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Preface

3T T HEAYUl BHA & A 99 2019-20 % SR
3125 &R Hifgsh 27 IR ITE < @1 1,40,000
THI &3 H I 311 @ 2| HENY 3TN HA1eh ¢ h
@ 3R 3cTesh TsT &1 a9 2020 % GRH 3R
TEY HATTSih Tl 3 3eaTed § IS s T ol
TE| W HRAT HEMRI % HRU R @i g @@
TuIferd g7 o1l |, 2020 ¥ ARSI AN &H %
T, WM o 3222 ol T faaTs TR 31t off SFamTi
T o7 3 37+t Fep AleT &I T AT| 3H YR, 3Tehed
HEWY H, T 9 & < 37 3R o 01 H &, 374
T I 4.0 T 4.5 TG A A1feh & § 9| fafaent
3TN 3cATCehT o AT W, hg A HENY T ThR d
faeT & mem ¥ qlequr JERTeensi o M oh
AT [T TN L fea 3T, 39 JehR =l fe o
IE B T 3R % e 565 T BT qregor fora T,
e JOdfi == ol I 1695 27 3T < Fafd i
Ffau g8 3R $B et &6 1 +ff i fope ) sy,
T W, Ug o TR AT 3T STIET o LR
T, IcATCh! bl TATE < T8 ot fob 9 “grEm 37 ams’
(Sranielt) fafer =0 uferei & e § 9 SFR @
fopmfirer # sgo <1 SIaTE 3T 3FR Al & ufedi &
9 SR @M H1 UIERhIc SgIedud U, 33T
JTETEE 3T AETEA T TAT8 o W1 & JHTRd fohu
T | AT oot 7 fepwrirer MM % fofw et 3 @@
T 3T T ST fehdlT TRIT 17| I8H § 25-30 BIR A
3T I SI3TIE UGl SToTeRt fepmTfieT H siger |
Tope) 3R AR T (et STeRigd 3R 6
fere) <h SreiTel shi T3 Wbl H S 3T efaid
Torert 77T | ST ToRe ohT SUeRT TR I 3R HETWIg o
3caTed ¥ U fopem forfiem wfurfa gro o feen
| HISR feputfirst fopest 61 Ueh 31 wEarE ot TS
T I ST i o 7w el e 7|

Grape is an important fruit crop grown on an area of
1,40,000 ha with annual production of 3125 thousand
MT during 2019-20. Maharashtra and Karnataka are
major grape growing states in the country. During the
year 2020, grape season was satisfactory and no
production constraints were observed. However, due
to corona pandemic, the grape export was affected
badly. From March, 2020 onwards after the
imposition of the lockdown, one third of the grapes
for table purpose were still there in the vineyard and
yet to be harvested. Thus, in Maharashtra alone,
about 9 lakhs tonnes of grapes were in vineyards with
about 4.0 to 4.5 lakhs tonnes in Nashik region. Upon
request of the exporters and the growers, the Centre
facilitated through the services of the Maharashtra
state government and got the work of the testing
laboratories declared as essential service, thus export
was again started. A total of 565 samples of grapes
were tested, thereby, facilitating the export of
approximately 1695 tons of grapes to EU and a few
containers were exported to Russia also. Atdomestic
level, based on earlier preliminary studies and
experiences, growers were advised to convert fresh
grapes into raisins by using 'Drying on Vine' (DOV)
method or raisin preparation in between the rows
itself. Protocols for DOV and grape drying between
two lines of vines were circulated through Whatsapp
groups, NRCG website and advice on mobile. In
Nashik district, about a total of 3 lakhs tons grapes
were utilized for raisin making. Out of that 25-30
thousand tons of grapes are being converted into
raisins by adopting DOV method.

The proposals of varieties developed by this Centre
namely “Manjari Medika” (juice variety) and
“Manjari Shyama” (black seedless table grape
variety) were submitted and presented in joint
AGRESCO. Both varieties were found suitable and
released by State Variety Release Committee for
cultivation in Maharashtra. Another proposal of
variety ‘“Manjari Kishmish” (raisin purpose) was
also submitted for release at state level.
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TN o GRH $S 3 ITHYH Tiarafem S8 fr form
Td A HAThoH, AHEe G HAlfe
HISYUT, AT, 3Thed IR SAa—Fiaar, fereq /
SGEAT ST TEEHIT 7] SATeher 31T I[E i TE| T
% fofu ush Ugleg smemia U0 Seel & haldol,
forpfira ferarm T 37 98 TP W LR W IUTEY 2|
Uglee MG HieTse 9 < Uq-ufen ugadar’
3T feRal TRIT 3TR A8 TS Wl W TR 3TIEATS vt
o forg dam 2|

I F ol a3 o ftd o fore sramy frrft
o ad 2020-21 # oft S R | S fob wemTa R,
3 fata <6 gfaen < fote argsy 5 3R 9 w1 ffia
TY Y TR 13T T T&T 2| ohg, o dcaTae | hiid
TR B JANTRIAT (TASTNTSA) bl HEcd frta
AT H ferhetdn | st § qieTérd 31| TI3RE i
HIeAT e 3R ISR favewur & fau
THTHTHUITE bl TFH T JANTIITEAT <hl A= ot
fireft 21

TS 3R gt % wrEiwH % dgd, feiim ° 2|
ITATCehT o 3T oh ST O SR o6 H Teh HHH Shel
THeT & BISGISH ATSTHISE IS, I9Th 37
Wy ga & o g % wRiHH H VEF UeIH
TS [T TIT | THETTHTT HRIsHH 6 T&d, 91
TEl % FA 140 ATIRIET H IHb R ST 3
JINTA <l 3TYL 1 15 oft | hg = 31T S fehal 3R
fepuamT e SRt w1 SR foRe qen 3= waE
ufreht § st 0T H 3y u= oft Sehifia fohu

U 3¢ fovamd g foh 3FR 3 6 FHesti &l g
T % T 30 9 3 A I TS T g §9 T 3
hg o dehIeh! 3T TRMHIeh HE=ETET o grT Tafdia
gufda St 6 dW, & wro oft) f. ). 7'mE,
IUHETHCRh, SN fasH, Wiehatdy, . . .
e foFH, WeeHY @ AmfedH ot fR®
YicHTEA sl 9918 ¥ B9 A T L Hoh| IATCH! i
THES 1 g I T IR IcTEehT 3TN 3eh TSI,
G T 3T 377 Ui T ol THT T8 O g0
o feTu & er2rerre 2T 8

A /Place: E[‘ﬁ/Pune
famieR /Date: 3198/May, 2021

ii

During the year some new research activities like
varietal and rootstock evaluation, synthesis, character
-ization and evaluation of biocompatible nanoclay
polymer composites, processability evaluation of
varieties/genotypes, etc. were initiated. Delta T,
calculator an Android App for sprays was developed
and is available on Google Play Store. The android
based Mobile App “Grape - Area Suitability” was
updated and is ready for uploading on 'Google Play
Store'.

Residue Monitoring Plan for export of table grapes
to EU is being implemented also in 2020-21. As is
customary, regular updating of Annexure 5 and 9 is
being done to facilitate grape export. The importance
of National Referral Laboratory (NRL) working
under the aegis of the Centre was reflected in
reduction of failure in export samples. NRL also has
received the recognition of National Reference
Laboratory of FSSAI for the pesticide residue and
aflatoxin analysis.

Under the program of NEH and TSP, field
demonstration of Centre's schedule on hydrogen
cyanamide application for uniform bud sprouting,
fertilizer and plant protection in Bangalore Blue was
successfully carried out on ten growers' vineyards in
Mizoram. Under SCSP programme, a total of 140
beneficiaries from four villages were supplied input
like fertilizers and seeds, etc. Centre has done good
work and disseminated the technologies to the
farmers and also published good amount of research
papers in high impact journal.

I strongly believe that progress made during this year
to solve the problems of grape industry was mainly
due to the team work of dedicated scientists of this
Centre ably supported by technical and
administrative staff. The guidance and constant
encouragement from Dr. T. Mohapatra, Secretary
DARE and DG, ICAR, Dr. A. K. Singh, DDG,
Horticultural Sciences, ICAR, Dr. B. K. Pandey and
Dr. Vikramaditya Pandey ADG's, Horticultural
Sciences, ICAR could make us to achieve this. [ am
thankful to grape growers and their organizations,
government departments and other agencies for their
timely supportin solving the growers' problems.

fe9res / Director
.. "!ﬂ'lf@_or{/ R.G. Somkuwar
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Executive Summary

WIPHATI-THA SR STFHIW b3, T Hl T
SHERT 1997 H 3T IcUTEH Ta TEEhU § Haf-ad e
o FHTYTH o foTu firem 3@ sraa™ & o faw 6
TS off|

Trefferai, 9w @y yEyd 3R qer SWid
Tenfireht ©a gouae & s &51 o dad SEUH
ToparT ST T@T 7| TRATTA STTEYH HRIhHT % ST,
s ST Tored I TRATSHTY ot ST 0 & | ohg 3T
ey & TEfa et daTe 3R Gfdererss sy o
T 21 T 2020 o SH hl TS MY ITATSRT b

SR TR0, FETuT ST U=

AAM T, ohg H EUA TP Alsha SHEISH HgE -
ST 481 TS 3ucTed &1 570 & 275 WS w1
TRt TeRaT TRIT TR T TR |t etequn | =mah
Ty uTg T8 | ¢t | Tra gyt Henford i T

ST AR GER

THeeg o IishA qaL =0T H & Freh 3Taid BHER
Tehil T & 3Teho Td ST 3R TRel fiegy
SfcRIEehdT FIEITA o TUUHTeT W TgEa™ foham s
TET 2| O 3R 329 % oIt Fot 10 ThH1 Hhll bl
g 6l TS 3R 3 e firegg  wfa wfee ot
feman| foprfirer o forw g4 7w 9 Tt wehtl & B8 T
Joh TR (Soieh HIgehT) 8 St 9|

e €9 ¥ <ot Tt 3 a9t 6 &% e b,
29 Hh T Y& I AT TRIT| Fot 89 TH1 Heht
T& H TIUA T 2| 38 e o Gol WSSl §
Hdfe T < bl 9gM & foru, s & feufq fafye

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

Research is being carried out under broad areas of
genetic resource management and biotechnology,
production technologies, plant health management
and postharvest technology and value addition.
Besides institutional research programs, several
externally funded projects are also in progress. The
Centre also undertakes consultancy services and
contractual researches related to its mandate. The
research achievements made during the year 2020
are summarized below:

Conservation, characterization and utilization
of grape

Currently, there are 481 accessions available in
National Active Germplasm Site — Grapes located at
the Centre. Out of these, 275 accessions were
evaluated and found to have wide variation in bunch
and berry traits. Seven accessions were collected
from Dhule in Maharashtra.

Geneticimprovement of grape

The mildew breeding programme is in Phase-II
where field evaluation of promising hybrids and
pyramiding of QTLs for downy and powdery mildew
resistance is in progress. Total 10 F1 hybrids were
identified for table purpose and these also showed
resistance to downy mildew. Among 9 coloured
hybrids selected for raisin purpose, six hybrids were
superior over check variety (Black Monukka).

In breeding for naturally loose bunches and bold
berries, 29 hybrids were planted in the field. Presently
89 F1 hybrids are established in the field. To enhance
the progeny development rate in open pollinated

il
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A0 foesed & &g 7.4 HISHMI TEE, 3.99
HIEHMT ST 3R 2.0 fisedr Sfw3 & g woed
Hifean o HUI0 HoEEEy 52% YO TS §U 3K
el ST ST forehTd g3

TffA 3 o ot H, fafi= gesHi | et 552 |
1T MU | sfisifad S fohei § 37 fagh fea Txium =
g fopw Tu| fpmEa Heetm i hereht Heetw |
fea o1 ywreht foshr a9 <@ T S YUl 9T § g
oo arawen W fea w1 T forn e 3R fafi=
HIEHT O U foka 7|

HAGd IS HRHA H, I8 <@ T foh ST qe
HTee shish Yhfd H IV & Wik H1QT 1 a8
TR A & | TAG=1 hl Heht ITTETG! G HH 3T
faf¥r=Tar & < Tt 204 shiE ST T )|

T8 T GeH AT hl T A W SgHEE
o feram T 110 SHAge wfafsn (wenfieem B
& fou) 3 Hfern =i U x ATHE Heetm i
Tafe (R AT & forw) w13 & 7g
RIET HThs T3t (hU | SRR 3TTehel < suerdt
Tergymun 7 fafir= weqont o foTu Ted 3T=s1 TesiH &
el SEATEdT hI 9gEH Wil TR % 136 [
YT 3T 106 Fhll & SHIerguT a78 =i
forvomu @ 5t T # wEeAdt < ugee i TS | Het
JTTETET H, T TEHUA <l T 184898 T 571443 %
s off 37 3Ead 366533 THUAY 9T¢ 7T | 594 g
gfafsai #, vHuAdt St @@ 321170 | 593744 a6
oftf 3T 3N 443312 THUAR & | 3H 3Thg I STANT
=1 Tg= o fete fepam stmam)

ZIUE HRIHH o T&d 98 2020 % GRH Teh IR
I foREH SATeRT (S[E3TTA | =TT HiATehT A fezm
oT) AANTHTRT & H1 TSHihd 1 5 (TSR
&I 164/2020)| o IR ferei 3m-15,
Hiort fepariirer 3R Ao T w1 3ATT-T13e SHua
T&T0T BT hTE WA W 2|

IR W TUTAT, IeaTgehal 3R fRRe g & fore
SeuTeA SieaTeRai ot ferehma iR onerm

AT ST THEU T, 11037’ W heftoa Laed

v

seeds of Red Globe, position specific mechanical
dissection of the seeds combined with MS media
supplemented with 7.4uM IBA, 3.99uM BA and
2.0uM GA,, led to 52% embryos regeneration
followed by early plant development.

In breeding for coloured grapes, a total of 552 crosses
were made in different combinations. Attempts were
made for in vitro ovule culture for seedless parents.
Effective ovule development in Crimson Seedless
and Fantasy Seedless was observed when ovules
were sampled prior to embryo abortion at veraison
stage and inoculated on different media.

In rootstock breeding programme, it was observed
that Dogridge and Salt Creek are bisexual in nature
but behaved like female. A total of 204 crosses were
made to generate segregating population for creating
variability.

Research on QTL mapping of bunch architecture
related traits was intensified. Phenotyping data for 13
traits was recorded on 110 germplasm accessions
(for association mapping) and hybrids of Carolina
Blackrose x Thompson Seedless (for QTL mapping).
The BLUP analysis of phenotyping data identified
the best performing genotypes for different traits.
Genotyping by sequencing of 136 grape genotypes
and 106 hybrids identified a large number of SNPs.
In hybrid population, the number of detected SNPs
varied from 184898 to 571443 with an average of
366533 SNPs. Among the germplasm accessions, the
number of detected SNPs varied 321170 to 593744
with an average of 443312 SNPs. This data will be
used for the identification of QTLs using association
mapping and linkage mapping approaches.

One candidate grape variety DANAKA (initially
named new Sonaka) was registered with PPVFRA
during the year 2020 (Registration No.: 164/2020)
under DUS programme. On-site DUS testing of
three candidate varieties viz. ARRA-15, Manjari
Kishmish and Manjari Naveen is in progress.

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

In the rootstock evaluation trial, varieties 1i.e.
Thompson Seedless, Nanasaheb Purple Seedless,



I gorgdr H gat ¥ 3 wererR hA 9
ATl § 3T AIIGS] Y ¢ a3, IS ATE 3R I
S el T, % forw fafdre werfed 7 e i)
IS SAFAITTRA Aot TTCHHL HUTTSTE hl TR
foram T A1) THANEAR Yo A F IR uiferm |
HiN[g HHTcH THE! < sa IREARehal i fe@m,
Jefeh THSUA H FA Wieeie ol Ui et & fiat
forgtr g <@ | 01 TR fervaswur 3 gfy i foR
IS IcTe AN TS | A | T T8 bl bl & w9 1
AT foham TR 9 IR (SIS 5.3% ) 3T Tt
AR Terad) ITH-3EIET & 91 I=aw oft, Safh
5 ®, THE + Tl 1 ftheTd o &9 H SEIHTA S W
Toer -3 s T rfershan (6.25% ) fepad) oft |

ITHEe el | e B8 WEd & SRH 500
didien 37 1000 difiun i et & HiEfet o SR
T 3¢ TS, ITHIY Gl =T TR A =319 JAfhan
T BT

Uglss UG HisTsel U9 Uq-TIE Iugarar’ ol
Jruee fohan T o1 3R A7 TP ™ W' W A
& o foTq G 2| e WEw 6 a1 I At
T TEIET W3- TR, TR o T&arT 8
FIR feRm T )

IR # uhieha geen drenfifena w e el
NIBE]

g T Toenféd Sia-TTe U weeH Aigge orTar =i
HIE| § 3T < |t ST ol et A o foTe rifra
fopan mem) @t SR ST H T A meArsT 3R
SIS o U U HH Hl IE| TR Higgd
2020-21 e HIEH % SR TRIEAVATE & 12 J&=i
H U1 2019-20 § AR | 9= WEE H AR foRa
T | St -, S, gIgeRien, ST, S,
SrbTfor, BerTEhorm, fegden 3t faafem st
AT o1 T a1 3R afal T ST fehar |
TREIUATE § STIETNG @Sl 6 qot § U=
J@ei § THY T FeAT nefeh §9 ¥ HH off | A1 o,
oyl 9= q@el ¥ dI8 T AR A TR {41 6

;@ﬁm a1fies wfcrag 2020 @

Crimson Seedless, Manjari Naveen, Manjari Medika
and Manjari Kishmish raised on 110R had higher
fruitful canes as compared to other rootstocks. The
other parameters like shoot length, shoot diameter
and number of canes per vine did not follow any
specific trend among the rootstocks.

The synthesised biocompatible nanoclay polymer
composites were characterised. The FTIR pattern
showed interactions among functional groups present
in clays and polymers whereas SEM showed clay
platelet were completely dispersed within the
polymer galleries. Particle size analysis confirmed
that the synthesized products were in nano range. Per
cent Iron loading (5.3%) and cumulative iron
recovery was highest with Fe-EDTA when pomace
was used as filler whereas in Zinc, recovery was
maximum (6.25%) with Zn-EDTA when pomace +
clay were used as fillers.

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

The android based Mobile App “Grape - Area
Suitability”” was updated and is ready for uploading
on'Google Play Store'. A draft of soil suitability map
of Madhya Pradesh was developed in association
with I[CAR-NBSS&LUP, Nagpur.

Development and refinement of integrated
protection technologies in grape

A bio-intensive disease management module was
developed and implemented at the Centre to cover all
vineyards for 4" consecutive season. Disease
incidences and fungicide use were significantly
reduced in all vineyards. The module is being
implemented at 12 out-station fields at Narayangaon
during grape fruiting season 2020-21 and five out
station locations in Nasik during 2019-20. Bio-
agents, viz., Trichoderma, Bacillus, Pseudomonas,
Lecanicillium, Metarhizium, Hirsutella and
Beauveria have been included as preventive in soil
and foliar applications. Overall disease incidence was
significantly low in treated plots as compared to
untreated plots in Narayangaon. At Nasik, grapes
from all the five plots were residue compliant at
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e forerm| fopem fvfshan @ 6t gom 8 Sa
& @S H hie 37T o1 FeTd A off |

I HIFARET & WA ZEHISHT  TERAIEET,
THAHTSHY faeraelicrd, dfterd gafeford 3R dfged
forafAwifg S8 Sefeh HHehl o1 TradT qdieTor fema
TRIT| ST ekl 7 ZIsehisHl TEReised 3R
e gefeford h afg I e AR TRl 3FR
AT S dfecl T g hereh 3T 11 SRR TSBIEH
I TUFHIRT Tl TR 3R SR SeERIeh 3T
JATUTTereh TerTeh TSR ST T&T 2| $ehT Siaf-=isieh ShHehl o
w9 T 37eher off fopam S|

TTEeh < Teh IR 91T H 1 DG &, HETaT oh Hehuul
W fpu U eI ° urEn W B 60% shiua
ITRAATSAT 1 ST T ThHUT 7| IR a1 § fshE
% fotu Iuger aftfeafaei 1 3o o T I
%! GG i 7q HIETSel TCThIH Seel 21 shefshetel
Terenfara feram mam)

IR TEERUT 3R HeaaedH gg geTe Ud aei uvna
Hrdrentifere o e

fepaTfirsT s % foTq Suger ereft fohe i Tg=m
% foru 3118 Ui forent ot streher feman ) witar
Hreetd | 3Afrehdd (23.75% ) Teperiomst femal st <hi
TS, Seifeh THTETRS it Teetd § =7dd 16.46%
Trerat gt | 3171 fepat <hl gotT | scteh =T, &b
ORI 3T hicie TTST scteh H ISR aiiel T

Tt Afssht T1HE & 99K 3R i @efl # wiefifeae
THTE TG oT| Tefifthiet = fafi amf & Heifera
Tosg Afent A sl ¥ F qgEE A T of,
fSep dIvo el ol % Ty 9 "ishadn g i
HHTEMT | ST =l o TS ! Teh SR ferd WHall o
1Y TSR e X Fehlal 3N IR Al Heh
TR fR T 9 Wgg sed § @ W 3R
FHINTETSSE oS¢ HIAT 1S TS |

HIEITA-3NNG CERfH Il 3mfres
o fafa gamn avafya form mm twdiemEam
TaH § HIEAE I -TTEI3T & H1Y CERH
T hH I S

vi

harvest. Pests and disease incidences were low in bio-
intensive plot as compared to farmer practice plot.

A compatibility trial of biocontrol agents like
Trichoderma asperelloides, Ampelomyces quisqualis,
Bacillus subtilis and Bacillus licheniformis with
nineteen fungicides was conducted. The growth of
Trichoderma asperelloides and Bacillus subtilis was
considerably inhibited by Triazole fungicides. Ten
fungal and 11 bacterial isolates from grapevine leaves
have been isolated and being purified for biochemical
and molecular characterisation as endophytes from
grapevines. They will also be evaluated as biocontrol
agent.

The study carried out on infestation of stem borer D.
cadambae in a vineyard at Nashik showed 60% of
the infested grapevine had root infestation. Mobile
application Delta T calculator was developed to help
growers to evaluate conditions suitable for spraying
in grape vineyards.

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

Eight coloured varieties were evaluated to identify
suitable black variety for raisin making. The
maximum raisin recovery of 23.75 % was recorded
in Sarita Seedless while Nanasaheb Purple Seedless
recorded minimum recovery of 16.46 %. Drying
was faster in Black Champa, Black Champion and
Convent Large Black compared to other varieties.

Grape seed cake from pomace of Manjari Medika
had rich polyphenol profile. Twenty six compounds
belonging to diverse classes of polyphenols were
tentatively identified that are likely to have
bioactivities with nutritional benefits. Grape cookies
and grape muffin cake were prepared by spiking with
an optimised amount of grape skin powder. The
fortified products offered an enhanced value of
dietary fibre and carbohydrate.

Chitosan-based anthocyanin nanoparticles were
synthesized by the ionic gelation method. The FTIR
spectrum confirms Anthocyanin bonding with
chitosan nano-structures.



I 3R Ik TEehd ScATST A WTel TRat
$J-THSRTA % G99 H R § garhHae +
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Food safety in grapes and its processed products

The pre-harvest intervals (PHI) of Hexaconazole +
Carbendazim, Pyraclostrobin, Clothianidin,
Kresoxim methyl + Mancozeb, Spirotetramat and
Spirotetramat + Imidacloprid were 60, 45, 60, 66, 30
and 30 days respectively with respect to
corresponding EU-MRLs in grape. Studies have
revealed the importance to quantify the pesticide
residues based on variety-specific matrix-matched
calibration graphs in pomegranate.

A non-target screening method was developed for
multiclass, multiresidue analysis of pesticides in
tobacco for identification of false positives and false
negatives and for differentiation of isomeric and
isobaric pesticides. An improved LC-MS/MS
method is developed for the determination of the
residues of captan (+ its metabolite, tetrahydro-
phthalimide), captafol, folpet (+ phthalimide) and
iprodione in fruits, vegetables and cereals. The
method resolved the problem in degradation of these
compounds and non-specific mass spectra that these
compounds usually produce on GC-MS analysis
involving electron ionisation. A rapid method for the
residue analysis of Indaziflam including its
metabolites, in a wide range of food matrices using
LC-MS/MS was developed. A multiresidue method
for simultaneous analysis of multi-class pesticides in
moringa pods by GC-MS/MS and LC-MS/MS was
developed and validated. A multiresidue method
using LC-MS/MS and GC-MS/MS for the
simultaneous analysis of multi-class pesticides and a
number of frequently used veterinary drugs was
optimised.

Residue Monitoring Plan for export of table grapes
to EU is being implemented also in 2020-21. A list of
67 pesticides (Annexure 5), with label claim with
CIB & RC was recommended. List of 267
agrochemicals (+ their metabolites and isomers of
toxicological significance) to be monitored for
different export markets viz. Europe, China, Russia,
GCC and Indonesia were prepared for table grapes.
The institute through its National Referral
Laboratory conducted proficiency testing for grapes
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and peanut for its nominated laboratories and
monitored their performance. Out of 12999 grape
samples analysed in 2019-20, 5.13 % of the samples
failed to comply with the EU guidelines and could
not be exported. NRL of ICAR-NRCG has received
the recognition of National Reference Laboratory of
FSSAI for the pesticide residue and aflatoxin
analysis.

Others

This was the fourth year of the project for cultivation
of commercial seedless varieties of grapes in Bankura
District, West Bengal. The varieties Thompson
Seedless, Fantasy Seedless, Manjari Medika, Manjari
Naveen and Manjari Shyama were successfully
established in the field. Thompson Seedless, Manjari
Naveen and Fantasy Seedless were susceptible to
dieback, which led to death of majority of the canes.
However, Manjari Medika was relatively tolerant
against dieback disease. On an average yield of 19
kg/vine was harvested in Manjari Medika.

In the CHAMAN Phase-II trial, the estimated yield
based upon survey and the Maharashtra Govt. yield
data was compared and except for Solapur where it
differed by 36.86% over state estimate, in other
districts, it varied from -4.66%t0 0.73%.

An Agri-business Incubation Centre was established
atthe institute. The Centre updated many students to
introduce technologies and services available at
ICAR-NRC for Grapes and attract them to join ABI
centre.

NEH, TSP and SCSP

Under NEH and TSP programme, field demon-
stration of Centre's schedule on hydrogen cyanamide
application for uniform sprouting, fertilizer and
plant protection in Bangalore Blue was carried out
on ten growers' vineyards at Champhai. Uniform
and early bud sprout as well as bunch emergence was
observed in hydrogen cyanamide applied vineyards.
Even sized and bold berries with increased yield
were also observed. Following, Centre's package on
an average, farmers of demonstration plot earned Rs
87051/- per care over other farmers. One training
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programme on ''Nutrient, pests and canopy
management in grape' was organized for grape
growers on 5th February, 2020 at Champhai under
NEH Scheme in collaboration with Department of
Horticulture, Govt. of Mizoram. About 100 grape
growers participated in the program.

Under SCSP programme, a total of 140 beneficiaries
from four villages viz. Nandapur, Kadwanchi and
Tandulwadi in district Jalna and Ranjankhol in
Ahmednagar were covered. Seeds of vegetables,
wheat and onion as well as pesticides, fertilizers and
sprayers were distributed to the beneficiaries.

Centre's initiatives during COVID19 lockdown

To facilitate the grape export, the Centre facilitated
inclusion of pesticide residue testing under essential
services and convinced few laboratories, to provide
residue testing support to farmers and exporters.
Approximately 1695 tonnes of grapes were exported
to EU. A few containers of grapes were also sent to
Russia.

After lockdown, about 9 lakhs tonnes of grapes were
in vineyards of Maharashtra state, with about 4.0 to
4.5 lakhs tonnes in Nashik alone and no labour
support. Growers were advised to convert fresh
grapes into raisins by using 'Drying on Vine' (DOV)
method. Protocols for DOV and grape drying
between two lines of vines were circulated through
Whatsapp groups, NRCG website and advice on
mobile. In Nashik district, about a total of 3 lakhs
tons grapes were utilized for raisin making. Out of
that, 25-30 thousand tons of grapes were converted
into raisins by adopting DOV method.

The institute developed advisory for managing
vineyard during foundation pruning season and
circulated through MRDBS (Maharashtra State
Grape Growers Association) and also through
WhatsApp. Along with this, YouTube videos were
prepared and uploaded on institute website and also
circulated amongst growers.

Production of quality planting material

During January — December 2020, a total of 31692
rooted cuttings of rootstocks and scion varieties
were distributed to grape growers, government
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agencies and research institutes. This planting
material was distributed in Maharashtra, Karnataka,
Uttar Pradesh, Haryana, Rajasthan, Mizoram,
Himachal Pradesh, West Bengal, Madhya Pradesh,
Jammu and Kashmir, etc.

Transfer of technology

A Grape day was organised on 12" February, 2020 to
showcase the released varieties namely, Manjari
Medika and Manjari Shyama to the grape growers.
Atotal of 225 farmers participated in the programme.
The Centre in collaboration with Maharashtra Rajya
Draksha Bagaitdar Sangh (MRDBS) also organized
Grape Day at Vadapuri near Indapur on 6" March
2020. About 250 farmers participated in the Grape
Day. The Centre also organised Manjari Medika day
in the grower's field where the variety was planted.
Approximately 80 farmers attended the program.

A 'Field Day' in farmer's field was organized on 17"
February 2020 at Ratlam in collaboration with
College of Horticulture, RVSKVYV, Mandsaur,
Madhya Pradesh. A total of 70 farmers attended the
programme.

CENDECT ICAR KVK-Kamatchipuram and Coca-
Cola India Pvt Ltd-New Delhi and PayAgri, Theni
jointly organized National level Seminar for grape
farmers, scientists and students on “Good Agricultural
Practices in Grape farming to increase yield and
income level” under UNNATI-GRAPES on 28"
November 2020 at CENDECT ICAR KVK, Kamatch-
ipuram. More than 250 progressive grape farmers
participated in this seminar. The scientists from the
Centre namely Dr. R.G. Somkuwar (Director), Dr A.
K. Upadhyay, Dr. A. K. Sharma and Dr. D. S. Yadav
delivered lectures on their respective subjects.

Several field visits were taken up by the Director and
scientists of the Centre to address the problems
reported by growers. The Centre participated in
Kisanmela.

Information on various aspects of grape cultivation
including postharvest technology was made
available to several stakeholders of grape industry
through various means of dissemination such as
training programs, field visit, participating in grape
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growers/association's seminars, web advisory (50),
radio talks, one-to-one interactions with them at the
institute and also displaying the information on the
Institute's website under farmer's corner. Manjari
SMS service for the benefit of the growers is being
carried out with 377 users.

About 823 farmers from Maharashtra (214),
Karnataka (133), Gujarat (40), Madhya Pradesh
(436) visited the Centre during January-December
2020 to know about viticulture and technologies
developed at the Centre. A total of 715 students from
different states visited the Centre on educational
tour. Demonstration of technology on water use
efficiency and production of zero pesticide residue
grapes was held in farmer's field at different
locations. A total of 67 soil health cards were
distributed to the farmers.

Human resource development

Nine scientists, one technical and five administrative
staff were nominated to different training programmes
for updating skill in their field of specialization.

Revenue generation

Revenue of Rs. 53.70 lakhs was generated through
training, consultancy, contract research and
services, sale of planting material and farm produce.

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

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

Transcriptome analysis of GA, response at rachis
elongation, cluster thinning and berry elongation has
identified stage specific gene. The identification of
molecular markers in these genes and their
subsequent use in marker assisted breeding is
envisaged. RNA sequence based transcriptome
analysis has identified several salt stress responsive
genes and transcription factors which will be useful
as candidate genes for developing stress tolerant
varieties. In an attempt to identify the genomic
regions and markers for bunch architecture related
traits, genotyping by sequencing (GBS) analysis of
segregating population and selected germplasm
accessions detected a large number of SNPs. It will
be ofimmense use for identification of QTLs.

Long term evaluation of rootstocks for table grapes
has shown that Dogridge is suitable for drought
conditions but is unable to restrict uptake of sodium
in conditions where soil and irrigation water have
high sodium content. 110R was found to be more
suitable for Thompson Seedless under such
conditions due to its higher Na exclusion
capabilities. Identifying rootstocks for commercial
table grapes such as Red Globe, Crimson Seedless,
Nanasaheb Purple Seedless, Fantasy Seedless etc.
and wine grapes viz. Cabernet Sauvignon and
Sauvignon Blanc are ongoing.

The evaluation of 19 wine varieties for yield and
quality of wine under Indo French collaboration has
identified wine varieties suitable for tropical
conditions. Similarly evaluation of different
rootstocks has identified 110R and 1103P as the most
suitable rootstocks for Cabernet Sauvignon. Maps of
period wise climatic suitability for grape cultivation
were developed. Thematic map for soil suitability
for grape cultivation in Maharashtra has been
developed.

The vine growth stage wise nutrient and water
requirements for Thompson Seedless and Cabernet
Sauvignon grapes were worked out. These
technologies can enhance nutrient and water use
efficiency in vineyards. Identification of nutrient
deficiency symptoms in farmer's field and suggesting
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T&TaT H YR 3 foT qepiienl T TEi wiieqor fohe Mo
21 3 WE, SaEeesl W e weul 4 AiHEd
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SHTSHH AR A 1 Heg hi |
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STTUTT 3R IS o TGH | e T A el —aiei i
IS 3R A0 o foshd W T 7% T8 Wfd
Eisd

Tarfyr= Hrem feafeai o q@a T <l Wl sl eHe |
T fafry areafes am= qatgafaa e it o
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fompfara o § weg fireft 81 3oep wftomeasy %
T § HIHATEN STTIANT b T Sgal UT Jaed
B3 8| ToRET1 ol 370 T % ST AT H 36 deheiieh
% Y 3 HEw H AFHRT e W e §
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e euar aret wE P ST IR grseier
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& fou I sgrEn S| 39 Sa-fEEr s |
TSR] § hashTfl Jfeig o JeeA 3R 7T W
ISR N1 o Jeie <l efar o fe@rs 81 3R
T SHieAweh ERN I HH HH & [T, g Tad
HiS=IeT 1 ITAT Shleh "I 3TN’ STFUROT fehfad
1 7E 3T Fepmml < W | wef¥id i <1 g 7 |
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appropriate nutrient applications has overcome many
problems in cultivation. The effect of moisture stress
at different vine growth stages was quantified. The
water use efficiency in the vineyards are enhanced by
use of water saving techniques like subsurface
irrigation, use of mulch + anti-transpirant, partial
root zone drying techniques. Combining Fantasy
Seedless variety with subsurface irrigation (water
saving approach) could be used for profitable grape
cultivation in areas where irrigation water availability
is less. Demonstration trials on techniques to improve
water use efficiency have been carried out in rain
deficit areas of Nasik, Sangli and Pune in
Maharashtra. Similarly, many trials on bioregulators
have helped to generate appropriate schedules for
Thompson Seedless, Tas-A-Ganesh and Sharad
Seedless for enhanced productivity, quality and shelf
life.

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

Understanding the disease progress under varying
weather conditions has helped to develop logical
models for disease management based on location
specific real time forecasted weather and vine
growth stages. This has resulted in better disease
management with less number of fungicide
applications. Demonstration of this technology to
farmers in their own vineyards has boosted their
confidence in weather information based disease
management and has been one of the success stories
of this Centre. The Ongoing research has shown the
possibility of disease management using micro-
organisms. 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 bio-
control 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 demon-
strated in farmers' field.
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fevghra o foTu Iues witfeurfaRtt w1 Stiehe &t &
7T weh Uglse HiaTsd UfethyH, Seel & hagerel

forenféra fepan o 21
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A multi-target insecticide strategy for management
of insect pest complex was developed which can
help farmers for right selection of insecticide for the
vineyard. First record of two stem borer species,
Stromatium barbatum and Dervishiya cadambae
was published.

Various potential biological agents such as Anagyrus
dactylopii and Scymnus coccivora against pink
mealybug, Stethorus rani against red spider mite and
Heterorhabditis indica against stem borer were
identified. A biocontrol agent Metarhizium
brunneum isolated and found as a potential
biocontrol agent for the management of D.
cadambae. An Android mobile application, 'Delta T
Calculator', was developed to evaluate conditions
suitable for spraying in agricultural and horticultural
crops.

One of the success stories of this Centre has been the
successful implementation of the residue monitoring
plan (RMP). This was the 17" 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.

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

Raisin quality assessment, ascorbic acid application
during grape drying, GA, applications towards
better raisin recovery and quality, etc. are major
accomplishments. Considering demand from
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different sectors, the study on identification of black
grape varieties for raisin making has been initiated.

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

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

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

Collaboration with scientists from other research
institutes and Universities has helped in generating
additional supporting research data. The Centre is also
involved in research coordination of AICRP Centres
working on Grapes under AICRP (Fruits). Presently
research is conducted under broad areas of genetic
resources and improvement, production technology,
plant health management and pre and postharvest
technology. Besides seven institutional research
programmes, seven externally funded projects are in
progress. The Centre also undertakes consultancy and
mandate related contractual research project and
provides training also.
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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.

ks

Conservation, characterization and utilization of
grape.

Genetic improvement of grape.

Development and refinement of production

technologies for enhancing quality, productivity
and sustainability in grape.

Development and refinement of integrated
protection technologies in grape.

. Development of pre-and post-harvest techno-

logies for processing of grapes and value
addition.

Food safety in grapes and its processed products

Improving knowledge and skill of stakeholders
for increasing area, production and quality of
grapes and sustaining its productivity.
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forit fereRut Financial Statement
A. Jan — Mar 2020 (F.Y. 2019-20) (%. ¥T@ T Rs. in lakhs)
. 9. i AR 'sf R.E. <=9 Expenditure afom EH | ST A™
SIL. Heads 2019-20 (Jan— Mar 2020) | Final Grant | Revenue
NI, LA Institute | TEAM Institute  |FEAH Institute SR
1. | ®&IYAT 991 Estt. Charges 583.00 101.81 583.00
3. |3MATOTA. 0.00 0.00 0.00
4. | I 9T TLA. 15.86 6.43 15.86
5. | 39U Equipment 7.35 4.72 7.35
6. | I AIT 2.02 1.36 2.02
6. | 9&IhIcTd Library books 0.03 0.00 0.03
5. | 31 99R Other charges 451.14 85.86 451.14
6. | ™m0 SR Works 59.53 16.64 59.53
7. | %AT=R Furniture 2.88 2.63 2.88
8. | USH Pension 104.20 14.75 104.20
% Total 1226.01 234.20 1226.01 33.43
B. Apr— Dec 2020 (F.Y. 2020-21)
. 9. i AR é R.E. g Expenditure sifem IqH | TSI ™
SIL. Heads 2020-21 (Jan— Mar 2020) | Final Grant | Revenue
NI, TLAM Institute | TEAM Institute |FEAM Institute ORI
1. | ¥ 99T Estt. Charges 614.54 483.92 614.54
3. |MATOTA. 0.00 0.00 0.00
4. | I YT TA. 2.00 1.47 2.00
5. | 39k Equipment 36.65 0.00 36.65
6. | AIT 27.00 0.00 27.00
6. | I&IhITT Library books 3.00 0.00 3.00
5. | 31 99X Other charges 518.00 344.54 518.00
6. | T Rl Works 18.35 10.75 18.35
7. | %HteR Furniture 0.00 0.00 0.00
8. | UM Pension 100.00 97.81 100.00
% Total 1319.54 938.49 1319.54 20.27

Note: Above mentioned RE and expenditure pertains Institute + NEH + TSP+ SCSP Budgets.

