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PREFACE

AT 2018-19 IR I & oY 18T o071 I3
gfg 3R g dim & SR auf oy eft| 39 Ror I
1 STgendT @A ot SR Uty FRam & Uy AT ff 4
IR UG R MR faeft SoIRI # e avg & WIaR
fohaT T | Pt PRI 216.6 F9IR Hfga T o1 R 2039
RIS DR I fagef g1 OTH g8 1 fIepRT &R b A # aram
40% 3R g & deH § AT 23% I gfg St Dl T
43831 USTiopal Tl A HE U A R G Bl 3R BT
i fobam

Uoad T e S (FIIRET) 7 &g i sl urg Iy
Y TTRY Y it B FIIIRS 7 Seorg foma 6 og A
foram 2 iR fedeae! & dta arest T wd fhar g1 fae
B0 A HORT HISHT & foTq ' Jufire’ qebeiies, ars-ia
A& P J1 TS R PT b fGepRia & & fory
ST, 3T BTTS g aTel! T3l o ClTfeca 3Tavul &
T IR T I Tebrilen, FaAT-Tad SR IUGT 2
dtel 6t FgRam & oy Sta-Tgd WY @1 SuERT, STt
SUINT G 31T 1 AT i | Sifdep qem sRifdes =g
1 R & & SR 1 IcuTeenal H gig og Tehidd (-urg
T YUTTel U THaTS b gRT Heltg ol Y TRrgl |

S 3TIAY IR & folY AT IR Hic Fgg i Sta—Te
RUAT T UG SRR ofF sl e fpaml & @i o
fopa a1 SiR fpaml ot Tfifsharnatl & SMaR W FgaRe
GRT Sh! TRIEAT I T3| 39 U b hevaed Hha
R 2T <ierlT H Y 37T | B FSIRI & folg 59 SR T
& PICAIAD AT P =BT H 90% T 7 RHT T
& THRIRTA 3R 60% T -1 T STAAT] bl STTLRT P
a1 fhdT| 3R IcUTGH! o el 9 dabrileh Pl AT
ST & TR iR S fory STRIT goara & &, g 7 [
3R Plc YggT H IUIGH! Bl Al o H Fga Hgeaqul
f¥ept 1918 2, S o JRITRT A o THRIRUET IR - 3Tl

The year 2018-19 was good for the grape
industry. There was negligible rainfall during early
growth and flowering season. Thus the incidences of
diseases were low and cost towards plant protection
was also less. The grape produce was well accepted in
domestic and foreign markets. Total export was 216.6
thousand MT which fetched foreign exchange of Rs.
2039 crores. The growth was about 40% in terms of
quantity and about 23% in terms of money. The
grapes were exported mainly to EU from 43831
registered farms.

The Quinquennial Review Team (QRT) reviewed
the progress of the Centre during last five years. QRT
noted that the Centre has worked in tandem with the
needs of the grape growers and industry and has
generated a good name among the stakeholders.
Notably the 'Zero Waste' technology for Manjari
Medika, breeding for developing table grape varieties
with desirable traits, technology for growing grapes
under plastic cover for early pruned vines, use of bio-
intensive strategy for plant protection leading to
residue free grapes, techniques to improve water use
efficiency were appreciated. The integrated decision
support system (DSS) for enhancing productivity of
grapes under biotic and abiotic stresses and advisory
through API were also appreciated.

The bio-intensive disease and insect management
strategy for 'zero' residue grapes was demonstrated at
farmers' fields for three consecutive years and was
appreciated by the QRT based on farmers' responses.
The strategy has resulted in the marked reduction in
the severity of fungal diseases. Pesticide residue
analysis of grapes meant for domestic markets
exhibited 90% EU MRLs and 60% 'zero residue'
complance. Since the beginning, the Centre has
played a very significant role in advising growers in
disease and insect pest management, which is
reflected in reducing the EU MRL non-compliances

1
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BT 2004 H 23.6% ¥ GCTGHR AL IS H 5.4% PR b HU A
URAART BT 21 SIa—T8d UM SR S —Hfcrerd
STUTGH UTH & H 7eg |

freprer Tfifafirat & fore o g% &) T 81 g A e
TE1 IR 37fe1eh SR S &1 AT 18 g, i) T uferRiedt, -
feReT 31R FaTHIfaeh ©U ¥ a3 MBI Dl [T 3R T A=
< e & o oo ; i) faftrer & o SR &l @il &
fory feqeRa! & fAeet ARG UeM /AT, Ae IRH
fohetl 1 IT R IR el ot SMaeTddr @ wned
JATERYT BT IUANT AT ; iii) S 3R Iifaeds a=ra o
P gfgr MR G| 38D 3feTrar ffts g
IS T Jiferep Tl & Tifel AU wiR b fregfRor,
TEgT & oI QUREAMR (Jchd RE) ALRUT, U
el 3R digl T gRem b forg A1 Fepeitep ot &l H
AT SITHYT Bl URePeUT Bl T3 g1 HiSR! HiSHT &
foly o1 omuf¥e qeriier iR I HoraT Sta—Frizm
et & foq Ttenfieht ot carasarien=uT foparm SiTaT |

af¥ep wfcreae! §TQ < & foTy et S o TR o Y
AaLTH ¢ FSRTch foly TRBR | 31feres FHed Dl Juer
grftl e, e #Jgu, dfua SR QiR AR,
AIPHII gRT feu MU Arfee™ ik vieared, st
TeIa™ g 31R SRR 3Maede 3| U=t 211 8T, . Uel. Ig1
YL H ST ATEDPR AT 7 STHET 3R fapr
SHRIshHI bl TRSPH e H HGG el | ST, T4, ST, Rigrolt by
& L& H FIRC! 7 AT H rgHe iR G
ittt & fory fean-fcer ot Qg1 fRAfter wfafaferr 4
IR SUREH TG, fIdy w9 | HERIY I5T G
IFTIAGR A T JfAiepT o forg 5 3 €

FIT/Place: gol/Pune
f&Tip/Date: 26 Sgi/June 2019

i

G
@,
os’

wdagh
NRCG

from 23.6 % in 2004 to 5.4 % in the current year. The
bio-intensive strategy will help in achieving near cent
percent compliance.

Planning for the R & D activities for the nextfive
years and beyond has begun. The Centre plans to lay
greater emphasis on 1) breeding to evolve disease
resistant, self-thinning and naturally bold berries,
and uniform colour development; ii) providing
expert guidance to stakeholders for grape
cultivation in different areas, selecting most suitable
varieties and utilizing plastic cover wherever
needed; iii) artificial intelligence based diagnosis of
biotic and abiotic stresses. Basic research to
determine threshold levels of tolerance to abiotic
stresses by different stionic combinations, markers
for loose bunches and bold berries, apneumones
(semiochemicals) concept for insect management,
nanotechnology for nutrient and plant protection are
the other envisaged activities. Commercialization
of the 'zero waste' technology for Manjari Medika
and the selected efficient bio-control agents will be
takenup.

The research needs to be further intensified with
more support from government, especially to sustain
global competitiveness. The guidance and
encouragement given by Dr. T. Mohapatra, Secretary
DARE and DG, ICAR and Dr. A. K. Singh, DDG,
Horticultural Sciences, ICAR, are highly valuable
and constantly needed. Research Advisory
Committee, under the chairmanship of Padma Shri
Dr. K. L. Chadha, has helped to refine the research
and development programs. The QRT under the
chairmanship of Dr. S.D. Shikhamany has also given
directions for future R & D activities. The role of
grape growers' associations, especially Maharashtra
Rajya Draksha Bagayatdar Sangh, in different
activities are acknowledged.

Sidt ceo et
$7q ¥. Wrad/Indu S. Sawant
fAQerd/Director
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AR H 3R IcUTGH SR THEPROT A F&frd Jal a1
T B & folg oM ST SFIHeT™ g WdhaTgu—
I 3R SR s, QU STeRT 1997 H Fe1fud foha
T T |

SFIHY JMTARIS FAIE Y§eH iR Sia denfie,
ScUTe HHENfihl, uqy R gded iR g8 SuRid
TENfhY 3R Jear Hae & e &= & dgd 3w S T
2| FRITT IR BRIshHI & ST, P aral o aifee
g @7 SRl ot Il 7 21 g armel Jarelt &iR
I rftey & Hefd srey orgEe™ off owar g1 adf
2018-19 & SRM fbY T SFTALM I IUATRRAT &l A1
SEERNERIEINGE]

oA o, dg ° Ra Il afhy Sege e -
3R H 470 AT IuTey g1 T4 ¥, Tt & Ty 311y
275 AT BT 10 FSHT-AT TeBT AR I A&l P
IR TR Jdh [HaT TT| 7 aciehl & JAMER R,
FH: 14, 3 IR 6 Ul 6 ygaH N @™, B
YT 3R T e & fo1q D TS off | 37T 37T Al A
IR 3 Tl gt fbg 0 2|

AIPHIFIT — I3fTgDd H fApRad i 718 argd Fai i
TR (ATSH X DAl 2RIl & 3Teherd U=, Tg ST T
fes T are g5 &b drg Bt Ao F off ik s
edigd d T Ift oft R ek R YRd™
SUHIGHTR GRT ARMET ST g1 I8 IR aRfeufcat §
qTT &b 52T & folT TR FAHR &Y &HT DY AT B |

3R BT AP IR

el P& auf & IRM FioRfed 3R | S/ e
TftRIErpdT 3 U U IS P IRUTRERRY IR Y
ST 275 Uh1 HpR W & oMY 0 & | 3 a8 90 Fel =
Tl STa¥YT UTH 1| TH 1 19 FHR SIS1 e (a1
AT 1-3) vfeRreft o1 Faw Ta128.23 @R Tas2.23 |

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 2018-19 are
briefly summarized below:

Conservation, characterization and
utilization of grape

Currently, there are 470 accessions available in
National Active Germplasm Site — Grapes located at
the Centre. Among these, 275 accessions that came to
fruiting were evaluated for 10 different bunch and
berry traits. Based on these observations, 14, 3 and 6
accessions were identified for berry diameter, bunch
compactness and coloured pulp respectively. Four
new accessions were collected from different sources.

On evaluation of Charark (Chardonnay x
Arkavati) series of wine hybrids developed at ICAR-
NRCG, it was observed that all wines were within the
category of very dried wines and had higher alcohol
limit which in general is appreciated by Indian
consumers. This shows the potential of Charark
hybrids for wine purpose under Indian conditions.

Geneticimprovement of grape

The breeding for downy mildew resistance in
seedless grapes during last few years has resulted in the
generation of about 275 field planted F1 hybrids. This
year 90 hybrids attained fruiting stage. Among these,
19 hybrids were resistant to downy mildew (UPOV
rating 1-3). Hybrid H128.23 and H52.23 showed

11
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UThcieh U ¥ dlel T (<2 AfY/AH! T28) 9Ig U1 Fax
Ta95.24 H S AN (19 fifh)emeRr g T HaR
T952.23 7 STcufdenfid ST 3R Terret Ao arg TS |

421 Gell WRIIU SAATRAT BT 17 AHAHD 3R oD
FA&TON o fofg Tierer foham Tam ufaft v2/14 § vt Pfer o
g1 quf & A1 CRIT U AT 3R T8 S AT 187 2
g &l ¥l &

AU AT SH & PRIfcAS F@WT Fdgd,
SHerRueg i o wdig1 3R Siiiverey ufdey drsel
TR fg3met daer fipadiar 3501 H el fopam |

ARG T o dga, &3 H AT Hiserd Pl Pl
127 W1 dof T1fUd &1 731 a9 & SR, P 71 dai o
et 3TARIT HTH i 3R 374 T26 a9, 10 A1 aor, T8
e 3fR arretar # R fafrerar St i)

¥ &% SR ARC W 9 WE0 F Y Fot uig
SHIGIR Tl &1 affdverd fopar T 399 & IR S
AR, IR, $%a AR A, HRA (S 3R HeHR)
F o, 9 Th IHIGIR e (T AiATET) AR
TERTE 3 off|

3R ¥ TUTETT, IcUTGhal g8 AR TR
& forq Scute ot 1 faa 3R ened

TeTgd 3Ticher UG H, 3 HeIgwdl Pl gl H
RIS R ety herdt Higets o H Soa aftr e afik
IS YT 97 Gof Y TS| 3T TBR, I8 A9 §, SRS TR
JIR ST 7 ITq U, TEBT a9, 100 AR g, AT
™ 3R TfT 5 Al FT 1 et BTl arg ot
e AT &1 A, 1103TR TR HeAdd deil § ST iR
6 AET/ae [aifeh off |

TATRCd JTTaRUl & ded fIepfid ofma fisetss A
TS iR Geft fRfet & gen 5 dgcR 3fg,
JUT 3R IUST | FETIT AU B fogr| et ATsh
& LTI A YT IAT ¢ foF 10°% 3R 50% TR IR
ST IR et fRIfrat | Tee! &1 &g av g 7 fot o
5% TP Ugd T AT, Sefp AT Ryamg TR W
CATRCd 3R SNAT-SITd & dgd 10 4 fod oY 5% & &9
o

v

o0
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naturally loose bunches with <2 berries/cm spacing on
the bunch. Bold berries with diameter 19 mm was
observed in the H95.24. Hybrid H52.23 was observed
to have rudimentary seeds and rose colour berries.

Total 421 open pollinated vines were evaluated
for 17 quantitative and qualitative traits. Accession
'A2/14' was found teinturier with dense mesocarp
pigmentation and hold promise for juice or wine
purpose.

Under functional validation of salt responsive genes,
the GRAS family gene was cloned in binary vector
pCAMBIA 3501 at Spel and Bglll restriction sites.

Under mutation breeding, a total 127 M1 vines of
Thompson Seedless were established in the field. A
total of 71 vines attained the fruiting stage and wide
range of variation was observed with respect to bunch
weight, 10 berry weight, bunch length and acidity.

Total five candidate varieties were evaluated for
on-site DUS testing during the year. Among these
four were from Kargil (Jammu & Kashmir) viz.
Margun, Bargun, Rukuchan and Churgun, whereas
one candidate variety (New Sonaka) was from
Solapur Maharashtra.

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

In the rootstock evaluation trial, Fantasy Seedless
vines grafted on Dogridge rootstock recorded higher
berry diameter and yield per vine compared to other
rootstocks. Similarly, Red Globe vines grafted on
Dogridge produced higher yield, bunch weight, 100
berry weight, berry diameter and no. of berries per
bunch. Sauvignon Blanc vines grafted on 110R
resulted in highest yield and number of bunches/vine.

Thompson Seedless grown under plastic cover
showed better growth, yield and yield related
parameters as compared to hail-net and open
conditions. The shelf life studies showed that
bunches from open conditions reached 5%
physiological loss of weight at 7 days whereas vines
under plastic and hailnet at recommended irrigation
level had PLW below 5% even on 10" day when
placed at 10°C and 50% RH.
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SRR STl SUANT &I & folg dapeient o Ugef = urt
&1 Y P FRufral 5 oz RFarg o Sudifiar & gt
I Iuace Rrems A 25% UHl Bl g gs, e
AEd (ART6) SR ARGEN wie (Y1) | oEad
Hser & IUT 3IR U IR B Ufigel TH1E T8 US|

ATRTT HselT | 5, 7, 31X 12 U & °=0T R HH:
A= 500 didiem, 1000 didieg 3k 1500 fidew &
STITRANT & IRUTRERAY T heAQIIdT, 3Tfeh 3 T
3R Uerar firett | HRARA o ey 9 THaTRIA 3 SR |

SUYHATT T I AL SR 3 &1 o foTq STeraryg
ST BT Ui PR SR FERA & foTg acar affeneor
Bl IS0 B P g1 AMT fobam T 21 59 91,
T 3T — T TCACHTRIS & eI ¥ 7eT hl SRIhall &
T GBI oy ST 38 81 9QT & N ATUGS] &l gga
6 T 3R URRYP g 3R 3wl @1 Fvfg fRam T
TERTY 159 & ol 3R Wit & forT et bl SWchaT
g HRAIGT e faenRid fovam |

IR H GhIpd TRETUT AP D1 BT fAd iR
e

RyeTT Aefeford SlaR-39 & PHieaee e
gudT Pl B ¥ et Ao & Th Uhs sl W
AherdTyde UGRid fhar T Saeeft SgthaMSIa
2584t (0.50 Hefl/clt) & uig SN & d1g ot [fr
Uha TR H ElTR-39 & g1 [SedEl A @A @l
gfReTofienRor FET = = o T

T SIa-Tgd I SR dHic meET Alegd S
HicAIDl & I IYIN, Jai H Far TfcRig uRor,
e Sifdep Fisepi 1 ST 3R HIepferes gl &
TRV TR MR g, BT I T TR Ahel TR&or foha
T AT REST H BRI H SIS W 3Tay SUHSTRUA &
AR |

TR FTSTR b foTq hieTere 32y Jad SR & ST
& folg, TR 71 7T 3T 3R (I —THARSA &P A1
STfeehe e i1, $of 3y <Th fo/famu, ol
3G <1/3 THIRUA) & UG & ol T Sg—T8
U faepfac 1 2 | bl & et 53 w1 b feaswur
fopam T T 30% T I S1aeST & SrgRed 2|

Demonstration of techniques for improved water
use efficiency confirmed usefulness of subsurface
irrigation under water deficit conditions. It led to
saving of 25% irrigation water with no adverse effect
on yield and quality in Thompson Seedless in both
Sawargaon (Nasik) and MRDBS plot (Pune).

Application of CCC @ 500 ppm, 1000 ppm and
1500 ppm respectively at 5, 7, and 12 leaf stage in
Thompson Seedless resulted in uniform fruitfulness,

more cane diameter and yield. The CCC residues
were above EU MRL.

The suitability classes have been modified after
analysing the present classification to describe and
improve the climatic suitability for temperate and
other regions. Subsequently, soil suitability maps
are being developed in collaboration with ICAR-
NBSSLUP. Soil input parameters were identified
and preliminary weights and scores decided. The
first draft map of soil suitability for grape
cultivation developed for the state of Maharashtra.

Development and refinement of integrated
protection technologies in grape

The pesticide degrading ability of Bacillus
subtilis DR-39 was successfully demonstrated on a 1
acre block of Fantasy Seedless at ICAR-NRCG. Two
sprays of DR 39 during the berry ripening stage after
five times application of fungicide difenoconazole
25EC (0.50ml/L) could degrade residue below limit
of quantification.

A bio-intensive disease and pest management
module developed 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 tested at
three locations. Grapes from all the three plots were
residue compliant at harvestas per EU MRL.

For production of pesticide residue free grapes for
domestic market, the institute has developed a bio-
intensive strategy for production of “Zero residue”
grapes (maximum 5 detections of pesticides below
EU-MRL, total residue < 1 mg/Kg, each residue <1/3
of MRL). Out of total 53 domestic samples of farmers
analysed, 30% samples were zero residue compliant.

A%
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St dufeey ddt ffeemiar  sfufsa smrse
3R UfpfET STRST 1 AT WAl 3 CeTfedys Jeret feba it
AP, oAb 0.5% ST Slfexrgel Fethe DI Bl
TATeE Jad - H el ol ol iR werfere gad
PIRBIS BI ForT A ST §IAT b IAToiiep, ietll
3MMeTRET 3R TEETAIfed TfoRIg T84T teTRTs -1 2|

Teh T TRANRIE T 85, ISR, Sehiel, gur 4
5.34 Ul SRT e SAehftiet Rl gV T AT TR HehHum
P o8 WRE & feefl e & vy A Rowrs oyl ow
SRRt ey teror feem R afrferd & & 1 &1 §9 R
RSP TRIE &1 BT B pMU Dl FRIG e H
T TS TS |

¥ IH13R grdeg geT 3nid & ciafhteq fasdyur oy,
g o T {6 CRnifts dasv, gfFadicss
SUTTIY, TATSDIATS RN 3R p IR, el Uirs
U IR URET TRie SUTEg wige ued o e
AT 3TTafres  UsTTeH T Y uafT o 7= |

Sifdes iR smifdes ara & e & foy W gfgrar
(vaTTs) S depriiehi T ST R 8Y, 3R 1 a1 A
Sifde 3iR 3t T=Tal BT et e o forg Q) g fereror
SRICe diT3 T JoT bl T8 | TR HiaTgeric 3R SHeeH
A3 Alget Dl TRIaT ACIHT AT 64 A 90 TTed 3R
72.5 % 97.5 Ui o &9 &

3R TR IR e e & forg weier-
gd 3R -q1g d1op] T fapr

s H aReepd g b TS (HaT) BT I o foly I
UTSER &1 AT 3R SfhT S R dr AFhIpd B &
foTq TurerT SR HaS AUGEl @1 ST fhaT T AT
o BElpT o UIERT TSR GRT 5% He T UfoRema= Hda!
e b SR JgaR URIFRITI S8 H 99 Urse} HigdT
G &b AT, FAG! Meper ST ¥ fvrae ol i< fiFe
F 7 170° AR 9T A 9978 ' 7 37eTI=F1d A19cs! &
JTaaH ¥R fopa

3R 3R S TRIFG ScaTal H @rel [YR&T
searfafmfaa+deimfufsay, Isnwiarss,
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Plasmid of Xanthomonas campestris pv viticola
was cured with all the concentrations of ethidium
bromide and acridine orange but 0.5% Sodium
dodecyl sulphate was unable to cure the cells. On
comparison of wild and cured cells it was observed
that pathogenicity, colony morphology and antibiotic
resistance of the pathogen are plasmid-borne traits.

Anew cerambycid stem borer was found infesting
5.34 per cent grapevines at Rajuri, Alephata, Pune
and the symptoms of infestation appeared as die-back
of shoots. Pruning of infested shoot at two inches
below necrotic region when die back symptoms starts
appearing, was found effective in controlling the
stem borer infestation.

On transcriptome analysis of Stromatium
barbatum mid-gut, major pathways detected were
antibiotic synthesis, nucleotide metabolism, glycolysis
and gluconeogenesis, fatty acid metabolism and amino
acid metabolism. Three cellulose degrading enzyme
were also detected.

In use of artificial intelligence(Al) based
techniques for diagnosis of biotic and abiotic stress,
comparison of two deep learning convolutional neural
network architectures, viz., MobileNet and Inception
v3 was carried out to detect stresses on grape berries.
The testing accuracy of trained MobileNet and
Inception v3 models ranged between 64 to 90 per cent
and 72.5 to 97.5 per cent, respectively.

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

The quantity of pomace powder to replace refined
wheat flour (maida) in bread and baking conditions
were standardized and evaluated for quality and
sensory parameters. Replacement of 5% maida by
pomace powder of Manjari Medika was rated higher
during sensory evaluation. With increasing pomace
powder concentration in the bread, the sensory
evaluation ratings declined. The bread produced from
baking conditions of 170°C for 30 minutes scored
highest in studied parameters.

Food safety in grapes and its processed
products

The pre-harvest intervals (PHI) of oxathiapiprolin
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+ mandipropamid, cyazofamid, cyflufenamid,
amisulbroum were estimated to be 30, 50, 60 and 30
days respectively.

The protocol for analysis of paraquat and diquat in
fruits was optimized by extracting with acidified
water (0.1M HCI) at 80°C (15 minutes) and
separating with CORTECS HILIC column using LC-
MS/MS. Similarly a sensitive and high throughput
method without any post column derivatization was
optimized and validated to analyse aflatoxins B1, B2,
G1 and G2 in peanuts and peanut processed products
by UHPLC-FLD. A multi-residue analysis method
for targeted analysis of pesticide residues and plant
growth regulators in grape leaf matrix was optimized.

Residue Monitoring Plan for export of table
grapes to EU was effectively implemented. Based on
residue analysis, 822 internal alerts were issued.

Others

This is the second year of the project for
cultivation of commercial seedless varieties of grapes
in Bankura District, West Bengal. Scion materials of
varieties Thompson Seedless, Fantasy Seedless,
Manjari Medika, Manjari Naveen and A-18/3 were
successfully grafted on Dogridge rootstock and
framework development is in progress.

NEH and TSP program

Under NEH and TSP programme experiments were
initiated to study the effect of hydrogen cyanamide on
uniform and early sprouting in Bangalore Blue and
effect nutrient application schedule on grapevine
productivity in farmer's field at Champhai, Mizoram.
One training programme on 'Production of quality
wine grapes through advanced cultural means' at
Champhai, was organized for upgradation of the
technological and knowledge base of resource persons
from Department of Horticulture and grape growers.

Production of quality planting material

A total of 35678 rooted cuttings of rootstocks
(Dogridge and 110R) and scion varieties (Manjari
Kishmish, Manjari Naveen, Manjari Medika) were

vil
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distributed to grape growers, government agencies
and research institutes in Maharashtra, Karnataka,
Tamil Nadu, Himachal Pradesh, Uttar Pradesh, Bihar,
Gujarat, Andhra Pradesh, etc.

Transfer of technology

Several field visits were taken up by the Director and
scientists of the Centre to address the problems
reported by growers. The Centre arranged stalls in
eight Kisan Melas/Exhibitions organized in
Maharashtra, Karnataka and Bihar. About 5000
people visited institute's stall during these exhibitions.
Information on various aspects of grape cultivation
including postharvest technology was made available
to the stakeholders through various means of
dissemination such as organizing training programs,
field visit, participating in grape growers/association's
seminars, web advisory (33), radio talks, one-to-one
interactions and also displaying the information on
the Institute's website under farmer's corner.

During the year, about 477 farmers from Andhra
Pradesh (68), Bihar (19), Gujarat (150), Jammu and
Kashmir (13), Karnataka (132), Madhya Pradesh (45)
and Rajasthan (50) visited the Centre to know about
viticulture and technologies developed at the Centre.
Demonstration of technology on water use efficiency
and production of zero pesticide residue grapes was
held in farmer's field at different locations

Human resource development

One scientist was deputed to participate in meeting of
Program advisory committee of Malaysian Palm Oil
Board as expert member during 9-13 April, 2018.

Five scientists, three technical and four administrative
staff were deputed to different training programmes
forupdating skill in their field of specialization.

Revenue generation

Revenue of Rs. 101.91 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce.




