated “Raisin Making Technology” at
Kalvanchi village, Jalna district, Maharashtra on 26th
February, 2022.

Industry meet on use of Plant Growth Regulators

Industry meet on use of Plant Growth Regulators
(PGRs) in grapes was organized under ‘Mera Gaon
Mera Gaurav’ program in collaboration with Society
for Advancement of Viticulture and Enology (SAVE)
on 15th June 2022. The meetings had representations
from private companies, MRDBS and progressive
grape growers. The meeting was coordinated by Dr.
N.A. Deshmukh, and Dr. P. H. Nikumbhe. Dr. Sujoy
Saha, Secretary, SAVE detailed about the role of
SAVE in grape research and development and
requested for more participation from the industry.

Dr. R.G. Somkuwar discussed on indiscriminate use
of the PGR with bio-stimulants degrading the quality
of grapes which in turn hampered export. He had
emphasized on the judicious use of PGRs at the
appropriate crop growth stage. Dr. S.D. Ramteke had
deliberated on the recent trends in the use of PGRs on
grapes. Dr. Kaushik Banerjee stated that cross-
contamination of bio-stimulants with other pesticides
is the major challenge in analysing samples for
residue. Further he stated that the consumer
preference is crunchy and soft-skinned grapes, but the
excessive use of PGRs and/ bio-stimulants resulted in
thick skinned berries. Mr. Sunil Pawar, MRDBS had
emphasized on the proper guidance to the grape
growers on dosage and right time of application of
PGRs and bio-stimulants to reduce the input cost. Mr.
Rahul Rasal, said about the need to make the growers
aware on the PGRs dosage and bio-stimulant to be
used on the basis of pH and water TDS, prevailing
temperature and relative humidity. An open discussion

Industry meet on use of Plant Growth Regulators in grapes
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of the industry representatives suggested on safe use
of PGRs and bio-stimulants and informed the house
about the industries initiatives as well.

Agripreneurship orientation program on Quality
Raisin Production

Agripreneurship orientation program on ‘Quality
raisin production’ on the occasion of “National yoga
day” under ‘Mera Gaon, Mera Gaurav’ and ‘Agri
Business Incubation Centre’ was organized on 21st
June, 2022 at Krishi Vigyan Kendra (KVK) Kharpudi,
Jalna. Total forty grape growers participated in the
program.

Dr. R.G. Somkuwar delivered talk on ‘future scope in
grape cultivation and value-added products’. He
highlighted the grape quality-marketing challenges
and remedies to overcome. A guidance session on
"quality raisin production" was delivered by Dr. A K.
Sharma. He explained raisin making process in details
and also discussed major operations to be carried out
up to raisin packaging. The importance of teamwork
in the agriculture sector and suggested to join Farmer
Producer Company initiated by grape growers of
village Nandapur (District Jalna) was expressed. Dr.
S.V. Sonune Senior Scientist and Head, KVK Jalna
highlighted increasing grape area in Jalna district
followed by success stories of emerging grape
growers.

SR H UTeY g Ak o ITArT W I IHEarg

Industry meet on use of Plant Growth Regulators in grapes
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Participation in Charchasatra and

seminars organised by MRDBS

Scientists of Centre have participated in various group
discussion/charchasatra and seminars organized by
Maharashtra Grape Growers Association to guide
grape growers in various aspects of viticulture. Brief
of participation is given in the table given below:
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SR 4 IR IeATEhT T ARG ket / T / Place | femien /
Scientist guided grape growers Date
1. BT QI dFeR IR i, geArg amt TER 03/01/2022
Dr. R.G. Somkuwar, Dr. Sujoy Saha Pandharpur
2. . 4.18. ameg R e [.e. vmE FETE 3 22/03/2022
Dr. D.S. Yadav, Dr. N.A Deshmukh EEI ITIETE{{
Kasegaon
and Kanali,
Pandharpur
3. El I Wmger, ST, A%, IUEAM, ST, A.F. I, ST, g AT 3N rTet 04/04/2022
1. 4.7 amea Sangli
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. A.K. Sharma, Dr. Sujoy Saha,
Dr. D.S. Yadav
4. . AP, U™ AR eF. 4. aem ElINE 08/04/2022
Dr. A K. Upadhyay and Dr. D.S. Yadav Nasik
5. . U AWEeR, 1. A.F. IUEAM, SF. ged |rel IR . 4.5, Jea A 04/05/2022

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. Sujoy Saha and Dr. D.S. Yadav Indapur

6. I WI. WWER, . A.F. 3UeAd, <. 4.5 areg o =i Fen. vmgm TR 06/05/2022
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. D.S. Yadav and Dr. N.A. Deshmukh Solapur

7. BRI WEFR, . AN.F. UM, BT 9. g. THh, ST lrg TTeT 3TN EIINES 20/08/2022
i ‘cﬁﬁ? RIC) Nasik
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke, Dr. Sujoy Saha and
Dr. D.S. Yadav

8. . U AWEHR, . A.F. A, <f. 4.7 ArEa IR TF. A.F. g T 03/10/2022
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. D.S. Yadav and Dr. S.K. Holkar Sangli

9. B UI. UEFR, . A.F. AW, . goIrg A, . 4.5 Jga R AT 11/10/2022
<. 91.%. @?I’ob'{ Solapur

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. Sujoy Saha, Dr. D.S. Yadav and
Dr. S.K. Holkar

10.  TF. I dWFeR, . FoArg arer, <. 4.7 aea o €. gie aut T gigsh,  18/10/2022
Dr. R.G. Somkuwar, Dr. Sujoy Saha, Dr. D.S. Yadav and Dr. Yukti Verma IR
Pargaon
Sudrik,
Ahmednagar
1. . 0.7 9wgeR, . 9.5 Jea o 2. @F. gae EURIED 19/10/2022
Dr. R.G. Somkuwar, Dr. D.S. Yadav and Dr. S.K. Holkar Nasik
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AR I 27-29 IR, 2022 % <UH TGS i Scientists participated in the Annual Seminar of

i T & s foran ot FR fow o g et MRDBS during August 27-29, 2022 and delivered
T HEE lectures mentioned below:

T AF. WA | Sy IiEdq gifefai § SR # e qara @ SeeH

Dr. A K. Upadhyay Management of abiotic stress in grapevine in changing climatic condition (climate resilience)
SMCIINERCE il : dN 2021-22 o T  HEH § Y R FriEH o oTg9a

Dr. K. Banerjee Experiences of the residue monitoring programme in 2021-22 grape season

. 9. 3. TH : TeY gig et o SEWRI § = qun IR faeil e

Dr. S.D. Ramteke Avoiding misuse of plant growth regulators and control of physiological disorders
1. 3%, Il : TR I qurEEn 3R foque g

Dr. A.K. Sharma Grape quality and marketing issues

. geita | : R % U YA & T U Siags: Sa-Ted WHiaar

Dr. Sujoy Saha An insight to grape disease management: bio-intensive strategies

<. 4.18. amea : S A=l o TE % T Chishd shie Jaed

Dr. D.S. Yadav Integrated pest management for sustainable vineyard protection

. f.om. SuME | TR Waret § e Sl STEvAeRAl 3R SHeR T

Dr. N.A. Deshmukh Light requirement and its management in grapevine

1. 9., gt : 3T U USIHIEIH I IWANT ek Siferesh T s

Dr. S.K. Holkar Biological disease control in grape using endophytes

. w.Rk. Fgw : TR % 3IcTE W Hia: ek Heg 1 g9E

Dr. P.H. Nikumbhe Effect of source:sink relationship on grapes production.

2. gtk amt ;Y § AeEas: g yafa ot wfoss & gwream

Dr. Yukti Verma Nanofertilizers in Agriculture:Recent Trends and Future Prospects

I TSfHE g oraifetd wwnt@w otk Participation  in Charchasatra  and
Mz § 9rfterd seminars organised by other agencies

. & E AR, wF. I 4 82000 Dr. R.G. Somkuwar and Dr. A.K. Sharma guided

& 3 s T B 3z £ (R} grape growers in the ‘Grape field day-cum-training
i “Si i - -afm
T forem 3R SR Scageh! 1 wwieRiA foha)
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T fofen SR ST Icuteshi 1 AfeE foRam|
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programme’ organized on 4th February 2022 by
Horticulture Research and Extension Centre
Vijayapur (Tidagundi).

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay and Dr.
D.S. Yadav guided the grape growers in the
foundation pruning seminar organized by
Mahatma Phule Krishi Vigyan Kendra, Indapur,
district Pune on 15th March 2022.

Dr. A.K. Sharma delivered lecture on ‘Export
oriented grapes and raisins” in the workshop on
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exportable grape and raisin production organized
by Maharashtra State Agriculture Marketing
Board, Kolhapur on 30th March 2022.

Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management of grape vineyards after
foundation pruning’ in the workshop organized by
Vitthalganga Farmers Producer Co. Ltd. at
Nimgaon, district Solapur on 1st May 2022.

Dr. R.G. Somkuwar delivered talk on ‘Importance
of Research & Development in Horticulture Value
Chain’ in the Horticulture Cluster Promotion
Fair/Awareness Programme organized by NHB at
NHRDF, Nasik on 28th June 2022.

Dr. A.K. Upadhyay guided the grape growers in
the Charchasatra organized by KVK, Narayangaon
on 22nd July 2022.

Dr. R.G. Somkuwar participated in the Ideal
Farmer Award 2022 organized by Ideal
Foundation, Navi Mumbai at Sangamner,
Ahmednagar on 5th August 2022.

Dr. R.G. Somkuwar, Dr. S.D. Ramteke, Dr. S.
Saha, Dr. D.S. Yadav and Dr. Y. Verma delivered
lectures in respective disciplines in the seminar on
‘Integrated Grape Management’ organized at
Indapur, Pune on 7th September 2022.

Dr. R.G. Somkuwar delivered lecture on ‘Canopy,
disease and insect pest management in grapes’ in
the training on grape farming organized by
Yash Drakshanagari Farmer Producer Company
at Tasgaon, district Sangli on 10th September
2022.

Dr. Yukti Verma delivered lecture on ‘Nutrient
Management in Grapes’ on 13 September 2022 in
Baramati, Pune

Dr. R.G. Somkuwar delivered lecture in the grape
farmers’ meeting organized by Ideal Agri Search
at Jalna on 16th September 2022.

Dr. R.G. Somkuwar guided the grape growers on
Club House Channel of Tasgaon Chaman Group
on 19th September 2022.

Dr. A K. Upadhyay, Dr. S.D. Ramteke, Dr. Sujoy
Saha and Dr. D.S. Yadav guided the grape growers
in the grape fruit crop management seminar
organized by Taluka Agriculture Officer at
Tasgaon, district Sangli on 21st September 2022.

s



d,

so% |CAR-NRCG Annual Report 2022
'I:h
e

. T g 7 24 Hdet 2022 H ITHHSA FN
e, Se, foren amreft gr smifsa “siam
61 Bers SN T W FHRAwe § Wi foram)

. WI. A 3 fEre 12 e 2022 H
JASTgR, foreT dergR § SrfSra Mt 6 oA aitusdr
Ud fodqm YEeR W SR 3Tl 1 HRTEE R
2. HIfITeh ST 4 15 3TaRE 2022 I 11 § fowan
wien fafies g smenfsa o Fafast 6t S o
ST &9 & 9T fofan| 3= Teiedl 3uee - 3T
Tligrr fowe W ama |

T WHUT

1. I, dHFa 4 4 SHa 2022 1 Fwma (),
argeRt e, e SeTgR § SFReT s g R
SR H TR fiees, TREl ficey IR THS
T T ARG FHRESTET § 120 3R Icaeehi h
e ot foram)

2. TI. Gmget 3 7 SHad 2022 H ATedt [N %
et & o wftr i @ yfed sRaT o6 g fon
IR AT T18E 2 TSienteht UTfed | ST 3190
ITTAR T IcATGHT 1 ARG fohaT |

. W, GWEa 7 16 St 2022 FH Sen o
o head, T 3R TGSl Al § THHTd} e
% ATTIRIT % ST o ST SRl g feRaT |

7. I, dHga 4 18 SHad 2022 I e #
TSTEHISRT TAte 1 el foram 3R SAEuHe) gee
ot T wifea & a1y ==t |

. W, WEa 4 23 Sl 2022 H SeEn o
¥ dgeardl § vaEuEd A % A F o
% ST 1 G TR

1. TI. Fmgal 7 26-27 SHad 2022 1 fRAHl
% Wal ¥ wlieror W ==t o fore ifeek v g TR

Tl I @uFeR 4 3 BEd 2022 H W, e
TR § Ui arekiiarest St & At
% Y A3 Hl|

. T.I. FFa § ST 3cTeehi I AFIGEH 13 BEd
2022 %! el et % e w1 g TR

w.

Dr. R.G. Somkuwar participated in the workshop
on ‘Vineyard Pruning and Grape Crop Protection’
organized by Sub-divisional Agriculture, Officer,
Jat, district Sangli on 24th September 2022.

Dr. R.G. Somkuwar guided the grape growers on
cane maturity and canopy management in the
seminar organized at Tuljapur, district Solapur on
12 October 2022.

Dr. Kaushik Banerjee virtually participated in the
Grape Exporters Meet organized by Vimta Labs
Limited at Nasik on 15th October 2022. He talked
on the topic ‘Regulatory updates — Grapes testing’.

Field visits

Dr. R.G. Somkuwar visited vineyards at Nimgaon
(T), taluka Madha, district Solapur on 4th January
2022. He also guided 120 grape growers in the
workshop on ‘Management of downy mildew,
powdery mildew and anthracnose diseases in
grape crop’ organized by Vithalganga Farmers
Producers Co. Ltd.

Dr. R.G. Somkuwar visited vineyards affected
with berry dropping in Chinchni area of Sangli
district on 7th January 2022 and guided grape
growers as per request received from the Hon’ble
MP, Shri Sanjaykaka Patil.

Dr. R.G. Somkuwar visited vineyards of
beneficiaries of SCSP scheme at Kadwanchi,
Nandapur and Tandulwadi villages of Jalna district
on 16th January 2022.

Dr. R.G. Somkuwar visited AICRP plot at Bijapur
on 18th January 2022 and had a discussion with
IMC member Mr. Sanjay Patil.

Dr. R.G. Somkuwar visited vineyards of
beneficiaries of SCSP scheme at Tandulwadi,
district Jalna on 23rd January 2022.

Dr. R.G. Somkuwar undertook field visit to Nasik
on 26-27th January 2022 for discussion on
conducting trial in farmers’ field.

Dr. R.G. Somkuwar had a meeting with officials
of Embio Biofertilizer Company at Mahad, district
Ratnagiri on 3rd February 2022.

Dr. R.G. Somkuwar undertook a field visit to
Tasgaon, district Sangli on 13th February 2022 to
guide the grape growers.
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Dr. R.G. Somkuwar visited Jalna on 03rd April
2022 to assess raisins prepared under the ABI
project.

Dr. R.G. Somkuwar had interaction meeting with
SCSP beneficiaries at Ranjankhol, taluka Rahata,
district Ahmednagar on 17th April 2022.

Dr. R.G. Somkuwar visited Ranjankhol and
Malichinchora villages of taluka Rahata, district
Ahmednagar and Tandulwadi and Kadvanchi
villages of district Ahmednagar on 21-22 May
2022. Feedback from the SCSP beneficiaries on
inputs distributed and benefits accrued was
collected. Inputs were also distributed to cluster
under SCSP.

Dr. R.G. Somkuwar visited vineyards of
Godaamrut Farmers Producers Co., Sinnar, district
Nasik on 29th June 2022 and guided the grape
growers.

Dr. R.G. Somkuwar visited grape plots facing
problem of canopy and fruitfulness at village
Aigali in Athani Taluka, Karnataka and guided the
grape growers on 03rd July 2022.

Dr. R.G. Somkuwar visited grape vineyards in
Bori, Indapur, district Pune on 30th July 2022.

Dr. R.G. Somkuwar visited vineyards in Tasgaon,
district Sangli on 23rd September 2022 and guided
about 300 grape growers on bunch development
issues.

Dr. R.G. Somkuwar visited vineyards in Karkamb
on 24th September 2022 and delivered a lecture on
‘Cane maturity and climatic factors’ in the seminar
which was attended by about 325 grape growers.

Dr. R.G. Somkuwar visited vineyards in
Kavathemahankal on 24th September 2022 and
delivered a lecture on ‘Cane maturity and climatic
factors affecting bunch development’ in the
seminar which was attended by about 75 grape
growers.

Dr. R.G. Somkuwar visited vineyards in Malegaon
(Barshi) on 25th September 2022 and guided the
grape growers in the seminar which was attended
by about 525 grape growers.

On request from Shree Basaveshwar Farmers’
Association, Dr. R.G. Somkuwar visited vineyards
in Vijayapura, Karnataka on 1st October 2022 and

e
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guided the grape growers on different aspects of
grape cultivation specially cane maturity, diseases
and leaf fall.

* Dr. R.G. Somkuwar visited vineyards in Jamgaon,
district Solapur on 2nd October 2022 and guided
the grape growers on canopy management.

* Dr. R.G. Somkuwar visited vineyards in Mandrup
(Nimburgi), district South Solapur on 10th
October 2022 and guided the grape growers on
cane maturity and climatic factors affecting bunch
development.

e On request from District Superintendent
Agriculture Officer, Sangli Dr. R.G. Somkuwar
visited vineyards affected by heavy/continuous
rains in Sangli region and guide the growers on
22nd and 23rd October 2022 and guided around
150 grape growers.

* Dr. R.G. Somkuwar visited vineyards in Devkhind
and Madhamutti, taluka Khanapur district Sangli
on 20th December 2022. Knots were developed on
the bunch peduncles, rachis.

Television programme

* Dr. R.G. Somkuwar: (i) Canopy and nutrient
management’ on DD Sahyadri, (03/01/2022) (ii)
‘Hello Kisan’ Live Phone-in-Programme of DD
Kisan, (12/04/2022) (iii) Foundation pruning
planning in the vineyard in Krishidarshan
programme of DD Sahyadri, (15/04/2022) (iv)
‘Hello Kisan’ Phone-in-Live Programme ‘Fruit
pruning planning in the vineyards’of DD Kisan,
New Delhi (12/08/2022).

Participation in Farmers’ Fair / Krishi
Mela / Exhibitions

Institute participated in nine farmers’ fairs/ exhibitions
organized at different locations of Maharashtra. Live
samples, processed products, posters, publications,
etc. were arranged at exhibition stall to showcase
developed technologies.

* Kisan 2022, Pune (23-27 March, 2022)

e Shining Maharashtra, Phaltan (25-27 March,
2022)

* Suwarn Palavi 2022, Dr BSKKYV, Dapoli (13-17
May, 2022)

* Horticulture Cluster Development Fair/Awareness
Programme at NHRDF, Nasik (28 June, 2022)
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Training and Capacity Building of ICAR
Employees
Deputation abroad

* Dr. K. Banerjee was deputed to United Arab
Emirates during 23rd July — 4th August 2022 to
contribute as a lead instructor in a capacity
building program related to pesticide residue and
mycotoxin testing.