* Revenue generated through sale of planting material and farm produce, professional service functions,
testing fees, license fee, sale of publications, applications fees from candidates / diploma fees, interest on
loans and advances, cost of tender forms, waste paper/ condemned material sale and other mis. receipts.
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it feafa Staff position
. 9. Ugq Post Ual h G Number of posts
SI. No. W m =5
Sanctioned | Filled | Vacant
1. | g9 3R WY Research and Management Personnel 1 0 1
2. |95 Scientific 17 18 -1
3. | @hTehl Technical 8 8 0
4. | wmmmEfes Administrative 13 8 5
5. | 981 Supportive 7 7 0
%t Total 46 41 5

skskosk
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Research Achievements

I. ST I TRIUT, TR SR SUD

I. Conservation, Characterization and Utilization of Grape

IR SAATITR T T

IR THAGA TG

a9 % U pel 7 TfTE Tentd i wE | 3 ey
T Ioolg dTfetehT 1 § Td 2

TATfeTeRT 1. Uehi=rd <hl 713 3R faIfs=n <ht it

Table 1. List of grape accessions collected

Management of grape genetic resources
Collection of grape germplasm

A total of 7 accessions were collected during year
2020. Details are presented in the table 1.

THE T
S. no.

oo 961 78 it o6 A

Name of accessions collected

=i

Source

Tt @@

No. of collections

0762)

(Clone 0762)

1. | AT (FAF 0483), AfFH AT (FAH 0982), Th 7
fem 378 (Fefi9 0154), Sifufeat (w9 1174), ArdeH
(A 0982), oRTE (FAH 0524), TEI 4 (FAH

Ugni Blanc (Clone 0483), Chenin Blanc (Clone 0982),
Musc Pts Grains (Clone 0154), Primitivo (Clone 1174),
Marselan (Clone 0982), Syrah (Clone 0524), SO4

1, HERIY

Dhule,
Maharashtra

IR TG T TR

A | FEIH o Tged 9U | ot 481 wfafsan
T &1 390 & Sotd T 318 275 SIS o1 3Tiehetd
=5 VN o SR W foham o (arfereht 231 3R
29) | faftr=r efaet @eron o srfees firrar @8 8|
o7 ferfare efieRtor arfetert 2 o w&qa 21

Evaluation of grape germplasm

At present, a collection of 481 accessions are
established in the field. Among these, 275 accessions
were evaluated for bunch and berry traits (Table 2a
and 2b). A wide range of variation was obtained in
the accessions for the various traits of interest. The
trait specific categorization is presented in table 2b.

11
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Table 2a. Analysis of variance of grape accessions for horticultural traits

[t NS HivT S| Aftreag | 50 wivTasE <5 FEdl
Parameters (am) (fef) (fomdt) (3m) (wfor /@)
Bunch Weight | Berry diameter | Berry length | 50 Berry Bunch compactness
(2) (mm) (mm) weight (g) (Berries/cm)
3M9d / Mean 149 13.9 15.7 96.9 4.63
guft / Range 10.1-481 8.0-21.0 8.5-25.0 26.0-289 1.43-10.4
*THEl / SD+ 87.3 2.57 3.36 48.2 1.72

*uEel / SD: HHeh fo=ie™ / Standard Deviation

TATfeTeRT 291, SRR <hl I TSt | @1, STt ehi SUTEITd, TG, TETT, HivT e TR 70 9-aT o SR W fFEgut

Table 2b. Characterization of grape accessions based on colour, presence of seeds, flavour, pulp colour,
berry diameter and bunch compactness

.

S—geraen TSR T HivT = TS FEdl
Colour Seediness Flavour Pulp colour (fomft) (wfor /@)
Berry Bunch
diameter compactness
(mm) (Berries/cm)
g / it g / AR o / TTEA / <14 (7) 2-5 (5)
White Seeded Flavoured Colourless
(115) (87) (18) (18) >5(2)
14-18 (11) 2-5(10)
>5(1)
FAeR Ted / TEH / <14 (34) 2-5(17)
Non flavoured Colourless ~5(17
(69) (69) a7
14-18 (19) 2-5(21)
>5(8)
> 18 (6) 2-5 (6)
sl / A e / TEH / <14 (1) 2-5(1)
Seedless (3) Flavoured (1) Colourless (1)
ToTeR T / TTEH / <14 (2) 2-5(1)
Non flavoured (2) | Colourless (2) >5(1)

12
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i - TSR R HivT = TS Todl
Colour Seediness Flavour Pulp colour (ferdt) (wfor /@)
Berry Bunch
diameter compactness
(mm) (Berries/cm)
T S I / A e / TTEH / <14 (1) 2-5 (1)
Soft seeded Flavoured (2) Colourless (2) 14-18 (1) 2-5(1)
41
@ ot e / e / <14 (17) 2-5(11)
Non flavoured (21) | Colourless (21) >5(6)
14-18 (3) 2-5(3)
> 18 (1) >5(1)
T =S o / TSR g / TTEH / <14 (24) <2(2)
Coloured | Seeded (139) Flavoured (55) | Colourless (55) 2-5 (20)
(160)
>5(2)
<2(1)
14-18 (29) 2-5 (25)
> 5 (4)
> 18 mm 2-5(1)
) >5(1)
weAer e / TR / <14 (39) 2-5(19)
Non flavoured (84) | Colourless > 5(20)
(77)
14-18 (33) 2-5(24)
>5(9)
> 18 (5) 2-5(5)
T / <14 (6) 2-5(3)
Coloured >5(3)
(7)
14-18 (1) 2-5(1)
storfed / Rerer e / TR / <14 (3) 2-5 (1)
Seedless (3) | Non flavoured (3) | Colourless (3) >5(2)
T St o / Torer e / TTEH / <14 (11) 2-5 (3)
Soft seeded | Non flavoured (3) | Colourless (17) >5(8)
(18)
14-18 (6) 2-5(2)
>5 (4)
T g / <14 (1) >5(1)
Coloured (1)

13
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II. Genetic Improvement of Grape

fhreeyg wftriersran @ fote y=ie= (TRuT-11): Heifem
HeRdl T HeaIiehd SRSt furtfufs

Tiegy SfaRIEeRaT SO ShTishH < GEL =T <hl JE3TTd
e 2020 H HI TG | 38 HRIHT T T&T £ I
Tehil oh & 3TTehet o |1 S13T 3R T8ed) fegg
wferierehar wRIieet w1 <A frfufen 71 st fiesg,
vfliers @R 3R S/ (AT Teetwiferr foem
TR 3R urseh firegy & Fgdive §) & ot 6w
SHTETT Sh1 Seoi@ dTfereh 3 o T&dd 2 |

ATfetent 3. TR —faEer 2020 # i 712 it s

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

The second phase of mildew resistance breeding
programme was initiated in November 2020 with the
objective of field evaluation of promising hybrids
and pyramiding of different QTLs for downy and
powdery mildew resistance. The crosses between
downy mildew resistant hybrids and James (Vitis
rotundifolia genotype having QTLs for downy and
powdery mildew) were carried out and depicted in
table 3.

Table 3. Crossing programme conducted during November-December 2020

el e TAIeH Wi fohe T EBi ht | WO ST ATt s <ht
& Parental combinations e &
S. No. @*x3d No. of bunches No. of bunches having
crossed berry setting

1 |T=109 25 x W@ / H109 25 x James 16 8

2 [TF133 25 xS/ H133_25 x James 22 12

3 |TE82 23 x Sim/ H82 23 x James 10 6

4 |TE96 24 x ATH /HI6 24 x James 9 2

5 |T=09 21 xSw® /HO9 21 x James 10 3

et / Total 67 31

@ﬁéﬁ%méaﬁqﬁaﬁaﬁuﬁm Identification of hybrids for table purpose

WM % I3 o ToTu 0fvT HAt 3TTehet o YR W He
20 TRt <h! U&= Sl T8 | 370 & 10 TRt (TF09 21,
TF08 22, TE39 22, WEll 22, WHE126 23,
TF06 23, THA70 23, TAll 23, TH90 24 3K
TF63 24) TR fiegy uftiges qen SRt 9= 10
TRt (TF103_23, TI13 23, TA54 23, TA85 23,
TE11 22, WE29 21, UH13 24, UE19 24,
TF25 24, TAS8 24, UWA84 24, UWA100 24,
TF123 24) TR fiegy TaEsfia 9| 31 arel aut |
1 T 1 TR HI HATeher oA SITa|

14

Total 20 F1 hybrids were identified for table purpose
based on sensory evaluation of berry. Among these
10 hybrids (HO9 21, HO8 22, H39 22, HI11 22,
H126 23, HO6 23, H70 23, HI11 23, H90 24 and
H63 24) showed resistance to downy mildew,
whereas remaining 10 hybrids (H103 23, H13 23,
H54 23, H85 23, H11 22, H29 21, HI3 24,
H19 24, H25 24, H58 24, H84 24, H100 24,
H123 24) were susceptible for downy mildew.
These hybrids will be taken up for further
multiplication and evaluation in coming years.
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Sensory evaluation of raisins prepared from
hybrids

Based on the berry sensory parameters, 9 coloured
hybrids were selected for raisin preparation. Raisins
made from these were evaluated on 1-5 hedonic
scale using raisins from Black Monukka as check.
Among 9 hybrids, raisins of 6 hybrids (H11 23,
H13 24, H39 22, H19 24, H25 24 and H06 23)
were found superior to the check variety (Table 4).

Table 4. Sensory evaluation of potential raisins purpose hybrids

Eas T | FEe | fem | W | euiRd | | |§E SieEd |
Variety Colour| Texture | Sweetness | Flavour | Mouthfeel | Taste Overall Total
acceptability

Tll 23 /HI1 23 | 7.66 7.08 7.27 7.54 7.54 7.72 7.54 52.35
Tl 22/HIL 22 | 7.08 6.75 7.09 7.45 7.27 7.45 7.09 50.18
Td13 24/ HI3 24 | 7.66 7.33 7.45 7.36 7.54 7.45 7.72 52.51
TF29 21/H29 21 | 7.50 7.33 7.54 7.45 7.09 7.54 7.54 51.99
U939 22 /H39 22 | 7.50 7.25 7.81 7.63 7.72 7.45 7.63 52.99
TF09 221/HO09 21| 7.33 7.33 7.45 7.63 7.27 7.45 7.09 51.55
T19 24/ HI9 24 | 7.58 7.45 7.45 7.27 7.54 7.72 7.54 52.55
T25 24/ H25 24 | 7.66 7.50 7.72 7.54 7.36 7.81 7.81 53.40
Td06_23/H06 23 | 7.75 7.33 7.63 7.18 7.45 7.81 7.81 52.96
?:iljﬂl\jzrukka 7.59 7.21 7.49 7.35 7.43 7.59 7.52 52.18
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Breeding for naturally loose bunches and bold
berries in grapes

Crossing programme

Crossing of five combinations were carried out for
the purpose. Details are given in table 5.

Hybrid progeny development

From the seeds obtained from crossing of previous
years, twenty nine F1 hybrids (28 from Red Globe x
Thompson Seedless and 1 from Red Globe x Flame
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Table 5. Crossing programme conducted using five parental cross combinations

X ek A hid fRU TU UsoshA | W{UT TATUA ST et
& Parental combinations (9 x J) Akt Akt
S. No. No. of No. of bunches with
inflorescence berry setting
crossed
deratea x sterted / Seeded x Seedless
1 e ™ x UTFed o™ 143 118
Red Globe x Thompson Seedless
2 | T x o e 72 53
Red Globe x Flame Seedless
% / Total 215 171
HioRfga x Sfistafad / Seedless x Seeded
3 AT Heot™ x & ™E 122 13
Thompson Seedless x Red Globe
4 | wM HieaE x T ™@E 70 42
Flame Seedless x Red Globe
5 | weR TEE x 8 @ 78 5
Manjari Naveen x Red Globe
% / Total 270 60

TH Hieed) faefid ot 3t gesenr foran
T SqHH H, $A 89 TH1 T (29 AT Feh
Ffed) & 1 wenfia 2|

T 37 fagr Tt o o mehia d mea

1 Tolld o ek YRGSl ¥ Hatd o gt H
FgH o ™ foru mu| S Kt fearfa fafirs wifes
foese =1 AF HE kY Y 7.4 HIEHE
3MEEfT, 3.99 TTEshET ST 3T 2.0 ATgshIHT ST &
I AU HfEAT < ITART § ST Wiasd Yol
9 STH 83 (o 1)1 39 Wieleiel § 9e 1
Tfiyes o (dfifean o &S & ww & 17-25
feit 3 oftaw) yrfires ATehieha fafer <t qorn & wee
STH 83T
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Seedless) were established in the field. At present,
total 89 F1 hybrids (including 29 new hybrids) are
established in the field.

Refinement of in vitro progeny development
protocol in Red Globe

Efforts were made to enhance the progeny
development rate in open pollinated seeds of Red
Globe. By implementing position specific
mechanical dissection of the seeds and using MS
media supplemented with 7.4uM IBA, 3.99uM BA
and 2.0uM GA,, fifty two per cent embryos were
regenerated (Fig. 1). Early plant development (17-
25 days after inoculation of the seeds on media) was
observed in this protocol as compared to earlier
standardized method.
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Fig. 1. in vitro progeny development from open pollinated seeds of Red Globe
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Hifem m 90% & f¥ren fewa # wwrelt forepre @ |

Geneticimprovement of coloured grapes

Using Fantasy Seedless and Crimson Seedless as
male parents, five crosses were developed on the
genetic background of Red Globe, Red Muscat and
Christmas Rose. A total of 552 crossed bunches were
obtained (Table 6.). One reciprocal cross 'Fantasy
Seedless x Red Globe' was used for embryo rescue
study (15 crossed bunches). Besides, total 120 open
pollinated bunches of Red Globe, Red Muscat and
Christmas Rose were also developed to produce
segregating population for creating genetic
variability

Embryo rescue of Crimson Seedless and Fantasy
Seedless

The ovules of Crimson Seedless and Fantasy
Seedless sampled prior to embryo abortion at
different time period (4" to 12" week after flowering)
were used for embryo rescue. Total 2400 ovules of
Fantasy Seedless and Crimson Seedless were
inoculated on three different media compositions
(viz. modified MS and Nitsch media) for embryo
rescue. Effective ovule development was observed
in more than 90% of inoculated ovules on all three

¥
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Table 6. Crossing carried out for coloured grape improvement

e fig g e g 7
Female parent (%) Male parent (&) Bunches crossed
g 7w / Red Globe et Hiead / Fantasy Seedless 227
T @&/ Red Globe fshaE Higet® / Crimson Seedless 216
g T&he / Red Muscat el diead / Fantasy Seedless 45
{8 g%he / Red Muscat fshaE Higet® / Crimson Seedless 18
fopgwa TS / Christmas Rose et diead / Fantasy Seedless 31
et Heet™ / Fantasy Seedless 8 @& / Red Globe 15
et/ Total 552
ﬂﬂﬁ“ﬂﬁﬁﬂgﬁlfﬁiﬁﬁﬁﬂ%@/ Open pollinated bunches developed
T TS (Yo TR g farshférd) /Red Globe (Opv.) 90
g H&he / Red Muscat 20
fshEmE T/ Christmas Rose 10
et/ Total 120

herHl Hige® o T for &1 Tl HLT g1 IR
1Y & 3 ISV 3P b HR W Y|

AT H SR GER hr oz

BE Yoigal oY SR, He Sist, 11039, |ree shish,
14037 3T 11037R H geq01 IR i < FaH Fopy
U 3 GAGAT o IO SAehl § TaT =reral & foh TR
IR W i 3R diecshiss swaferft €, wg g7 &
TLATShINT o T & HRUT HTET ! THE STTER Hd 2|
TTh! IR Yeigd S He SAtet, 110391, 140370 3T
1103R 9o R g gE T St 6t %+ off|
11039 3T 1403 H 317 SA-T&9i i g1 §
5-6 Tei 1 o6t & g fewrs fou| et 3k wiee
3hTeh o et 159 shid fordl 71| 5ot X SR & 45
3N T shish o 15 b WIEHWT Tt i ot
TRl STETE UeT ek A fafawar 3=
T T YA foha |
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media. Successful germination of a Fantasy
Seedless ovule was also evident and many ovules are
on the verge of germination.

Initiatives for genetic improvement of rootstock

The efforts were made to induce flowering in six
rootstocks genotypes viz., Dogridge, St. George,
1103P Salt Creek, 140Ru and 110R. Floral biology
of these rootstocks revealed that morphologically
Dogridge and Salt Creek are bisexual in nature but
behaved like female owing to their anther position in
flower. Other four rootstocks i.e. St. George, 1103P,
140Ru and 110R were perfect male lacking
gynoecium. Amongst these 1103P and 140Ru
showed delayed flowering by 5-6 days compared to
other genotypes. A total of 159 crosses were made on
Dogridge and Salt Creek. Likewise 45 open
pollinated bunches of Dogridge and 15 of Salt Creek
were also tapped to generate segregating population
for creating variability.
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Functional validation and expression assay of
abiotic stress responsive transcription factors
genes in grapevine

The sequence of salt stress responsive transcription
factor VvMyb114 was analysed. This gene is about 2
kb size, having three exons coding for 252 amino
acids. Based on the sequence information, primers
were designed to clone full length cDNA. To clone
cDNA of this gene, grapevines of rootstock 110R
were subjected to salt stress and leaf samples were
collected. RNA was extracted and cDNA was
synthesized. Amplification of synthesized cDNA
with gene specific primers gave band of expected
size. The amplified PCR product was cloned in
binary vector and transformed to tobacco. However,
transformed tobacco plants exhibited abnormalities
onrooting media.

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

This project was initiated in May 2019 with the
objectives of (i) development of high density linkage
map for Thompson Seedless and Carolina Blackrose,
(i1) identification of QTL regions for bunch
architecture related traits in grape, and (iii)
identification and validation of closely linked
markers for important bunch traits like bunch size,
berry size and weight.

For phenotyping for bunch architecture related
traits, the following bunch architecture related traits
were selected: bunch mass (g), bunch length (cm),
bunch volume (mm’), bunch width (cm), number of
berries per bunch, berry weight (g), berry length
(mm), berry width (mm), first ramification length
(mm), second ramification length (mm), pedicel
length (mm), no. of ramification per bunch and
bunch compactness (no. of berries/cm).

These traits were observed on selected germplasm
accessions (for association mapping), segregating
population of CBR x TS (for QTL mapping) and
segregating population of Seyve Villard x TS (to be
used later for marker validation).

Phenotyping of germplasm genotypes

The selected genotypes showed wide variation for
the observed traits (Table 7).
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Table 7.Variation among selected germplasm genotypes for bunch architecture related traits

0T / Trait ™/ Range 0T / Trait &/ Range

=8 3™dA / Bunch volume 32.8-532.4 g Mffthehem @& / 7.6-65.3
1™ ramification length

=8 a5H / Bunch weight 39-567 Tfor @aTE / Berry length 11.9-24.8

=8 @&T8 / Bunch length 13.3-199 TfoT =4 / Berry diameter 11-21.67

=8 =T / Bunch width 32.5-91.3 HivT g i TS / 27-237
No. of berries per bunch

3d @aTE / Peduncle length 5.3-42.1 20 90T g5 / 20 berry weight 13.8-99.5

go9gd @eTs / Pedicle length 3.5-43.33 foeir afthehe wers / 5.9-62.5
2nd ramification length

IYRRET HE&AT Ui =8 / 4.5-29.8 =% H9d1 / Bunch compactness | 1.95-11.27

No. of ramifications per bunch

TS TS TEferd Sequni sl foraor 9t 3iehr | uran
T, ST AT TeTuT shi ferfsredn 21

T ALV % IS h THE uH favauur H
wlafst # 13 Wt T8l femrs (fom 2) 1 31a: =

The distribution pattern of bunch architecture
related traits showed a bell shaped curve, typical of
quantitative traits.

Principal component analysis based on these traits,
showed no structure in the population (Fig. 2). Thus

Wm@ﬁw%%%‘qw%| selected genotypes fulfilled the requirement of
association mapping.
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Fig. 2. Principal component analysis of grape accessions based on bunch architecture
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The phenotyping data was used for BLUP analysis
using genotypes as random effects and best
performing genotypes for different traits were

e T aTel SHSE <61 wee i e (R 3) identified (Fig. 3).
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Fig. 3. BLUP estimates for selected traits in germplasm accessions
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AT <l STTATITERAT <hT STTHH TR TRAT (aTfeteht 8) |

Phenotyping of segregating populations

The data on different bunch architecture related
traits was observed on 74 hybrids of CBR x TS and
113 hybrids of Seyve Villard x TS. These hybrids
showed wide variation for these traits in both the
populations. Distribution pattern showed bell
shaped curves for most of the traits.

BLUP analysis was performed to identify the best
performing hybrids (Fig.4). Heritability of different
traits was estimated in hybrid populations (Table 8).

TToTERT 8. TRt STTETE | ST SIS

Table 8.Estimated trait heritability in hybrid population

ferorean AT ST
Trait Estimated heritability
=% @& / Bunch length 0.51
=& - / Bunch weight 0.56
3d @eT8 / Peduncle length 0.75
qs79d a8 / Pedicle length 0.76
[foT a5/ Berry weight 0.96
HftT A& g / Berry length 0.74
Tfor = / Berry diameter 0.69
= "a4dl / Bunch compactness 0.90
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DNA was isolated from 136 grape genotypes and
106 hybrids of Carolina Blackrose x Thompson
Seedless and their quality was tested. High quality
DNA was sent for SNP genotyping using next
generation sequencing (NGS) based genotyping by
sequencing (GBS) approach.

Among the hybrid population, the number of
detected SNPs varied from 184898 to 571443 with
an average to 366533 SNPs. This data is being
analysed for generating linkage map of Carolina
Black Rose and Thompson Seedless using pseudo-
testcross strategy and QTL mapping of bunch traits.

Among the germplasm accessions, the number of
detected SNPs varied 321170 to 593744 with an
average of 443312 SNPs. This data will be used for
identification of QTLs using association mapping
approach.

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

Presently, mutagen treated Thompson Seedless
(432) and Red Globe (362) vines and their control
vines are under evaluation for various horticultural
traits. During the period of report, 40 vines of
Thompson Seedless were treated with various
concentrations (0.2%, 0.4%, 0.6%, 0.8% and 1.0%)
of colchicine in field for induction of polyploidy.
During the fruiting season 2019-20, heavy yield
losses were incurred due to downy mildew infection.



THTH URATSHTY
it ea o ferem W B firegg wicwiar % forg
T

I U TR fiesy wfigsar % fow oA
TfEeHT sk 2010 o SRH & i T8 BT
STt AR 89 faare 12375, o e fiesy,
SfieRal diehe STRUTET 3 Iuferd 7, o1 ST 91
Uqeh o &9 A fopam T, Sefer ofmed dige™
IR fUrg qeh o &9 | oA | ST 6 ofS g
%! AR TEId T ST Hleh GHI ETG!
TeRtl sl dar feram | fespfaa fobw o TRt
Tt Ty wfafshan & forw 3t e @egon &
T STreRers ferarm TRITI B 1614 TRt faepfia fopy
e, TS5 & 280 w1 T&rs o wRfud foma 51 wehn|

&Ik ST ekt JTTETTe (EEI3TR x Tug e wEet
x 2TeE) 1 gt feey BhIfT (Fiee 31k 37 fagh),
1-9 et e dmm ox Siveh 78 3R 31 FHefiam x
em 3R 23 wEEt x FuE GeRtl Wi 1-3 et W
(Bree 3R 37-fag) & = et fireey wfediedt wrn
T T e H et fregy wfdfshan % forw wd
JTHT T F56 @ T AT ATcAII-eh SRMIshH i
RIS

I3 TS o TIH A o foTu 3R 6 wfifers
3 AvTfereh foTehst WO o1 IuE femam TR hifem
3T 1 ITART LA U, 241 TTSHHCATE AT hl
T <h 11§ 3T SR 3 <6 fofu smar 3= et & g8t %
SMER T 10 TR ol TR 3L o foeTd 1 11|

<@ Haeasia R gfauy ufafsai (ufmea diead,
HUFTT =ABUS, o, T foece-18402, Ta
faeee-18315, A9 faeg-12364, @a focamre-
12375, Aiert e, foma 31 fosier) ¥ 1w 10 9t
$1 uicimifthsd & foru s 6t 71 @ AU AR
(efigum? 3 fidiEivns) 3 ufquet 3t gaesi
yfafsat (arferet 8) & s firmran fewmE| foad fem
T AR B o ATkt (FEHA305, SumEt 792 3R
I 737) TicTHiThe 9TC Y|

T HTEshIAeaTse Wkt (FEET305, dumet 762 3R
FEE1737, FeiEun? 3R fAEHs) i Q e

;@%ﬁm a1fifes wfcragT 2020 @

Completed projects

Breeding for downy mildew resistance in
seedless grape variety

A project on breeding for downy mildew resistance
in grapes was initiated during September 2010. Two
donor parents for downy mildew resistance
(Carolina Blackrose and Seyve Villard 12375,
linked with Rpv3 locus) were used as female
parents, while Thompson Seedless was male parent.
F1 progeny were raised for both the populations
using the protocol standardized for the grape seed
germination. Raised progenies were used for
screening for downy mildew reaction and evaluation
for horticultural traits. A total of 1614 progenies
were developed and out of them 280 were
established in the field.

Field and in vitro screening conducted for both the
field established population (CBR x TS and SV x TS)
on 1-9 UPOV rating scale showed 31 CBR x TS and
23 SV x TS hybrids were resistant with 1-3 UPOV
rating (field and in-vitro). Normal distribution
pattern was observed for downy mildew reaction in
both the population indicating the polygenic
inheritance of the trait.

Physical map and molecular linkage maps of grape
were used to locate the contig containing Rpv3 QTL
region. Using the available contig sequence and
MICROSAT program, 241 microsatellite markers
were designed and 10 were short listed based on their
location with respect to known markers for Rpv3.

Newly synthesized 10 markers were then screened
for polymorphism using 10 susceptible and
resistance genotypes (Thompson Seedless, Carolina
Black Rose, James, Seyve Villard-18402, Seyve
Villard-18315, Seyve Villard-12364, Seyve Villard-
12375, Manjari Naveen, Rizamat, and Seibel). Two
new markers (VVDM2 and VVDMS5) showed
polymorphism among resistant and susceptible
genotypes and among the reported markers, three
were found polymorphic (UDV305, VMC7f2 and
UDV737).

These five markers were used for analysing hybrids
of both the population (CBRXTS: 109 and SVxTS:
133) Marker and trait association analysis was
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carried out in CBRxTS and SVXTS population using
single marker analysis of software SAS 9.2 ver. All
five SSR markers (UDV305 299, UDV737 279,
VMC7f2 206, VMC7f2 212, VVDM2 195,
VVDMS5 279)indicated significant association with
downy mildew resistance/susceptibility in Seyve
Villard x Thompson Seedless population and these
can be used for early resistance progeny selection.
But no significant association of marker and trait was
recorded in Carolina Blackrose x Thompson
Seedless population. However consistent results for
downy mildew resistance were obtained in this
population indicating the presence of locus other
than Rpv3 responsible for downy mildew resistance.

Total 182 hybrids (CBRXTS: 71 and SVXTS: 111)
entered into fruiting stage upto March 2020.
Observations for bunch and berry traits were
recorded in these hybrids. Among the 182 Fls
evaluated for horticultural traits, 42 (CBRxTS: 23
and SVxTS: 19) were downy mildew resistant with
1 and 3 UPOV rating.

Total 10 (8 from CBRXTS and 2 from SVXTS) downy
mildew resistance hybrids were found to have
potential for table purpose based on bunch and berry
characters (Table 9).

Twenty three F1 hybrids (11 black and 12 white)
based upon berry sensory evaluation, skin thickness,
pulp content, TSS and acidity, were selected for raisin
purpose. For white varieties, Thompson Seedless and
for coloured, Black Monukka raisins were used as
check. Scoring was carried out on 1 to 9 scale for the
parameters such as colour, pulp content, berry size,
sweetness, flavor and overall acceptance. In the black
raisins, hybrid H123.24 surpassed all other candidate
hybrids/variety. In terms of overall acceptance and
total score, H123.24 was rated highest followed by
Black Monukka, H103.23 and H100.24. Among the
white grape hybrids, raisins of Thompson Seedless
(check) performed better as compared to other
candidate hybrids followed by hybrids H02.22.

Similarly, 23 F1 hybrids (15 white and 8 coloured)
based on colour, ease of removal of berries from
pedicel, texture upon touch, ease of skin collapse,
mechanical features of the pulp, aroma and taste
were evaluated for wine making. Cabernet
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Sauvignon and Sauvignon Blanc were used as check
varieties used for coloured and white wines,
respectively. Based upon sensory evaluation,
Sauvignon Blanc performed better among the white
wine followed by the H94 25 with fruity apple
flavour whereas accessions H131 25 and H50 24
were superior over Cabernet Sauvignon among the
coloured wines, which indicates the strong potential
of H131 25andH50 24 inthe wine industry.

Among the susceptible hybrids, 12 (5 CBRxTS and
7 SVxTS) were found to have potential for
commercialization/ breeding purpose.

afeTeRt 9. BT fresg uftRielt Tt o1 afutfeeres arwan o fote wifem foaron

Table 9. Brief of downy mildew resistant (DMR) hybrids potential for commercialization
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III. Development and Refinement of Production Technologies for Enhancing
Quality, Productivity and Sustainability in Grape
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Evaluation of rootstocks for released and
commercially promising grape varieties

The project was initiated with the objective to find
out suitable rootstocks for released and commercially
promising grape varieties i.e. Thompson Seedless,
Nanasaheb Purple Seedless, Crimson Seedless,
Manjari Naveen, Manjari Medika and Manjari
Kishmish. Data on photosynthetic parameters such
as assimilation rate, stomatal conductance,
intercellular CO, and transpiration rate recorded
across the varieties during fruiting season, did not
differ significantly among the rootstocks.

Crimson Seedless

Crimson Seedless grapevines grafted on Dogridge,
110R, 140Ru and 1103P were cvaluated for
vegetative and growth parameters during the period
of report. Data on number of bunches/vine, fruitful
cane, shoot length, shoot diameter and diameter ratio
of stock and scion is presented in Table 10.
Significant differences were observed among the

aAferent 10. Tfr= Totat ot FohAEH Higetd SRREATST o aed ieh HTUG S iR hetd U T HTE

Table 10. Effect of different rootstocks on vegetative parameters and fruitfulness of Crimson Seedless

grapevines
Hergd H TEHT/AAT | eI oA ¢ a8 I L G RREIC
Rootstocks Number of | Fruitful canes Shoot Shoot A T
canes/ vine (%) length diameter Stock : Scion
(cm) (mm) diameter ratio
SIS Dogridge 26.00 84.58 101.60 6.20 0.93
1103R 110R 25.80 90.82 84.60 6.40 0.92
140371 140Ru 22.80 76.41 79.00 5.60 0.92
110391 1103P 26.20 64.29 109.80 5.40 0.96
TEETH + SEm+ 0.56 2.12 2.72 0.23 0.02
Higt 5% CD at 5% 1.72 6.54 8.38 0.70 TTE NS
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rootstocks for the studied parameters except
diameter ratio of stock and scion. In case of number
of canes per vine, maximum were recorded in 1103P
and found at par with Dogridge and 110R while
140Ru was recorded with minimum canes per vines
(22.80) which was significantly lower.

Vines on 110R had maximum fruitful canes
(90.82%) but were on par with Dogridge rootstock.
Minimum fruitful canes were observed in vines on
1103P. Vines on 1103P had maximum shoot length
but minimum shoot diameter however, reverse trend
was observed in vines on 140Ru.

Manjari Naveen

Manjari Naveen vines grafted on Dogridge, 110R,
140Ru and 1103P rootstocks showed significant
differences in recorded parameters like number of
canes/vine, fruitful canes, ratio of stock:scion
diameter. Data presented in Table 11 showed that the
vines on Dogridge produced maximum canes per
vine, fruitful canes, shoot length and diameter.
Minimum number of canes, fruitful canes, shoot
length and diameter were recorded in vines on 110R,
140Ru, 1103P and 110R, respectively. In case of
stock:scion diameter ratio, it was maximum in
140Ru while minimum was observed in 1103P.

aferert 11. fafr= getermat s aier e SRRE1SH o aed i HIueet SR therd W g e

Table 11. Effect of different rootstocks on vegetative parameters and fruitfulness of Manjari Naveen

grapevines
. - - w e - e
Rootstocks ufd /e Fruitful Shoot Shoot T ST
Number of canes length diameter Stock : Scion
canes/ vine (o) (cm) (mm) diameter ratio
ST Dogridge 25.40 92.37 138.80 7.40 0.80
1103 110R 21.80 93.82 133.60 6.80 0.78
1403 140Ru 29.40 81.31 136.60 7.20 0.83
110391 1103P 24.20 83.75 123.00 7.40 0.76
TEETH + SEm+ 0.93 2.79 5.67 0.36 0.03
HE 5% CD at 5% 2.88 8.59 TiTEa NS TTE NS 0.10
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Manjari Medika

Manjari Medika grapevines grafted on Dogridge,
110R, 140Ru and 1103P were evaluated for
vegetative and growth parameters. Among the
rootstocks, significant differences were recorded in
studied parameters except diameter ratio of stock
and scion. Canes per vines were maximum in
Dogridge while 110R showed superiority in number
of fruitful canes. Vines on 140Ru produced
minimum shoot length with lower shoot diameter
and diameter ratio of stock and scion. Shoot length
was maximum in 1 10R (Table 12).

aferent 12. fafir= gergmat o aier Afest SRReransti & e Hugst iR werd R aHre

Table 12. Effect of different rootstocks on vegetative parameters and fruitfulness of Manjari Medika

grapevines
5 — S T 5 § . v
Rootstocks ufe /e Fruitful Shoot Shoot T U
Number of canes ength diameter Stock : Scion
canes/ vine (%) (cm) (mm) diameter ratio
SIS Dogridge 29.60 92.55 143.20 7.20 0.91
1103TR 110R 29.20 95.28 144.80 6.40 0.90
14037 140Ru 28.40 93.12 132.60 6.40 0.89
110349t 1103P 26.80 90.49 141.60 7.20 0.91
THZUH + SEmz 0.65 1.66 3.50 0.20 0.03
Higt5% CD at 5% 1.99 TITE NS 10.79 0.60 TITE NS

AHTETRE Ui HiEed
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Nanasaheb Purple Seedless

Data on vegetative parameters and fruitful canes of
Nanasaheb Purple Seedless grapevines grafted on
Dogridge, 110R, 140Ru and 1103P are presented in
Table 13. Significant differences were observed in
fruitful canes, shoot diameter and stock scion
diameter ratio. Maximum canes per vine, fruitful
canes, shoot length and shoot diameter were recorded
in 140Ru, 110R, 1103P and 1103P, respectively. In
comparison to 110R, fruitful canes per vines were
very less in 140Ru. Stock:scion diameter ratio was
maximum in Dogridge while it was minimum in
140Ru.
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Table 13. Effect of different rootstocks on vegetative parameters and fruitfulness of Nanasaheb Purple

Seedless grapevines
Rootstocks ufa /e Fruitful Shoot Shoot ST
Number of canes length diameter Stock : Scion
canes/ vine (%) (cm) (mm) diameter ratio
ST Dogridge 21.00 52.35 82.20 6.40 0.95
1103 110R 21.20 72.92 77.00 6.40 0.91
14037 140Ru 21.40 43.59 84.20 6.40 0.85
110391 1103P 20.60 49.09 87.00 7.40 0.94
W + SEm= 0.75 3.80 3.35 0.24 0.02
" 5% CDat5% | TACANS 11.70 TAUE NS 0.74 0.05
e ferwtferer Manjari Kishmish

AT, 1103TR, 14037 3R 11039 TR hetfird wiert
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T 3R eI TG S8 ST T 37Tehg difeienl 14
% ega Ty T 2| 5 @ fepe g e S T o
T/, BAGRI o TH Y[¢ 7T H {1 IR o

Data on number of canes/vine, fruitful canes, shoot
length, shoot diameter and ratio of stock scion of
Manjari Kishmish vines grafted on Dogridge, 110R,
140Ru and 1103P are presented in Table 14.
Significant differences were observed in some
recorded parameters like number of canes/vine,

ATfeTeRT 14. AR FeRaTiTeT SRETaTa o aTeu ieh ATag St 3T Wetd W fafer= gerer=ai st uwma

Table 14. Effect of different rootstocks on vegetative parameters and fruitfulness of Manjari Kishmish

grapevines
. C— - - - - e
Rootstocks ufd/e@ | Fruitful canes Shoot Shoot T ST
Number of (%) length (cm) diameter Stock : Scion
canes/ vine (mm) diameter ratio
ST Dogridge 29.20 91.44 97.00 6.80 0.91
11031 110R 24.00 95.00 96.20 6.20 0.94
14031 140Ru 23.40 91.40 102.60 5.80 0.88
110391 1103P 19.80 84.95 95.00 6.60 0.89
THEUH + SEmz 1.11 1.73 1.15 1.15 0.03
Higt 5% CD at 5% 3.43 5.34 3.54 TATE NS THTE NS
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fruitful canes and shoot length. Number of canes per
vine were maximum in vines on Dogridge while
fruitful canes were maximum in vines on 110R.
Vines on 140Ru were recorded with maximum shoot
length and minimum shoot diameter. Ratio of stock
scion diameter was maximum in vines on 110R.

Thompson Seedless

Data of vegetative parameters of Thompson
Seedless vines on different rootstocks are presented
in Table 15. Vines on Dogidge produced maximum
canes per vine while maximum fruitful canes were
observed in vines on 110R but found at par with
Dogridge. Reduced shoot length along with
maximum ratio of stock scion diameter was
recorded in 110R.

AT 15. AT HISotd STIAANS oh STEA ek MG 3T Eerd UR T {1 Herai ol T

Table 15. Effect of different rootstocks on vegetative parameters and fruitfulness of Thompson

Seedless grapevines
qerad o /AT | e A I[E g I T Qe RREIC
Rootstocks Number of Fruitful Shoot Shoot M AT
canes/vine canes (%) length (¢cm) diameter Stock : Scion
(mm) diameter ratio
ST Dogridge 24.80 92.10 136.60 8.40 0.84
1103 110R 22.40 93.17 111.60 8.00 0.90
w34 SO4 21.80 83.82 134.20 8.40 0.71
1103491 1103P 23.80 70.83 119.40 7.60 0.90
TESEH + SEm= 0.79 3.52 3.59 0.22 0.02
"E 5% CDat5% | TIGANS 10.84 11.05 TACE NS 0.06
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Development of biocompatible nanoclay-
polymer composites and nanoparticles with
reference to retention and release of iron and
zinc in grape (Vitis vinifera L.)

Clay-polymer composites and nanoparticles of iron
and zinc were synthesized. The prepared products
were subsequently characterized using Fourier-
Transform Infrared Spectroscopy (FTIR), Scanning
Electron Microscopy (SEM) and Particle analysis
(PSA). Laboratory studies were conducted to estimate
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Fig. 7. SEM micrographs of chitosan grafted CPC
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nutrient (iron and zinc) content and equilibrium water
absorbency of synthesized products.

Patterns of clay-polymer composites (CPC)

In case of CPCs, absorption bands of —OH stretching
of various clays in the range of 3400-3700 cm’
disappeared and also weakening of the absorption
band at about 1030 cm” (Si-O of clay) was recorded
after incorporation of bentonite clay into the
polymer network (Fig. 5 and 6) which confirmed
that there were interactions among functional groups
present in clays and polymers.
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Fig.6. FTIR pattern of chitosan grafted CPC

Scanning of CPC

Scanning Electron microscopy (SEM) images of
polymer composites further confirmed that clay
platelet were completely dispersed within the

o 8. wr wwe At i %1 TEsun wTsshiTE
Fig. 8. SEM micrographs of starch grafted CPC
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polymer galleries for all composite types. The
morphology ofall CPCs (Fig.7 and 8) were irregular,
some parts were solid, whereas the other parts were
loose and porous, holes and cracks of varying sizes
were also observed.

Particle size analysis of CPC

Particle size analysis confirmed that mean particle
size of synthesized products was in nano range i.e.
less than 100 nm (Fig. 9 and 10).