HIGIATI-T3H3MH a1 HferdeT 2018-2019

@

ICAR

g

INTRODUCTION

FTIAT b qT9 qf H HIHIIT — AERT 3R THI
&g 7 R fpami & wHwsi & f1eH g e S
ITEIE & U rmagd d@dlhl fGevear &R
AT fh IJUBRY UTH fhT 21 16 deTMiTepi BT BICT
3R UG iR aT8 1e0d | St 21 470 ufafsai &
T thice SiH S i TATYAT 6l T 81 ST BT THdl
3R 371foees & SMUR W ANFTH BT TT 3R g
H Th bedl WIR Har T SEEGE B U
aTOITSYeh gRciHTeT bR o feTq AT AT fehed| § GER &
foTg &3 aisia @& g Ao A T 21 3R
SGE U fd e & fofg S 3R HeriR, olg-aard
3R fETae ger # arawuT fohg )

R I JoRt 989 (Fefraer Hee 9 @ ), giort
et (Tl HiSerd x GHT Ta9T) 3R ARy faperfier
(feperfirer IIfaT & =) 81 Aot AfSdT | Scpw
&1 3R sityef oit & ATy ITw | hHT I B €
HPR P IUTHISN GRT 3B ARE A FHwR fomar T 8
3R 9% AT FaTee el & forw waR f3ar <1 <@
g1 AioRT T Tamifae w9 4 el [T6 & @Y <ad
3R I e g, Safds ARy fperfirer & fparfirer &Y
IR R U B! g1 U Higed H oSS!
fireTsyg UfeRIgDAT I R U Teb =g Hgedqul
HRIHH g 3R SIS ey TicRIg® Hdh=l bl UgdT &
foTq anfoges HATHR Y uga™ & ST & 21 gST 7T 3fiR
IS ®Y | el T8I B f[AdmId o & forg +f
ST % fhaT T 2|

gSyehd  SETaxer, Tes foRe &R Afor Seffaor
a3t W Sitg, uferfhar & ifspeerT faeaur | 3F®
el fady St &Y ugem it 731 37 SHAT A o
qIdR &6 UgaE SR IAPI AR AER—ID Ioi T H ST
TR STTQIT | STRUAT FehHur SMeTRa Cifesheem fasehyor
q Fe ofau g9 wfdfeeanefier S 3iR erferee

In the twenty-two years of its establishment, the
ICAR-National Research Centre for Grapes has
acquired the technical expertise and state of art
equipment to undertake mission oriented research to
resolve the problems faced by the grape growers. The
small team of 16 scientists is involved in research on all
aspects of viticulture and enology. A grape gene bank in
field with 470 collections from India and few from
abroad has been established. The germplasm was
characterized and two catalogues were prepared. It 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,
Leh-Ladakh and HP to collect grape germplasm.

Breeding activities have led to release of three
varieties namely Manjari Naveen (selection from
Centennial Seedless), Manjari Medika (Flame Seedless
x Pusa Navrang) and Manjari Kishmish (selection from
Kishmish Rozavis). Manjari Medika has high juice
recovery with excellent colour and medicinal
properties. The hybrid was well accepted by consumers
and is being promoted for its potential health benefits.
Manjari Naveen is table variety with naturally loose
bunch whereas Manjari Kishmish has good raisin
recovery and quality. Multilocational evaluation of
varieties/promising hybrids/selections viz. Manjari
Medika, A18/3, Manjari Kishmish has been taken up in
farmers' field and also under AICRP to generate data for
their national release. Another important breeding
program is to introgress downy mildew resistance in
Thompson Seedless and molecular markers are being
developed for identifying resistant progenies. Breeding
to develop varieties with naturally loose bunches with
bold berries is in process.

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

1
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factors which will be useful as candidate genes for
developing stress tolerant varieties.

Long term evaluation of rootstocks for table
grapes has shown that Dogridge is suitable for drought
conditions but is unable to restrict uptake of sodium
where soil and irrigation water have high sodium
content. 110R was more suitable for Thompson
Seedless due to its higher Na exclusion capabilities.
Identifying rootstocks for other commercial table
grapes such as Red Globe and Fantasy Seedless and
wine grapes viz. Cabernet Sauvignon and Sauvignon
Blanc are ongoing. Fertigation and irrigation schedule
for Thompson Seedless and Cabernet Sauvignon
grapes were worked out. These technologies can
enhance their use efficiency in vineyards.
Identification of nutrient deficiency symptoms and
their suitable remedies has overcome many problems
in cultivation. Techniques on water use efficiency
have been demonstrated in farmers' field in drought
prone areas of Jath and Palsi in Sangli district and the
same is in progress in Nasik and Pune in Maharashtra.
Similarly, bioregulators schedules have been
developed for Thompson Seedless, Tas-A-Ganesh
and Sharad Seedless for enhanced productivity and
quality. Studies on plastic cover on grapes have shown
improved performance in terms of growth, yield and
yield related parameters, improved shelf life,
irrigation water saving, protection from downy
mildew incidence during rains.

The evaluation of 19 wine varieties for their yield
and wine quality under Indo-French collaboration
has identified varieties suitable for tropical
conditions. Similarly, 110R and 1103P as the most
suitable rootstocks for Cabernet Sauvignon has been
identified. A fermentation room with small
fermenters was set up for making wines from grapes
harvested from the research trials.

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 led to better disease management with
less number of fungicide applications. Demonstration
of this technology to farmers in their own vineyards
has boosted their confidence in this technology and
has been one of the success stories of this Centre.
Ongoing research has shown the possibility of disease
management using microorganisms. A number of
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fhar R Thl 88 d% R FI-THIIRTA o IR
SIATET BH g3HT| P Hell R 3R TUrERT H FER Gt
g1 3R Rich o efisfig erepi & 3r@esi &1 & uar
TAT| TN T qHTET fIherdr haer 5.42% off | THIRYA
A fafrr Pt il & forg off T fafer oik faecboor
AIcTepiel TS fhu

& S H GUR PR P folU g ORT TRIRT S i
TefIRY, U SR Tl bl TN Td GRM 3FR SFcITGeD
iR @1 R, fRY U1 gHHET & e SU™ S
TR < Tt Torgel @i, 3l e stfires B gl S
o foTq i STISTRI 1 i 31T, bt ST feba T

&g & deieren g2 & fafder 9rT o et SR A wftha )
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frefdemerl & il & A1 FH=ag= I AfRE 3R
T JTTHIM 3iihs g I H AGg fHell| og Ea
AR AR JTTHET IRASHT (Tet) F Saa R

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. A multi-
target insecticide strategy for management of insect
pest complex was developed which can help farmers
for right selection of insecticide based on insect pest
complex present in the vineyard. Various potential
biological agents such as Anagyrus dactylopii and
Scymnus coccivora against pink mealybug, Stethorus
rani against red spider mite and Heterorhabditis
indica against stem borer were identified. Based upon
the above studies zero residue concept were
developed and successfully tested in the farmers' field.

One of the success stories of this Centre has been
the successful implementation of the residue
monitoring plan (RMP). This was the 16" year of the
RMP, initiated by APEDA, Ministry of Commerce,
Government of India in 2003-04 in collaboration
through the National Referral Laboratory setup under
this institute. This year more than 43831 farms had
registered for export. The institute updated the
package of practice related to the list of recommended
pesticides and also the list of chemicals for monitoring
which minimized non-compliance to the EU-MRLs.
Most of the residue detections being restricted to a few
insecticides only. The effective failure was only
5.42%. NRL also established sampling and analysis
protocols for different agriculture commodities.

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

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

3
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involved in research coordination of AICRP Centres
working on Grapes under AICRP (Fruits).

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

Mandate

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

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

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

Thrust areas of research

1. Conservation, characterization and utilization of
grape.
2. Genetic improvement of grape.

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

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

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

6. Food safety in grapes and its processed products.

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

fa<far faa=oT Financial Statement
(3. @G §/Rs. in lakhs)
. 9. oftef IR 3 g Jifod o g™ | WIoRa o
SI. No. Heads R.E. 2018-19 Expenditure | Final Grant Revenue
2018-19 Generated
I. U1 T9R/Estt. Charges 516.00 516.00 516.00
2. | SEYO.TA. 0.00 0.00 0.00
3. I 91/ T.A. 7.84 7.82 7.84
4, IYIRUT/Equipment 13.48 13.48 13.48
5. g SIT 1.00 1.00 1.00
6. g¥plerd/Library books 1.40 1.40 1.40
7. 3 YYR/Other charges 360.99 360.99 360.99
8. fmior rl/Works 43.53 43.53 43.53
9. teter/Furniture 0.59 0.59 0.59
10. | Yeri/Pension 35.00 33.05 35.00
Pei/Total 979.83 977.86 979.83 101.91*
P1ftfp R Staff Position
. 9. ug ugl it F=AT Number of posts
SI. No. Post ¥fipa Sanctioned | *R Filled | R Vacant
1. 3T 3R Uee/Research and Management 1 1 0
Personnel
2. JeTfen/Scientific 17 16 1
3. da-tehl/Technical 8 0 0
4. UNI+®/Administrative 13 7 6
5. HAgR—Ih/Supportive 7 7 0
et/ Total 46 38 8

.2 I o,
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3TTAET STATSERIT

RESEARCH ACHIEVEMENTS

1. 3T T TIVT, ATEHTRA HR ST

I. CONSERVATION, CHARACTERIZATIONAND UTILIZATION OF GRAPE

IR ATATIITR TS TaeA
IR ST U8
3R ST G PRl BRI & Ted, a¥ 2018-19 &
SRM P 4 URRAT SR wawAwE (A, "ERTY),
STt (ST, 7ERTE), T (PR, 5T 1@ &) 3R
3309 PISH (TRATT HY SFTAGM FFIH, 2 feef) |
TR i TS, e T 01 39 TR &
1. THUU: Athe, dioRfEd, et afdr & wrer et deh
AT &l
2. weamft: A, foRfEd siik el afor
3. TH: UTepfereh U A e T aTett T e
4. 3309 BI¥Sh: fafew RORar iR fafew vufes &
R ¥ FRAT 7T G &
o o7
A § AU & STIGed &olid § 470 UlIfRaT §
1T YERETa fomaT 17 %7 81§99 9 et § 31 275
TfIfRt &7 aTidher, 10 T8 3R Ff0r Feron (drferent 1)
& forg fopam war &1 AefY Steon & fow wnefe ofar gwn
1| T8 TaT (= 29.4%) iR 7o dwar (=
26.2% ) § I &1 I<a =T Ui gt (ot 71 3
AP b AMMYR W P Ui fJoy o & A1

qgar T3 (arferept 2) |

Management of grape genetic resources

Collection of grape germplasm

Under the grape germplasm strengthening programe,
total four accessions viz., SSN (Sangli, Maharashtra),
Kalyani (Jalna, Maharashtra), Naggun (Kargil, J&K)
and 3309 Couderc (IARI, New Delhi) were collected
during year 2018-19. The major properties of these
accessions are as follows:

1. SSN: White, seedless, elongated berry with good
shelflife

2. Kalyani: White, seedless and elongated berry

Naggun: Coloured accession with naturally
elongated bunch

4. 3309 Couderc: Rootstock bred from cross of
Vitis ripariax Vitis rupestris.

Evaluation of grape germplasm

Currently, a collection 0f 470 accessions is established
and maintained. Among these, 275 accessions that
came to fruiting were evaluated for 10 different bunch
and berry traits (Table 1). Significant difference were
observed for all the traits. High coefficient of variation
were recorded for bunch compactness (CV% = 29.4)
and number of berries (CV% = 26.2). Based on these
observations, some accession with traits of interest
were identified (Table 2).
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ATFIDT 2. ATIGRIG A&V & forg ggamt ¢ wyifdd oFR ufafeai

Table 2. Identification of potential donor accessions for trait of interest

HH A& fafere wqor goft | wfafe dw=n ufafe &1 9
S.No |Characteristicsf Category | No. of Name of accessions
Access.
1 HfoT @A 18 mm 14 HIRCSI, § A1-552109, § 8-24, ff tt x T &,
Berry Diameter $5-20, FAdx AT, $ 6/12, Th 26/8, FDHC
3N Telaifgall, kel Fvahe, RFTER, MY, g1 o
Castiza, EC-552109, E8-24, VP X SV, E5-20,
VP X TS, E-6/12, F-26-8, Muscat of lexandria,
Julsky Muscat, Ribier, Goethe, Katta Kurgan
2 T e 2.0 3 AT, ¥ i, a=a
Bunch Champion, Red Prince, Tannat
Compactness
3 RG] - 6 TI-27, HIoR! HEIDT, Uel 3ATth Heal, YT o,
Coloured Pulp od) ¥8, § 7-32
H-27, Manjari Medika, Pearl of Csaba, Pusa
Navrang, Rubi Red, E7-32

SHget T garfA drer aiEl @ Tgar g,
275 ARl & 14 T8 IR A &l & sfichel B T
gcd faeayuT 5T Tl Ugel &) gedi 7 95% T @k
& (arferet 3)1 9 gcdl H, T8 g SR AfY aeid
=T o AN < aTel T g I 37 275 ufafti o
ATafdep R for 1 # wRgd g, Rt 37 Adhiof
SIsCINEARERICIRRICERIN

Principal component analysis was performed to
identify the characters contributing to the germplasm
variability based on 14 bunch and berry traits. Up to
95% variation was determined by the first two
components (Table 3). Among these components,
bunch weight and berry weight were the major
variability contributing traits. The genetic distribution
of these 275 accessions is presented in figure 1, which
has shown the narrow genetic variability.
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Figure 1. Scatter plot of principal component analysis
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Table 3. Eigenvectors value for five major contributing traits for first two components

HUES W= 1 qEs i+ 2
Parameters Prin 1 Parameters Prin 2
T asi-1/Bunch weight 0.94 qfor gs/Berry weight 0.83
qfr g5i/Berry weight 0.31 qft1 F@18/Berry length 0.04
HftT/Tes/Berries/bunch 0.16 HfOr e i/Berry diameter 0.03
Hfor i&1$/Berry length 0.02 IS go1/Seed weight 0.02
4ftr IR¥/Berry diameter 0.01 dIST-gehell/Seediness 0.003
W%WWWW%WW Evaluation of Charark hybrids for wine

TP AT —T373Th H fIpRIcT a=eh (FSfHT x repiact)
PRI ORI TReh—1, TH-2, Wh-3 AR Ah-4 B
3fiehe T8 AR aTg UrEd & YR WR fhaT w11 5
JFCER, 2018 DI Jel DI BCT3 3R 2 AR, 2019 Pl 3R
Y TS b1 T | ATferenT 4 7 & Y arieps gt § 3 a”eh
Haxi 7 eferead #ftT & (13,72 firft) iR Tew avm
(188.32 ) TR&—4 H Gof &I TS| AR-1 § AAMRID

AT (25.62 ) IR deusard aRd-4 H 23.68 3

sifha &t T, Sefh TRb-3 § Fe BH 21.34 f off
TS 9T F folg 37 Y 7T T HEayyf AueE @ oiiR
Aferpad | AT (69.62%) TWH-3 A UH Bl T
AT eI TR -2 H Sl TS| Fahl b I Hiee 71 o
R~ 3RS TR <@ T

S AR | IR ATS &7 Jidher JTafE v, Uied,
3TFeAdT 3R 3fedigel U & fory fomar wam (afetant 5)1
s died 3.20 (TWRbH-1) H 3.59 (TWbH-4) & 7 |
TS &9 & foTY, 3.4-3.6 g Ay Fhorf 81 oRb-1
4 e 31fereh ATehRT &S bl TS| FTedifer, WY aTe 9@
g arg D AU 7 off| g 7S Feft A H S
3remigal Bl g off S AT HU A IRART STHRRI3N
GRT IRIE St &1 Por e R Fafa et 3
IRetg gfRRerferl & aTg Sugchar & forg emd g 21

purpose

Four Charark hybrids viz. Charark-1, Charark-2,
Charark-3 and Charark-4 developed from cross of
Chardonnay x Arkavati at ICAR-NRCG were
evaluated for bunch and wine quality parameters. The
vines were pruned on 5" Oct., 2018 and harvested on
2" March, 2019. Data in Table 4 indicated that among
the hybrids, highest berry diameter (13.7 mm) and
bunch weight (188.3 g) were recorded in Charark-4.
Maximum TSS was recorded in Charark-1 (25.6°B)
followed by Charak-4 (23.7°B), while minimum was
recorded in Charark-3 (21.3°B). Juice recovery is one
of the important parameter for wine making and
maximum juice recovery was obtained in Charark-3
(69.6%). The lowest acidity was observed in
Charark-2. The juice pH values showed non-
significant difference among the hybrids studied.

Wines prepared from these hybrids were
evaluated for residual sugar, pH, acidity and alcohol
content (Table 5). The pH of wines ranged from 3.2
(Charark-1) to 3.6 (Charark-4). The acceptable pH
limit for wine making is 3.4-3.6. Highest sugar was
recorded in Charark-1. However, all wines were
within the category of very dried wines. All wines had
higher alcohol limit which in general is appreciated
by Indian consumers. Overall data showed the
potential of Charark hybrids for wine purpose under
Indian conditions.
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qTfereT 4. A= WHI HY T8 IR AT IUra=T
Table 4. Bunch and berry quality of Charark hybrids

5 % 100=fSr | AN | wwaEn | dveww | W 3reeta
Variety gor (am) | aor (3m) (o) Juice (&) fog Acidity
Bunch 100 berry Berry recovery TSS Juice (%)
weight (g) | weight (g) | diameter (%) pH
(mm) (B)
TReh—1 /Charark-1 92.6° 108.1° 11.6° 55.0° 25.6' 3.3 0.62°
TReh—2 /Charark-2 115.0° 155.5° 13.2° 63.3 22.0° 3.2° 0.36°
TReh—3/Charark-3 121.0° 146.4° 13.2° 69.6° 21.3° 3.3° 0.52°
TReh—4 /Charark-4 188.3" 168.2° 13.7° 52.8° 23.7° 3.2° 0.55"
3fepiach/ Arkavati 175.8° 124.4° 11.2° 49.6° 26.5° 3.2° 0.44°
L.t /C.V. (%) 3.0 2.0 3.3 2.5 3.2 2.5 1.3
st CD (5%) 7.9 5.2 0.8 2.7 1.5 0.15 0.01
difererT 5. TRE WP & d1g HIUCS
Table S. Wine parameters of Charark hybrids
B A Ah T diear 3peeTel JepIEe
Variety (fRrm/ett) pH Acidity Alcohol
Residual (%) (%)
sugars (mg/L)

-1 /Charark-1 45.2° 3.2° 0.47° 13.7°
-2 /Charark-2 11.2° 3.2° 0.57° 12.0°
oReh—3/Charark-3 8.3° 3.6° 0.63" 12.8°
Teh—4 /Charark-4 17.9¢ 3.6a 0.64° 12.3*
3fepfarcit/ Arkavati 35.6" 3.4° 0.47° 145
ALt /C.V. (%) 3.1 2.7 2.7 2.7
ISt CD (5%) 1.4 0.17 0.03 0.65
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II. GENETIC IMPROVEMENT OF GRAPE

droefzga R 5w 9 sl faesy
fRIEHAT &g ToT =

qIfoIfSae IRTaTT 1810l & forv T | W dl &1
K CEICT]

ay 2018-19 P IRM, PeT 90 TH1 Il H e TR
TITI 395 F 26 St PRITT seidh ST X YTHRTT Hsetd 3R
64 Sci I IS x AT Hisel & off | 39 Faxi J, 19
SISt ey ufiRiege (Fdftatat *fET 1-3) ot armar
&N & foTT 39 90 Th1 i BT 3fdclih fobam Tl 19
R el @1 fGarur drferat 6 7 wRga o = gl
eI Tl 1, Td128.23 3R Ta52.23 H Upicrd U A
Stel Tesb (<2 AoT/A.H.) I 19 T 2Ry & g =4O
Ta95.24 (9 fIeTs x o Hftse) ¥ i@ fRu
Th1 T952.23 (RIfeMT sld AW x ATHAT Ao ) &t
eI RIc d1Si 31 Terrett AfORIT < SS1a ur /7|

3 FAR @GN (P 90 AFR) P AN 0N DI
e fyecbwur arferent 7 7 feam mam g1
ARG Agcaqul d&vl & forg |wrfaa gwl
WP B gga™

Hg FUIIT FH i Ageaqul Aeon & g grar
U & Y H DI YA D1 T3 g1 T2 dlferh! 8 H U
[ERIEEIN

a1 UG U WHI $1 Uga™

qfor At et ST JfoT 37, SovIes 3R 3reetaT
TR P IMYR W, 4 T 3R 3 Ahg FPR qAT I
U5 foeml (AT & A%hg iR daww Al S
foemt & forg) & arsT 991 TS| 3@ 5 3iP geIfTH
UM (5-98d UG, 4-HEIH U¥G, 3-7 @ u¥g A
TN, 2-Hegq AONg, 1-98d AT9NG) W 3fideld
fopaT 7| et ars o faemEll Y Aeg A AN D
oYeroT fabu U oA uRRomy fomr 2 3R 3 ° gorfe 7w &l

Breeding for downy mildew resistance in
seedless grape variety

Evaluation of F1 hybrids for commercial
horticultural traits

During the year 2018-19, total 90 F1 vines attained
fruiting stage. Among these, 26 vines were from cross
of Carolina Black Rose x Thompson Seedless and 64
vines were from Seyve Villard x Thompson Seedless.
19 of these hybrids were resistant to downy mildew
(UPOV rating 1-3). Evaluation of these 90 F1 vines
were carried out for horticultural traits. The data for
these 19 resistant hybrids is presented in table 6. Hybrid
H128.23 and H52.23 showed naturally loose bunches
with <2 berries/cm spacing . Bold berries with diameter
19 mm was observed in the hybrid 'H95.24" (Seyve
Villard x Thompson Seedless). Hybrid H52.23
(Carolina Black Rose x Thompson Seedless) was found
to be associated with the presence of rudimentary seeds
and rose colour berries.

The analysis of variance for important
horticultural traits for two hybrid populations (total
90 hybrids) is given in table 7.

Identification of potential donor F1 hybrids for
commercially important traits

Several potential hybrids as a donor parent for
important traits were identified. These are presented
in Table 8.

Identification of potential hybrids for wine
purpose

Based on berry sensory evaluation including the
colour, TSS and acidity levels of the berries; wines
were prepared from 4 coloured and 3 white hybrids
along with the check varieties (Sauvignon Blanc for
white and Cabernet Blanc for coloured wines). These
were evaluated on the 5 point Hedonic scale (5-like
extremely, 4-like moderate, 3-neither like nor dislike,
2-dislike moderately, 1-dislike extremely). The wine
experts from Sula Wines conducted organoleptic test

13
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Figure 2. Organoleptic performance of wine from white
hybrids based on overall acceptance

g1S TS %S dTs H e 3w UgefH Hifemr st A
fpaT 3TR TP 91 T994.25 I S8 T a8 A P TG
& T IgR UTE TS| G are H FeaR T131.25 3R
TA50.24 7 e AT F S8R UG fa

IR x YT HISeie A1 BT JATUTfAS faeeheor
STIRER ST TR P 2IS B H Far i

ST IR AT RASerd & 78 Ha Uldl & ST fifegy

AfRIgeaT & RUE 3R RdTdT Al & forg 8

HIShRICATSE WSHRI & <A1ef faeadwur fawam mwami 3ms
UIZFRI & JRUTRET 48 Tetlel fHiel| STEaRER SaeM
T P TGN A 57 HPR 131 DY 1-9 Y TR =t
fiegy @l & fog St @ fherersd stibs! |
TS AR Y Uge dR &b fo1e fqesdwur foam =,
R HIehR -~ TfeRIgend Hg—faqasT gl goi febarr |

3R H UTfce U ¥ farel 1o 3R a3t 7for
& fore uor =
Y & SR T 7Y shivT 1 faraor arfetent 9 & e T B
A Ra A= [afa

foeel A1t & SRE UTH SIS | $eT 27 Th1 da (21
HaR Jei I8 Telld x Tl s’y & 3fR 6 ¥ Tolid x &/m
et ), Rniferd tire ok 9 7R & wefefthoem

JURIRUT IR faepRid fhT 101 377 Seft o1 Ufaeseur fohar
Sik:cakd

R 3. T FPRI A T a1 BT G Wipriar )R
ameTRa SiRAIAftesd fAsares

Figure 3. Organoleptic performance of wine from
coloured hybrids based on overall acceptance

and results are depicted in figures 2 and 3. Among the
white wines, Sauvignon Blanc performed better
followed by the hybrid H94.25 with fruity apple
flavour. Among the coloured wines, hybrids H131.25
and H50.24 outperformed the Cabernet Sauvignon.

Molecular analysis of James x Thompson Seedless
hybrids

Total 78 progenies of James x Thompson
Seedless field planted at Hole Farm of ARI, Pune
were analysed with 8 microsatellite primers for Rpv/
and Rpv2 loci for downy mildew resistance. Eight
primers resulted in 48 alleles. These progenies were
field screened for downy mildew incidence on a scale
of 1-9, in collaboration with ARI. The genotype-
phenotype data was subjected to co-segregation
analysis to identify the linked markers, however no
significant marker-trait association was observed.

Breeding for naturally loose bunches and
bold berries in grapes

Details of crossing programme conducted during the
period of report is given in table 9.

Progeny developed

Total 27 F1 vines (21 vines from cross of Red
Globe x Flame Seedless and 6 vines from Red Globe
x Thompson Seedless) were developed from seeds,
after treatment with gibberellic acid and 3 months
stratification period. These vines are established in
the field.
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arferet 9. HIRFT BRI HT fAavur
Table 9. Details of crossing
. . o ) e @7 (=)
.9 ECERRIE LY e Te8 (W) Seeds obtained (no.)
S.No | Parental combinations (? x ) |Inflorescence crossed (no.) Sfaem Viable | 318/ Non-viable
! ¥ 9 x SffFRF FHeersi/ 175 3120 700
Red Globe x Thompson Seedless
2| e x Fom Hect/ 180 2250 665
Red Globe x Flame Seedless
0 | SaE ! 65 410 185
Red Globe x Manjari Naveen
4 38 o9 x U-18/3/ 85 1280 283
Red Globe x A-18/3
et/ Total 505 7060 1833

¥ & SR fofg T UTar dges o ol faa=or drferent
10 H IR fpam T gl

arferat 10. T 3R GYUR BT BIRTT BRI

Geneticimprovement of coloured grapes

Details of five parental crosses taken during the
year is presented in table 10.