* Dr. K. Banerjee was deputed to Singapore for
participation in the 21st International Union of
Food Science and Technology (IUFoST) World
Food Congress held at Mariana Bay Stands Expo
and Convention Centre, Singapore during 30th
October 2022.

* Dr. N.A. Deshmukh was deputed to new
agricultural innovation programme on ‘Achieving
Food Security Using Smart Farming Solutions’
conducted by Galilee International Management
Institute, Israel from 13-19 September 2022.

Training Acquired

* Dr. K. Banerjee, participated in the ‘NABL PTP
Assessors’ training program on [SO/IEC
17043:2010° organized by National Accreditation
Board for testing and calibration Laboratories
(NABL) during 21-25 February 2022.

* Dr. K. Banerjee attended the training on Quality
System as per Requirement of ISO/IEC
17034:2016 for Reference Material Producer and
Statistics as per ISO guide 35:2017 organized by
Centre for Food and Water Technology, Mumbai
at Aashvi Technology LLP (RMP), Ahmedabad
during 15-18 September 2022.

*  Mrs. Kavita Y. Mundankar, participated in the
Training Programme on ‘Advances in Web and
Mobile Application Development’ organized
by ICAR-National Academy of Agricultural
Research Management, Hyderabad during 2-6
August 2022.
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Dr. D.S. Yadav attended the programme on
‘Drones for Agricultural Development’ organized
online by National Institute of Agricultural
Extension Management (MANAGE), Hyderabad
during 11-15 July 2022.

Dr. AK. Sharma and Dr. D.S. Yadav attended
‘Intellectual Property Rights Awareness Webinar’
under National Intellectual Property Awareness
Mission organized by Intellectual Property Office,
India during 1-5 August 2022.

Dr. D.S. Yadav participated in the 6 months
training programme ‘An Introduction to
Programming the Internet of Things (IoT)
Specialization’ organized online on Coursera.org
by University of California, Irvine.

Dr. D.S. Yadav completed the DGCA Certified
Remote Pilot Course in Small Aircraft Category
(up to 25 kg) organized by PBC’s Aero Hub, Pune
at Saswad, Pune, during 19-23 December 2022.

Dr. Roshni R. Samarth participated in virtual
training on ‘QTL analysis and genome-wide
association studies’ organized by ICAR-Indian
Agricultural Statistics Research Institute, New
Delhi during 15-24 February 2022.

minar / Symposium / Conference /

Meeting / Workshop organized and

attended by employees

AT AftAR / Tt [/ owed |/ afeAr

International Seminar / Symposium / Conference / Webinar

auTfAeRt &1 A | AfEAR /A /e o e S1afdr Period | 3TN TS TA Organizer
Name of the Title of Seminar/Symposium/ and place
scientists Conference
Dr. D.S. Yadav International Conference on Advances in | 22/08/2022 to | University of Agricultural
Agriculture and Food System towards 24/08/2022 Sciences, Bangalore, All India
Sustainable Development Goals (AAFS- Agricultural Students Association,
2022) New Delhi and Indian Council of
Agricultural Research, New Delhi
Dr. D.S. Yadav International Conference on ‘Advances | 28/09/2022 to | Jointly organized by ICAR-Indian
in Agricultural, Veterinary and Allied 30/09/2022 Grassland and Fodder Research
Sciences for Improving Livelihood and Institute, ICAR-National
Environmental Security’ Agriculture Higher Education
Project and National Agriculture
Development Cooperative Ltd.
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AATHRT T A0 BFUAR /Est /A 1 vieew STafer Period | ISR TS ¥ATM Organizer
Name of the Title of Seminar/Symposium/ and place
scientists Conference
Mrs. Kavita Y. Virtual International Symposium on 21/01/2022 to | Organised by Indian Society of
Mundankar ‘Data Driven Agriculture and Natural 22/01/2022 Agricultural Information
Resource Management — Opportunities Technology (INSAIT) in
and Challenges’. partnership with ICAR-NIAP,
ICAR-NBSS&LUP and ICAR-
TASRI (Online)
Dr. Roshni R. International webinar on “Prospects of | 24/05/2022 Jointly organized in collaboration
Samarth Varieties/Crops Developed through with Department of Agriculture
Genome Editing (regulatory framework, and Farmers’ Welfare, Ministry of
technologies and experience” Agriculture and Farmers Welfare,
Govt. of India and Federal
Ministry of Food, Agriculture and
Consumer Protection (BMEL),
Germany
Dr. Yukti Verma International Conference on ‘Natural 30/11/2022 to | Jointly organized by National
Science and Green Technologies for 30/12/2022 Environmental Science Academy,
Sustainable Development’ New Delhi and Goa University,
Goa
T AR/ AT /[T HeH /AT R
National Seminar/Symposium/Conference/Webinar
AT T AW | AIUEAR /A /A 1 v STafe Period | TSR U TATH
Name of the Title of Seminar/Symposium/Conference Organizer and place
scientists
Dr. R.G. Somkuwar | Directors’ Conference 13/04/2022 ICAR at New Delhi
Dr. R.G. Somkuwar | 2nd Indian Horticulture Summit - 2022 27/04/2022 to | Society for Horticultural
Dr. S.D. Ramteke 29/04/2022 Research and Development,
Dr. A.K. Sharma Gaziabad at Navsari
Dr. N.A. Deshmukh Agricultural University,
Dr. P.H. Nikumbhe Navsari, Gujarat
Dr. R.G. Somkuwar | National Conference on Climate Resilient and| 28/05/2022 to | ASM Foundation, New Delhi
Dr. S.D. Ramteke Sustainable Development of Horticulture 31/05/2022 and Chandra Shekhar Azad
Dr. A K. Sharma University of Agriculture and
Dr. Ahammed Technology, Kanpur
Shabeer T.P.
Dr. D.N. Gawande
Dr. P.H. Nikumbhe
Dr. AK. Upadhyay | Annual Cooperative Convention 16/10/2022 to | Anglo American Company in
18/10/2022 collaboration with ICAR-
CRIDA
Dr. A K. Sharma Webinar on ‘Good Agricultural Practices - 08/04/2022 KPMG
Knowledge Dissemination’

e
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AT T A0 | AUEAR /At /a1 vives STafe Period | TSR U TATH
Name of the Title of Seminar/Symposium/Conference Organizer and place
scientists
Dr. A.K. Sharma National Webinar on ‘Sustainable 22/04/2022 to | Academy of Natural
Interventions towards Resource Conservation | 23/04/2022 Resource Conservation
and Natural Farming’ and Management
(ANRCM)
Dr. A.K. Sharma Webinar on ‘Digital technologies for grape 07/07/2022 VINIDEA
and wine production: ready to use
innovations’
Dr. Roshni R. National Symposium on Horticultural Crops | 02/12/2022 Jointly organized by Central
Samarth of Humid Tropics for Nutritional and Horticultural Experiment
Livelihood Security Station (CHES), ICAR-
Indian Institute of
Horticultural Research,
Chettalli and Society for
promotion of Horticulture
(SPH), ICAR-Indian Institute
of Horticultural Research,
Bangaluru
Dr. Yukti Verma ‘CeRA National Workshop-cum-Awareness | 21/11/2022 At NASC Complex,
Program’ New Delhi
; / S
Workshops/Meetings
A[ATHRT T A | HIEAITAT/ A3k T I¥h ATt Period | TSR T TATH
Name of the Title of workshop / meeting Organizer and place
scientists
Dr. R.G. Somkuwar | Brainstorming session on expansion of grape | 11/02/2022 to
and Dr. Sujoy Saha | area in Telangana 12/02/2022
Dr. R.G. Somkuwar | Meeting of grape exporters 05/03/2022 APEDA at Nasik
Dr. R.G. Somkuwar | Meeting with Dr. P. Patchaimal, Chairman, 24/03/2022
CENDECT KVK, Theni under ‘Project
Unnati — Grapes’ collaborative project with
Coca-Cola India Pvt. Ltd.
Dr. R.G. Somkuwar | Joint meeting with CENDECT KVK, Theni, | 12/04/2022 Coca-Cola India Private
Tamil Nadu and Coca-Cola India Private Limited at New Delhi
Limited regarding Project Unnati — Grapes
Dr. R.G. Somkuwar | Joint meeting with CENDECT KVK, Theni, | 12/04/2022 Coca-Cola India Private
Tamil Nadu and Coca-Cola India Private Limited at New Delhi
Limited regarding Project Unnati - Grapes
Dr. R.G. Somkuwar | Meeting for finalization of ORW of the 24/04/2022 VNMKY, Parbhani

Ph.D. student allotted for research at ICAR-
NRCG
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AATHRT AT AW | HIIITAT/ S5k T I¥h STafer Period | 3TRIISTeR TS TATH
Name of the Title of workshop / meeting Organizer and place
scientists
Dr. R.G. Somkuwar | Meeting of the Committee of ‘Internal 12/05/2022 Dr. Balasaheb Sawant Konkan
Ranking of University’ Krishi Vidyapeeth, Dapoli.
Dr. R.G. Somkuwar | Meeting with the Minister of Agriculture, 24/05/2022 Mumbeai
State Govt. of Karnataka to update status of
grape cultivation in Karnataka.
Dr. R.G. Somkuwar | Interface meeting with the ICAR Institutes, 17/06/2022 ICAR-NIASM, Baramati,
SAUs, and Sr. Officers from State Govts. Pune
Dr. R.G. Somkuwar | Board of Studies Meeting in Horticulture 23/06/2022 MPKYV, Rahuri
Dr. R.G. Somkuwar | Meeting with Head, Department of 06/07/2022 MPKYV, Rahuri
Horticulture for finalizing research project of
the allotted Ph.D. student
Dr. R.G. Somkuwar | Workshop on PSAP an Agri-Innovation 17/08/2022 Isha Agro and Society for
Sugar Research and
Promotion at NASC,
New Delhi
Dr. Anuradha Meeting of selection committee for Scientific | 06/01/2022 VSI Pune
Upadhyay Officer
Dr. Anuradha Annual Progress Review Meeting of SERB 13/01/2022 SERB, New Delhi
Upadhyay
Dr. Anuradha Meeting of assessment committee for the 06/05/2022 ICAR-NIASM, Baramati
Upadhyay promotion of technical staff
Dr. Anuradha EFC meeting with PC, Fruits 28/01/2022, Director, ICAR-IIHR,
Upadhyay 30/05/2022, Bengaluru
13/06/2022,
21/11/2022
Dr. Anuradha Meeting of IBSC of VSI 27/06/2022 VSI, Pune
Upadhyay
Dr. Anuradha Site visit of Tissue Culture Production 18/07/2022, NIPGR, New Delhi
Upadhyay Facilities for recognition under NCS-TCP 19/07/2022,
20/07/2022
Dr. Anuradha Meeting of IMC of DFR 30/07/2022 ICAR-DFR, Pune
Upadhyay
Dr. Anuradha IMC meeting of NIPB 18/08/2022 NIPB, New Delhi
Upadhyay
Dr. Anuradha Meeting of assessment committee for CAS 13/09/2022 ICAR-NIPB, new Delhi
Upadhyay promotion of scientists of NIPB
Dr. Anuradha IMC Meeting of Central Citrus Research 23/09/2022 ICAR-CICR, Nagpur

Upadhyay

Institute, Nagpur

A

=
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AATHRT T AW | HIIITAT/ S5k T I¥h STafer Period | 3TTIISTeR TS TATH
Name of the Title of workshop / meeting Organizer and place
scientists
Dr. Anuradha Meeting of Project Monitoring and 11/10/2022 NIPGR New Delhi
Upadhyay Evaluation Committee of NCS-TCP-
Dr. Anuradha Meeting of IBSC of BASF 21/12/2022 BASF Loni Kand, Pune
Upadhyay
Dr. Anuradha Meeting of IBSC of DOGR 23/12/2022 ICAR-DOGR, Rajgurunagar
Upadhyay
Dr. A.K. Upadhyay | Meeting of project ‘Agri-Consortium 06/01/2022 to
Research Project on Water (Phase IV): IoT 07/01/2022
enabled sensor based smart irrigation
management system’
Dr. A.K. Upadhyay | DPC of institute staff 07/02/2022 ICAR-NRCG, Pune
Dr. A.K. Upadhyay | Meeting of State Level Expert Committee on | 12/04/2022 Mabharashtra State Board of
Recommendation of Plastic Covering Horticulture and Medicinal
Technology for Grape and Pomegranate Plants at Sakhar Sankul, Pune
Crops
Dr. AK. Upadhyay | CAS meeting 22/06/2022 DFR, Pune
Dr. AK. Upadhyay | Roundtable on "Technologies for IoT and IoE | 23/09/2023 TIH Foundation for IoT &
in Agriculture" IoE, IIT Bombay
Dr. AK. Upadhyay | YP II interview 28/12/2022 ICAR-DOGR, Rajgurunagar,
Pune
Dr. K. Banerjee Executive Board meeting of MRDBS 24/12/2022 MRDBS, Pune
Dr. S.D. Ramteke Scientific Advisory Committee meeting 09/12/2022 KVK Borgaon Satara
Dr. S.D. Ramteke XXIX annual review meeting of all India ICAR - Directorate of Weed
coordinated research project on weed Research, Jabalpur
management.
Dr. A.K. Sharma GAP Consultation workshop on Good 22/02/2022 KPMG
Agriculture Practices (GAP)- State of Play in
India
Dr. A.K. Sharma Stakeholders Workshop on Climate Smart 23/06/2022 CSSRI, RRS, Lucknow
Agriculture for Sustainable Productivity in (online)
sodic soils of Uttar Pradesh
Dr. A.K. Sharma Brain storming session on Quality 12/07/2022 GRS, Theni
improvement practices for commercial grape
varieties in Tamil Nadu
Dr. AK. Sharma A talk on “UAVs and [oTs in Horticulture’ 20/07/2022 ICAR-ITHR, Bengaluru
(online)
Dr. A.K. Sharma Meeting on ‘Review of Evaluation of grape | 24/08/2022 AICRP Centre, MPKYV,

varieties for raisins under AICRP’

Rahuri (Online)

-,
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AT BT M| HTHAITAT/SSF hT IR s1afdr Period | STISTeR UE T
Name of the Title of workshop / meeting Organizer and place
scientists
Dr. A.K. Sharma Meeting on ‘Use of Drift Reducing 05/09/2022 Lechler India Pvt. Ltd. at
Technology for Agriculture Spraying ICAR-NRCG
Nozzles’
Dr. A.K. Sharma Agri Udan Road Show 06/09/2022 A-IDEA of NAARM at
VAMNICOM, Pune
Dr. AK. Sharma Agri Start-up Conclave and Kisan Samman 17/10/2022 to | Ministry of Agriculture and
Sammelan 18/10/2022 Farmers’ Welfare at IARI,
New Delhi
Dr. A K. Sharma Workshop on ‘Horticulture Value Chain 01/11/2022 National Horticulture Board at
program’ VAMNICOM, Pune
Dr. A.K. Sharma Stakeholders meeting of grapes SMART 02/11/2022 SMART at VAMNICOM,
project Pune
Dr. A.K. Sharma Agri-tech Start up event 08/11/2022 MCCIA, Pune
Dr. Sujoy Saha Meeting with Secretary, Additional Secretary | 27/12/2022 At Sahyadri Farms, Nasik
& Horticulture Commissioner of Department
of Agriculture & Farmers Welfare, Gol
Mrs. Kavita Y. Review Meeting of Officers and Staff of 03/01/2022
Mundankar ICAR Hgrs., Institutes of ICAR, ASRB and
DARE under the Chairmanship of Secy.,
DARE & DG, ICAR
Mrs. Kavita Y. Meeting with Agrinnovate India for 03/06/2022
Mundankar commercialization of Institute technologies
Mrs. Kavita Y. Meeting held with Director (Finance), Shri G.| 23/04/2022
Mundankar P. Sharma
Mrs. Kavita Y. AICRP meeting (Virtual Mode) ‘Appraisal to | 20/12/2022 Online
Mundankar QRT 2017-2022 ICAR-AICRP on Fruits
(Citrus and Grape)
Dr. D.S. Yadav International Workshop on ‘Complementing | 17/11/2022 to | Organized by Aligarh Muslim
Current Techniques with Next Generation 19/11/2022 University, Aligarh; and
Technologies for Crop Health Improvement’ Global Initiative of Academic
Networks, Ministry of
Education, Gol, New Delhi.
Dr. Roshni R. 9th Group discussion of ICAR-AICRP on 08/03/2022 to | ICAR-IIHR, Bengaluru
Samarth Fruits 11/03/2022
Dr. Roshni R. Nodal officers monthly meeting of ICAR- 08/04/2022, ICAR-AICRP on Fruits,
Samarth AICRP on Fruits 11/05/2022, ICAR-IIHR, Bengaluru
08/07/2022,
28/07/2022

B
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Training and Capacity Building Programmes
Organized for other Stakeholders
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Training programmes organized
For grape growers

* A training programme ‘Innovative approaches to
develop entrepreneurship in grapes’ was organized
during March 8-10, 2022. The programme was
sponsored by MANAGE, Hyderabad and ABI
Centre of ICAR-NRCG. Dr. A.K. Sharma and Dr.
N.A. Deshmukh coordinated the programme.
Number of participants were 51.

* A training programme ‘Good Agricultural
Practices for quality grape production’ was
organized on April 21, 2022 at CENDECT-KVK,
Theni. Dr. A.K. Upadhyay and Dr. D.S. Yadav
imparted training to 16 lead farmers.

e A training programme ‘Production of export
quality grapes’ was organized on 06/08/2022 in
collaboration with Maharashtra State Agricultural
Marketing Board and KVK at Narayangaon. Total
150 farmers attended the programme. Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke
and Dr. D.S. Yadav imparted the training.

* A training programme ‘Identification of fruitful
bud in grapes’ was organized for the team of M/S
Anand Agro Care Ltd. on 29/09/2022. The
programme was coordinated by Dr. Sharmistha
Naik.

* A training programme ‘Production Technology in
Grapes’ was organized during November 23-24,
2022 for twenty farmers sponsored by Department
of Agriculture, Tamil Nadu.

For technical personnel of APEDA
nominated laboratories

Dr. K. Banerjee and Dr. Ahammed Shabeer T.P.
coordinated following training programmes.

* Proficiency testing program for pesticide residue
analysis in curry leaf homogenate (11 Apr to 25
Jun, 2022). Thirty-seven laboratories participated.

e
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Guiding Ph.D. students

SI.No.| Name of the
Scientist

Name of the University

* Proficiency testing program for aflatoxin residue
analysis in peanut homogenate (11 Apr to 25 Jun,
2022). Forty-one laboratories participated in the
programme.

* Proficiency testing programme for pesticide
residue analysis in okra homogenate (25 Aug to 5
Dec, 2022). Thirty laboratories participated.

* Proficiency testing programme for pesticide
residue analysis in grape homogenate (25 Aug to
5 Dec, 2022). Thirty laboratories participated.

For other organizations

* A training programme ‘Techniques of quality
grape production’ was organized during April 12-
13, 2022 for 22 officials of Bharat Certis
AgriScience Ltd. (Formerly Bharat Insecticides
Limited). The programme was coordinated by Dr.
S.D. Ramteke, Dr. Roshni R. Samarth and Dr.
D.N. Gawande.