Number
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Fig.9. Particle size analysis of starch grafted CPC
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Fig.10. Particle size analysis of chitosan grafted CPC

Equilibrium water absorbency

Composites containing lower clay percentage (<10%)
showed highest equilibrium water absorbency at a
particular tension. Starch, Guar-gum and Chitosan
grafted bio-composites recorded higher equilibrium
water absorbency as compared to those prepared from
Acrylamide.

Nutrient Retention

Highest zinc content (6.31%) was found in composite
containing clay as a filler whereas composite
containing grape pomace as a filler was recorded with
maximum iron content (5.07%).

Determination of salinity tolerance threshold
for Thompson Seedless grafted on Dogridge,
110R and 1103Prootstocks

Most of the studies which have been conducted so far
deals with rootstock potential to tolerate salinity or
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susceptibility of Thompson Seedless grapevines
raised on different rootstocks. But, information on
salinity tolerance threshold values for different
stionic combinations is scarce. A study was initiated
to determine salinity tolerance threshold of
Thompson Seedless vines grafted on Dogridge, 110R
and 1103P rootstocks.

During the year 2020, Thompson Seedless vines
were grafted on Dogridge rootstock in pots. The pots
were irrigated with irrigation water having different
salinity levels (0.25%, 0.5%, 0.75%, 1% and 2%
NaCl). Data recording on physiological, biochemical
and nutritional aspects is in progress.

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

Chlormequat chloride (CCC) is a plant growth
regulator which is highly stable Gibberellin
biosynthesis inhibitor, used to inhibit vegetative
growth in plant and improve the fruitfulness. CCC
dissipation is an emerging problem in grapes
cultivation. Hence, a study was initiated at the centre
to observe its impact on fruitfulness in Thompson
Seedless vines and its degradation. The treatment
details are given in Table 16.

Application of CCC significantly affected shoot
length, cane diameter and fruitfulness while non-
significant differences were recorded in internodal
distance (Table 17). Maximum shoot length was
observed under control i.e, T7 (125.44) while lowest
shoot length was observed under T2 (90.60 cm).
Treatment T7 i.e., control recorded maximum
internodal distance while minimum was recorded in
T3. Maximum cane diameter was observed in T1
(0.75 c¢m) whereas minimum cane diameter
observed in TS and T6 (0.70 cm). Maximum
fruitfulness (68.87%) was recorded in T1 followed
by T4 (68.11%). While minimum fruitfulness was
found in T6. Application of 500 ppm and 1000 ppm
of CCC during foundation pruning resulted in
reduced shoot length, internodal distance and higher
cane diameter as compared to control.
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Table 16. Treatment details of CCC (ppm)
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JTTEAT Stages

dewe Treatments

T-1

T-2 T-3 T-4 T-5 T-6 T-7

3. N BeTE ug=ma a. After foundation pruning

3—5 YUt 37eRAT 3-5 leaf stage 500 500 00 00 00 00 00
5—7 Tut 3reRer 5-7 leaf stage 1000 | 1000 | 1000 | 1000 00 00 00
¥a %A Sub-cane 00 00 00 00 500 500 00
9. Theld B8 uvea b. After fruit pruning

3—5 Ui STaEAT 3-5 leaf stage 250 00 250 00 00 250 00

ATfeTenT 17. 3R W HIETE ST o A1 Jhg AIUUSi Ua Herd W IHE

Table 17. Effect of CCC application on vine growth parameters and fruitfulness in Grape

revie Ve (Fe) | oY o (Fl) | o () e
Treatment Shoot length Internodal distance | Cane Diameter Fruitfulness

(cm) (cm) (cm) (%)

A1 TI 116.40 5.20 0.75 68.87
A2 T2 90.60 4.99 0.74 57.88
A3 T3 103.00 4.55 0.72 57.68
34 T4 114.00 5.27 0.71 68.11
AS TS 103.80 5.18 0.70 61.50
36 T6 102.60 5.42 0.70 54.37
A7 717 125.44 5.55 0.73 54.73
TEEuH SEm + 5.86 0.22 0.017 0.97
I CD (5%) 17.11 0.65 WU NS 2.98

SHHTETH 1 ITANT A gL WRA | 3R ScATEH
U S R eTTY SR TTeh Siof feon

HEA Y o e ATYGS! oh (o9 SZHeE o forg forerma
AT foenfad fop T 3R wea wew # SR 3ce
7T TeT IughRAT T HeuTehd ohid &g ST foham |
ST -TaYSHeg, AR 1 7o & HeA We¥ &g
HET I9Ghdl AT hl Teh e o forepférd fora
(F= 1)1

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

Thematic maps were developed for different
datasets of soil parameters of Madhya Pradesh and
were used to evaluate soil suitability for grape
production in Madhya Pradesh. With the help of
ICAR-NBSSLUP, Nagpur a draft of soil suitability
map of Madhya Pradesh was also developed
(Fig. 11).
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The android based Mobile App “Grape-Area
Suitability” that was developed with the aim to support
grape farmers with information about suitability of
climate for grape growing in a region was updated
(Fig.12). The text describing the maps included in the
App was revised and GUI of the App was improved.
The app has been made ready for upload on Google
play store.

Madhya Pradesh
Suitability for Grapes
N

A

1] 50 100
[ ]

Legend
I Highly suitable

| Moderately suitable
____ Marginally suitable
B Not suitable

Referances

[ statet bovndary
[ oistrict boundary
_ Bilock boundary
[ Waterbodies

o 1. W wew 1 qa7 IwYRaT FeRn
Fig. 11. Soil Suitability map of Madhya Pradesh
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Fig. 12. Android based Mobile App “Grape - Area Suitability”
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Response of grape rootstocks under moisture
stresses

An experiment was conducted to study the morpho-
physiological and anatomical alterations of roots in
grapes rootstocks under drought and water-logging
conditions. Two month old Dogridge rootstock plants
were selected and transplanted into root trainers.
Treatments were imposed by withholding water in
case of drought treatments for 5, 10, 15, 20, 25 and 30
days after transplanting (DAT) and complete water
submergence in case of water-logging treatments for 5,
10, 15, 20, 25 and 30 DAT to standardize the response
of treated and non-treated plants to drought and water-
logging stresses. The number of roots observed in
control, drought and water logging treatments during
DAT are represented in Fig.13.

—4—Control -#-Drought Water-logging
50 A
£ 40 1 o 13. Turg wvema fafv= et
5 30 frm, g@ o Se-wEE
E 20 | i ——— feufa 7 st diut 4 siei i g
: e <1 st
z 101 W :
Fig. 13. Response of Dogridge
0 ' ' ' ' ' ' plants to number of roots under
5 10 15 20 25 30 control, drought and water-
Days after transplanting (DAT) logging conditions in different
DAT

15 St dh TET ITER 3TN 20 IS dh o W
S oh1 0T <6l o 3 g Skl ATIes] § S
R <@ T 15 Eedt W e 3R e ATt wei H
Vg hi TS shEEl: Forr 14T 3R 14sht 3 fewrs 7 )
i TR, 20 U W R 3 - W 3u=mia
Yer} <hl STg <hl TaTs shrsT: For 147 37 140 1 femms
TS 31 35 e, FREmr (fam 13) &1 gemn | g@ 3T
ST - ¥ <hl Rl <6 T&d SIS gfg H T FRrae 375 |
S e, e & Wy g@ 3R - W 9
YT Tl H g T TSN <l qor
HE % U, ey g ol Bl ShHT g

The drought treatment till 15 DAT and water-logging
treatment till 20 DAT were observed on par in terms
of root morphological parameters with control. The
root length of control and drought plants at 15 DAT
are shown in Fig. 14a and 14b respectively. Similarly,
the root length of control and water-logging treated
plants at 20 DAT are shown in Fig. 14c and 14d
respectively. Thereafter, there was significant
decline in root growth under drought and water-
logging conditions as compared to control (Fig.13).

Further, to compare the root anatomical structures of
drought and water-logging treated plants with
control, the transverse root sections were analysed
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Fig. 14a. Dogridge roots at 15 DAT under control
condition

using scanning electron microscope (SEM). Less
root anatomical damages were noticed in drought as
compared to control at 15 DAT (Fig. 14e and 14f). In
case of water-logging, the plants were found with
lesser root anatomical damages when compared
with control at 20 DAT (Fig. 14g and 14h). Hence,
drought treatment of 15 DAT and water-logging
treatment of 20 DAT were selected for further study
on grape rootstocks under next subsequent
experiments.

forr 1440, T Eneti & dgd WU % 15 feF e
EUIECIEE]

Fig. 14b. Dogridge roots at 15 DAT under drought
condition

o= 140, i < qga g & 20 fod w18 ST
EIEH

Fig. 14c. Dogridge roots at 20 DAT under control
condition

¥

ot 149, @1 s gt % qga WIS % 20 T a1
ST i 5T

Fig. 14d. Dogridge roots at 20 DAT under water-
logging condition
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Fig. 14e. Dogridge transverse root section at 15 DAT
under control condition
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Fig. 14f. Dogridge transverse root section at 15 DAT
under drought condition

Completed projects

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

The project entitled “Evaluation of grape rootstocks
for yield, quality and fruit composition of table and
wine grapes” was initiated in the year 2015. The
study was conducted on table grape (Fantasy
Seedless and Red Globe) and wine grape
(Sauvignon Blanc) varieties grown on different
rootstocks. Main objective of this project was to
study the effect of rootstocks on vine growth and
development, fruit composition and mineral uptake
of table and wine grape varieties. The study was
conducted for a period of three years.

The variety Red Globe was studied on Dogridge,
110R, 140Ru and Salt Creek rootstocks and
compared with own rooted vines. Highest pruned
biomass was recorded on Dogridge rootstock while it
was lowest on own rooted vines. The own rooted
vines required minimum days for bud sprout,
veraison, uniform colour development and harvest
followed by vines on 110R rootstock while maximum
days were taken by vines grafted on Dogridge
rootstock. Highest fruitfulness was recorded in
grapevines grafted on 110R rootstock while it was

¥
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least in own rooted vines. Maximum bunch weight
and yield/vine was recoded on Dogridge rootstock
whereas, it was minimum in own rooted vines. In case
of berry diameter Dogridge showed superiority
followed by Salt Creek. Considering the berry quality
and yield, Red Globe vines grafted on Dogridge and
Salt Creek performed better.

The variety Fantasy Seedless was grafted on
Dogridge, 110R and 140Ru rootstocks and
compared with own rooted vines. Highest pruned
biomass was recorded on Dogridge rootstock while
it was lowest in own rooted vines. Minimum days to
bud sprout, veraison, uniform colour development
and harvest were observed in own rooted vines
followed by 110R rootstock while maximum days
were recorded on Dogridge rootstock. Fantasy
Seedless vines grafted on 110R rootstock recorded
maximum fruitfulness in comparison to other
rootstocks studied. In case of berry weight, bunch
weight and berry diameter, the rootstock Dogridge
showed superiority over the other rootstocks. Higher
berry diameter, TSS and yield/vine were recorded on
vines grafted on 140Ru rootstock followed by
Dogridge. Considering the berry quality and yield,
Fantasy Seedless vines grafted on 140Ru and
Dogridge performed better.

Wine grape variety Sauvignon Blanc was grafted on
Dogridge, Salt Creek, Fercal, 140Ru, SO4, 1103P
and 110R rootstocks. The vines grafted on 110R and
Fercal rootstock recorded higher fruitfulness while it
was lowest on vines grafted on SO4 rootstock.
Average bunch weight was maximum in Salt Creek
grafted vines followed by Fercal. Berries from
Sauvignon Blanc vines grafted on 110R rootstock
contained maximum TSS followed by vines on
Fercal while the vines grafted on 140Ru rootstock
recorded lowest. Organoleptic studies revealed that
the wines made from Sauvignon Blanc vines grafted
on Fercal and 110R rootstocks were found better.
Considering the fruitfulness, berry quality, wine
quality and yield, Sauvignon Blanc vines grafted on
110R and Fercal performed better.
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Effect of plastic cover on grapevine growth and
productivity

Seasonal changes in climatic conditions like high
temperature, unseasonal rainfalls, and hailstorms or
reduced rainfall are impacting on grapevine life
span, fruitfulness, productivity and produce quality.
Use of plastic cover is one such initiative that can
protect the crop from weather aberrations especially
unseasonal rains, low temperature and hailstorms. A
number of grape growers resorted to use of this
technique. But, lack of understanding leading to
improper crop management had led to crop losses.
Hence, understanding the impact of plastic cover on
vineyard productivity has become important in the
present context. The experiment was initiated in
September, 2016 during fruit pruning season with
the following objectives:

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

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

Based on the preliminary studies conducted during
2014-15, five treatments were finalised. Three
treatments under plastic cover were imposed and
compared with hailnet and vines under open
conditions. Based on the results obtained during
2016-17, the treatment 60% of recommended
irrigation schedule under plastic cover was deleted
and subsequently, there were four treatments for
next two years. The treatment details are given in
Table 18. The experiment was initiated in 2016 on 8

Tr. No. Treatment details
31 AT el o dgd TN g g
T1 Recommended irrigation schedule under plastic cover
) AT el o dgd TN g 3TE=N &1 80 HrEdt
T2 80 per cent of recommended irrigation schedule under plastic cover
a3 HIAT ST o e SR =g ST
T3 Recommended irrigation schedule under hailnet
34 geit uRferfon ¥ smwfea e =t
T4 Recommended irrigation schedule under open conditions
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year old Thompson Seedless vines raised on 110R
rootstock.

The salient achievements of the project are:

1. Significant yield differences were observed
among the treatments. The vines under plastic
had significantly higher yield in comparison to
vines raised in the open and hailnet.

2. Sugar accumulation in berries (°B) was faster
under open conditions than under plastic cover.
Bunch harvesting was delayed by 8-11 days
under plastic cover than open conditions.

3. The shelf life studies showed that bunches from
open conditions attained 5% physiological loss
of weight at 7" day of storage whereas bunches
from vines under plastic and hailnet cover at
recommended irrigation level had PLW of less
than 5% even on 10" day. This shows that the
shelf life of bunches collected from vines under
plastic cover and hailnet is better than open
conditions. It will reflect in better returns from
market as grapes grown under cover can be
transported to distant market with better
freshness.

4. The leaf area index which denotes the total
canopy coverage of the vines under various
treatments was significantly higher under both
plastic cover and hailnet covers over open
conditions during both the pruning seasons.

5. Thompson Seedless vines under plastic cover
performed better in comparison to open and
hailnet covered vines in terms of growth, yield
and yield related parameters.

6. Inspite of early rains, downy mildew incidence
was not observed on the vines under plastic
cover. Open and hailnet covered vines had more
downy mildew incidences which led to higher
yield losses and more input for disease
management.

7. The vines grown under plastic cover requires
20% less irrigation water as compared to vines
under open or hailnet coverage during fruit
pruning season.

8. Higher powdery mildew incidences were
observed under plastic cover whereas sucking
pests' incidences were lower under plastic cover.
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IV. Development and Refinement of Integrated Protection Technologies in Grape
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Identification and characterization of fungal
and bacterial endophytes from grapevines and
their evaluation as a biocontrol agent against
major pathogens of grapevines in India.

The project was initiated in October, 2020 with the
objective to isolate and detect endophytic fungi and
bacteria from grapevines. Young leaves were
collected from ten varieties viz., Cabernet
Sauvignon, Sauvignon Blanc, Shiraz, Thompson
Seedless, Crimson Seedless, Red Globe, Manjari
Medika, Manjari Shyama, Manjari Naveen and
Muscadine grape (Vitis rotundifolia) from institute's
experimental farm. The leaf samples were processed
and leaf discs were cut and inoculated on solidified
potato dextrose agar (PDA) medium plate.

After 7 days of incubation @ 28°C in biological
oxygen demand (BOD) incubator, the bacterial and
fungal colonies were observed. These were sub-
cultured on separate PDA and nutrient agar (NA)
media plates, respectively.

The microscopic observations of ten fungal colonies
revealed the presence of spores corresponding to
Aspergillus sp. (Fig. 15A), Cladosporium sp. (Fig.
15B), Curvularia sp. (Fig. 15C), and Alternaria sp.
(Fig. 15D).

(A) (B)

3 T, 11 USiwIEiosh Siey] SU¥ei o fore o wofm
e foRam TR o1 TRt 9 S 1 % Sferefie S
@MU Y (o 16W) 3R < et a1 % & (feat 164) |

© ” (D)
o 15. 3R i it # Hisg hash ISian

Fig. 15. Fungal species present in the grapevine leaves

Similarly, Gram staining was performed for 11
endophytic bacterial strains where nine violet
coloured (Fig. 16A) and two pink coloured (Fig. 16B)
bacilliform bacteria were observed. This gives an

¥



0 ,)\ (
'..5. ICAR-NRCG Annual Report 2020 g‘ %
R > Ps

3HE Hohd firerr 2 T Tt o wiftfesr 3t o ym-ifea
ST A D W GY 3% IR FREETES
101 gy <hl TS| TS heleh 3T SRINAT Shoal MEH,
et e 31 SAuTfaes 9 < wfk H )

Ma‘%'

indication that nine were Gram-positive and two were
Gram-negative bacteria. This was further confirmed
by 3% potassium hydroxide test. These fungal and
bacterial cultures are in the process of purification,
biochemical and molecular characterization.

L“‘%ﬁ/ - AK=
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Fig. 16. Baciliform bacteria present in the grapevine leaves
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Development of a bio-intensive disease manage-
ment schedule for production of disease free
and residue compliant grapes

Compatibility of different biocontrol agents
against registered powdery mildew fungicide

An experiment was performed for the assessment of
the compatibility of biocontrol agents like
Trichoderma asperelloides, Ampelomyces quisqualis,
Bacillus subtilis and Bacillus licheniformis with
nineteen fungicides.

Trichoderma asprelloides was compatible to
Azoxystrobin 23 SC @ 494 mL/ha, Kresoxim methyl
44.3SC @ 700 ml/ha, Meptyl dinocap 35.7 EC @
342.8ml/ha., Fluxapyroxad 25% + Pyraclostrobin
25% SC @ 200 mL/ha and formulations of Sulphur,
whereas Hexaconazole 5 EC @ 1.0 mL/L,
Flusilazole 40 EC @ 0.125ml/L and combination
fungicides of Tebuconazole completely inhibited
Trichoderma asprelloides.

Ampelomyces quisqualis was incompatible with
Boscalid 25.2% + Pyraclostrobin 12.8% w/w WG @
600 mL/ha. On the other hand Hexaconazole 5 EC @
1.0 mL/L, Myclobutanil 10 WP @0.40 g/L, Meptyl
dinocap 35.7 EC @ 342.8ml/ha, Metrafenone 50%
SC @ 250 mL/ha, Sulphur 80WDG @ 2.50 g/L and
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Sulphur 85 WP @ 2.0 g/L allowed profuse growth of

Ampelomyces.

Bacillus subtilis grew uninterruptedly with
fungicides Azoxystrobin 23 SC @ 494 mL/ha,
Hexaconazole 5 EC @ 1.0 mL/L, Sulphur 80 WP @
2.50 g/L and Sulphur 85 WP 2.0 g/L. But the growth
of Bacillus subtilis was restricted by Flusilazole 40
EC @ 0.125ml/L, Difenoconazole 25EC @ 0.50
mL/L and Fluopyram 200+Tebuconazole 200SC @
0.563mL/L.

Bacillus licheniformis was compatible to chemicals
viz. Azoxystrobin 23 SC @ 494 mL/ha, Kresoxim
methyl 44.3SC @ 700 mL/ha, Hexaconazole 5 EC
@ 1.0 mL/L, Sulphur 55.16 @ 3.0 SC @ 3ml/L. and
Fluxapyroxad 25% + Pyraclostrobin 25% SC @
200ml/ha, however it was not totally inhibited by
any fungicide.

Field trial

A Dbio-intensive disease management module
developed by the institute was implemented in the
institute vineyard for 4" consecutive season.
Trichoderma asperelloides strain SR was multiplied
in liquid media at this Centre. A total of 420 litres
product of 7. asperelloides was prepared and applied
as soil drench at weekly intervals.

Based on the above model, 12 out location trials
were started in Narayangaon at farmers' field.
Simple formulation containing potential strains of
biocontrol agents were evaluated for disease control
in grapevines. Total 100 litres of formulation was
prepared and distributed on trial plots. Overall
disease incidence was significantly low in treated
plots as compared to untreated plots.

Comparative analysis of different control
measures of powdery mildew of grapes

An experimental trial was conducted for
comparative assessment of chemical fungicides,
commercial formulations of bio-control agents and
pure culture of bio-control agents multiplied at the
Centre viz. T. afroharzianum NAIMCC-F-01938,
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B.licheniformis TL -171 and Ampelomyces
quisqualis against powdery mildew of grapes.

All the treatments reduced the powdery mildew
infection, but the rate of control varied (Fig.17). In
the first set of treatments, Metrafenone 50% SC
proved to be the most effective in controlling the rate
of the disease in comparison to the other chemicals.
In the next set of pure culture and fungicide, the
treatment of Trichoderma afroharzianum with
Metrafenone 50% SC showed maximum control
over powdery mildew.

In the last set of commercial formulations of the pure
culture, most effective control of the disease was
observed in the treatments where all the biocontrol
agents viz. Bacillus sp., Trichoderma sp. and
Ampelomyces quisqualis was used in alteration with
Sulphur 80 WDG.

Abio-intensive disease and pest management module
based on minimum use of pesticides, induction of
systemic resistance in vines, use of naturally
occurring biological control agents and conservation
of natural enemies was developed for production of
residue compliant quality grapes. The module was
implemented at five out-station fields at Nashik
during grape fruiting season 2019-20. Bioagents,
viz., Trichoderma, Bacillus, Pseudomonas,
Lecanicillium, Metarhizium, Hirsutella and
Beauveria have been included as preventive soil and
foliar applications. Pesticidal applications were
minimal and need based. This module was compared
with the farmer practice. Grapes from all the five plots
were residue compliant at harvest. At Dugje, More
and Nathe Farm, damages due to thrips and mites
were less in bio-intensive plot as compared to farmer
practice (Fig.18). At Pagar Farm, thrips damage was
less in bio-intensive plot as compared to farmer
practice plot (Fig.19).

At Vidhate Farm, damage due to thrips, mites and
jassids were less in bio-intensive plot as compared to
farmer practice (Fig. 20). Damage levels for other
pests were statistically at par with zero residue and
farmer practice plots.
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Fig. 17. Comparative analysis of different control measures of powdery mildew of grapes
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Fig.18. Comparison of biointensive plots with farmers' plot
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Fig.19. Shri Pagar - Comparison of biointensive plot with farmers' plot
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Fig.20. Shri Vidhaate - Comparison of biointensive plot with farmers' plot
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Table 19. List of different field evaluated fungicide formulations and biocontrol agents.

THAHRATIN THAH AT UTH 37 L
Fungicides et/ < Disease
Optimum dose g
or ml/L
FGASH + HAEmEE 1.0 T fiegy
Amisulbrom + Zoxamide Downy mildew
FAFTII A + F3NTUehIcATss -230 Taet 0.5 gl fieey
Fluoxapiprolin + Fluopicolide-230 SC Downy mildew
SITCAIhTs 8.4% + I STFAFANTEE 40.6% 1.25 gt firesy
Iprovalicarb 8.4% + Copper oxychloride 40.6% Downy mildew
BAIISH 10% + Heblod 50% Secsil 1.25 gt firesy
Fenamidone 10% + Mancozeb 50% WG Downy mildew
TRSHINE  5.3% + HhloE 69.7% Teesit 1.5 Tt fiegy
Cyazofamid 5.3% + Mancozeb 69.7% WG Downy mildew
HiHfed A 80 Ssedl 2.0 gt fiegy
Fosetyl AL 8OWP Downy mildew
FASNUBIATES —4.44% + BIATEA TA 66.67% 2.25 gt firesy
ECe il Downy mildew
Fluopicolide-4.44% + Fosetyl AL66.67% WG
TSI 01951. T 1T 0.55 gt fiegy
ADM.01951.F.1A Downy mildew
Fraffamffen 48 St + ufgas™ 0.312 T fiegy
Oxathiapiprolin 48g + Amisulbrom Downy mildew
TS 70% + TRHEETHA 6% Ssedt 2.25 Tt fireey 3t Ty
Propineb 70% + Cymoxanil 6% WP Downy mildew and
anthracnose
JRATETA 177 /TH 1 0.175 el fieey
RIL 177/ F1 Powdery mildew
FehIcie Shign 3.75 T fiegy 3R TRel fiesy,
EcoLaid Freedom Downy mildew and Powdery
mildew
BN 250 + TEFAELIE 250 0.5 el fiegy 3R TS
Fluopyram 250+ Trifloxystrobin 250 Powdery mildew and
Anthracnose
SiTaATEl -wh 002 0.37,0.5 TRE fiesy
GOD-F002 Powdery mildew
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Fungicides forett/ < Disease
Optimum dose g
or ml/L
fiued 752 01T TEe 2,25 ursell fieey
BAS 752 01 F SC Powdery mildew
% % 21 2.0 TREll fieey 3R T
KK-21 Powdery mildew and
Anthracnose
gUEEIECH 2.5 urssll fiesy,
Laminarin Powdery mildew
TRIES HBIES HITE 5.0 e fiegy, TRelt fileey 3R
Biofuse Fight Fungus TS
Downy mildew, Powdery
mildew and Anthracnose
TR S (TR feweniors) 2.0 TRE fiesy
Bio Dewcon (Ampelomyces quisqualis) Powdery mildew
10 T8 " 3.0 TRelt fiegy
10 X plus Powdery mildew
Mﬁmaﬂwm Management of stem borer in grapes

e et & Bzare fuwdi o 15 91t & Ush U&d 3RS
Hreot seftam (20° 02°48.9 T, 73° 55'43.47' %)
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RIS ST STl H TshavT U1| Eefd dhrag 8wl
off; gretiten, Stg o fepet off wrart = oy =1 7 <@
T, ST YA HShHTT T Hehd <al &

3ok 3TATE, TR o1 H SFRAArsti &l Siie wiih
3TN IcATEH W &, FHgwefl oh TWTE oh ITTehet b ol I
T 3T o ST T Fo&0T Sat | BEd, 2020 T
fopan T o) wvft o &, Shers | I ST o 9 H
3 Tt arefiet § Heeayut st fewms € 0-10 & SAH
T (IFIARA 0 H Td TR I AT T o=, 10
3 B gl e U Wy o), 3w Sfem wife
IIIATERA 3.2 ¥ 5.84 3TN 8.1 ¥ 8.94 @ . Fawlt
T IWITe 3T €Y 3T oh 91T § SHHTTER IRl i
Sfte 1feh o foTt @t 18 el 250 T STarati § ° 20
&1, eref e o TITREEY §d 08 TS| &, Here o

A 15 year old infested Sharad Seedless vineyard
(20°02'48.9"N, 73°55'43.4"E) at Sayyad Pimpri in
Nashik district was surveyed during February 2020
to find out whether D. cadambae could infest
grapevine roots. Twenty vines were uprooted
completely from the ground and infestation on roots
was observed. Root infestation was observed in 60
per cent of the infested grapevines. The galleries
were filled with mud; however, no larva or pupa was
observed indicating the old infestation in the roots.

Further, another five infested vineyards were
surveyed in Nashik district from January to
February, 2020 for evaluation of the effect of D.
cadambae infestation on vitality and production of
grapevines. All the five vineyards showed significant
reduction on all these parameters due to the
infestation. On the scale of 0-10 (0 depicting dead
vine, 10 means completely healthy vine), the average
vitality ratings ranged from 3.2 to 5.84 and 8.1 to
8.94 in D. cadambae infested and healthy vineyards,
respectively. Out of total 250 infested vines observed
for vitality, 20 were found dead as a result of D.
cadambae infestation. D. cadambae infested vines
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DELTAT CALCULATOR

Enter Relative 85
Humidity in percent:
Enter Temperature in 28

degree Celcius:

The valueof Delta T is 2.07 and it is preferred
Delta T condition for spraying.

DeltaT: 2.07

Note : Suitable Delta T conditions may vary
depending upon the sprayer type and droplet
sizes.

It is generally not advisable to spray when:

1. Temperature is more than 30 degree Celcius.
2. Wind velocity is more than 15 km per hour.
3. Rainfall within 2-12 hours of spraying
depending on the pesticide type.

had lower number of bunches per vine ranging from
5.14t09.76 as compared to 20.46 to 34.16 in healthy
vines. The average yield per vine ranged from 2.39 to
4.12 and 7.01 to 12.87 kg respectively in D.
cadambae infested and healthy vines.

Automated monitoring and advisory system for
intelligent viticulture

Mobile application Delta T calculator

Delta T is an important indicator to evaluate
conditions suitable for spraying in agricultural and
horticultural crops. 'Delta T Calculator' mobile

wrafére smgar ufaua & -
T e k-l
m%ﬂ’rﬁﬁmﬂ‘ 28

LT —

T AR 2.07 el ug Rzam & o 2w d
AR

e : Juge v & &t FRf S & ver ok Bt def
& HEHR & YR U W= &l Sl 21

ST AR YR B &R 1 Fee 8 & ot @ o

1. amaam 30 ol dSrem d st g 81

2. gaaaan 15 e ufa g @ sften g1

3. fleus uER G uR R Bswa s 2- 1292 &
offew auf|

3 it st :
- T TR A
& Ty v g

i T
ST TR, ST S R e
BT © o3 W OETS T M SRR

for 21. s & Fegporex
Fig. 21. Delta T Calculator
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application (Fig. 21) was developed for the farmers
using Android mobile phone to calculate the Delta T
value for the given temperature and relative
humidity without needing dry and wet bulb
thermometers.

If the Delta T value is too high (more than 10), then
the spray droplet will evaporate fast. If the value is
incredibly low (less than 2), then droplet survival
will be longer and leading to increased potential for
drift or washing off in case of rains. Spraying within
optimum Delta T conditions will increase input use
efficiency and reduce environmental contamination.
This App is available in four languages, viz., Hindi,
English, Bengali and Marathi.

Completed projects

Studies on bacterial leaf spot (c.0. Xanthomonas
campestris pv. viticola) and its integrated
management in grapes

Characterization of Xanthomonas campestris pv
viticola has been done based on morphological,
biochemical and molecular parameters. The colonies
of cells appeared white in colour, circular, shiny and
smooth. The plasmid isolated from Xanthomonas
campestris pv. viticola was 23kb in size. Plasmid
curing was performed using three curing agents, each
with three different concentrations, ethidium bromide
(75, 100 and 125ng/ml), acridine orange (50, 75 and
100 pg/ml) and sodium dodecyl sulphate (0.5%, 1.0
% and 1.5 %) to study plasmid borne traits. Curing of
plasmid was observed with 1.0 and 1.5 % conc. of
sodium dodecyl sulphate and all the concentrations of
ethidium bromide and acridine orange. Colonies of
the cured cells were dull, flat and with irregular
margins. Cured cells did not produce any symptoms
when inoculated in susceptible grape variety,
Thompson Seedless, however wild Xanthomonas
campestris pv viticola could produce the symptoms
within 72h of inoculation in the same host.

The wild pathogenic bacteria were resistant to
oxacillin, penicillin and vancomycin but in cured
bacteria the resistance was broken and it became
susceptible to all the aforementioned antibiotics.

53



%% ICAR-NRCG Annual Report 2020 g‘ %

it ﬁ,’\ N
TR odl, HU ST, had ek, HioW Hfeeh,
forafirmr qfredt, 889 g, | II-11-4, 2 T-
oA, Tier femsrfire Serdifean o fore ufaaed off |
TUAER JHRIT gef UA, deMT $aRT UA, did-g
HIFNIT FEHT TA SFNET % dehloush B |
2T IgHT TEReTIsed 3R e wafforg = SemTE
Frferg it fadiepiem 6t gig i et aferd fema o
Safeh QMG FIRAGH, ST Hrifeg dd
fadtepicn < faes g Fharas g T8 fegmm)
Tehiste, danR-fafda & stieiaiuss 3T
TSRS ST U] % fEeTs et 2|

Fatesca Alba, Coarna Regia, Cabernet Franc,
Manjari Medika, Kishmis Luchisty, Hussain Kadu,
PS III-11-4, 2A- Clone, Manjari Kishmish were
resistant to the bacteria.

Weeds Euphorbia hirta L., Lantana camara L.
Solanum nigrum L., Taraxacum officinale L., Sida
acuta L., Coccinia indica L. were the alternative hosts
of the bacteria. Trichoderma asperelloides and
Bacillus subtilis significantly inhibited the growth of
X. campestris pv. viticola while Pseudomonas
Sfluorescens did not show any inhibitory effects against
Xanthomonas campestris pv. viticola. Mancozeb,
ready-mixed copper oxychloride and antibiotic
kasugamycin were effective against the pathogen.
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V. Development of Pre- and Post-Harvest Technologies for Processing of Grapes

and Value Addition
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Evaluation of varieties and drying methods for
making coloured raisins

The project was initiated in 2019 with the objective
of identification of suitable black variety for raisin
making. Eight varieties namely Fantasy Seedless,
Nanasaheb Purple Seedless, Manjari Shyama, Sarita
Seedless, Kali Sahebi, Black Champa, Black
Champion and Convent Large Black were
evaluated. Bunch and berry parameters of black
grape varieties are given in table 20. Big size
bunches were observed in Kali Sahebi followed by
Nanasaheb Purple Seedless. Maximum berry
diameter was recorded in Black Champa followed
by Convent Large Black. Even though berries of
Sarita Seedless had thick skin (0.235 mm) and those
of Fantasy Seedless were thin skined, neverthless,
the differences were non-significant. The TSS also
did not differ significantly between the varieties
though, highest TSS was recorded in Manjari
Shyama (20.20°B). On 11" day of drying, Black
Champa, Black Champion and Convent Large Black
attained acceptable moisture level of 14-16 % as per
OIV standard while other varieties had more
moisture content. Maximum raisin recovery of
23.75% was recorded in Sarita Seedless while
Nanasaheb Purple Seedless recorded minimum
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recovery of 16.46%. Even though, berries of Kali
Sahebi recorded only 16.09°B TSS but the raisin
recovery was fairly higher as it is seeded variety.

Variety Black Champa had bold sized raisins (120.8
raisins per 100g) whereas Nanasaheb Purple
Seedless had small sized raisins (281.8 in 100g)
(Fig.22).

TfeTeRt 20. ShTet 3R feRert o Tt e [fvt ATugs

Table 20. Bunch and berry parameters of black grape varieties

fF= Varieties TS RS | AT awH uftr seer (feefl) | = weR | duana
(Vi) (wm) Berry size (mm) (fefd) (°f)
Bunch Berry . Skin TSS
Length weight (g) e .EEITFI thickness | (°B)
(cm) Length Diameter (mm)
15.96 29.46 22.3 15.20 0.163 18.80
Fantasy Seedless
TETERY U Higad
16.42 21. 15. 11. 181 19.
Nanasaheb Purple Seedless 6 35 39 80 0.18 960
TSt 3T Manjari Shyama 14.31 23.05 17.1 13.10 0.210 20.20
giar dieetd Sarita Seedless 14.10 27.02 16.77 11.70 0.235 19.73
Al |2st Kali Sahebi 24.49 38.17 21.20 14.70 0.186 16.09
&% =97 Black Champa 10.46 34.33 20.20 18.10 | 0.198 17.16
&% dfYg= Black Champion | 9.05 34.09 15.67 11.60 | 0.181 16.73
e TS &ieh
8.63 40.92 21.00 17.40 0.195 17.00
Convent Large Black ? ! ’ !
(HEY) 5% CD 5% 2.55 5.36 1.21 1.53 TIUH NS | Tiwd NS
g 30 ® Raisin recovery (%) 300
=] u Moisture Content (%) on 11th day of drying
"QE) 25 B No. of raisins per 100 g 250
s =
o on
g 20 200 2
3 P
g 15 150 &
z 10 100 5
g s
g5 s~
o 0
Fantasy Nanasaheb Manjari Sarita Kali Black Black Convent Large
Seedless  Purple Seedless ~ Shyama Seedless Sahebi Champa Champion Black
Variety

forr 22. foparfirer < Torer ATUEE

Fig. 22. Raisin quality parameters
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Phytochemical profiling and development of
nutraceuticals and value added products from
grapes

Analysis of polyphenol profile and nutritional
parameters of crude grape seed cake after oil extraction

Grape seed cake (GSC) is a by-product of grape juice
industry. The grape pomace generated after
processing of Manjari Medika grapes was
segregated into seed and skin. Seed was dried and
processed into oil by cold press extraction and the
remainder grape seed cake (GSC) was analyzed by
liquid chromatography-high resolution mass
spectrometry (LC-HRMS). The results revealed a
rich polyphenol profile in GSC. Twenty six
compounds belonging to diverse classes of
polyphenols were tentatively identified.

In literature, these identified compounds are reported
to have bioactivities with nutritional benefits. The
total residual fat content in the cake was found to be
1/3rd and the moisture level was found to be almost
double of that in the seed. Carbohydrate (78%) was
the major nutritional component followed by dietary
fibre (16%). The GSC of Manjari Medika contained
about 8% protein, which might offer several
beneficial functional properties. The values of these
nutritional parameters were also observed to be in
accordance to the ones observed in previous studies.

Preparation and biochemical evaluation of grape
skin fortified food products

Grape cookies and grape muffin cake were prepared
by spiking with an optimised amount of grape skin
powder. The fortified products were characterised
for their polyphenol profile by LC-HRMS and
antioxidant properties spectrophotometrically. The
fortified products offered an enhanced value of
dietary fibre and carbohydrate. The extract of control
muffin resulted in an inhibition of DPPH radical by
24% whereas the grape skin fortified muffin showed
an inhibition of 55%. Similar observations were
recorded during ABTS assay. The phenol content
was also estimated to be higher by more than 50% in
grape muffin as compared to control.



TAH—TTIRUATH gRT 3R & o 37k i fohier
TITRTSE AT JeTHTCHEh TRISEIoh (Hehet STTeheTH

I < T 3R AT o &Y H THER o TG, JTaNT
Jed & ®9 § UHE @ G121 39 HE H, 6 5
3731 1 A% TeraT T 3R eft < S5aw Tt deh g@TaT
TRIT YT U3 o &Y H THEY ST TT | AR Higeht
3R A == I A TEIge 1 fovesyor vert-
TISTRUATH g fohaT TRIT 3R 38kl qoT ST
arfoTfreh foret SereTonef e wifert va Sifet st
% A1 < TE| TEI I ATt AR H Fol T
oot Afgeht ® Shad HifedT (36%) 3 Eifedl st
(63%) & 3feres oft| Afenl 1 qof T off wiwd
tfgert 0 31ferep o1, SeEww & foru, damifteT-3-
IN-PATRCTChEEE I fiHdl had difedl 3R
Tifel At <hl g | shusT: 42 3R 28% § 3AfUeh
oft| Trort Afgept 3T Shert Gifert <t = & 316 o
e yq@ Afires (s Tt & dedf #) mifeada-
3-3-TAFIAEE q°T ATfeagia-3-31-6-11-
FURTChHTEE U

SR g ramie sedam e e
TAAH ITEII T I U TshaTeiiet higram
TR I TAR BT I ANETHT ST, 396
a1g S qun sraifoss ©WE % wfd 3R § IhI
SfshaTatt T 3TTeher T 8| WIS HiSHhT 3R I
39N U fshur 7q feRam e eml SRR A
fepTel U UHTETERE i i IR &l Heg §
STy et T 37K 37a | Sfiq - 375k & @ |
39 9 |, HIESIEM MU TR AT éshed
= rafa fefer fafy gro avesfya foram mam em)
HgeEH (Hiwd; 0.5% soy/dl) wfakes ufbe
(1%, st/ =fY) o ferafea feran mam)| sEeEm oe =t
Hifeem Zrieiimiare () 0.5% (ss/d) %
1 AT TR 3T g e (Ieeh 1 100
foreft) o wmy it =1 shiaferfe weh Aafes w@
3TN hteh Tt T | v <6t weh ffvea wmn
I HEIHAA-AIY Dleigsd H e w3
AR Tshamsfierar & @ Td 9 W@ 1| hiessad

;@%ﬁm a1fifes wfcragT 2020 @

Comparative phytochemical evaluation of grape
skin extracts for phenol profile by LC-HRMS

After the processing of grapes for juice and wine,
pomace is left behind as the residual biomass. In this
work, the skin fraction was cleaned and dried up to
an optimum level of moisture content and
homogenised to powder form. The phenol profile of
Manjari Medika grape skin was analysed by LC-
HRMS and compared with commercial varieties of
known repute, e.g. Cabernet Sauvignon and
Sauvignon Blanc. The total number of compounds
identified was higher in Manjari Medika than
Cabernet Sauvignon (by 36%) and Sauvignon Blanc
(by 63%). The absolute level of the compounds was
also higher in Manjari Medika, for example, the
detector count of pelargonidin-3-O-coumaroyl-
glucoside was higher in Manjari Medika than
Cabernet Sauvignon and Sauvignon Blanc by 42 and
28% respectively. The most dominant compounds
(in terms of detector counts) in the skin extracts of
Manjari Medika and Cabernet Sauvignon were
malvidin-3-O-galactoside and malvidin-3-O-6-p-
coumaroyl glucoside.