Table 10. Crossing programme for coloured grape improvement

(9

S. No Cross Total inflorescence crossed
fopvrmRT 5T x therft Higet/Christmas Rose x Fantasy Seedless 83
Y 7¥de x herft HeeRi/Red Muscat x Fantasy Seedless 04
268

fohaaa AT x HaT Hisotd/Christmas Rose x Crimson Seedless 17

1
2
3 ¥ g x therft Hfigeld/Red Globe x Fantasy Seedless
4
5

38 O%pe x A disotd/Red Muscat x Crimson Seedless

26

$el/Total

398

3S 7T | dIST 3P HISAS &b HRUI, ST-TgH
favsm & fou g fear mm G difte sk
TG B SUAR (BREIEAING 3 3R Sfig,)
Uehel 3R Al SUAR & [ § oY 0 & | ¥
Tolrg il o A U ITERT F Sfiv, 85 & 915 offdd &
A | 36T UG el Wiy uafe &St 3R &
forq, Sftg, & 9 3R effder @rer Heeht ofiR arfere ot
PR DY IMILIHAT B |

18

Red Globe seeds are difficult to germinate hence
experiment was conducted for breaking seed
dormancy. Treatments of physical and chemical
scarification using HCl and GA, were imposed
individually and in combination with chilling
treatment. Red Globe seeds were found more
responsive to GA, scarification followed by chilling.
But for substantial seed germination the GA, doses
and chilling duration needs further fine tuning.
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ST & oy e fhar Tl URfES el &
fA9eYOr & SITAR , DIE Ht AT AT Dol W IR G U1
TS| ST T2/14, TER & F IS &b AT IR T ST
gfaft & T a1 AT I o foI IuGehelT garar g1 T
e o foTu 39 UfafE &1 JerTcHe ®U A 37 T4 &1 atelt
forel SR Tferanic afele, el 8, Ao Afsat iR gar
IR o AT IEIT fHaT ST T 2|

dioRfed foesl § U1 S9T@ Uikl T HIFDhIhROT
7T, fohR Hisela iR thewt Hisel 4 g fovam |
QM1 TGRS WUl & Pt 396 ST (R 3T & 5 AHTE
10 9H18) @ fAft=1 aRuaasar ==on & fFer Hifsar §
SITTIT 1T 1| SEAH SfIST0] T bl A9y, HiegH, Hifedn
T TR 3R 3GRUT & foTg aRIe Hgeaquf HRD ¢ AR
ST PN T HIDIHRUT fhaT ST TgT 2

IR @@ A Il Tw@ wfifdsanedia
TP PRBI BT BrRITHD JHTONRRT
3R rf¥reafsh 6 s

SHITRUTH Hitreft S 1 argRt daer fibfeam 3501
g ¥t 3R fiSfivdll IREHIA ATge R Tl fohar |
9 RepIframic TS B 3. PiciTe H TAHIIRG fobam T
FAMTT BT gy, Ropiferic @i @ it &R
Aol B USTsHl | S99 gRT foam |
Repifeare werfirs &l wisaeiRyy 3 uRad= faar mm|
TaTg A GidaciReT Aeawel aRac Bl goaTd 6 TS gl
I Q1 e ST Y FAIfT T R 2
IR ¥ HIft 3R TS FRDT & STFNT
W gifesa @&l 6w & forg S &fiR oA
fafererar & seufar

1 ATHAA Wl Fafadl &1 3idber=

HeT 127 AT RISel W1 dof gaim § Fe1fid &t
TSI af & SR, T 71 def (48 FgHH 3R 23 AT

Total 421 open pollinated vines were evaluated for
17 quantitative and qualitative traits such as bunch
load, bunch shape, seediness, mesocarp anthocyanin
colouration, berry skin colour, days to veraison, berry
dia., bunch weight, berry weight, juice percentage,
TSS, titrable acidity (%) and pH for assessing their
suitability for commercial use. Based on preliminary
analysis, none of the vine was suitable for table
purpose. However, accession 'A2/14' was found
teinturier with dense mesocarp pigmentation and hold
promise for juice or wine purpose. The study on
comparative anthocyanin pigmentation of A2/14 with
other teinturier varieties viz. Alicante Bauschet, Rubi
Red, Manjari Medika and Pusa Navrang is in progress.

The efforts were initiated to standardize the
embryo rescue protocol for Crimson Seedless and
Fantasy Seedless. Total 396 ovules of both the
genotypes at different maturity stages (5 weeks to 10
weeks after flowering) were inoculated on Nitsch
media. The optimum ovule sampling time, choice of
medium, composition of culture media and ambience
for germination are critical factors and standardization
of these factors are under progress.

Functional validation and expression assay

of abiotic stress responsive transcription
factors genes in grapevine

The GRAS family gene was cloned in binary
vector PCAMBIA 3501 at Spel and BglII restriction
sites. The recombinant plasmid was transformed to .
coli. Cloning. was confirmed by restriction digestion
of recombinant plasmid with Spel and Bglll
restriction enzymes. Recombinant plasmid was
transformed to Agrobacterium. The Agrobacterium
mediated transformation of tobacco with
recombinant plasmid was initiated. Cloning of other
two target genes is in progress.

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

Evaluation of M1 population of Thompson
Seedless

Total 127 M1 vines of Thompson Seedless were
established in the field. 71 vines (48 EMS treated and
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I, T8 daTs 3R el & dag | faveqga fafqear
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23 gamma radiation treated) attained the fruiting
stage. Wide variation was observed with respect to
bunch weight, berry weight, bunch length and acidity.

This will be validated in the next fruiting season.

arferat 11. AT Risar Ht g1 wafoRl &1 o &k afor o

Table 11. Bunch and berry traits in M1 population of Thompson Seedless

_ IEUEL B T fafsRor
% ¥ & Control EMS Gamma rays
> o Characters diew | dw | @ | W@ | sirwa | < | e
Mean |Mean | Range |CD(5%)| Mean | Range [CD(5%)

1 oo @1 Jmg 82.42 | 83.80 | 80.00- 6.59 84.47 | 80.00- | 7.14
(et BeTg & AT 91g) 91.00 92.00
Time of veraison (DAP)

2 aRugear (hel BeRR & 128.62 | 129.20| 128.00 | 11.44 | 132.03| 128.00 -| 10.43
f&A 91g)/Physiological 133.00 137.00
maturity (days after fruit
pruning)

3 T8 9o (M) 98.83 100.50{ 60.00- [ 9.35 84.50 | 45.00- | 5.89
Bunch weight (g) 170.00 140.00

4 10 =for ge= (3Im) 13.51 14.69 | 10.15- 1.16 13.96 | 7.33 - 1.16
10 Berry weight (g) 26.94 21.36

5 <6 darg (JHT) 12.55 | 11.45 | 6.50 - 0.95 10.08 | 6.50 - 0.91
Bunch length (cm) 18.50 17.00

6 ot ofarg () 20.08 | 17.63 | 10.00- | 1.50 18.74 | 10.00- | 1.68
Peduncle length (mm) 35.00 30.00

7 Hfty @ (faet) 11.65 11.65 | 10.50- | 0.84 11.34 [ 10.50- | 0.98
Berry diameter (mm) 13.50 13.00

8 geugd oers () 4.76 4.83 | 4.00 - 0.38 4.78 |3.00 - 0.31
Pedicel length (mm) 7.00 6.99

9 dlgdud ( f9)/TSS ( B) 21.54 | 21.89 | 19.00- | 1.78 2191 [20.40- | 4.85

24.90 26.00
10 3rc1dr/Acidity (%) 0.41 039 | 0.15- 0.04 0.45 |[0.28 - 1.92
0.83 0.74
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III. DEVELOPMENT AND REFINEMENT OF PRODUCTION TECHNOLOGIES FOR
ENHANCING QUALITY, PRODUCTIVITY AND SUSTAINABILITY IN GRAPE

IR (fafew vu.) qeg=i & Y&H vae+ &g
AICIdIc BT ATHIHIOT

SATIST 1R 1103TR Jeig=i & J&d Jad gg Harae,
ST HTeTH SR SHad yafefd diel b gfg 2 FEme
uRReIfcrIl a1 AThInRur - & forg aRASHT g6 &l T8
off| Thet ol AT B ST + TAYY A 0.5
/et 3R 0.1 /et Y R 1 A1ea™ Sugth U |
FR P AT TR 15 fGAT & fo7g doRie=ur a1 &iR
dtelf 1 I BT & T geT N FAMIARd i f&ar |

3R H I[UrEIT ATt Jur ARl & Ieuted
T HAd Wafgd ab-Id] BT famr™

SIS Jeigd 3R THT ATed ddl fed & aidd
Hae g HTETH T HFDHIARUT PR & folg TR H1edH TR
ARECH I &1 TRIUT f35aT| STRST o fofy Ties A1 &
121 it 0.5 /el AR U T ST AT Ared ade
4§ digdt 50 RITH 7 3T ARG IR AEdT @S|
gfg, SUST IR Bel AT & forg Jerg=i &1
TS IR TAT AT IR & forg 3AieperT
PSP

SITRNST, 1403TRY TUT 1103R W HaAMd hert
eI 3R rdmall &1 Ferferd & A1 gy, Sus 3R
oTET AT & folY Sfiher fpam Tl |/t gerged W
Hherft Hreotq oTarail 3 e, IUST 9T SUST ATUCUS) iR
qfr ST & fon o | SR eeH faan (afetent
12)1 SRS 3R TaHferd 6T geT H 11037R TAT 140
M W HelqR IRF FEdT A wu A Sifernan eff|
thefew/cTd 4 HI I8 |refes Wy 3 31fereped gRefard gai
I, SITRST Jergea H IUST iR T2 aoi Arfmsy |
STferenc Got foharT TraIT FoTAepT STTERYT 14037R 7 Tl

Standardization of protocol for micro
propagation in grape (Vitis spp.,) rootstocks

The project was initiated to standardize the
explant, suitable medium and congenial conditions
for growth of tissue cultured plants for micro
propagation of rootstocks namely Dogridge and
110R. For successful root induction, IBA + NAA @
0.5 mg/L and 0.1mg/L respectively was found to be
suitable medium. The hardening was done for 15 days
under room temperature and the plants are shifted to
soilunder green house.

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

To standardize medium for culturing explant of
Dogridge rootstock and Nana Saheb Purple variety,
meristem domes were inoculated on MS medium.
MS medium with BAP 0.5 mg/L was found better for
Dogridge while Nana Saheb Purple MS with BAP
50 uM showed superiority over other concentrations.

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

Fantasy Seedless

Fantasy Seedless grapevine grafted on Dogridge,
140Ru and 110R along with own rooted vines were
evaluated for growth, yield and quality parameters.
Vines on the rootstocks performed significantly
superior over own root in terms of fruitfulness, yield
and yield parameters and berry diameter (Table 12).
Significantly number of fruitful canes were recorded
in 110R and 140Ru as compared to others. This was
also reflected in significantly higher number of
bunches/vine. However, significantly highest yield
and bunch weight was recorded on Dogridge
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SEeET U A TG PHH IUST T[T AT H Gof
TS|

OTH URUTH & SMER &R, SRS Jeigd TR PHeffid
therft et admell | Aftr &R SR UiT 9 Su
SEEREECIRE]

rootstock followed by 140Ru. Significantly lowest
yield was recorded in own rooted vines.

Based on the results obtained, Fantasy Seedless
vines grafted on Dogridge rootstock recorded higher
berry diameter and yield per vine.

arfereT 12. WherRit Wisehw 3R # Ut SR SuST Wedht ATUQUSl W Jedd &l U

Table 12. Effect of rootstock on yield and yield related parameters in Fantasy Seedless grapes

qergd SUSI/T | %ol oo | sitad | 100 9fdr | \fdr | hererlt | Swwew | st
Rootstocks () | d=/eaT| ®el o8| go (Reft) | o= ( fr) |1/ )
Yield/vine| No. of ol () Berry | (%) TSS |Acidity
(kg) Bunches/|  (sm) | 100 berry| dia | Fruitful ( Brix) (g/L)
vine Avg. wt (g) (mm) | capes
bunch (%)
wt ()
14031~y 140Ru 9.45 45.00 210.00 180.00 18.24 85.00 19.20 5.50
SRSt Dogridge 10.50 42.00 250.00 215.00 18.34 82.00 18.60 5.60
1103R 110R 8.07 46.00 215.00 175.00 18.02 86.00 19.02 5.50
??Pﬂ%lﬁ Own roots 7.60 40.00 190.00 170.00 17.92 80.00 20.00 5.76
TASUH SEm+ 0.06 1.01 1.27 0.81 0.11 0.75 0.15 0.06
1 C.D. (5%) 0.18 3.11 3.92 248 | 036 | 230 | 045 | 0.19
LERIC) Red Globe

SITRST, 1403TRY, 1103TR TAT Al hich TR DelfHd
VS Tl IR T3l BT FHfeTd &b A1 ghg, IuoT 3R
OISR HTHeh1 o foTQ 3Tidher faaT T | Jergeall UR IR
T XS W9 3R A3l H SUST a1 IuST Aeel ATIGue)
T[T T JorT 5 sger off (ATferept 13) | geig=i o a1,
SHTNST TR (IR AT H IUST, Hel[esT aeid, 100 AfT
o, AfT ST e AT AT Aefe wu A BAfeen off,
STEfeh 1403TRY H IS AT el TT6 AT Feavd A off|
SMRST & 3er@l, Alee $Hhidh W IR AdRA 7 3
Teg=l | 9gR UeeH fRan W R W, weferd
AT H IS, T8 Ioid, T8 FAT, 100 AT AN 3R
TfcT e [iv Hea e o off|
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Red Globe grapevine grafted on Dogridge,
140Ru, 110R and Salt Creek along with own rooted
vines were evaluated for growth, yield and quality
parameters. Red Globe vines raised on rootstocks
were superior in yield and yield related parameters as
compared to ownroot (Table 13). Amongst the
rootstocks, vines raised on Dogridge had
significantly higher yield, bunch weight, 100 berry
weight, berry diameter and number of berries
whereas vines raised on 140Ru had lowest yield and
number of bunches. Apart from Dogridge, vines
raised on Salt Creek performed superior over other
rootstocks. In general, own rooted vines had the
lowest yield, bunch weight, bunch number, 100 berry
diameter and number of berries per bunch.
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Considering the yield and yield parameters, the
rootstock Dogridge and Salt Creek performed better
for Red Globe.

dferat 13. ¥8 @lig 3R H IuST 3R IS Weelt ATIGUS] WR Jerdd $T THE
Table 13. Effect of rootstock on yield and yield related parameters in Red Globe grafted on different

rootstocks
Telgal ST/ | %ol oo | dtad | 100 wfr |Afrer| wfr | Sowew | s
Rootstocks (fbum) | d=/craT| ®el o8| ao (frfY) | ==/ ( forrr) (amv/eft)
Yield/vine| No. of CISE| (3m) Berry | Wdl TSS | Acidity
(kg) | Bunches/| (3m) | 100 berry| dia. | B ( Brix) (g/L)
vine Avg. wt(g) | (mm) | N of
bunch berries/
wt (g) bunch
SRS Dogridge 18.41 31.78 579.66 605.50 | 22.90 95.75 20.15 | 5.75
1103 110R 13.53 35.10 386.30 527.50 | 20.18 73.25 19.10 | 5.43
1403T=g 140Ru 13.02 31.75 410.23 536.25 | 20.95 76.50 21.65 | 5.58
Hlec i Salt Creek| 14.73 32.65 451.14 551.75 | 21.10 81.75 18.80 | 5.73
FgHfeld Own roots 10.48 28.98 360.67 513.50 | 20.68 70.25 20.20 | 5.03
THSH SEm+ 0.83 1.35 16.42 3.23 0.50 2.15 0.30 0.20
HS C.D. (5%) 1.80 4.17 35.77 9.95 1.54 6.63 0.92 NS
W= st Sauvignon Blanc

AT &f, T Hhg arsT few o 9|
gl SRS, ATecshid, TRad, 1403, TA4,
11034T AT 1103R R Haama oft, @1 gfg, ST iR
U JFDI o oY fieher fhaT T 11037R &R IR
TS TSI H IUST AT fT oIl Bl -8 HET A1 v
A 31t off A% HRebel Jelg IR SUTed AT &
T oft (arferat 14) | Soaess 9= ARl 22.9 F 24%
de oft ST SRS # Hrefer ®u A 21frep oft 3iik a7 Hee
I, 1403TRY, 11039 TAT 11031R & IRER AT FIH
& STATH AT TH3N4 § Gt I TSI 1103TR Jergd o
Arefes ITadd 100 AT g9 gof fhar T 3R 39 91
11039} 7| SRS JeTgd IR TRIR 13t = At @ areft
ARt T IeuTe fohaT STafds 1403TRY A Uctel! T ateft
gforT off|

Sauvignon Blanc, a white wine variety grafted
on seven different rootstocks viz. Dogridge, Salt
Creek, Fercal, 140Ru, SO4, 1103P and 110R
rootstock was evaluated for growth, yield and quality
parameters. Significantly highest yield and number
of bunches per vine were recorded in vines raised on
110R rootstock which was on par with vines available
on Fercal (Table 14). The TSS contentranged from
22.9% to 24% with significantly highest values
recorded in Dogridge and found at par with Salt
Creek, 140Ru, 1103Pand 110R. Lowest TSS content
was recorded in SO4. Significantly highest 100 berry
weight was recorded in 110R rootstock followed by
1103P. Vines raised on Dogridge rootstock produced
thick skinned berries while berries from 140Ru
contained thin skin.
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Tt gergedl W AT &l Bl THHT B! |
IR arg arfcrgrses Svft F off ofR arafire erehvy &t w1 o
AT SR o (dTfetept 15) 1 argAl H diva 991 & o
T4 TeeTclT SUGThdT el HHHT b iR eft | oifeh HTee i
3R 1103TR &Y 181 H 3rFeTal ¥ hrd AT (0.6 H 0.8
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Wines prepared from collected bunches of
Sauvignon Blanc on different rootstocks were in the
category of very dried wines and having non-
significant differences in residual sugar content
(Table 15). Lower pH values were noted in wines and
acidity were within range of suitability. But wines
from Salt Creek and 110R had more acidity than
acceptable limit (0.6 to 0.8 per cent). Alcohol content
were also acceptable but differed significantly.

Tt 14. WA AT § IUST TAT SIS HAIUGUST IR HAGd THTG

Table 14. Effect of rootstock on yield and yield parameters in Sauvignon Blanc

e SYSI/AT | B [T6 3 100 #for qfor dAew | s
Rootstocks () | siey/eren | Sl T8 | dom (1) | WEEUBA | ( fey) | (F0ER)
Yield/vine| No.of | @< (41) | 100 berry BT TSS | Acidity
(kg) Bunches/ | Avg. bunch | Wt(2) | No.of berries ( Brix) (g/L)
vine wt (g) /bunch
MRS Dogridge 6.54 51.25 131.50 104.25 123.75 24.00 541
Alee hidh Salt Creek 6.46 48.75 132.50 86.75 131.50 23.75 5.57
Wl Fercal 7.02 53.50 131.25 97.50 107.25 22.90 5.51
14031y 140Ru 5.31 47.50 111.75 94.50 113.25 23.65 543
T34 SO4 4.98 43.25 115.25 108.50 104.50 22.85 5.41
1103k 110R 6.44 48.50 130.50 104.50 129.25 23.68 5.54
?—‘dﬂﬁﬁ Own roots 7.09 55.25 128.25 107.25 106.75 23.85 5.53
g SEm+ 0.14 0.77 1.05 0.93 0.72 0.14 0.01
e C.D. (5%) 0.43 2.28 3.13 2.75 2.13 041 | 0.04
31'1]:\’ qﬁg 3R IUTEhdT W ToTRed 3maxuT  Effect of plastic cover on grapevine growth
T IHTT and productivity

SRIFT HIAH GeTall & HRUT USel P& auf A 3R
1 I IUTGDhT o TATRCD SR Bl Hged 9¢ & ¢
g 3R SFgER 2018 & R ANl Nt § P& &
g A JHIfed 8T A1 §7 TSI A SR T B
TG R Tfcihel T4 UeT| el Set aRuml & A
S IR IUTGDI = TH Thi1eh DT IUANT e |
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Due to weather aberrations importance of plastic
cover for sustained grapevine productivity is
increasing over the years. During May and October of
2018 some areas in Sangli District were affected by
hailstorms. These events adversely affected vineyard
productivity. A number of grape growers resorted to
use of this technique but with mixed results.
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Table 15. Influence of rootstocks on wine quality of Sauvignon Blanc

e srafere et (Remam) | diem STt SreTEeT
Rootstocks Residual sugars (mg/g) pH Acidity (%) Alcohol (%)
SRS Dogridge 14.41 3.33 0.74 10.57
Hlee thieb Salt Creek 7.36 3.34 0.85 10.90
WRpe Fercal 10.61 3.18 0.75 10.07
1403T=g 140Ru 13.79 3.30 0.66 14.37
T34 SO4 9.03 3.35 0.65 10.23
1103R 110R 14.92 3.22 0.76 10.39
HIEt C.D. (5%) NS 0.03 0.03 0.81

3R & IeuTe MR e Hded & oy wnfeesd
3ITERT & HHTE! Pl FHSHT Hgeaqul g IuRIh Pl &1 |
R §Y, 2016 H Teb HANT L0 AT TRAT T @1 SRR b
gfg, T qAT P TSN W Aed Amaxer qen KR
IR b TG T eI g fhar |

g TN BT ARIRT Y oI | 39 YR H SFIRST R 378
TS ATHAT HiSeld oAdr3il & HuR I g Rerferat o
IR Tiee (drfetat 16) 2mfiet fhu 0 | werfied JmaRT
& T e Reng srgegEt (U arsdiarur 3R
gfg T W agiRd) iR orgela RS srsgEh
(R 4) 1 80% Ri=mE, QI giede QA MU A1 AR 3k
Tt FicHe HAeT: Sel-STel auT Gol H refiaa R
ST & AT | QT H Ui Yee & U H, WD
3ITERYT 3R SNAT-STeT Bl 2018 P ALY 7 | RIdaR &
Ugel THTE A STRET & 31afer & SR ger o am ol 59
3rafer & SR axFer arsditeseor 3iiR auf sprer: 1632.5 et
3R 435.9 it gof it 71 off|

Understanding the effects of plastic cover is key
to managing the production and quality of grapes.
Keeping the above in mind, an experiment was
initiated in 2016 with the objective to study the effect
of plastic cover and irrigation levels on grapevine
growth, disease and pest incidence and yield.

This is third year of the experimentation. The
experiment consisted of four treatments on
Thompson Seedless vines raised on Dogridge under
uniform management conditions (Table 16). Two
treatments were laid under plastic cover with
recommended irrigation schedule (based upon pan
evaporation and crop growth stage) and 80% of the
recommended irrigation schedule (Fig.4). Third and
fourth treatments were under hail net and open,
respectively with recommended irrigation schedule.
As part of salinity management in the soil, the plastic
cover and hail net were removed during the rainy
period from mid of June to first week of September,
2018. Total pan evaporation and rainfall recorded
during the period was 1632.5 mm and 435.9 mm,
respectively.
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Pib S. No. | diede &T fdaRur Treatment details
N T1 TS TTERYT & e SR s gt
Recommended irrigation schedule under plastic cover
a2 T2 CATRESE TRV & dga il BT 80% AT RS st
80 per cent of recommended irrigation schedule under plastic cover
3 T3 3T STTeT o ed iR s g
Recommended irrigation schedule under hail net
34 T4 el 1 eI Ramg gt
Recommended irrigation schedule under open conditions

S .
e 7

R 4. weTfRed TR & dE eI 3k 80% areifia Riems sraRyeh

Fig. 4. Recommended and 80% of recommended irrigation schedule under plastic cover

3 dicte § IuaT § Arefe BU A IR @1 TRAT T
el AT JAeAT—STTe Dl YT TTRee o dad A1efe v A
3fep JUST gt &t TE (arfetapr 17)1 &1 | A1ed w9 |
RYBT 18.42 TH/8 P IuST gof ot T8 oft, 39 915 &2
3R A3 HHT: 16.68 3R 16.80 /R b A o, TEfD
gelt aRfefcRl § Sust dadt 13.09 T/ ot wifees
3TTaROT Y FoT H Getl uRRrerfrt & afor # Sroavs o
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Significant differences in yield were observed
among the treatments. Vines under plastic recorded
significantly higher yield as compared to open and
hail net (Tablel17). T1 recorded significantly highest
yield of 18.42 t/ha followed by T2 and T3 with 16.68
and 16.80 t/ha, respectively while under open
conditions yield was only 13.09 t/ha. TSS
accumulation rate in berries was faster under open
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HeTs b a9 (18°dT uR amenRd) # 11 A1 Y <t urg TS|
Ieh TISH & LTI A U derl b Gell uRRefera &
BT[B! BT 5% S ao e (fucresey) 7 At o &
Ugd T, SEfp AR g WR R wieed 3R
SNAT-STeT b e & Herfest 7 10 & & off digetseey
5% ¥ = fogmn Si9 wergesl @ 10 5 Afeaas ik
50% 3TRTT TR RGT AT T (ATferept 17) | $99 Ul Fetall §
f5 efeee raRur SR Sfie—er & o I ST+ arel
3R T uraT Yot aRFRRITRIT & &R off| faeRer dew
TS T STt BRIl TR At TH1a Il & IR Ig 7 hadt
fepTeit a1 R & SR & emgffencfatt & forg wRIQHS 2,
SR SUHRBISN DT AT 3R AT el | 28 g @i 26
T TARCE MRV & Ted Geit ARl § Sme 18
SRR AT &t JoT H BT 377ereh off|

uf &5 GABIP S AT TieHe & dgd adnall & pal
faam e & @1 qufar g, Q1 Bers ArEl § Qe
AT ATERVT 3R STl & dad Gl TRl &
TPl AT HY H Afdw of (R 5)1 efiar-siat @ik
IS T A3t H A1efehs WY F IJeaaH guf &5 Gadich Gof
T T 2| TRl A b BT BT S1a GeHH TlTRed &
T A1l Y A AT o fTehT SITERT AT
forar aiik eft aRRrerftr & S 7 ramer o gerd &1 S
G IS B T |

NIRRT BT dT thel Belg P SR UUf STt TeIdT
(-9R) IR 3iR 3MeAT—STTel o g erarall Y g
el afReferl § ImE 18 el | diefe v 3 31w
off (R 6) | el o S g8 eTrail H Seeie™ /1 &t fhy 71U
FOTRAEPT TR SR TR0 7 €12, STl 37 GITHE i
T H 20% HH RTS STeT UTH 31T AT 7 fhar| qet &9
T &L H ST T, TRl SR TR P Tl STTaRuT
& Ted oIl T ATI §9 UG | udT Jerdl g fob et
aRfReT & T el = oTa ol TgHd fohaT |

held Bels AT H, 3T gicHe & Jam H <4
(gem) 7 BeTS AT 30 3R 45 T R arsdIcdsi &
s <Y, greTifs arAels eft| g, diefic & diw
A G § A1 iR &1 | MUY Be J 9 &

conditions in comparison to under plastic cover. The
time of harvesting (based on 18°B) was delayed by 11
days under plastic cover than open conditions. The
shelf life studies showed that bunches from open
conditions reached 5% physiological loss of weight at
7 days whereas vines under plastic and hailnet at
recommended irrigation level had PLW below 5%
even on 10" day when placed at 10°C and 50% RH
(Table 17). This shows that the keeping quality of
grapes grown under plastic cover and hail net is better
than open conditions. Extended shelf life has impact
on supply chain also and it is beneficial to not only
farmers or suppliers of distant market, consumers will
also get fresh grapes. Bunch weight and bunch
number were also significantly higher in vines under
plastic cover as compared to the vines in the open
conditions.