* A training programme ‘Resilient production
practices for improved productivity and quality in
grapes’ was organized during September 5-7, 2022
for 30 officials of Valagro BioScience Pvt. Ltd. Dr.
Anuradha Upadhyay, Dr. N.A. Deshmukh and Dr.
S.K. Holkar coordinated the programme.

Training given / summer training / invited

lectures

* Dr. N.A. Deshmukh coordinated field visit cum on
farm training of farmers and officials of State
Agricultural Department, district Aurangabad,
Maharashtra on 20 January, 2022

Terameff w1 9@
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Name of the student | Thesis title

1.  Dr. Anuradha
Upadhyay

Savitribai Phule Pune
University, Pune

Pesticide effect on grape
phyllosphere microbiome
dynamics with reference to
grape and wine quality

Pushpa Motiram
Deore
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.| Name of the Name of the University Name of the student | Thesis title
Scientist

2. Dr. S.D. Ramteke Shivaji University, Kolhapur ~ Ravindra Pundlik Studies on bioefficacy,
Kulkarni phytotoxicity and microbial
degradation pattern in
relation to food safety of
chlormequat chloride (CCC) in

grapes.
3. Dr. N.A. Deshmukh Central Agricultural Mr. Dupati Ashok Influence of rootstocks on
University, Imphal Kumar growth, yield and quality of
grapevine (Vitis vinifera L.) cv.
Manjari Kishmish

Ferenfeat gro soierew W
Project work by students

i@ T viteeR /wfvteron | srafer ferenfelatt | weom/fagfeemea

.| Name of Scientist Title of the project / training | Duration <1 Gwar | Institution/University

No. of
students
1.  Dr. R.G. Somkuwar Performance of Manjari 01/01/2022 2 Lokmangal College of
Medika on different to Agricultural
rootstocks. 30/04/2022 Biotechnology, Wadala,
. district Solapur; affiliated
Performance of Crlm.son to MPKV, Rahuri
Seedless grafted on different
rootstocks.
Changes in organic acid and 14/01/2022 1 Vilasrao Deshmukh
anthocyanin in Crimson to College of Agricultural
Seedless grapes. 13/04/2022 Biotechnology, Latur
affiliated to VNMKY,
Parbhani
Biochemical changes in 15/03/2022 2 K.K. Wagh College of
relation to fruit bud to Agricultural
differentiation in Manjari 14/06/2022 Biotechnology, Nasik;
Naveen grafted on different affiliated to MPKYV,
rootstocks. Rahuri

Reaction of rootstocks on
photosynthetic activities in
Crimson Seedless grapevine

2. Dr. Anuradha Standardization of protocol for 27/12/2021 2 Vidya Pratishthan’s
Upadhyay somatic embryogenesis in to College of Agricultural
grape 30/04/2022 Biotechnology, Baramati
affiliated to MPKYV,
Analysis of SNP markers in Rahuri
grape hybrid population

C_*
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.| Name of Scientist Title of the project / training | Duration <1 @ | Institution/University

No. of
students
2. Dr. Anuradha Comparative expression 10/01/2022 1 College of Agricultural
Upadhyay analysis of downy mildew to Biotechnology, Loni
responsive genes in grape 09/04/2022 district Ahmednagar
hybrids. affiliated to MPK'V,
Rahuri
3.  Dr K. Banerjee Analytical method 15/01/2022 1 Birla Institute of
development for authentication to Technology (Deemed
and safety evaluation of 14/07/2022 University), Ranchi
grapes.
Development of an analytical ~ 18/07/2022 1 Pondicherry University,
method for FSSAI-regulated  to Puducherry
drugs and antibiotics. 17/10/2022
4.  Dr. S.D. Ramteke Effect of plant growth 27/12/2021 3 Vilasrao Deshmukh
regulators to increase berry to College of Agricultural
diameter in grapes. 30/04/2022 Biotechnology, Latur
affiliated to VNMKY,
In vitro shoot induction from Parbhani
lateral bud in grape rootstock
Dogridge

Means to increase juice quality
of Manjari Medika grapes.

In-vitro shoot induction from  15/01/2022 1 K.K. Wagh College of

lateral bud in grapevine to Agricultural

rootstock 110R 14/04/2022 Biotechnology, Nasik;
affiliated to MPKYV,
Rahuri

Effect of Kelpack on storage ~ 05/01/2022 2 Lokmangal College of

for increase yield, quality, to Agricultural

nutrient status and residue 30/04/2022 Biotechnology, Wadala,

analysis in Thompson Seedless district Solapur; affiliated

grapes. to MPKV, Rahuri

Effect of agrochemical on
uniform colour development in

Nanasaheb Purple

Influence of plant growth 01/02/2022 2 College of Agricultural

regulators on in vitro to Biotechnology, Loni

propagation of Manjari 31/03/2022 district Ahmednagar

Medika affiliated to MPKYV,
Rahuri

In vitro regeneration of 01/02/2022

Crimson Seedless using lateral to

bud explant. 31/03/2022




S1.No.| Name of Scientist

4. Dr. S.D. Ramteke

5. Dr. A.K. Sharma

it 1 vitees /afvreror

Title of the project / training

Pre-harvest application of
agrochemicals on yield and
shelf life in Manjari Shyama
grapes.

In vitro regeneration of
grapevine rootstock Dogridge
from lateral bud

Effect of growth regulators on
in vitro culture of grapevine
cv. Thompson Seedless

Effect of different
concentrations of cytokinin
and nutrient media on in vitro
shoot induction of grapevine
cv. Thompson Seedless

Effect of culture media

and plant growth regulators
on shoot proliferation

in grapevine rootstock
Dogridge

Effect of Basfoliar Kelp for
rachis elongation in Manik
Chaman grape.

Effect of process parameters
on probiotic grape juice
beverage sodification for
development of storage
accessible powder.

Quality assessment of raisins
produced from different
varieties

Evaluation of grape varieties
for juice quality

Wine making and quality
evaluation

Evaluation of wine quality

srafe

Duration

01/02/2022
to
02/03/2022

20/05/2022
to
19/08/2022

25/02/2022
to
25/05/2022

01/12/2021
to
31/05/2022

15/01/2022
to
14/04/2022

6T T
No. of
students

Institution/University

Prof. Ramkrishna More
Arts, Commerce &
Science College, Akurdi,
Pune affiliated to
Savitribai Phule Pune
University

College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKYV,
Rahuri

Prof. Ramkrishna More
Arts, Commerce &
Science College, Akurdi,
Pune affiliated to
Savitribai Phule Pune
University

MIT School of Food
Technology, Pune
affiliated to MIT ADT
University, Pune

K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKYV,
Rahuri



s¢% ICAR-NRCG Annual Report 2022

i 1 vitdes /afoteror | srafer Teremtetent | wxom/ faafemea
Title of the project / training | Duration <1 Gwar | Institution/University

No. of
students
5. Dr. A K. Sharma Quality assessment of raisins ~ 04/03/2022 Vilasrao Deshmukh
made from grapes rejected to College of Agricultural
during grading 03/05/2022 Biotechnology, Latur
affiliated to VNMKY,
Utilization of rejected coloured s

grapes in raisin making.

Utilization of rejected white
grapes in raisin making.

6.  Dr. Sujoy Saha In vitro and field evaluation of 01/01/2022 3 Vilasrao Deshmukh
compatibility of fungicides to College of Agricultural
with biocontrol agents 28/02/2022 Biotechnology, Latur

affiliated to VNMKYV,
Evaluation on bioefficacy of Parbhani
biological fungicide against
pathogenic fungi.

Evaluation on bioefficacy of
biological bactericide against
pathogenic bacteria in grapes.

Studies on pathogenic bacteria 20/01/2022 1 MIT School of
in grapes to Bioengineering Sciences
19/07/2022 & Research, Pune
affiliated to MIT ADT

University, Pune

To evaluate the bioefficacy of  01/04/2022 1 Vasantdada Sugar
Trichoderma asperelloides to Institute, Pune affiliated to
against powdery mildew in 30/06/2022 Savitribai Phule Pune
grapes University
Bioefficacy of novel botanicals 01/07/2022 1 MIT School of
against major pathogens to Bioengineering Sciences
including grapes 30/09/2022 & Research, Pune
affiliated to MIT ADT
University, Pune
7.  Dr.D.S. Yadav Investigation into biology 01/07/2021 1 School of Agriculture,
behaviour and management of to Lovely Professional
celosterna scabrator infesting  30/06/2022 University, Jalandhar
grapes
8. Dr. Roshni R. Standardization of ovule 10/01/2022 2 College of Agricultural
Samarth development in Flame to Biotechnology, Loni
Seedless grape variety 09/04/2022 district Ahmednagar
affiliated to MPKYV,
Standardization of ovule Rahuri

development in Crimson
Seedless grape variety

*ﬁ
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.| Name of Scientist Title of the project / training | Duration <1 @ | Institution/University
No. of
students
8. Dr. Roshni R. Evaluation of raisins of F1 20/02/2022 SNDT College of Home
Samarth hybrid for biochemical to Science, Pune affiliated to
parameters. 19/05/2022 Shreemati Nathibai
Damodar Thackersey
(SNDT) Women's
University, Mumbai
9.  Dr. Ahammed Dissipation and non-targeted ~ 01/09//2021 Sir Parashurambhau
Shabeer T.P. effect of buprofezin residues in to College, Pune affiliated to
grape rhizospheric soil 28/02/2022 Savitribai Phule Pune
University
Dissipation and non-targeted ~ 01/10/2021
effect of pesticide residues in ~ to
grape rhizospheric soil 31/03/2022
Assessment of pesticide 01/02/2022 School of Biotechnology
residue (Azoxystrobin and to & Bioinformatics (D.Y.
chlorpyriphos) degradation 15/06/2022 Patil Deemed to be
using bacterial consortia from University), Navi Mumbai
grape rhizopheric soil
Postharvest decontamination ~ 20/01/2022 MIT School of
of pesticide residues from to Bioengineering Sciences
grapes 19/07/2022 & Research, Pune
affiliated to MIT ADT
University, Pune
Development of grapes 01/02/2022 Bhagwan Mahavir College
pomace extract to enhance to of Science and
nutritional availability and 31/07/2022 Technology, Surat
anti-oxidant potential. affiliated to Veer Narmad
South Gujarat University
10.  Dr. D.N. Gawande Micropropagation studies in 01/01/2022 College of Agricultural
grapes to Biotechnology, Georai
30/04/2022 Tanda, Aurangabad
affiliated to VNMKY,
Parbhani
Micro-propagation studies in ~ 20/05/2022 College of Agricultural
grapes cvs. ‘Crimson Seedless’ to Biotechnology, Loni
and ‘110R’ 19/09/2022 district Ahmednagar
affiliated to MPKYV,
Rahuri
Apical meristem culture in 20/05/2022 College of Agricultural
grape cultivars Thompson to Biotechnology, Loni
Seedless and Dogridge 19/09/2022 district Ahmednagar
affiliated to MPKYV,
Rahuri
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SL.No.| Name of Scientist Title of the project / training | Duration <1 @ | Institution/University
No. of
students
11.  Dr. Anupa T. To standardize the suitable 21/12/2021 3 Vilasrao Deshmukh
media for green grafting to College of Agricultural
and budding in Thompson 20/02/2022 Biotechnology, Latur
Seedless on Dogridge affiliated to VNMKYV,
rootstock. Parbhani
To standardize the suitable
media for green grafting and
budding in Thompson Seedless
on 110R rootstock.
To standardize the suitable
media for green grafting and
budding in Thompson Seedless
on 1103P rootstock.
To standardize the suitable 21/12/2021 Aditya Agricultural
media for green grafting and  to Biotechnology College,
budding in Crimson Seedless  31/03/2022 Beed affiliated to
on Dogridge and 110R VNMKYV, Parbhani
rootstock.
To standardize the suitable
media for green grafting and
budding in Red Globe on 110R
and 1103P rootstock.
12.  Dr. N.A. Deshmukh  To study the biochemical 22/12/2021 K.K. Wagh College of

changes in Thompson Seedless to
at different growth stages. 21/03/2022

To study the enzymatic activity
in Thompson Seedless at
different growth stages.

To study the polyphenol
profiling in Thompson
Seedless at different growth
stages.

Enzymatic activity during bud 27/12/2021
break in Manjari Kishmish to
grapes 26/03/2022

Enzymatic activity during bud
break in Manjari Naveen
grapes

Enzymatic activity during bud
break in Thompson Seedless
grapes

Agricultural
Biotechnology, Nasik;
affiliated to MPKYV,
Rahuri

K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKYV,
Rahuri
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.| Name of Scientist Title of the project / training | Duration <1 @ | Institution/University

No. of
students
12. Dr. N.A. Deshmukh  To study the enzymatic 11/04/2022 2 K.K. Wagh College of
activities in Crimson Seedless  to Agricultural
variety 10/07/2022 Biotechnology, Nasik;
affiliated to MPKYV,
To study the enzymatic Rahuri

activities and biochemical
changes in Thompson Seedless

grape.

13. Dr. S.K. Holkar Molecular identification and 25/06/2021 1 School of Agriculture,
bioefficacy of endophytic to Lovely Professional
microbes against grapevine 24/06/2022 University, Jalandhar
pathogens
Secondary metabolite and 06/12/2021 2 Haribhai V Desai College,
volatile production in = Pune affiliated to
endophytic Trichoderma 28/02/2022 Savitribai Phule Pune
isolated from grapevine. University

Secondary metabolites and
volatile production in
endophytic fungi isolated from

grapevine.

Characterization of the 05/01/2022 1 Bhagwan Mahavir

bacterial endophytes from to College of Science and

grapevine genotypes. 04/04/2022 Technology, Surat
affiliated to Veer
Narmad South Gujarat
University

Isolation and characterization ~ 10/01/2022 1 Aditya Agricultural

of pathogens causing minor to Biotechnology College,

diseases in grapevine 09/04/2022 Beed affiliated to
VNMKYV, Parbhani

Development of diagnostic 01/03/2022 3 MGM Institute of Bio

assays for detection of to Sciences and Technology,

grapevine viruses infecting 31/05/2022 Aurangabad affiliated to

wine grapes. MGM University

Development of diagnostic
assays for detection of
grapevine viruses infecting
table grapes.

Development of formulation of
endophytic fungi isolated from
grapevine.
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Name of Scientist

Dr. S.K. Holkar

Dr. P.H. Nikumbhe
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Duration

Terenfstent
EqReeol|
No. of
students

st @1 vitses /afvreror

Title of the project / training

Molecular identification and 01/06/2022 7
evaluation of fungal to

endophytic formulation against 30/09/2022

downy mildew of grapes.

Molecular identification and
proving pathogenicity of
fungal pathogen causing
anthracnose disease in grape.

Molecular identification and
evaluation of fungal
endophytes for management of
grapevine diseases.

Molecular identification and
evaluation of bacterial
endophytes for management of
grapevine diseases.

Molecular identification of
fungal pathogens isolated from
infected berries.

Molecular identification of
bacterial endophytes isolated
from grapevine cv. Red Globe.

Molecular identification of
fungal endophytes isolated
from grapevine cv. Red Globe.

To study the effect of ethanol  01/01/2022 1
on berry quality of grape to

variety ‘Red Globe’ 15/03/2022
Effect of rootstock on crop 04/09//2021 1
load and juice content to
30/04/2022
To study the effect of IBA and 22/12/2021 5

activities of key enzymes in to
rooting of grapes cuttings. 21/03/2022

To study the effect of IBA and
activities of key enzymes in
airlayering of grapes.

To study the effect of fruit
bagging on quality attributes in
grapes cv. Manjari Shyama

T /fagfeerea

Institution/University

College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKYV,
Rahuri

Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKYV, Parbhani

College of Agriculture,
Dhule affiliated to MPKYV,
Rahuri

K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKYV,
Rahuri
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14.

15.

Dr. P.H. Nikumbhe

Dr. Yukti Verma

it 1 vitees /afvreror

Title of the project / training

To study the effect of foliar
application of Ca on quality of
grapes in cv. Manjari Shyama

To study the effect of ethephon
and ABA on colour
development and postharvest
quality in grapes cv. Crimson
Seedless

To study the effect of ethanol
on berry quality of grape
variety ‘Red Globe’

To study the rooting and
shooting in grafted cuttings.

To study the biochemical
parameters of air layers plants
/ graft in grape.

To study the in situ grafting
success in grapes in summer
season.

Impact of polymer clay
composites and nanoparticles
on soil microbial community.
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Duration | <y gwegy | Institution/University
No. of
students
22/12/2021 5 K.K. Wagh College of
to Agricultural
21/03/2022 Biotechnology, Nasik;
affiliated to MPKYV,
Rahuri
01/01/2022 1 Aditya Agricultural
to Biotechnology College,
15/03/2022 Beed affiliated to
VNMKYV, Parbhani
10/06/2022 1 College of Agricultural
to Biotechnology,
09/09/2022 Madadgaon, district

Ahmednagar affiliated to
MPKYV, Rahuri

11/04/2022 2 K.K. Wagh College of

to Agricultural

10/07/2022 Biotechnology, Nasik;
affiliated to Mahatma
Phule Krishi Vidyapeeth,
Rahuri

21/03/2022 1 Dr. D.Y. Patil

to Biotechnology &

20/06/2022 Bioinformatics Institute,

Tathawade, Pune affiliated
to Dr. D.Y. Patil
Vidyapeeth, Pune
(Deemed to be University)




YREBR Ud AT

Awards and Recognitions

YiThY

ehe o TASTUSA hl hICATIh TN 7 TFATS
faredwor & fau uhuguaneTs H Tfig dexl wTern
I wT=aT I g

ST o oY WRRST-TEE SR AFEH g, I
1 HHII-ANHAY i 9 off g ==i 7 fid
eI she & ®T § AIAT 4] TS|

gl a3, fe, 3u werfieyd (Smmar), wReT
g 23 W, 2022 § GEAM I o FR Fi foRe
ST IS #igeRT (S o fof), ASR) T (AT @
< forw), wiet fepwrfemT (femfirer < for ) =t werarg,
FAICH, dATHT IR Mg 39 IR Tl §
% foru srgifea feram |

frafafea frat & fou didief te uher it
qﬁ%ﬁﬁﬁaﬂmmﬁqw

1. TSI 3T (3TEs/2020/101)
2. Torg Mo (3mWES/2020/0134)
3. A% i S (STES1/2020/0135)

. vl . THY T WIRST-TReS, dhT,
TSI gRT 22-25 dsK 2022 % GO IS
S T gAte (Ufm), WIeheTId o SR . TS
. w9d 3 100 "X g (dfean) § fodia oM &
foTe g ugs @ grnia fomm)

7. U3 . THY 7 WIRSTI-T8eTds, S,
TSTEAH g ARG St Tied gatie (afam),
W3t | 22-25 TaeR 2022 % GRH 200 HR 38
(ufgen) # fgdfta wom & fore w1d ues @ grmrfaa
fopam

2. wiftfe ATgek 3 TR 2022 H et i feuft g
£l

142

Awards

NRL of the Centre received the recognition of
National Reference Laboratory of FSSAI for the
pesticide residue and aflatoxin analysis.