Grape anthocyanin functionalized chitosan
nanoparticle

The aim of the present study was to prepare and
characterize anthocyanin functionalized chitosan
nanoparticles followed by an evaluation of their
biotic and abiotic responses on grapes. Manjari
Medika grapes were used for anthocyanin extraction.
Anthocyanins extracted from grapes were purified
with the help of column chromatography and finally
dried with freeze-drying.

In this investigation, chitosan-based anthocyanin
nanoparticles were synthesized by the ionic gelation
method. Chitosan (CS; 0.5% w/v) was dissolved in
acetic acid (1%, v/v). Chitosan solution was mixed
with sodium tripolyphosphate (TPP) 0.5% (w/v) and
crosslinking of TPP with chitosan solution (100ml of
each) was performed using a magnetic stirrer. Then
a fixed amount of anthocyanin was mixed in
chitosan-TPP colloidal and kept overnight with
constant stirring. Colloidal were purified by
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centrifugation, followed by repeated washing and
sonication to raise pH up to 4.5. The semi-solid
mixture obtained was freeze-dried and stored at
room temperature.

The particle size, zeta-potential, and polydispersity
index (PDI) of the nanoparticles were measured
using dynamic light scattering (DLS). The
synthesized nanoparticles have diameter 478.2 nm
with PDI 0.463 and zeta-potential was 16.6 mV (Fig.
23). The work on improving zeta-potential and
reducing the PDI for stability and uniform size
distribution of nanoparticles is in progress.

The FTIR analysis was run to confirm the interaction
of chitosan, TPP and anthocyanin. Specific peaks
related to amide (CO-NH,), anhydrous glycosidic
and primary amine (-NH,) of bulk chitosan were
observed at 1639, 894 and 3384 cm respectively.

The FTIR spectrum of Anthocyanin-chitosan
nanoparticles strongly showed that peaks at 1662
cm’ (-CONH,) and 1594 cm™ (-NH,) were sharper
and shifted to 1646 and 1539 cm™ which denotes
Anthocyanin bonding with chitosan nano-
structures. (Fig. 24 aandb).

The samples were then further analysed with
Transmission Electron Microscopy and SEM-X-ray
Diffraction Analysis.
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VI. Food Safety in Grapes and its Processed Products
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Analysis and safety evaluation of agrochemical
residues and contaminants in agricultural
commodities and processed products

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

A field dissipation study was conducted in grapes to
evaluate dissipation kinetics and pre-harvest interval
(PHI) for Hexaconazole + Carbendazim,
Pyraclostrobin, Clothianidin, Kresoxim methyl +
Mancozeb, Prophite and Glufosinate ammonium at
the recommended dose (RD) and double the
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recommended dose (DRD) (Fig.25). In case of
insecticides viz. Spirotetramat and Spirotetramat +
Imidacloprid, it was carried out at the recommended
dose. The PHI of Hexaconazole + Carbendazim,
Pyraclostrobin, Clothianidin, Kresoxim methyl +
Mancozeb, Spirotetramat and Spirotetramat +
Imidacloprid were 60, 45, 60, 66, 30 and 30 days
respectively.

The residue of Prophite (Phosphonic acid) was
detected below the EU-MRL on sampling first day
after application. Similarly, the residue of the
herbicide Glufosinate ammonium was found below
the limit of quantification (BLQ<0.01) at first day
after the field application.
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Development of analytical screening and
quantitation method for estimation of pesticides
in tobacco

A non-target screening method was developed for
multiclass, multiresidue analysis of pesticides in
tobacco for identification of false positives and false
negatives. The analysis involved high resolution
accurate mass based screening and quantification.
The screening detection limit was established at 5-
10 ng/g (n=20 replicates) for most of the
compounds, and quantified with 95% confidence
level. The isomeric and isobaric pesticides could be
differentiated through chromatographic separation
based on unique product ions through applications
oftandem mass spectrometry.

Effect of different varieties of pomegranate on
the accuracy in pesticide residue analysis

The influence of different cultivars of pomegranate
on the quantitative accuracy in pesticide residue
analysis was evaluated. The pesticide mix in the ethyl
acetate extract of whole fruit of different varieties of
pomegranate was measured by LC-MS/MS and GC-
MS/MS. The results suggested a similar matrix
behaviour of Bhagwa and Super Bhagwa in terms of
recoveries. Similarly, Ganesh and Solapur Lal
varieties showed similar accuracy in results.
However, when the residues in Bhagwa or Super
Bhagwa were quantified by applying the matrix-
matched calibration graphs based on Ganesh or
Solapur Lal or vice versa, measurement accuracies
were significantly compromised. Thus, it is
important to quantify the pesticide residues based on
variety-specific matrix-matched calibration graphs.

Determination of paraquat residues by LC-
MS/MS

A high throughput method was optimized for the
determination of paraquat residues using LC-
MS/MS. The method involved analysis of this ionic
herbicide on a hydrophilic interaction liquid
chromatography column. Use of paraquat-D6 as an
isotopically labelled internal standard provided
consistent and satisfactory recoveries. When
evaluated in palm oil, the method provided a limit of
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quantification (LOQ) of 0.01 pg/mL. The
percentage recoveries at LOQ and higher
fortification levels (0.05 and 0.1 mg/kg) were
between 70 and 120% with the precision RSD
<20%. The optimized and validated method fulfils
the criteria of DG-SANTE guidelines and complies
with the MRL requirements.

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

An improved LC-MS/MS method is reported for the
determination of the residues of captan (+ its
metabolite, tetrahydrophthalimide), captafol, folpet
(+ phthalimide) and iprodione in fruits (grape,
pomegranate), vegetable (okra) and cereals (rice).
The optimized electrospray ionization parameters
(high cone gas flow and a low desolvation
temperature) did not result in degradation of these
compounds; rather they provided a significant
advantage over the conventional GC-MS/MS
methods, which lack sensitivity and repeatability.

Strategies for minimizing losses in recovery of these
compounds during sample preparation included
cryogenic comminution, extraction with acidified
ethyl acetate or acetonitrile, and dilution of the final
extract with acidified water prior to LC-MS/MS
analysis. The method resolved the problem of non-
specific mass spectra that these compounds usually
produce on GC-MS analysis involving electron
ionisation. The method performance complied with
the SANTE/11813/2017 guidelines, with recoveries
in the range of 70-120% at the LOQ of 0.01 mg/kg
across various fruit and vegetable matrices. The
efficiency of the method was reflected in its high
precision (RSDs < 10%) for incurred residue
analysis.

Application of automated mini-solid phase
extraction (SPE) cleanup for the analysis of
pesticides in complex spice matrixes by GC-
MS/MS

Pesticide residues are routinely tested in spices for
trade compliance. This results in a huge sample load
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for food testing laboratories and demands automation
in sample preparation. Thus, an automated sample
cleanup method using mini-SPE technique for a
range of spices, including chilli powder, turmeric,
black pepper, cumin, coriander and cardamom was
developed. This automated sample preparation
workflow involved an X-Y-Z instrument auto-
sampler and a set of mini-SPE cartridges comprising
cleanup sorbents. Spice samples were extracted by
acetonitrile and the extract was put into an
autosampler vial for automated mini-SPE cleanup
before analysis by GC-MS/MS.

For an efficient clean-up, three different sorbent
compositions were compared along with various
automated work flows. For the relatively simple
matrices (e.g. coriander, cumin, and cardamom), the
LOQ of the target pesticides was 0.01 mg/kg with
acceptable recovery and precision. For the relatively
complex matrices (e.g. turmeric, chilli powder, and
black pepper), the LOQs were 0.01 and 0.02 mg/kg.
Given its time effectiveness and efficient analytical
performance, this method can be adopted in
commercial food testing laboratories for time-bound
analysis of large volume of samples.

Development and validation of a multiresidue
method for pesticides and selected veterinary
drugs in animal feed

Animal feeds are often reported to be contaminated
with chemical residues. These compounds can cause
harmful effects to consumers of animal produce.
Thus, animal feed safety is an important regulatory
concern. The aim of this study was to optimise a
multiresidue method using LC-MS/MS and
GC-MS/MS for the simultaneous analysis of multi-
class pesticides and a number of frequently used
veterinary drugs. The method was validated in a
range of feed matrices, including maize feed, poultry
feed and mixed feed concentrate. The optimised
sample preparation workflow involved extraction of
feeds (5 g) with ethyl acetate (10 mL). This was
followed by a freezing step (at -20° C) for
eliminating the matrix co-extractives. The extract
was further cleaned by dispersive solid phase
extraction with a combination of primary secondary
amine C18 and florisil sorbents.
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From the cleaned extract, an aliquot was analysed by
GC-MS/MS, while another portion of it was
solvent-exchanged with acetonitrile:water (50:50)
and then analysed by LC-MS/MS. A total of 192
pesticides was analysed by GC-MS/MS within a
runtime of 22 min. The LC-MS/MS method was
validated for 187 compounds including 17
veterinary drugs. For most of the compounds, the
LOQ was 0.01 mg/kg. The recoveries at LOQ and
higher levels ranged between 70% and 120%, with
precision-RSDs of <20%.

High throughput residue analysis of Indaziflam
and its metabolites using LC-MS/MS

Indaziflam (IND) is a broad-spectrum herbicide. In
this study, a rapid method for the residue analysis of
IND including its metabolites, viz., IND-carboxylic
acid, diaminotriazine, and triazine indanone in a
wide range of food matrices (fruits, vegetables, palm
oil) using LC-MS/MS was developed. The
optimised LC run-time was 7] min. All these
analytes were estimated by LC-MS/MS multiple
reaction monitoring. The limit of quantification
(LOQ) of IND, IND-carboxylic acid and triazine
indanone was 0.001 mg/kg. For diaminotriazine, the
LOQ was 0.005 mg/kg. The method accuracy and
precision complied with the SANTE/12682/2019
guidelines of analytical quality control. The
potentiality of the method lies in a high throughput
analysis of IND and its metabolites in a single
chromatographic run with high selectivity and
sensitivity.

Considering its fit-for-purpose performance, the
method can be implemented in regulatory testing of
IND residues in a wide range of food matrices that
are consumed and traded worldwide.

Multiresidue analysis of pesticides in moringa
pod

Over the years, moringa pods are known for
nutritional and health benefits. The cultivation of
this crop receives frequent pesticide applications.
However, there exists scarcely any validated method
for pesticide residue analysis in this matrix. The
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MRL of pesticides in this crop are mostly set at the
default level (0.01 mg/kg). This study was
undertaken to develop, and validate a multiresidue
method for simultaneous analysis of multi-class
pesticides in moringa pods by GC-MS/MS and LC-
MS/MS. The homogenized sample (10 g) was
extracted with acetonitrile (10 mL) and then cleaned
by dispersive solid phase extraction using a
combination of 50 mg primary secondary amine, 5
mg graphitized carbon black and 25 mg C18
sorbents and analyzed by LC-MS/MS. Another
portion of the extract was reconstituted in ethyl
acetate and then analysed by GC-MS/MS. The
method was validated as per the SANTE/ 12682/
2019 guidelines using GC-MS/MS (180 pesticides)
and LC-MS/MS instruments (203 pesticides). The
method provided satisfactory analysis of the
targeted pesticides with good calibration linearity
(>0.99), high precision (RSD<20%) and accuracy
(recovery, 70-120%).

The reconstitution of the acetonitrile extract in ethyl
acetate significantly reduced the matrix effects on
GC-MS/MS analysis. The use of matrix-matched
standards could improve the recoveries. The method
offered a large-scale analysis of multi-class
pesticides with high accuracy, and precision at 10
ng/g, and even at higher levels. The method
performance complied with the regulatory
requirements, and thus, can be implemented in
routine testing purposes.

ook
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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 18" 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,
2020-21 for export of table grapes to the EU countries
was updated. In this season, a list of 67 pesticides
(Annexure 5), with label claim with CIBRC was
recommended and 267 pesticides (+ their metabolites
and isomers of toxicological significance) (Annexure
9) to be monitored in all export samples were
finalised for implementation. SOPs were harmonized
for all the nominated laboratories on grape for
multiresidue and single residue analysis of pesticides
and other contaminants. A total of 44808 farms were
registered in Maharashtra, Karnataka and Andhra
Pradesh for export to EU as per record on GrapeNet.

During the year 2019-20, out of 12999 samples
analysed, a total of 798 Internal Alerts were reported
on the basis of MRL exceedances. On the basis of re-
sampling results and MRL compliance, around 131
internal alerts were revoked. Hence the effective
internal alerts for export to European Union were
667 which accounts for around 5.13% of the total
samples analyzed. The summary of major pesticide
detectionin 2019-20 season is givenin Table 21.
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Table 21. Summary of major pesticide detection in 2019-20 grape season

U HRieATITE i AW farreten <t w
S. No Name of pesticide Number of failure
1. | S%RE (%) Buprofezin (F) 279
5 4 -1 -2 ~FA AT (HeTHTATEE 3T ThTHIH ) 160
’ 4-bromo-2-chlorophenol (metabolite of Profenophos)
3. | FIRUTEEE Chlorpyrifos 67
4. FAaMfRA Abamectin 45
5 femfrar (feaifrer + femifae gewa AeEianse (We46136) 35
' Fipronil (sum of fipronil + fipronil sulfone metabolite (MB46136))
6. | s FIEE Chlormequat Chloride 31
7. | THi%e Acephate 31
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Proficiency testing programs

The National Referral Laboratory (NRL) at ICAR-
NRC for Grapes, Pune is accredited for ISO
17043:2010 (Proficiency Testing Provider) since
June, 2018. The aim of the proficiency testing (PT)
was to verify the quality, accuracy and comparability
of test results produced by commercial food testing
laboratories in the country for pesticide residue in
fruit and vegetable and aflatoxin in peanut and
peanut products. During the year 2020, NRL
conducted two PT Programs as per [ISO 17043:2010
standard. The summary of each program is as given
below.

A. Proficiency testing of Aflatoxin in peanut
homogenate (NRL/PT-Peanut/2020/Aflatoxin)

This PT round was organized on 20" February 2020
for aflatoxin in peanut homogenate. The PT test
material was distributed amongst 36 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. The results
were received from the 33 participating laboratories
within prescribed time limit, however, three
laboratories did not submit the results on time. The
results are given in the table 22.
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Table 22. Aflatoxin PT in peanut homogenate

forvers TieRd |z <2 | Gfer 2< |z] < 3 | ariieha 2< 2] <3
Analytes Acceptable Questionable Unacceptable
AreATe T &1/ Aflatoxin Bl 32 1 -
FAFATR T 1/ Aflatoxin G1 31 1 1
%A AT/ Total Aflatoxin 31 1 1

. FARTET SRR H hIeATIIEh TN oh foTl STeuTar
TRI&I0T (THTRUSA /Hi-Twet /2020 /A-1)

I8 fi& we 8 sy, 2020 w1 IR THEfET o
TSI ST oh foTT TSI fomam T | aiieqor
qrft 46 aTfoTfsues TieToT SRTRITeT3T < forafia i

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

This PT round was organized on 8th September,
2020 for pesticide residues in grape homogenate.
The test material was distributed to the 46
commercial testing laboratories. Each participant

AITCTERT 23. SR THRTREY | ShIEATIIE Ha9IHt 1 Uit

Table 23. Pesticide residue PT in grape homogenate

o= Analytes agwnﬁuaiﬂmaﬁ ‘{Eﬁgﬁ g m
Eaksie | |z| <2 2<|z| <3 2<|z| <3
No. of laboratory | Acceptable | Questionable | Unacceptable
participants

ﬁﬁ@ﬁ? Azoxystrobin 45 45 - -
@ﬁ?ﬁr—[ Buprofezin 45 45 = R
HIE~STSH Carbendazim 45 40 2 3
FARTIEEI®BE Chlorpyrifos 46 46 - -
TSl Difenconazole 44 43 1 -
E"I'&Sﬁ?ﬁ'lﬁck Dimethomorph 44 43 - 1
ﬂ?:ﬁw Fluopyram 44 42 2 -
Wﬁm Fluxapyroxad 43 42 1 -
sﬁ@wﬁﬁl@ Imidacloprid 45 45 - _
S| ﬁ?%ﬂsﬂ Kresoxim methyl 45 45 = _
g Mandipropamid 45 45 - -
ﬁgﬁ,—.ﬁ:{ Metrafenone 44 42 2 -
II'ISTﬁ&E'IﬁF[ Myclobutanil 45 44 1 -
ITSUSARZISH Pyraclostrobin 44 43 - 1
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laboratory had to analyse pesticide residues as per
the provided target list of 211 pesticides under
Annexure 9 of residue monitoring plan. From
analysis of the PT data, it was observed that out of 46
participant laboratories, 40 laboratories achieved
satisfactory z-score for all the target analytes. The
summary of the PT resultis given in table 23.

Assessment of nominated laboratories

A number of laboratories from across the country
were assessed during the ongoing season in 2020-21.
Based upon the audit report and performance in the
PT programme, 27 laboratories were recommended
to APEDA for access to GrapeNet for the season
2020-21.

Compliance check: 5% sample analysis as per
RMPin grape.

Around 200 number of counter-samples from pack-
houses, farms and nominated laboratories were
collected through GrapeNet. Each sample was tested
for all the Annexure 9 agrochemicals. The results of
all the samples tested at NRL were similar to
corresponding laboratory results.

NRLrecognized as FSSAI Reference Laboratory

NRL of ICAR-NRCG has received the recognition
of National Reference Laboratory of FSSAI for the
pesticide residue and aflatoxin analysis. From the
regional FSSAI centres samples of fresh grapes,
oranges, apples, mangos and 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.

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

Five grape grower's fields were visited at Sangli and
Solapur regions at various stages of vines
development to facilitate the filling of farmer's
applications for registration with PPVFRA, New
Delhi. Observations were recorded for 40 characters
as per DUS guidelines. The information of three
candidate grape varieties (RK Seedless, VSD
Seedless and Elongated Purple Seedless) were
documented as per PPVFRA guidelines for filling
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the applications for registration. Farmers were
guided to fill the applications which were forwarded
to PPVFRA through ICAR-NRCG. Also the
consolidated reports of four candidate varieties
(Margun, Bargun, Churgun and Rukuchan) from
Ladakh were submitted to PPVFRA for further
processing for registration. Application of Institute
variety 'Manjari Shyama' was filled for registration
with PPVFRA, New Delhi.

On-site DUS testing of three candidate varieties
such as ARRA-15, Manjari Kishmish and Manjari
Naveen was conducted for recording bunch and
berry related traits. Fields of ARRA-15 at Nashik
region were visited on 8" January and 11" December,
2020 for recording observations at vegetative and
harvest stage.

The consolidated on-site DUS test report of
candidate variety 'DANAKA' (initially named as
'NEW SONAKA") was submitted to PPVFRA for
further processing for registration. This variety was
registered with authority during the year 2020
(Registration No.: 164/2020).

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

Five prime varieties of grape, Thompson Seedless,
Manjari Medika, Manjari Naveen, Fantasy Seedless
and Manjari Shyama were planted in order to
determine the suitable grape variety for West Bengal
condition. Initially vegetative growth of all the
variety was luxurious but Thompson Seedless,
Manjari Naveen and Fantasy Seedless were
susceptible to dieback, which led to death of
majority of the canes. However, Manjari Medika
was relatively tolerant against dieback disease and
most of the cane were relatively unaffected. In the
last week of February, 2020, fruit pruning was
completed. Hydrogen cyanamide 50 SL @30ml/I
was applied on the dormant bud immediately after
pruning to ensure proper and uniform bud sprout.
The fresh flush was healthy and bloomed
abundantly. On an average yield of 19 kg/vine was
harvested in Manjari Medika. Average bunch weight
was 410g. The fruit was sweet in taste. Uniformity
in bunch colour was observed in Manjari Medika.
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The secret to proper growth, vine production and
fruit sweetness is proper nutrient management.
Systematic fertilizer application through drip
supplemented with foliar application of nutrients
like magnesium and zinc was followed. Since the
area receives continuous rain from July to
September, the anthracnose outbreak was extreme
and difficult to control. Depending on the severity of
the disease and the weather Thiophanate methyl
70WP@ 1g/L.and Hexaconazole SSC (@ 1ml/L were
found to be effective against the disease when
applied every 3 to 5 days.

The crop was also infected with downy mildew. To
control the disease, Mancozeb 75WP @ 2.5g/1,
Cymoxanil+Mancozeb (8+64 WP) @ 2g/L, and
Kresoxim methyl 44.3 SC @ 1.5ml/l were used. The
vine dieback was troubling, and all of the varieties
especially Thompson Seedless were severely
affected. The dieback outbreak was effectively
managed by combining effects of a bio-control agent
and a fungicide. Trichoderma sp. was applied as a
foliar spray and also as a soil drenching at a
concentration of 3 g/l. Apart from that COC 50 WP @
3 g/1, Hexaconazole 5 WP @ 1.ml/l, Carbendazim 50
WP @1.5g/1 and Dimethomorph 50 WP @0.5g/1
were applied at 3 to 7 days interval as per the need.
Among insect pests, caterpillars and thrips caused
major damage and required continuous management.
Emamectin benzoate 5SG @ 0.25g/L and fipronil
5SC @ 0.7ml/L were effective to manage the
caterpillars and thrips respectively.

Coordinated Horticulture Assessment and
Management using Geoinformatics (CHAMAN
-Phase-II)

The major objective of the CHAMAN Phase-II is
operationalisation of the technologies developed
during the Phase-I, taking up new crops and research
and development studies, especially the crop yield
modelling. The project is funded by Mahalanobis
National Crop Forecast Centre. The work plan for the
collaboration between Mahalanobis National Crop
Forecast Centre, DAC&FW and ICAR-National
Research Centre for Grapes, Pune has been developed,
initiated from Jan., 2019 and objectives finalised.
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Yield estimation

As per the work plan, yield estimates for four
different districts of Maharashtra namely, Pune,
Nashik, Sangli and Solapur were determined. For
each district, survey was made and vineyards
selected from those area/tehsil that contributed at
least 75% of the grape area of that district. The
estimated area provided by Director of Horticulture,
Mabharashtra, 56265, 3050, 22590 and 16020 hectare
of vineyards are there in Nasik, Pune, Sangli and
Solapur districts.

The yield data was collected from 49, 52, 25 and 30
vineyards from Nasik, Sangli, Solapur and Pune
respectively. The average yield based upon the
selected vineyard data are 9.07,9.38, 12.19 and 7.72
t/acre for Nasik, Sangli, Solapur and Pune,
respectively. The estimated yield are 1260.5, 58.2,
523.4 and 482.4 thousand MT for Nasik, Pune,
Sangli and Solapur respectively.

The estimated yield based upon survey and the
Maharashtra Govt. yield data was compared and
except for Solapur where the yield estimate differed
by 36.86% over state estimate, in other districts, it
varied from -4.66% to0 0.73%.

Data collection for Simulation studies

The work on data collection for developing crop
yield model is in progress. The data collection is
being done on Thompson Seedless vines. As per the
work programme, a total of 15 vines were selected
for collecting data for developing yield models. The
vines were fruit pruned on 7" October, 2019 and
harvested on 6" Feb., 2020.

During the fruit pruning season, data on leaf area
index (LAI), transpiration, photosynthesis,
chlorophyll content and leaf water potential was
collected. Theleafareaindex increased from 0.04 to
2.22 and thereafter declined slowly till harvest and
afterwards the decline was more perceptible (Fig.
26). The dipin LAl on 5" and 16" November is due to
shoot thinning activity as part of crop management.
This fruit pruning season faced rains due to cyclonic
disturbance was active till 5th Nov., 2019. This led to
severe downy mildew incidence that affected the
yield of the vines. The chlorophyll concentration
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index increased from 20 till 78 DAP and thereafter it
started declining with the leaf maturity (Fig. 27).
The highest chlorophyll content was obtained during
berry development stage. The leaf water potential (-
bar) increased from 6.81 (30 DAP) to 9.40 (Harvest)
due to increase in temperature. Inbetween there was
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Fig. 26. The change in leaf area index of the Thompson Seedless vine during fruit pruning season
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drop in values due to rains in November and drop in
temperature during December-January.

On an average, the pruned biomass (leaf and canes)
on oven dry weight basis after foundation pruning
ranged from 1.18 kg to 1.73 kg per vine basis, while
it ranged from 0.73 to 0.88 kg per vine after fruit
pruning. The biomass content due to shoot thinning
activities during fruit pruning season ranged from
0.37 to 0.50 kg per vine on oven dry wt. basis
whereas during foundation pruning season, it ranged
from0.21 to 0.41 kg per vine.

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

A total of five meetings of Institute Technology
Management Committee (ITMC) were held to
scrutinize and discuss various issues. A meeting was
held to discuss status of technology “Strain DR-39
of Bacillus Subtilis” and outline further course of
action for its commercialization with Agrinnovate
India Limited, New Delhi on 24.02.2020.

Filing for the online patent application No.
202011014416 entitled 'Method for extraction of
grape seed oil comprising bioactive compounds
from Manjari Medika variety of grape' completed.

Form III was filed on 19.12.2020 for approval from
NBA for patent application number 201811033379
entitled 'Isolation and Identification of Novel
Attractant Pheromone for Pink Mealybug and its
Method of Synthesis' with application No.
INBA3202002340.

Response was filed for following First Examination
Report from PO during the year for 'A method for
preparation of enriched yoghurt' on 22.11.2020.

Component-II of the XII Plan Scheme 'National
Agriculture Innovation Fund (NAIF)'

Agri-Business Incubation (ABI) Centre activities

The ABI centre has to support the activities like
entrepreneur development, support the startups,
establishment of FPCs, FPOs, etc. During the year,
meetings were arranged to update the students on
ABI activities and attract them to join ABI centre.
The details of activities of ABI centre are given
below.
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| FARMERS TRAINING OUTSIDE THE STATE

year students of College of Food Technology,
MIT — ADT University, Pune was organized on
March 07,2020.

. A total of 45 participants including farmers and

officials from Department of Horticulture, Theni
(T.N) participated in meeting-cum-training
organized on February 27,2020.

. An interactive meeting was organized on July 27,

2020 with officials of KVK, Narayangaon, Pune
where Manjari Medika technologies were
discussed.

. Meeting organized with Mr. Santosh Nalawade

from Sangli on November 05, 2020 to discuss
issues on drying of grapes and Manjari Medika
technologies.

. An interaction of Advisory committee of ABI

Centre of the institute was held on November 25,
2020. In this meeting, discussion was carried out
on three proposals received from Mr. Santosh
Shintre (for Startup), Mr. Santosh Nalawade (for
Startup) and Mr. Vivek Ugale (for EDP).

. An online meeting was convened on 05

December, 2020 to introduce technologies and
services available at ICAR— NRC for Grapes to
final year students of three colleges viz., College
of Agriculture, Selu (VNMKYV, Parbhani),
Chhatrapati Shivaji College of Agriculture, Oros
Kirlos (Dr. BSKKYV, Dapoli) and K. K. Wagh
College of Agriculture, Nashik (MPKYV, Rahuri)
inwhich a total of 98 students participated.

. An Online meeting was convened to introduce
technologies and services available at ICAR —
NRC for Grapes to final year students of different
colleges viz., College of Agriculture, Badnapur
(VNMKYV, Parbhani), College of Agriculture,
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Phaltan, Shreemant Shivajiraje College of
Horticulture, Phaltan (MPKYV, Rahuri), College
of Agri-Business Management, Sangamner
(MPKYV, Rahuri) and Aditya College of
Agricultural Biotechnology, Beed (VNMKY,
Parbhani) in which a total of 98 (ninety eight)
students participated. This online meeting was
organized on December 07,2020.

ICAR-AICRP on Fruit (Grapes)

ICAR-NRC for Grapes, Pune is a coordinating
centre for grape experiments allotted to nine centres
i.e. Ludhiana, Mandsaur, New Delhi, Periyakulam,
Pune (ICAR-NRCG), Pune (ARI), Rahuri,
Rajendranagar and Vijaypura under AICRP mode.
Apart from above, institute is also working on grapes
under ICAR-AICRP on Fruits. Currently, there are
seven ongoing AICRP trials.

Evaluation of coloured table varieties (1.4.7.Gr.)

Six coloured table grape varieties viz. Red Globe,
Fantasy Seedless, Crimson Seedless, Manjari
Shyama, Nanasaheb Purple Seedless and Sharad
Seedless (check) were evaluated for phenological,
fruit characters and yield related parameters. Due to
heavy incidence of downy mildew during flowering
period (November, 2019), substantial yield losses
occurred in these varieties. Red Globe, Nanasaheb
Purple Seedless, Manjari Shyama, Fantasy Seedless
and Sharad Seedless took 142, 127,128, 128 and 129
days respectively to harvest.

Evaluation of raisin varieties (1.4.8.Gr.)

Four raisin purpose grape varieties such as Merbein
Seedless, 2A-Clone, Manjari Kishmish and
Thompson Seedless are being evaluated for yield,
quality and sensory parameters. Merbein Seedless
took minimum number of days to attain 22-23°B,
while Manjari Kishmish required a week more than
the Merbein Seedless. Although the bunch weight
was minimum in Manjari Kishmish, 100 berry weight
(143 g) and raisin recovery (25.2%) was maximum.
Better sensory acceptance was recorded for Manjari
Kishmish followed by Thompson Seedless.

Evaluation of juice varieties (1.4.9.Gr.)

Manjari Medika, Gulabi x Bangalore Purple, H 516,
Arka Shyam and Bangalore Blue (check) were
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evaluated for juice purpose. All the varieties were
early to ripe and took approximately 125 days after
fruit pruning to harvest. Maximum fruitful canes
were recorded in Arka Shyam. Yield ranged from
1.42 kg/vine in Gulabi x Bangalore Purple to 9.27
kg/vine in H 516. Highest juice recovery and juice
colour intensity was recorded in Manjari Medika
followed. These two varieties also scored maximum
in sensory evaluation including overall acceptability
and found superior than the Bangalore Blue (check
variety).

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

Experiment was initiated to evaluate performance of
Thompson Seedless on four rootstocks (Dogridge,
1103P, SO4 and 110R) with respect to yield and
quality. First year fruiting was obtained with 4-7
bunches per vine, but bunches dried due to severe
incidence of downy mildew.

Assessment of post-harvest losses in grapes
(4.4.1.Gr.)

During fruiting season of 2019-20 heavy and
continuous rains from last week of October to first
week of November was recorded. Early pruned
vines were badly affected and about 30% grape were
damaged in Maharashtra. The late pruned vineyards
also suffered due to lockdown. Farmers were unable
to harvest the produce due to labour unavailability.
However, ten farmers were contacted to generate
data on post-harvest losses.

The data revealed that the cutting above knot was
complied by 100% followed by placing of grape
filled crates in shade (90%) and lining of crates
(80%). While, harvesting of grapes before 10 AM
and staying of filled crates in vineyards not more
than 2 hours was least complied (10%). Only 9.9%
losses were recorded in grapes when data (through
interview) was collected at harvesting, transport and
retailing.

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

Surveys were conducted in Pune, Jalna, Solapur,
Nashik and Sangli during fruit pruning season from
October 2019 to March 2020 for the common
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diseases of grapes viz. downy mildew, powdery
mildew, anthracnose and bacterial leaf spot. During
61-90 days maximum disease incidence was
recorded for downy mildew having a PDI of 10.4
(5.1-15.7) and minimum for Anthracnose with PDI
of 1.1 (0-2.2). During 91-140 days, maximum
disease incidence was recorded for downy mildew
having a PDI of 6.3 (0-12.6) and minimum for
Bacterial leaf spot with PDI 0f4.8 (0.0-9.6).

Under this AICRP trial, twenty four vineyards were
surveyed after foundation pruning during April-
September 2019 by this Centre. Only anthracnose
was observed during this period with a PDI ranging
from 2.6 to 11.2. In some vines bacterial spot were
also observed withaPDI of 1.3 -2.7.

Digital disease maps were prepared for Ludhiana,
Rajendranagar, Rahuri, Vijayapura, Periayakulam,
Mandsaur and Pune AICRP Centers for disease
(PDI) survey data for the period Oct 2019 —Sep 2020
(Fig. 28). A total number of 65 digital maps based
upon survey data of grape disease incidence with
respect to crop growth stage were developed.
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Fig. 28. Digital disease maps
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Table 24. Nutritional composition of Indian raisins

Completed projects

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

Salient Achievements

Comprehensive nutritional quality evaluation of
Indian raisins were done for 56 samples collected
from raisin producing regions of Nashik, Sangli,
Solapur, Pune and Vijayapura. The average
nutritional composition is as given below in Table 24.

HHTh HUGE 3iera e
S. No Parameters Average Range

1 | P wEiEESS (91/100 M) Total Carbohydrate (g/100g) 70.07-79.90

2 | WA (I/100 7T) Total Protein (g/100g) 3.38-4.22

3 | =™ (I1/100 3T) Total starch (g/100g) 1.05-1.37

4 |@Hs (/100 UT) Minerals (mg/100g)
Hfcsrd Ca 46.55-72.76
TAIfsad Na 12.77-15..61
K 771.42-1021.59
AR Mg 9.08-38.85
5 Zn 0.20-0.32
I Cu 0.18-0.37
3T Fe 3.28-5.71
TS Mn 0.30-0.45
BEHRE P 82.45-107.71

5 | 3T 3T (Bt AT 3T ST 9TRTd ) Amino acids (in % of total amino acids)
ot Tryptophan 29.29-54.91
et Proline 28.99-64.81
TR Tyrosine 2.17-26.09

6 | 3hT (/100 7T) Sugar (/100 g)
IS Glucose 15.75-21.07
%S Fructose 16.78-22.51

7 | faerfim s (fwm/ 100 31T) Vitamin B (mg/100g) 0.02-3.46

80



ferfirr il & webat fopu U ame =gt (30 1)
TTSUT TUTEAT HTeheT T TRIT T 3R H HIeERSS
3R fpTer ameft shmer: 0.81-1.51 foon/feft 3R
1.88-2.83 711/ gl I TS|

3R &S 9 H 81 3T G hl FRET & fo1u
e -ThHTEE N e -wHuE /uHe g faeryor
i weh fafer wenfua &1 it aem @ fafi= g s
qeT (10 TREAT) T THT 37T THI3A (37 THT 37A)
ToRaT TR AT TR o G S dd F T i TR
hael 2 T IG d oh THT 3TFA THIEA o 91 TA
TEl @, I freTTae & Rt 8 Hehd & |

$ 10 3R ot T 1 hieAmIeh TaRNl % foru oft
fogctyor ferem TR M 276 HleTwER w1 TeHi-
THUH /THTE 3T 69 HITeh 1 SIE-THuE / g
T forweror <6 fofw, st fsehuor sifskan wrehRa i
TRt | T feroeTsorehi &g 10 o /fepam <hr wetaiery ST <6l
Tt off| Shad 6 Tl A TATeg TR 9 W R T
A AN H Iuiafa few) e
TR (0.01-0.9 fomm/foRm) , SgepmTeIat (0.01 -
0.02 o /fepam) 37w wefiehe (0.08 o /feram) @ 21

fopmTiireT, amee 31X 3P 1 01 & Ueh Sg-harshiay
(rverretfaas &1, 2, Sl qur Sf2, 3
3ishTeifae-1) fsahuur 3 faweryor fafyr sgfoa
&1 At 59 fafyr # vemtfores frsensor, wiowen agw
HW W IRENET b W JUANTH -THUAL!
forverwor sfrer B fafi= afeam o ofi faversrt &
fo1w 0. 5 711 /TR wh1 weraTraRy ST ek T 2|

Ao foveiuoncdss TIeishid g0 300 & 3feres
ShicATETeh 3TN o fofu 56 fepwifirer Tl # geam
T TR TR YHEE: oitsel ATsEAIiyA 3T
HISSTIoTT o 3TaRY shAST: 0.01 § 0.144 3 0.10
¥ 2.64 fon /fepum <6t wigan # °TC T TE-Hahiay
o1 JuaiTerd ~Uhuers! gr fergersor feparm | e
FAHATCFT 3T SAThreifere Figdm shusl: 0.41 &
6.73 31 0.2 T 2.39 HrsshiuT/foum o = oft |

AT A (30) 1 GEAT e SE- 3T
eI, TF-Haeh(dy, TR G137l 3R T &

RSES
ICAR

;@%ﬁm a1fifes wfcragT 2020 M

Nutritional quality evaluation of wine samples
collected from different regions (30 samples) were
done and total carbohydrates and phenol content,
ranged from 0.81-1.51 mg/mL and 1.88-2.83 g/L
respectively.

An analytical method for profiling of fatty acid
composition in grape seed oil was established by
GC-FID and GC-MS/MS analysis. Fatty acid profile
(37 fatty acids) of different grape seed oil (10
numbers) from market was done and compared with
pure grape seed oil. Only 2 samples did not match
with the Fatty Acid profile of pure grape seed oil,
which could be due to adulteration.

These 10 grape seed oil samples were also analysed
for pesticide residues. Pesticide residue extraction
procedure for 276 pesticides amenable to LC-
MS/MS and 69 pesticides amenable to GC-MS/MS
was standardized. LOQ of 10 mg/kg was achieved
for all analytes. Only 6 samples showed the presence
of one or other pesticide residues above the LOQ
level. Major pesticide detected were dimethomorph
(0.01-0.9 mg/kg), tebuconazole (0.01-0.02 mg/kg)
and acephate (0.08 mg/kg).

A multi-mycotoxin (Aflatoxin B1, B2, G1 and G2;
and Ochratoxin-A) extraction and analytical method
was optimized for raisin, wine and grape seed oil.
The method involves methanolic extraction,
immune affinity column cleanup followed by
UHPLC-FLD analysis. A LOQ of 0.5 ug/kg was
achieved for all analytes in different matrices.

Safety evaluation was carried out in 56 raisin samples
for more than 300 pesticide residues by standard
analytical protocol. Lambda cyhalothrin and
carbendazim were the major residues found, with the
concentration ranging between 0.01 to 0.144 and 0.10
to 2.64 mg/kg respectively. Multi-mycotoxins by
UHPLC-FLD was also analysed. The total aflatoxin
and Ochratoxin concentration ranged between 0.41 to
6.73 and 0.2 to 2.39 ng/kg respectively.

Safety evaluation of wine samples (30 nos.) were
carried out with respect to multi-residue pesticides,
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multi-mycotoxins, heavy metals and allergens. Out
of the total samples analyzed, 7 samples showed the
presence of mycotoxins whereas 4 samples showed
the presence of Ochratoxin-A above LOQ level. No
allergens were present in all the samples analyzed.
Further, 67% of the samples showed the presence of
one or other pesticide residues below the MRL level.
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NEH

The programme of NEH and TSP is being
implemented mainly in Champhai district of
Mizoram in collaboration with Department of
Horticulture, Mizoram State. The main objective is
development of grape industry in Mizoram. Almost
all the grape cultivation is concentrated in Champhai
district with Bangalore Blue variety.