The leaf area index which denotes the total canopy
coverage of the vines under various treatments
showed it to be significantly higher under both plastic
cover and hail net treatment over open conditions
during both the pruning season (Fig.5). Between the
hail net and plastic covered vines, significantly
highest leaf area index was recorded in the vines
raised under plastic cover than under hail net. Even the
pruned biomass was significantly higher under plastic
followed by hail net and the least pruned biomass
recorded in vines raised in the open (Table 17).

The leaf water potential (-bar) was significantly
higher in the vines raised in open conditions during
both the prunings namely foundation and fruit pruning
as compared to the vines under plastic and hail net
(Fig.6). The highest values were recorded in the vines
raised in the open followed by T2 treatment under
plastic cover receiving 20% less irrigation water than
all the treatments. Least value was observed in T1
where recommended irrigation levels were applied
under plastic cover. This trend reveals that the vines
under open conditions experienced stress.

In the fruit pruning season, though non-
significant, the transpiration rates were higher at both
the 30 and 45 DAP of observations in T4 (open) as
compared to other treatments. The assimilation rates

27
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Table 17. Effect of treatments on yield and yield parameters of Thompson Seedless vines
diedie U BA B | B Te | 104 T | dvwew | awdrdn BeT gat
Treatment (e/R) | @ () | wWeAverT | Wiverssey | ( fyawy) | Acidity Stqes
Yield Bunch | Bunch no./ | PLW on TSS (%) (315p ao =
. th
(t/ha) wt. () vine 10" day ( Brix) & 2/R)
Pruned
biomass
(t/ha of
dry wt.)
i1 T1 18.42 149.51 69.05 4.75 19.62 0.49 3.32
<2 T2 16.68 147.41 63.40 5.19 20.14 0.45 2.63
<13 T3 16.80 137.32 68.40 4.64 20.56 0.46 2.65
ci4 T4 13.09 133.68 55.00 6.79 22.94 0.42 2.16
IS SEmz 0.87 7.79 4.59 0.12 0.13 0.02 0.13
HiS C.D. (5%) 1.89 16.96 9.99 0.26 0.28 0.04 0.29
3.10
2.90 H Foundation pruning  ® Fruit pruning
2.70
% 250
]
£ 230
©
g 2.10
T 1.90
-l
1.70
1.50
Plastic cover + Plastic cover + 80 Hailnet + Rec. Open +
Rec. Irrigation % of Rec. Irrigation Recommended
Irrigation Irrigation
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o 5. SMURIY qAT Hela BeTE AT & SR qUf & JaABIP UR FieHel BT T4

Fig. 5. Effect of treatments on leaf area index during foundation and fruit pruning season

AR, BeTS U4 30 & IR el H S TS A3t Arefe

HY A 31fereh areulegsi AT dUT TTfees 31K 3MelT—SiTet
DI BT & BRI 1C hl AT H 317efh 3Tk <Xg U

did not differ significantly between the treatments.
During foundation pruning season, vines in the open
transpired significantly higher at 30 DAP and non-
significant differences were observed at later stages
due to removal of plastic and hail net.
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Fig. 6. Effect of treatments on leaf water potential in the vines - foundation pruning season (LHS) and fruit pruning

season (RHS)

JMYRT BT AT & QRM, T & JHft =Rol
37 gieHe &I gl H el Rerfcrat (4) & dgd ot
fohiTeT 3R Wiefl A Breht 21ftrd off | erfied 3rmaxo
3R M-S e & d1g ot 37 glerc &t gorr |
geit Reafer o fheier 31k Hiiefi= 71T 31fdre o+t 38| thetd
Bers A | A4 7 a1f¥res fOhret ofiR Wiefs &Y 7
O AT foF 915 Y sravernst § w9 quHe & Rafy &
HRYT Gell TRRTREAT 5 g o=ra o off | forat e
qerm quf gso eraweT W) |t gRRafoRl § $ad dive
73T 3¥aH eft|

gefl Rufal & dga IME T8 dameil # wrfeed
ameRvr | fAftre RFarg TRl &l Jor 1 5 S8 & a9
Hiette, e iR Sffe & Joam Aefe wu 4 aifde
oTl ufy oxft o TscH & wed oifYe | et
afvRerfert & urg T oifeh g8 Aifeadhia wu d diene
&2 3R &3 & aRTeR oft | ergeiRia R st & Ay
AT TRV o e IR Ad1al H AIged ol A
A P &1 Dl T3 | eTfeee 3R Gefl aRRFfrl  ofR
TR St & IHdT | AT R el Tl

TR AdTel RSS! gy 6l PIS e T8l
ot ¥ @ik ARt & vEes & T ddio & daer §f
f5sdhTa TR STIHATHIT & Uh ft5samTd Bl UITe U =T
o7 UTSed fiergs] &t g off 34 off ok wiiRed &
TR Y BT DI AGT a1 ATI gTeAifh, ALY RaR A
ey AR & IRM wiiRed & dgd aiarel § ursest

During foundation pruning season, total phenols
and proline content were significantly higher under
open conditions as compared to other treatments at all
the stages of sampling. Phenol and proline content
continued to remain higher in the open condition
even after removal of plastic cover and hail net. More
phenols and proline content in T4 during fruit
pruning seasons showed that the vines in the open
conditions were under stress due to prevalence of low
temperature conditions at later stages. Petiole
nutrient content at bud differentiation and full bloom
stage were at optimum levels in all conditions.

Mealybug, thrips and jassids damages were
significantly higher on vines raised under open
conditions as compared with different irrigation
levels under plastic cover when observed at harvest.
Highest number of mites per leaf was found under
open conditions but it was statistically at par with
treatments, T2 and T3. Vines under plastic cover with
recommended irrigation schedule recorded least
number of mites. There was no significant differences
for damage of caterpillars on grapevines under plastic
and open conditions.

There was no incidence of downy mildew
observed on experimental vines and only two sprays
of mancozeb and one spray of dimethomorph were
sufficient to manage the diseases. The incidence of
powdery mildew was also low and no symptoms of the
disease was observed outside the plastic. However,
PDI of powdery mildew ranged from 0.11-0.92 inside
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TEee P o, Aews & fogea & A1 Sifdw R
BRD N fF grsdisal, e aseTniET ok
TETIIETSIT o TN 1 SUSTT TRT| T foizor
IR @ go™ & forv fou Riems vomeft & aream |
gTgepIeH! o IIRE SIIHANT fohd Y|

faftre diesie & Tl o1 ey sRuAd & argeud
9 ¥ gfofe Fut Sicrereni & foTg foham T | ydie Je
¥, ufom wHemRue & A9 & oiR A dedel o sy
HTAT At ShThT 1 off |

fosee & foTg, 2018-19 & SR srega=l = el
T st & 91 | AR fEm g b e Jimav &
TE TR ISt Dl AdT3T = Gefl AT JATeAT-ATeT bl
e gfg, SUST MR IuS HefYyd ATuce! & deH § dga”
Tgef= fopam

STl JSUINT &A1 § YR B od IR
STUTEH & & H dpiapl BT ugef=

YT HiSerd aAdmall # STet SUIIT & H JoIR &
foTq ATgpaTIu 1373 # fIepfAd dep-ieni bt TrTaefiatar
B USRI dx & oI FaeR, 2014 H 3 IRAISHT B
RO D1 T3 off | Tg HIPIII-I3D 3R HERTE I
318 FIEACR A9 (RGEN) & §/9 Uh Agare®
RIS &

AT H held BeTE HRTH 2015-16 P SR TRITSHT
% gRomT & Ahel UG & ULaTd, Wedh HIerTd (TRYH)
P o TN R 2016-17 § TRieor fovar w11 greifa,
TG & SR IUTGH! GRT TN &1 § a1 RFarg &
PHROT RO faTs U e TRirT fom fossdt aRomy & s
2 U | WRIGERT & T @l & qlg, 7T WA I,
2017 H TR & ARG AR Y07 H ARTGIERT b HioRT BH
TATe H % fobaT T e
wigwia (A1Rie) fFTe & & | SIS Jofgd W I8
TS AT HiseT Adiell R IR dicde & Uid ufoeal §
Tce I T T (qATfetenT 18)1 SRR a7 &l Bl 25
RydaR, 2018 @1 g ot diediel & &t Sust 3R Iuet
PHRA F refew R ol 2 H STady Iue (Iuag
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plastic cover during mid-October to mid-December.
For the management of powdery mildew, sprays of
sulphur along with application of biological control
agents like Trichoderma, Bacillus licheniformis and
Ampelomyces were adopted. Twelve applications of
Trichoderma were done through drip irrigation system
to accentuate the disease control strategies.

The samples from various treatments were
analysed for all the pesticides mentioned in the
Annexure 9 of the RMP. In each case, the results
were below MRL and the residue values in various
treatments were also quite similar.

To conclude, the studies during 2018-19 has
consistently shown since last three years Thompson
Seedless vines under plastic cover performed better
in comparison to open and hail net covered vines in
terms of growth, yield and yield related parameters.

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

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

After successful demonstration in fruit pruning
season of 2015-16 at Sangli, the trial was laid out in
2016-17 at Khadak Malegaon (Nasik). However, due
to flooding of the experimental plot by the growers
during demonstration, the results were vitiated and
the experiment were concluded without any results.
After discussion with MRDBS, new trial was laid out
in July, 2017 at Sawargaon in Nasik and at plot of
MRDBS at Manjari Farm, Pune.

Sawargaon (Nasik): The demonstration was laid out
on vines of Thompson Seedless vines raised on
Dogridge rootstock in the farmer's plot with four
treatments and five replication (Table 18). The

vineyard was pruned on 25" Sept., 2018. Yield and
the yield attributes differed significantly among the
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TR 31frep IS &, ST STeT SUANT Gerar & fory faafia
Trenfih! & Agcd IR IR <l 2

IuAcE RS & dgd STot SURINT garar off ey a1feres
oft (arfetert 19)1 Fierct & 9 ha-Tos I, TT6
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BT & 45 U9 100 S veamd, yof STt e (-9R)
ATfepay 3 Aferep off, STel 3Tiferes Het & o Bl I
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arferar 18. dede e
Table 18. Treatment details

treatments. Highest yield was recorded in T2
(Subsurface irrigation) though it was at par with T1
and T3 (Table 19). Lowest yield was recorded in T3
(Partial root zone drying) which was significantly
lower than T2. The quantity of water utilised was
least in T2 that also produced highest yield, thereby,
emphasising the importance of developed
technology for efficient utilization of water.

The water use efficiency was also highest under
subsurface irrigation (Table 19). Bunch numbers,
bunch weight and TSS did not differ significantly
among the treatments. Leaf water potential (-bar) was
significantly higher in the treatment T3 where partial
root zone drying was imposed over other treatments
atboth 45 and 100 days after fruit pruning. However,
treatments T1, T2 and T4 were on par. Chlorophyll
content quantified by SPAD showed non-significant
differences among treatments at both samplings i.e.
45and 100 DAP.

dieie Treatment | f3a=0T Details

il T1 LRI ARG cUep RFTS (Rt aTsdlenvur oI el gig Ha™T R 3T
Recommended surface drip irrigation (based upon pan evaporation and
crop growth stage)

a2 T2 S BT 75% Iugdel Rare, <F Iudagt Rars g & Iy
Subsurface irrigation at 75 % of the T1 with buried subsurface irrigation
double line.

13 T3 3T1RTep et & b (S BT 100%) 6 I & 3R WR
Partial Root Zone Drying (100% of T1) at 6 days Interval

4 T4 fopar fopamd
Farmer's practice

TRIGIEN WAle (qor): TRIged & qion) o § ghRet
Hefdd TR SIS TS ATAe degeld ol R 2017-18 &
e Berd HR ¥ BE Pledic 3k TR RphT & @
veefe eFTRIT TR (iTfereRT 20) 1 Teile | 20 3nie, 2018
(anemdir geTs dkm) a1k 26 SRR, 2018 (Weld Berg
ki) @ gerd §i 78 oft diedie & i Sus dur Test
gfy T § Arefe vU A iR o7 SEid A (SuR

MRDBS plot (Pune) : The demonstration was laid
out on Thompson Seedless vines raised on Dogridge
rootstock at Manjari Farm of MRDBS with six
treatments and four replication from fruit pruning
season 0f 2017-18 (Table 20). The plot was pruned on
20" April, 2018 (foundation pruning season) and 26th
October, 2018 (fruit pruning season). Yield and
bunch number/vine differed significantly among the
treatments with highest values recorded in T2
31
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Table 19. Effect of treatments on irrigation water utilization, yield, yield attributes and grape quality

Sede Suaifia R s SIS Tggs | BB | B o5 | gAed
Treatment (o= <ft/ups)- (e/Tws) (fFam AET/AdT | gor (3m) ( forer)
Held BeTs Yield JUsi/1000 | Bunch Bunch TSS
Irrigation water (t/acre) oft Ster) | mo./vine wt. () ( Brix)
utilised WUE (kg
(Lakhs L/acre) - yield/1000L
Fruit Pl'llllillg of water)
dil T1 8.36 9.99 11.9 31.00 336.42 17.5
a2 T2 6.83 10.32 15.1 31.40 341.96 18.1
a3 T3 8.36 8.83 10.6 32.80 281.71 17.4
cl4 T4 8.57 9.99 11.7 32.00 326.86 17.6
THSUH SEm= -- 0.39 - 2.25 29.80 0.3
it C.D. (5%) - 0.85 - NS NS NS

Rrag) o Seead g ol 18 ot (arferepr 21) 1 gAR AW B
SR ot 2 3 SRS &l T | Hhl Tefd wU |
JER T | ATHA sl araren & fory Jagt cus R
& foTq AT ST | 25% HH STel SuAnT foharm| F=ify
A1 7 377 9R feRet diete I a1fdie Suwt &, o oft
Toft ATfead 9 A aRER |

dictde & T ul St eraar 9 |refe ofcR e 3iR,
A4 3R s (Femel diete) o el orgefia R
ST T 75% I feharm T T, Afeehad J1 ot bl TS
(fert 7)1 Q1 BeTS Ha & SR SusTare! giedie (Sh2) o
Ut STeT STt e 3 F o | Qi1 BeTs HINHI b QIR 24
3R €15 diere § it Tl & F9 uftril | diet w3
Arefes w9 & Afre oft S At § T Iy ueffa
el & (Rt 8)1 ol o et /o 3 off goft arg Y
TgRT T SIARYT BT | SUST 3iR Heferd ATuGsi & deH o
Zh (Suadgr Rarg) o Cicte &t auel SgaR o, gl
3reiRa R STet ot haet 75% e i e
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(Subsurface irrigation) (Table 21). T2 even during the
second year was significantly superior over other
treatments. Utilised irrigation water was 25% lower
than the surface drip irrigation schedule for the
Thompson Seedless vines. T1 though produced
higher yield over other four PRD treatments,
nevertheless all were statistically on par.

Leaf water potential differed significantly among
the treatments with higher values recorded in T4 and
T5 (PRD treatments) where 75% of the recommended
irrigation schedule was applied (Fig.7). The
subsurface treatment (T2) had least leaf water
potential during both the pruning seasons. Proline
content in leaves were again significantly higher in T4
and TS treatments across the entire sampling periods
during both the pruning seasons indicating vines were
under moisture stress (Fig.8). Phenol content in
leaves also followed similar trend. T2 (subsurface
irrigation) was better than other treatments in terms of
yield and related parameters where only 75% of the
recommended irrigation water was applied.
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Table 20. Treatment details of demonstration

dtede Treatment

faeRur Details

<1 T1

JRIT HAE! cUep RTg (Rt arsdlenvur oIl Hhiel gig a™T R 3T
Recommended surface drip irrigation (based upon pan evaporation and
crop growth stage)

a2 T2 N BT 75% Iuadel R, oF Iudagt Rmng oig & a1
Subsurface irrigation at 75 % of the T1

13 T3 311 7T &3 b (S11 BT 100%) 10 &7 & R R
Partial Root Zone Drying (100% of T1) at 10 days Interval

34 T4 31RTeh et & sh (S BT 75%) 15 [T & IR W
Partial Root Zone Drying (75% of T1) at 15 days Interval

a5 T5 3TIRTep et & sb (S BT 75%) 6 oA P 3RA W
Partial Root Zone Drying (75% of T1) at 6 days Interval

c6 T6 31T 7T & b (SI1 BT 100%) 15 & & 3R W

Partial Root Zone Drying (100% of T1) at 15 days Interval

ATfrPT 21. SUST TAT SUST AUSUS] TR FIeHe BT TG
Table 21. Effect of treatments on the yield and yield attributes

S US| SuEfia RiEd | s<ygE | wel oo | B o | SIwOW | 3wl
Treatment (/=) ST (fmr | <i=/eren| @< () | ( fyawr) | Acidity
Yield | (eg oft/vws)- | SU=1/1000 | Bunch Bunch TSS (%)
(t/acre) Held BeTs oft Sfer) | mo./vine | Wt. (g) ( Brix)
Irrigation water | WUE (kg
utilised yield/1000L
(Lakhs L/acre) - | of water)
Fruit Pruning

Tl T1 8.03 19.92 4.0 43.56 190.43 20.28 0.65
<2 T2 10.09 14.94 6.8 53.25 195.49 20.98 0.63
ci3 T3 7.33 19.92 3.7 41.94 181.35 22.53 0.45
<4 T4 7.90 14.94 53 47.25 173.59 21.85 0.53
ci5 TS 6.66 14.94 4.5 39.69 174.29 23.03 0.43
ci6 T6 7.67 19.92 3.9 45.13 176.62 21.30 0.58
THSTH SEm=+ 0.44 - - 2.50 10.60 0.72 0.07
Sl C.D. (5%) 0.94 - - 5.33 NS 1.54 0.14
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Fig. 8. Effect of treatments on leaf proline content

T FARIGS I SUTIAT & FR H
heIGRIBT, SHPT T AR 3T TR FeTIT

FeAHTe FaRTgs (AR v uey gy e
T A U@ g S Risifer Staxiecsyur &1 S5 R J1aRIes §
I ITam aFwfas gfg vd difdrer Seffawur ot
IR R 2 BT ST 21 I8 ATaTRIe wU A M
<efteref B 37K SR UR el Y arRufis gfg @ FRifd
PR 3R HeIGRIhAT g & folg SN fahaT ST B 1 3R
TR AT UISTTR & ST A g QIS 7 FGIor
& |andT g S fafe wReg ok fFafa aoiRt & waer @
TR o el 21 AR & forq oieret g o thetd B8
& d1g Hacl T FTRAN LM 3| gretifh, IATGHI Bl
IMURIT BeTS & q1G I FTHANT Y SATALIHT Bt B,
3y w9 & Be’ & 45 A1 & a5 a5l & ufirga
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Studies on usefulness of Chlormequat
chloride for fruitfulness, its dissipation and
fate in grapes

Chlormequat chloride (CCC) is one of the main
plant growth regulators which is highly stable
gibberellin biosynthesis inhibitor used to inhibit
vegetative growth and cell elongation. It is
commercially more acceptable and commonly used to
control the vegetative growth of the vine and to
increase the fruitfulness. The unapproved use of PGRs
on grapes may result in contamination with illegal
residues that may affect entry into various domestic
and export markets. Label claim for CCC includes
only one application after fruit pruning. However,
growers need three applications after foundation
pruning, with specific objective to reduce vegetative
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uRRfl & Sog ga1 T+ & BRur aRuft gfg o
B TUT Held gig D foq TN PR 81 3FR | clget Bl
STaT UTH e o for, TRAR o Sraeisi uR SrgsieT afids
IS B DI MMEATDAT Bl A J33FDh (U) LA
ATt Rel & AT Termi (Jeret, puars iR AraarT)
TR} &3 JT Y Y|

i. 3R # AR &1 BegREaT W THE TAT
AT § HII ¥ 3fidhe

T g IR A-U-T0Ie 3FR & %o W
AR & TTE BT Bficher qT ARI-T-T0IeT § 3GAST &
e ¢g BAR g H Ay fHar T icie & MR
guifer fessanta fomam mam e | Sieve fqaxor arferat 22 # fe
TRl

arferar 22. dede e

Table 22. Treatment details

growth and to increase fruitfulness especially under
the adverse conditions of rainfall and high soil
moisture after 45 days of pruning. To obtain label
claim, research data needs to be generated on residues
of CCC in grapes. Hence, field experiments were laid
out at NRCG (Pune) and also in different locations in
Sangli districts (Yelavi, Kupwad and Savlaj).

i. To evaluate the influence of CCC on
fruitfulness and its accumulation in vines

The research was carried out in our centre to
evaluate the influence of CCC on fruitfulness in
Thompson Seedless and Tas-A-Ganesh grapes and
residue studies carried out in Tas-A-Ganesh grapes.
Foliar spraying of CCC was done as per the treatment.
The treatment details are given in table 22.

Heiie MY Ber$ Foundation Pruning HeTd BeTg
Treatment Fruit Pruning
5 qof ==or 7 uof ==or 12 guf x0T 3 gof ==or

5 leaf stage 7 leaf stage 12 leaf stage 3 leaf Stage
<1 T1  |500 9HGH 500 ppm | 1000 YIYITH 1000 ppm | 1500 UIHITH 1500 ppm | 250 THITH 250 ppm
<2 T2 |1000 9HiTH 1000 ppm | 1500 YYITH 1500 ppm | 2000 HHTH 2000 ppm | 250 HHTH 250 ppm
dI3 T3  |1500 9IITH 1500 ppm | 2000 YHITH 2000 ppm | 2500 YHTH 2500 ppm | 250 HHTH 250 ppm

&4 T4 | o oy T8 | IRIR @1 et T | @ i e | i @ ergm S
No CCC applied No CCC applied No CCC applied No CCC applied

31, AT Wiser: 14 3k &2 &Y o 7 13 e
Y et ATefes U A 1fereps o, Aifeh il dede & sRIeR
o7 (dfetent 23) | €4 icHe STgl AT BT SITFRIRT =Tl
T T o1 § Ieeia 1 wU H I ¢ 9T SR B A
9 B N Gof fohdT T AT [t AR Sere e
TS 3R DT AT Th—GRR D aRISR | gledifep, i3 AT
&4 FieHc &l o | 2 | IusT Uf o drefe v @
31feres ot &t & aRTeR eft|

a. Thompson Seedless: The fruitfulness was
significantly highest in T3 as compared to T4 and T2
but was on par with T1 (Table 23). Significantly
higher shoot length and least cane diameter was
recorded in T4 where CCC was not applied. The shoot
length and cane diameter of all the CCC treatments
were on par with each other. However, yield per vine
was significantly higher in T2 as compared to T3 and
T4 treatment but was on par with T1.
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qTferT 23. ATHA WS AT DY SIS, IO, HeAd TUT Jfeg UR AIARAT BT TG
Table 23. Effect of CCC on yield, quality, fruitfulness and growth in Thompson Seedless vines
Stedie SusT ufy | Svwww | el | GoeRear | FaRfhd | SIE @9 | 9 e
Treatment  |&@T (fBT) (fyaey) | Acidity | Fruitfulness| #mm (¥s) | (¥f) | (Fefl)
Yield TSS (%) (%) Chlorophyll | Shoot | Cane
/vine (kg) ( Brix) content length |diameter
(SPAD) (cm) (mm)
il T1 7.10 22.27 2.40 62.67 33.33 128.00 8.52
T2 T2 7.17 21.97 2.03 49.67 30.67 126.00 8.55
ci3 T3 6.36 21.07 2.40 67.33 32.67 118.33 7.90
4 T4 7.90 14.94 5.3 47.25 173.59 21.85 0.53
HS C.D. (5%) 0.25 0.76 N.S 3.78 N.S 18.57 0.98

g. ANI-U-TO0IeT: dedie (f4) B gorn § e
dletic 9 hergriadr ATefe ©U 3 a1t off aifd vt
& |t ietic Tb-giR & wHded o (dTfere 24) | gieHe
4§ Tl w9 | IRyaT g FdTS TUT A FH B
N S5 ot 1T STel HRARA a1 SrguRINT @ e
7| T ARARAT FeHe J 9¢ &l eTg Th-gAR D IR
oft| gretifen, 2 Ter 4 & o A S H IusT ufey
Tefes U A 3Aferep o, Sifeh <13 & Anged off| Ae A
S0 St4 H ot 1 TS oft | IST8 & g |t AR dierie
& TET AT H TGN AT JRUTT FE & THTRYA (0.05
didien) < arferep oft, gretifes e Sigi AR 1 o
TE! fohaT T 21 g 3raey gRHT HHT | i oft|
SRIH A g sy Faprer S Gadr @ o it Hi
BT I HH HET P A diede a1 (500 ddE, 1000
didien 3R 1500 didied) = srferepa 9 @R, T g
TIaTS, T et MR I IUST UG Bl BTeifh, T8E W
37aY $Y THITRYA H 37feeh |
ii. wiTelt & fAftrs Tl o) AR @71 oFR |
HASRIHT MR AT IR TG

fafdrer gfg a=oN W areRT— 3Tt Higarsll ¥ Hridt &
UG T NI B & for el et § i Tt
PUATS, ITd! 3R AdersT H Tob TAN AR o 2
oT| SieHe o1 fqerur drferat 25 § fzm mam 81
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b. Tas-A-Ganesh: The fruitfulness was significantly
highest in CCC treatments as compared to control
(T4) but all the CCC treatments were on par with each
other (Table 24). Significantly higher shoot length
and least cane diameter was recorded in treatment T4
where CCC was not applied. The shoot length of all
the CCC treatments were on par with each other.
However, yield per vine was significantly higher in
T1 treatment as compared to T2 and T4 treatment but
was on par with T3. Lowest yield was recorded in T4.
All the CCC treatments at harvest had residues in the
berries well above the EU MRL (0.05ppm) however,
residue was below limit of quantification in T4 where
CCC was not applied.