ICAR-NRC for Grapes was recognized as a top
performing centre in the 9th group discussion of
ICAR-AICRP on fruits among the centres under
without staff positions category.

Three institute varieties viz. Manjari Medika (juice
purpose), Manjari Shyama (table purpose),
Manjari  Kishmish (raisin purpose) were
recommended for cultivation in four states viz.
Mabharashtra, Karnataka, Telangana and Tamil
Nadu during the 29th meeting of Central Sub-
Committee on Crop Standards, Notification and
Release of Varieties for Horticultural Crops under
the Chairmanship of Dr. A.K. Singh, Deputy
Director General (Horticulture), ICAR on 23rd
March, 2022.

Registrations were granted from PPV&FR
Authority, New Delhi for the following varieties:

1. Manjari Shyama (REG/2020/101)
2. Siddh Golden (REG/2020/0134)
3. Black Kwin Berry (REG/2020/0135)

Dr. Roshni R. Samarth awarded silver medal for
IInd position in the 100 metres race (women)
during the Zonal Sports Tournament (West), ICAR
hosted by ICAR-NRC on Camel, Bikaner,
Rajasthan during 22-25 November 2022.

Dr. Roshni R. Samarth awarded silver medal for
IInd position in the 200 metres race (women)
during the Zonal Sports Tournament (West), ICAR
hosted by ICAR-NRC on Camel, Bikaner,
Rajasthan during 22-25 November 2022.

Dr. Sharmistha Naik completed Ph.D. degree in
October 2022.
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Dr. Yukti Verma received NESA (National
Environmental Science Academy, New Delhi)-
Junior Scientist of the Year Award-2022 during
International Conference on Agriculture Science
and Technology: Challenges and Prospects (AST-
2022) held during 6-8 May 2022 at ICAR-IGFRI,
Jhansi, Uttar Pradesh.

Dr. Yukti Verma received ‘Young Scientist
Award’ during 6th International Conference on
‘Current Issues in Agricultural, Biological
and Applied Sciences for Sustainable
Development’ held during 11-13 June 2022 at
Kalimpong Science Centre, Deolo, Kalimpong,
West Bengal.

Best paper (oral) presentation

‘Transcriptome analysis of grapevine wood borer,
Stromatium barbatum mid gut and identification
of major physiological pathways’ by Yadav DS,
received best paper presentation (oral) award
during 3 Days International Conference on
‘Advances in Agricultural, Veterinary and Allied
Sciences for Improving Livelihood and
Environmental Security (AAVASILES-2022)’
jointly organized by ICAR-Indian Grassland and
Fodder Research Institute, Regional Research
Station, Srinagar, ICAR-National Agricultural
Higher Education Project, Birsa Agricultural
University, Ranchi and National Agriculture
Development Cooperative Ltd. Baramulla, held at
Gandhi Bhawan, University of Kashmir (India)
from 28-30 September 2022.

Research Paper on ‘Scion compatibility behaviour
of Prunus species on underutilized local
rootstock’, by Rymbai H., Deshmukh N.A., Talang
H.D., Assumi S.R. and Mawlein J. received best
poster Presentation Award (2022) in Virtual
National Conference on  Underutilized
Horticultural Genetic Resources: Conservation,
held at ICAR-CIARI, Port Blair, Andaman and
Nicobar Islands during 3-4 June 2022.

Best research paper

Research paper on ‘Marker assisted selection for
downy mildew resistance in table grapes’ by
Pushpa Deore, Roshni Samarth, Anuradha
Upadhyay and Indu Sawant was awarded the best
research paper-2021 by Indian Academy of
Horticultural Sciences (IAHS), New Delhi on 2nd

December 2022.
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Recognitions

Convener

Dr. A.K. Sharma was Convener in plenary session
“Paradigm in climate resilient and sustainable
development of horticulture challenges and
options” in National conference held at CSAUAT,
Kanpur during 28-31 May 2022.

Dr. Sharmistha Naik coordinated QRT (AICRP on
Fruits, Grapes) held on 19 December 2022 (Online
mode).

Editorial Boards

Dr. AK. Sharma was associate editor of
Progressive Horticulture.

Dr. A.K. Sharma was Referee for Indian Journal
of Horticulture, Progressive Horticulture and
Agricultural Research Journal.

Dr. Roshni R. Samarth was associate editor for
Research Report-2022 of ICAR-AICRP on Fruits,
Pages-324. Tech. Doc. No. 138.

Dr. Roshni R. Samarth was associate editor for
Annual Report - 2021 of ICAR-AICRP on Fruits,
Pages-146. Tech. Doc. No. 143.

Dr. S.K. Holkar was editorial board member of
KBC  Publishing Hub, Rahata, district
Ahmednagar, Maharashtra for one-year w.e.f.
14/11/2022.

Dr. P. H. Nikumbhe editor of Journal “Research &
Reviews: Journal of Agricultural Science and
Technology” A-118, 1st Floor, Sector-63, Noida,
Uttar Pradesh-201301, India

Reviewer/examiner

Dr. Anuradha Upadhyay was recognized as
reviewer for the journals Physiologia Plantarum,
Frontiers in Plant Sciences.

Dr. A.K. Sharma evaluated M.Sc. thesis entitled
“Standardization of stem cuttings and rooting
hormones on propagation of pomegranate (Punica
granatum L.) genotypes under Afghanistan
conditions” submitted to Afghanistan National
Agricultural Science and Technology University
(ANASTU), Kandahar,  Afghanistan in
collaboration with ICAR-Indian Agricultural
Research Institute (IARI), New Delhi.

Dr. A.K. Sharma evaluated M.Sc. thesis entitled
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“Comparative Vegetative Propagation Behaviour
and Nursery Evaluation of Grape (Vitis vinifera L.)
Cultivars” submitted to Afghanistan National
Agricultural Sciences and Technology University
Afghanistan in collaboration with ICAR-Indian
Agricultural Research Institute (IARI), New Delhi.

Dr. A.K. Sharma evaluated M.Sc. thesis entitled
“Studies on floral biology of different citrus
species under semi-arid conditions of Jhansi
(U.P.)” submitted to Indira Gandhi Krishi
Vishwavidyalaya, Raipur.

Mrs. Kavita Y. Mundankar was nominated as IARI
Observer for the conduct of online Computer
based Test/examination organized by ICAR-IARI
for the post of Assistant on 29th July 2022.

Dr. Roshni R. Samarth recognized as reviewer for
the journal Physiology and Molecular Biology of
Plants.

Mrs. Kavita Y. Mundankar at Aurangabad, Dr.
Roshni R. Samarth and Dr. N.A. Deshmukh at
Kolhapur and Dr. Prashant Nikumbhe and Dr.
Somnath Holkar were appointed as Observers for
the examination including mock for conduct of
online Tier-1 (CBT) of Administrative Officer
(AO) and Finance & Accounts Officer (F&AO)
examination-2021 on 10th May 2022 in two slots
at the respective examination Centre.

Semester end paper setter

Dr. Roshni R. Samarth was appointed as paper
setter for preparing question bank of semester end
examinations December 2022 for course
21BBT301 (Molecular Biology) at MIT- MIT Art,
Design and Technology University, Pune.

Dr. N.A. Deshmukh was appointed as Question
Paper Setter for Ph.D. (Horticulture) course(s),
College of Horticulture and Forestry, CAU,
Pasighat, Arunachal Pradesh.

Members of Committees

Dr. R.G. Somkuwar was the member of the
following Committees:

— Committee of ‘Internal Ranking of University’
of Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli.

— Selection Committee for the post of SMS at
KVK, Tondapur, district Hingoli on 17-18

September 2022.
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Dr. Anuradha Upadhyay was the member of the
following committees:

— IMC of ICAR-CCRI, Nagpur.
— IMC of ICAR-NIPB, New Delhi.
— IMC of ICAR-DFR, Pune.

— Assessment Committee for the promotion of
scientists of different grades at ICAR-NIPB,
New Delhi as subject matter expert.

— Assessment Committee for the promotion of
technical staff of ICAR-NIASM, Baramati as
subject matter expert.

— Project Monitoring and Evaluation Committee
of NCS-TCP of DBT.

— Accreditation Panel of NCS-TCP of DBT.

— Selection Committee for scientific officer at
VSI, Pune.

— IBSC of VSI, Pune as DBT nominee.
— IBSC of ICAR-DOGR, Pune as DBT nominee.

— IBSC of BASF India Limited, Lonikand as
DBT nominee.

Dr. K. Banerjee was nominated as ICAR
representative on the executive Council of MPKYV,
Rahuri for three years w.e.f. 13/12/2022.

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

— FAD 29, Sectional

Committee.

Alcoholic  Drinks

— Research Advisory Committee of School of
Food Technology, MIT-ADT University, Pune.

— ABI advisory committee of ICAR-DOGR,
Pune.

Mrs. Kavita Y. Mundankar was External Member
in Walk-in-interview committee of ICAR
Agricultural Technology Application Research
Institute (ATARI) Zone VIII, Pune for selection of
Young Professional YP-II (IT) on 22nd November
2022.
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Fellow of Scientific Society

* Dr Anuradha Upadhyay was conferred with
Fellowship by Indian Academy of Horticulture
Science (IAHS), New Delhi.

Chief Guest

* Dr. R.G. Somkuwar was invited as chief guest in
the ‘Felicitation and Award Distribution
Programme’ organized by the Department of
Agriculture, State Govt. of Maharashtra at Nasik
on 2nd May 2022.

* Dr. R.G. Somkuwar was invited as a chief guest in
the inaugural function of ‘Pravara Science Fiesta
2022 Competition’ organized by Padmashri Vikhe
Patil College of Arts, Science & Commerce,
Pravanagar, district Ahmednagar.

Chair/Co-chair/Convenor

 Dr. R.G. Somkuwar co-chaired the plenary
session-2 on ‘Paradigms in Climate Resilient and
Sustainable Development of Horticulture —
Challenges and Options’ in the National
Conference on Climate Resilient and Sustainable
Development of Horticulture organized by ASM
Foundation, New Delhi and Chandra Shekhar
Azad University of Agriculture and Technology,
Kanpur during 28-31 May 2022.

e Dr. Roshni R. Samarth was convenor of session IB
(Varietal Improvement) in the 9th group discussion
of ICAR-AICRP on Fruits held through virtual
mode from 8-11 March, 2022.

* Dr. D.N. Gawande worked as convener of the
Technical Session-3 ‘Innovations in Production
Systems Management of Perennial Horticulture
for Climate Resilient and Sustainability’ in the
National Conference on Climate Resilient and
Sustainable Development of Horticulture on 29th
May 2022 at CSAUA&T, Kanpur, Uttar Pradesh.
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g1 faa qifta aRAsrTe Afgd Ao iR GganT
Linkages and Collaboration Including Externally
Funded Projects
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ii.
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1v.

NG | T8 7R o faid & fow fieammes st
&t T & e era Tta SErTeTen (TdiE)

3R % fow € g wm et v g (Fefief ofit
THIARN)

I W FY-FE JgHIH GRS (IO AR):
JTEAE HeW Hadeh AT THIE T8=ms Jeed
uTTett

SR o | JEEhd 3cdTal shl AToT TUra 3
YA AT (THUHTHUATS)

ufem st ®§ a0 Mol & aaeT e IR
Ug < WM # R A arforfousk sfiefed foreAt
gt (IfEm ST TS TR

ifge TuaT TegA TR HY Frenfehl s T/
SATTHRIHRTT (TTUTEH - HIh3TIY)

vii. FN-EEE Igad &g (TIUAETH-11)

THAY/ WA R g&1&R MoA/MoU signed

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
and 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)

.9. | 3Nk Title
SL.No.

THIATY/ AT e e w

'Q'qaﬁ'c[\ Coll.aborating ZEaTer T
MoA/ Institute Signed on
MoU date

MoA/MoU Signed for Transfer of Technology

TTeENfirehl o FEATAROT o foTu g&aTer TRy TTu uHeniu /awsitd st JTuA

R ICUTCH TS I TATIAT TF U JaioH (Thdfieft | aweitar i | #ft sfmast qwereg @ 07/04/2022

T TATHT T TH) MoA Fai-Aag, fa-

Establishment of Farmer Producers Organization and ST, HERTE

its management (Supporting the establishment of FPCs) Mr. Bhimraj
Ramchandra Kharat,

At- Nandapur, Dist-
Jalna, Maharashtra
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.9, | ek Title THaNT/ AT TEAH fore w
SL.No. TSI Collaborating gEaer Ty
MoA/ Institute Signed on
MoU date
2. | Sk 3cdTesh TS hl TATT TS IHeHT Jie (ChET | THET T | ST 3cdTesh T9 SS9 | 07/04/2022
I TATIAT T TH) MoA Torem IcdTesh T
Establishment of Farmer Producers Organization and Grape Growers
its management (Supporting the establishment of Association Indapur
FPCs) Farmers Producer
Company
3. | frufirer ofit 3R & @ % 3cure % foe fafa @ @ | wwehar 319 | geeia Setmse, $eX| 07/04/2022
;g-@ﬂrﬁ[ 311-5 SO T 3T MoA Sudarshan Enterprises,
Utilization of rejected grape berries from export Indapur
consignment for raisin and grape juice production
4, | AT JEUN 6 FTET SR IcuTed & foTe T o | wwehiar qroq | SAEfivd sarReitsehd | 14/07/2022
e I SAT-TTe JeeH MoU fafies, Tem
Bio-intensive management of disease and pest for IPL Biologicals
production of pesticide residue compliant grapes Limited,
Gurugram
5. | o ot Tmefa yoreft s TftreRE Wi, 18/07/2022
Decision support system for Grapes TLA G RIICH W
Amicus Agrotech,
Bhadgaon,
Kolhapur
6. | Torufirr S ofR Fermrfirer wraer SherR a1 IeameA THST 9 | TSR TATedt, 72, | 08/08/2022
Production of raisin jam and raisin mouth freshener MoA s qfe T,
RIESIES
IR RIICIE
e qm, -
416502
Raisnery LLP, 72,
Sai Mandir Rd,
Gadhinglaj, Tal
Gadhinglaj, Dist
Kolhapur - 416502
7. | s R IR & foTw 9w SR T TR U J99 | T G 3ATE, 5. | 08/08/2022
Development of nutrition bar for children and adults. | MoA 87/2/1, Ffe Tt
:PT{, T Slf 9 H[ﬁ -
412307
Lata Food Products,
S.No. 87/2/1, Nandini
Takle Nagar,
Manjari,

Pune - 412307
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.9, | vi¥h Title wHaAT/ AT WA= T
SL.No. q-qaﬁ-gL Collaborating gEer fhg
MoA/ Institute Signed on
MoU date
8. | VINEETE IR Higel e, Ao iR fagm Tl [ | AWETETS GaR Al | 11/10/2022
eI, SHHd! | Heget ft Toman i fget | MoA T, AT 3R
Monitoring the establishment of the CIC in Shardabai IEEIERHICEIGRN
Pawar Mabhila Arts, Commerce Science College, ﬁ
Baramati ’ i
FI I, ey
T3, E[ﬁT Shardabai
Pawar Mabhila Arts,
Commerce Science
College, Shardanagar,
Baramati and
Commissionerate of
Agriculture,
Mabharashtra State,
Pune
9. | T-TEEIET, HIRTII-THTIIS o HSHTIT FIUHA o | THial 9 | T-73fean, 04/11/2022
qEd JATTRAT TR AT Gigenm Sucteerar 3t Targ | MoA ST TR -
Accessing the laboratory and infrastructure facilities a-IDEA,
and mentoring under the incubation programme of a- ICAR-NAARM
IDEA, ICAR-NAARM
10. | gt & foe Tmea “Frafa e fermfirer = gugiar J99 | Afieen gifdsheet 23/11/2022
Ko HHE TTSTER HO
Support for the project "Production of export quality fefiee, ﬁx‘rl’éing'{,
raisins" S
Maitribala Horticulture
Farmers Producer
Company Limited,
Vijayapur,
Karnataka
11. | o dt e fa-ouurcne Jame aiEsT gued | ausidr JoF | GfiEfeas SHansts | 23/11/2022
Support for the project "Precision farming based 1. fafies, gor
analytical services" Agrlotics
Technologies Pvt. Ltd.,
Pune
II. | SgANTeHes e & fore geaner foru wu awsian Ju=
MoA/MoU Signed for Collaborative Research
12. | Stefore SR STHEUH Fgam HEiar 9109 | ¥ sEieE A% 30/04/2022
Academic and research collaboration MoU 3fean w1, fafies, Tﬁ

Serum Institute of
India Pvt. Ltd.,
Pune
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.49, | vi¥ Title wAaT/ AT WA= T
SL.No. q-qaﬁ-gL Collaborating gEaer fhg
MoA/ Institute Signed on
MoU date
13. | TH SRINTITNTSTl § @Tel Wieqor Jurelt & 3999 & THAT IO | R W gReT 3| 10/03/2022
e s 1 St MoU Heh TR Food
Implementation of the scheme for upgradation of food Safety and Standards
testing system in Referral Laboratories Authority of India
. | gy JgHU & oy geaner fehu o wwgitar wmo=
MoU signed for Contract Research
14, | e STEUH IRISATG ‘SR % weeh filess % | wmehar W99 | SRR e fafies | 09/12/2022
faaT FIAUTH 250 TH/TA + SghehHANIA 125 | MoA Bayer CropScience
T /T TEE 3 N -THEHRIAT HIT FrReaarae Limited
1 Yedishd i % foru, 3 ‘S i grereriaeeg e
500 TTH /T TEE sl Ad-qATahiar 3T
a vﬁ-ﬁ F’E ﬂ 9’
Contract Research Projects "To evaluate bio-efficacy
and phytotoxicity of Fluopyram 250 g/L +
Difenconazole 125 g/L SC against powdery mildew of
grapes' and "To evaluate bio-efficacy and phytotoxicity
of Trifloxystrobin 500 g/L SC against powdery mildew
of grapes".
IV. | HTashiR BT @l JFEU 3R uivteror 6 giaen & foru fagfoemea /vwamt & vy awgiar Jua
MoU signed with Universities/Institutes for Facilitating Research and Training to Postgraduate Students
15. | BT % RIE01/FATdRRR NG H GTH SH T | GESar JOE | 6E, TE 01/01/2022
For facilitating students' training/postgraduate research | MoU MPKYV, Rahuri
16. | BT % &0 /SATTRR AN 1 G oM o6 78| FHST J199 | hepfd, TR 28/03/2022
For facilitating students' training/postgraduate research | MoU CAU, Imphal
17. | BT T80T /ETdhR I 1 GIH S o fIT | FESian JoF | ot e dEne den | 13/04/2022
For facilitating students' training/postgraduate research | MoU NECRCINCIGI
Torgfarne™, dermT
Sri Konda Laxman
Telangana State
Horticultural
University, Telangana
18. | STAl o I&A0T /TR I 1 G oM o fIw | THEidn J99 | THIAES Wha 1T 14/09/2022
For facilitating students' training/postgraduate research | MoU EIRIESIIE R UK IEES]
g e, g
MIT School of
Bioengineering
Sciences and Research,
Pune
Ce===9
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Publications

. Research Papers

Banerjee K, Hans-Joachim Hubschmann. 2022.
Automation in Pesticide Residue Analysis in
Foods: A Step toward Smarter Laboratories and
Green Chemistry. ACS Agricultural Science &
Technology. 2(3): 426-429.