Field Demonstration

Field demonstration of Centre's schedule on
hydrogen cyanamide application for uniform
sprouting, fertilizer and plant protection in
Bangalore Blue was carried out on ten growers'
vineyards. In most of the areas, pruning was
conducted during 1* to 2™ week of the February,
2020. However, sprouting started from 1" week of
March, 2020. Delayed sprouting was observed
mainly due to drop in temperature and late
application of hydrogen cyanamide. Uniform and
early bud sprout as well as bunch emergence was
observed in hydrogen cyanamide applied vineyards
as compared to vineyards where no hydrogen
cyanamide was applied. Even sized and bold berries
with increased yield were also observed.

Average productivity of 2194.4 kg/acre was
recorded in demonstration plots as compared to
452.34 kg/acre in plots where Centre's package was
not applied. Thus, on an average, farmers of
demonstration plot earned Rs 87051/- per acre over
other farmers.

Planting material

Actotal of 60 cuttings and 60 grafted vines of Manjari
Medika were provided to Mr. Pu Kunga, Dy
Director, Department of Horticulture, Aizawl. The
planting of grafted vines and cutting were
demonstrated to the concerned person.
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Capacity building programme

A training program on 'Nutrient, pests and canopy
management in grape' was organized for grape
growers on 5" February, 2020 at Champhai under
NEH Scheme in collaboration with Department of
Horticulture, Govt. of Mizoram (Fig. 29). About 100
grape growers participated in the program. Dr. R. G.
Somkuwar, Dr. A.K. Upadhyay and Dr. D.S. Yadav,
guided the grape growers on different aspects of
grape cultivation. Growers were advised on (i)
adjustment in pruning dates based on the minimum
temperature available in the area, (ii) necessity of
hydrogen cyanamide after pruning, (iii) use of
quality planting material for establishing new
vineyard, (iv) need to follow vertical shoot
positioning considering the harvest of sunlight for
developing sugar in berries, (v) leaf retention for
berry development, (vi) use of nutrients as per
requirement based upon crop growth stage, (vii) use
of environment friendly pest management methods.

o1 29. 3R § dive e, e TE hAd YaEH W Uiierr wriskH o gfaanft
Fig. 29. Participants of the training programme on 'Nutrient, pests and canopy
management in grape’'
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Mr. VL. Viana Rokhum, SDHO, Department of
Horticulture, Govt. of Mizoram, Champhai also
addressed the growers on importance of following
standard package of practices for grape cultivation.
Mr. K. Zonunsanga, HEO, Department of
Horticulture, Champhai provided the translation in
Mizo language

Besides this the grape growers were given a practical
demonstration on pruning and chemicals and
fertilizers application (Fig. 30).
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Fig. 30. Demonstration
on pruning method in
Vengsang, Champhai
Dist., Mizoram

SCSP

Three villages in district Jalna viz. Nandapur,
Kadwanchi and Tandulwadi and Ranjankhol in
Ahmednagar were covered under the programme. A
total of 140 beneficiaries from these four locations
were benefitted under the scheme. Seeds of
vegetables, wheat and onion as well as pesticides
and fertilizers were distributed to the beneficiaries.
To facilitate carrying and storage of agricultural
inputs, plastic crates and storage structures as well as
wheel barrows were purchased and distributed to
beneficiaries (Fig. 30).

Finally, battery operated spray pumps were given to
the farmers of Kadwanchi and Nandapur for adopting
proper plant protection measures. During the period,
apart from distribution of agricultural inputs,
implements and storage structures to the bene-
ficiaries, training programme were also organised for
the beneficiaries. The details are given in Table 25.
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Fig. 31. Distribution of agricultural inputs, implements and storage structures to the beneficiaries under SCSP

ATTeTeRT 2 5. THETHT o dgd T(I170T hRIshA
Table 25. Training programmes under SCSP

%4 | faowm Eic] e SR

S. No. | Resource person Place Date Purpose

1 1. WI. 9WPpeR, qUT | AgAaTe!, S 10" S/ | SRS sl Y= qen fohemi &
<=t

I &% Tandulwadi, Jalna June 2020
Dr. R.G. Somkuwar and Vineyard visit and discussion
other staff members with the growers
2 2. T, P @, @, 9" T/ | WU® Bl % U, Hief TH
Dr. R.G. Somkuwar JBHGAT August 2020 Y Y9 T HATE
Ranjankhol, Rahata, Guidance on pests and disease
Ahmednagar and nutrient management in
kharif season crops
3 . TI. G LEREISMSIGE 5" fqaet/ | 3FR # faam yeEa qen @l%
Dr. R.G. Somkuwar Tandulwadi, Jalna September | HIGW H WA BHEAT T J&EH
2020

‘Canopy maturity in grapes'
and 'Management of Cereal
Crops during Kharif Season




Uref31dhl 3Micherol 3112 TATTId0T
Technology Assessed and Transferred

TEh -3 0 ver= feam

HEIH J IR IcAGehI 8w HfSshT IR A
T AT ¥ T fohEHT i IGIRId ot o g 12
HEH, 2020 i IR feam &1 smaeE o) wamry
o Tafe=1 ST 3T oot &, |, ATfeeh, HIATgT
3 YO o Pt 225 fepami 4 wRispH § 9 form)
HTUHH <hl JEIATA T&TT WHUI H S, ISTHH Icq1eeh] <l
JEET W o SR AT 3 feht % Tty @ren % aR
H a1 TN $Hh 91 3R IATCH h 91 Th
TR HATE 3 o1 STRATSH {1 7| HIh3Td -

T373Th o Tk ST U.7]. e A fereri < forepmar
% fafir Srfshal % SR § SR €| 38 T
IR itged § 78 SR fopet wisrdt Afgent i e
TTHT <hl GHTEHTST X o SR |

Field Day at ICAR-NRCG

The institute organized Grape day on 12" February,
2020 to showcase the released varieties namely,
Manjari Medika and Manjari Shyama to the grape
growers. A total of 225 farmers from various grape
growing regions of Maharashtra viz, Sangli, Nashik,
Solapur and Pune attended the program. The
programme started with field visit, wherein growers
were taken to the plots and special features of the
varieties were explained. This was followed by an
interactive session with the grape growers. Dr. R G
Somkuwar, Director, ICAR-NRCG briefed
regarding the efforts of the Centre in various varietal
development program. He also emphasized on
prospects of Manjari Shyama and Manjari Medika,
newly released varieties, in current market scenario.
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Shri. Sopan Kanchan, Shri. Subhash Arve, Shri
Kailash Bhosale, Shri. Prakash Bafna, Shri. Arun
More, Mr. Borade, Shri. Vasudev Kate, Shri.
Tikekar, Shri Sanjay Bargale, etc. expressed their
views and satisfaction about the potential of Manjari
Shyama for domestic and export market and Manjari
Medika for juice or processing industry.

Field Day at Ratlam

A 'Field Day' in farmer's field was organized on 17"
February 2020 at Ratlam in collaboration with
College of Horticulture, RVSKVYV, Mandsaur,
Madhya Pradesh. It was organized in the field of Mr.
Rajesh Patel, a progressive grower. Around 70
farmers participated in this program. The scientists
and the farmers first visited the vineyards and
assessed the growth of varieties viz. Super Sonaka,
Nanasaheb Purple Seedless, Sarita Seedless and 2A
Clone. Heavy losses were observed during the
season due to extended and heavy rains. No
fruitfulness was observed in Super Sonaka, whereas
less fruitfulness was there in Nanasaheb Purple
Seedless and Sarita Seedless. The performance of
2A Clone was better than other two varieties. Overall
lack of proper nutrient management and difficulty in
canopy management was observed. The grape
growers were advised to go for petiole, soil and
water testing for formulating the nutrient
management strategies for yield and quality grape
production.

On the occasion, Dr. M.P. Jain (Director of Research,
Rajmata Vijayaraje Scindia Agricultural University,
Gwalior), Dr. S.N. Mishra (Dean, College of
Horticulture, Mandsaur), Dr. R.G. Somkuwar
(Director, ICAR-NRCG) and Dr. A.K. Upadhyay
(Principal Scientist, ICAR-NRCG) addressed the
farmers. The programme was coordinated by Dr.
Roshni Samarth. Emphasis was given on the
following points during the field day.

1. Potential of Malwa region for grape cultivation

2. Selection of region specific grape varieties

3. Modification in package of practices

4. Use of petiole, soil and water quality analysis for
nutrient and irrigation water management.
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Grape Day at Indapur

The Centre in collaboration with MRDBS organized
Grape Day at the farm of Sh. Garadkar, Vadapuri
near Indapur on 6" March 2020. About 250 farmers
participated in the Grape Day.

During the discussion, Dr. R.G. Somkuwar, Director
informed about major achievements of the Centre
and new initiatives. He also emphasized on
importance of good agricultural practices for the
production of quality grapes. Dr. S.D. Ramteke
guided growers on grapevine disorders and use of
plant growth regulators. Dr. D.S. Yadav explained
about fruit fly and caterpillar management with
emphasis on traps and biocontrol agents. Dr. Sujoy
Saha, guided on bio-intensive management of
diseases and avoiding unnecessary sprays. Dr. A.K.
Upadhyay, elaborated on best practices to increase
water use efficiency and management of saline soils.
Dr. Anuradha Upadhyay informed about ongoing
varietal development programme of the Centre and
qualities of Manjari Shyama.

Mr. Rajendra Pawar, President, MRDBS stressed on
the extension work to be carried out by MRBBS. He
appreciated the research being done by the Centre.

Dr. S.S. Magar, Former Vice Chancellor, Dr.
BSKKYV, Dapoli gave historical account of
establishment of ICAR-NRCG and appreciated the
work done so far. Mr. Rajendra Waghmode in his
speech requested the growers to be associated with
ICAR-NRCG.

Manjari Medika Day

Manjari Medika, a released variety from the Centre
is suitable for juice purpose. This variety has high
nutraceutical properties. Centre is taking steps to
promote the variety. Based upon the Centre's
initiative, Mr. Subhash Tate from Shelve village
(Tal-Pandharpur) planted Manjari Medika grafted
on Dogridge rootstock in 0.4 acre area during 2019.
In March, 2020, the vines were in full bearing stage
with uniform bunch size. To showcase the
performance of this variety, the centre organized
grape day at his farm on 09/03/2020. This program
was organized in collaboration with MRDBS,
Solapur region. Dr. S.S. Magar, Ex-Vice Chancellor,
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Dr.Balasaheb Sawant Konkan Krishi Vidyapeeth,
Dapoli was the Chief Guest for the program.
Approximately 80 farmers attended the program.

The grape growers visited Manjari Medika plot and
observed its performance. After the field visit, Dr.
A.K. Sharma, Principal Scientist (Hort. Sci.)
addressed the farmers and appraised them about the
main features of this variety, namely, juice purpose
and 'Zero waste processing' for higher returns. He
highlighted on developing brand value and called for
joining Agri-Business Incubation Centre at the
Centre to adopt Manjari Medika based technologies.

Dr. S.S. Magar, Chief Guest, stated the importance of
water in agriculture and shared his experience with
grape growers. Mr. Shivaji Pawar, Vice President,
MRDBS, Pune appreciated the initiatives being
taken by the Centre for betterment of grape industry
and subsequently the potential of this variety.

Dr. R.G. Somkuwar, Director, ICAR-NRC for
Grapes, Pune updated on practices for growing
'Manjari Medika'. He stressed on doubling the
farmers income through 'Zero waste processing'
concept. He advised the growers to minimize the use
of PGR for obtaining better quality raisin. Mr.
Subhash Tate in his vote of thanks, expressed
satisfaction about his interaction with the Centre and
the support received during the last two years.

3R foramt W Aifae—19 FAfhesA & T9E & w4
T o feTg chg oh Uget

HERTY 3TN Hrfesh (S % YH@ IR 3cTesh &) H,
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¥

Centre's initiatives to minimize impact of
COVID19 lockdown on grape farmers

In Maharashtra and Karnataka (major grape growing
regions of country), grape harvesting takes place
during January-April. Before lockdown, farmers
were realizing Rs 50 to Rs 95 per kg for export
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purpose and Rs 50 per kg grapes in domestic market.
As per the estimates provided by MRDBS
representatives and farmers, at the time of lock down
i.e. 22" March onwards, about 70-75% crop was
harvested and 25-30% crop was still at late stages of
ripening. About 9 lakh tonnes of grapes were in
vineyards of Maharashtra state, with about 4.0 to 4.5
lakhs tonnes in Nashik alone. The impact of
lockdown were as follows:

1. Export market: The functioning of the
nominated laboratories involved in residue
testing for export purpose was adversely
affected. As a result, grape exporters could not
obtain mandatory pesticide test report for
exporting grape to EU thus adversely affected
the export.

2. Due to the lockdown, there was restriction in the
movement of produce. The produce harvested
just before the announcement of lockdown could
not be transported to wholesale market. The
growers became clueless and some of them sold
produce for as less as Rs 7-10 per kg. This even
couldnot meet their production cost.

3. Labours were not available due to their
migration to native place, hence, the farmers
could not harvest their produce as sufficient
manpower was not available.

4. Problem in guiding during foundation pruning
season

During lockdown, ICAR-NRCG was seized of this
issue and took efforts to reduce the misery of the
farmers. It adopted multiple strategies to reach the
farmers. These measures were as follows:

1. To facilitate the grape export, the Centre
issued recommendation letter to Agriculture
Commissioner, Govt. of Maharashtra which
facilitated inclusion of pesticide residue testing
under essential services and convinced few
laboratories, e.g. NHRDF (Nashik), Geochem
(Mumbai) to provide residue testing support to
farmers and exporters under Grapenet using a
minimum number of essential staffs. This led to
other laboratories e.g. in Hyderabad to also
undertake residue testing. The grape export was
then resumed after issuance of necessary
guidelines by the government.
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565 samples of grapes were tested during the
lockdown period by nominated laboratories
located in Nashik, Pune, Mumbai, and
Hyderabad. This facilitated export of ~113
containers (1 container = approx. 15-18 t) to the
EU countries during the lockdown period.
About 1695 tonnes were exported to EU. A few
containers were also sent to Russia. Since this is
beyond the scope of Grapenet, the exact volume
isnotknown.

. The immediate solution for growers who could

not harvest for table purpose was to convert their
produce into raisins. The farmers in Nasik did
not have infrastructure for raisin making.
Following interventions were made:

i. Based on earlier preliminary studies and
experiences, growers were advised to convert
fresh grapes into raisins by using 'Drying on
Vine' (DOV) method. Protocols for DOV and
grape drying between two lines of vines were
circulated through Whatsapp groups, NRCG
website and advice on mobile. Same time a
video on method of grape drying were
uploaded onYouTube channel of NRCG and
circulated among different Whatsapp groups.

ii. Grape growers then modified the suggested
methodologies as per their convenience.
Success stories of DOV of two farmers were
published in Agrowon a daily newspaper of
Marathi language related to agricultural
information. Aim of this article was to
encourage other farmers to convert their
grapes into raisins. Many farmers adopted
methodologies of raisin making.

iii. In Nashik district, about a total of 3 lakhs
tons grapes were utilized for raisin making.
Out of that 25-30 thousand tons of grapes are
being converted into raisins by adopting
DOV method.

iv. Being table grapes, the quality of the raisins
produced were not similar as the grapes
being grown for raisin purpose. Butstill, the
raisins produced at Nasik could fetch
between Rs 60 to 80 in the market.
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3. 31'{{ 3cATEh! hl 37h 31"[{3[ Hifahi s fquemea 3. Asapart of support to the grape growers for sale
=c| %ﬂ “311-5 WS 3R = W (WE 3N of their grapes, one video clip on “Eat Grapes
HTe aT ) W s e fRaw 9w 6, imd Stay) Healthy” (i(ril M?ratlllli ?nd Kannade;

‘ ! SRR .. anguage) was prepared giving the importance o

W TR H St e e F & T eating grapes in relation to developing resistance

| SN @™ % e W‘W| =4 fafir in body. The same was circulated through

SICHT FHEl, I&[F =, *hg i F=HIs, various WhatsApp groups, YouTube channel,

ﬁ?&l@iﬁ 317fe o ATeIH | JETid fomam T o) Centre's website, Facebook, etc.

fopaTireT IcdTe o6 foTu ST o1 T W S[ShA | 3. SUTSE SAToIue TAT IR e o
T IR o TR W TogwE, 9. s H 3T 3t 9. R fhfis

Drying grapes on vine for raisin making. A. spray of ethyl oleate and potassium carbonate
solution on grape bunches, B. early stages of drying, C. prepared raisins
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4. The growers were advised on different aspects of
vineyard management through six articles in
agriculture newspapers and advisories which
were circulated through 22 WhatsApp groups
with a membership of around 3200. Five
YouTube videos were prepared and uploaded to
guide the farmers.

5. Customarily, grape growers' seminar is being
conducted in all the four grape growing regions of
Maharashtra during foundation pruning season.
However, COVID-19 has impacted the same.
The institute developed advisory for managing
vineyard during foundation pruning season and
circulated through MRDBS and also through
WhatsApp. Along with this, YouTube videos
were also prepared and uploaded on institute
website and also circulated amongst growers.

Raisin coating for maintaining quality during
storage

Raisins (Manjari Kishmish) of uniform size, shape
and color with 15% moisture content and having no
sign of mechanical damage or fungal infection were
selected for the present study. The materials for
coatings were prepared by adding 0.25% guar gum
with 40 per cent glycerol in distilled water and
stirred for 30 min. The prepared raisins were treated
for 120 seconds and air-dried. After completion of
coating process, coated raisins were packed in
polyethylene punnets with holes (100 g raisins/
punnet) and stored at 25 + 0.5°C for 40 days.
Observations were recorded on 10, 20, 30 and 40th
day of storage. Coating of raisins with 0.25% guar
gum with 40 per cent glycerol extended storage life
and maintained good colour with higher antioxidant
activities.

Seminar on “Good Agricultural Practices in
Grape farming to increase yield and income
level”

CENDECT ICAR KVK-Kamatchipuram, ICAR-
NRC Grapes-Pune, Coca-Cola India Pvt. Ltd. New
Delhi and PayAgri, Theni jointly organized National
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level Seminar for grape farmers, scientists and
students on “Good Agricultural Practices in Grape
farming to increase yield and income level” under
UNNATI GRAPES on 28" November 2020 at
CENDECT ICAR KVK, Kamatchipuram. More
than 250 progressive grape farmers participated.
The scientists from the Centre, Dr. R.G. Somkuwar
(Director), Dr A K. Upadhyay, Dr. A.K. Sharma and
Dr.D.S. Yadav delivered following lectures:

» Status of grape growing in Tamil Nadu and
opportunities to improve quality.

* Soil, water and fertilizer management technologies
in grapes cultivation and how to identify and
manage the deficiency of nutrients in soil

» New and modern technologies in grape cultivation

» Pestand disease management in grape cultivation.

Demonstration trials on water use efficiency

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

Demonstration of biointensive 'Zero Residue'
strategy

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

Distribution of soil health cards

As part of Soil Health Management (SHM) under
National Mission for Sustainable Agriculture, 67
soil samples from two districts of Maharashtra
namely, Nasik and Pune were analysed. Atotal of23
and 44 samples were collected from Nasik and Pune
respectively. All the soils were alkaline in reaction
and were low in available nitrogen and medium to
excess in available Pand K content.

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

95



%% ICAR-NRCG Annual Report 2020 g‘ %

it ﬁ,’\ N

TETER, Held BITS HIEH 6l IEATT T Tgal 3T
3R fadsR, 2020 % GRH T e T 1T 9| 7T
T o forgeryor o 3R W foesféa fare emiiet
=1 fafa 1 )| faaeR, 2020 % SN HERIY IR
ScdTesh el gRIT SRS o STt & S, Jel
3R ol g7 Tequr o WEed 3R 3Tk ST i
AT o ITTHR ITTEIIRAT ST ITh ST
SR fem |

Fota me Tute T SRR

I HITTCIATET HEe & 3R fe--fe fersrest <6t
HeATE <hl JTERIHAT Bl & FLETT 1 HARrHT
fSpamd wetlgfeshl, Them 31t ger wRent T feft g
213 R TH-TafTe § 3R ©a & ©d o = 1 =
B §| fopmt 1 iy -fafire germe wem #0 % for,
g 3R v yeed, Hie 3 U Afem 3TheH
3TN 37k JaeH o fore fofer amea yormeft (Sroges)
Torepfea 1 115 | T8 3T ol 3T BHA 3Thg, T
3The 3T FdwH Hraw 6 fearfa o smem w Rt
TG HUT S 3 IcaTeeh h1 qrwwr, &=, e 3R
T J&eH o WS § H99 TR AUl JeeH ol o
T ST H G BT |

SUETH & ATERIHE & foTu, Tfterehy = ST
3hE (T3 T faehfra <6t T8 oft < wemse A
oS Ufeetehe g ST 7T 37YC ol HHTIerd hid B 31T
TfeeTehe H U <h ToTT 3A13eYE <t B 1 ThtaTs Her
T SRR TohaT TIT 37 3,000 STANTHAIAT &
fore Trem werdr, YHeTE TEedRnT gde fafies,
fom 3fean fafire 3 aod Cfusa wids =
ATgEE fezm |

Tl THUHUH: WiETSH THUATHE < gR1 § fhami st
IR WAATE

gfg frame, e 3R U yegE 7 7et A f&d v
T 99 T OHY-qaiAE 3G T8 e & fofg

HISH! THUATH Ueh HIHIGSH JIE | HISK] THUATH
3 Torami o foTu wféqa @ S @UE $ee Hfaefadt

96

before fruit pruning season. Accordingly, the samples
were collected during August and September, 2020
before the starting of the Fruit pruning season. The
reports developed based on analysis of soil samples
were distributed to beneficiaries. During the farmers'
seminar organized by Maharashtra Grape Growers
Association during September, 2020, the importance
of soil and petiole testing and data interpretation for
need based fertilizer application was stressed.

Commercialisation of decision support system

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

For commercialization of DSS, application
programming interface (API) service was developed
which processes inputs given by mobile or web
application and gives outputs for use in the
application. The API service was commercialized
and licensed to service providers, viz., M/s Precify
Erutlucirga Pvt Ltd., Rallis India Limited and
Amicus Agrotech for 3,000 users.

Manjari SMS: grape advisory to farmers
through mobile SMS

Manjari SMS is an attempt to provide timely weather-
forecast based grape advisory on canopy, soil,
irrigation, plant growth regulator, pest and disease
management to the grape growing community on
weekly basis in Marathi or Hindi language. Manjari
SMS is targeted for those farmers who are unable to
use existing mobile app and YouTube channel
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services of the centre due to poor internet
connectivity. Mobile or smartphone penetration in
rural India is very high for all types of users
irrespective of the age group. It has provided
communication avenues for reaching out to the
masses cost-effectively. The service was started on 21
September 2019 and currently it has 377 users. This
service is provided with the help of 'quickSMS'
service provided by National Informatics Centre
(NIC), Ministry of Electronics and Information
Technology, Government of India.

Delta T Calculator

Launched Delta T Calculator, an Android mobile
app for farmers. Delta T is an important indicator for
evaluating suitable conditions for spraying in
agricultural and horticultural crops. This app is in
three languages, Hindi, English, Marathi. It can be
found at Google Playstore at following link
https://play.google.com/store/apps/details?
id=in.gov.icar.nrcgrapes. deltaTcalculator

Web advisories

During January — December 2020, 50 weekly
advisories were issued to give weather based disease
and pest risk assessment for different grape growing
regions and recommended spray schedule based
on risk assessment. Advisories also included
recommended horticultural practices for hailstorm
and heavy rainfall affected vineyards, pesticide
residue alerts for export grapes etc. An easily
accessible link is provided on the website of the
institute to access these advisories.

Problem based advisories

'Grape advisory for hailstorm affected vineyard' was
provided to (i) The Assistant Director (Horticulture),
Jamkhandi, Govt. of Karnataka, (ii) Karnataka State
Grape Growers Association and (iii) KVK,
Bagalkot, Karnataka

Weekly status reports on insect pests and diseases

Weekly status reports on insect -pests and diseases of
grapes were sent regularly to NCIPM, New Delhi.
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frer fife s B2 F 5 S W A BRY Following videos were made and published on
= A YouTube channel of the centre:

1. T uifeufaer g1er STt SUT st (Management of vineyards under current conditions)
2. I ATIT ﬂg’&ﬁ &l (Eat grapes stay healthy) in Marathi

3. ©og &), edeerbotd (Eat grapes stay healthy) in Kannada

ek 801 ST & e T 61 T

S18T AN T BT TR SURRSHAT (Vineyard management after back pruning)

T ST HTTehTS! AR i (Development of fruitful canes after re-cut)

18T SAIcieT fohe ALY Fefi o GE-ﬁ o1 (Pest management in grapes: new and old vineyards)
TTE BIHM gerae i i sTged Sawm=

TS BTt T FTETETIA IMvad HeH gt

2 L N & ' o=

fefRitee wiewit W TR IaTaehl ohl ARTGI
o ST U GWFHaR ST, 31.F. ST 25 3 »

Guidance to grape growers on digital platform

Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
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28 37, 2020 I I TG 1 el hicTehl
fave &t gifeadar & fore faam yaem’ 3k
‘MY B HIEH o I IS ded 3T A
Y T ATTeeH foma|

. WI. Gmgat 7 25 3, 2020 Bl BHIH

guided the grape growers on 'Canopy mana-
gement for assured fruit bud differentiation' and
Nutrient and water management during
Foundation pruning season' on 25 and 28" April,
2020.

At 5 . ¢ Dr. R.G. Somkuwar delivered lecture on
3 @ & AR . -19 3 SRS 'Challenges and possible solutions for grape
SeTEh! % fer §[i|i| ST FATferd FHTEE W growers in Covid-19 on Facebook Live @
SR fear| MahaAgrivision on 25April, 2020.

1. T @W a1 1:|'5§, 2020 % 3413 ‘3E Teeh o Dr. R.G. Somkuwar guided the grape growers on
I HHTH TEd @ &YW T T JeeH 3R 'Canopy management and assured fruit-bud
E&I’fﬁlﬁ T —<h{cTehT %I‘ﬁa:[ (ﬁtﬁ sHe 3for differentiation on Facebook Live @Draksh-
A T W Anies femm) BhumiMasik on 1 May, 2020.

Sl I Fﬁw 3718, 2020 = 33FB 3deshi ¢ Dr.R.G. Somkuwar guided the grape growers on
&I ﬁ;{:@zﬁ ARd Wied | ST feafa 8 3;1-5 'Vineyards in Corona conditions and remedies
I yEe (R R greremm smfor (R Terieliet ST&femT AT IUREISH)' on
JUREISHT) T ATTesH fera) Facebook Live Agrowon on 7 May, 2020.

. T HH$aR 3TN Sl 31.%. ST 4 2095, o Dr. R.G. Somkuwar and Dr. A.K. Upadhyay

2020 %I HEgH AR @ FAYH W IAAGE
T SR ST 1 J&9 T 3R SATGHT 1
B EERE

guided the grape growers on 'Management of
hailstorm affected vineyards' on FB Live
@DrakshBhumiMasik on 20 May, 2020.
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Participation in Charchasatra and seminars
organised by MRDBS

Every year MRDBS organizes Charchasatra in all
major grape growing areas in Maharashtra. These
Charchasatra are organized twice in a year, once to
discuss practices after foundation pruning in April-
May and then in September-October to discuss
practices after fruit pruning. Team of scientists
imparts latest information to the grape growers. Due
to COVID-19 this year Charchasatras were
organized on digital platform. Scientists guided on

aetent = Frforfea foa o Amiest foham | following topics.
ERIEER Ikt fers= Topics
Name of Scientist | 3ner B2 Foundation Pruning WA B8 Fruit Pruning

(14-16 W2/ May 2020

(21-26 Tad=R/ September 2020)

2. T, FHpat

Dr. R.G. Somkuwar

foundation pruning

I BeT8 % QA HREA wel-
Sictent faved &g foam see fshame

Canopy management practices for
assured fruit-bud differentiation during

S ST A o werd o faid
gfg 3q WHifeT

Present problems in grape vineyard and
strategies to improve export

Dr. A K. Upadhyay |51 Jei&H

gHfTaa wa-ehictent faved &g TN Td | IR FeIsi § 3 IR a6 § 9§

Nutrient and water management for
assured fruit-bud differentiation

BELET
Nutrient management in grapevines
grown under Calcareous soils

€. g |met YR BTg 9T T Y€ I | T YaEA: Sa-Hee Wit

Dr Sujoy Saha Disease management after foundation | Disease management in grapes: Bio-
pruning intensive strategies

el 4.18. Iea IR BeTg Iv=Td hie e 3T H ThIhd ARf Sfa e

Dr. D.S. Yadav Insect management after foundation Integrated pest management in grapes
pruning

gf. 9.5 Teh - uTGd gfg FrRmHeR 1 foreshyul I qen

Dr. S.D. Ramteke forepR yaeH

Judicious use of plant growth regulators
and disorders management

Dr. A K. Sharma

Aot aftfexfarni & T TureTeR
TepwrfareT IcaTer 3R fouvM & 3TaER

Quality raisin production under
challenging conditions and marketing
opportunities
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Dr. R.G. Somkuwar visited vineyards at
Nimbargi, taluka South Solapur, district Solapur
and guided grape growers in the regional
workshops organized by the MRDBS on 11"
October 2020.

Dr. R.G. Somkuwar and Dr. D.S. Yadav guided
grape growers in the regional Charchasatra
organized by MRDBS at Hingni, taluka Barshi,

Ariest fopam|
I TATEE g1 ST = a9 3R AfeEr | wgwm

Participation in Charchasatra and seminars organised by other agencies

district Solapur on 5" November 2020.

S. No. gfawrft s am e N TR
$hHT. | Name of participants Date Place Organizer
1 [Ef. 0. |vgp, i 10" SRt TR sheflsh KVK
&.fG. e, . vt U, | January 2020 Narayangaon
Tmel i st A a
Dr. R.G. Somkuwar, Dr.
D.S. Yadav, Dr. Roshni R.
Samarth and Mrs. Yukti
Verma
2 [3f. T gmHa 22" HTa STTESt shefleh KVK
Dr. R.G. Somkuwar February 2020 Jamkhandi
3 [3f. T gmHE 29" wLad IEERINRY ot e T T
Dr. R.G. Somkuwar February 2020 | Vijayapura =} g ¢fieh TR w=
Vijaya Karnataka' a state
wide Kannada daily
newspaper
4 |gf. T g 17" ar< BiFe, T [ETICRILT
Dr. R.G. Somkuwar March 2020 Honsal, Solapur  |Farmer group
5 |2t 0. gmge 8" 3T August, TR o AT TR Wi feAfies
Dr. R.G. Somkuwar 2020 3HATSH Online | Dhanuka Agritech Ltd
for Nashik
6 |ef. T HmHPeR 17" e I, direft, | fham &g
Dr. R.G. Somkuwar August 2020 gt?f, IWMEEE d1 |Farmer group
ST & foTg
AT Online
for Solapur,
Sangli, Pune,
Osmanabad and
Jalna
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$hHI. | Name of participants Date Place Organizer
7 |ET. W GEHR 19" 3T AT Online [ ferd sfean fafies
Dr. R.G. Somkuwar August 2020 Rallis India Limited
8 |Bf. WI. HHPHR 20" T AR Online  |[SHEE! SFEH! fha™
Dr. R.G. Somkuwar August 2020 3IdTeeh HUHl Jamkhandi
Horticulture Farmers
Producers Company
9 |ef. 0.7 amHR 28" 3T JTAATE Online S Ieft WiIeeh Terwerdt
Dr. R.G. Somkuwar August 2020. Krishna Valley Agrotech
LLP
10 [Ef. .7, gHpeR 30" 3TTEq AT Online |t @s% @gd w1 feafies
Dr. R.G. Somkuwar August 2020 Privi Life Science Pvt. Ltd
11 |2l 1.7, 9Hpa 1" fast TS Online  |F=el M 91 BT TS
Dr. R.G. Somkuwar September 2020 . Real Green Fresh
Farmer Producer Co.
12 [3f. 7.7, dHgpex, 10" fodsr AT Online | 3AMAT 3FR IIGHh Hahid
1. 3.F. IUAW 3N September 2020 gfufa feafiee Abhinav
gl. g9 9181 Dr. R.G. Grape Growers Cooperative
Somkuwar, Dr. A.K. Society Limited
Upadhyay and Dr. Sujoy
Saha
13 |sf. T.I. mHR 26" faast AR Online  [WAHRI FATT TNER Shetkari
Dr. R.G. Somkuwar September 2020 Prayog Parivar
14 [3f. T, dHHa 7" FR TS Online  [HfvETg Krishibodh
Dr. R.G. Somkuwar November 2020
15 [3f. T, 9Hpa 6" fegsn HASHEHIA, AT | FITTR Y verferspt, Sa
Dr. R.G. Somkuwar December 2020 |Kavathemahankal, |Divisional Agricultural
Sangli Officer, Jat
16 [f. T3, dHHa 8" fewar A Online (Tt wie® @rgm wi. fetfies
Dr. R.G. Somkuwar December 2020 Privi Life Science Pvt. Ltd
& JHOT Field Visits

* Ef. I AFHaR 4 T8 THH HRIHH 6 T8d
29 SEd 2020 1 AR Wt 6 @eTE §

S <hl TERT T ST fepam|

* B I AW, S, A, H. U™ I L.
Tt T, |9 3 17 BEd 2020 1 A9TEHITI-

%A % dgd TR @S 1 SHTEH! hicts,
AR TERI, TeE, Ao e # G fepar)

* Dr. R.G. Somkuwar visited nursery of Mr.
Jewughale under nursery certification pro-
gramme, at Khedgaon, district Nasik on 29"

January 2020.

* Dr. R.G. Somkuwar, Dr. A. K. Upadhyay and Dr.
Roshni R Samarth visited experimental plots
under AICRP - Fruits at College of Horticulture,
RVSKVYV, Mandsaur, Madhya Pradesh on 17"

February 2020.
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. TI. dH%at 4 16 S 2020 I e 3R
JTEUTH % &F H SR S qEI H1 G TR 3R

3T 3TCHI I Ieh! THET FHIGH & g
HRTee fepam

2. 31.%. SUTEAT 3R ST gIrd |rel A AEEE
JAfereRTRET o T 13 W 2020 =hi ATfeh e
T G2 o IR ST 1 ST TohaT| 59 31Tt BeT8
el IRAFT H AR SRS 3 HROT, SRl
fiegg &1 =e1 wga IAluw offl % y@si §
TS Wt foars foun, wiferd st fiesy
Thiq T o1, Wt 18 uf W fREml b
S o oY fghE d¢ s i gdE & T3|
T3l fiegy & frmw & foru faferseia s
TR o |1y Siet T (0.5% ) 91 Aehiae 75
sId@2 T/ 1 fawric 1 718 off | 3= ar
1 T ST T o o féw fen

. WI. HW%at 4 19 3R 2020 hl heieh,
rErnTE, e qor # wiet Afeeh < yevH qEe
1 G Topan 3R =g, wiam, sers, faam
yeYe 3mfe S fafie veqatt W anies femar|
TR qeEfiet & T geferd SR & s o1 oft g
fopam 3t 3T IcTeehl 1 T Yaed & forw
3TITh ATTEIH fearm|

e T dmgpa 4 3 fadeaw 2020 @ 94,
ATeeT $ET9X, TSt qor H S 3 STt o1 Ry fomam
3TR IcqTEehI T I Yaeq W ariee fepa|
. I Aupar 1 13 fadew 2020 1 FAleh &
SoEEl & H SR % a7 1 Ry feRam qen
TUTET Aol 3R 3R feRwIfier < ITed % forn
faam Jeea’ W =eH el SRR 3Teehi H
“firgt = T 8 1 W veE ot feu | iy
H ST 110 ST 3caTehi A W fefa |

1. W et 4 19 fHast 2020 H1 AR,
ATl SAFherehie, TTeT dieTqR & u=ft fire 37
ITATCehT ST WG fohaT |

* Dr. R.G. Somkuwar visited grape gardens in

Indapur and nearby area on 16" May 2020 and
guided grape growers to overcome problems in
their vineyards.

Dr. A.K. Upadhyay and Dr Sujoy Saha along
with MRDBS officials visited vineyards in
Satana, Nasik district on 13" August 2020. Due
to continuous rains in these early pruned
vineyards, the incidence of downy mildew was
very high. Anthracnose was also visible in some
of the plots, but downy mildew incidence was
more severe, especially on the young leaves. The
growers were advised to stop spraying at the
time of rain. Bordeaux mixure (0.5%) or
Mancozeb 75 WP @2 g/l were recommended
along with a silicon based adjuvant for the
control of downy mildew. They were also
instructed to maintain water volume.

On 19" August 2020, Dr. R.G. Somkuwar visited
demonstration plot of Manjari Medika at KVK,
Narayangaon, district Pune and guided on
various aspects like irrigation, fertigation,
pruning, canopy management, etc. Also visited
disease affected vineyards in Junnar Tehsil and
necessary guidance was given to the grape
growers for disease management.

Dr. R.G. Somkuwar visited vineyards in Bori,
Taluka Indapur, district Pune On 3 September
2020 and guided the grape growers on canopy
management.

Dr. R.G. Somkuwar visited grape vineyards in
Jamkhandi area of Karnataka on 13" September
2020 and delivered lecture on 'Canopy mana-
gement for the production of quality grapes and
raisins'. Demonstration on 'How to draw soil
samples' was also given to grape growers. Around
110 grape growers participated in the programme.

Dr. R.G. Somkuwar visited leaf fall and disease
affected vineyards at Nagansur, taluka
Akkalkot, district Solapur on 19" September
2020 and guided the grape growers.



¥*

. I AgHaL 4 7 e 2020 1 UeH, fore
TITE! § 3R % ST 61 G R 3T AR
IcqTEehi ST ATTEST femam|

. TI. T9HaR A § FIsK 2020 I ST &,
5o @ieft &1 < fopn 3 3R SeareeRt B
"o BTg HIEH o G 3T % ST bl Jaeq
W ST fea|

1. W FHaL A 14 FasK 2020 I AT &=
T o 6 "uen @ yaifed 3R % ST #
o fRaT 3R 3Hsh JEUH W 3cTEehi I
HTiee fepa|

. I, FmehaR 4 22 Fa& 2020 i ATreeh foret
% fiuenTa sHad § Tiet Bfgen wiie 37T ger
aTgF =1 G feharm|

2. TI. mPa 4 23 FasK 2020 H FGETH
BRI ARSI &5 ShRIeeT § YefsT, aIejsh! Uatdy,
TS |y # vt BeTs fohT 7T 3R ST 6 GR
Topam 3T SR IcuTeehi T TTTEEH feRaT|

1. T A9, . H.F. IS, 1. 3. 3.
It 3TRCET. §.f. Frea 7 27 FF 2020 I IR
IFHYM hg (FTAwy), O+t § 3R % 91N 3R
SHI WAl o R feha |

. 1.7, dmgpet 4 2 fegar 2020 =1 T, foer
JTEHCR H ST IcUTCehI oh STTI ohT ST fehalT 37T
311 o Tershrar o for wmtesta fepam|

1. T, dmper 3R 3. HA.F. U™ 1 21
fegaw 2020 1 HETE, qTeH T, e
HITTqL H gl B3 fohT 7T S ST b1 wreleqor
Toram| TgTeTE R ST SRS § e
225 I IATEHI I [T Taherdl o HRUT 3R
HTferd TR, WYk ded 3T ST Y&ed o a1 H
HTTeeH fem |

2. T, Fmshar A 29 fegst 2020 i TR,
TRl H AAHIAI-FA (IR) FIHIH hg Hl
SR TR 37T ST o ST o JEYH T SR 1
BIUCNEREDI
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Dr. R.G. Somkuwar surveyed vineyards in
Palus, district Sangli on 7" November 2020 and
guided the grape growers.

Dr. R.G. Somkuwar undertook field visit of
Boplan area, district Sangli and delivered lecture
on 'Management of vineyards during fruit
pruning season' to grape growers on 8"
November 2020.

Dr. R.G. Somkuwar surveyed vineyards affected
by filage problem in Nasik area on 14th
November 2020 and guided growers on its
management.