From above it can be concluded that treatment T1
(500 ppm, 1000 ppm and 1500 ppm) with least CCC
dose provides higher yield, cane diameter, fruitfulness
and less shoot length in comparison to control. However,
the residues at harvest were more than the EU MRL.

ii. Effect of CCC on fruitfulness and residues in
grapes in different locations in Sangli

An experiment to study the effect of CCC at
varying concentrations at different growth stage was
conducted at three location viz. Kupwad, Yelavi and
Savlaj in Sangli district. The treatment details are
givenin table 25.
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qTfereT 24. ART-Y-0IeT HT IUS, UG, Bergadhal TAT FARIThA AT TR ARG BT T9E
Table 24. Effect of CCC on yield, quality, fruitfulness and chlorophyll content in Tas-A-Ganesh vines

fedie Ut Oy | ST | S | oot oradly | qelRifthel (€ W@9TE | 3 T
Treatment |&aT (f&1)| ( firawr) | Acidity | Fruitful | s (R | 9w () | () | (fef)
Yield TSS (%) ness fa) Chlorophy| Shoot | Cane
/vine | ( Brix) (0) | Residue | !l content | length |diameter
(kg) content (SPAD) | (cm) | (mm)
(mg/kg)
i T1 10.60 22.67 2.33 65.00 0.152 33.67 108.00f 9.11
T2 T2 8.11 21.83 2.90 60.00 0.202 31.67 114.33| 9.06
&3 T3 10.23 21.13 2.60 67.33 0.161 34.33 115.00f 8.12
T4 T4 7.26 23.67 2.20 40.00 BLQ 31.33 146.66| 7.08
HSI C.D. (5%) 2.35 N.S 0.39 3.27 0.005 N.S 23.82| 1.05
arferer 25. dede faavur
Table 25. Treatment details
Srede 5 quf ==or 7 aof =Rop 12 quf =R=or
Treatment 5 leaf stage 7 leaf stage 12 leaf stage
Sl T1 500 didieH 1000 HidigH 1500 didied
500 ppm 1000 ppm 1500 ppm
cl2 T2 1000 didieH 1500 didigH 2000 Yoy
1000 ppm 1500 ppm 2000 ppm
a3 T3 1500 didiey 2000 Hidigq 2500 didigq
1500 ppm 2000 ppm 2500 ppm
A4 T4 Hreft o1 ety | <Aedt o ergmar A | AR @ s A
No CCC applied No CCC applied No CCC applied

SYURIT BeTS HIH b QR SR TAdral IR AT &
AN 7 T4 BT gor H At T R hergrIgar 4
ggR o (arferer 26) 1 | Tl W <12 7 srferemad
hAlGRIhdT Got i T8 ARt T~ i1 7 favam &3,
STeT ARt &Y STaam 71 §F 1 oft, 9ftr § o dlete
<hT STUSIT ARSI T Sfereh oy gafT (<Tferept 27) | AR

Application of CCC during foundation pruning
season improved fruitfulness in vines as compared to
T4 where CCC was not applied in all the locations
(Table 26). Highest fruitfulness was recorded in T2
followed by T1 at all the locations. T3 where highest
CCC was applied led to more accumulation of
residues in berries as compared to other treatments
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& Sieded 21, STgl RN 6t 6 B Aigar BT ST
foparm T o, § Y 3rady gt fhd | et e gt
AR @1 P SuART T8 foRar T e, a9y "
Frerfeor Far i eft |

qTfereT 26. Herd BeTs | qd HeagrIadn( %)
Table 26. Fruitfulness (%) before fruit pruning

4

et

(Table 27). Amongst the CCC treatments lowest
residues were recorded in T1 where lowest
concentration of CCC was used. Treatment T4 where
no CCC was applied had residues below BLQ.

Jetic T Location

Treatment Fuars Kupwad IATdt Yelavi At Savlaj
Tl T1 66 58 62

<2 T2 80 72 84

a3 T3 60 52 68

4 T4 42 46 50

Higl C.D. (5%) 0.03 0.05 0.07

dforest 27. WRIRE A A= Wgaatl &1 Jor8 & W9 R § @AW B1 g

Table 27. Impact of different concentration of CCC on residues in grapes at harvest

Stedie Treatment wiRfielt sradry (fAwr/fum) CCC residue (mg/kg)
guars Kupwad JATd! Yelavi |aeSt Savlaj
it T1 0.782 0.743 0.699
2 T2 1.123 1.240 1.367
I3 T3 1.578 1.685 1.601
&4 T4 BLQ BLQ BLQ
=t C.D. (5%) 0.032 0.054 0.071
ST BT IUINRT B gV 9RA 9 Juygws  Climate based spatial delimitation of

IR IcUGH A BT STaarg ImeTRd
wTfe Soft fafRor

3 T STSMETH & ST R R HT et & forg
QU &1 DT UG B &b a2 A T8 RIS o Dl
T oft| SHIhaT Il bt |AHefArsT SR 3T &1 & forg
STeTaTg, SWRITHAT T au B 3R FIRA & oy ac
ffepxur &7 fIedTor R & a1 AR 5 wr g1 g
STefaR] SUGThall aF bl IUGehel A 1 St & wU H
fenfaa fopam T B 3iR 3% anfetent 28 H fezm mam &1
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suitable grape growing regions in India
using GIS

The project was initiated with the objective to
identify suitable areas in the country for grape
cultivation using GIS. The suitability classes have
been modified after analysing the present
classification to describe and improve the climatic
suitability for temperate and other regions. The five
climatic suitability classes have been developed as
range of suitability values and given in table 28.
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TferepT 28. STeraTyg SUGThll o
Table 28. Climate suitability classes
SughHel SUGHAT q19 {7 fd@=ur Description
Suitability Class Suitability Value range

3R IRh 30-28 T T STefar] ATIGUS U @ dad & (Tl

Highly suitable ST 31afd & SR Ui HgH & 3rafdy)
All three climatic parameters may be suitable
( during fruit production period of five months
duration)

HEIH Iugh 27-24 I STefary JTGs! § 9 $hadt & SWh @l Aahd @

Moderately suitable Only two out of three climatic parameters may
be suitable

qeH D UG 23-21 <M STeraTg JTuSst § | U a7 & SWIH & Ao o

Moderately less suitable Either one or two out of three climatic
parameters may be suitable

9 IUYeh Less suitable 20-19 9 STeTaR] AUGs! H W U AT Dlg Tal SUGH @
Fh &
Either one or no climatic parameters out of three
parameters may be suitable

3ugh Not suitable 18-15 T T STefar] ATICUS UG el @l |ehd @ (e
IUTG afY & SR Ui Tge hl 3rafer)
All three climatic parameters may not be suitable
(during fruit production period of five months
duration).

3faRel Iee9ur & IuGThdl Jed! & JATER TR eT—
forq arafs aR Sterarg Sugehar (for 9) @t wfrfifdea faar
T 2| T8 Ugel & Sty Sugehdr (e 10) wfcriierca #
IR g1 30 BT IUGchall H1 YUf Sefary FHef &1 dahd o
%1 2 31R 15 T A el ScdTGH b FHI Uier HEH I afey
¥ aft fF ey wcst & Ay J Serary FHe[ @
e T8 ¢ ¥@T 1 T AE Y 31af & ARE el ST
37afer & foTg SRR 1 Tt & foTq SFdhe STeraTg, SuIhe]
& for O 7erel faepReT fopu |

LT T URYT &l d6% &b G faar-famef &
YR WR, SITETH AISIeTT BT TN HReh TN [T

The period wise climatic suitability (Fig.9) has
been represented to indicate the suitability differences
within individual suitability classes based on its
suitability values of overlay analysis. It is an
improvement in the earlier representation of climatic
suitability (Fig.10). A suitability value of 30 is
indicating full climatic support and a value of 15 is
indicating no climatic support with respect to all three
climatic parameters over a five months period of fruit
production. Such maps of period wise climatic
suitability for grape cultivation were developed for
twelve fruit production period of five months duration.

Based upon the deliberations during Institute
Research Council meeting, it was decided to include
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Fig. 9. Improved representation of climatic
suitability indicating relative suitability
differences within suitability classes

& oIy 3R &1 Wl & foTg 7aT 1 ISTIhdT & AT
faepRIT & & foly T S1fciReh 59 1 aMfivet e b
fFrofe foram | WTgparu-TeeITs s Torgd, AR &
<ATET JTETT o foTY 3TALTD TGT b JAThS| i IAeedT P
SO gV eI AR o Tl HET ST HIueus
STet TRt ShicRIad BT AT 3R ST & ugar o
T 37k TR WR 37K TR BT ol foram am 37k 7R
T F oIy FefRrd a1 ATueue #iehs wRal W ] fha
Tl YRS R 3R Sl B AR R F qIg e H
SUGHT & ITUTGH Dl ST T T 3R AR TAT FHR D
uRspa fhaT T 9IT I HERTE & foly SRR
fIerRyct Wt & foTq HQT &t STIThdT ST UgaT FRAIGT el
forst 11 5 fea mar g1
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suitability

an additional objective to develop soil suitability
maps for grape cultivation for selected states using
GIS modelling. Collaboration has been developed in
view of availability of soil data sets required for the
study with ICAR-NBSSLUP, Nagpur. Soil input
parameters viz., soil depth, soil texture, salinity, soil
pH, drainage, Calcium carbonate content and slope
were identified and preliminary weights and scores
decided and applied on respective soil parameter data
layers for Maharashtra state. The output of soil
suitability after applying the initial weights and
scores was examined and the weights and scores were
refined. The first draft map of soil suitability for grape
cultivation developed for the selected state of
Maharashtrais giveninfig.11.
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Fig. 11. First draft map of soil suitability for grape cultivation in Maharashtra

IV. 3R H UhIgd WREU Thidl ST f[ad 3R ees

IV. DEVELOPMENT AND REFINEMENT OF INTEGRATED PROTECTION

TECHNOLOGIES IN GRAPE

HIHATY - AT IU-TRIISHT "SRR I &
Stfae =T & forg gemotfas wijeter &
fara’

T Sg—TTET T TEeH Al A H FOeiim
TRRIY @1 M A, WPplid HI A 8F et s
=0T Toiel a1 SUANT 3T Tahel - f3haT dadsTfart
& RIATH IYANT &P MIR W, A T 0T atel
3R & Iced & fory fasfra fopam mam| A
o AR {3 TRIT| STShISHT TRIRaIged Fof 5 TR 3iR .
UG TIUTEURI -Tth-01938 @I 4 g
3@l 3 3R TR 3rawyT fhva dienfifesai &
SUINT R JIR ohaT 71 . TR T P 480

Development of microbial formulations for
biological control of grape diseases (ICAR-
AMAAYS)

A bio-intensive disease management module
based on induction of systemic resistance in vines,
use of naturally occurring biological control agents
and minimum use of single-site action fungicides,
was developed for production of residue compliant
quality grapes. The module was implemented at
ICAR-NRCG to cover all vineyards for the 2nd-
consecutive season. Trichoderma asperelloides strain
SR and T afroharzianum NAIMCC-F-01938 were
multiplied using the solid and liquid state
fermentation technologies optimized at this center. A
total of 480 L product of 7. asperelloides was
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ey IcUTG ATHIfR® SiaRTe TR ol SUIN & fory aiR
SMaLThdT TR gvf SR & foTq & wmlghorara
T 42 IR UG IR fham man| I+t 3FR & el o
SR 3IR PHac1eft T ST B BH &1 TIT| AR &
AR § 3T dTel i gig & R0 &b GRM, T off
Tt o S firesy 1 @1E T &l gar, STafh ursesd
fiyegy THIRAT SHer: 23 iR 2% HIEiens do Hifia off|
IS & TG BT Aol R & foft, ey T e
TR & 5 I Y TR Bl Ale o T, STEi hadt
3G . TRRGTISSd HaT SUANT 3R A1 Aeh SN
3T MY 2, STt fiegy 3iR USed! fiegyg UISians swe:
40 3R 19 | e & HRH P SR, FHT 3FR & ami J
T BT Ueh1Y 3R dHaer-1eft BT SURT BIhT & g T 2T

fSTT T ' 3Ty’ SRR IUTGH o forg JuFfT
R o FrSfera fora mam et 59 swfia & efifaa diees
ALY TR DT G- LN febart 17 2111 53 Well b
3R, TIU FE b THIARY TRl P 30U o 3R 36
WAl A SRR H Ui A BH AR T 3@l P o 1
didioe (' o 3faeiy’ TR ) | 4 o |

al TaAmessd ¥eH 5 AR, ol Uhlshigag
TURMEURRIRAT-Th-01938 3iR . ferdiHiwifeRy dvat
~171 BT JoHTcHS HY A IS fHeg & FrRIFm & forg
ATIRTT ¥fSetT el ATfOrh o8- WR 2018-19 & e
HIRFH & SR Ueb &5 1&g T 17| S & Sfiai &
7aT 3R uuf s¥aHTet IR fa¥el wadm-reft der dews &
A1 IGA—dqal I by 1Y iR = arferant 29 H afofq g1
aRUTE} $t TeT AFS AehR GIhe b A1 &l T8 off|
Tg I 29 3T¢aR 2018 BT o Y MY & 3R 31
fSIeR 2018 T 4 & & ieRTer R U U & | dferent 29
4 R IS fiegy HEtais Stieps! ¥ Ul wreidll ¢ fob
gTspisH! 3R IRy o TaT SR of (14) WR SIgFarm
&P AT TTAHTS Uf OR T & (I § A ST &b
RTeR UT| gIeifeh, T8I W I H ieHe b 19 DIg 3R
T8 &, AfpT a1 A, AqeT-171 &b AT TR e i
T H T A | 31ferep gt o)
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prepared for soil drench at weekly intervals and 42 L
of T. afroharzianum for need based foliar
applications. Disease incidences and fungicide use
were significantly reduced in all vineyards. During
vegetative growth phase falling in monsoon season,
there was no incidence of downy mildew in any of the
blocks, while powdery mildew severity was restricted
to 23 and 27 PDI respectively. To assess the impact of
the module, disease severities were noted in plant
pathology experimental blocks, where only eight 7.
asperelloides drench and seven sulphur applications
were given, the downy mildew and powdery mildew
PDIs were 40 and 19 respectively. During fruiting
season, disease incidences and fungicide use were
significantly reduced in all vineyards.

The farmers were also guided on strategies for
production of 'Zero Residue' grapes. Multi-residue
analysis of the terminal pesticide residue levels of 59
farms was done. Grapes from 53 farms complied to
the EU MRL levels, and grapes from 36 farms had
less than five detections and the cumulative residue
value was less than 1 ppm ('Zero Residue' levels).

The comparative efficacy of 7. asperelloides
strain SR, 7. afroharzianum NAIMCC-F-01938 and
B. licheniformis TL-171 for control of powdery
mildew was studied in a field trial during fruiting
season 2018-19 on Thompson Seedless clone Manik
Chaman. Soil and foliar applications of these
microbes were alternated with non-toxic fungicide,
sulphur and are described below in table 29. Results
were compared with standard sulphur treatment. The
applications were started on 29" October 2018 and
were made at4 day intervals till 31.12.2018. Powdery
mildew PDI data presented in table 29 shows that the
treatment with alternate applications of Trichoderma
and Bacillus to soil and foliage (T4) was on par to
sulphur treatment in control of disease on foliage.
However, on bunch there were no differences among
treatments initially but subsequently, treatments with
TL-171 was more effective in disease suppression
than sulphur.
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dfereT 29. SieHe T uresy fegy Ao ©) guE

Table 29. Effect of treatments on powdery mildew control

3. 9|
urSsdt fAesy fStams/Powdery mildew PDI
1. No drede &1 guisi/Treatment description _
o<l 9%/On foliage %8 93/On bunch
RseaTa e
sPTa/Spray sz{ Drench | 281719 | 04-02-19 | 28-01-19 | 04-02-19
T1 | wemvSulphur 435 470 a 14.50 15.00
(11.99)a | (1247) | (22.36)a | (22.76)b
T2 | &e-71/Fm ATATL-171 5.45 590b 17.00 18.00
TL - 71/sulphur (13.49)b | (14.05) | (24.34)a | (25.09)a
T3 | CTOSTRURIRA T %A Strain SR | 5.35 5.75b 16.50 17.25
01938/etHY NIMCC-F- (1337)b | (13.87) | (23.86)a | (24.48)ab
01938/sulphur
T4 | TIQeTETRARA-TH-
01938/3THR/ITeT—
/e NIMCC.F. |8 TL-171/ | 4.70 490 a 15.00 15.50
01938/sulphur/TL- R strain SR | (12.51)a | (12.78) | (2271)a | (23.16)ab
71/sulphur
€ CD (5%) 0.81 0.72 2.76 2.14

SFIeTT TafeforT S1TR -39 i e fae emar
DI 3T dg R herdt Hsed fd & 1 s sl )
AheldTgden UGfefd fham Tl &l @l 0.50 et /eflex
&P &7 THIT R Had-efl SEhAldHNe 25 $1 & A1
IR P TRIT, 19 IR 2018 W L IR AR AGH 4, 17,
24 3R 31 fSIsR 2018 BT U@ IR IUART fopam mm|
&1, wefeford leR-39 & Q1 fssdra fhy U1 8 3R 13
SHa @ fafter iRt W Q1L ofF &k IR erfaRes
fssmpra & 91g fifer @Ay fJeayur 3 Fod g f
STEhIpIANSTIe 25 $1 & 3ifcH TR & 1 &, Fefeforny
S13R-39 & PHaet q YN HAGIADG BT GRHTOS T
(dtoerary) = +ft 9 A & forg uafe 9

e & T 0, & gefefory S1TR-39 &, Q1 ThR
& fsgma yunferal & ST R FRIfid ®9 q Hle-rs
VAN o AT U aTfoTfoues 3R & il | Uep uRiamor

The pesticide degrading ability of Bacillus
subtilis DR-39 was successfully demonstrated on one
acre block of Fantasy Seedless at [CAR-NRCG. The
block was applied with the fungicide difenoconazole
25EC atfield dose of 0.50mL/L, five times starting on
19th November 2018 and subsequently on 4th, 17th,
24th and 31st December 2018. Two blanket sprays of
B. subtilis DR-39 were given on 8" and 13" January
followed by two, three and four additional sprays at
various intervals. Terminal residue analysis indicated
that only two applications of B. subtilis DR-39 seven
days after last application of difenoconazole 25EC
was sufficient to degrade the fungicide to below the
limit of quantification (BLQ).

In farmer's field, a trial on application of
B. subtilis DR-39, utilizing two types of spraying
systems, was conducted with routine pesticide
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fopam | &t FafefersT S1TR-39 T Hth SRR T 3R
ST fesgepTa UUMTel! & ATe™ | P9 0.11 efum/
fRUT o U S1@INT T 0.02 3R 0.01 TR HA fhaT,
S QT yonferat B A9 ywEdIRaT G g1 s
Pleerd AT o e 3@y dfiHi diede & <0.03
o | FUTHIST 3R AWM b JRIURT e THITRTA 1.0 3iR
7.0 foam /s € (anferest 30) 1

applications. B. subtilis DR-39 applied through caffain
blower spray and ESS spraying system minimized
residues of buprofezin from 0.11 mg/kg in untreated
control to 0.02 and 0.01 respectively, showing equal
efficacy of both systems. The other pesticide detected
was metrafenon whose residues were < 0.03 in all
three treatments. The EU MRLs of buprofezin and
metrafenon are 1.0 and 7.0 mg/kg (Table 30).

aIferaT 30. dvfierer wafeford SemR-39 gRT TSR] & TSI TR TWIR & YBR BT U9
Table 30. Effect of type of sprayer with Bacillus subtilis DR-39 on dissipation of pesticides

TR BT YBR ST it He IR R FHleerd a9y (A / fsam)
Type of sprayer No. of applications Pesticides detected Residue (mg/kg)
Hth sl T %R Buprofezin 0.02
Caffain blower spray 2 Yot Metrafenon 0.022
STATH TS YUlTeft U Buprofezin 0.01
ESS spraying system 2 Yt Metrafenon 0.03
JIHATRT Sl IR Buprofezin 0.11
Untreated control 0 A Metrafenon 0.03

dFdiRaer e wuie (fen SFurgrary
Hufeew didt faclalen) iR R # sHa@T
T TFE IR 3eTIT

SR ey didt facieler w1 fReuun amepf
fasme, St IR 3R enuifae AUGs & MUR W

fopaT T 8| TATRRRTS — ST I8Ion Y I3 & forT STt
3R SU=RIA Iue) & fJe3sur foparm ST =mfRu

AT SUAR

TRTAIT o CATRRTS ST A&IUT T J1eTT et b foru
TAIRTS SHAR fohT 171 TTfRTs 1 Hfa o SUReBRe!
P G, YD PRD P A N3N Figal P A1,
s smmss (75, 100 3R 125 =En/fiet), whifsd
3IRST (50, 75 3R 100 =gn/fet) ik |ifsaw Sifearga
b (8%, 10%, 12%) BT SYART IR a1 T
CATRHTS & i TSI siTes iR Ufhfe @iNeT dr |t
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Studies on bacterial leaf spot (Xanthomonas
campestris pv. viticola) and its integrated
management in grapes

Characterization of Xanthomonas campestris pv
viticola has been done on the basis of morphology,
biochemical and molecular parameters. To
understand the plasmid-borne traits analysis of wild
and cured strains needs to be done.

Plasmid curing

Plasmid curing was done to study plasmid borne
traits of Xcv. Plasmid curing was performed using
three curing agents, each with three different
concentrations, ethidium bromide (75 pg/ml, 100
pg/ml and 125ug/ml), acridine orange (50 pg/ml, 75
pg/ml, 100 pg/ml) and sodium dodecyl sulphate (8 %,
10 %, 12 %). Curing of plasmid was observed with all
the concentrations of ethidium bromide and acridine
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FiedT & T <@ 11| AT SIfTeeT Iothe 1% 3R
1.5% WR TS & Jfak et H FeM 9, afdhT 0.5% W
SUAR el g3 (o 12))1

Bl ATHIRGI, ITohaT ’R Earfes
IR & AR @R qA HR s qad
HIfAHIAT & o gerem

T BIRTBISAT BT BT TeATBR, ThS, TIPSR,
I g8, FrRIfd &R R G@rg <d € Siafh wifers
TR PIFABTY G, FUTE SR T R 3 arer gieft
g (fe 13)1 = TRe, wonfrs gad difdwrel o off
RITSIehe TTfAe g8, ST STfcridgelier ATa Hiserd H
HSHHUT PR UR DI A0 Il A1al et (R 14) 1 S
BIee § garT TaaATe Hehr R & 72 Tt o iR ferr
I B | |qem o (R 15) 1 qad I daciRar
niearIfer, affafer ok d9emsRm (R 16)1 &
forq gfeRrelt o eifdh wefeTs gaa sacifar o uierrg
forg arfergageefier 8w (for 17 T-<t) |

Lane 1: Hind IIT double digest marker; Lane 2: Native plasmid
Lane 3: 0.5% SDS; Lane 4: 1% SDS; Lane 5: 1.5% SDS

Lane 6: 75 pg/mL, EtBr; Lane 7: 100 pg/mL EtBr

Lane 8: 125 pg/mL EtBr; Lane 9: 50 pg/mL AO

Lane 10: 75 pg/mL AO; Lane 11: 100 pg/mL AO

= 12. Su=TRa A= Su=RIaTe! HIfdraTan

BT TS HUREl

Fig. 12. Plasmid profile of cells with
different treatments

orange. Sodium dodecyl sulphate at 1% and 1.5%
were able to cure the cells, but at 0.5% curing was not
observed (Fig. 12).

Comparison between wild and cured cells on the
basis of colony morphology, pathogenicity and
antibiotic resistance

The colonies of wild cells appear circular, white,
shiny, raised, regular and smooth while the cured
cells are dull, flat and with irregular margins (Fig.
13). Similarly, the pathogenicity was also affected in
cured cells which did not produce any symptoms
when inoculated in susceptible Thompson Seedless
(Fig. 14). The wild Xcv was capable of producing the
symptoms within 72h of inoculation in the same host
(Fig.15). The wild pathogenic bacteria was resistant
to oxacillin, penicillin and vancomycin (Fig 16) but
in cured bacteria the resistance was broken and it
became susceptible to all the aforementioned
antibiotics.(Fig 17a-c).