Bansal R, Sethy SK, Khan Z, Shaikh N, Banerjee
K, Mukherjee PK. 2022. Genetic Evidence in

Favor of a  Polyketide Origin of
Acremeremophilanes, the Fungal
“Sesquiterpene” Metabolites. Microbiology

Spectrum. 10(4): e01793-22.

Bauri AK, Sherkhane PD, Mukherjee P, Khan Z,
Banerjee K, Esperanza J Carcache de Blanco,
Gerardo Anaya Eugenio, Sabine Foro, Mukherjee
PK. 2022. Identification of penicillic acid as the
active principle of Penicillium polonicum
inhibiting the plant pathogen Pythium
aphanidermatum, and Elucidation of its crystal
structure. ChemistrySelect. 7(9): €202200119.

Bhattacharyya A, Pardeshi A, Nerpagar A,
Banerjee K. 2022. Multiresidue analysis of
pesticides in three Indian soils: method
development and validation using gas
chromatography tandem mass spectrometry.
Environmental Science and Pollution Research.
DOI: https://doi.org/10.21203/rs.3.1s-
1217458/v1. (NAAS: 10.22)

Bloch K, Shahansha MM and Karmakar S,
Shukla S, and Adersh A Banerjee K, Patil-Sawant
R, Mohd Kaus NH, Thongmee S and Ghosh S.
2022, Catalytic dye degradation by novel
phytofabricated silver/zinc oxide composites.
Frontiers in Chemistry, 10. ISSN 2296-2646.

Dahadkhair RA, Pawar VN, Sharma AK,
Devkatte AN, Raichurkar SJ and Athawale GH.
2022. Improving survivability of probiotics (L.
acidophilus) in Manjari Medika grape juice.

152

10.

11.

12.

Specialusis Ugdymas / Special Education, 1(43):
6476-6481.

Deshmukh NA, Krishnappa R and Rymbai H.
2022. Studies on shoot physiology and root
morphology of local peach and plum genotypes.
International Journal of Agriculture Sciences, 14
(3):11139-11141.

Deshmukh NA, Rymbai H, Krishnappa R, Talang
H and Assumi SR. 2021. Scion physiology and
root morphology of peach and plum cultivars
grafted on local rootstock. Indian Journal of Hill
Farming, 34 (2): 50-53.

Deshmukh NA, Rymbai H, Verma VK and Jha
AK. 2022. Crop regulation studies in guava
(Psidium guajava L) at higher altitude of
northeast India. International Journal of
Agriculture Sciences, 14 (4):11243-11246.

Dhanshetty M, Shinde R, Goon A, Oulkar D,
Elliott CT, Banerjee K. 2022. Analysis of
aflatoxins and ochratoxin a in chilli powder using
ultrahigh performance liquid chromatography
with fluorescence detection and tandem mass
spectrometry. Mycotoxin Research. 38(3): 193-
203.

Ghule MR, Sawant IS, Oulkar D, Hingmire S,
Shabeer ATP, Holkar SK. Identification of
secondary metabolites in mycoparasites
Fusarium strains and antifungal activity of fusaric
acid against Plasmopara viticola. Archives of
Phytopathology and Plant Protection. 55(11):
1283-1297.

Kamble SD, Gatade AA, Sharma AK and Sahoo
AK. 2022. Physico-chemical composition
and mineral content of aloe vera (Aloe
barbadensis miller) gel. International Journal
of Multidisciplinary Educational Research,
11(4): 73-73. DOI: http://ijmer.in.doi./2022/
11.05.74



13.

14.

15.

16.

17.

18.

19.

20.

Kubiak-Hardiman P, Haughey SA, Meneely J,
Miller S, Banerjee K and Elliott CT. Identifying
Gaps and Challenges in Global Pesticide
Legislation that Impact the Protection of
Consumer Health: Rice as a Case Study.
Exposure and Health (2022).
https://doi.org/10.1007/s12403-022-00508-x

Mahale V, Gupta M, Dhanshetty M, Chawan S,
E Moskovets E, Banerjee K, Bhattacharya N,
Panchagnula V. 2022. Rapid and quantitative
analysis of aflatoxin M1 from milk using
atmospheric pressure — matrix assisted laser
desorption/ionization (AP-MALDI)-triple
quadrupole selected reaction monitoring. Journal
of AOAC International. doi: https://doi.org/
10.1093/jaoacint/qsac012 .

Malviya D, Thosar RU, Kokare N, Pawar S,
Singh UB, Saha S, Rai JP, Singh HV, Somkuwar
RG, Saxena AK. A comparative analysis of
microbe-based technologies developed at ICAR-
NBAIM against Erysiphe necator causing
powdery mildew disease in grapes (Vitis vinifera
L.). Frontiers in Microbiology. 13: 871901

Mondal P, Laishram R, Sarkar P, Kumar R,
Karmakar R, Hazra DK, Banerjee K, Pal K,
Choudhury A. 2022. Plant essential oil-based
nanoemulsions: A novel asset in the crop
protection arsenal. Agricultural
Nanobiotechnology. 325-353.

More SR, Ramteke SD, Patil SH and Yankanchi
SR 2022. Simultaneous determination of 40
weedicide residues in grapes using liquid
chromatography, tandem mass spectrometry (LC-
MS/MS). International Journal of Science and
Research Archive. 07(02), 364-376.

Muralidhara M, Mithyantha S, Rajendran TP,
Banerjee K. 2022. Regulatory landscape of risk
assessment of pesticide residues in processed
foods in India: a perspective. Journal of Food
Science and Technology. Pp. 1-11.

Patil AC, Saha S, Sawant IS, Sawant SD, Thosar
RU. 2022. Study on plasmid-borne traits in
Xanthomonas campestris pv viticola causing

bacterial leaf spot in grapes. Environment and
Ecology. 40(3): 1185-1192.

Patil R, Chatterjee NS, Kamble N, Nerpagar A,
Langade N, Kandaswamy C, SI Davis Presley,

21.

22.

23.

24.

25.

26.

27.
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Banerjee K. 2022. Multiresidue analysis of
pesticides, polyaromatic hydrocarbons and
polychlorinated biphenyls in poultry meat and
chicken eggs by GC-MS/MS: method
development and wvalidation. Journal of
Environmental Science and Health, Part B. 57(4):
263-283.

Paul A, Dutta A, Kundu A, Singh SB, Banerjee
K and Saha S. 2022. Response surface
methodology driven ultrasonic-assisted
extraction of ellagitannins from pomegranate
rind: optimization of parameters and in silico
molecular interaction with catalase. Biomass
Conversion and Biorefinery. https://doi.org/
10.1007/s13399-022-03396-y

Ramteke SD, Gavali AH, Bhagwat SR, Khalate
SM, Langote AR, Kalbhor JN. 2022. Effect of
Naphthalene Acetic Acid (NAA) on Shelf Life
and Berry Quality Parameters of Manjari Naveen
Grapes (Vitis vinifera L.). Journal of
Experimental Agriculture International. Volume
44, Issue 12, Page 104-110.

Ramteke SD, Gavali AH, Khalate SM and
Langote AR. 2022. Effect of Ecklonia Maxima
on yield and quality in Manik Chaman Grapes.
Journal of Pharmacognosy and Photochemistry.
11(06)107- 110.

Ramteke SD, Gavali AH, Khalate SM and
Langote AR. 2022. Effect of Ecklonia Maxima
on yield and quality in Manik Chaman Grapes.
Journal of Pharmacognosy and Photochemistry.
11(06)107- 110.

Ranade YH, Pathak P, Sawant IS, Chandrashekar
M, Chavan V, Saha S. 2022. Trichoderma
asperelloides SR and Bacillus licheniformis TL-
171 reduce epiphytic colonization and post-
harvest berry decay due to Cladosporium sp. and
improve the shelf life of grapes. Tropical Plant
Pathology. 47(4): 521-529.

Ranade YH, Sujoy Saha, Chandrashekar M,
Sawant IS, Shinde RC, Pathak PD. 2022.
Functionality of fructosphere bacteria Kocuria
sediminis strain AC3 in plant growth promotion
and biodegradation of the acephate in grape
berries. Biologia. 77(11): 3255-3263.

Rymbai H, Devi HL, Mandal D, Deshmukh NA,
Talang H D and Hazarika S. 2022. Vegetative

e
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28.

29.

30.

31.

32.

33.

34.

35.
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propagation, biochemical and antioxidants
characteristics of Antidesma bunius L. Spreng in
eastern Himalayas, India, Fruits, 77(5): 1-5

S Saha, PK Chakrabarty, K Banerjee. 2022.
Producing crops without mancozeb? Perspectives
on recent regulatory dilemmas and ways out.
ACS Agricultural Science & Technology. 2 (2),
272-275.

Sarkar R, Shinde R, Dhanshetty M, Banerjee K.
2022. Multi-mycotoxin analysis method using
liquid chromatography with tandem mass
spectrometry and fluorescence detection in
Indian medicinal herbs: Development and
validation. Journal of Chromatography A.
Volume 1677, 463310, ISSN 0021-9673,
https://doi.org/10.1016/j.chroma.2022.463310.

Sharma AK and Aglawe M K. 2022. Addition of
Processed Fine Wine Lees of Cabernet
Sauvignon to Improve Nutraceutical Properties
of Yoghurt. Proc. of National Academy of
Science India B: Biological Science. 92(1): 141—
147. https://link.springer.com/article/10.1007/
s40011-021-01326-y

Sharma AK; Somkuwar RG and Naik S. 2022.
Evaluation of ethyl oleate and potassium
carbonate in drying on vine methodology of
raisin making under tropical conditions of India.
Current Horticulture. 10(2): 24-26.

Shinde R, Banerjee K. 2022. Determination of
Highly Polar and lonic Pesticides in Grape and
Pomegranate Using Liquid Chromatography
Tandem Mass Spectrometry. Journal of AOAC
International. 105(5): 1341-1349.

Somkuwar RG and Gawande DN. 2022. Post-
independence scenario of table grape cultivation
in India. International Journal of Innovative
Horticulture. 11(1):62-69

Upadhyay AK, Verma Y, Sharma J, Mulik R,
Rajput VD and Minkina T. 2022. Assessing the
Effect of Application of Organic Manures and
Grapevine Pruned Biomass on Thompson
Seedless. Eurasian Journal of Soil Science.
11(4):353-362.

Verma Y, Taynath B, Kadam P, Hingmire S and
Shabeer ATP, Ahammed. (2022) Dissipation
Kinetics, Safety Evaluation and Decontamination

w.

36.

37.

38.

B.

I.

of Iprovalicarb and Copper oxychloride Residues
in Grape (Vitis vinifera L.). Journal of
Environmental Science and Health. Part B.
57(8):1-10.DOL: http://dx.doi.org/10.1080/
03601234.2022.2097505.

Vishwakarma RK, Bashir AA, Kumar Y, Yadav
DS, Sharma AK and Lohkare N. 2022.
Development of automated fumigation chamber
for treatment of grapes with SO2 and CO2.
Journal of Food Process Engineering. 45(4):
e13991. https://doi.org/10.1111/jfpe.13991

Vishwakarma RK, Bashir AA, Kumar Y, Yadav
DS, Sharma AK and Lohakare NC. 2022.
Development of automated fumigation chamber
for treatment of grapes with SO2 and CO2.
Journal of Food Process Engineering. DOI:
10.1111/jfpe.13991.

Yadav DS, Ranade YH, Sawant IS, Ghule S and
Mhaske S. 2022. Isolation, identification and
functional characterisation of bacteria associated
with gut of wood feeding Stromatium barbatum
(Fabr.) (Coleoptera: Cerambycidae) larvae.
International Journal of Tropical Insect Science.
42(3): 2603-2616.

Papers Presented at Symposia /
Workshops / Meetings
International

Oral Presentation

1.

Verma Y. 2022. Studies on dissipation behaviour
and decontamination of Iprovalicarb and copper
oxychloride residues in grapes (Vitis vinifera L.).
In International Conference on ‘Natural Science
and Green Technologies for Sustainable
Development’ held during November 30 -
December 2, 2022 at Goa University.

Poster Presentation

2.

I.

Aglawe SB, Upadhyay A, Thorat K, Singh K.
2022. Standardization of somatic embryogenesis
in Grapes. Poster presented in “International
Symposium on  “Advances in  Plant
Biotechnology and Nutritional Security”
organised by ICAR-NIPB during April 28-30,
2022.

National

Oral Presentation

3.

Sharma AK, Somkuwar RG and Shabeer ATP.



2022. Effect of garlic extract on bud sprouting of
grape varieties. Book of abstracts.2nd Indian
Horticulture Summit-2022 held at Navsari
Agricultural University during 27-29 April, 2022.

Sharma AK, Somkuwar RG and Shabeer ATP.
2022. Evaluation of B-glucosidase producing
yeast strains in relation to quality improvement
of Cabernet Sauvignon wines. Book of abstracts.
2nd Indian Horticulture Summit-2022 held at
Navsari Agricultural University during 27-29
April, 2022.

Sharma AK, Somkuwar RG, Deshmukh NA and
Nikumbhe PH.2022. Strategies for uniform
colour development in grapes under tropical
conditions. Book of Abstracts. National
conference on climate resilient and sustainable
development of Horticulture, held at CSAUAT,
Kanpur during 28-31 May, 2022.

Samarth RR., Benke A.P. and Mane . 2022.
Embryo rescue- An Effective tool for progeny
development in shy germinating grape variety
‘Red Globe’. Oral presentation in National
Symposium on Horticultural crops of Humid
Tropics for Nutritional and Livelihood Security-
2022 jointly organized by Central Horticultural
Experiment Station (CHES), ICAR- Indian
Institute of Horticultural Research, Chettalli and
Society for promotion of Horticulture (SPH),
ICAR-Indian Institute of Horticultural Research,
Bangalore during December 2-3, 2022.

Deshmukh NA. 2022. Cashew: A goldmine of
wasteland of Meghalaya. Oral presentation (In)
National seminar on fruit production in eastern
tropical region of India: challenges and
opportunities organized by Central Horticultural
Experiment Station (ICAR-IIHR), Bhubaneswar,
24-26th March, 2022. Pp: 189.

Deshmukh NA. 2022. Fruit crop germplasm: A
source for sustaining productivity. Oral
presentation (In) National webinar on Sustainable
interventions towards resource conservation and
natural farming organized by the ANRCM,
Lucknow and Assam Agricultural University at
Jorhat, 22-23 April, 2022.

Deshmukh NA. 2022. Peach production
technologies for humid tropics of Meghalaya.
Oral presentation (In) 2nd Indian Horticulture
Summit-2022, organised by Society for
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Horticultural Research and Development at
Navsari  Agricultural University, Navsari,
Gujarat, India, 27-29th April, 2022.

Poster Presentation

10.

11.

12.

13.

14.

15.

Ramteke SD, Langote AR, Dabhade S, Khalate
SM, Gavali AH, Jagtap S. 2022. In- vitro shoot
induction from lateral bud in grapevine rootstock
110R. In 2nd Indian horticulture summit 2022
organized by Navsari Agriculture university
during April 27- 29, 2022.

Ramteke SD, Langote AR, Khalate SM, Gavali
AH, Jagtap S, Chavan R. 2022. In- vitro studies
in bioremediation of CCC with different
microbes. In 2nd Indian horticulture summit
2022 organized by Navsari Agriculture university
during April 27- 29, 2022.

Ramteke SD, Langote AR., Bhutada K, Malpure
D, Khalate SM, Gavali AH, Bhagat G. 2022.
Isolation and screening of cellulose degrading
microorganism from soil samples of vineyard. In
2nd Indian horticulture summit 2022 organized
by Navsari Agriculture university during April
27-29, 2022.

Ramteke SD, Gaikwad A, Khalate SM, Gavali
AH, Langote AR, Wagamber S. 2022. Means to
increase juice quality of Manjari Medika grape.
In 2nd Indian horticulture summit 2022
organized by Navsari Agriculture university
during April 27- 29, 2022.

Ramteke SD, Barkate S, Khalate SM, Gavali AH,
Langote AR, Jadhav R. 2022. Impact of higher
doses of PGRs on yield and quality of grape
production. In 2nd Indian horticulture summit
2022 organized by Navsari Agriculture university
during April 27- 29, 2022.

Ramteke SD, Gavali AH, Khalate SM, Langote
AR, Bhagwat S, Malpure DR. 2022. Efficacy of
Chlormequat Chloride on vegetative growth,
yield and residues in Thompson Seedless Grape.
In National Conference on Climate Resilient and
Sustainable Development of Horticulture during
May 28-31, 2022 at CSAUA & T, Kanpur.

Keynote lectures

16.

Gawande DN. Keynote on ‘Post independence
scenario of table grape cultivation in India’ in the
Technical Session-3 ‘Innovations in Production

e
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Systems Management of Perennial Horticulture
for Climate Resilient and Sustainability’ in a
‘National Conference on Climate Resilient and
Sustainable Development of Horticulture’ held
on 29/05/2022 at CSAUA&T, Kanpur, Uttar
Pradesh.

Sharma AK. Lecture on ‘Special viticulture
practices for quality improvement in seedless
grape varieties’ in ‘Brain storming session on
quality improvement practices for commercial
grape varieties in Tamil Nadu’ organized by GRS,
Theni on July 12, 2022.

. Abstracts

Nikumbhe PH, Meghwal PR, Meena OP and
Pramendra. 2022. National Conference on
Climate Resilient and Sustainable. In:
Innovations for Climate Smart Production
Systems in Horticulture for Resilience to Climate
Change. Abst. No. 5.2.1, pp. 60.

Nikumbhe PH, Deshmukh NA and Somkuwar
RG. 2022. 2nd Indian Horticulture Summit-2022.
In: Production Technologies including Organic
Horticulture. Abst. No. BOP-207, pp. 22-23.

Sharma AK, Somkuwar RG, Deshmukh NA and
Nikumbhe PH. 2022. National Conference on
Climate Resilient and Sustainable. In:
Innovations for Climate Smart Production
Systems in Horticulture for Resilience to Climate
Change. Abst. No. 5.2.5, pp. 66-63. Development
of Horticulture 9(11): 1769-1780.

Palghadmal, R M; Shabeer ATP and Sharma AK.
Agripreneurship development through zero waste
processing technology for grape based agri start-
ups in India. Book of Abstracts of All India Agri
Start-Up Convention-2022 held during 15-17
September, 2022 at University of Horticultural
Sciences, Bagalkot (KA). P.02

Sharma AK, Somkuwar RG and Shabeer ATP.
2022. Effect of garlic extract on bud sprouting of
grape varieties. Book of Abstracts. 2nd Indian
Horticulture Summit-2022. During 27-29 April,
2022 at Navsari Agricultural University. P 20.