Dr. R.G. Somkuwar visited Manjari Medika plot
and Sula Winery at Pimpalgaon Baswant,
district Nasik on 22nd November 2020.

Dr. R.G. Somkuwar visited late pruned
vineyards in Puluj, taluka Pandharpur, district
Solapur and guided grape growers in regional
workshop organized by Maharashtra State
Grape Growers' Association on 23rd November
2020.

Dr. R.G. Somkuwar, Dr A. K. Upadhyay, Dr. A.
K. Sharma, Dr. S. Saha and Dr D.S. Yadav visited
vineyards and demo plots at Grape Research
Station (TNAU), Theni on 27" November 2020.

Dr. R.G. Somkuwar on 2nd December 2020
visited grape growers in Rahata, district
Ahmednagar and guided them for further
development.

Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
surveyed late pruned vineyards at Kasegaon,
taluka Pandharpur, district Solapur on 21st
December 2020. Reasons for bunch failure and
possible remedies, nutrient and water
management were explained to around 225 grape
growers in the workshop organized by MRDBS.

Dr. R.G. Somkuwar visited AICRP-Fruits
(Grapes) Research Centre at MPKV, Rahuri on
29" December 2020 and guided scientists on
management of grape vineyard.
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2. 1.7, Aigpar 37 ST VT U, THe: 5181 g
feremTETd 3T=Tged favTeT Wged (03/01/2020)

2. TI. AEPat: (i) SR b S0 H IR Berg
1 J&EH’ (09/06/2020), (i) T THTeRdT 3R
3T ST H W Y& (07/07/2020) (i) 3R
o ST H ST < HEg | AT (24/07/2020)
(iv) TR % ST H %Ad BeI3 hl darl gasH
TS < 3a HiveeH HrEsd (01/10/2020)
(v) Trata I il o uftr fonem 1 7ec €
TETE W (20/11/2020) (vi) foeeht gawd ®
el fera omg (16/12/2020) 1
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. T, HWpat: IR & S0 | Teh UM it
HeAgrEehdT (08/04/2020)

ook

Participation in Krishi Vigyan Mela / Farmers
Fairs/Exhibitions

*

The Centre participated in the following events
organized in Karnataka, Maharashtra, and
Gujarat.

Global Farmers-Live Demos, Agri Exhibition
and Crop Conference organized by KVK,
Narayangaon during 9-12" January 2020.

Agri Expo, Global Potato Conclave-2020 held at
Gandhinagar, Gujarat, during 28-31" January
2020.

National Horticulture Fair during 5-8" February
2020 at ICAR-ITHR, Bengaluru.

Institute technologies were displayed through
posters. Live samples of grapes, raisins, juices,
wines, cookies etc. were displayed on the stalls.
Important publications of Institute were also
displayed on stall for sale purpose.

Television Programmes

*

Dr. R.G. Somkuwar and Dr. Roshni R. Samarth:
Importance of stage wise nutrient application for
grape bunch development. (03/01/2020)

Dr. R.G. Somkuwar: (i) 'Management of back
pruning in the vineyard' (09/06/2020), (ii) Cane
maturity and disease management in vineyards
(07/07/2020) (iii) Rainy season planning of the
vineyard (24/07/2020) (iv) Preparations for fruit
pruning in grape vineyards in the live
“Krishidarshan” Programme of Doordarshan
Sahyadri (01/10/2020) (v) Importance of berry
thinning in exportable grapes on DD Sahyadri
(20/11/2020) (vi) Hello Kisan Live on Delhi
Doordarshan (16/12/2020).

Radio Talks broadcasted by Aakashvani, Pune

*

Dr. R.G. Somkuwar: Management for uniform
bud fruitfulness in the vineyard (08/04/2020)
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* B WI. GWPHa A 17-21 9G8R, 2020 h SH 4

Dr. R.G. Somkuwar attended online training

UL} ST ST STTHEH 3R Jod J@ Yaeq’ T
TS SfSreqor shrishy § 9 foram |
. 3. F. WA A 12-17 TR 2020 3 A

programme on 'Market Research and Value Chain
Management of Agricultural Commodities'
organized by ICAR-NAARM, Hyderabad during
17-21" November 2020.

) * Dr. AK. Upadhyay participated in the 'Mana-
%.3@ I—T@3I§EI3T, SEETE FRT ST w gement Development Programme on Priority
STa4™ TRESHTS =hl STerfirehet feror formrt Setting Monitoring and Evaluation of Agricultural
I 3AThe W Y fIhE HrEAHH (TS Research Projects (Online mode)' organized b
d g y
Trem) § e form ICAR-NAARM, Hyderabad during 12-17"
. . . ) October 2020.
. I, Sell 3T Y. H.F. Imi 7 8-19 fema . .
* Dr. K. Banerjee and Dr. A K. Sharma participated
2020 o G WTh3TI-TRh3TIA, BeueTg gl : :
) < < in the 'Management Development Programme
3'! iford iqel e ;lE. (-t stem) W on Leadership Development (a pre-RMP
Taer forehrd shrishA’ T W foram) programme)' organized by ICAR-NAARM,
. th
4 57 T Y 17-19 2020 % @ Hyderabad during 8-19" December 2020.
ST oIl T/ m_mg,%m 3t * Dr. AK. Sharma participated in 'Orientation
THIT ¥ Eh w S ?1&'2 ¥ 99 g works.hop and training program for ABI units
v e % R : organized by ICAR-NAARM, Hyderabad along
) 3 with IP&TM Unit of ICAR on virtual mode
S ST801 hiRishA H Wi fora| during 17-19" August 2020.
Sl 3 5. Wzﬁ, sfiereft shferd A, ‘j,aiaﬁ(, WA o« Dr. A K. Sharma, Mrs. Kavita Y. Mundankar, Dr.

T 3TN . 37eug e A, F 12-28 fader
2020 % TRF TS HY I W aREeH
(TTEU=l) 3R WiehsHu Hl sifgsh Tue 3
TRl W (ST 3 dw) s 3N
RS- “WRd | Y S8 3R e § sfgs
Tl MR T ST ShriemeT-ug-gfsreqor §
o foram|

Roshni R. Samarth and Dr. Ahammed Shabeer
T.P. participated in virtual workshop-cum-
training on 'Intellectual Property Rights in
Agricultural Research & Education in India'
organized by National Agricultural Higher
Education Project (NAHEP) and Intellectual
Property & Technology Management (IP&TM)
Unitof ICAR during 12-28" September 2020.
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sfireft shferar . gereht 3 16-23 3T 2020 %
BT e iRt fom, Amqe i S
HEIM, AR GRS g 6 R gfen
TTENfTRal T Teh THTE oh STAUF AT FEe
% dgd dfeHR (i) I 4.0: TiFe HRET 3R
1 A15H T e, (i) HTgSR G, (iii) FATSE
FET (iv) $eWe 3% form, (v) fomm s
wATforfeed o wmT foram)

ol spferam A1, et 3 21 fHas 2020 @t
IR Gerie 36 fore’ W ege SATers
Tf3Teqor / HriSITer § W for|

sfief} hferam =N, geret 3 9-17 Fasw, 2020 %
R WIHSTII-Th3TIINA, 2eUETE gRI ST
“THUTH (SATT-ATE) HT ITANT Hleh YATTHS
o1 o1 fovasmor’ qx wfdreqor shrishm ® wm foram)

el. 4.7, J1eg 7 21-25 fadsw 2020 % A
T Qe ey Jeed TEIH, gelEe grl
T BoA-TaE! A 3R gEEE W
iRTeToT hrishH H AR gU)

el d.fG. I I LIns favafamem gm
JfYRa TT HIEN & 1AW | Teqa HefH St
W 6 HEM (WS-SR, 2020) H IATH-W
TS TR-3hfee UTa=rshd g foharm|

2. Tl 1. Tued 3 6-7 319gEK 2020 6 SR
A S & & foe W 9Ra-sa fguefiw
&A% dgd el i e 3R feeml &
SRR FEV TR & GRT ST EHRud
32T TEEH /TETe /St favewu w afsAr 3kt
Tfsteror o s feram)

. 9A. MES 4 8 "3 2020 I WIHIII-
THIIA, 2eUeTe g ARG WIh3Td
TIANE! e IRl o fou fsreqor geem
T ST (reHaTTEeE) R sieer § Wi for|
B, g4, MEs 4 5-11 30 2020 &
WW‘T@W@B %WW 3:||Zi”\l’|f| ‘I
T IYINT hieh TR 21 bl favauur fosar @
318701 SHTishH | 9T foram |

Mrs. Kavita Y. Mundankar participated in
webinars (i) Industry 4.0: Role of Soft Computing
and Data Science, (i1) Cyber Security, (ii1) Cloud
Computing (iv) Internet of Things, (v) Big Data
Analytics under one week international webinars
series on “Top trending technologies in the world”
organized by Department of Information
Technology, Nagpur and Institute of Technology,
Nagpur during 16-23" August 2020.

Mrs. Kavita Y. Mundankar participated in 'Live
Online Hands on Training /Workshop on Internet
of Things (IoT)' organized by Engineering Staff
College of India, Hyderabad during 21-25"
September 2020.

Mrs. Kavita Y. Mundankar participated in
Training Programme on 'Analysis of Experi-
mental Data Using SAS (On-line)' organized by
ICAR-NAARM, Hyderabad during 9-17"
November 2020.

Dr. D.S. Yadav participated in training
programme on 'Fruit-fly Surveillance and
Management' organized by National Institute of
Plant Health Management, Hyderabad during
21-25" September 2020.

Dr. D.S. Yadav completed 6 months (May-
October 2020) self-paced online non-credit
course on 'Machine Learning' authorized by
Stanford University and offered through
Coursera.

Dr. Roshni R. Samarth attended "Webinar and
training on DUS data management / Automation
/ Image Analysis' organized by Protection of
Plant Varieties and Farmers' Rights Authority
under Indo-German bilateral cooperation on seed
sector development during 6-7" October 2020.

Dr. D.N. Gawande attended training on '"Training
Management Information System (TMIS) for
HRD Nodal Officers of ICAR' organized by
ICAR-NAARM, Hyderabad on 8" May 2020.

Dr. D.N. Gawande participated in the training
programme on 'Analysis of Experimental Data
using R' organized by ICAR-NAARM,
Hyderabad during 5-11" August 2020.



*  oft. 9. <. Seper, ot A1 g, off. AT T,
off. 9.9, HIANR 3T Goft Aot fo. gren v 1 18
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oft . BT A 23-27 @R, 2020 H A
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* Mr. B.L. Kokkula, Mr. N.S. Pathan, Mr. M.N.

Ganti, Mr. P.P. Kalbhor and Ms. Shailaja V.
Satam attended training programme on 'e-Office
implementation in ICAR institutes' organized on
virtual mode by ICAR-IASRI, New Delhi on 1
May 2020.

Mr. N.S. Pathan participated in the 'Online
Training Programme for Administrative and
Finance Officers of ICAR' organized by ICAR-
NAARM, Hyderabad during 23-27" November
2020.

Mrs. Pallavi K. Kataria participated in the
workshop on 'MS Access' organized by Institute
of Secretariat Training & Management, New
Delhi during 10-12" February 2020.

AR / TS / TR / 35k / RIEITEAT T SRS 3R HHATREL Shl ST

Seminar/Symposium / Conference / Meeting / Workshop organized and attended by employees

APA AR / TNiSar / T

International Seminars/Symposia/ Conferences

MR T AM | QAR / SISl /ameqt o vids sraf AT el T
Name of the Title of Seminars / Symposia / Period Organizer and place
scientists Conferences
Dr. Sujoy Saha, | ITUPAC International Conference on 07/01/2020 to | ICAR-Indian
Dr. Ahammed Agrochemicals Protecting Crops, 10/01/2020 Agricultural Research
Dr. Shabeer T.P. | Health and Natural Environment — Institute, New Delhi and
Discovery and development of Society for the
synthetic and natural products for Promotion of Sustainable
health and pests management Agriculture, New Delhi
Dr. D.S. Yadav International Web Conference on | 05/08/2020 to | Bihar Agricultural
Ensuring Food Safety, Security and | 06/08/2020 University
Sustainability through Crop Protection
Dr. Roshni R. Webinar on Legal framework for 26/08/2020 ICRISAT and EBTC, in
Samarth protection of Plant varieties in India: partnership with Anand
Challenges and Opportunities & Anand
Dr. Roshni R. International E-conference on 24/11/2020 to | University of
Samarth 'Advances and Future Outlook in 27/11/2020 Horticultural Sciences,
Biotechnology and Crop Improvement Bagalkot
for Sustainable Productivity
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Name of the Title of Seminars / Symposia / Period Organizer and place
scientists Conferences
Dr. R.G. Somkuwar | Webinar on 'Export Challenges 08/08/2020 | NIFTEM
and Mitigation Strategies for
Fresh and Processed F&V in
COVID-19 Times'
Dr. R.G. Somkuwar | ICAR Directors' Conference 05/12/2020 ICAR, New Delhi
Dr. Anuradha Sensitization on uploading data in | 15/07/2020 IASRI, New Delhi
Upadhyay KRISHI Repositories
Dr. Anuradha Need for IP protection: Dilemma | 05/08/2020 IKP Knowledge Park,
Upadhyay between publishing & patenting Bengaluru
Dr. Anuradha Technology Evaluation: 26/08/2020 IKP Knowledge Park,
Upadhyay Understanding the Potential of Bengaluru
Your Technology
Dr. Anuradha Prospects of Genetic Improvement | 01/10/2020 DGR, Junagarh
Upadhyay of Groundnut in the Genomics Era
Dr. Anuradha Foundation Day Lecture of the 06/11/2020 IAHS, New Delhi
Upadhyay Indian Academy of Horticultural
Sciences (IAHS)
Dr. AK. Upadhyay | National Conference on 17/01/2020 Mission for Integrated
Agriculture and Horticulture for Development of
Zaid/Summer Campaign-2020 Horticulture (MIDH),
New Delhi
Dr. A.K. Sharma a-IDEA, NAARM-TBI Webinar 28/05/2020 ICAR-NAARM,
'Approaches of Public Funded Hyderabad
Research Organizations in Agri-
Technology Generation and Its
Transfer In New Normal Situation'
Dr. A.K. Sharma International e-Conference on 13/06/2020 to | CCSU, Meerut
#Genetics and Plant Breeding 14/06/2020
Research in Post #Covid19 Era
Dr. A.K. Sharma IKP Webinar Series Need for I[P 05/08/2020 IKP Knowledge Park

protection: Dilemma between
publishing & patenting
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Name of the Title of Seminars / Symposia / Period Organizer and place
scientists Conferences
Dr. A.K. Sharma Orientation workshop and training | 17/08/2020 to | ICAR-NAARM,
program for ABI Units 19/08/2020 Hyderabad
Dr. A.K. Sharma Webinar on Legal framework for | 26/08/2020 | European India IP Forum
protection of private varieties in
India: Challenges and
opportunities confirmation
Dr. A K. Sharma Webinar on abiotic stress in 27/08/2020 ICAR-NIASM, Baramati
agriculture: Geospatial
characterization and management
option
Mrs. Kavita Y. Webinar on 'Remote Sensing in 22/10/2020 TNAU Horticultural
Mundankar Agriculture: Opportunities and College and Research
Challenges' Institute for Women, Trichy
Mrs. Kavita Y. Online National Seminar on “Big | 10/12/2020 to | ICAR-National Academy
Mundankar Data Analytics in Agriculture” 11/12/2020 of Agricultural Research
Management, Hyderabad
Dr. D.S. Yadav National Webinar on Awareness 25/06/2020 | Nehru Library, CCSHAU,
and Use of CeRA Resources Hisar in collaboration with
through J-Gate Discovery CeRA-DKMA-ICAR, and
Platform Informatics Publishing
Ltd., New Delhi
Dr. D.S. Yadav I'YPH Web Series 2: Engineering | 27/07/2020 to | National Institute of Plant
interventions in Plant Health 28/07/2020 Health Management,
Management — Farm machinery Hyderabad
for plant health management
Dr. D.S. Yadav Webinar on 'Drone Remote 09/09/2020 | Indian Society of
Sensing in Agriculture' Agrophysics and Division
of Agricultural Physics,
ICAR-IARI, New Delhi
Dr. D.S. Yadav Webinar on 'Automation in 23/10/2020 ICAR-Central Institute of

Agricultural Mechanisation: An
Overview'

Agricultural Engineering,
Regional Centre,
Coimbatore

109



ICAR-NRCG Annual Report 2020 g‘ %

*® &

SR Am | QAR / TniEE /Ao s v ety TSI U T
Name of the Title of Seminars / Symposia / Period Organizer and place
scientists Conferences

Dr. Roshni R. Webinar on Role of Rootstocks in | 04/07/2020 to | Society for Advancement in

Samarth Fruit and Vegetable Crops for 05/07/2020 Agriculture, Horticulture
Improving Yield and Quality and Allied Sectors,

Prayagraj

Dr. Roshni R. Webinar on Creating Value from 19/08/2020 IKP Platform for Regional

Samarth Your Invention [P Management Ecosystem

Dr. D.N. Gawande | Webinar on 'Effective Health 28/10/2020 to | ICAR-NAARM,
Management for Enhancing Work | 29/10/2020 Hyderabad
Efficiency of ICAR Employees'

Dr. D.N. Gawande | Webinar on 'Production of export | 04.09.2020 APEDA, Mumbai
quality Raisins'

Dr. D.N. Gawande | Webinar on 'Gene editing for 15/12/2020 Tata Institute for Genetics
agriculture, society and and Society (TIGS) in
sustainable development: partnership with BCIL
Prospects and perspectives'

Mrs. Yukti Verma 11" Bengaluru India Nano 2020 02/03/2020 to | Department of IT,

04/03/2020 | Biotechnology and Science
& Technology, Govt. of
Karnataka and Jawaharlal
Nehru Centre for Advanced
Scientific Research,
Bengaluru
HETE / S5k
Workshops/ Meetings
ST 1 A HTEINAT/SSh arate AT el T
Name of the scientists Title of Workshop/Meetings Period Organizer and place
Dr. R.G. Somkuwar Board of Studies Meeting of MPKYV, 09/01/2020 MPKYV, Rahuri

guided the students of M.Sc. and

Rahuri in Depart. Of Horticulture and

Ph.D. for framing their programmes.
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Name of the scientists Title of Workshop/Meetings Period Organizer and place
Dr. R.G. Somkuwar, 7" Group Discussion of ICAR-AlI 16/01/2020 to | Punjab Agricultural
Dr. A.K. Sharma, India Co-ordinated Research Project 19/01/2020 University, Ludhiana
Dr. Sujoy Saha, on Fruits
Dr. D.S. Yadayv,

Dr. Roshni R. Samarth

Dr. R.G. Somkuwar Meeting with the DDG (HS), ICAR 20/01/2020 ICAR, New Delhi
and Dr. Sudha Mysore, Agrinnovate and Agrinnovate,
India. New Delhi

Dr. R.G. Somkuwar Presentation of research data of grape | 15/02/2020 MPKYV, Rahuri
varieties — Manjari Medika and
Manjari Shyama to Pre-Release Variety
Scrutiny Committee of MPKV, Rahuri

Dr. R.G. Somkuwar Meeting with the CEO, Agrinnovate 24/02/2020 Agrinnovate India,
India and M/s. Zytex Biotech Pvt. Ltd. New Delhi
at New Delhi to discuss the issue of
commercialization of Bacillus strain
DR-39 for pesticide degradation and
plant growth promotion.

Dr. R.G. Somkuwar Discussed issue of import of 26/02/2020 MRDBS at Baramati
germplasm from USDA with Shri
Rajendra Pawar, Chairman,
Agriculture Development Trust &
President, MRDBS and Shri Arvind
Kanchan, Chairman, CRC of MRDBS.

Dr. R.G. Somkuwar ICAR Foundation Day programme 16/07/2020 ICAR, New Delhi
(online)

Dr. R.G. Somkuwar 11" Research Council meeting 28/07/2020 UHS, Bagalkot

Dr. R.G. Somkuwar Online celebration of Birth 03/08/2020 Online
Anniversary of Dr. G.S. Cheema

Dr. R.G. Somkuwar 9" Executive Board meeting of 05/08/2020 KVK, Malegaon,
Maharashtra State Grape Growers Taluka Baramati,
Association district Pune

Dr. R.G. Somkuwar Online meeting of XXII Agriculture 11/08/2020 MPKYV, Rahuri

Research Council of MPKYV, Rahuri
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Name of the scientists Title of Workshop/Meetings Period Organizer and place
Dr. R.G. Somkuwar, Online meeting on 'Collaboration 18/08/2020 Bayer Crop Science
Dr. Anuradha Opportunities - Bayer & NRCG' Ltd.

Upadhyay,
Dr. A K. Upadhyay,
Dr. Sujoy Saha,
Dr. Kaushik Banerjee,
Dr. D.S. Yadav
Dr. R.G. Somkuwar Online Launch programme of 26/08/2020 ICAR-ITHR,
Integration of ICAR-IIHR Seed Portal Bengaluru
with SBI, YONO Krishi
Dr. R.G. Somkuwar Online ICAR-CPRI foundation day 09/09/2020 ICAR-CPRI, Shimla
lecture by DDG(HS), ICAR
Dr. R.G. Somkuwar Online Meeting on 'One District, One | 09/09/2020 ICAR, New Delhi
Crop'
Dr. R.G. Somkuwar Review meeting with Hon'ble MoS, 11/09/2020 ICAR, New Delhi
Sh. Kailash Choudhary organized by
ICAR
Dr. R.G. Somkuwar Review meeting of Horticultural 22/09/2020 Horticultural Science
Science Division, ICAR and Division, ICAR, New
23/09/2020 Delhi
Dr. R.G. Somkuwar, Pre-GD meetings of AICRP-Grape 25/09/2020 Grape Research
Dr. Roshni R. Samarth | Experiment 2.4.1.Gr. Evaluation of Station,
commercial grape varieties on Rajendranagar,
different rootstocks Hyderabad
Dr. R.G. Somkuwar Online programme of 30" Foundation | 28/09/2020 ICAR-IIVR, Varanasi
Day of ICAR-IIVR, Varanasi
Dr. R.G. Somkuwar Online Board of Study Meeting 29/09/2020 MPKYV, Rahuri
and
30/09/2020
Dr. R.G. Somkuwar Online meeting chaired by the 14/10/2020 Govt. of Maharashtra

Minister of Agriculture, State of
Mabharashtra regarding subsidy for
plastic cover for grape and
pomegranate orchards and plastic
covering for damaged shed nets.
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Sanfeni 1A EARNICITCCED arafer JATANSTR TS T
Name of the scientists Title of Workshop/Meetings Period Organizer and place
Dr. R.G. Somkuwar Online World Food Day Programme 16/10/2020 Govt. of India, New

on 75" Anniversary of the Food and Delhi
Agriculture Organization and release
of Commemorative Coin by Hon'ble
Prime Minister
Dr. R.G. Somkuwar Online discussion on EFC/SFC on 22/10/2020 Hort. Science
Schemes of Hort. Science Division and Division, ICAR, New
under Chairmanship of the DDG (HS) | 23/10/2020 Delhi
Dr. R.G. Somkuwar 48" Joint Agresco-2020 (Online) (27- | 27/10/2020 to | MPKYV, Rahuri
31 Oct. 2020) 31/10/2020
Dr. R.G. Somkuwar 28" Meeting of Central Sub- 28/10/2020 Ministry of
Dr. Roshni R. Samarth | Committee on Crop Standards, Agriculture (DAC),
Notification and Release of Varieties Govt. of India
for Horticultural Crops
Dr. R.G. Somkuwar Virtual agri visit to UK from India 01/12/2020 to | British High
04/12/2020 Commission, New
Delhi
Dr. R.G. Somkuwar Online programme of 11" Foundation | 10/12/2020 ICAR-DFR, Pune
Day of ICAR-DFR, Pune
Dr. R.G. Somkuwar Online PM's address to farmers and 25/12/2020 Govt. of India, New
release of PM Kisan money Delhi
Dr. Anuradha Meeting of IBSC 09/10/2020 BAIF, India Limited,
Upadhyay Lonikand
Dr. Anuradha Meeting of IBSC 04/02/2020, ICAR-DOGR,
Upadhyay 29/05/2020, | Rajgurunagar, Pune
14/12/2020
Dr. Anuradha Meeting of NCS-TCP Project 08/10/2020 BCIL, New Delhi
Upadhyay Monitoring and Evaluation Committee
Dr. Anuradha Meeting of Institute Management 11/12/2020 ICAR—Central Citrus
Upadhyay Committee Research Institute,
Nagpur
Dr. Anuradha EFC meeting with DDG 15.12.2020 DDG (HS), Krishi

Upadhyay

Bhawan, New Delhi

113



pY. 4

e
NRCG

% ICAR-NRCG Annual Report 2020 g‘ %

*® &

Snfeni 1A EARNICITCCED arafe JATANSTR TS T
Name of the scientists Title of Workshop/Meetings Period Organizer and place
Dr. Anuradha Virtual site visit of Tissue Culture 04/09/2020, | BCIL, New Delhi
Upadhyay Production Facilities for recognition | 10/11/2020,

under NCS-TCP 11/11/2020
27/11/2020
17/12/2020
Dr. A K. Upadhyay 9" Scientific Advisory Committee 29/12/2020 KVK, Narayangaon
Meeting
Dr. A.K. Sharma ICAR-KRISHI Geoportal — 09/01/2020 to | ICAR-NBSSLUP,
Challenges and way forward 10/01/2020 Nagpur
Dr. A.K. Sharma Harvest management during COVID- | 29/05/2020 o1v
19 crisis in the Southern Hemisphere
— what can we learn from it?”
Dr. A.K. Sharma ICAR-KRISHI Geoportal Spatial Data | 02/06/2020 ICAR-NBSSLUP,
Infrastructure and Applications-A way Nagpur
forward-
Dr. A.K. Sharma Sensitization on uploading data in 15/07/2020 ICAR-KRISHI
Mrs. Kavita Y. KRISHI Repositories
Mundankar
Dr. A.K. Sharma Stakeholders meeting 21/07/2020 APEDA
Dr. A.K. Sharma Training aspiring student 01/08/2020 Start-up India
entrepreneurs and Innovators with
skills to start their own Start-up
Dr. A.K. Sharma Integration of ICAR-IIHR Seed portal | 26/08/2020 ICAR-IIHR,
with SBI-YONO Krishi Bengaluru
Dr. A.K. Sharma Pre-GD meetings of AICRP-Grape 03/09/2020 Agharkar Research
Dr. Roshni R. Samarth | Experiment 1.4.9.Gr.Evaluation of Institute, Pune
juice grape varieties
Dr. A.K. Sharma Pre-GD meetings of AICRP-Grape 10/09/2020 MPKYV, Rahuri
Dr. Roshni R. Samarth | Experiment 1.4.8.Gr. Evaluation of
raisin grape varieties
Dr. A.K. Sharma Pre-GD meetings of AICRP-Grape 25/09/2020 ICAR-NRCG, Pune
Dr. Roshni R. Samarth | Experiment 4.4.1.Gr. Assessment of
post-harvest losses in grapes
Dr. A.K. Sharma Raisin cluster meeting 22/12/2020 Department of
Horticulture, Sangli.
Dr. Sujoy Saha Pre-GD meetings of AICRP-Grape 18/09/2020 Grape Research
Dr. Roshni R. Samarth | Experiment 6.4.1.Gr. Survey of grape Station,
growing areas for important diseases Rajendranagar,
to develop digital disease map Hyderabad
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Name of the scientists Title of Workshop/Meetings Period Organizer and place
Dr. Sujoy Saha Pre-GD meetings of AICRP-Grape 07/10/2020 ICAR-NRCG, Pune
Dr. Roshni R. Samarth | Experiment 6.4.2. Validation of online

interactive weather information based
disease and insect pest risk
management
Dr. D.S. Yadav Pre-GD meetings of AICRP-Grape 23/09/2020 MPKYV, Rahuri
Dr. Roshni R. Samarth | Experiment 5.4.2.Gr. Status of new
emerging insect pests of grapes and
their natural enemies
Dr. Roshni R. Samarth | Hands on Microsoft Teams software 09/06/2020 ICAR-AICRP on
Fruits, [CAR-IIHR,
Bengaluru
Dr. A K. Upadhyay Pre-GD meetings of AICRP-Grape 07/09/2020 Grape Research
Dr. Roshni R. Samarth | Experiment 3.4.3.Gr. Improving water Station,
use efficiency in grapes through Rajendranagar,
subsurface irrigation Hyderabad
Dr. Roshni R. Samarth | Meeting of Nodal Officer & Officer 09/07/2020, | PC unit, ICAR-
In-Charge ICAR-AICRP on Fruits 05/08/2020, | AICRP on Fruits,
04/11/2020, | ICAR-IIHR,
03/12/2020 Bengaluru
Dr. Roshni R. Samarth | Pre-GD meetings of AICRP-Grape 08/09/2020 ICAR-NRCG, Pune
Experiment 1.4.7.Gr. Evaluation of
coloured table grape varieties
Dr. Roshni R. Samarth | Crop Coordinators meeting, ICAR- 18/12/2020 PC unit, ICAR-
AICRP on Fruits AICRP on Fruits,
ICAR-IIHR,
Bengaluru
Dr. D.N. Gawande Launch “Krishi Megh” (“NARES- 11/08/2020 Honourable Union
Cloud Infrastructure and Services™) Minister of
Agriculture &
Farmers Welfare
Dr. D.N. Gawande Scientific Advisory Committee 11/02/2020 KVK, Malegaon,
meeting of KVK, Malegaon, Baramati, district
Baramati Pune
Dr. D.N. Gawande Online Launch programme of 26/08/2020 ICAR-IIHR,
Integration of ICAR-IIHR Seed Portal Bengaluru

with SBI, YONO Krishi
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Training Programmes Organized

For technical personnel of APEDA nominated
laboratories

Dr. K. Banerjee and Dr. Ahammed Shabeer T.P.
coordinated the following training programmes

*

Pre-harvest sampling of grapes for pesticide
residue analysis. (04/01/2020). There were 53
participants in this programme.

Proficiency testing programme for aflatoxin
residue analysis in peanut homogenate (02/02/
2020 to0 20/04/2020). 25 laboratories participated
in the programme.

Proficiency Testing Program for analysis of
aflatoxins residues in peanut homogenate as per
ISO/IEC 17043:2010 (20/02/2020 to 28/05/
2020). 36 laboratories participated in this
programme.

Proficiency testing programme for pesticide
residue analysis in grape homogenate. (11/09/
2020 to 05/11/2020). 45 laboratories participated
in this programme.

Pre and post-harvest sampling of fruits,
vegetables and peanut products for pesticide
residue and aflatoxin analysis. (05/11/2020 to
06/11/2020). There were 106 participants in this
programme.

For other organizations

'New Advancements in Production and Protection
Technologies in Grapes' was organized during 4-5"
September 2020 for 40 officials of Bayer Crop
Science Limited. Programme was coordinated by
Dr. S.D. Ramteke, Mrs. Kavita Y. Mundankar and
Dr. S.K. Holkar.
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Training given / summer training / invited lectures

Dr. R.G. Somkuwar, Dr. A K. Upadhyay, Dr. K.
Banerjee, Dr. A.K. Sharma, Dr. Sujoy Saha and
Dr. D.S. Yadav guided stakeholders like farmers,
raisin processors, exporters, State Dept. of
Horticulture/Agriculture, NHM etc. in the online
training programme on 'Production of Export
Quality Raisins' jointly organized by ICAR-
NRCG and APEDA on 4" September 2020.

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr.
Sujoy Saha, and Dr. D.S. Yadav, imparted online
training to the technical field level officers and
staff of the Agriculture Department of Pune
Division in the training programme 'Production
management and export of grapes' organized by
Regional Agriculture Management Extension
Training Institute, Pune during 15-16" September
2020.

Dr. R.G. Somkuwar delivered a lecture on
'Canopy management for the production of quality
grapes' to the M.Sc. (Agriculture) and B.Sc.
(Agriculture) students of Rajmata Vijayaraje
Sindhiya College of Horticulture on 18"
December 2020.

Dr. A.K. Upadhyay delivered lecture as Resource
person on 'Strategies to minimise climate risk in
grapes' in Model training programme on 'Climate
Smart Agriculture and Abiotic Stress Mana-
gement Technologies for Enhancing Farmer's
Income on 7" January, 2020 at ICAR-NIASM,
Baramati, Pune.

Dr. S.D. Ramteke participated in programme on
cutting-edge interaction session on research and
development efforts in Agriculture addressing
Drought and Farmer's Distress on 16" January
2020 organized at KVK Baramati.

Dr. S.D. Ramteke delivered lecture for farmers
producing export quality grapes in training
programme organized by Sub Divisional
Agriculture Office, Department of Agriculture,
Govt. of Maharashtra at Vita on 15" February
2020.

Dr. Sujoy Saha delivered a lecture on 'Strategies
for production of zero residue grapes' in the
Agricultural Technology Mahotsav 2020
organized by KVK, Solapur on 22" January 2020.
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Professional attachment training to scientists of other institutes

iR 1 A TEAH T AH UG R AT | WIShTU—-SiaTTh |
Name of the Institute name Period of training UTa9ieh <l AW
Scientist Name of guide at ICAR-
NRCG
#ff. TEA SIQE | HTh3TT - TP IFR TEIH 28/08/2020 to BJ. i, St
T g, AT 27/11/2020 Dr. K. Banerjee
Mr. Rahul ICAR-National Research Centre on
Devidas Damale | Pomegranate, Solapur
Ferenfela grn miviee wvrt
Project work by students
TR 1 AH ufEisrn / afvteron @ vt rate BEih | T / fvafrmes
Name of Scientist | Title of the Project / Training | Duration T Institution /
No. of University
Students
. YT TR | T[=S1 T=A1 A o [o1g 3R 01/12/2019 — 2 | S drEteh
Dr. Anuradha SR % e gt 31/03/2020 Hetferemer™, @f, fer
Upadhyay Characterization of grape ITEHCTT
genqtypes for punch College of Agricultural
architecture traits Biotechnology, Loni
district Ahmednagar
BT HLEET AU % fog 3R [01/12/2019 —
STl % FTh 3TN 31/03/2020
JTUTfeh SAeFuT Ui
Morphological and molecular
characterisation of grape
genotypes for bunch
architecture traits
2. gSA1g |El 3R W SHITEI e e w1 |01/12/2019 — 1 foen gfasm S =
Dr. Sujoy Saha | Sfieu] St w1 smmorfees | 31/03/2020 enfieht e,
Aegur U A
Molecular characte'rlzatlon of Vidya Pratishthan's
Xanthomonas causing bacterial College of Agricultural
leaf spot of grapes. Biotechnology,
Baramati
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Standardization of protocol for
in vitro progeny development
in grapes.

AT~ mmgas a1fifes wfcragT 2020
R
5%/5
AR HIAW | GRS / Gi9Teron = vides rate BEl R | Geam / Rvataem
Name of Scientist | Title of the Project / Training| Duration AT Institution /
No. of University
Students
3R % wSedl fiegy * wagd |01/12/2019 - 1 | SR Feome
T eafom, gfaa e st | 28/02/2020 Hictst HIL e,
Stg—fraT weiet i st Heg, SR
Role of botanicals, safer PSGR Krishnammal
chemicals and bio-control College for Women,
agents in management of Peelamedu,
powdery mildew of grapes Coimbatore
7. v aued IR | 37 fagt g=afa feshra @ | (10/12/2019) 1 HY S renfiehl
Dr. Roshni Samarth | f7Q Siereniet &1 aeheRo | — 30/04/2020) eI, e

College of Agricultural
Biotechnology, Achloli

FUTAT St x ATHEH
et Thll = TUTcH AT
Ui 3R =afa ol +
JATIT(Ih A0 U |

Morphological characterization
of Carolina Black Rose x
Thompson Seedless hybrids
and molecular characterization
of selected hybrids.

01/12/2019 —
30/04/2020

T foeTg x Ufme Heotd &
Tt b TED1 hl T T
aneied famreRa 3T wefed
Rl I 3T EIET

Characterization of Sevye
Villard x Thompson Seedless
hybrids based on bunch
architecture and molecular
profiling of potential hybrids.

01/12/2019 —
30/04/2020

foen wfas™ #fy =
FICIREIR TSR
S

Vidya Pratishthan's
College of Agricultural
Biotechnology,
Baramati
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AWM AW | giREET / gfdteron < viden st BEih | Gear / fvateem
Name of Scientist | Title of the Project / Training| Duration AT Institution /
No. of University
Students
Tf. ITEHG WA |71 3R el (3FT) 3 SEhd| 10/12/2019 - 1 | S5 SefeEs
Ciki 3G § Ut (s 1, s | 10/04/2020 weTferrer, @l fern
Dr. Ahammed 2, S 1, St 2) 3T 3TshreiiedH AESTR
Shabeer T.P. (3TE) =1 forgermo) College of Agricultural
Analysis of aflatoxins (B1, B2, Biotechnology, Loni
G1, G2) and ochratoxin (OTA) district Ahmednagar
in processed products of wheat
and rice (cereals)
Tafa 3R Rl (A /@) % | 01/12/2019 - 1
T 37k B TR g | 31/03/2020
JuH
Chemical characterization of
pomace extract of selected
grape varieties (wine / juice)
. 9.4, e Ziud foveryehi o IR W | 01/12/2019 — 1 |3 & drefeEh
Dr. D.N. Gawande | 3 e fereii <1 ®ureseh aofq| 31/03/2020 HETfereer, ol et
‘Characterization of grape 3TEUCTR
genotypes using DUS College of Agricultural
descriptors' Biotechnology, Loni
district Ahmednagar
o=, €. fernfert o At
Guiding Ph.D. students
e Am | favatoenes w am feremeft 1 A BIBRCEEARIEE
Name of the | Name of the University Name of the Thesis title
Scientist student
. 1.7, HHHR | HETHT ol Hi foemdis, | foei wopwa 9o | fafye Seweien W swew fohu
Dr. R.G. 1‘@?{ Vilas Shankarrao | 7efle 31TL{ T Hia-T8e 999 o
Somkuwar Mahatma Phule Krishi | Ghule T
Vidyapeeth, Rahuri Studies on source-sink relationship
in Red Globe grapevines grafted on
different rootstocks
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amtR e am | fvafornea @ am fereneft <51 BIBRCOEARMILED
Name of the | Name of the University Name of the Thesis title
Scientist student
Dr. K. Banerjee W Raviraj T HIeATIH eI & forveryor &
Shivaji University, Chandrakant feru U foversumers alient w1 fompra
Kolhapur Sttt Development of new analytical
methods for pesticide residue
analysis in cereals, pulses, nuts and
processed products
T NP I | THIMEH heAl, T I | AR Hawm | SR gEH 4 SR fewfier sam
Dr.AK. Sharma | SreNfirehl fegafemmer, qor| gam sk w1 T AigeioH
MIT Art, Design & Mangalsing Sitaram| Continuous modulation of grape
Technology University, | Pawar raisin making process in shade
Pune drying
1. g AIEl | THIATSS hedl, T&AT 3T | AT vkt TS | shieATeTes o dad TR U fegzron |
Dr. Sujoy Saha | SENRTeh! fowaferene™, | Yogita Hrushikesh | SUTRIAT & @ H TR ATSSHIFART
e Ranade i fofear 1 fverm
MIT Art, Design & Diversity analysis of grape
Technology University, microflora with its application in
Pune pesticide degradation and disease
control
B[, 3TEHE ISR | ST, SRS Hied R W@ A | hid (M7 sfeshr aehl) &
AR iUl ?&[ formdts, Mahesh Sakharam | S0 U 3R SeET (e fargetsor
Dr. Ahammed | ST Shedge Characterization and phytochemical
Shabeer T.P. Dr. Balasaheb Sawant analysis of Kokum (Garcinia indica
Konkan Krishi Choicy)
Vidyapeeth, Dapoli

gut favafaeaca & wm.oaE. (arga feveR s
eI M tireh!) & feru e

o fovafoeme™ & woumEl (A v 3k
JTehiglel Menfiehl) & fafeshesr Traersen & forg,
aft Sk st fowr wefiorar % argEw Famen
=tk Al I§ UISTHA IgHd ¢6l PR TEIE gH
NS foham Srar 3| S 3R gTefars 9 %
JAET TR TET, TRl 3R [ERR H
3TTeherd oft Shg o ATien A fepa|

Faculty for M.Sc. (Wine Technology) course of
Pune University

All the scientists were the resource person for their
respective field of specialization for viticulture
course of M.Sc. (Wine Brewing and Alcohol
Technology) of Pune University. This post-graduate
degree course is being offered by Vasantdada Sugar
Institute, Pune. Lectures and practical sessions along
with practical examination, student's presentations
and home assignments assessment were conducted
by the scientists of this centre, Pune.
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2019 3! AT HaTeeh off |
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Recognitions
Professor

* Dr. K. Banerjee has been recognized as Professor
from following institutions:

> Honorary Professor, Institute for Global Food
Security, School of Biological Sciences,
Queen's University, Belfast, United Kingdom

> Adjunct Professor, Faculty of Agriculture and
Food Science, University of Laval, Quebec
City, Canada.