(&) (@

R 13. TS Il BT B BN TR TG

(31) 91 (q) wenfRs qad vavwidl

Fig. 13. Effect of curing on colony morphology of
(a) Wild (b) cured Xcv

o 14. 97 vl @ TRIFGT aht § aeror

Fig. 14. Leaf inoculated with wild Xcv showing typical symptoms
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R 15. wenfRs gaa dadiRar | W ot
H deror $i sufefa

Fig. 15. Leaf inoculated with cured Xcv with no symptoms

Penicillin Vancomycin

o 16. Wharaifed & forg afeRId vamitat

Fig. 16. Xcv resistant to antibiotics

(¥) (©

(@) (b)

o 17. (31) sRAfeaw gmss (3) whifsa oiRe (71) Wifsaw sifswrse wete A die
vvreldl TAaTaifed & forg waeeher
Fig. 17. Xcv cured with (a) Ethidium Bromide (b) Acridine orange (¢) Sodium dodecyl sulphate
is susceptible to antibiotics

3R &t SFIRAT & A0 H Y wawmedt

IS $I SHg-THTEBTIRAT
2018-19 & Hherd HRH P qRME, &7 DT Rerfer o

FHaep1el 3R Staf-RIv e o faftrer ART T Sta— &

T TRYeTuT fopa | fAfret 9 b foru ann Y Tl g
drfefet 31 9 eag &l

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

During the fruiting season of 2018-19, bio-
efficacy of different formulations of fungicides and
biocontrol agents were tested in field conditions.
Effective doses of the formulations for different
diseases are listed in table 31.

arferet 31. R &5 tidfora wawmTelt FAIBRUT TAT SIS HHDI DI ATICIDT

Table 31. List of different field evaluated fungicide formulations and biocontrol agents

PHapTef TG HT0T (U9 AT | T Disease
Fungicide foreft / +ftex)
Optimum dose

g or ml/L
THRIRT freepiford (5% TTH) 2.0 e fiegy
Ampelomyces quisqualis (5% S) Powdery mildew
SimaeerRT foa (sifessee) 40% Seaqdt 2.0, 2.5 T o] 3R sFeraHN
Iminoctadine Tris (albesilate) 40% WP Powdery mildew and

anthracnose
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Pap-Ieht uAH W07 (I AT | R0 Disease
Fungicide fArefi/efteR)
Optimum dose
g or ml/L

SIEFHRGIAT 25.0% + IDBITS 35.0% Secloit 0.4 EICENBERSO]
Azoxystrobin 25.0% + Boscalid 35.0% WG Powdery mildew
gime 25% <=t 3.0 EIESTRERSO)
Buprimate 25% EC Powdery mildew
TfleTHRIRT freepiford (2% T9F) 10.0 EIESNAERETN
Ampelomyces quisqualis (2% S) Powdery mildew
PRI 22.52% =t 0.4 EIESHRErORCINSICRINERSO]
Picoxystrobin 22.52% SC Powdery mildew and downy

mildew
TRDBTS 25.2% + URRIFANRGIT 12.8% Secfoll 0.6 EIEENBERO]
Boscalid 25.2% + Pyraclostrobin 12.8% WG Powdery mildew
& & da 10.0 EIESHRERED!
Tea Tree Oil Powdery mildew
CRIFAIRIRGITAT 100 AT/l + CgDIATSIet 0.45 araeN! fAesy
200 7T/l Tt Powdery mildew
Trifloxystrobin 100 gm/lit + Tebuconazole 200
gm/lit SC
EIRATDHNIC 4% + PDISUSSIT 16% TR 1.0 EIEENRERSD]
Hexaconazole 4% + Carbendazim 16% SC Powdery mildew
UeTelfadet 3.9% + Heabloid 64% Secsit 2.5 gl s 3R srTaI
Metalaxyl-M? 3.9% + Mancozeb 64% WG Downy mildew and

anthracnose
MRS 3% + WS 25% Seal/ <! 0.70 SISHIREESDY
(280 wAT) Downy mildew
Oxathiapiprolin 3% + Mandipropamid 25% w/v
(280 SC)
PIR TGS 61.41% St 1.50, 1.75 SISSIRETDY
Copper hydroxide 61.41% WG Downy mildew
P 50% Seaul 2.5 gl fiesL
Captan 50% WP Downy mildew
foPRygISIa™ 10% AT 0.75 EISSIRERSO]
Picarbutrazox10% SC Downy mildew
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Paa-eft 3EIH YEOT (I AT | T
Fungicide fAreti/efex) Disease

Optimum dose

g or ml/LL

TN 62.5% + FARIATANT 12.5% Secfoil 1.75 SISHIREESON
Mancozeb 62.5% + Chlorothalonil 12.5% WG Downy mildew
AR HS 34.5 T 2.0 SISRIREESOY
Cyazofamid 34.5 SC Downy mildew
fUPRICHIGT 15% + ATHETIIA 50% 0.5 gl e
Picarbutrazox15% + Cyamoxanil 50% Downy mildew
fUPRYESITT 12% + H-bIoid 5% 2.0, 2.25 SISSIRERSD]
Picarbutrazox12% +Mancozeb 5% Downy mildew
SRS 0.6% + HeepIoid 60% 2.50 gre fiegy,
Oxathiapiprolin 0.6% + Mancozeb 60% Downy mildew
TSI 18% Tt 1.25 SISRIRCESOY
Fluoxapiprolin 18% SC Downy mildew
ST 50% Seeldt 1.0 gl e
Dimethomorph 50% WP Downy mildew
SeffRRTUTIE 50% Seaqdl 1.25 Sre fiegy,
Oxathiopiprolin 50% WP Downy mildew
IRPBTS 25.2% + URRIFANGIT 12.8% Seesit 1.5 Sre fiegy,
Boscalid 25.2% + Pyraclostrobin 12.8% WG Downy mildew

3R H T OGS BT TET
3R H 7 T BGD BT UPIT AR TaeT

R 2018 & SRM T 3R & i H fdegpal 1Y
TRE & Dic & JHAM P v fo@ms Gl FRlewr & g
T Y AR TT 85 B @l 1T (R 18) 1 39
HSPHUT & ALV STell & SE-9% &b ©U 1§ fowrg iy (o
19) | SshfAd STett DY g & & I 3 $T R BeTg BT,
4 afa o § gt g
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Management of stem borer in grapes

Incidence of new stem borer in grapes and
management

During September 2018, a vineyard was found
with completely new insect damage symptoms from
those observed. After inspection, new cerambycid
stem borer was noticed (Figl8). Symptoms of
infestation appeared as die-back of shoots (Fig 19).
Pruning of infested shoot at two inches below necrotic
region when die back symptoms start appearing, was
found effective in controlling it.
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Fig. 18. New cerambycid stem borer

AT AfUSITeRA IFT BaP B IUS g BT 3fiherd
IR Sifee R

el BTTg & AT & R ANISIRT 1 BEH A
7RI ATE (ATRAD) & TR eRG HiSerd 3R & Sl o
a7 fomam T (R 20) 1 3TgRE & 39% SRR & ule 34
T 85D A TRIT UTY | $9 71 BGP B DR T AT
3FR & Teol it AT § iR SueT § Sgag ot il 18
(= 21)1

o 19. o # SEEE @sr
Fig. 19. Symptoms of infestation as die-back of shoots

Yield loss estimation and biological control of
new lepidopteran stem borer

Four Sharad Seedless vineyards at Thergaon
(Nasik) infested with lepidopteran stem borer were
surveyed (Fig 20) during the fruit pruning season.
The percent vines infested ranged from 18-39 per
cent vines. Significant reduction in number of
bunches and yield per vine was observed due to the
stem borer infestation (Fig. 21).

YL

40

a5 352 m Healthy vine m Stem borer infested vine

30
25
20
15

0.96 1077
10

5 2.64

Number of bunches per vine* Yield (kg per vine)*
Significant at 5% level of significance

o 20. AfEIR 71 BEF
Fig. 20. Lepidopteran stem borer

o 21. To81 it WET IR USER R G 8@ & IHE

Fig. 21. Effect of stem borer infestation on number
of bunches
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IR, RIS # MR BeTg A $ GRH
QSIS a1 B & fdvg Hic ITHRD Had,
HERIfSTIH I3/ &Y &3 THTEPIRAT &1 3Aicherd B
& for e & waw At @ @ ghem (1x10”
gy / fArett) 2 et ufer offex arit ud 2 ofte” urt uf
oI Y HEAT B 15 Al b 3R W GAR AR AR
fi5Sepra & d15 3FRI W T B&h TEIT Bl HH P D
forq et arar i (R 22) |
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A field experiment was also conducted to
evaluate field efficacy of entomopathogenic fungi,
Metarhizium brunneum against this lepidopteran
stem borer during foundation pruning season at
Thergaon, Nashik. M. brunneum (1x10" CFUs/ml)
@ 2 ml per litre water with water volume of 2 litres
per vine was found to significantly reduce stem borer
population on grapevines at 15 days after second and
third application (Fig. 22).

Mean number of larva per vine
-

5
4
3
2
0

Metarhizium Control Metarhizium

PRECOUNT 15 DAS

Control

*Significant at 1% and 5% level of significance

Metarhizium Control Metarhizium Control

15 DA2S* 15 DA3S*

R 22. A<ria, A1 & &= TN H ARSI I Bed & RAwg Aeniforgg giRsm &1 uva

Fig. 22. Effect of Metarhizium brunneum against lepidopteran stem borer in field
experiment at Thergaon, Nashik.

CHfrm gideq & weg-sna (RAs-wTe) @t
Svfpeeim fAedyor

U, §lecH & HEI-3ATd & JRUAY SFhH 3Tdhsl P
faesuor wEStistt A & @1ef fomar mam| o= ogRg =Tt o
Ul Il I7H VSIS HeDNY, RfFediciss aamdad,
TATSHITSRNT 3R IR, thet TRig T 3k
3T URTS TaTIe O | o Heggist UTe UoTeH e,
TSI- 1,4 -dCT-AAGAIISS, ST AR Pl Headd,
USTTSH SHCTERINT ST AeiTsa=Afe Bl AN 3iR Tel-

1,4-HCT-SI-h14 ST Heggiel Bl Aaeadiod iR
916 H AAGIIRT H AR S Rl &, T el <l
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Transcriptome analysis of Stromatium
barbatum mid-gut

The RNA sequence data of mid gut of S. barbatum
was subjected to KEGG pathway analysis. Major
pathways detected were antibiotic synthesis,
nucleotide metabolism, glycolysis and
gluconeogenesis, fatty acid metabolism and amino
acid metabolism. Three cellulose degrading enzyme
viz. 1,4-beta-cellobiosidase, which degrades cellulose
to cellobiose, enzyme Gentiobiase which degrades
cellodextrin to cellobioase and endo-1,4- beta-D-
glucanase which degrades cellolose to cellodextrin
and subsequently to cellobiose, were also detected.
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HA FigaaT meniRa ug+ I IuEHT
gRT 3R & Tl § Sifdd 3R oifde
TATal BT U1 SR 3R TG HRAT

IR AR R S 3iiR sifded o &1 uar wA
& forg Stu affr snfheaeri Hi gem

TR b IR DT AT A 2884 BAAT BT T 3fehel
U Uh fopat T | wfAfda forem o forq ane aea ATuget
& forg st ot wia, RN 3iR affard fosar ma (fo
22)1 TR 80% BRIl & IUAN g dRFdT Acad
Jrfheaer, 3rfd, AaTgaHe 3R g9 93 & ufdrerr
& forq fopam mam1 A9 20% Sfaat &1 Suan ufifég G
Tead aMfdheaR (disel) & [ & forg s |
gffera AeTgeric 3R gA9wH i3 disa & e
FleaT HHLT: 64 90 HfId @R 72.5 | 97.5 ufderd
& a1 %@ (aferent 32) 1

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

Comparison of deep learning architectures to
detect biotic and abiotic stresses on grape berries

A dataset of 2884 images were collected from
institute vineyards. The images were cropped,
adjusted and categorized for eight stress parameters
for supervised learning (Fig 22). About 80% of the
images were used for training two neural network
architectures, viz., MobileNet and Inception v3.
Remaining 20% of the images were used for the
validation of the trained neural network
architectures (models). The testing accuracy of
trained MobileNet and Inception v3 models ranged
between 64 to 90 per cent and 72.5 to 97.5 per cent,
respectively (Table 32).

qferet 32. SRR H AFRIT R I iR 3rsifaes amal o1 gar a-a & forg ufdiféa o affr snfbeaer

$ A tmar ureror

Table32. Testing accuracy of trained deep learning architectures to predict biotic and abiotic
stresses on grape berries

GEICR IS AIETSe I TS0 BT | T A1 TRHE0T HStpa
Stress parameters Mobile Net Testing Inception v3 Testing
Accuracy (%) Accuracy (%)

gte Honeydew 75.00 73.75
Preci™T Shriveling 64.00 72.50

= &fT Spray Injury 85.00 88.75

T & @A Thrips damage 77.50 88.75

fGep Hfr Pink Berry 90.00 86.25

Hicfle Mealy bug 88.71 92.50

ur3edt fiefeg Powdery Mildew 85.00 97.50

qftr yRae Berry Necrosis 86.25 92.50

3T Average 79.11 84.69
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Bio-intensive disease and pest management
module for production of residue compliant
quality grapes

A bio-intensive disease and pest management
module based on minimum use of pesticides,
induction of systemic resistance in vines, use of
naturally occurring biological control agents and
conservation of natural enemies was developed for
production of residue compliant quality grapes. The
module was implemented at three out-station
locations, viz., Mohadi, PImpalgaon Basvant and
Kothure in Nashik district during grape fruiting
season 2018-19. Bioagents, viz., Trichoderma,
Bacillus, Pseudomonas, Lecanicillium, Metarhizium,
Hirsutella and Beauveria were applied as preventive
soil and foliar applications. Pesticidal applications
were minimal and need based. This module was
compared with farmer practice. Grapes from all the
three plots were residue compliant at harvest. Downy
and powdery mildew incidences were not observed at
any location. The damages due to thrips, mealybug,
caterpillarin zero residue plot as compared to farmer
practice in different locations are given in fig. 23.

(37 A)
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0.0 0.0 0.0
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(3 B)
4.5 4.2
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0.0 0.0 0.0 0.0
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3.0
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1.0
0.1 0.1

0.0

(7 C)

11

2.

21

1

0.0 0.0

Mealybug Thrips*

Mite*

M Zero residue plot  m Farmer practice plot

Jassid Caterpillar*

R 23. (3r) Aigrd, (9) fRrFuerta gwdd 3R (W) PIGR & T AT Td FUE IR Telie 3§ ATfrohia T W

Fig.23.Incidence level of pests between treatments at (a) Mohadi (b) Pimpalgaon Baswant (c¢) Kothure
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At Mohadi, damages due to thrips, mealybug,
caterpillar were less in zero residue plot as compared
to farmer practice. At Pimpalgaon Baswant, thrips
and caterpillar damages were less in zero residue plot
as compared to farmer practice plot. At Kothure,
damage due to thrips, mite and caterpillar was less in
zero residue plot as compared to farmer practice.
Damage levels for other pests were statistically at par
with zero residue and farmer practice plots.

V. 3R TR AR oI Wadd & o wHa-qd SiR-91g dadiel &1

famr

V. DEVELOPMENT OF PRE-AND POST-HARVEST TECHNOLOGIES FOR
PROCESSING OF GRAPESAND VALUE ADDITION

QT IUGT § 94 ghg & forg arget Iu-
STIGT BT SYIRT

U A 3R HT MR BT IUERT AFD )
P

faftrer SNdl (S der argA foet) & e g g
HATTI U 1 QF A A A 3R 7 A Bert (>210
T JBR HAIC & HY H ) BT SGART Hxeb afiepel fham
T 7| Y I b U USSR GRT 15% HalA g b
3TTC T fTEATUT SRep Pebis IR febT T &1 QT bR
& Pt (A1 3R AE) # amefe SfeR &of fhy MU 9,
& QRI 371erep |RTET T T

AT g SIS IR BT

T eI H, HeT DI AR B g U UTSeY
61 g7 3R SfchT uRRfeRIT 1 AR fhar T qor
Torer 3R A A 3 fory Heariert fova T o)
oS § AT AT BT HTeh AT

qioRt AfShT & IH™T URSeR & S, 10, 15 iR 20 Hfderd
RTS8 39§ #er o1 ufaenfua fear mm 170 &

AfFTT R 30 e & forg sfh &t 751 TeRT kR arer
g § R0 Y G H Sea fheter, SR 3R e

Winery by-products utilization for value

addition in food products

Impact of pomace source and particle sizes on
quality parameters

The processed pomaces collected from different
sources (juice and wine varieties) were categorized in
two groups as coarse and fine using sieve (>210
micron size considered as coarse). Cookies were
prepared by replacing 15% fine wheat flour by
pomace powder of different sources. Non-significant
differences were recorded in both types (coarse and
fine), but cookies prepared by coarse pomace powder
were more appreciated during sensory evaluation.

Preparation of pomace enriched breads

In this study, the quantity of pomace powder to
replace maida and the baking conditions were
standardized and evaluated for quality and sensory
parameters.

Standardizing the pomace contentin bread

The breads were prepared by replacing 5, 10, 15 and
20 per cent maida with pomace powder of Manjari
Medika. The baking was done at 170°C for 30 min.
The breads having pomace powder had higher phenols,
tannins and anthocyanins as compared to control and
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these increased with increasing pomace powder
content (Table 33). Phenols, tannins and anthocyanins
were absent in control. The presence of anthocyanins
in pomace led to development of colour in the bread.
The colour of the bread was further enhanced (more
dark) with more addition of pomace powder (Fig.24).

" 5% ||

15% 20%

R 24. 93 & T W oW AfTHT TOF USSR B FigaT BT TG

Fig. 24. Pomace powder concentration of Manjari Medika affects colour of breads

T ik Prafergge $H T, gerfh Ag@yrt o9 |
fopslt oY fafdre ggfRy &1 urem =181 fobaml 10 arg wferfera
Il & e gRT UM USs gRT der & fafr
IRRTH | TR 3% @1 9 fig e M w o
e fopaT T | HTo BfShT A ITSex GRT 5% U1 &
RO BT a1 Gt el RTFapT SFTRUT 10 Hfrerd F
fpar (R 25)1 S8 & UM OISR Gl g™ & 31,
SECE @ EE N R RUNCACIE

Moisture and carbohydrate content, though
significant did not follow any specific trend.
Sensory evaluation of breads replacing various
percentage of maida by pomace powder was
conducted by a panel of 10 semi trained members
based of 9 point hedonic scale. Replacement of 5%
maida by pomace powder of Manjari Medika was
rated higher followed by 10 per cent (Fig.25). With
increasing pomace powder concentration in the
bread, the sensory evaluation ratings declined.

qTfereT 33. AISRY AfSHT UHW YIS & Hae | THIfAd 318 J[UIa A19Gs
Table 33. Bread quality parameters affected by added pomace powder of Manjari Medika

oeN | S yfd | g | WdN | wEEEge | e = [T OIRIIE S|
Higdr | Moisture | Ash  Fat (%) | Protein | Carbohydrate Phenol Tannin TgAdr | Anthocyanins
Pomace | (%) (%) (%) (%0) (mg/100g) | (mg/100¢) | Color mg/kg
conc. Intensity %
JRREL
Control | 36.45a | 1743 ¢ | 3.8le | 444¢ 38.05b 0.10d 0.10 a 0.0 0.0e
5% 30.22¢ 18.47d | 3.81d | 5.60d 41.97a 0.7 0c 0.85d 0.25d 0.05d
10% 35.94b 18.54c [ 4.65¢c | 827¢ 33.11c¢ 1.25b 1.65¢ 0.52¢ 0.13 ¢
15% 3598b | 19.70b | 5.07b | 9.35b 33.035d 1.45b 235D 1.03 b 0.399b
20% 36.30a | 19.73a| 5.21a | 13.1la 2597e 2.62a 3.15a 1.97 a 0.62 a
SEl
C.D. (5% 0.226 0.018 | 0.131 0.089 0.021 0.208 0.174 0.014 1.485
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Fig. 25. Pomace conc of Manjari Medika affects sensory properties of breads
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UIgy RATIAT BURIWA dYT AYX A
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IR diSiiT de (Sieatt) fafire ware o arel 5=
e & RIfCaHd ddt gl Ao dfsdr I | da @
fosepeior 3 3T fafer A ergepfera aom™ 40 3 31R 500
forT g/ & @ o foma T ol i & At i Suw

9.5+2% ft 3 o1 ¥ A T+ed (0.9+ 0.05), TRNEA
T (145 + 0.8) 3fR FWFfABeE 7o (200.5 + 7 .

Standardizing the baking conditions

The efforts were then made to standardize the
baking conditions at different temperatures and
baking durations and the results on sensory properties
of bread were noted. The 9 point hedonic scale (9:
Like extremely 8: Like very much, 7: Like
moderately, 6: Like slightly, 5: Neither like nor
dislike, 4: Dislike slightly, 3: Dislike moderately, 2:
Dislike very much and 1: Dislike extremely) was
adopted and a panel of 10 semi trained persons was
involved in sensory evaluation of breads. The bread
produced from baking conditions of 170 °C for 30
minutes scored highest in studied parameters (Fig.26).

Phytochemical profiling and development of

nutraceuticals and value added products
from grapes

Grape seed oil (GSO) is a high value nutraceutical
oil having various health benefits. Manjari Medika
seed was utilized for the extraction of oil following
cold pressed method at optimized temperature and
pressure of 40°C and 500 kgf/cm’. The oil yield from
the seed was 9.5+2%. The relative density (0.9 £0.05),
iodine value (145 £+ 0.8) and saponification value
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Fig. 26. Sensory qualities of breads (5% Manjari Medika pomace powder) prepared under different baking conditions
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(200.5 £ 7 mg KOH/g oil) oil were within the range of
the Codex defined limits. Further, it was characterized
for its fatty acid (FA)profile, triacylglycerols (TAG)
profile, and Vitamin-E content.

The fatty acid (FA) profile of GSO was carried out
through GC-FID and GC-MS analysis. The FA profile
comprised a total of 22 fatty acids with highest content
of Linoleic acid (63.5%). This was followed by oleic
acid (~14%), palmitic acid (~12%) and stearic acid
(~7%). The proportion of polyunsaturated fatty acid
PUFA, monounsaturated fatty acid (MUFA) and
saturated fatty acid (SFA) were 64%, 15% and 21%
respectively.

TAG profiling was carried out through HR-LC-MS
analysis. A total of ten principal TAGs were identified
with most abundant being trilinolein (LLL) (43%),
followed by dilinoleoyl-stearylglycerol (LSL, 19%)
and dilinoleoyl-palmitoylglycerol (LLP, 11%). This FA
composition was similar to the profile of free FAs
detected by GC-MS.
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Vitamin-E profiling was carried out thorugh
UPLC-FLD analysis. Out of the eight isomers of
tocols, seven were present, which included three Ts
(a-,v-,0) and four T3s (a-, B-,y-, 6-). The peaks were
chromatographically resolved in the following order
of their elution: 6-, B-, v-, a- (T3s followed by Ts) and
their Rts were confirmed by comparison with the
authentic standards which were injected both
individually and as a mixture. Among all, quantity of
v-T3, a-T3 and a-T isomers were relatively higher
(>300 mg/kg) whereas others were only in smaller
quantity (<30 mg/kg).

Phenol profile of grape seed cake (GSC) and
GSO

Phenol profile of GSO and seed cake was done by
methanol extraction followed by HR-LC-MS
analysis. A total of 26 polyphenols comprising
anthocyanins (47.5%), flavan-3-ols (40.5%),
phenolic acids (3.2%), flavonols (2.1%), lignans
(1.8%), terpenes (1.7%) and flavones (0.2%) was
putatively identified in GSC. On analysis of GSO,
only seven phenolic compounds were identified,
namely carnosol, betulinic acid, anemosapogenin, 5-
3-Methoxy-4-hydroxyphenyl-gamma-
valerolactone, p-coumaric acid ethyl ester, 3-
hydroxyphenylvaleric acid and dihydrocoumarin
compared to GSC.

Completed Project

Studies on pre-harvest and drying
conditions to improve quality of raisins

The project was initiated in 2015-16 with the aim
to develop improved technologies for the production
of quality raisins under adverse drying conditions
(particularly under high humidity due to untimely
rains) and their evaluation for nutraceutical/
functional food properties. Different doses of GA,
were applied on Thompson Seedless and Manik
Chaman grapes. Grape were dried under different
temperature and RH conditions and compared with
ambient conditions at [CAR-NRCG. Following were
the objectives of this project:
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. To study the effect of GA,application at different

stages on yield, berry and raisin attributes.

To study the effect of different drying conditions
on quality ofraisins.

Quality evaluation of raisins produced from
grapes obtained from different GA, treatments
and dried under different drying conditions.

On the basis of data collected from the project
following conclusions were made:

1.

Yield per vine increased from 7 to 21% in
Thompson Seedless and 13 to 38% in Manik
Chaman and raisin recovery increased from 18 to
30% in Thompson Seedless and 14 to 23% in
Manik Chaman in GAtreated grapes.

Overall acceptability of raisins was best in
Thompson Seedless raisins produced without
any GA, treatment (control) whereas, it was
raisins produced from GA, treated grapes in
Manik Chaman. However, application of GA,
resulted in browning and delayed drying of
grapes by 1-2 days.

Studies on drying kinetics of grapes in different
chambers for two consecutive years showed that
chamber 2 maintained at 40° C with >25% RH
was best in terms of faster drying as compared to
other chambers. Time taken to dry grapes in
chamber 2 was reduced to half as compared to
drying grapes under ambient drying conditions in
both the years.

.o I o,
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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

Dissipation studies of agrochemicals in grape

Afield dissipation study was conducted to evaluate
dissipation kinetics and pre-harvest interval for
pydiflumetofen, difenoconazole, oxathiapiprolin,
mandipropamid, cyazofamid, cyflufenamid,
amisulbroum and tolfenpyrad in grapes at
recommended dose (RD) and double of the
recommended dose (DRD). The observed dissipation
pattern of these chemicals are given in Fig. 27. All the
chemicals followed a bi-phasic dissipation pattern
following 1°+1" order dissipation kinetics model. The
half-life was calculated to be 12-13.5,9-9.5,13,17-18,
11, 7-8, 10-11 and 8-9 days for pydiflumetofen,
difenoconazole, oxathiapiprolin, mandipropamid,
cyazofamid, cyflufenamid, amisulbroum and
tolfenpyrad, respectively. Pre-harvest intervals (PHI)
of Oxathiapiprolin + Mandipropamid, cyazofamid,
cyflufenamid and amisulbroum were 30, 50, 60 and 30
days, respectively.

The residues of Pydiflumetofen + Difenoconazole
and Tolfenpyrad were detected above EU-MRL at the
time of harvest (60 days after last application), hence,
its PHI was not established. Further prolonged field
trails need to be done to establish the PHI of these
formulations in grape.