Sharma AK, Somkuwar RG and Shabeer ATP.
2022. Evaluation of B-glucosidase producing
yeast strains in relation to quality improvement
of Cabernet Sauvignon wines. Book of Abstracts.
2nd Indian Horticulture Summit-2022. During

w.

27-29 April, 2022 at Navsari Agricultural
University. P 116.

Sharma AK, Somkuwar RG, Deshmukh NA and
Nikumbhe PH. 2022. Strategies for uniform
colour development in grapes under tropical
conditions. Book of Abstracts. National
conference on climate resilient and sustainable
development of Horticulture, 28-31, May, 2022
at CSAUAT, Kanpur. pp 62-63.

Sharma AK, Somkuwar RG, Nikumbhe PH,
Samarth RR, Upadhyay AK and Deshmukh NA.
2022. Importance of grape germplasm in climate
resilient viticulture. Abstract e-book. Online
National Webinar on Sustainable Interventions
towards Resource Conservation and Natural
Farming, during 22-23, April, 2022 organized by
Academy of Natural Resources Conservation and
Management. 5.24.

. Books

Somkuwar RG, Upadhyay AK, Banerjee K,
Ramteke SD, Sharma AK, Saha S, Yadav DS,
Samarth RR, Shabeer ATP, Holkar SK. 2022.
Support of ICAR-National Research Centre for
Grapes to the Indian Grape Industry: Success
Stories. ICAR-NRC for Grapes, Pune. 124 p.
(ISBN 978-81-958301-0-7).

. Book Chapters

Chatterjee NS, Lekshmi RGK, Uchoi D,
Banerjee K, Pankaj K, Minimol V, Panda S,
Mathew S, Ravishankar CN. 2022. On-site Food
Authenticity Testing: Advances in
Miniaturization of Spectrometers and Machine
Learning. Advanced Spectroscopic Techniques
for Food Quality. 211-241.

Upadhyay A, Samarth RR, Jadhav U, Kadoo NY.
Chapter 8 - Understanding grape berry
development and response to environmental
factors through omics approaches. In: Rout GR,
Peter KV, editors. Omics in Horticultural Crops.
Academic Press; 2022. p. 147-64.

Ramteke KP, Ghule MR, Verma Y and Ramteke
SD. 2022. Remediation of agrochemicals in soil
and environment. DOI: http://dx.doi.org/10.1007/
978-981-16-9310-6_19 (Springer Nature).

Sharma AK, Nikumbhe PH, Deshmukh NA and
Palghadmal R. 2022. Processing and value



addition in grapes: Business opportunities. In: E-
Book: Innovative Approaches to Develop
Entrepreneurship in  Grapes, (Eds: RG
Somkuwar, Sharma AK, NA Deshmukh, Sujoy
Saha and B Venkata Rao), published by Agri-
Business Incubation Centre of ICAR- National
Research Centre for Grapes, Pune and National
Institute of Agricultural Extension Management
(MANAGE), Hyderabad. Pp 36-47.

Sharma AK and Shabeer ATP. 2022. Zero Waste
processing in grapes: An option for
entrepreneurship. In: E-Book: Innovative
Approaches to Develop Entrepreneurship in
Grapes, (Eds: RG Somkuwar, Ajay Kumar
Sharma, NA Deshmukh, Sujoy Saha and B
Venkata Rao), published by Agri-Business
Incubation Centre of ICAR- National Research

—_—
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grapes, E-Book, pub. by Agri Business
Incubation Centre, ICAR-National Research
Centre for Grapes, Pune and National Institute of
Agricultural Extension Management
(MANAGE), Hyderabad. Pp.:100, ISBN-978-93-
91668-17-4.

Technical Bulletin

Somkuwar RG, Upadhyay AK, Ramteke SD,
Sharma AK, Saha S, Yadav DS, Holkar SK,
Nikumbhe PH, Samarth RR, Naik S, and Verma
Y. 2022. GADOUARI Woolcull  SsldHrmAcn
doraz®. Publisher ICAR-National Research
Centre for Grapes, Pune. Technical Bulletin No.
19. Pg.70.

. Extension Bulletin

) ’ 1. Somkuwar RG, Upadhyay A, Upadhyay AK,
Cenfcre for Grapes, Pune apd National Institute of Banerjee K, Sharma AK, Saha S, Yadav DS,
Agricultural Extension Management Shabeer ATP, Ramteke SD, Mundankar KY,
(MANAGE), Hyderabad. Pp 81-89. Deshmukh NA, Verma Y, Gawande DN, Samarth
Sharma AK and Palghadmal R. 2022. Agri- RR, Holkar SK, 'I\.hk.umbhe PH and Anupa T
Business Incubation Centre of ICAR - NRC for (March, 2022). Initiatives to reduce the impact of
Grapes: Scope and Activities. In: E-Book: Covidjl9 pandemic on grape industry. Extension
Innovative Approaches to Develop Bulletin No.42, ICAR-NRC Grapes, Pune.25 p.
Entrepreneurship in  Grapes, (Eds: RG .
Somkuwar, Ajay Kumar Sharma, NA Deshmukh, I Technical folder )
Sujoy Saha and B Venkata Rao), published by 1. Sharma AK, Jadhav S,.Subblah A, Thallapfcllly
Agri-Business Incubation Centre of ICAR- RB, Somkuwar RG, Patil P, Samarth RR, Nalk.S
National Research Centre for Grapes, Pune and and Gutam S. 2022. qut-harvesF .105.565_ mn
National Institute of Agricultural Extension Grape§: Status and suggestions for mlmmlzatlop.
Management (MANAGE), Hyderabad. Pp 90- Technl‘cal Folder No. 41.‘ ICAR- Au India
100. Coordinated Research Project on Fruits and

ICAR-National Research Centre for Grapes.
Rymbai H, Talang HD, Dayal V, Deshmukh NA, .
Assumi SR, Devi MB and Jha AK. 2022. J. Extension folder
Kiwifruit-a high value crop for hilly terrain. (In) 1. Sharma AK and Palghadmal RM. 2022. Agri
Natural Resource Management in Horticultural Business Incubation Centre. Extension folder
Crops. Roy SS, Kashyap P and Adak T. (Eds.), ABI Draksha-1.
Today & Tomorrow’s Printers and Publishers, . L.
New Delhi. Pp.: 49-91. K. Institute publications
1. Deshmukh NA, Holkar SK, Nikumbhe PH,
E-publication Sharma AK and Upadhyay AK. 2021. Grape
Somkuwar RG, Sharma AK, Deshmukh NA, Reporter (April-September 2021) Published by
Saha Sujoy and B Venkata Rao. 2022. Innovative the Director (Acting), [CAR-NRCG, Pune. 2 (1):
approaches to develop entreprencurship in 1-14.
Co===9
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Meetings of QRT, RAC, IMC, IRC with Significant
Decisions

a;g-{:ia'r:r HATEHRR afHfa (eTRuHt) hHi a3 Research Advisory Committee (RAC)

Sz ) STEaT FeTEHT B (o) ¥ frefafgs vieeting
Tew §) The following are the members of Research Advisory
Committee (RAC) of the centre.

1| 2. wa . for, o SIS (B foRe), WS qe TEUTsh TS S1EE, MR SFTEHT | 37e9e Chairman
wETHE (HTEuss)

Dr. H.P. Singh, Former DDG (Hort.), ICAR Founder Chairman, Confederation of
Horticulture Associations of India (CHAI)

2 | & u um. 9y, yd e, fawan fran o favm yq@, smrar favm, dog Ha Member
Dr. A.S. Sandhu, Former Director of Ext. Education Head, Dept. of Horticulture, PAU
3| . gy ., YU S U9 Y9 Y@, ol il Wl 3R v wee uem, g Member

AT~ HTSTHTH
Dr. Aswath C., Principal Scientist I/c. Head, Division of Floriculture and Medicinal Crops,

ICAR-ITHR
4 | 2. u. uq. o, Al T, ger fagm favm, ey - vmenetgE 2 Member

Dr. A. N. Ganeshamurthy, Former Head, Division of Soil Science, ICAR-ITHR
5 | . g anfern, 99 Y9 SR, i R A6, ARt - Wikt Ha& Member

Dr. Suresh Walia, Former Principal Scientist, Division of Agri. Chemicals, ICAR-IARI
6 | <. fosrmfee uvea, IRt Tere HRTHee® (SWTai-11), WTshsTdd YT HeE

Dr. Vikramaditya Pandey, I/c Assistant Director General (HS-1I), ICAR Ex-Officio Member
7 | . VI AEAR, FATAF (FEATEH), HHATI-TTIR, 0 TeH 9

Dr. R.G. Somkuwar, Director (Acting), ICAR-NRCG Ex-Officio Member
8 | T 31.F. IUEAW, VIH SF (Ya1 foqe), WepSTIu- T3S, g0 RIRORIEC]

Dr. A. K. Upadhyay, Principal Scientist (Soil Science), [CAR-NRCG Member Secretary

SARTE it XX of 93 18-19 wadt 2022 ki g,  The XXIlIrd meeting of RAC held online on 18-19th
wg.f. T, t@‘ JUARTEY® (SMTa), TR ﬁ February 2022, was chaired by Dr. H.P. Singh, Former
WW ftve, 7% feeeh 3i e, W amEE g DDG (Hort.), ICAR and Chairman, Confederation of
1 afEE (CHAI) 1 sveqema & o N Horticulture Associations of India (CHAI). The
_— Ny S ——— following were the recommendation of the RAC:

) ) ) ) 1. Breeding programs should focus on generation of
1. ST U ATl W 9TH e sht HTe § e o large number of hybrids and/or seedlings to

w.



foTT ISt FdshaT ot oIt T | TRt ST /AT Tl
% IcqTeT W EIE ST A1y

2. TR TR TSI FhishHTRg, o SATfchedrar Hafid
ALV ¥ S A AT sl Tga hl ST =T

3. A ¥ 3cae fafve qergedi o Tl o T % g9
&I THRT T LTI & 38 W R T B, o
STEIIA ol UieH § GeUdl ST AR | U=it & 9Tt &
&t i TR PR it S =R

4. Hrem it srEqfera Tfafafert o o aimmd w e
1 el 1 T R, fafie qegeal w oI S e
AT SHTaETRes TRt § shfcyray, Aefifsem, qefimm
S S T o fore uof fasomor i stavTeRar 21

s. wfor shfer & fou wfor afén & se 7ew R f&=me
U ok T YOI T i STAvIehdl 8| el doh
fidt < 7t | Fiee FAHS T s9C T =iy

6. SR ¢ fore o fofg wehmer wgfe ok afagfd &
kg 3cud fohu ST =feu|

7. ZTEieal T it Stm ki i S =i s
T 3R 3G A0 Fui Y Ug=H i ST Heh|

8. 9fh R FHRE ¥ W T T, THE T
Hogateid Ieurg s 1 J™ foRan ST =R

9. R 3N TUF IT-3IcUTGT A HIEIh kel o fTShuor
% foTu, mTgshiag SIfEe TFEHH / STogEfehe
AUt /gufhiewd Fase Teadae RoSratst
anfe St gt ughaat it swnfirar geht S =nfzu)

Y AT AH T

TEIM 3EaE Affa (IRC) A 274 a3% 1, 2 3R

13 1%, 2022 I 1. VI, GHGR, FHwh (FriameH)

i sTeaeran § wrd g3l dok ° At ufeeret % s

T o TR Hefod Y@ Sreehdisti gl Seqa e T

3T 2022-23 & qehAreh! HrispH ft wqa fore o)

TN IHYH Ffufd (IRC) T Uk 7R sash 8 fader

2022 ! TFF g5 SEH 7% GRS el 1 faeEm-

forel ot 3¢ STgHITea foRa | TgHifed afEsHTT 39
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1. feuTeret e & Taeet ATHARTE THIHT 1 ATHAT
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improve possibility of obtaining plant with
desirable traits.

2. Markers for bunch architecture related traits may
be validated to identify the most robust marker/s
for their use in marker assisted breeding.

3. The information generated on effect of moisture
stress on different rootstocks should be repeated in
pots as current studies are on root trainers. Leaf
water potential to be monitored frequently.

4. As berry cracking has become important due to
weather aberrations, there is need to analyse leaf
for calcium, magnesium, potassium and boron
content in commercial varieties raised on different
rootstocks.

5. For berry cracking, there is need to conduct trial
after berry setting with mulch and irrigation
treatment. The soil moisture should be maintained
at field capacity till harvest.

6. The data on light saturation and compensation to
be generated for Bangalore Blue variety.

7. Genome sequencing of the Trichoderma strains
should be carried out to identify the strain and its
characterization.

8. As grapes are rich in fructose, attempts may be
made to produce sugar syrup from grapes as value
added product.

9. For the extraction of phytochemical from grapes
and its by-products, green methodologies like
microwave assisted extraction/ultrasonication
methodology/supercritical ~ fluid  extraction
methodology etc. may be explored.

Institute Research Committee

The 27th meeting of Institute Research Committee
(IRC) was held on July 1st, 2nd, and 13th, 2022 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 programmes for 2022-23 were also
presented in the meeting.

Another meeting of Institute Research Committee
(IRC) was convened 8th September 2022 to deliberate
and approval of new project proposals. Approved
projects are as follows:

1. Evaluation and Conservation of indigenous
genetic resources from Himachal Pradesh.

e
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3. A -TehETA WA, S0 TS, Sehfetsh WAl
3R I fogm™ 1 ST ek TR H Yg® UM
BEELER LT

4. TITR SFRETT W&V % U whigd e Jagq|

5. IR st H S 1 IUANT T Fesgehta T W0
3 Jegi|

6. IR i -Seraryg aRfefaa o dgd SR aareti &
IR Tl < e we Afaers =1 gomet |

7. SR ¥ e A9 A IedTe

T Yo At

TN YeeH afufa i 433 R 447 do (TEmEt)

SHAIM: 9 HET, 2022 3R 29 Tadew 2022 =l & W

e 1 AeAear H STt it 15| fHewes 7 o1« I
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TIATHeRaT FHeiRor, SIieuT R HedTeh
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25 SHER 2022 1 IR diws afufa i dow | @
U IS SEAEl SR H A TeRdsse 09y e
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I Tt & forw o’ w fomm-fomst foran wm| S8 o
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ITET 2022 W . .37, vg@ f foew amn e
13-19 f&aeR, 2022 % WA W wIfHT AiegwE@ A
ST Fh GrE G TH A W A F EER
FRIGEH - Y T IR T, Aefielt Seema THsHe
TS, TS o ST QR H 9T o W fomm-fomst
A o foTT Ueh 3R ok sTfSIa i 18| wfufa 3 seREa
T o7 amn o foe et f.em. cemga i ufafgfie &
TS Sl T 6

sifafer meTfRseh-awd Tar, sfeifier drenfieh
TN (M), wiast 7, ficdm ¥ HY Feget i
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2. Development of nano based formulations of PGRs
for enhancing the bioefficacy and addressing the
residue issue in Thompson Seedless grapes

3. Studies on management of major diseases of
grapevine using bio-rationale chemicals, bio-
control agents, alternative chemicals and
botanicals

4. Integrated pest management for sustainable
vineyard protection.

5. Standardization and demonstration of spraying
using drones in vineyards.

6. An online information system for physiological
disorders of grapevines under Indian agro-climatic
conditions.

7. Production of quality planting material of grape

Institute Management Committee

The 43rd and 44th Institute Management Committee
Meeting (IMC) was held on 9 February, 2022 and 29
September 2022, respectively under the chairmanship
of Dr. R. G. Somkuwar. The Director presented the
progress made and provided information about
ongoing activities. All IMC member appreciated the
progress made by the Centre. The meeting was ended
with vote of thanks by Member Secretary.

Priority  Setting, and

Evaluation Committee

Two new project proposals viz. ‘Standardization of
modified green grafting and budding techniques by
semi sterilized tissue culture method in grape’ and
‘ICT mediated knowledge management and
dissemination for viticulture in India’ were deliberated
in the PME committee meeting held on 25th January
2022. The ‘natural farming’ practices in viticulture
was discussed in the meeting. Another meeting was
held on 1st August 2022 to deliberate the foreign visit
of Dr. N.A. Deshmukh to participate in the 'New
Agricultural Innovation Programme on Achieving
Food Security Using Smart Farming Solutions’ -
Study Visit to the Centre for Agriculture Water and
Environment, Galilee International Management
Institute, Israel during 13-19 September 2022. The
Committee recommended the proposal of deputation
of Dr. N.A. Deshmukh for the study visit at Israel.

Monitoring

Based on the proposal received from Additional
Director General- Technical Service, Industrial
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in agricultural commodities and soil’, the meeting was
held on 25th November 2022.

The committee recommended the proposal of

Te 3., aftg et (Tfﬁq @A) i wkagie % deputation of Dr. Ahammed Shabeer T.P., Senior

preucicaRteEate el

Scientist (Agricultural Chemistry) as an expert for the
training.
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Consultancy, Patents and Commercialisation of
Technology
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Consultancy projects

as detailed below.

Thirty-five consultancy programmes on different
aspects of grape cultivation were undertaken during
January — December 2022 for various organizations

SI. | Title of the consultancy | Sponsored by | From To Consultants Project
No. | project Cost
(Rs.)
1. | Field visits and guidance | Shramjivi 05/01/2022 | 05/01/2022 | 1. Dr. R.G. Somkuwar | 80240
to the grape growers in the | Janata Sahayak 2. Dr. A.K. Upadhyay
farmers’ meet at Tasgaon | Mandal 3. Dr. Sujoy Saha
district Sangli 4. Dr. D.S. Yadav
2. | Guidance to grape growers| Om Gayatri 05/01/2022 | 05/01/2022 | Dr. S.D. Ramteke 21712
in two webinar sessions Farmers
Producer Co.
Ltd.
3. | To guide the grape growers| ICL India 13/01/2022 | 13/01/2022 | Dr. A.K. Upadhyay 47200
on grape nutrition 24/02/2022 | 24/02/2022
management in the Face 16/06/2022 | 16/06/2022
Book live programmes 18/08/2022 | 18/08/2022
4. | Sampling training in fruits | TUV SUD 13/01/2022 | 13/01/2022 | Dr. K. Banerjee 21712
and vegetables for South Asia
pesticide residue analysis
5. | Sampling training in fruits | Envirocare Labs| 13/01/2022 | 14/01/2022 | Dr. Ahammed Shabeer | 25488
and vegetables for Pvt. Ltd. T.P.
pesticide residue analysis
6. | Pack-house sampling FICCI Research| 21/01/2022 | 21/01/2022 | Dr. Ahammed Shabeer | 12744
training of peanut and and Analysis T.P.
peanut products for Centre
aflatoxin analysis
7. | Pre and postharvest Bureau Veritas | 11/02/2022 | 11/02/2022 | Dr. Ahammed Shabeer | 12744
sampling of fruits and India Testing T.P.
vegetables for pesticide Services Pvt
residue analysis Ltd
8. | Pre and postharvest SMS Labs 11/02/2022 | 12/02/2022 | Dr. Ahammed Shabeer | 25488
sampling of fruits and Services Pvt. T.P.
vegetables for pesticide Ltd.
residue analysis
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SI. | Title of the consultancy | Sponsored by | From To Consultants Project

No. | project Cost

(Rs.)