Chief Guest

* Dr. R.G. Somkuwar laid foundation stone of
Vitthalganga Farmer Producer Co. Ltd. at
Nimgaon, taluka Madha, district Solapur on 16"
November2020.

Editorial Boards

* Dr. K. Banerjee was Associate Editor, Exposure
and Health, Springer (https://www.springer.
com/journal/12403/editors).

* Dr. K. Banerjee was Associate Editor, Journal of
Food Science and Technology, Springer (https://
www.springer.com/journal/13197/editors)

* Dr. K. Banerjee was Associate Editor, Chemical
and Biological Technologies in Agriculture,
Springer (https://chembioagro.springeropen.
com/about/editorial-board)

* Dr. K. Banerjee was Editorial Advisory Board
member- ACS Agricultural Science &
Technology (https://pubs.acs.org/page/aastgj/
editors.html)

* Dr. Roshni Samarth was Associate Editor of
Annual Report 2019 ICAR-All India Coordi-
nated Research Project on Fruits.
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* Dr. Roshni Samarth was Associate Editor of
Research Report 2019-20 ICAR-AIl India
Coordinated Research Project on Fruits.

Reviewer/examiner

* Dr. A K. Upadhyay was the Member of Advisory
Committee of Ms. Kangkana Das, pursuing
M.Sc. from Department of Aquatic Environment
Management, Central Institute of Fisheries
Education, Mumbai (2019-20).

* Dr. S.D. Ramteke evaluated thesis 'Effect of
plant growth hormones and nutrient on growth,
physiology and yield in groundnut', submitted
by student of Department of Crop Physiology,
UAS Dharwad.

* Dr. Roshni R. Samarth was recognized as
reviewer by the Journal of Advances in Biology
& Biotechnology and International Journal of
Agricultural Sciences. She reviewed five
manuscripts during the year.

* Dr. Roshni R. Samarth was paper setter for
semester end examination of MIT-ADT
University, Pune for course 19BBT301.

Members of Committees
* Dr. K. Banerjee was the Member of the
following committees:

> Board of Directors, Global Food Regulatory
Science Society (GFoRSS) https://gforss.
org/team/

> ITUPAC Advisory Committee on Crop
Protection Chemistry

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

> Selection committee for the selection of
Assistant/Associate professor (Biotechnology)
at Vasantrao Naik Marathwada Agricultural
University, Parbhani.

> DBTnomineein IBSC of VSI, Pune.

» DBT nominee in IBSC of BASF India
Limited, Lonikand.

» IMC of ICAR-Central Citrus Research
Institute, Nagpur.
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> Project Monitoring and Evaluation Committee
of NCS-TCP of DBT.

> Accreditation panel of NCS-TCP of DBT.

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

> Research Advisory Committee, [CAR - NRC
Litchi, Muzaffarpur, Bihar

> IMC member of ICAR-NIASM, Baramati

> DPC for probation clearance of Scientist at
NIASM, Baramation 07/11/2020.

Dr. Roshni Samarth was Convenor of Session-IB
(Varietal Improvement) in 7" Group Discussion
of ICAR-AIl India Coordinated Research Project
on Fruits held at Punjab Agricultural University,
Ludhiana from 16-19" January, 2020.
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Linkages and Collaboration Including

Externally Funded Projects
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Collaborating and Externally Funded
Projects

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

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

MoU/MoA signed

1. Agreement for Technical Support was signed
with Coca-Cola India Private Limited on 20"
January 2020 in relation to 'Project Unnati —
Grapes'.

ii. Signed Industrial Clusters - Technical Institute /
Resource Institute Agreement with Solapur
Raisin Processing Association, Solapur on 11"
March 2020.
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1.
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Banerjee K, Karmakar R and Banerjee S. 2020.
Proceedings of the 4" and 5" Annual Conferences
of the India Section of AOAC International, New
Delhi, India. Journal of AOAC International,
103(1):2-2. (NAAS: 7.20)

Dagadkhair RA, Pawar VN, Sharma AK,
Raichurkar SJ, Devkatte AN and Athawale GH.
2020. Review on challenges and strategies in
fruit juice probiotication. Plant Archives, 20
(Special Issue): 446-453. (NAAS: 4.41)

Dhanshetty M, Elliott CT and Banerjee K. 2020.
Decontamination of aflatoxin Bl in peanuts
using various cooking methods. Journal of Food
Science and Technology, pp. 1-8. (NAAS: 7.85)

Dutta A, Hingmire S and Banerjee K 2020.
Multiresidue analysis of pesticides in moringa
pods by GC-MS/MS and LC-MS/MS. Journal of
AOAC International. http://doi.org/10.1093
/jaoacint/qsaa053. (NAAS: 7.20)

Gawande DN. 2020. Metroglyph analysis of
coloured and seeded grape genotypes. Research
Journal of Agricultural Sciences, 11(6):1318-
1321.(NAAS: 4.54)

Ghosh B, Bhattacharyya A, Hingmire S, Aher P,
Zende P and Banerjee K. 2020. Single laboratory
validation of a multiresidue method for
simultaneous analysis of multiclass pesticides in
turmeric by liquid chromatography tandem mass
spectrometry. Journal of AOAC International,
https://doi.org/10.1093/jaoacint/qsaa093.
(NAAS:7.20)

Ghosh B, Kamble N, Bhattacharyya A,
Kandaswamy C and Banerjee K. 2020.

10.

I1.

12.

Multiresidue analysis of pesticides in turmeric
(powder and rhizome) using gas chromatography
tandem mass spectrometry. Journal of AOAC
International, 103(6): 1498-1511. https://doi.org/
10.1093/jaoacint/qsaa078. (NAAS: 7.20)

Ghosh RK, Khan ZS, Banerjee K, Reddy DD,
Johnson N and Ray DP. 2020. Elucidation of
false detection of pesticides during residue
analysis in Indian tobacco by multidimensional
GC-MS. Journal of AOAC International,
103(1): 55-61. (NAAS: 7.20)

Ghule MR, Sawant IS, Sawant SD and Saha S.
2020. Resistance of Plasmopara viticola to
multiple fungicides in vineyards of Maharashtra,

India. Journal of Environmental Biology. 41(5):
1026-1033. (NAAS: 6.56)

Goon A, Shinde R, Ghosh B and Banerjee K.
2020. Application of Automated Mini—Solid-
Phase Extraction Cleanup for the Analysis of
Pesticides in Complex Spice Matrixes by GC-
MS/MS. Journal of AOAC International, 103(1):
40-45.(NAAS: 7.20)

Goyal N, Bhatia G, Sharma S, Garewal N,
Upadhyay A, Upadhyay SK and Singh K. 2020.
Genome-wide characterization revealed role of
NBS-LRR genes during powdery mildew
infection in Vitis vinifera. Genomics, 112(1):
312-322.(NAAS:9.16)

Halim N, Kuntom A, Shinde R and Banerjee K.
2020. High throughput residue analysis of
indaziflam and its metabolites in palm oil using
liquid chromatography - tandem mass
spectrometry. Journal of AOAC International
https://doi.org/10.1093/jaoacint/qsaa041.
(NAAS: 7.20)



13.

14.

15.

16.

17.

18.

19.

Jadhav U, Mundhe S, Kumar Y, Satisha J,
Upadhyay A, Gupta VS and Kadoo NY. 2020.
Gibberellic acid induces unique molecular
responses in '"Thompson Seedless' grapes as
revealed by non-targeted metabolomics. Journal of
Plant Growth Regulation. Pp. 1-12. (NAAS: 8.18)

Jankar J, Saha S and Sharma AK. 2020. The role
of microbes in food security. Journal of
Mycopathological Research. 58 (3): 141-147.
(NAAS:4.90)

Jankar JJ, Pawar VN, Sharma AK, Sahoo AK
and Ranveer RC. 2020. Evaluation of physico -
chemical properties of guar gum- antioxidants
emulsion coatings. International Journal of
Mechanical and Production Engineering
Research and Development, 10(3): 6985-6992.
(NAAS:3.11)

Jankar JJ, Pawar VN, Sharma AK, Sahoo AK
and Ranveer RC. 2020. Surface coating: another
possibility for table grapes preservation.
International Journal of Multidisciplinary
Educational Research, 9(6/4): 108-114. (NAAS:
3.00)

Jankar JJ, Pawar VN and Sharma AK. 2020.
Study of application of composite coating of
guar gum-garlic oil on grapes. International
Journal of Current Microbiology and Applied
Sciences. 9(1): 2378-2386. https://doi.org/
10.20546/1jcmas.2020.901.271. (NAAS: 5.38)

Kandaswamy C, Anandaram S, Presley SID and
Shabeer ATP. 2020. Comparative evaluation of
multi-residue methods for analysis of pesticide
residues in black pepper by gas chromatography
tandem mass spectrometry: critical evaluation
of matrix co-extractives and method validation.
Journal of Food Science and Technology.
https://doi.org/10.1007/s13197-020-04605-0.
(NAAS:7.85)

Khan ZS, Chatterjee NS, Shabeer ATP, Shaikh S
and Banerjee K. 2020. Profile of triacylglycerols,
phenols, and vitamin E of Manjari Medika grape
seed oil and cake: introducing a novel Indian
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variety. European Journal of Lipid Science and
Technology, 122(4): 1900356. (NAAS: 7.85)

Khan ZS, Mandal A, Maske S, Shabeer ATP,
Gaikwad N, Shaikh S and Banerjee K. 2020.
Evaluation of fatty acid profile in seed and oil of
Manjari Medika, a novel Indian grape cultivar
and its comparison with Cabernet Sauvignon
and Sauvignon Blanc. Sustainable Chemistry
and Pharmacy 16: 100253. (No NAAS rating)

Khilari JM, Ramteke SD, Bhagwat S, Kalbhor
JN, Shelke TS and Bhange MA. 2020. Effect of
foliar application of micronutrient on quality and
shelflife in table grapes under tropical conditions
of India. 2020. International Journal of Current
Microbiology and Applied Sciences. 9(3): 532-
542.(NAAS:5.38)

Kulkarni RP and Ramteke SD. 2019 Impact of
Chlormequat Chloride (CCC) on fruitfulness,
yield and quality attributes of grapes in Sangli
region. Annals of Plant Physiology, 32(1): 17-
21.(NAAS:2.90)

Kumar A, Bhattacharyya A, Shinde R,
Dhanshetty M, Elliott CT and Banerjee K. 2020.
Development and validation of a multiresidue
method for pesticides and selected veterinary
drugs in animal feed using liquid-and gas
chromatography with tandem mass spectrometry.
Journal of Chromatography A, 1627: 461416.
(NAAS:9.86)

Kumar A, Dhanshetty M and Banerjee K. 2020.
Development and validation of a method for
direct analysis of aflatoxins in animal feeds by
ultra-high-performance liquid chromatography
with fluorescence detection. Journal of AOAC
International, https://doi.org/10.1093/jaoacint/
qsz037.(NAAS: 7.20)

Kumar YB, Shabeer ATP, Jadhav M, Banerjee K,
Hingmire S, Saha S and Rai AB. 2020. Analytical
method validation, dissipation and safety
evaluation of combination fungicides fenamidone
+ mancozeb and iprovalicarb + propineb in/on
tomato. Journal of Food Science and Technology
57(6): 2061-2069. https://doi.org/10.1007/
s13197-020-04240-9. (NAAS: 7.85)
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Naik S, Sharma AK, Somkuwar RG and Sawant
SD. 2020. Investigations on effect of elevated
temperatures and reduced relative humidity on
drying of grapes. International Journal of
Chemical Studies, 8(3): 2809-2812. (NAAS:
5.31)

27.Pawar M, Hathiyari H, Sharma AK and Pawar V.

28.

29.

30.

31

32.

33.
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2020. Study on drying characteristics of grape
raisins by using different drying methods.
Studies in Indian Place Names, 40(76): 44-61.
(NoNAAS rating)

Pawar M, Pawar VN, Sharma AK and Kambale
KJ. 2020. Characteristics of dried grapes by
different drying methods. International Journal

of Innovative Science and Research Technology,
5(6): 1471-1479. (No NAAS rating)

Saha S, Singh J, Paul A, Sarkar R, Khan ZS and
Banerjee K. 2020. Anthocyanin profiling using
UV-Vis Spectroscopy and Liquid Chromatography
Mass Spectrometry. Journal of AOAC Inter-
national, 103(1):23-39. (NAAS: 7.20)

Saha Supradip, Walia S, Sharma K and Banerjee
K. 2020. Suitability of stationary phase for LC
analysis of biomolecules. Critical Reviews in
Food Science and Nutrition. 60(17): 2856-2873.
(NAAS: 12.70)

Sawant IS, Wadkar PN, Ghule SB, Salunkhe VP,
Chavan V and Sawant SD. 2020. Induction of
systemic resistance in grapevines against
powdery mildew by Trichoderma asperelloides
strains. Australasian Plant Pathology 49:107-117.
https://doi.org/10.1007/s13313-020-00679-8.
(NAAS:7.11)

Shabeer ATP, Girame R, Hingmire S, Jadhav M
and Jain P. 2020. Residue dissipation, evaluation
of processing factor and safety assessment of
hexythiazox and bifenazate residues during
drying of grape to raisin. Environmental Science
and Pollution Research, https://doi.org/
10.1007/s11356-020-10169-5. (NAAS: 8.91)

Shinde R, Halim N and Banerjee K. 2020. Direct
analysis of glyphosate, glufosinate, and their

34.

35.

36.

37.

38.

39.

metabolites in palm oil using liquid chromato-
graphy with tandem mass spectrometry. Journal
of AOAC International https://doi.org/10.1093
/jaoacint/qsaa066.(NAAS: 7.20)

Singh MK, Archak S, Amrapali S, Shabeer ATP,
Bappa G and Namita 2020. Olfactory evaluation
and untargeted profiling of floral volatiles of
fragrant rose cultivars Pusa mahak and its seed
parent Century two by HS-SPME-GC x GC-
tofms. Indian Journal of Horticulture, 77(1): 158-
166; DOI: 10.5958/0974-0112.2020.00017.1.
(NAAS:6.11)

Singh P, Mahajan V, Shabeer ATP, Kaushik B,
Jadhav MR, Kumar P and Gopal J. 2020.
Comparative evaluation of different Allium
accessions for allicin and other allyl thio-
sulphinates. Industrial Crops and Products 147:
112215. DOL: https://doi.org/10.1016/j.indcrop.
2020.112215.(NAAS: 10.19)

Singh P, Mahajan V, Shabeer ATP, Banerjee K,
Jadhav M, Kumar P and Gopal J. 2020.
Comparative evaluation of different A/lium
accessions for allicin and other allyl thio-
sulphinates. Industrial Crops and Products
https://doi.org/10.1016/j.indcrop.2020.112215.
(NAAS:10.19)

Somkuwar RG, Kad S, Naik S, Sharma AK,
Bhange MA and Bhongale AK. 2020. Study on
quality parameters of grapes (Vitis vinifera) and
raisins affected by grape type. Indian Journal of
Agricultural Sciences, 90(6): 1072-1075.
(NAAS: 6.25)

Somkuwar RG, Naik S, Sharma AK, Bhange MA
and Sharma S. 2000. Bunch load changes berry
quality, yield and raisin recovery in Thompson
Seedless grapes. International Journal of Current
Microbiology and Applied Sciences, 9(4): 1383-
1389. (NAAS: 5.38)

Somkuwar RG, Samarth RR, Ghule VS and
Sharma AK. 2020. Crop load regulation to
improve yield and quality of Manjari Naveen
grape. Indian Journal of Horticulture. 77(2):
381-383.(NAAS: 6.11)
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41.

42.

43.

44.

Somkuwar RG, Sharma AK, Kambale N,
Banerjee K, Bhange, MA and Oulkar DP. 2020.
Volatome finger printing of red wines made from
grapes grown under tropical conditions of India
using thermal-desorption gas chromatography
—mass spectrometry (TD—GC/MS). Journal of
Food Science and Technology. 57(3): 1119-
1130.(NAAS: 7.85).

Upadhyay AK, Sharma J, Sharma AK, Mulik
RU, Lodaya J and Satisha J. 2020. Effect of
irrigation levels on yield and quality of Cabernet
Sauvignon vines of wine grapes under semiarid
tropics of India. Indian Journal of Horticulture
77(3):461-468. (NAAS: 6.11)

Yadav DS, Mhaske SH, Ranade YH, Ghule SB,
Shashank PR and Yakovlev RV. 2020. First record
of occurrence of Dervishiya cadambae on
grapevine, Vitis vinifera, along with its
morphological and molecular identification and
pathogenicity evaluation potential of Metarhizium
brunneum as its biocontrol agent. Bulletin of
Insectology, 73 (1): 137-148. (NAAS: 7.06)

Zeitoun H, Khan ZS, Banerjee K, Salameh D
and Lteif R. 2020. Antityrosinase activity of
Combretum micranthum, Euphorbia hirta and
Anacardium occidentale plants: ultrasound
assisted extraction optimization and profiling of
associated predominant metabolites. Molecules.
25(11):2684. (NAAS:9.06)

Zhang K and Banerjee K. 2020. A review:
sample preparation and chromatographic
technologies for detection of aflatoxins in foods.
Toxins. 12(9):539. (No NAAS rating)
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Papers Presented at Symposia / Workshops
/ Meetings
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3i?|ﬁg'la International

ﬁf@a‘»mﬁﬁl Oral Presentations

1.

Samarth RR, Upadhyay A, Mane V and Thorat
K. 2020.'Expression of grape bunch architecture
related traits in the F1 progeny of Seyve Villard
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x Thompson Seedless' in the theme of Advances
in horticulture and field crop improvement in the
International E-Conference on 'Advances and
Future Outlook in Biotechnology and Crop
Improvement for Sustainable Productivity' held
during 24-27" November, 2020 organized by
University of Horticultural Sciences, Bagalkot
College of Horticulture, Bengaluru, India.

Saha S. 2020. Development of new generation
fungicides: an insight. In [UPAC International
Conference on Agrochemicals Protecting Crops,
Health and Natural Environment— Discovery and
development of synthetic and natural products
for health and pests management' organized by
ICAR-Indian Agricultural Research Institute,
New Delhi and Society for the Promotion of
Sustainable Agriculture during 7-10 January
2020.

Shabeer ATP, Hingmire, S and Banerjee K. 2020.
Strategic use of pesticide for production of 'zero
residue’ grape: taking the advantage of modified
field dissipation study. In [UPAC International
Conference on Agrochemicals Protecting Crops,
Health and Natural Environment— Discovery and
development of synthetic and natural products
for health and pests management' organized by
ICAR-Indian Agricultural Research Institute,
New Delhi and Society for the Promotion of
Sustainable Agriculture during 7-10 January,
2020.

gEdeh AT Book Chapters

L.

Sharma, AK, Somkuwar, RG and Samarth, RR.
2020. Grape varieties for winemaking. In:
Winemaking: Basics and applied aspects. Eds:
Joshi, V K and Ray, R C. CRC Press, Taylor and
Francis Group, pp 101-118.

Somkuwar RG and Samarth RR. 2020. Recent
advances and achievements in breeding for grape
growing in tropical region. Chapter in Winter
school on 'Non-conventional approaches for
genetic improvement of perennial horticultural
crops' organized by Division of Fruit and
Horticultural Technology, ICAR-IARI, New
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Delhi from 17 January to February, 2020. Pp.
346-354.

AR geifest Technical bulletins

L.

Samarth RR, Somkuwar RG, Upadhyay AK,
Ramteke SD, Sharma AK and Naik S. 2020. Crop
load regulation in grapes. Published by ICAR-
National Research Centre for Grapes, Pune.

Somkuwar RG, Samarth RR and Saha S. 2020.
Grape varieties of [CAR-NRCG, Pune.

%wnuﬁ@ Extension folder

1.

Samarth RR and Somkuwar RG. 2020.
WTeh3Td -~ TETA g1a7 HMeH shg g ferefa grat
0. forear Arfedt 9freht 3. 38. HIH3TIT- TFH
3187 TG hg, oI,

dhArh i@ Technical article

1.

130

Dhananjay N. Gawande and Dibendu Datta.

2020. Trade Benefits of Agricultural Commo-
dities Registered under GI. Agriculture Observer,
Volume: 1 Issue: 3 Article No. 9, page 67-73.

T IHIH Institutional publications

1.

skskok

Somkuwar RG, Upadhyay AK, Sharma AK,
Samarth RR, Yadav DS and Gawande DN (eds.).
2020. Annual Report 2019, ICAR-National
Research Centre for Grapes, Pune (bilingual).
pp-145.

Gawande DN (eds.). 2020. Technical Wall
Calendar g1 ST Gater ARTGRTRT 2019-20;

pages 1-12

Gawande DN and Samarth RR (eds.). 2020.
Institute Desktop Year Calendar for year 2020,
pages 1-12

Samarth RR, Upadhyay AK, Sharma AK, Yadav
DS and Gawande DN (eds.) Grape Reporter
(2020). Volume 1, Issue 1, pages 1-12.
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3gestt, 3mg3m32Ul Hil dod
Meetings of QRT, RAC, IMC, IRC with
Significant Decisions

AT TATERR AHcl i Sk Research Advisory Committee Meeting
Hg 3-!3%1"6414 qATEHR T (ARTH) * The following are the members of Research
; Advisory Committee (RAC) of the centre.
frefafea ge= £
1 | &t waht. fig, 7d S (B fa), WhaTd qen e Ug TeIs, YRA | 31ee
SETEHT HEEE (HTEUaTs) Chairman
Dr. H.P. Singh, Former DDG (Hort.), ICAR & Founder & Chairman, Confederation
of Horticulture Associations of India (CHAI)
2 | ST .ud. 9Y, @ e, fawan e iR fawm @, swar fowm, deg e
Dr. A.S. Sandhu, Former Director of Ext. Education & Head, Dept. of Horticulture, | Member
PAU
3 | 2. . FlATUgew, e e, ey, HiEeg e
Dr. K. Soorianathasundaram, Controller of Examination, TNAU, Coimbatore Member
4 | 2. . TR, g e, ga1 O fawr, Wihsd - wieisiE L)
Dr. A.N. Ganeshamurthy, Former Head, Division of Soil Science, I[CAR-ITHR Member
5 | & g anfern, qd Y9 Sieh, i WA a9, Iiehsty - WishstdE e
Dr. Suresh Walia, Former Principal Scientist, Division of Agricultural Chemicals, Member
ICAR-IARI
6 | HE WETH¥ (TATE-11), Wih3TIq UG HeGe
The Assistant Director General (HS-II), [CAR Ex-Officio
Member
7 | & AN, AHHR, HATAS (FRIATEh), VBT —T3T3Teh, 0 e g
Dr. R.G. Somkuwar, Director (Acting), [CAR-NRCG Ex-Officio
Member
8 | Bf. Weh. UL, UM 6 (Y1 foq), WIhatqd — U3iaTeh, 0 e gfaa
Dr. A.K. Upadhyay, Principal Scientist (Soil Science), ICAR-NRCG Member
Secretary
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2021 ° R w1 fFafa: seww R o &
IR~ 5 oh HTER SATIhH S h SUATTH
frdw

39 43 1 AISH 1. 31.%. fg, e (armam
for) <ht sremerar § 20 3R 2020 1 fepam
HERTY 3 HTeeh o IR IcaTeeh, S Fides, A
fawm, witer 3t &g & o3 3G FoaT 238
Tequment 4 39 S W T fofar | @Ter geaq gafeferdt
feen  Hieams a9y fRE & SgeaE® 5 6
T 1 G& forear o &9 8 gl bt s me
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o 91 W T i 3R FEA HY AT 6 B I&
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Institute Management Committee Meeting

Institute Management Committee (IMC) meeting
was held on 16" March 2020.

Institute Research Committee Meeting

Twenty-fifth IRC meeting was held on 17" and 19"
June, 2020 to monitor and discuss on on-going
projects at institute. The meeting was held through
online platform.

Priority Setting, Monitoring and Evaluation
(PME) Committee Meeting

Nine meetings of PME were held to discuss and
finalize the flagship programme of the centre,
additional budget requirement, new project proposals,
the 'Prime Ministers Vision on Agricultural Research,
ICAR's Preparedness-2014-2020'. Activity wise
targets as per Output-Outcome Framework for 2020
to 2025 were also discussed. Appraisal of RPP-I and
evaluation of RPP-III was also done.

Other meetings / workshops

Export of grapes in 2021: Instructions for uses of
authorized agrochemicals as per Annexure 5 of
Residue Monitoring Plan:

The meeting was organized on 20" August 2020 under
the chairmanship of Dr. A.K. Singh, DDG
(Horticulture Science). A total of 238 stake holders
comprising of grape growers from Maharashtra and
Karnataka, grape exporters, line departments, APEDA
and Scientists from the Centre participated. The
structure of Annexure 5 as the central theme of
pesticide residue control in the food safety traceability
system was explained to the participants. Scientists
discussed about newly added agrochemicals in
Annexure 5 and also explained the other changes in
preharvest intervals (PHI) of respective agrochemicals.

Interactive meeting with representatives of
Maharashtra Rajya Draksha Bagaitdar Sangh
(MRDBS), Karnataka Grape Growers Association
and Grape Exporters' Association of India (GEAI)

The meeting was held under the Chairmanship of Dr.



1 foawsw 2020 @1 g@ A IR I T Hefud
HEi /THEI3A W F=! B gg 93 1 SRS foha
T | 9 el 150 IcTEeht 3 W fotam|

T, WETEH, SZUHTE & 1 fEaurenl hl 3o
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g & Uit e aiEare agw
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A.K. Singh, Deputy Director General (Hort.
Science) on 1" September 2020 to discuss issues/
problems related to grape industry in the country. A
total of 150 growers participated in the meeting.

Stakeholders meeting with APEDA, MRDBS and
GEAI

Online meeting of stakeholders with APEDA,
MRDBS and GEAI was organized on 13" October
2020.

Interactive meeting with representatives of
MRDBS

A meeting with office bears of MRDBS was
organized on 10" November 2020 at ICAR-NRCG,

Pune to discuss the strategies to enhance the current
EU-MRL of CCC to facilitate export of grapes.
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Consultancy, Patents and
Commercialisation of Technology

Tt IR

SHet & feget 2020 ek faf denati & forw s
Tt < fafir Teqatt @ 9 WSt wrishA fohw M

Consultancy

Nine consultancy programmes on different aspects
of grape cultivation were undertaken during January
- December 2020 for various organizations as

TSrTeh feraror frfarfed 2 | detailed below:
Name of the Sponsored by From To Consultants Project
Consultancy Cost (Rs.)
. Project Unnati —  |Coca-Cola 14/01/2020 14/01/2023 |Dr. R.G. 3990996
Grapes India Private Somkuwar,
Limited Dr. AK.
Upadhyay,
Dr. Sujoy Saha,
Dr. A.K. Sharma,
Dr. D.S. Yadav
. Providing advice |Sulphur Mills |Four visits to the Dr. AK. 245440
and guidance at site |Ltd., Mumbai |demonstration site Upadhyay
in preparation and during 2020-21.
evaluation of Analysis and
demonstration trial interpretation of soil
for 'Evaluation of and petiole samples
Techno-Z (a
combination
fertilizer of
Elemental Sulphur
(67%) + Zn (14%))
on grapes'
. To participate as a | Parijat 28/08/2020 28/08/2020 |Dr. R.G. 20768
chief guest in virtual | Industries Somkuwar
event 'Introduction | (India) Pvt.
to ORTEKO'and |Ltd., New
give a speech on Delhi
efficacy of
ORTEKO in grapes.
. Online lectures to |Rallis India  [09/09/2020 10/09/2020 |Dr. D.S. Yadav 22184
farmers on sucking |Limited
pest management
in grapes
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Name of the Sponsored by From To Consultants Project
Consultancy Cost (Rs.)
. Live sessions on |UPL Ltd., 12/09/2020 12/09/2020 |Dr. R.G. 216648
grape cultivation 14/09/2020 14/09/2020 |Somkuwar,
for grape growers 16/09/2020 16/09/2020 |Dr. A.K.
of Maharashtra 18/09/2020 18/09/2020 |Upadhyay,
19/09/2020 19/09/2020 |Dr. K. Banerjee,
23/09/2020 23/09/2020 |Dr. S.D.
Ramteke,
Dr. Sujoy Saha,
Dr. D.S. Yadav
. Guiding grape Dhanuka 28/09/2020 28/09/2020 |Dr. Sujoy Saha, 32403
growers in the Agritech Ltd. Dr. D.S. Yadav
training
programme
organized on
digital platform.
Guidance on Corteva 06/10/2020 06/10/2020 |Dr. D.S. Yadav 13192
'Management of | Agriscience
thrips in grapes' in |India Pvt. Ltd.
online session for
grape growers from
Nasik, Sangli,
Ahmednagar and
Latur districts of
Maharashtra.
. Guidance on Rallis India ~ 109/10/2020 09/10/2020 | Dr. Ahammed 24261
'Pesticide residue |Limited Shabeer T.P.
management in
grapes' to grape
growers from
Nasik and Sangli
districts of
Maharashtra
. Guidance to grape |Om Gayatri 06/10/2020 06/10/2020 Dr. R.G. 78116
growers in webinar |Farmers 11/11/2020 11/11/2020 |Somkuwar,
sessions. Producer Co. |12/11/2020 12/11/2020 |Dr. A.K.
Ltd. 14/12/2020 14/12/2020 (Upadhyay,
Dr. S.D.
Ramteke,
Dr. Sujoy Saha
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Patents

A patent application 'New plant derived seed oil rich
in tocotrienols and phenols derived from Manjari
Medika grape seed by supercritical fluid extraction:
composition of matter, manufacturing process and
use' has been filed on March 31, 2020. (Application
No.202011014416).

Sale of planting material

During January — December 2020, 31692 rooted
cuttings of rootstocks, scion varieties and grafted
plants were distributed to grape growers, government
agencies and research institutes. This planting
material was distributed in Maharashtra, Karnataka,
Uttar Pradesh, Haryana, Rajasthan, Mizoram,
Himachal Pradesh, West Bengal, Madhya Pradesh,
Jammu and Kashmir, etc.



Sicyailicd 3rfa3d J=ATel BRIk
Approved On-Going Institute

Programmes

I STRHTTRETUT, AT U TR SUFRT

1. a5 %, aTed, foperiier, S 3R gerga forei <
ST AT R1eh FETEAI 1 Teie ~ Tt =

2. WA 3R (fafeaea. ) @ fere < 3 vg weron b
EteRToT (fiefet-uw 3T fom wift)

11. SR AR YR

3. IR T H 3tfess qama wfafseamsfier grafsrom
hTLeh! < ShTFTcHeh THTUITSHTT 3T 3TRreaf<h S

4. wRe ittt & 3R (ifeT s ua.) &
T o1 Ha e AEvT <hl RTe A

5. Hieom TR # et fiegy wfetiegerar & forg
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6. Toret =8 3R st mfvr & for yoA

7. itfoeh 3T TEE e g 3R § S 37
o farfirTar 3= e

8. T ST o1 ST GER

111 3R T 0TS, SeaTgehdl ST TR Tt o fotg
IeUTEH Aehilehi ohl ferehTd SR TN

9. ST %el 3R a7 S I Ihg, 30 3N ®A
HTET o T qerdai sl 3ot

10. feefier 3 anforfsors &9 & 3mmemeHes 3R 6
fopet o foTQ Hetgat ot 3Tieher

11.37R (fafeq fafaer Tot.) gl 6t Argsh!
T o foTT TTeiehict ST HIEhIShLoT

12. 37 ¥ T[Te Tt 9ot Fft o IedTed o fofg
fes] hoat aehHiehi 1 fashr™

13,5761 ITART ST H GUR hl Tehedleh I 3T
IcqTeeh! o Wl H esH

14,37 9fg 3R ITEHAT W AN IS H
PEIC]

I. Conservation, characterization and utili-
zation of grape.

1. Management of grape genetic resources of table,
wine, raisin, juice and rootstock varieties - Phase I1

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

II Geneticimprovement of grape

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

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

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

6. Breeding for naturally loose bunches and bold
berries in grapes

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

8. Genetic improvement of coloured grapes

II1. Development and refinement of production
technologies for enhancing quality, pro-
ductivity and sustainability in grape

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

10. Evaluation of rootstocks for released and
commercially promising grape varieties

11. Standardization of protocol for micropropagation
of grape (Vitis vinifera L.) rootstocks

12. Development of tissue culture techniques for
production of quality planting material in grape

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

14. Effect of plastic cover on grapevine growth and
productivity
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15. Coordinated Horticulture Assessment &
Management using Geoinformatics (CHAMAN-
Phase-II) (MNCFC, DAC funded)

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

17. Studies on usefulness of CCC for fruitfulness, its
dissipation and fate in grapes

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

IV. Development and refinement of integrated
protection technologies in grape

19. Bio-intensive disease and pest management
module for production of residue compliant
quality grapes (AMAAS partially funded)

20. Studies on bacterial leaf spot and its management
in grapes

21. Management of stem borer in grapes

22. Detection and management of biotic and abiotic
stresses in vineyards using artificial intelligence
based wearable device

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

23. Winery by-products utilization for value
addition in food products

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

25. Evaluation of varieties and drying methods for
making coloured raisins

VI. Food safety in grapes and its processed
products

26. Analysis and safety evaluation of agrochemical
residues and contaminants in agricultural
commodities and processed products

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

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

Mr. Vishwajeet Mane (IAS), Director General,
Mabharashtra Council of Agriculture Education and
Research visited the Centre on 20th November 2020.
He discussed about grape juice variety Manjari
Medika. He also visited the site of collaborative
project 'Comparative study on the efficacy of
nutrient enriched farm pond water with non-fish
reared water on production of grapes and wine
quality'. Dr. A.K. Upadhyay, Co-PI appraised about
the progress.

Farmers' visits

About 823 farmers from Maharashtra (214),
Karnataka (133), Gujarat (40), Madhya Pradesh
(436).visited the Centre during January-December
2020. The information on different varieties and
cultural practices followed in the grape cultivation
and technologies developed was given to them.

Education Tours

About 715 Students of the different colleges and
institutes from Maharashtra (488), Karnataka (116),
Gujarat (51), Chhattisgarh (60) visited the centre
during the period from January - December 2020.
They were apprised about laboratory facilities,
vineyards and ongoing research activities.
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Personnel

FTHYH T T UG
Research Management Personnel

1. 1. 0. Hinger, Fewes (wri)

Dr. R.G. Somkuwar, Director (Acting)

aa'lﬁiﬁaﬁ Scientific

2. ST, UL IUEE, TUH IS (I
Srenfiehn)
Dr. Anuradha Upadhyay, Principal Scientist
(Biotechnology)

3. . A.F. IUTM, YgH d5h (a7 fome)

Dr. A.K. Upadhyay, Principal Scientist (Soil
Science)

4. . Y. S, TUH SFIH (Y W
EEIE)

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

5. BI. 9.2. THeh, YU AFTh (UTCT hifeh!)

Dr. S.D. Ramteke, Principal Scientist (Plant
Physiology)

6. Sf. 3.%p. IHI, YUM S (FETET)
Dr. A.K. Sharma, Principal Scientist
(Horticulture)

7. &I, gllg |iEl, 99 S51eh (9169 U fosm)

Dr. Sujoy Saha, Principal Scientist (Plant
Pathology)

8. ofiwelt fcar 1. gemeRt, dseh (HfT §
HIZET TAMT)

Mrs. Kavita Y. Mundankar, Scientist
(Computer Applications in Agriculture)
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9. ef. €10, grea, afw s (e foamm)
Dr. D.S. Yadav, Sr. Scientist (Entomology)

10. 7. UIHET T, Tmed, Iy S5 (JTed IS)

Dr. Roshni R. Samarth, Sr. Scientist (Plant
Breeding)

11.37. 3/gme wefiR &9, afg afes (Hfy
WA famm)

Dr. Ahammed Shabeer T.P., Sr. Scientist
(Agricultural Chemistry)

12. 1. 9.9. Mee, IS (I I5+4)
Dr. D.N. Gawande, Scientist (Plant Breeding)

13. sffet 3 4., a9t (Bat fosm)

Ms. Anupa T., Scientist (Fruit Science)

14. g2 wrftign A1$eh, SwTRE (wet fasr)

Ms. Sharmistha Naik, Scientist (Fruit Science)

15. et g awl, Ifeh (Jer fosm)

Mrs. Yukti Verma, Scientist (Soil Science)

16. 1. G1.%. BIaeht, SxT+eh (UTed U fagm)
(03/08/2020 )

Dr. S.K. Holkar, Scientist (Plant Pathology)
(w.e.f. 03/08/2020)

17.3%. w.fe. fiw, Smfe (v fomm)
(13/08/2020 ®)

Dr. P.H. Nikumbhe, Scientist (Fruit Science)
(w.e.f. 13/08/2020)

18. 1. f1.37. gu@, I3t (®at o)
(21/09/2020 ®)

Dr. N.A. Deshmukh, Scientist (Fruit Science)
(w.e.f. 21/09/2020)



‘deh-teh! a1 Technical

19. 5. 3.77. 9", TERIH &I Tehtehl TR

Mr. U.N. Borse, Assistant Chief Technical
Officer

20. 5ft. 9.9, Y, qeh-lehl AR
Mr. P.B. Jadhav, Technical Officer

21. 0. 9.9, @S, qehlehl AR
Mr. B.B. Khade, Technical Officer

22.9:f. S |rew, dehieh! AT
Ms. Shailaja V. Satam, Technical Officer

23. 901, §1.91. Betoh, dehdlehl STRRRI
Mr. B.J. Phalke, Technical Officer

24.5ft. IM.H. IS, qeblehl TRl
Mr. S.S. Bhoite, Technical Officer

25.5ft. WIN. e, dehehl TERIH
Mr. E.G. Kamble, Technical Assistant

26.31. 9.f9. 9red, deieh! TEee
Dr. P.V. Sawant, Technical Assistant

umﬁmaﬁ Administrative

27. 5. .. Slaper, TRmEHS IR
Mr. B.L. Kokkula, Administrative Officer

28. %Y. 1.1, Y30, TETP UHh ATereht

Mr. N.S. Pathan, Assistant Administrative
Officer

29. 5. g.A1. T, TR fod v o ARl

Mr. M N. Ganti, Assistant Finance and
Accounts Officer
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30. Y. =191, Tegor, S gt
Mr. B.M. Chavan, Private Secretary

31. et JooTel e, HEreh
Ms. Pallavi K. Tated, Assistant

32.5f1. 0.9, SR, HEh
Mr. P.P. Kalbhor, Assistant

33. oftmet fRrment AR, TEEw

Mrs. Priyanka Kumari, Assistant

34.5f). fa.2. TEwaTe, afm Wiy fafus
Mr. V.D. Gaikwad, , UDC

HIMC gTh LTh =t Skilled Supporting Staff

35.51. 9.9. gi¢, HI TEH TIh
Mr. S.S. Donde, Skilled Supporting Staff

36. 5. .7, THR, I TGS Wh
Mr. K.G. Raskar, Skilled Supporting Staff

37.501. 9.3 ThUTehl, HIAT Haldh HIh
Mr. B.R. Chakankar, Skilled Supporting Staff

38.+ft. @i.fa. <ie, I HEEH Wk
Mr. S.V. Lendhe, Skilled Supporting Staff

39. &l oIdT U. 9aR, I gk &I
Ms. Lata Pawar, Skilled Supporting Staff

40. 5. 9.%. T9H, I TEH WTh
Mr. N.K. Najan, Skilled Supporting Staff

41. 5. .=l HIel, HIT TERH WTh
Mr. K.K. Kale, Skilled Supporting Staff
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Farm

The old and senile vineyards were uprooted from 8.6
acrearea. Currently, rootstocks have been planted in
them. Out of these, in 3 acre area even Y trellises
have also been installed.