Validation of high throughput residue analytical
method for paraquat and diquat in fruits

Paraquat and diquat, bipyridinium group
herbicides are frequently used for weed control in the
commercial cultivation of fruit crops, including
grape, apple and pomegranate. But, they are often
excluded from the regular residue monitoring
programmes due to their non-amenability to the
routine QUEChERS based multi-residue extractions
and limited availability of robust and validated
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Fig. 27. Dissipation of selected agrochemicals in grape
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analytical methods for their precise and accurate
determinations. Their highly polar and ionic nature
and poor retention in the reverse phase (C18) LC
columns, limits their inclusion in multi-residue
method. Hence, a simple improved analytical method
using LC-MS/MS was optimized for the
determination of paraquat and diquat in various fruit
matrices. The extraction with acidified water (0.1M
HCI) at 80°C (15 minutes) offered better recoveries
of’both analytes in various fruit matrices compared to
acidified methanol. In normal HILIC column, both
compounds eluted at same Rtand cannot be separated
into two peaks. Therefore, to avoid such type of
problems, CORTECS HILIC column was used for
chromatographic separation of paraquat and diquat.
This CORTECS HILIC column provided better
separation (0.7 minutes) and significantly lowered
matrix effect (Table 34). Finally, method was
validated in grape, pomegranate and apple matrices
as per SANTE guideline.

dferat 34. fafre Fadiarur TR W) 3R 3R 377 well § URTehe 3R STgehe i gH:11fH

Table 34. Recovery of diquat and paraquat in grape and other fruits at different fortification

|rEht TTfA (%3TRTwST)/Recovery (% RSD)
eyl
Commodity
Rmehe/Paraquat s138he/Diquat
0.01 0.02 0.05 0.01 0.02 0.05
(fepm/feam) | (fen/femn) | (fan/femn) | (fRen/fesam) | (Femm/foma) EoED)

(mg/kg) (mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg)
@R/Grape 94.0% 90.1% 86.6% 110.7% 105.4% 101.9

(7.2%) (10.2%) (5.5%) (7.4%) (7.4%) (6.4%)
J&/Apple 106.1% 85.9% 89.7% 105.2% 106.3% 108.1

(10.6%) (8.1%) (9.3%) (10.6%) (6.9%) (7.1%)
3[R /Pomegranate 102.9% 109.2% 96.2% 101.3% 84.3% 105.2

(10.1%) (5.3%) (8.3%) (9.3%) (9.4%) (8.3%)
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3TegT-Tge TR ST -FgaRw fSeaer
gRT YUl SR Hithell U6¥pd IcUIel H
TATCIfa &1 fagayor

FACI AT ¥ hell, JThell TR IUTG1 3R
SFIIST T Ul Ueb f3qech ETer JRaf il &1 fawar g1 31
T, AT TR fAL3H0T & foly TGt rferepias
NI T TG Bl &, STET SR Dietd b HIegH 3
3fch 2P AT fohar ST 2 iR aifesd T bl AHhrg 3R
AN UTH ax & foly URe-dlem gl & g
TUeTft —Utherel GRT feehoT fomam T 81 27, foedt ot
URC Pl P Godd P o1 T Haamelier 3R g R
et fafer ot Jufivereit—uehueTst g Himthedt SR Fthetl &
NI STl B STereifaad &1, &2, Sit1 aiR Sfh2 @
faecwur e & fory argfera &Ik 7= R | wer:
el § T IR v Y e bt argafora fomam T,
3iR 91 H JTthell IR ScdT1G1 H A= fohalT 17| iTehet!
& A1 (12.5 T JTThell + 12.5 et o) @1 e
aiY (8: 2, 100 THTET) & SATeF FPRRARUT ot 1T |

fieeTa: ot PR @1 T SRS Hiem &
HeTH | A1 B T iR SHe d1g e guigerdt-
THTRS! GRT 5 fie & e & fiax Aram | iy
e ¥ U 91 TS b VATE SopTS T SUANT het I fopedt
oft ORI gl hl ST Bl A I T 31k 379
T i Fe¥ & a1 IR Sft1 & f1g 0.025 ek @2 @ik
Sth2 & T8 0.01 =V/FBIT BT AT DT =FH AT DI
I < (CATfdT 35) 1 U Tehed TATTAT e = <+t
e Ao § Reaaa aRawm & fog wfierf
FYATHD, G, I: UM 3R IRYET UG Bl 3R
TTeT gl H STFATCI A o [AeuuIeHes Jurerd Rz
& forw S 401/2006 e & srguTer @1 #f ueeH
fepa |

3R FI gl #fgaw H e s@dwi iR grgy
gfg Framel & aféa s & fog ag-smy
fafer

SRR T U, St 319 Uiftes aiiR sftwefi qoif & forg
STHT ST 8, |ioF 3R SuaRcHs 3§ IHd
STV 95 |1 B 3R & carasriies Wt # Hieerds
3R urey g Frament (AsitarR) @ Suan g &, SR
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Analysis of aflatoxins in peanuts and peanut
processed products by ultra-performance liquid
chromatography with fluorescence detection

Contamination of peanut, peanut processed
products (PPPs), and cereals with aflatoxins is a
global food safety concern. Till date, most
laboratories employ the AOAC official methods for
analysis where the extracts are cleaned through
immunoaffinity column and analyzed by HPLC-FLD
after post-column derivatisation to achieve the
desired sample clean-up and sensitivity. Here, a
sensitive and high throughput method without any
post column derivatization was optimized and
validated to analyse aflatoxins B1, B2, G1 and G2 in
peanuts and peanut processed products by UHPLC-
FLD. Primarily the sample preparation method was
optimised in peanuts, and later on validated in
peanut-processed products. Peanut slurry [12.5 g
peanut + 12.5 mL water] was extracted with
methanol: water (8:2, 100 mL).

The methanol:water extract was cleaned through
an immunoaffinity column and thereafter measured
directly by UPLC-FLD, within a runtime of 5
minutes. Use of a large volume flow cell in the FLD
nullified the requirement of any post-column
derivatisation and provided the lowest ever reported
limits of quantification of 0.025 for B1 and G1 and
0.01 pg/kg for B2 and G2 (Table 35). A single
laboratory validation provided acceptable selectivity,
linearity, recovery and precision for reliable
quantifications in all the test matrices and also
demonstrated compliance with the EC 401/2006
guidelines for analytical quality control of aflatoxins
in foodstuffs.

Multi-residue method for targeted analysis of
pesticide residues and plant growth regulators
in grape leaf matrix

Grape leaf, which is known for its nutritional and
medicinal properties, is finding increasing
applications for cuisine and remedial purposes. The
commercial cultivation of grapes receives frequent
applications of a variety of pesticide and plant growth
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arfereT 35. Fed Hhelt § AFATCIaT Bl G U1 3R Feaadn

Table 35. Recovery and precision of the aflatoxins in raw peanut.

g % (STRuwSt)”, uReggan
Recovery % (RSD)’, Precision
Iiffie ASHBRUT HT TR (Rn/fm) aRegar
Compound Level of fortification (ng/kg) Precision”
0.025 0.125 2.00 BRe HorRat
FATCI AT &1 65 71 91 0.70
Aflatoxin Bl
JFATC e St 83 79 87 0.63
Aflatoxin G1
gediaxu &1 wR (vgun/fdur) aRegar
Level of fortification (pg/kg) Precision’
0.01 0.05 2.00 8Re HorRat
FATCI AT &2 77 83 89 0.54
Aflatoxin B2
JTFATCI RS2 54 64 79 0.77
Aflatoxin G2

URUMRERY 3R & Ul Pl Fag W I7D 3Gl P
SR STHTE 1 HehalT & 3R fORga SUHIhian & Treeg
T SATEH g1 FendT 2| JIUTT N 7 +ff FR ht afcrt o
DD AN b foIT e J ARIpaT @Ay T
(THITRYST ) T RIcmTReT Pt g fR ITehT IR Agcaquf &
TS 21 g, R uvf dfgas o dieneral ik diey
fars Frame! (FsfiemR) &Y v favga 2gen &t ugam
IR qET b o e e favdwuncas faftr eesd
(FIGTISITRYH ) — 3R FShyvr 3R erdt—THed
/T 3R St - oo/ vme faeawur ffd fGamRia i 78
2 T AR A B fafy arggferd shad-anenRa
frsameor metedra 9 onfiet 8, awa (25 T figdw + 5
oo SR + 150 R R Aethe) & fAsor @
SYINT ISP 915 &b BT TR0T ey (o) gRT Amh
fopar mar 21 fafer & g 6 S &t 7 3R TaTedis/
11813/2017 feanféen & fasawomcaes o o

regulators (PGRs) formulations, which might result
in the persistent deposition of their residues on the
surface of the grapevine leaves, posing health risks to
the consumers. European Commission has also
recommended separate maximum residue limits
(MRLs) for pesticide residues in grapevine leaves
and their monitoring became imporatant. Hence, a
comprehensive analytical method for the
identification and quantification of a broad range of
pesticides and plant growth regulators (PGRs) in the
grape leaf matrix is developed following
QuEChERS-based extraction and LC-MS/MS and
GC-MS/MS analysis. Sample preparation method
involved in optimised QuUEChERS-based extraction
protocol, with subsequent clean-up by the dispersive
solid phase extraction (dSPE) using a mixture of
sorbents (25 mg PSA +5 mg GCB + 150 mg MgSO,).
Performance of the method was investigated and
validated for a mixture of 363 pesticides (148 in GC-
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HFGS! b U H 363 hicaemi (Sit—Taed/ e
H 148 3fR ToRil-TqU/THesT H 203) 3R 12 ol &
fisror & forg wr=a foham | et weror faeawon & forg
3IRIT G 80-120% o S ¢

Hfea uwTE SRR AR & Jehrael oD o A
a1feres &1 A e 10 AFRITH/AM W HASHS I
T AP qdl & 3R 20% ¥ PH ACID IRYAS! & AT I
R 21 39 TS 1 arforfSae Sraeisi o uRIeror JArTenerat
o AT SR B 3TR ZRITT e~ TH3TRUS &l germ 5
6 fEe TR & fou fafame sgue s
RIS o forq ot 2|
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MS/MS and 203 in LC-MS/MS) and 12 PGRs in
compliance with the analytical quality control criteria
of the SANTE/11813/2017 guidelines. The average
recovery varied between 80-120% for all the test
analytes.

The matrix effects were comparatively higher
against grape berries. These findings indicate
satisfactory recoveries at 10 ng/g and higher levels
with precision RSDs less than 20%. This method
has potential applications in commercial residue
testing laboratories and also for the regulatory
compliance check purposes for its lower LOQs
than the corresponding EU-MRLs.

)
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Jgaetl, sTar faa gifva, argaer srgAen=T ik

WA gfRns=a

COLLABORTIVE, EXTERNALLY FUNDED,
CONTRACT RESEARCH AND CONSULTANCY

PROJECTS

R ¥ RO 9 ol At g arel oFR o
$lemare afie AARFT & for
[T SRSt (ThtsT grRT fAfdeg)

IR ¥ et & forg sraey ARt wrishv

I8 R 9 SR 3T @i 1 Fafd & folg @F &
IR H HRRATT @St o FRIfFT o= & fofy @y
fPRRI SRIghH T 16 a7 Y o7 | I FY P Q@i Bl @M
& 3R & Fafd & forg sraery AR HRisH, 2018-19
& foro fReenfden o1 sreras foram Tl 39 di H, 51
il (3w 5) o T T, o Hiemgat iR
AT &b WY cigel g1 DI RAwERer 6 T8 ot 3R 207
Hleaedl (+ SId TUeRl iR et Hecd &
ST, 3w 9) P R &t Fafa arg T
R &1 TS| DicTepi 3R 3 HHD! b Tg-3Fa2AT
Td Udhel @Y faeawur & folg ofR R wt T1fid
TRARTENET3T & foTq Gaidt &1 Ao foham Tl Joeie
R 3NfieRg & SR R | 3! Fafd & fofg 7eRTE,
e AR Y U H PeT 43831 HIH Usiipd by Y
| THIARTS I 3Aferepal R RUIE & 3MER R Pl 1035
SRS 3FeTc SIRY g TV 1| fathiet T T TR 3 ST
T SR IFh THIRUSA SUled & SMER W, 213
3TN 3ferc e @R feu MU 4fery, 7 2018-19 H
AT MRS 3TeTc dpaet 822 o, SHifh ey fhy MU
P TN DT ST 5.42% g HIH 2018-19 & folg R
§ SIRUAdt F AR I U MU T BT RIS
arfetept 36 # &1 T § qAT W DICAND T DI
AR ATfeept 37 H &z T 2|

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

Residue Monitoring Program -EU countries

This was the 16" 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,
2018-19 for export of table grapes to the EU countries
were updated. In this season, a list of 51 pesticides
(Annexure 5), with label claim with CIB&RC was
recommended and 207 pesticides (+ their metabolites
and isomers of toxicological significance i. e.
Annexure 9) were monitored in all exportable
samples of grapes. SOPs were harmonized for all the
nominated laboratories on grapes for multiresidue
and single residue analysis of pesticides and other
contaminants. A total of 43831 farms were registered
in Maharashtra, Karnataka and Andhra Pradesh for
export to EU as per record on GrapeNet. A total of
1035 Internal Alerts were released on the basis of the
reports on the MRL exceedances. The failed samples
were reanalysed and based upon their MRL
compliance, 213 internal alerts were revoked. Hence,
the effective internal alerts for the season 2018-19
were only 822 which accounts for around 5.42% of
the total samples analyzed. The summary of sample
analyzed as per RMP in grape for the season 2018-
19 is given in table 36 and summary of major
pesticide detection is given in table 37.
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qTfereT 36. 2018-19 R HINH H AT fALeIw0T BT AIRIT
Table 36. Summary of sample analysed 2018-19 grape season

fRreadwur fabu v | SRS e IRY | 3R 3rerd i wear TYT 3rerc % T 3T

T Y & TS g & T2 & G (frepetan)

No. of sample | No. of internal No. of internal No. of effective % of effective
analyed alert issued alerts revoked internal alerts alert (Failure)
15168 1035 213 822 5.42

et 37. 201819 3R Wi § el U@ HleATerdl HT ARIT

Table 37. Summary of major pesticide detection in 2018-19 grape season

PHID T HIAINE BT 9 RAwerar &Y e 3A9® Annexure 5 /
S. No. Name of major pesticide Number of failure qcTid Annexure 9
1. 4=§HT -2 -FARIAAIA 136
(AR T HeEIse)
4-bromo-2-chlorophenol 3fgefiicd 9 Annexure 9
(metabolite of Profenophos)
2. hIFARGIRA (i) 113 3feT 5 Annexure 5
Forchlorfenuron (CPPU)
3. 3feMfdeT Abamectin 61 3P 9 Annexure 9
4. Githe Acephate 32 3fJctdh 9 Annexure 9
S. 4-FART 3-TorTSafthe 29 3fgetdh 9 Annexure 9
4-chloro-3-methylphenol
6. AT TenTgs (i) 28 3T 5 Annexue 5
Chlormequat Chloride (CCC)
1. IeTuERA Nitenpyram 28 e 9 Annexure 9

R QR W & et & forg sraeiy ARt srfeq

2018-19 & 3FR P ARM ¥, IR R FE-390 P
oY fafd & g Jumie telehid BT ST axAT S1fvarf o)
& mar o) 39 Hia |, et ok o & oee g
atel 51 DI DT Gt (D 5) & dad RABINET
&1 72 off qerr A & forg 71 Hreadt (+ % gy
IR et #gca & ogAmN); SEMfRRT & forw 83
Head  (+370 g R foyrs fAuRhar &

66

Residue Monitoring Program for Non EU
countries

From the grape season of 2018-19 onwards, it was
made mandatory to use the grape net platform for the
export to non EU-Countries also. In this season, a list of
51 pesticides (Annexure 5), with label claim with CIB
& RC was recommended and 71 pesticides (+ their
metabolites and isomers of toxicological significance)
for China; 83 pesticides (+ their metabolites and
isomers of toxicological significance) for Indonesia; 89
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argarR); SRt & fow 89 dleTaw (+ S
TR 3R Ik faurhaT & g ; v & fafd
& T 115 HleAmeml (+ 395 g iR fovel mgea
¥ IS ) TR 98 PHleAdl (+ Idh TN 3R
fael Heca & amgAs ) Y R &t 7 ofY|
AT TRATSTATSA T STicherT

ST AR & SR AR TIRTTRAT3T T fFRteror 3Rk
3fiche fhar T FeAfafEa vamee sreifa Argeias
Riferer wrgde forfice, g8, fSrew  fofics, g8,
TIIRRIBGIR  GREINGT, Hog,; ReTdel THATegCha
RTINS HTgae forfiics, 3t ; Skeht Sfsan wrgace fafics,
gﬁ; a@aﬁasvﬂﬁwqgm?ﬁw, TR ; fawer
ofedt foIfiics, quT; ATeh oied TTsde fefics, qo; e A,
TRETg; farer oe fafics, dREIg; TRITOHGRIS,
TR ; It TRy, goT; Schles elaNeRl, BIfH ;
TUaAREIh, IR, Sdl waggl sfear o fefics;
Rt TIferfeaat afdst e wmgde fofics, e ;
ISl TR (Chel RCINGT/TDHH ofed g3 mgde
fIfiice, BRIY; <=ls Head o Higae foafics, 9=, &0
1 ferfiics, 1T ; Tsiies sfean o forfics w18 ; Savea
sfear o1 fofics, eaReTg; SmEcRT farfice ot e
TR Jex fAfies, Piethrdr Pl 3fidhar 2018-19 &
STRY AT & QR fohaT TIT 2T iR THRIRYA H qercd
faecswor & forq vt TRITIeTTeTTat 3 PrSe” T epd fohy 1Y
o | TI3TRUS UR SPISCR T ob [AeH0T H TA3TRYS GROTHT
1 AR FARTRITGTS 5 ATeT e+ T 7T |

CERICEESIE

TR H gRewu wiawr & oy de-grew, ol
3iR AR TR & T § el FEAT B U
UfIT (SRR 400 eR) BT BT Jo=e & ATeqq A
TR T AT THIRYS UR ST AT Tt b aRo Feiferd
TINTEITEAT & GROTHT & FHT |

Pesticides (+ their metabolites and isomers of
toxicological significance) for GCC; 115 pesticides (+
their metabolites and isomers of toxicological
significance) and 98 pesticides (+ their metabolites and
isomers of toxicological significance) for Russia were
monitored for export purpose.

Assessment of nominated laboratories

Inspection and assessment of the nominated
laboratories was carried out during the season. The
following labs namely Microchem Silikar Pvt Ltd,
Mumbai; Geochem Pvt. Ltd, Mumbai; Envirocare
laboratories, Mumbai; Reliable Analytical
Laboratories Pvt Ltd, Thane; TUV India Pvt Ltd, Pune;
Ashwamedh Engineers & Consultants CSL, Nashik ;
Vimta Labs Ltd, Pune; Maarc Labs Pvt. Ltd, Pune;
First Source, Hyderabad; Vimta Labs Ltd, Hyderabad;
NCMSL, Hyderabad; CFT BVDU, Pune; Interfield
laboratory, Chochin; NHRDF, Nashik; TUV SUD
India Pvt. Ltd, Eurofins Analytical Services India Pvt
Ltd, Bengaluru; Nawal Analytical Laboratories/
Ecogreen Labs India Pvt Ltd, Hosur; Chennai Mettex
Lab Private Limited,. Chennai; Bureau Veritas,
Chennai; NCML, Nerul, Navi Mumbai; Nutralytica
Research Pvt. Ltd., Nashik; SGS India Pvt. Ltd.,
Chennai; Intertek India Pvt. Ltd., Hyderabad; ITC
Limited Agri Business Division, Laboratory Services,
Guntur and Edward food Research & Analysis Centre
Limited, Kolkata were assessed during the ongoing
season of 2018-19 and counter samples were collected
from all the labs for comparative analysis at NRL. On
analysis of the counter samples at NRL, the NRL
results were found to be comparable with those of
nominated laboratories.

Compliance check

Five per cent of the total number of anaslysed
samples (approx. 400 No.) were analysed through
GrapeNet, consisting of samples from pack-houses,
farms and nominated laboratories were analyzed for
confirmatory testing at NRL. The results of all the
samples tasted at NRL were similar to corresponding
laboratory results.
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yatorar gteror (fidt) sriwy

AP III-3Ih, 0 H YT I 9
TRINTRITEAT, ST, 2018 & 3MSTHA3N 17043: 2010 (WAorm
TRIEOT TETTT) < foTe Aa e 81 it o1 8593 el 31k
STl o i el 3R Jthel! 3R Hthel! Scurql
Y ereeifad & o Qo o aftrfSue @ ot
TRIMISTEATaH & ORI&TT UM} <l TorerdT, Feipan 3R
el & AR H BRI HTH BRAT ATl HE o drelt
TRINTETTAT3N T ST fIIBTUITCHep &7l T 3ficher= fHerar
g S 9 3o faeduunens ueef @t wefdfa e & forw
SUINT R & 3R 3T 9T o+ dTelt TRl & Sarer
g &1 oM PR 21 2018 F SR, THIRTS 7 ATSTHM
17043: 2010 7 o AR 1 ISt BrishA Y| g
BRISHH BT ARIY A T T ;!

IR WP (TARYA /diEr-uwdt /2018 /
3R) H HleTeTD AL BT T TRI&T0T

31 ISt IS BT TS 29 RideR, 2018 &l R &
gIIoe § dhleHed @St & o1y fpam o) usteror
Jft @1 FafRa oy ® 34 <aaRe o’
TRINTAITETT3AT T 3TgR Siet Uep H o/ gu Reyfcy 7 faaRa
foar e ydS i TR @ ued 210
SHICATD! DT A& I (TP 9) b AR DICTIAD
3TN o foT SRR T Uep THRAY URTETOT ATHT 3T feaswom
FAT AT ISt aridhsl o fIeduur 4 gema A 6 34
Tfrl TITeTTetTa § A, 23 TAFEren -2 | +2 &6
dar & offaR Ift dewr faeersy ugref & forw daeEe
Js-TPR BRIl fpam 3R A vawTememat & 2-3
TS & foTu Jfere Se—¥epRR & | ofiF TaTemetian &
1-2 &g TS & foru ordiarf Sie-FhRR o 3iR
RE TN 7 1-2 TAASe WX JMTSCHIES N
(3iRAd + 3SD) o 39T g IRega fobarm | it aRomm
T ARTET ATferapt 38 B feam T 31

St wriiepa (TeRTa/dié-uwmdt/2018//7Eh)
o HieAT9IP 2NN} HY T uraT uRIaT

Ig It IS8 10 73, 2018 Bl S FHRfigpa H
Plearers @At & fou mfd far mm om 27
ARG RIS YIRTLera & s fidh wtemr qmft

68

o0
Se
0‘.

wdagh
NRCG

Proficiency Test (PT) programs

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

Proficiency testing of pesticide residues in grape
homogenate (NRL/PT-FV/2018/grape)

This PT round was organized on 29" September,
2018 for pesticide residues in grape homogenate. The
test material was distributed under frozen condition
in ice gel pack to the 34 commercial testing
laboratories on the scheduled date. Each participant
laboratory had to analyse a homogenized test
material of grape for pesticide residues as per the
provided target list of 210 pesticides (Annexure 9).
Analysis of PT data suggested that out of 34
participant laboratories, 23 laboratories achieved
satisfactory z-score for all the target analytes, within
the range of -2 to +2 and seven laboratories have
questionable z-score for 2-3 analytes. Three
laboratories have unacceptable z-score for 1-2 target
analytes and eleven laboratories have submitted
theirs result in outlier range (Mean + 3SD) on 1-2
analytes. The summary of the PT result is given in
table 38.

Proficiency testing of pesticide residues in okra
homogenate (NRL/PT-FV/2018/okra)

This PT round was organized on 10" May, 2018
for pesticide residues in okra homogenate. The PT
test material was distributed amongst 27 commercial
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Table 38. Summary of proficiency testing result for pesticide residue in grape homogenate

faeersy uaref TRARTeTTET Tferat S ¥R Z-score
Analyte & wE <o
(Rre3wor =18 fsam) Zﬂ— : 2<lzl <3 lzI>3 aEd
No. of laboratory e srefteprd Outlier*
participants Acceptable | Questionable| Unacceptable
(not analysed)
WIS/ Ametoctradin ( ) 28 2 - 2
gItsi/Buprofezin 4 (1) 30 1 2 _
1methomo
SISt /Dimethomorph 4 (1) 28 2 1 1
TeT$¥™/Flupyram 34 (3) 25 2 - 4
HEmgfie/Mandipropamid 34 (1) 29 4 - -
TerhiFM/Metrafenone 34 (2) 29 - 2 1
ebuconazole =
CgdHSIel/ Teb 1 4 (=) 30 1 3

% gTgsl AT (Aded SD + 3SD) Outlier Range (Mean + 3SD)

faaRa &t 7 off | uR® ufrarht TR Bl Suctey ded
T (210 DI ) & AR PAARA Faei & fory
S H v Treu e ARl @ IS HRAT e
afvorm |t 27 gferrft srvreneren & fufRa T -
(aferent 39) o iR umw fapw g o1 i ariael & faeesyoT
- ga far 6 27 yAmTenETe H A, 18 WANEETSA 7
Toft T Hieredt & forg -2 F +2 Fi A1 & fieR
AP TS—hR UTH fhaT, 3R g TARTeeTen & o=
HleA19rd! & v Afey Je—FdpR | Bg TN &
o e g9ty ugref & forw sRdiarf Sis -k |

qamelt wHifed  (gFaRya/At-Jawmel/
2018/FATCIaRAT) | AFATCHaAT JGAT i
ToraT gYeTor

Ig It IS Y TISHT 24 3FRA, 2018 P FHFGA
HiTthet! § JTFATCIaRT /et & forq 99118 T8 off | wmft
26 ARSI qRIE0T TARTENETsi & dtg faaRd &f 78 oft
3R FHI-THT R HAT P FTAR RO o6 garm| ot
3fiehel & TN 1 gorra &1 3 26 TRAmTeneal + 4,

testing laboratories. Each participant laboratory had
to analyse a homogenized test material of okra for
agrochemical residues as per the provided target list
(210 pesticides). The results were received from all
the 27 participating laboratories within prescribed
time-scale (Table 39). Analysis of PT data suggested
that out of 27 laboratories, 18 laboratories achieved
satisfactory z-score for all the target pesticides,
within the range of -2 to +2 and two laboratories have
questionable z-score for three pesticides. Six
laboratories have unacceptable z-score for three
target analytes.

Proficiency testing of aflatoxin residues in
peanut homogenate (NRL/PT-PEANUT/
2018/aflatoxin)

This proficiency test (PT) round was planned on 24
August, 2018 for aflatoxin residues in peanut
homogenate. The material was distributed amongst
26 commercial testing laboratories and received
result within the time-scale demanded. Analysis of
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Table 39. Summary of proficiency testing result for pesticide residue in okra homogenate
faearsa yaref SRINTSTTET SRy Sis WR Z-score
Analyte &1 w= - <3 e
(Rredwor 78 fsam) - <lzl = z TR
LCicau] Hfdy St
No. of laboratory Outlier*
participants  [Acceptable| Questionable |Unacceptable
(not analysed)
UeTioT/Atrazine 27 (1) 22 2 1 1
gUIthi=/Buprofezin 27 (1) 26 - - -
FHARATRIBRT/Chlorpyrifos 27 (-) 22 1 3 1
HATSH/Fenamidone 27 (1) 25 1 - -
sUIaeitare/Iprovalicarb 27 (2) 22 1 2 -
HHIhIeIBI/Monocrotophos 27 (2) 23 1 - 1
TIORSTSe/Propargite 27 (2) 21 1 - 3

% g1 HMT (Adetd SD + 3SD) Outlier Range (Mean = 3SD)

23 TN W Wl ey srvAeifddd & forg
HASHD 2 | +2 Hi HH7 F SIe- wpR U b, 3R
g TawTeTeren & Q- faeersy ugref (arferar 40) & forg
AT TS —TDR g | AT FANTATATIN B oI 18T et
& foTq sRefoRf SI-¥PR Bl $ot e, Udd Ag &
foTq STe-FpR & Faer # aRTT 95 318 |

Tl &b ARG § SFATCI e & forg Jfax-
TRIRTITEAT T (STETeredt)

THRIRUA = Wy GREM 3R AR A HIferepvom
(THIIRUA) & Tgam I IRy 3iiR Aaar e o
farfer o1 ST &R, TPThel! H STl iaa o fA2eN0T &R T
SR —TRANTETTET et RIS (SETeTT) T ST fohaT |
T URTART TR = THARUS 3Fferd T IRt
MehleT 3R IF IR IUcTed SUIRUI P SYIRT Fh
el (a1, sz, it eiR Sir2) &t it & fagekor
FRA o oTq et & et Dl Teh FHMIC TRIeToT Al T
BN THARTA Wfed Pol A YN = ST
BIISHH T A fofdT| STTSTeRT aTidhel o fALesyur | UalT Talr

2 T Toft sRImeTTetTat = srrettelfaa i1 3iR s
70

PT data suggested that out of 26 laboratories, 23
laboratories achieved satisfactory z-score for all the
target aflatoxins, with in the range of -2 to +2 and two
laboratories have questionable z-score for two
analytes (Table 40). Seven laboratories have
unacceptable z-score for three target analytes.
Overall, the results were very good with regard to the
z-scores for each analyte.