9. | Guidance to the grape Shramjivi 03/03/2022 | 03/03/2022 | 1. Dr. R.G. Somkuwar | 107852
growers in the training Janata 2. Dr. A.K. Upadhyay
programme at Sangli Sahayyak 3. Dr. AK. Sharma

Mandal 4. Dr. Sujoy Saha
5. Dr. D.S. Yadav

10. | Guidance to the grape Smartchem 06/04/2022 | 06/04/2022 | Dr. A.K. Upadhyay 23600
growers on grape nutrition | Technologies
management in Facebook | Limited
live session

11. | Pack-house sampling of Interfield 11/05/2022 | 12/05/2022 | Dr. Ahammed Shabeer | 25488
peanut and peanut products| Laboratories T.P.
for aflatoxin analysis

12. | Sampling training for Mats 17/06/2022 | 18/06/2022 | Dr. Ahammed Shabeer | 25488
peanut and peanut products| Laboratory T.P.
for aflatoxin analysis Services

Division

13. | Pre and postharvest Precise 21/06/2022 | 21/06/2022 | Dr. Ahammed Shabeer | 12744
sampling of fruits and Analytics Lab T.P.
vegetables for pesticide
residue analysis

14. | Pre and postharvest Cultivator 21/06/2022 | 21/06/2022 | Dr. Ahammed Shabeer | 12744
sampling of fruits and Phyto Lab Pvt. T.P.
vegetables for pesticide Ltd.
residue analysis

15. | Pre and postharvest Sigma Test & | 21/06/2022 | 21/06/2022 | Dr. Ahammed Shabeer | 12744
sampling of fruits and Research Centre T.P.
vegetables for pesticide
residue analysis

16. | Sampling protocol for oil | ITC Ltd. 05/08/2022 | 05/08/2022 | Dr. Ahammed Shabeer | 12744
seeds and its bi-products T.P.
for residue analysis.

17. | Sampling training for fruits| Dr. Amin 08/08/2022 | 09/08/2022 | Dr. Ahammed Shabeer | 25488
and vegetables for Controllers Pvt. T.P.
pesticide residue analysis. | Ltd.

18. | Guidance to the grape Shramjivi 10/08/2022 | 10/08/2022 | 1. Dr. R.G. Somkuwar | 73160
growers in the training Janata 2. Dr. AK. Upadhyay
programme at Sangli Sahayyak 3. Dr. K. Banerjee

Mandal

19. | Talk on ‘post-harvest life | Dhanashree 12/09/2022 | 12/09/2022 | Dr. A.K. Sharma 20532
in export quality grapes’ in| Crop Solutions
the exporters’ meeting at | Pvt. Ltd.

Nasik

20. | Pack-house sampling of N.D. 16/09/2022 | 16/09/2022 | Dr. Ahammed Shabeer | 12744

peanut and peanut products, International T.P.

for aflatoxin analysis
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SI. | Title of the consultancy | Sponsored by | From To Consultants Project
No. | project Cost
(Rs.)
21. | Pack-house sampling of Mats 16/09/2022 | 17/09/2022 | Dr. Ahammed Shabeer | 25488
peanut and peanut products, Laboratory T.P.
for aflatoxin analysis Services
Division
22. | Sampling training on Edward Food 17/09/2022 | 17/09/2022 | Dr. Ahammed Shabeer | 12744
fruits, vegetables and Research & T.P.
peanut as per APEDA Analysis Centre
export testing. Ltd.
23. | Visit to sub-surface demo | Shramjivi 20/09/2022 | 20/09/2022 | Dr. A.K. Upadhyay 23600
plots at Borgaon and Janata
Chinchni, taluka Tasgaon, | Sahayyak
district Sangli Mandal
24. | Online lectures to farmers | Rallis India Pvt.| 07/10/2022 | 07/10/2022 | Dr. D.S. Yadav 14000
on sucking pest Ltd. 13/10/2022 | 13/10/2022
maangement in grapes
25. | 1) Visit to vineyards in Sulphur Mills | 10/10/2022 | 10/10/2022 | Dr. A.K. Upadhyay 50500
Karkam, district Solapur | Limited and and
and guidance to grape 13/10/2022 | 13/10/2022
growers. 2) Guidance to
grape growers in the
webinar.
26. | Guidance to grape growers| Jeet Ads and 28/10/2022 | 28/10/2022 | 1. Dr. R.G. Somkuwar | 164000
in the ‘Progressive Grape | Resource (Sangli) (Sangli) 2. Dr. Sujoy Saha
Farmer Seminars’ Centre 03/11/2022 | 03/11/2022 | 3. Dr. N.A. Deshmukh
organized at Sangli, Nasik (Nasik) (Nasik)
and Pandharpur 07/11/2022 | 07/11/2022
(Pandharpur)| (Pandharpu)
27. | Sampling training on pre | Intertek India 30/11/2022 | 30/11/2022 | Dr. Ahammed Shabeer | 16520
and postharvest sampling | Pvt. Ltd., T.P.
of fruits, and vegetables as | Gurgaon
per APEDA export testing.
28. | Sampling training on pre | Interfield 30/11/2022 | 30/11/2022 | Dr. Ahammed Shabeer | 16520
and postharvest sampling | Laboratories, T.P.
of fruits, and vegetables as | Visakhapatnam
per APEDA export testing.
29. | Sampling training on pre | Intertek India 30/11/2022 | 01/12/2022 | Dr. Ahammed Shabeer | 33040
and postharvest sampling | Pvt. Ltd., T.P.
of fruits, and vegetables Hyderabad
for pesticide residue
analysis as per APEDA
export testing.
30. | Sampling of fruits, and Eureka 01/12/2022 | 02/12/2022 | Dr. Ahammed Shabeer | 33040
vegetables for pesticide Analytical T.P.

residue analysis

Services Private
Limited
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SI. | Title of the consultancy | Sponsored by | From To Consultants Project
No. | project Cost
(Rs.)
31. | Visit to sub-surface demo | Shramajivi 01/12/2022 | 01/12/2022 | Dr. A.K. Upadhyay 29736
plots at Borgaon and Janata
Chinchni, taluka Tasgaon, | Sahayyak
district Sangli Mandal
= A AR SIE T Registration of varieties

i 20 FEeR 2022 & ST FREm ‘Al v = Certificate of registration granted on 20 December
. 2022 was obtained for grape variety ‘Manjari
Ui T o e feRE T Shyama’.

Co===9
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Approved On-Going Institute Programmes

II.

10.

11.

III.

12.

SR T HETUT, TALIUT FUH AR ITANT

S %, ared, TRt S[@ R qoga fRemi
% R AARTE HEEA w YEEd - qAE
=

IR T ATATITH IR

fora = 3R it AT o fore yoe

wRa Tferig o e se (Tgea =won): s
el 3R S fuwfafen s stere

R T § it dadma widfsearsfiar grafshese
SHTeh! oh1 ShIATcH JHTONRTT TR 3fireafh =

IRt aftfeafat ® o (fade fafisa ta.) &
T T Geiell SAeul i e At

fafem fofen o svaes uftliy O & & fow a2
RS I Ifqler emar it @S (TEEARET g
ot wifa) (o frafenem, S<me % g ¥)

TfiA ST 1 SATATRTS gar
@ IR FEud gesiaar o e SR & gegal
1 ST G (oI =T

Hifaeh TR TERITF FRhT G SR H S 3R A
Tafsrarar 3caa

THERTT &l o foTu SR SfHTeTEy w1 STshe

IR SR (f3dig ©.) & fore € g v aeqon o
ot (fidfiet -uheTre fo difva)

SR W TUTEET, IeATEhAT TEH IR T
% foTu IeuTe iRl ot faeRT® 3R shem

Fefisr ofit anforfsors &9 @ ST SR 1 feremi
% oI qeramai o 3TTehai

.

II.

10.

11.

III.

12.

Conservation, characterization and utilization
of grape
Management of grape genetic resources of table,

wine, raisin, juice and rootstock varieties-Phase
111

Genetic improvement of grape

Breeding for naturally loose bunches and bold
berries in grapes

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

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

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

Exploring the resistance potential of pseudo R-
genes to evoke fungal resistance in Vitis vinifera
(funded by SERB) (in collaboration with Panjab
University, Chandigarh)

Genetic improvement of coloured grapes.

Genetic improvement of grape rootstocks for
drought and salinity tolerance (Phase-I)

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

Evaluation of grape genotypes for processability

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

Development and refinement of production
technologies for  enhancing  quality,
productivity and sustainability in grape
Evaluation of rootstocks for released and
commercially promising grape varieties



13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

Iv.

24.

25.

26.

217.

Tt 1 9 ¥ A S e B SRt

ST T TUTE Aol 90T |TRA <6 3eured o forg fesp
el dehTeht o1 faehtd

s H fafis forei ® foam yega wemsti w
T

SR 1 TRl o TR &faqld o §qH forg %
TR T TR

SIS Joidd T 3 T8 ohee Hieod darsti &
oI &= 1R diweh dea STTE Rl HIHehIRT
A W FHN-HE IFEIE TS (I TR):
AR Hew Hageh TG T S yeua
BUIGl

SFIIFRS el Ui Fhulfoe 3 aTféshed
o1 forehmer, forEw TR H 1A iR fSrk 1 staemo
AR fort=r e ® (fadig e wa.)

SIS, 11031 3R 1103 Jogai W FwaArd oy
T ATHEA Higord o foiu, Sguran |fesvan s
et

ATHE ESeld T H Sa-TWEHIT Hl JeH 3R
AR o T I e A o Foaq FiSisT o =41
TG FFT 1 forehre

IR a1 o YR fow, e, fowm, sl

TUTeRT 3R Icargehal W fafe aome et %
9T T AR

A H SR ICATEA o UG &1 o1 SHATH JART
BRI STerary i Tenfes giEfie

IR W Uehichd TRLIUT AehrTehi T TarehT® 3R
M)

T g R Y FAJUTAF IR IcUTEH o foIg
JAq-TTgT W YSEH HAwT H1 foww (Tunvuey
aifarek fora wifva)

TR o USIHTEIEh Faeh SR Sfamvei 6t ugem it
IR Td ARd | 3R o Tg@ TSI o fo%g
Teh Sia I Tk o 9 | ITehT ATehai

3T H 1 B¢ 1 TaEd

gfgramgel SR A Tt % fore Teefera frrE si
HATEHR JUTTeA

13.

14.

16.

17.

17.

18.

19.

20.

21.

22.

23.

IV.

24.

25.

26.
27.

HIHIII- RIS a1 Ffde 2022 i-.\'-ij
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Response of grape rootstocks under moisture
stresses

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.

Standardising irrigation and nutrient schedule for
Crimson Seedless vines raised on Dogridge
rootstock

Agri-Consortium Research Project on Water
(Phase 1V): 10T 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

Development of nano based formulations of
PGRs for enhancing the bioefficacy and
addressing the residue issue in Thompson
Seedless 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.

Management of stem borer in grapes

Automated monitoring and advisory system for

intelligent viticulture
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28.

29.
30.

VI.
31.

32.

33.

34.

TRl ST % o e % fAU whiRd e
FEDE]

. TR THEHRUT 3R qed daeq & oIt waet-

gd 3R —aTg deh-Ieht 1 faema

ey TR R AR =Rfedhed 3 7R &
ed afda el 1 s

T forwifrsr s 2 foremt o s farferat s
T

IR 3R 3k TEERA IcATGl W T GRea
Y AR Td THERd 3cUTG1 H hN-THRA AR
3 HgWen! o1 Tsawor TR e S7sher

fafir armfi § shreTeres ot 3R ARrEReTfEH
F fou uwawHueTE 6w e e we
ST AT (THUATHTATS gRT for difia)

STRETT Tifeufael 0 ® fieAmere sEwt i IR
Afd 9T SR SR 3R a1eA I IO W SHR
EEIE]

SR H S TwTeeshTiar 3t sraet & fore wefiedt
(FARHERS FARZE) W AR

VIL. &, IeUTed 3R SR 1 T[T Jg 3

IeqTeehdl hl 99T @ & fou fRaumest &
T R &I § IR

28.

29.

30.

VI

31.

32.

33.

34.

VII.Improving

Integrated pest management for sustainable
vineyard protection

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

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

Evaluation of varieties and drying methods for
making coloured raisins

Food safety in grapes and its processed
products

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

National Referral and Reference Laboratory
Scheme of FSSAI for pesticide residues and
mycotoxins in different commodities. (FSSAI
funded)

Non targeted impact of pesticide residues in
vineyard ecosystem and its effect on grape and
wine quality.

Studies on CCC (Chlormequat chloride) for
bioefficacy and residues in grapes.

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

Cosy=o9
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Visitors

feramt w1 S

fafirs T==i S weRTY (130), e (30), HET TS
(40), I Y (8) R AU (21) o TIHT 229
foramt 3 St -fegsrR, 2022 % dRE FEAE FT1 A
fopam| fafimr fomet >R ToraraTgol ST & Ieared = forg
TS % Yohet sl STRRT TSRErHT ot < 15| Tner €1 Tohermt
! TUEETYY] IR IcdTe Ugfoai H R Rl IR I A
L 396 IR H SIrTEe Tk T ©F. u.f9. gEd 9
foromt & 11 1 T feRa|

forem SR

afy & S TEITE (1944), HACH (764), TSI
(36) 3R aftrerg (78) * fafim Ffy werfoemeri o
GEAMT o T 2822 BT 3T HHTNAT 3 she T 2T
foram| w1 ST i iy wfafafen, =w @
Y™ iafafeat, R sfie @ o, fafim 2
SIS /HTeTSTeh! /haehaTisrEt o =T fofsre 3w,
forat, deni & T et & staeq, frufiw s
3R R o § fafier A 3 3u=m o ok § Sfara
AT T | 37 teaforeh SR w1 TH-aad o1, W.f9. e
g femam )

Farmers Visits

About 229 farmers from different states such as
Maharashtra (130), Karnataka (30), Madhya Pradesh
(40), Uttar Pradesh (8) and Tamil Nadu (21) visited
institute during January — December, 2022. The
information on different varieties and package of
practices for production of quality grapes was
furnished to the farmers. Also the farmers were made
aware about the dos and don’ts in quality grapes
production practices. Dr. P.V. Sawant coordinated
these farmers’ visits.

Educational Tours

About 2822 students and staff from different
agricultural colleges and institutes from Maharashtra
(1944), Karnataka (764), Gujarat (36) and Tamil Nadu
(78) visited the centre during the period. Students
were apprised about laboratory and farm activities,
on-going research activities, vineyard planting,
different training systems, canopy management,
irrigation and fertigation management, stage specific
use of insecticides/pesticides/fungicides, varieties,
plant growth regulators application, raisin preparation
and various machineries being used in vineyards.
These education tours were coordinated by Dr. P.V.
Sawant.

C===p=2
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Personnel

ATEYH TF TSEH Ug 10. . v 7. T, Sty Sefe (4w S

Research Management Personnel Dr. Roshni R Samarth, Sr. Scientist

. . (Plant Breeding)

1. . =t sasi, fHewe (08/12/2022 )

Dr. K. Banerjee, Director (w.e.f. 8/12/2022) 11. . 3Tewg Yol .41, iy Ssrieh
5 (EaLRTCICERERIC)

2. ©L. 0T "weger , ewes (FrRiew) Dr. Ahammed Shabeer T.P., Sr. Scientist

(07/12/2022 dh) (Agricultural Chemistry)

Dr. R.G. Somkuwar, Director (Actin .

11 07/12/2022 ( &) 12. . f1.em. vgw, afe At (wa fogm)
(t ) Dr. N.A. Deshmukh, Sr. Scientist

ATk a7t Scientific (Fruit Science)

3. Sl U U, YU S9ieh (S fenfiehl) 13, . 9.4, TEe, SR a9 (e ISeE)

Dr. Anuradha Upadhyay, Principal Scientist Dr. D.N. Gawande, Sr. Scientist
(Biotechnology) (Plant Breeding)

4. Tl AP, I, TUH AFTHF (a1 fawm) 14. Ef. |1.%. Tk, I AqIHeF (I1eT W foqm)
Dr. A.K. Upadhyay, Principal Scientist Dr. S.K. Holkar, Sr. Scientist (Plant Pathology)
(Soil Science) .

15. Sf. 3@ &., IF (v fagm)

5. Sf. 9.3. THH, IUH A1 (UTST HTideht) (08/04/2022 TF)

Dr. S.D. Ramteke, Principal Scientist Dr. Anupa T., Scientist (Fruit Science)
(Plant Physiology) (till 08/04/2022)

6. 1. AN.F. THI, JIH TR (STHTEHT) 16. =1 u.f. fa, aarfes (wet fomm)

Dr. A K. Sharma, Principal Scientist Dr. P.H. Nikumbhe, Scientist (Fruit Science)
(Horticulture)
o 17. Sf. BT A3, S (v Famm)

7. Sl g9 AR, JIH IO (69 T o) Dr. Sharmistha Naik, Scientist (Fruit Science)
Dr. Sujoy Saha, Principal Scientist
(Plant Pathology) 18. . e i, a7k (Fa1 foagm)

o Dr. Yukti Verma, Scientist (Soil Science)

8. gt igar 1. gereRt, AR
(Fft o rege gom) Aeh-Tehl @ Technical
Mrs. Kavita Y. Munfianktar, Sci§ntist 19. sff. 3.4 EﬁT@T, HERF T qaFAE e
(Computer Applications in Agriculture) Mr. U.N. Borse, Assistant Chief Technical

9. . @.f4. urea, afs At (Fe fge) Officer
Dr. D.S. Yadav, Sr. Scientist (Entomology) 20. #ft. YA, SEE, qEAE STERT
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Mr. P.B. Jadhav, Technical Officer



21

22.

23.

24.

25.

26.

sft. 1.9, WIe, dehriehl AT
Mr. B.B. Khade, Technical Officer

gt ST AIeH, qehiteh! ATereh
Ms. Shailaja V. Satam, Technical Officer

oft. .S, Aok, deh-ichl STRIHRT
Mr. B.J. Phalke, Technical Officer

ft. .G, W, eIl AfRH
Mr. S.S. Bhoite, Technical Officer

sft. TN, Fielet, NS qehriehl TETTH
Mr. E.G. Kamble, Sr. Technical -ssistant

i u.f9. greq, daadid g
Dr. P.V. Sawant, Technical Assistant

IMmE® 1 Administrative

27.

28.

29.

30.

ft. fi. 5. e, gemEte At

(08/06/2022 &)
Mr. P.C. Noble, Administrative Officer
(w.e.f. 08/06/2022)

. T3, UST01, TERIE YREE ferR

31

32.

33.

34.

35.

WIPII- TSI afiep wfde 2022 )|

il i
;i N e

. 9.9, HATR, TEEH
Mr. P.P. Kalbhor, Assistant

el T AR, Te™ (04/04/2022 T6)
Mrs. Priyanka Kumari, Assistant
(till 04/04/2022)

. fa.z. THFaTE, TR
Mr. V.D. Gaikwad, Assistant

. 3.7, page, wHE T ffus
Mr. A.D. Fulsundar, LDC

A, g, T, HE wd
Mr. S.S. Gopale, LDC

FHITA TETAH TETF o
Skilled Supporting Staff

36.