Laboratory

To strengthen laboratory infrastructure, precision
electronic balances, Sciex SelelON Upgrade for
Sciex 5500 Trap Mass spectrometery system
alongwith Analyst 1.7 software, Systat 13.2
software and UPS were purchased.

Library

During the year, 5 scientific books and 11 general
Hindi/Marathi books were purchased. Three foreign
and one Indian journal were subscribed.

skskok
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* Dr. S.K. Holkar, Scientist (Plant Pathology) from
ICAR-Indian Institute of Sugarcane Research,

Lucknow, Uttar Pradesh joined as scientist on
03/08/2020.

* Dr. PH. Nikumbbhe, Scientist (Fruit Science) from
ICAR-Central Arid Zone Research Institute,

Jodhpur, Rajasthan joined as scientist on
13/08/2020.

* Dr. N.A. Deshmukh, Scientist (Fruit Science)
from ICAR-Research Complex for NEH Region,

Umiyam, Meghalaya joined as scientist on
21/09/2020.

Promotions

* Dr. Roshni Samarth, Scientist to Senior Scientist
RGP-7000to RGP-8000w.e.f. 15.12.2018.

* Dr. Ahammed Shabeer T.P., Scientist to Senior
Scientist RGP — 7000 to RGP — 8000 w.e.f.
11.01.2019.
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Web conference / Workshops / Brain storming
sessions organized

A web conference “Export of grapes in 2021:
Instructions for uses of authorized agrochemicals
as per Annexure 5 of Residue Monitoring Plan”

A web conference “Export of grapes in 2021:
Instructions for uses of authorized agrochemicals as
per Annexure 5 of Residue Monitoring Plan” was
organized on 20" August 2020. Dr. A.K. Singh, DDG
(Horticulture Science), ICAR chaired this
conference, which was attended by 238 participants,
pre-dominantly comprising the grape growers from
various locations of Maharashtra and Karnataka
states. The structure of Annexure 5 as the central
theme of pesticide residue control in the food safety
traceability system was explained to the participants.
Scientists provided a brief account of newly added
agrochemicals in Annexure 5 and also explained the
other changes in pre-harvest intervals, to manage
any anticipated changes in the EU-MRLs. The
strategies to sequence the use of the pesticides as per
their relative PHIs were also presented.

Web conference 'Vistas of Pesticide Applications
in Grapes: Bio-efficacy and Residue Perspectives'

Web conference 'Vistas of Pesticide Applications in
Grapes: Bio-efficacy and Residue Perspectives' was
organized on 11" September 2020. The webinar was
chaired by Dr. N.K. Krishna Kumar, Former DDG
(Hort. Science), ICAR and Regional Representative
South & Central Asia, Bioversity International.
Around 165 delegates attended the programme.
Strategic use of fungicides and insecticides as per the
provisions of Annexure 5 was presented by Dr. Sujoy
Saha and Dr. D.S. Yadav, of ICAR-NRC Grapes,
Pune, respectively. Dr. Ahammed Shabeer T.P.,
ICAR-NRC Grapes, Pune shared his experience on
pesticide residue monitoring and detection of the
suggested and non-label claimed pesticides in
grapes. This was followed by a discussion with the
stakeholders and the chairman emphasized the use of
bio control agents and green label products in grapes
in the discussion. Dr. Krishna Kumar, opined that the
success of grape export depends upon GAP in grapes
and centre should continuously make necessary
modifications in GAP for its continued success.
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Women's Complaint Committee

A meeting of Women's Complaint Committee was
held on 12/03/2020 under the Chairmanship of Dr.
Anuradha Upadhyay, Principal Scientist in which
issues related to welfare of women employees were
discussed. During the year no complaints related to
sexual harassment of women at the work place were
received by the committee.

Celebrations
Institute Foundation Day

24" Institute Foundation Day was celebrated on 24"
January 2020. Dr. P.G. Adsule, Ex-Director, I[CAR
—NRCG was the Chief Guest of the program. Dr.
Lakhan Singh, Director, [CAR-ATARI, Pune, Dr. P.S.
Naik, Ex-Director, IIVR, Mr. Arvind Kanchan,
Chairman CRC, MRDBS were the other dignitaries
present on the occasion. The staff of the Centre along
with the scientists from Pune based ICAR institutes
and twenty five farmers from different grape growing
regions of Maharashtra attended the program. In the
beginning, Dr. R.G. Somkuwar, Director (Acting) of
institute briefed about the recent achievements,
ongoing research activities especially progress in
varietal development, plant health management,
processing, food safety and decision support system
and highlighted the close interaction of the institute
with grape growers of the country. Dr. Lakhan Singh
appreciated the role of the Centre in the growth of
grape industry in the country and Centre's close
linkage with the growers and extended his support for
technology popularisation through Krishi Vigyan
Kendra. Dr. P.S. Naik emphasized the need to develop
technologies to obtain grape around the year. Dr. P.G.
Adsule, in his address chronicled the growth of the
institute since its inception.

Five farmers were felicitated for their contribution to
grape industry. Among these, Shri Haribhau M.
Vaykar (Jay Seedless), Shri Sudhakar B. Kshirsagar
(Sudhakar Seedless) and Dattatrey N. Kale
(Nanasaheb Purple Seedless and Sarita Purple
Seedless) have developed new grape varieties which
have been registered with PPV&FRA. Shri Dattatrey
B. Chavan was honoured for role in popularising
grape cultivation in drought prone area of Jalna in
Marathwada region. Shri Atul S. Bhilawade was
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honoured for his support to Centre's efforts on use of
Biological agents (7richoderma spp.) to control
fungal diseases and also implementation of Mera
Gaon Mera Gaurav program.

Ms. Shailaja V. Satam, Technical Officer was
conferred with “Best Employee Award 2019” and
felicitated by presenting a Memento and Certificate
by the Chief Guest.

The Foundation Day Lecture on “IMD's weather and
Climate Forecast Products for Agriculture” was
delivered by Dr. D. Shivanand Pai, Head (CR&S),
IMD, Pune. He apprised about the role of IMD in
providing timely weather advisories to farmers and
other agriculture related sectors and its importance
for decision making for various agricultural
activities. He informed about the ongoing efforts of
IMD to extend the weather forecast at block level
across the country. He also extended support for
collaboration with the Centre for its ongoing work on
weather based forecasting for vineyard management.

A Scientist-Farmer Interaction meet on “Grape
vineyard management strategies to combat
unseasonal rains” was also arranged. Dr. A.K.
Upadhyay, Principal Scientist initiated interaction
with overview of impact of unseasonal heavy rains
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on grapevine health and subsequent crop losses in
various grape growing areas in Maharashtra. It was
observed that grape cultivation under plastic cover is
a viable solution to prevent losses due to weather
vagaries, which are expected to be more frequent in
future due to climate change. Farmers expressed
their concern on the high cost of infrastructure
needed for protected cultivation. The participants
raised the issues associated with use of plastic cover
in the areas with relatively high temperature.

Issues related to variety specific rootstocks and need
for new varieties adaptable to changing climate were
also discussed. The Director and scientists addressed
these issues. Mr Arvind Kanchan extended MRDBS
support for ongoing breeding work at the Centre and
to procure the germplasm from UC, Davis. This
interaction meet was jointly organized with Society
for Advancement of Viticulture and Enology
(SAVE).

Several cultural programmes were also organised
wherein all staff including contractual and farm staff
enthusiastically participated in these activities.

Republic Day

The Institute staff and their family members
celebrated 71" Republic day on 26" January 2020
with utmost joy and enthusiasm. Dr. R.G. Somkuwar,
Director hoisted the flag and addressed the gathering.
School children from Jilha Parishad Prathamik
School, Bhawarawasti and their teacher was also
invited for the programme. School children sang
patriotic songs and gave speech on republic day.
Prizes were given to winners of foundation day
programmes.
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International Women's Day
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International Women's day was celebrated in the
institute on 8" March 2020. Poster display
(paintings, slogans etc. related to women and
women issues), various games and skits were
organized on this day with the aim of women
empowerment. Dr. Neha Dagade, Gynaecologist,
Noble Hospital was invited on the occasion as chief
guest. She discussed issues related to health of
women and also inspired them to keep themselves
healthy.

Dr. B.R. Ambedkar Jayanti

All the staff read preamble of Indian Constitution on
the occasion of Dr. B.R. Ambedkar Jayanti on 14"
April, 2020.

International Day of Yoga

Yoga Day was celebrated on 22™ June 2020. This
year online session of yoga was arranged due to
Covid situation.

Birth Anniversary of Dr. G.S. Cheema
The Centre celebrated 127" Birth Anniversary of Dr.

G.S. Cheema on 3" August 2020.
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Independence Day

The institute staff along with their family members
celebrated the 74" Independence Day on 15" August,
2020 with outmost joy and enthusiasm following
Covid-19 guidelines. Dr. R.G. Somkuwar, Director
hoisted the flag and addressed the gathering. He
spoke about the sacrifices made by the freedom
fighters to get the freedom that everyone is enjoying
today. He also highlighted the importance of the
national unity in fighting difficult situation arising
due to natural calamities and socio-economic crises.
He also sensitized the audience regarding Covid-19
pandemic and also exhorted them to help the
deprived people.

The Director also welcomed and introduced the
newly joined scientists Dr. S.K. Holkar and Dr. P.H.
Nikumbbhe to other staff members. Children gathered
for this occasion sang patriotic songs.

National Unity Day

The center observed the Unity Day on 31" October,
2020 to commemorate the 145" Birth Anniversery of
Sardar Vallabhbhai Patel. The Director and staff took
the pledge to preserve unity, integrity and security of
the nation. A run for unity was organized in which all
staff members participated enthusiastically.
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Two Years celebration of 150" Birth Anniversary
of Mahatma Gandhi

As per guidelines of [CAR, commemoration of two
yearlong celebration of 150" birth Anniversary of
Mahatama Gandhi was organized on 2" October
2020. Various activities like debate competition,
essay competition, musical skit on life of Mahatma
Gandhi, felicitation of women worker for doing
excellent work, plantation, distribution of plants to
poor families etc. were held during 25" Sept - 2™
October 2020.

Celebration of 70 years of Indian Constitution

To celebrate the 70" Anniversary of adoption of
Constitution in India, various programmes were
conducted throughout the year from 26" Nov. 2019 to
26" Nov. 2020. Various activities like Talk, Seminar,
Rally, Youth Parliament etc. were conducted to make
citizens aware about Constitution of India. Focus were
given on making people aware about Fundamental
Duties and Fundamental Rights. Also, talk and
lectures were organized on Important Constitutional
Amendments & their significance, Agriculture Act
and Agriculture Legislation, Land legislation and

¥



o ICAR-NRCG Annual Report 2020 g‘ C_)

/
e ﬁ'\ S

ARG fopT TU| HEAE o HHATNET, THIERG
T 3R fSrer aftve e < TamER % o9 T
o a1 ME R IR S1v e
e for ot == g3 | fomom o e freemer,
A TR, STIE b #f 3T FAR T 4 FiY
fETUM W HFT W T ST Sl 6| 36 o1
LI o HHETE! gRT ®BH § Derqor feham )
TRt & Wferes TRl 3T hdeal i e@iv 37X
TGN § TS o foTC AT @R et IRA S a1
T & @19 Uedt & &9 § Irreshar 3R oft
TS femam ) feriwst amat o forw saferamer oft
IEhTER STYE TRRATS Wl ST foham i el
U TR T NEs fofyr qetfommer iy sf.
o ifed, bt 3ty same & fow smmta fohen
T, fSrEes a1e iaye feom & Afv= sm s wq d
e shl SRTeT <l UGl T

reforms, legislation on Agricultural Marketing etc. A
meeting among Institutes staff, the Sarpanch of
Grampanchayat and the Principal of Zilla Parishad
School was conducted in which there were
discussions on the topic 'Article 5S1A Fundamental
duties'. Mr. Anuj Kumar Upadhyay from Directorate
of Marketing and Inspection, GOI, Bengaluru gave an
online presentation on 'Legislation on Agricultural
Marketing'. This was followed by plantation in the
farm by Institutes' staff. Awareness campaigns in form
of rallies with placards showing the Fundamental
rights and duties of the citizen and also guiding the
local people for fighting pollution were organized.
Advocate Shri Shukracharya Bapurao Gaikwad was
invited for expert talk. In the closing ceremony, Dr.
Ranjana Patil, Principal, PDEA's Law College was
invited for guest lecture followed by reading of
Preamble as an integral part of Constitution Day.
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Vigilance Awareness Week

Vigilance Awareness Week was observed at [CAR-
NRCG, Pune during 27" October to 2™ November,
2020. The institute staff took pledge on 27" October
2020 for promoting integrity, transparency and
accountability in public life. Debate competition
was organized on 29" October 2020 on “Will new
education system play a role in curbing corruption”.
Asst. Commissioner of Police Shri. Kalyanrao
Vidhate was Chief Guest of the programme. Dr. R.G.
Somkuwar, Director, Dr. K. Banerjee, Vigilance
Officer and Shri B.L. Kokkula, AO shared their
views. Chief guest, Shri Vidhaate delivered lecture
on work of police in different sectors as well as their
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role in curbing corruption. He also shared his
experience and role of police during Covid-19
period.

Swachh Bharat Mission

The Institute celebrated 'Swachata Pakhwada'
during 16" December, 2020 to 31" December, 2020.
Briefactivities undertaken are given below:

A cleanliness drive within Office and chambers of
Administration wing was undertaken. Old and
discarded furniture were removed, the office was
reorganized and decorated with plants to improve
the work efficiency and create healthy environment.

A cleanliness drive was started from the main gate of
the institute and then extended to all the premises
including the National Referral Laboratory,
Biocontrol Laboratory and parking area. Garbage
were collected, segregated in biodegradable
collection bags and handed over to the farm technical
officer for its proper disposal including composting.

A drive was carried out to educate the residential
colony in the institute on the need for cleanliness and
composting of household wet garbage. They were
explained in detail on how the house hold waste can
be segregated, recycled and composted for its
application in their kitchen gardens.

Sewage and water lines in the backyard of the main
institute building were cleaned. Waste material lying
around the office building was removed. Participants
were briefed about recycling of waste water, water
harvesting for agriculture/ horticulture/ kitchen
garden application during the programme.

¥
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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
and institute guest house area. Residents were briefed
about sanitation practices to be followed at farm level.
Emphasis was given on washing of hands after farm
operations with soap, wearing of safety gears for spray
operations in farm and safe disposal of agrochemical
empty packings

Based on the earlier swachhata programme conducted
in the Bhawara vasti village, proper segregation of
biodegradable and non-biodegradable waste was
observed.

On 30" December, 2020, Dr. Suraj Dengale (MBBS,
MD) from Loni Kalbhor was invited as Chief Guest.
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Dr. R.G. Somkuwar, Director felicitated Dr. Dengale
on his arrival. The Chief Guest discussed issues
pertaining to current COVID-19 scenario and
improved the awareness among the staff by
answering their queries. The institute's staff
enthusiastically and actively participated in the
Interactive session on “Social Health under Covid-
19 pandemic”.

On concluding day on 31" December 2020, Mr. U.N.
Borse, Nodal Officer (Swachhta Bharat Mission)
presented day wise full report of the Swachhata
Pakhwada. Dr. R.G. Somkuwar (Director) shared his
views about the need for Swachhta programme to be
continued throughout the year.
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IS —19 o S AMTRTeR N ta =t Social activities during COVID-19
eI g f=ferfea grmnfes ittt . Following social activities were performed by
institute:
1. g™ 3R Iramma gfcrdi sl §EIM & a1 3
R 1. Distribution of Grapes to the Police & Traffic
1 foraTo | .
Police,
2. WW@@WWW 2. Distribution of Raisin (Kismish) to the Police
staff

3. F-9T & /A | ' / 3. Provided Tractors with sprayer system to the
. Provided Tractors wi rayer sy
fesgenra 3fe o for Seret W fereew < | e surrounding villages/Gram Panchayats for

Exeil sanitization /spraying, etc.

4. T 3 et et ) 7T T R | 4. Distribution of Masks to all the employees
attached to the Institute.

skskok



3T 3Michs

Meteorological Data

T SR AT T AUA (7)) AU STGAT | AT SO TR0l | et a1 | 1w Tl

Year and Month | Air temperature (°C) | Relative humidity (%) (femdt) (femft) | HrE=n
~LaH Fitnaw W SwaH evapl:)ililltion r;ﬂ(:ntfaalll 1jz(l)i.n(;f
Min. Max. Min. Max. (mm) (mm) | days
WﬁﬁJanuary 2020 12.5 30.2 47.8 97.9 110.5 4.0 0
HLEl February 2020 14.39 32.55 38.69 89.17 147.4 1.0 0
TTe March 2020 17.08 33.33 36.39 88.13 175.3 57.0 4
YA Apr 2020 20.28 34.17 28.53 84.73 243.1 4.0 0
3 May 2020 23.62 34.97 34.29 80.86 223.7 1.5 0
S Jun 2020 23.03 31.13 66.62 95.90 90.7 | 157.4 9
ﬂ?ﬂé Jul 2020 23.05 30.99 71.48 95.87 60.9 82.4 9
3T Aug 2020 22.20 27.90 83.50 97.80 29.9 | 126.9 15
ESGEEN Sep 2020 22.10 31.10 66.30 98.50 61.2 | 203.3 9
JHFEsT Oct 2020 20.80 31.60 59.00 99.20 51.7 | 2513 10
Fas Nov 2020 12.10 24.70 34.50 79.00 106.9 1.2 0
fe@sR Dec 2020 12.60 30.50 48.20 99.10 105.2 2.3 0
el Total 1406.50 | 892.3 56

i 7eH '@'QFT, 3T -T37 3{-@5 y Tﬁ Source: Weather station, ICAR-NRC for Grapes, Pune
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Abbreviations

1. TSI HY o™ 35

2. wfedieg - 2, 2, AR fo@-3 suTgss-

RETSifer - 6 -Hewits e

TEIST - HErEh HETHeh

THAT - TR B §E TERH

FHTEHITY - AP AR G STTEEH

RS

THUHY - HiY FH TaLA TH1E

8. W - HY IR Helg &7 W GEASal I
SR

9. TIMTH - il favwvmens weHT aa

10. TiET - Y 3R THSHd @ 3G A
[EEACRIRERU

11. TfieTm - ufeetehe™ i Sethd
12. TR - TR STTHIH &I

13. UAITH - BT STNFEH TR FTFEH
e

14. et - T wifa 9k < Siaa &

15. sedt - sfre snf gie

16. §Teh — MTHT YA STTHUH hg

17. SUTHTH - e e Td "Il haedl
18. St~ TR Sastenfeh ag fofies
19. forrepla - faam =g N foraforme

20. sfuerdt - watay e feger wiosramft
21. et - afwrfiehtr i € | Fi=

22. 3Nt - SHfae tferfism wm

23. HEE - FeATEe TS

AN L»n A~ W

-

24. FrafiTEehtd - = =/ & g S
foreafoame

25. drafafa - et = fig fovafoeme
26. gl - shifdeh M

27. Higivn - ot featief-tsagfacs s
28. T - HY H I-HETEH H T

29. Hiuhud - "o Ifagita <

30. I - g1 {9 < IW F FHfd
ETEHT oo qel Jaeq

31. hpILH — hil BN AR Hea™

32. HSAARE - H51a HleAR TS IR
EEICIURSITIT]

33. heh3TIH - had HUE STEIH TEIH

34. HATRTE - hrd HITceh! e Jem™

35. Hi3mEdIEt - =amR faem o fou emar fmion
qga

36. hIMETH — Hed AT FETEHT TEAH

37. Hifegg 19- Hifag-19

38. T - i a5 AR

39. M- T - (2-FAR -4 -T15diTed ) -TH -
fepereet 3

40. T - ha1d I TFIH FEIH

41. HUHTEIN -TAH A - SIfeh T2 3Tenfiren
IEYH URYe-TFH TR ST

4. Siudt U Uhesy - HiY T HR fpuH
ST famn

43. Sudt - Berg W o

44. 3T - P FFEIH R e fawm

45. S - JEARO qgEd fem
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46. A - g Frefrehr faum

47. S - 30 mETiews

48. GIHM — Phelt ITHIH e

49. G3FM — THIH IEUH oo™

50. STl - TeATcHS YhT9l foewra

51. Erumars - fafufoefa sretios

52. guu- featiadiisagfas

53. AAIIA - @S 3R TG STFHIH

54, 3T - AT W IS

55. St — fovrfrr gg=fa afufa

56. Eguditg - 2, 2-sR-THga- 1 -fufsha
RS

57. Sf. STETRIHIE - 1. STATETRS HTed Hichul
FfY foemdis

58. SIARE — HEd SISl 1 G

59. gumuy - fuly gueds yoeft

60. g8 - fofsmdn, wereuar 3t feoran

61. 36 - rafrer wig

62. St - ITfar foeprar Hrish

63. SuwH - = fo wiirh

64. 3UHTH - 3URA HATHHE

65. 3 - I §=

66. fhahl — vt anforsyr wa 3am v

67. THHE — foham IcaTes Ul

68. THH - TRd IcdTesh T

69. THhUHTHUSTE — VR WTe el Td UHh
TrfereRtor

70. THAMEIAR ~ HINER TN 3TaTh
TFh T

71. 5003 - fraifers s

72. Sfeffug- ST gRI ST

73. SEt-THTE /THu - T SIS AT
TS /AT TS

74. S - @S ghR UNEe
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75. SHHuw3TEE - - S & 91y
19 shicuTh

76. M - wmfes ==
77. AT - IR IR Frafas =

78.@@@3@@—3@%@@%@%
e

79. SfieTEud - s g yoned!
80. SfUet - TeATgehIfetfueH

81. el - TR st et

82. Sf3ma- faaTere IwTehRal $eThd
83. TFEN - SFTEH! fawr srfeRr

84. TATSUANTSH] — STATRYU ST ThIAT A
IS

85. TIATSHIUR — AFTeh hl FTgares Tl
AT JuTTeA!

86. HATEUUHTH — WA STTeT foqi 3TehTeH)

87. WIHTIH - WA N THUM TEIH

88. WIHEIIIH - AT HiY IETeh! SFTHAH
eI

89. 3T, - FSIAT FLTENH I3TA

90. FTISfTaEt - FEATTA Sagre qfufd

91. WY - VR HY FEUH qiwg

92. WTHATI-TATTeh - HIHII-TLT T
ST g,

93. JATEHISAINMEUATS — AT 315 -Ih

94. WISTSTLE - HRATH SFTEH STEUM eI

95. WEANTH ~ WY Hesll FTTEUT T

96. AT - sifge e

97. AN - R Tz HRTe™

98. TS — FI ekl

99. FAFTHH - HEAH Fenfieh! yeen Afufa

100. TEETATE - ST Tg 3 R
ICICERCRIERD)

101. 3T} - HEIH HYH WIh NS




102.3ATSTHEH -~ T Jae gt

103.37TSTAST — WA HEaiase fowm

104.3TEATEH -~ TEAH JTHIH AT

105. 3T - LA Wefiehl J6eH $hE

106358 ~ 31afes Yfaeifed 3Tt

107.3TgAATE - Teae fore fomiem wfufa

108.MTI3TqH — el o] Ferfepean srgeem
A

109.%feeh - Hfy fom g

110.TAUSTE ~ 9uf & Fhich

111 .V UG3ARTHTH- & ShIHRIITR - 3=
fersrert = g

112.UeTHl-THUE /THUH - Gd ShIHSHTH -HTE
TFIE /AT TG

113.7El - adeh Glh

114 TASE - TR IcEsich SMAS

115.TA3TeR] — afwrofieheer shi Efmr

116.TeTHE - A9 Hiefeh 3

117. 0l - gemsfid gada qugn

118 . THUAHUHH — TS T BEe
TaTgAT g

119.9%H(d - HECHT ol Y fomdia

120 FUGETE - HERTY T F18 SFTSaeR 869

121.THANTA - 3Afhad 3TE=Y €

122.TATY - JURA 3R &7

123.T90T - wref URfes o

124 .THIISA - UL FY EUH T
Tl

125.TRa31 - TR FN fomm srepredt

126.THRM - TR v e qiemm

127.TAUSTETS - T HIY TA=ER Iy

128.Th3T9 - TR Y HAfvma afEsm

129.Tepfeeh - T iy fomm g

130.T=9T -~ g Stafafaerar sfeesor

HEATT
ICAR

5@ IS~ mmgﬁmﬁawﬁﬁaazozo M

131.ThshEe - TP HiY hie gaed =0
132 qISTIEe - TP 91ed STIATReh Jared

133 ey - T e weam Ue i s
ERIEEES

134 TR - LA Thihd hie TG 3

135. TTHrg-dEdt - s gafea qredi o fog
T THUE JOTTeAt

136.T750 — I g g

137.FSed - ST Hald TRl

138.TITISETE - TP SREHT L TS
foema wfas™

139 THAHISIH - TEE HiY Mfh wa ifd
ITEIT HEIH
140.T3TTH -~ TP 3Tifereh W Yaeq T

141 . TASEHANT - FoaTy HaeTaw HY | T
FETER

142 THATEETH — TER HTHTRTOT TR0 LA

143 Th3Teh - UL hell JTHIH HEIH

144 TIHARTA — T GEIEUT SN

145 . TIUHSRE - WTehfae famm 3R ssif=fa
IEYT TN HATE

146.37E! - de1 et

147.303get — JFaUFT a1 IR 18T T

148 . 3TTATGH] — TSI A= AHfd

149 .33 — =TI HRIHH

150.3741C. — 3ifaeptferss wr=

151.9%fd - ISTe By foeafomme™

152 FHfi3TR - gicimy == RuewH

153.91EiT ~ 377e] ST 3R

154 91318 - 55 Tiar=d gashieh

155.9¢hId — ISTeRE <¥HE HiY foamdis

156. 9131 - drey dfg Framens

157 Hu=smg - 18 qd Sfae

158.HIUeT - WiehITeriugd
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159.duwg - wefies faforn, srEe it
3TTehetd

160.ddia - giferfthier sTieeies

161.9deq - <1181 9T

162 . Hidfiiuw3mu - urey fafaerar gwem 3
IELIEREICE S B e

163.H3TE - ST A Yo

164 .- 01 HATHR favawn
16591 - geftorar gl

166. I3 - fehi STar STaies
167 FRATE - q=ayia gHiE g
168. LT — TuTTeHeh ferren fergay
169. 3T — ITHYT HATEhR ATHfd

170. ARUEASEHAT - & iy Jeee forar
TTRTETT T

171.3TRE - T&d i

172.3uwEl - aftomy grenfies ggares
173.3RwAdt - a9y et s
174.3IRTAT, - Tga=Yfaeish 3

175 Tersehehter — T ereeft sms e iy
feroaferme™

176. 3 — 18U TS TEare

177 THUTH- GifeTsh fagaaumenss yoreft

178.790Y - U9 iy favafarme™

179.THETHTH — SSEHEE 3R 8 Ja9
RIS pEal

180wl ~ Hersiier &g

181 . vHegdt - TggREd SIfd 39 A

182.TgEl- A T

183.THEITTSA — IU-He STTETH! HAfTeh

184,78 - W I

185.THEUH — Th{TT Soldei HISShIhIH

186.THEATET ~ fogm 3R Afwar g™ ved

187.CHUHTH- He T&Eey JaeH
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188.THTAY! — Tehel helICTEE TEEI

189.WEMY ~ T Y=o Ifshamg

190.wadE - 31 =07 fasshur

191.TH3RT - IS IHLH T

192 THUHIR - TAHA TR

193.8W - SaTiEs W

194 . Ausft - grsufie fremes

195.31$UA- Soleelq IRYYT HTgshR=hdl

196 E1STRISIITE ~ 2TeT ST T FHiforeh
TR

197 ey - aferg S faaformed

198 . ECASETH - &0 Jee 1 Jumet

199 At — I dieft wiehe

200.EwEdt - SfeamE ITSHT

201.30HTE - $H ATl 39 g

202 Juardiuerdt - whuerdt - wfadif feedet &
1 Jfoa i aTa AT

203 . afafa - amrer fosm fovafomme

204 JHUEAH T -THUH /THUH - I -HEIH T
SHIECIUTR AT TFRIES /AT TREdt

205. RS - STALRT TreT T foher Fwammn
g

206.gUEET - HYH TS Y fo9m

207.4T — STeRiiet Jetdm

208 . IS ~ THWE A5 AUSATST Y
foremdia

209.HffTHaTE - FHEAE IR T

210. STYUTHATHIATE - o1 3T fH T T
211 SecgEiet - wfgen b @fifa

212. TSt - et farwstes s

213. 330 — TR0 01

214 Zsqd - SR 01

21538 - 91 ST g&Fal

216.THFEIRE - T fefere fergesamn
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ABI-Agri-Business Incubation

ABTS- 2, 2'-Azino-Bis-3-Ethylbenzo-
thiazoline-6-Sulfonic Acid

ADG- Assistant Director General
AGRESCO- Agricultural Research Council
AFPRO- Action For Food Production

AICRP- All India Coordinated Research
Project

AKMU- Agricultural Knowledge Management
Unit

AMAAS- Application of Microorganisms in
Agriculture and Allied Sector

AOAC- Association of Official Analytical
Chemist

APEDA- Agricultural and Processed Food
Products Export Development Authority

API - Application Programming Interface
ARI- Agharkar Research Institute

ATARI- Agricultural Technology Application
Research Institute

AUDPC - Area Under Disease Progress Curve
BAP- Benzylaminopurine

BARC- Bhabha Atomic Research Centre
BASF- Baden Aniline and Soda Factory
BCIL- Biotech Consortium India Limited

BCKYV- Bidhan Chandra Krishi
Vishwavidyalaya

BLUP- Best Linear Unbiased Prediction
BLQ- Below the Limit of Quantification
BOD - Biological Oxygen Demand
CCC- Chlormequat Chloride

CCSHAU- Chaudhary Charan Singh Haryana
Agricultural University

CCSU- Chaudhary Charan Singh University
CD- Ceritical Difference
cDNA-c Deoxy Ribo-nucleic Acid

CeRA- Consortium for e-Resources in
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53.

Agriculture
CFL- Compact Fluorescent Lamp

CHAMAN - Coordinated Horticulture
Assessment and Management using geo-
informatics

CIAE- Central Institute of Agricultural
Engineering

CIBRC- Central Insecticides Board and
Registration Committee

CICR- Central Institute for Cotton Research
CIFE- Central Institute of Fisheries Education

CITD- Capacity Building Initiative for Trade
Development in India

CITH- Central Institute of Temperate
Horticulture

COVID19 - Coronavirus Disease

CPC- Clay Polymer Composites

CPPU- N-(2-chloro-4-pyridyl)-N-phenyl urea
CPRI- Central Potato Research Institute

CSRI-NCL- Council of Scientific and
Industrial Research — National Chemical
Laboratory

DAC&FW- Department of Agriculture
Cooperation & Farmers Welfare

DAP- Day After Pruning

DARE- Department of Agricultural Research
and Education

DAT- Days After Transplanting

DBT- Department of Biotechnology

DDG- Deputy Director General

DGR- Directorate of Groundnut research
DFR- Directorate of Floricultural Research
DLS - Dynamic Light Scattering

DMI- Demethylation Inhibitors

DNA — Deoxyribo Nucleic Acid

DOGR- Directorate of Onion and Garlic
Research
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. DOV - Drying on Vine

. DPC- Departmental Promotion Committee

. DPPH - 2,2-Di-Phenyl-1-Picryl Hydrazyl

. Dr. BSKKV- Dr. Balasaheb Sawant Konkan

Krishi Vidyapeeth

DRD- Double the Recommended Dose
DSS - Decision Support System

DUS- Distinctness Uniformity and Stability
EC - Emulsifiable Concentrate

EDP- Entrepreneurship Development
Programme

EFC- Expenditure Finance Committee
EMS- Ethyl Methanesulfonate
EU- European Union

FICCI- Federation of Indian Chambers of
Commerce & Industry

FPC-Farmer Producer Company
FPO-Farmer Producer Organization

FSSAI- Food Safety and Standard Authority of
India

FTIR-Fourier-Transform Infrared
Spectroscopy

GA3- Gibberellic Acid
GBS - Genotyping By Sequencing

GC-MS/MS- Gas Chromatography-Mass
Spectrometry/ Mass Spectrometry

GCC- Gulf Cooperation Council

GC-FID - Gas Chromatography with Flame-
Tonization Detection

GD- Group Discussion
GEAI- Grape Exporter's Association of India

GFoRSS-Global Food Regulatory Science
Society

GIS- Geological Information System
GL- Glycolipids
GSC- Grape Seed Cake

82.
83.
&4.

GUI- Graphical User Interface
HEO- Horticulture Extension Officer

HILIC- Hydrophilic Interaction Liquid
Chromatography

85. HYPM- Half-yearly Progress Monitoring

System of Scientists

86. IAHS - Indian Academy of Horticultural

Sciences
87.
88.

IARI- Indian Agricultural Research Institute

Institute
89. IBA- Indole Butyric Acid
90.

91.

IBSC- Institutional Biosafety Committee

ICAR- Indian Council of Agricultural
Research

ICAR-NRCG- ICAR-National Research
Centre for Grapes

ICRISAT- International Crops Research
Institute for the Semi-Arid Tropics

92.

93.

94. IIHR- Indian Institute of Horticultural

Research
95.
96.
97.
98.
99.

ITVR- Indian Institute of Vegetable Research
IP- Intellectual Property

IPO - Indian Patent Office

IT- Information Technology

ITMC - Institute Technology Management
Committee

100.IUPAC- International Union of Pure and
Applied Chemistry

101.1JSC- Institute Joint Staff Council
102.IMC- Institute Management Committee
103.IMD- India Meteorological Department
104.IRC- Institute Research Committee

105.ITMU- Institute Technology Management
Unit

106.1TS- Internal Transcribed Spacer
107.IVRC- Institute Variety Release Committee

IASRI- Indian Agricultural Statistical Research



108.IVRI- Indian Veterinary Research Institute
109.KVK- Krishi Vigyan Kendra
110.LAI - Leaf Area Index

111.LC-HRMS- Liquid Chromatography-High
Resolution Mass Spectrometry

112.LC-MS/MS- Liquid Chromatography-Tandem
Mass Spectrometry

113.LD- Lethal Dose

114.LED- Light Emitting Diode
115.LOQ- Limit Of Quantification
116.LSD- Least Significant Difference
117.MCC- Microbial Culture Collection

118. MNCFC- Mahalanobis National Crop
Forecast Centre

119.MPKV- Mahatma Phule Krishi Vidyapeeth

120.MRDBS- Maharashtra Rajya Draksh
Bagayatdaar Sangh

121.MRL- Maximum Residue Limit
122.MS- Murashige and Skoog
123.NAA- Naphthalene Acetic Acid

124 NAARM- National Academy of Agricultural
Research Management

125.NAAS- National Academy of Agricultural
Sciences

126.NAEP- National Agricultural Education
Project

127.NAIF - National Agriculture Innovation Fund

128.NAIP- National Agricultural Innovation
Project

129.NASC- National Agricultural Science Centre
130.NBA - National Biodiversity Authority

131.NBAIR- National Bureau of Agricultural
Insect Resources

132.NBPGR- National Bureau of Plant Genetic
Resources

133.NBSSLUP- National Bureau of Soil Survey
and Land Use Planning
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134.NCIPM- National Centre for Integrated Pest
Management

135.NCS-TCP- National Certification System for
Tissue Culture Raised Plants

136.NEH- North Eastern Hills
137.NGS - Next Generation Sequencing

138 NHRDF- National Horticulture Research and
Development Foundation

139.NIAP- National Institute of Agricultural
Economics and Policy Research

140.NIASM- National Institute of Abiotic Stress
Management

141 .NICRA- National Innovations on Climate
Resilient Agriculture

142.NITS- National Institute of Training for
Standardization

143 NRCB- National Research Centre for Banana
144.NRL- National Referral Laboratory

145.NSERC- Natural Sciences and Engineering
Research Council of Canada

146.0D- Oil Dispersion

147.01V- International Organization of Vine and
Wine

148.0LIC- Official Language Implementation
Committee

149.0RP- Out Reach Programme
150.0TA- Over Time Allowance
151.PAU- Punjab Agricultural University
152.PCR- Polymerase Chain Reaction
153.PDA - Potato Dextrose Agar
154.PDI- Poly Dispersity Index

155.PDKV- Panjabrao Deshmukh Krishi
Vidyapeeth

156.PGR- Plant Growth Regulator
157.PHI- Pre-Harvest Interval
158.PL- Phospholipids

159.PME- Priority Setting, Monitoring and
Evaluation
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160.PPO- Polyphenol Oxidase
161.PPM- Part Per Million

162.PPV&FR- Protection of Plant Variety &
Farmer's Rights

163.PRD- Partial Rootzone Drying
164.PSA- Particle Size Analysis

165.PT- Proficiency Testing

166.Qol- Quinone Outside Inhibitors
167.QRT- Quinquennial Review Team
168.QTL- Qualitative Trait Loci
169.RAC- Research Advisory Committee

170.RAMETI-Regional Agriculture Management
Extension Training Institute

171.RD- recommended dose
172.RFD- Results Framework Document
173.RMP- Residue Monitoring Plan

174.RLBCAU- Rani Lakshmi Bai Central
Agricultural University

175.RNA- Ribonucleic acid

176.RPP- Research Project Proposal
177.SAS- Statistical Analytical System
178.SAU- State Agricultural University

179.SBSM- Society for Bioresource and Stress
Management

180.SC- Suspension concentrate
181.SCSP-Scheduled Caste Sub Plan

182.SD- Standard Deviation

183.SDHO- Sub-Divisional Horticulture Officer
184.SE- Standard Error

185.SEM- Scanning Electron Microscopy
186.SERB- Science and Engineering Board
187.SHM - Soil Health Management
188.SNP-Single-Nucleotide Polymorphism
189.SOPs- Standard Operating Procedures
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190.SPE- Solid Phase Extraction

191.SRF- Senior Research Fellow

192.SSR - Simple-sequence repeats

193.TA- Travelling Allowances

194. TAG- Tri Acyl Glycerols

195.TEM - Transmission Electron Microscopy
196.TIGS-Tata Institute for Genetics and Society
197.TNAU- Tamil Nadu Agricultural University

198. TMIS- Training Management Information
System

199.TPP- Tri Poly Phosphate
200.TSP- Tribal Sub-Plan
201.TSS- Total Soluble Solids

202.UHPLC-FLD - Ultra-High Performance
Liquid Chromatography coupled with a
Fluorescence Detector

203.UHS- University of Horticultural Sciences

204.UPLC-MS/MS- Ultra-Performance Liquid
Chromatography- Mass Spectrometry/Mass
Spectrometry

205.UPOV- International Union for the Protection
of New Varieties of Plants

206.USDA- United States Department of
Agriculture

207.VA- Volatile Acidity

208.VNMKV- Vasantrao Naik Marathwada Krishi
Vidyapeeth

209.VSI- Vasantdada Sugar Institute

210.WALMI- Water and Land Management
Institute

211.WCC- Women's Complaint Committee
212.WDG - Water Dispersible Granules
213.WG- Wettable Granule

214.WUE- Water Use Efficiency

215.WP- Wettable powder

216.XRD - X-ray Diffraction Analysis
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