37.

oA, .7, TER, FIA HEF Wh
Mr. K.G. Raskar, Skilled Supporting Staff

o, F.T HTehUTeh, hAeT Heldeh %
Mr. B.R. Chakankar, Skilled Supporting Staff

. L 38. fiud @1 U. YR, FIA TEH WIh
Mr. N.S. Pathan, Assistant Administrative Ms. Lata Pawar, Skilled Supporting Staff
Officer

: 39. #fi. 9.%. I5H, FIA TERF WIH
oft. g1, T, fot w@ o fereRrd
Mr. M.. N. Ganti. Fi dA ts Offi (12/08/2022 Th)

F L LA, THRanee and Accounts LHeer Mr. N.K. Najan, Skilled Supporting Staff
sft. =41, =regmr, S @t (17/09/2022 ) (till 12/08/2022)
Mr. B.M. Chavan, Private Secretary
(till 17/09/2022)
Ce=s==29
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Infrastructure Development
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U, 39 gl dog Tgu T e, sfiaiiel sergse,
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¥ o G LI sl JeETEe 1 W@ R T 3T
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okl 3T FHRAHHT ok ATISH 6l Flaen & foaw s@
HCHM I W@ foRam T el Sl wat i
TR gl YeH s & T e da few dew
HHE else sad g 3TUse 3R 3G 3994
|12 109 FHTH foigati < foTe @lie Y| 57 shef glarensdi
% @@ & oIt Te, 3ee, o 3R Jeash fUe &
TErErE TR T o
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ad & dH, g faesht ubesed ‘smfea sHa o1t
$reAtst Ug fodioheat 3R ‘arieeforans SHa 11 79 U
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Farm

The unproductive vineyard was uprooted from an area
of 0.5 acres. During this period, the rootstock was
planted in an area of 2.5 acres. Grafting of different
varieties like Fantasy Seedless, Thompson Seedless,
etc. was done in 2.5 areas of the rootstock planted last
year.

Laboratory

To strengthen laboratory infrastructure, environmental
orbital shaker, plant canopy analyser, light
measurement system, pH meter, microwave oven,
desktops, 7.5 HP horizontal open well submersible
pump, hand refractometer, real time PCR machine,
tractor operated 1500 mm rotavator, tractor drawn
trailed type sprayer unit, BOD incubator, cultural
racks were purchased.

ARIS CELL

During the year institute website was maintained and
updated with current information. To facilitate
organization for online virtual meetings and programs
maintenance of zoom platform was done. To provide
server based antivirus protection to computers Quick
Heal EPS total Security client license with free
updates and product upgrades were purchased for 109
endpoints. Maintenance of Servers, Internet, LAN and
network printer was done to upkeep these central
facility.

Library

During the year, two foreign journals ‘American
Journal of Enology and Viticulture’ and ‘Australian
Journal of Grape and Wine Research’ were subscribed

le===9
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Other Activities

AT ST

&t wwg

TIHTII-TE R AU kg, go1 # Tk 14 7 28
fordet 2022, % 2R &) waaTeT 1 SASH foR TR
30 g R fafi swrfsmn smenfsia foe Moy femres 14
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FETAA HHES et T A H e foeamm =<
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TSig YH1E S, THRT T e, T8 waterd, TerHsT
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o . Qe U, gud, afg e, ARSd-8000
ATT-9000, Tt 15/12/2021 | T

.« . fA.31. cvmga, aftg derfes, sRsidi-8000 @
ATT-9000, TR 12/05/2022 | guTEt|

o . G, gae, Iy e, ARSIH-7000 |
AET-8000, feish 01/01/2022 & gwrEh|

« oft. g1, T, geEe faa we o Attt ¥ o
g AT AfYER, IREII-4600 ¥ IEH-5400,
25/05/2022 | g
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I g&F Aff grn afides foawor form mm |
ECUCAR NI

2. gih ot 3 fedmk 15 feder 2022 1 @0 ‘CORA’
TR 3T ST 39 v W ) swrfsmen 1 ST
Ezil

Promotions

* Dr. D.S. Yadav, Senior scientist RGP-8000 to
RGP-9000 w.e.f.10/02/2021

e Dr. Roshni R. Samarth, Senior Scientist RGP-8000
to RGP-9000 w.e.f.15/12/2021

¢ Dr. N.A. Deshmukh, Senior Scientist RGP-8000
to RGP-9000 w.e.f.12/05/2022

¢ Dr. S.K. Holkar, Senior Scientist RGP-7000 to
RGP-8000 w.e.f. 01/01/2022

e Mr. M.N. Ganti, Assistant Finance & Accounts
Officer to Finance & Accounts Officer RGP - 4600
to RGP -5400 w.e.f. 25/05/2022.

New Joining

Mr. P.C. Noble, Administrative Officer joined on
08/06/2022 subsequent to his transfer from ICAR-
CTCRI, Thiruvananthapuram.
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Transfers

Subsequent to his promotion to the post of Principal
Private Secretary, Mr. B.M. Chavan, Private Secretary
was transferred to CIFE, Mumbai and relieved from
this institute on 17/09/2022.

Conference / Seminar / Workshops /
Meetings organized

Workshop on ‘Pulses as a mainstay in addressing
malnutrition and sustainability of agricultural
production system’

Workshop on ‘Pulses as a mainstay in addressing
malnutrition and sustainability of agricultural
production system’ was organized on 10th February
2022. Dr. D.N. Gawande delivered a talk on
‘Malnutrition and dietary deficiency in India’.

Brain storming session on ‘Strategies for Natural
Viticulture” under Annadata Dev Bhav

Brain storming session on ‘Strategies for
Natural Viticulture” under Annadata Dev Bhav on
25 April 2022. Dr. AK. Sharma delivered a
presentation on ‘Natural farming and governments
guidelines’. Dr. N.A. Deshmukh coordinated the
programme.

Awareness Training Programme about PPV&FR
Act, BDA/NBA and Conservation of Varieties

Awareness training programme about PPV&FR Act,
BDA/NBA and Conservation of Varieties was
organized in collaboration with Krishi Vigyan Kendra
Solapur on 18th May 2022 at KVK, Solapur. The
training was conducted by Institute Technology
Management Unit of [CAR-NRCG with the objective
to create awareness among farmers. Twenty-six
farmers from various cluster and staff of KVK
participated in the program. At the beginning, Mr. P.A.
Gonjari SMS Agri. Extension has briefed the farmers
about the program with introductory remarks about
PPV&FRA act.

Dr. L.R. Tambade, Senior Scientist & Head, KVK
Solapur delivered the lecture on uses of PPV&FRA
act and its applicability from the farmer’s point. From
ICAR-NRC Grapes, Pune, Mrs. Kavita Y. Mundankar
delivered lecture about Biological Diversity Act,
National Biodiversity Authority and conservation of
varieties. Dr. Roshni R. Samarth delivered lecture on
DUS testing and registration of farmers’ variety in
grape crop.
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Mrs. Kavita Y. Mundankar, delivering lecture about
Biological Diversity Act, National Biodiversity Authority
and conservation of varieties
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Dr. Roshni R. Samarth interacting among the farmers on
registration of farmer’s variety in grape

Awareness training program on ‘Protection of
Farmer’s Rights’

Awareness training program on ‘Protection of
Farmer’s Rights’ was organized on 25th May 2022 at
Krishi Vigyan Kendra, Narayangaon, Junnar, Pune.
The training was conducted by Institute Technology
Management Unit of ICAR NRCG with the objective
to create awareness among farmers and fifty farmers
participated in the program. Dr. R.G. Somkuwar
delivered talk on ‘Present status of grape cultivation
and future scope’. To create awareness about
Biological Diversity Act, National Biodiversity
Authority a lecture was delivered by Mrs. Kavita Y.
Mundankar. Dr. Roshni R. Samarth delivered lecture
on PPV&FRA and variety registration. She explained
the importance and procedure of registration.

Panel discussion on “Quality and marketing issues
of table grapes”

Panel discussion on “Quality and marketing issues of
table grapes” was jointly organized by Society for
Advancement of Viticulture and Enology and Agri-
Business Incubation (ABI) Centre on 9th June 2022.
Senior officials of Horticulture and Agriculture
department, Government  of  Mabharashtra;
Maharashtra Rajya Draksh Bagayatdar Sangh
(MRDBS), Pune; Grape Export Authority of India
(GEAI); Maharashtra State Agricultural Marketing
Board (MSAMB), Grape Grower Federation of India
and progressive grape growers from Maharashtra and
Karnataka were participated. In the welcome address,
Dr. R.G. Somkuwar highlighted the current year low
price realization due to uncertain market and low
grape quality, particularly crop harvested during May
and June. Dr. Kailas Mote, Director of Horticulture,
State Govt. of Maharashtra, updated on different
schemes of government for grapes. He expressed the
need for enhance storage facilities for export and

S
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cluster development. Grape grower Mr. Abhishek
Kanchan highlighted the grape quality and marketing
challenges. Mr. Rahul Rasal, grape grower focused on
abiotic stress management in grapes due to climatic
change. Mr. Kailas Bhosale of MRDBS suggested to
focus on dometic market as India exports only 7-8%
of total grape produce. He suggested to develop
database on season specific variety and quality
requirements in different domestic markets. Open
discussion was coordinated by Mr Shivaji Pawar,
President of MRDBS.

Celebrations
National Girl Child Day

Dr. Yukti Verma coordinated the celebration of
‘National Girl Child Day’ on 24 January, 2022. The
event was conducted to promote awareness about the
rights of the girl child and importance of girl’s
education, health and nutrition.

International Women’s Day

International Women’s Day was celebrated on 8th
March, 2022. Dr. R.G. Somkuwar emphasized on
conscious of women's rights and try to assert them.
During the celebration, the insights on gender roles,
women empowerment and advised women to scale
new heights in all the aspects of life were highlighted.
It was followed by different fun activities, games, etc.

International Day of Yoga

The 8th International Day of Yoga (IDY) - 2022 with
a theme “Yoga for Humanity” was organized on 21
June, 2022. A total of 60 participants including
scientists, technical and administrative staff and
students attended the program physically.

Mr. Rajendra Ji, Yoga Expert, at Jeevan Anand
Institute of Yoga at Hadapsar, Pune, was the chief
guest of the
program. He
demonstrated  the
different postures of
Yoga Asana and
physical warm up
exercises, body
stretching, muscle
relaxation, etc. Also
the meditation and
mind relaxing
techniques were
demonstrated.
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National Fish Farmers Day

National Fish Farmers Day was celebrated on 11th
July 2022 as part of the National Campaign on
‘Emerging Aquaculture Systems and Practices’ under
the banner of “Azadi Ka Amrit Mahotsav”. Dr. R. G
Somkuwar in his introductory remark emphasized the
importance of fresh water aquaculture in rural
agriculture and importance of fish in nutritional
security of rural India. The chief
guest Dr. Vivek Rohidas Vartak,
Associate Professor, Kharland
Research Station, Panvel
delivered his presentation on the
topic “Emerging Aquaculture
Systems and Practices in India”.
He briefed about statistics on
marine aquaculture and fresh
water aquaculture across the
globe and India, various fish species cultivated in
India and their nutritional importance especially to
rural India, different types of fish culture practices
followed in India and the govt supports for such
aquaculture practices.

He raised his concern over the depletion of marine
population of fish across the coastal region of India.
A field visit was undertaken to witness the cage
aquaculture system implemented at ICAR-NRCG in
collaboration with Kharland Research Station, Dr.
BSKKYV, Dapoli. The programme was coordinated by
Dr. Ahammed Shabeer T.P. and attended by more than
50 staffs.

Independence Day

The 76th Independence Day was celebrated on 15th
August, 2022. The National Flag was hoisted by Dr.
R.G. Somkuwar, Director (Acting). All the employees
attended the Flag hoisting and put up their views.

Parthenium Awareness Week

“Parthenium Awareness Week”
program carried during 16-22
August 2022. Efforts were taken
to make the campus Parthenium
free, including biological control
agents, cultivation and chemicals
treatments. Public awareness was
provided to identify Parthenium,
knowledge of its impacts, its
management and the potential for
weed seed spread.

L
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Vigilance Awareness Week

Dr. Yukti Verma coordinated the ‘Vigilance
Awareness Week’ during 31 October—6 November,
2022. The staff of the Centre took a pledge for
promoting integrity, transparency and accountability
in public life on 31st October, 2022. A quiz, slogan
and debate competition was conducted during the
period.

National Unity Day

The birth anniversary of Sardar Vallabhbhai Patel was
celebrated as National Unity Day on 1st November,
2022 as an endeavour to build the bond of cohesion
and oneness. A collaborative pledge on Solidarity and
Integrity was administered to all the staff of the
Centre.

Swachh Bharat Mission

The Institute conducted Swachh Bharat Mission
activities during 2nd October, 2022 to 31st October,
2022. A cleanliness drive within office building and
outside was undertaken. The office was reorganized
and decorated with plants to improve the work
efficiency and create healthy environment. A
cleanliness drive was started at gate of the institute to
all the premises including the NRL, Biocontrol
Laboratory and parking area. The biodegradable
waste was used for compost preparation.

A drive was to educate for the need for cleanliness and
composting of household wet garbage. Sewage and
water lines in the backyard of the main institute
building were cleaned. Campaign on cleaning of
sewerage and waterlines, awareness on recycling of
waste water, application of water harvesting for
agriculture, horticulture and kitchen gardens was
conducted in residential colonies.

Emphasis was given on washing of hands after farm
operations with soap, wearing of safety gears for
spray operations in farm and safe disposal of
agrochemical empty packings. Based on the earlier
swachhata programme conducted in the Bhawara
vasti village, proper segregation of biodegradable and
non-biodegradable waste was observed.

On concluding day on 31st October 2022, Mr. U.N.
Borse, Nodal Officer (Swachhta Bharat Mission)
presented day wise full report of the activities
of Swachhata Bharat Mission. Dr. R.G. Somkuwar
shared his views about the need for Swachhta
programme to be continued throughout the year.
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Tree plantation programme

A tree plantation programme was held on 13th
September 2022 in collaboration with “Amhi
Zadkari” Foundation. Total 60 plants were planted at
the West gate of institute. Dr. A.K. Upadhyay, Dr.
Sujoy Saha and Mr. Shivraj Appa Ghule Sarpanch of
Manjari Gram panchayat, addressed the participants
and conveyed the importance of planting trees in the
purview of environmental issues and rapid
urbanization.
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Meteorological Data

T 3R AT Year gat amEmm (°C) ATaferer g qqen

and Month Air temperature Relative humidity (ﬁp:ﬁ) I gET
(&(9)) (%) (ﬁ-l'l:ﬁ) Pan Total No. of
! TR = stfereraw | evaporation rainfall rainy days
Min. Max. Min. Max. (mm) (mm)
SHal January 2022 11.33 27.65 69.33 70.56 102.2 11.50 0
HE February 2022 11.37 31.14 55.98 57.22 138.8 24.20 0
o= March 2022 16.52 34.35 48.68 50.27 185.1 22.10 2
18 April 2022 21.29 48.08 47.29 49.09 212.6 37.30 1
g May 2022 23.79 34.61 56.41 57.66 224.6 29.00 2
S June 2022 23.49 31.55 65.13 66.22 137.3 57.40 6
S[ATE July 2022 22.10 29.13 77.66 80.56 28.4 153.50 12
ST August 2022 21.78 30.69 70.16 87.08 48.8 135.7 9
fodeX September 2022 21.57 31.43 68.37 88.71 48.1 246.60 9
3RS October 2022 18.95 31.68 56.30 90.09 66.1 235.00 10
qas® November 2022 14.80 29.94 39.95 90.21 121.5 18.00 0
fegs December 2022 19.68 30.89 35.84 91.68 97.9 2.90 1
e Total 1411.4 973.2

S Hi9H TIH, HThTgd-T3i3THh, Ju0
Source: Weather station, ICAR-NRC for Grapes, Pune
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ABI- Agri-Business Incubation
AF- aflatoxins

Agri-Consortia Research Platform
AICRP- All India Coordinated
Research Project

AMAAS- Application of
Microorganisms in Agriculture and
Allied Sector

APEDA- Agricultural and
Processed Food Products Export
Development Authority

API- Application Programming
Interface

BAP- Benzylaminopurine

BLUP- Best Linear Unbiased
Prediction

CAA- Carboxylic Acid Amides
CCC- Chlormequat Chloride

CHALI - Confederation of
Horticulture Associations of India

CIB&RC- Central Insecticides
Board and Registration Committee

CWSN - Camera enabled wireless
sensor network

DDG- Deputy Director General
DNA- Deoxy Ribo-nucleic Acid

DFR- Directorate of Floricultural
Research

DOV - Drying on Vine

DRD - double the recommended
dose

DSS - Decision Support System
DST- Department of Science and
Technology

DUS- Distinctness Uniformity and
Stability

EC- Emulsifiable Concentrate
EMS- Ethyl Methanesulfonate
Eu- European Union

FAO- Food and Agriculture
Organization

FSSAI- Food Safety and Standard
Authority of India

GA3- Gibberellic Acid

GBS - Genotyping By Sequencing
GC-MS/MS- Gas

Chromatography-Mass
Spectrometry/ Mass Spectrometry

GLM- Generalized Linear Model
42
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GUI- Graphical User Interface 56
82

HPLC-FLD- High-performance
liquid chromatography-
fluorescence detector 80

HRDF- Horticulture Research
Development Farm

IBA- Indole Butyric Acid
ICAR- Indian Council of
Agricultural Research
ICAR-NRCG- ICAR-National
Research Centre for Grapes
ICAR-ITWM- ICAR-Indian
Institute of Water Management
IIHR- Indian Institute of
Horticultural Research

IRC- Institute Research Committee
ISO- International Organization for
Standardization

ITS- Internal Transcribed Spacer
KVK- Krishi Vigyan Kendra
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

MPKYV- Mahatma Phule Krishi
Vidyapeeth

MRDBS- Maharashtra Rajya
Draksh Bagayatdaar Sangh
MRL- Maximum Residue Limit
MS- Murashige and Skoog
NAA- Naphthalene Acetic Acid
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

NCBI- National Centre for
Biotechnology Information

NEH- North Eastern Hills
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NRL- National Referral
Laboratory

PCR- Polymerase Chain Reaction
PDC- Per cent Disease Control
PDI- Per cent Disease Index

PHI- Pre-Harvest Interval

PME- Priority Setting, Monitoring
and Evaluation

PPM- Part Per Million

PPV&FR- 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

SC- Soluble Concentrate
SCSP-Scheduled Caste Sub Plan

SERB- Science and Engineering
Board

SMD- Subject Matter Division
SNP-Single-Nucleotide
Polymorphism

SPE- solid phase extraction
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

Ce=y=e9
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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

éﬂ'&ﬂé’c’ Website : https://nrcgrapes.icar.gov.in/




	Page 1
	Page 2
	Page 3
	Page 4