Inter laboratory comparison (ILC) for
aflatoxins in peanut homogenate

NRL organized an inter-laboratory comparison
programme in collaboration with Food Safety and
Standard Authority of India (FSSAI) on the analysis
of aflatoxins in peanut using extraction method
developed and validated by NRL, ICAR-NRCG,
Pune. Each participant laboratory received a
homogenized test material of peanut slurry to be
analyzed for the list of aflatoxins (B1, B2, G1 and G2)
using NRL optimized sample preparation protocol
and the instruments available with them. Total eight
laboratories including NRL participated in the ILC
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2 & forw -2 | +2 B et 1 & fiaR dAdvoHS
SIS-FPR U fHar (arferr 41)1 59 YeR Ig ey
Tt T 5 TR gRT faRia fafr Sgeg & forw
UG’ Bl 59 SSTIT o MR W, [AeST0uTeHas icipial
P el H IATFAICHITT P @S P W& F forg
THTAGRITSTTS H37el H SMfiieT a &l RIhIReT 61 18 31

program. Analysis of ILC data showed that all
laboratories achieved satisfactory z-score for
aflatoxin B1 and aflatoxin B2, within the acceptable
range of -2 to +2 (Table 41). It is thus concluded that
the method developed by NRL is “fit for the purpose”.
Based upon this ILC, the analytical protocol is
recommended to include in the FSSAI manual for
testing of aflatoxins residues in peanut.

TforeT 40. el FHTHGT | STFATCIadT & folg G&TT URIervr & IR $T WRTeT
Table 40. Summary of proficiency testing result for aflatoxin in peanut homogenate
ST SR o8 ¥R Z-score
fagersa gt 6w
Analyte (freovwor =8 ) Izl <2 2<izI<3 |zI> 3 argd
No. of laboratory Wit dfdy B | Outlier™
participants  |Acceptable| Questionable| Unacceptable
(not analysed)
JFereifad d11 Alfatoxin B1 26 (=) 24 2 - -
el &2 Alfatoxin B2 26 (1) 25 - - -
ol Jrerciied Total Alfatoxin | 26 (-) 23 3 - -
% 9T&8t AT (At SD + 3SD) Outlier Range (Mean + 3SD)

‘T AT’ BRIHA P TE TR IR &
forg SRR & Al 1 fAewor

i1 AN H b TN 3R &b UG o forg
HAIPHITI-I3MID DI U8 &b &b ®Y H, TXIH 7 L
37T IR (T HI-THIARTS P A1 I FeIHaH S
leepl B e, o @Ay <1 /e, gie
3T THIIRTS Pl <1/3) P IeUTGH &b oI U Sta—Tg+
RUAT faenRia &1 Tich THATRSIEITH, ol o SeaNT &
% fohaT 71 2018-19 H, HERTY, & fAf¥eT 3R ST arel
&1 3 fhIFT & Pt 53 T T faeeswur o mr aiik
aRor drfefet 42 # )RT T &l

Analysis of grape samples for domestic
market under ‘Zero Residue’ program

As part of ICAR-NRCG's initiative for
production of pesticide residue free domestic grapes,
the institute has developed a bio-intensive strategy
for production of “Zero Residue” grapes (maximum
5 detections of pesticides below EU-MRL, total
residue <1 mg/kg, each residue <1/3 of MRL). The
program was started in collaboration with MRDBS,
Pune. In 2018-19, a total of 53 samples of farmers
were analysed from different grape growing areas of
Maharashtra and the results are as given in table 42.
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aferet 41. faeersy ggref fafre ffde ar, AomgE w9a famer, Ruie fag g sikra vanrar 3ik 9 - R &1

faecsyor
Table 41. Analyte specific assigned values, robust standard deviation, reported mean concentration
and z- score
SFeATST R &1 STFATCIfRT §12
Aflatoxin B1 Aflatoxin B2
TARTSTTETT B e foan Robust e fean Robust
Laboratory code Assigned value | StdDev | Agsigned value StdDev
15.93 2.10 2.38 0.45
gl AS-FPIR [igar AS-FPR
(vm/fasa) z-Score (wpn/fasa) z-Score
Conc. (ng/kg) Conc. (ng/kg)
TINTEMeT @18 01/Lab Code 01 17.73 0.86 2.94 1.24
IR Bis 02 /Lab Code 02 17.40 0.70 1.99 -0.87
TRIRIAMET e 03/Lab Code 03 13.53 -1.14 2.37 -0.02
TN s 04/Lab Code 04 15.57 -0.17 2.33 -0.11
TINTETeT 18 05/Lab Code 05 16.99 0.50 2.84 1.02
TN BIs 06/ Lab Code 06 13.86 -0.99 2.03 -0.78
TRIRIMET e 07/Lab Code 07 17.43 0.71 2.99 1.36
AWM s 08 /Lab Code 08 13.61 -1.10 2.42 0.09

TforepT 42. ST 37a9Y HRIHH & T fAeBuur fbg 7T Tt o1 faawor

Table 42. Details of the samples analysed under ‘Zero Residue’ programme

P fIeSwor oy Tt bl e 53
Total number of samples analysed

[ 3FALY Tl DT HEAT 17
Number of zero residue samples

$J-THIIRYA & HTa Tl 1 Fe 26
Number of samples below EU-MRL

PRI e THIIRUS IR U T 10
EU MRL non complied samples
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R SRR (fadkya.) & forg Srygar erarmil

BT JEARYT (it -gorerRY fawt gifva)
3R & ATT-ATSE SIYTH TRI&or

¥ % NF el drd IHIaR TRl 1 sTfa-dmEe
e wlen < foTe STeher foham T | 39 O =R SRfe
(S 31 heHR) T o SGfeh THA, SOH, T SR A,
Sfeife Ueh ITHICaR foRe (= HIFTehT) AT, HERTS & off|
S el SFHR, T ST Hfor o7l <A1 S
o | SR & R SEiea SRt < et e
g 31 578 wifers B fop S aret fergeswor 3ewe, SRpum
Scfeh U shelfird fopam T 8 (R 28) 1

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

On-site DUS testing of grapes

Five candidate varieties were evaluated for on-
site DUS testing during the year. Among these four
were from Kargil (Jammu & Kashmir) viz. Margun,
Bargun, Rukuchan and Churgun, whereas one
candidate variety (New Sonaka) was from Solapur
Maharashtra. Observations were recorded for bunch
and berry characters as per DUS guidelines. Cuttings
of four candidate varieties from Kargil are collected
and grafted in DUS plot for further analysis (Fig. 28).

o 28. FRMAA # SR $ Sefiqar fbwil &1 o7 A1se SYTw T

Figure 28. On-site DUS testing of grape candidate varieties from Kargil region

o R YR eATP (THTHCATATE
R fag NfSe)
fperfRrer Fi divor Heeh worar

TRYeh, AT, AR, goT iR fsrmgR el & e
b TD Tel § 10-12 5 & g 56 fhafier &
T Ul fBU Mgl U fby Mg A o Sriwer
UIthTge, TC[ehie, Hacis iR @i & forg fopam

afierel & TIFT A Y T & (IS0 F gaT Fefm
fafire Tuml | R T Pelggge P FE 70.07-

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

Nutritional profiling of raisins

A total of 56 raisin samples were collected by
survey from Nashik, Sangli, Solapur, Pune and
Vijayapura districts from 10-12 farmers in each
district. The collected samples were evaluated for total
carbohydrate, total Protein, total starch, total phenol,
amino acid profile, glucose, fructose and minerals.

The analysis of samples from various locations
revealed that arbohydrate content varied between
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79.90 T1/100 U7 AT aoi¥ iR WS AT 3.38-4.22
71/100 IT AT aoid & e off | 3 Th § werE |igd
1.05-1.37 /100 IT AT G919 3R et Al 0.15-
0.27 A/100 T AT oM & &9 off| It &l ARA
ATl 16.00-21.07 I1/100 IT AT IO 3iR HarersT Y
AT 15.97-22.51 I1/100 T AT a9 & i of |

SueTey T WS diefRM (550.78-1281.19
fA1/100 T AT a9 T, 39 91§ BRBRA (75.78-
119.53 fiI/100 I1 AT o) 3R BT (33.81-
79.53 fiRI1/100 1 AT a9t ) O | Tep, et 3R e Y
HigaT $HM: 0.10-0.47, 1.39-7.00 3R 0.13-0.63
fA91/100 37 ATSTT G & i oft|

Il Tuml @ forg U fparfier & vgE orfHl ove
fetarth, Mfer 3iR eRRIRF &1 9 Aigar ¥ 91T ST arel
37T oMl ol H fiffedlM, onfife, wemmEA,
fohTSat aretf, RIS 3Tk amseRd= &

ferfirer =T # GadiuerRil-Thyast gIRT Fadha -
IERECEHLICAREUNEI

R G 7 A a1 & forg 2 =gn/famm, gt
rreeifead (1, 2, Sft1, Sfh2) & forg 4 =g/ &iR
MpIeaRT T & forv 10 =gn/fem &l wHeiRea i
frerifia &1 21 ffr e < Uedt fobg TQ il 3 pachrafay
3 A BT JTAU T - ThUeTS! GRT Jererrelfere a1, &t
2, ST, 2 3R SpRIfRTT T @l SRIT-ThAS Pl
Tl 37T B ITAN b fALdwur fobar aml FRET &
3fihel A T T fob 77.19% TT H SFAICIH R SiT2 T
0.10-2.56 =I/fPIT B Aigdl, 68.24% T H
JFAI R ST @1 0.10-2.56 R/ P s,
54.39% T H SRR S @1 0.10-29.55 R/
fomm &1 AGaT, 43.857 T H AN P 0.20-2.39
/R T AIGAT TAT 24.567 T H AT A2
T 0.10-3.39 TJY1/bHT BT ATl 2T Tell ZHeT|

o0
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70.07-79.90g/100g fresh weight and the protein content
3.38- 4.22g/100g fresh weight. The concentration of
starch ranged from 1.05-1.37g/100g fresh weight and
total phenol 0.15-0.27 g/100g fresh wt. Average
concentration of glucose varied between 16.00-21.07
gm/100g fresh wt and concentration of fructose varied
between 15.97-22.51 gm/100g fresh wt .

The major minerals present were potassium
(550.78 - 1281.19 mg/100g fresh weight) followed by
phosphorous (75.78- 119.53 mg/100g fresh weight)
and calcium (33.81- 79.53 mg/100g fresh weight).
The concentration of zinc, iron and manganese varied
between 0.10-0.47,1.39-7.00 and 0.13-0.63 mg/100g
fresh weight, respectively at various locations.

The major amino acid found in raisin from various
locations were tryptophan, proline and tyrosine. The
other amino acid detected at lower concentration
were histidine, arginine, glutamine, aspartic acid,
glycine, threonine, alanine, valine, phenyl alanine,
cysteine and isoleucine.

Monitoring of mycotoxins residues in raisin
samples by HPLC-FLD

European Union has set MRL limit of 2 pg/kg
for aflatoxin B1, 4 ng/kg for total aflatoxins (B1, B2,
G1,G2) and 10 pg/kg for ochratoxin A. The samples
collected from different locations were analyzed for
the residue of mycotoxins; aflatoxin B1, B2, G1, G2
and ochratoxin A by UHPLC-FLD using immune-
affinity column clean up. The monitoring data
revealed that 77.19 % of the samples had aflatoxin
G2 ataconcentration of 0.10-2.56 pg/kg, 68.24 % of
the samples had aflatoxin B1 at a concentration of
0.10-2.56 pg/kg, 54.39 % of the samples had
aflatoxin G1 at a concentration of 0.10-29.55 pg/kg,
43.85 % of the samples had OTA at a concentration
01 0.20-2.39 pg/kg and 24.56 % of the samples were
detected with aflatoxin B2 ata concentration of 0.10-
3.39 ng/kg.
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IR & St BF H 3R &Y arftifoas dorfad
el Y el (ufdas Tt o0 WRPR g
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3FR 9T P THdh T SR gl 39 GRISHT
FIIfEIT P U AT T, STRIM A KA F a7 Y
T Sfer o W (o 29) | eues Riang ugfer Y e
quf & gt & e s eues e gy & 511 < 81 effere
Hieer, therdt e, AioRt Afa@r, ARt 70 derr v-
18/3 W Yeatal bl ST Jerdd IR et fha (i 30)
TG A% Pl @ oferm W UfIRia R (R 31)1
FAMT diel Bl SR A drer T (ford 32) qor IR |
artt gfg @1 <t (7= 33) 1

T -

o 29. ar$ 2ferr w ufdrfera

L)

SR &<t

Fig. 29. Grapevine trained on Y trellis

Fig. 31. Vines were trained on the trellis

Cultivation of commercial seedless varieties
of grapes at Taldangra Horticulture R & D
farms of Bankura district, West Bengal
(funded by State govt. of West Bengal)

The framework of the vineyard is being
established. For effective implementation of this
project installation of Y trellis in the grape vineyard
has been done (Fig. 29). The installation of drip
irrigation system is completed and nutrients are being
applied through drip system. Scion materials of
varieties Thompson Seedless, Fantasy Seedless,
Medika, Manjri Naveen and A 18/3 were
successfully grafted on Dogridge rootstocks (Fig.30)
and successful grafts were trained in the trellis (Fig.
31). Recut of grafted plants were taken (Fig. 32)and
fresh growth was observed in vineyard (Fig. 33).

R 30. PRI Jerga WR dAAT geed
Fig. 30. Scion grafted on Dogridge rootstock

W | e

| iR W
R 32. waffa dei & gAFeE
Fig. 32. Recut of grafted plants
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| for 33. 3FR a1 H <t S Al afg

Fig. 33. Fresh growth observed in vineyard

YT $T ST FRP ARG qRIET
T SR 99 (TH--fgeiig axon)

T~ TRUT S AHET B AR TR, ¥ Ud fhepfar
7 2018-19 3R 2019-20 &I 3@ & foIq THF GRAISHT
& fodia =ROT 1 HoR <11 a1 TROT 1 I Ieed T
o 3R STy SR e W etegaH, fady v 4
HAel SUST HIS(RT| I8 IRAHT Hele e ST Had
At g, (TTTieseT)gRT for aift 71 Aererifed
/T HRe QTN s, P U@ Bl 3R Tiparga-
RIERI SRR SIHEM g, goI b g AgaNT I faepf &g,
SFERT, 2019 A g0 DT TS R Il Bl A w9 T
7| S5 I QU MU E:
1. I3 [Gue aficpel & ATY 3R hallgiadh! LT Dl
SINESCEI
2. A 3R AlSd Pl IYINT FReh HERTE, B WIF
Tt & foTg SR <l IUST T SFAT
3. 3R A faR o foTq Feret SugThT 3MTehat

IRASHT & AR, U8l a8 H, G2 H el faawur |
weT Hisel Pl Aleed FA& AR I gafga & forg
STIEPRUT LT TUT 3T dTet T H AT NG P
foTq TN BT Hever fohaT eI IR fohalT T1T| 9
3FeTTT, HERTE, o fafega RTall S gul, A1fFes, ArTett 3iR
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Coordinated Horticulture Assessment &
Management using Geoinformatics
(CHAMAN-Phase-II)

Based on the success of the CHAMAN-Phase-I,
DAC&FW approved Phase-II of CHAMAN project
for the period 2018-19 & 2019-2020. 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 (MNCFC). The work
plan for the collaboration between MNCFC,
DAC&FW and ICAR-NRCG, Pune has been
developed, initiated from Jan., 2019 and objectives
finalised. The objectives are stated below:

1. Grape phenology study to be continued with high
resolution data

2. Crop yield estimation of grape for the major
districts in Maharashtra using crop simulation
model

3. Site suitability assessment for expansion of grape
As per the project, in the first year, background

information pertaining to crop distributing in the

country, it's cultural practices, botany, literature survey

of the crop models and simulation studies for yield

forecasting and the timeline for recording observations

in the coming season was compiled and submitted.

Further, yield estimates were to be provided from
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AR b IUST SFIAM IR fohaT| R HI H Hid
STIPRYT e & foTq UaH i Uga™ &l T3 TAT 37hs
R foTdt fop Q| SRIh STETTAT, UINATSTT i JATaeTehclal &
AR, ARG, AlTet!, AR AR goT & SR qWT sHHe:
70, 70, 18 3R 38 & IUS 3fidhs U fhd | fafed
veEl A fham, vas Fcene, Too e Ut od1, T°6
ao, IUST U T 3R IuST UfT gaceR Bl T fohan
T SRR SF & 3Tl & YR W ATRID, e,
AR 31k gur & fory oiiad Sust vl 11.66, 12.56,
12.24 3R 11.12 T/vds eft| FQd REFT, T8RS &
SRT 1R¥, o1 3R AAGR rell § AT 56265, 2450
3R 16020 gFCTR R TN BT JFATFT & UM b
| ATt F forg, el Aot & & i 21695 gaCIR
I O & forq foram 71 21 A1fFep, ot AfTet! 31k AeTgR
& foTq shver: STTHTMT JUST 1620.4, 76, 655.9 3R 440
goR A T

difgd duer ueem iR FY Henfidht &1
FYTAT ARV /ITATANH IO (TATATS YT,

HTHITY)

g & SN SF TRET0T 3R TaRIRiTenRur Tffafer o
T g R T FEfafad R W@ arern e uce
TG SR foaT T o

identified districts of Maharashtra namely Pune,
Nasik, Sangli and Solapur. Plot were identified for
crop simulation studies at our institute and data
collection initiated. Further, yield data was collected
from 70, 70, 18 and 38 vineyards from Nasik, Sangli,
Solapur and Pune respectively. The details of the
farmer, plot coordinates, bunch number per vine,
bunch weight, yield per vine and yield per hectare
were collected. The average yield based upon the
collected vineyard data are 11.66, 12.56, 12.24 and
11.12 t/acre for Nasik, Sangli, Solapur and Pune
respectively. According to the estimated area provided
by Director of Horticulture, Maharashtra, 56265, 2450
and 16020 hectare of vineyards are there in Nasik,
Pune and Solapur districts. For Sangli, last year's area
1.e. 21695 hectare has been taken for computation. The
estimated yield are 1620.4, 76, 655.9 and 440
thousand tonnes for Nasik, Pune, Sangli and Solapur
respectively.

Intellectual property management and
transfer / commercialization of agricultural
technology (funded under NAIP,ICAR)

IP protection and commercialization activities
were facilitated during the year. One patent
application having following details was filed:

P - g M aG® / AfdseRE
fi® Rt Pt F1 ofivs BT M
Application Date of Status of Title of Work Author/
number Filling Application Inventors name
T e & for a9 1. 3 el
TR, 3Mhye RN Pl 3TerTa, 2. S DifD
ol H g UEI dUT b T bl aRiepr | 3. SMADR GIRY
20181103339 05-09-18 Filed, In process| Isolation and identification 1.U,Amala
of novel attractant pheromone 2.Banerjee, Kaushik
for pink mealybug and its 3.Oulkar, Dashrath
method of synthesis
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Technology License Agreements have been signed
with the following two firms for Decision Support

System API:
Name of the Name of Licensee/ (TR T AT/ Date of Transfer
Technology Contracting Party AT
Mode of Tech. Transfer
(MoU/MoA/License/
MTA etc.)
SR g frofar Xferr 3 forfics T AR
e ToTTeft dur sEfiiae $fean fafics | |t
(SrvaTs) Rallis India Limited and Technology Licensing 02-11-18
Decision Support Agrinnovate India Ltd. Agreement
System for Grapes
(DSS)
3R 2g fFofa JIfyepsd I Sb e ThIhl ATga=~T
FHe YoTTeft 3rfiae fear forfies BEEINI
(Svaws) Amicus Agro Tech and Technology Licensing DU
Decision Support Agrinnovate India Ltd. Agreement
System for Grapes Technology Licensing
(DSS) Agreement

o IF3T STISM ¥ UTH et JRarm faawur aiik ufowan &t

Irera= fopar T e

» PR Database was updated with details of IP
protections acquired and in process.

20 TR, 2019 DI T QT g ATSUISTRIBR FRaT
1 RaemTRer Sl ST Fdb F g FawsT Sl o gerrs
IR & T | Trpifeied iR Bled | R 3R
SISt et U6 AT gt i R, fafmior ufsean
TAT SYINT WR 7| b fo1q Uce bl @it Rure o
QRTTRI SAfRAST, ot 4 1T i 77 off|

ITMC meeting was organized on 20 November
2018 with agenda to provide recommendations
related to IP right protection of the proposed
invention “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”. Patentability search report for it was obtained
on it from M/s Legasis Services, Pune.
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3R 9 ST 3R UISs) fiegy ufcRiadar &
forg snfoas ys== $it vhiga ught (St
or1 fag MifSd, 21.5.2015-31.5.2018)

g uRAer, Sl fiegy ok uksd fiegy
UfRIgeSdT el d1 fRIfAfET eg W-oo= aref
faepRid & 3R §7 IfRigedT dAled @ Jg AR P
UG & 34T W I DY TS| IR setdh 5T x AT
et (139) 31k A9 fIeTs x T Higett (141) &
HHRUT A PeT 280 TH1 dei fIBRId B TSI 37 Il D
fqmifer ST ugfoal & oFER, a1 Sfor woelt w®
e fopar T 21

3R SATAIeh 3FIshd T faedwur fohar @ik
T ITRUTEN3, SR &R aIRUTE1/3TRITA1

SiHIfes &l H ATghIRICATse 1 Ugd &l TS| Hdd
FICIT &1 P foly 10 ATGHRICHATSE WIS D1 ST
7| ARUTE3 & fe1g 2, RdTet2 & ferg 8 3R a7Ruiet1/
3TRYTA1 o fo1q 3 ¢ iferifthen HTehx ggam Y|

PRI selep AW x AT s (109) R A
fJetrs x arRI isett (133) Iy qF srefeat o
RT3 & foru urer uiefmifthes (e Rare fag g 3fik Q1
U fIpRae) Tl & A1 SiiHersy fham | siRud3 &
HIERI H A Th Bl Aheldgdd A IS x T Hse

Ao 3 Fearfud fhar T

Se (BTRUTE, STRUTE2 3iR SIRITA1 &1 &) x
AT JHeetsT A faImfRid 77 ol @1 3R & 10 (2
fRare fomu g a7 8 7Y R ofR emRdieft1/3mRaeT &
s qiferfthe a1t (2 R fpy v @ik 3 v fwfid)
qrehRi o SATer fIeehyoT fama |

241 U1 TR D JUATET 1-9 ST I R St
fiegy oD ‘TRANRT fafeder foog vad 3iik 1
dfiet aRfeerfcral = wiferfpan STl 1 HesRi =1 T wfifshar
& foly GempR @ # fadarom qerfar 3R 9 aemn 4
T IST=ep ST SIS T Heha] foT

Tl 3T 7 3T P 101 Th1 Sl H S sy
gfcrfopaT & ATer A1 AT B A HEaYo! A&l b

Completed Project

An integrated approach of molecular
breeding for downy and powdery mildew
resistance in grape (Funded by DBT,
21.5.2015-31.5.2018)

The project was initiated with the objectives viz.
developing of pre-breeding material for pyramiding
of downy mildew and for powdery mildew resistance
loci and identification of closely linked markers for
these loci. Total 280 F1 vines were developed
through crossing of Carolina Blackrose x Thompson
Seedless (139) and Seyve Villard - 12375 x
Thompson Seedless (141). These progenies were
raised and trained on Y trellises system as per
recommended training practices.

Grape genome sequence was analyzed and
microsatellite regions were identified in QTL regions
RPV3, RPV2 and RPVI/RUNI. Primers were
designed for 10 microsatellite regions for each QTL.
Two new polymorphic markers in RPV3, 8 for RPV2
and 3 new polymorphic markers for RPV1/RUNI
were identified.

Segregating population of Carolina Blackrose X
Thompson Seedless (109) and Seyve Villard x
Thompson Seedless (133) were genotyped with five
polymorphic (three reported and two newly
developed) markers for RPV3. One of the markers for
RPV3 was successfully validated in Seyve Villard x
Thompson Seedless population.

Seventy seven hybrids of James (source of RPV1,
RPV2 and RUNI) x Thompson Seedles were
analyzed with 10 (2 reported and 8 new) markers for
RPV2 and 5 polymorphic markers (2 reported and
three newly developed) for RUN1/RPV1

Total 241 F1 hybrids were screened against
downy mildew pathogen Plasmopara viticola under
field conditions as well as in vitro based on UPOV 1-9
rating scale. Population segregated in bell shape
curve for the disease reaction and indicated the
polygenic gene action for the trait.

Total 101 vines in bearing stages were observed
for commercially important traits and were
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categorized based on traits such as loose bunches,
bold berries, seediness, flavours, colour, suitability
for different purpose (table, raisin, juice and wine)
along with the downy mildew reaction. Total 62
resistance progeny (29 Fls from cross of Carolina
Blackrose x Thompson Seedless and 33 Fls from
Sevye Villard x Thompson Seedless cross) were
identified with 1 and 3 UPOV disease rating scale.
Three downy mildew resistant hybrids have shown
good commercially important traits like bold berries
and loose bunches and are being taken up for large
scale evaluation for their commercial use.

Besides, several hybrids though not resistant,
have shown significant improvement in commercial
traits and hence are good pre-breeding material for
future breeding programme. These hybrids will also
serve as important genetic resource for studying the
genetics and inheritance of commercially important
bunch traits.

2 I o,
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SMR-Yd uddig 3k 3feardt 3T At SRIGA

PROGRAMME FOR NEH AND TSP

G\

W3 3k v d). aRaeT & agd I8 XU
fisTRA § SR SN & GpRT o armar T, iR
5T b AT P IR @ g FTIRT H T Fft o R
el =TS fo7el J Y I 81 e a1 SR Dl febew
FTEAR S &1 HERTE P 31 S S aTet & 21 G oh
3 T o fIURI, STeT 3R T 31 e Serarg H IMY
ST €, AfT STHIE g TR | olaR IST8 b i STereier
et 3rafer aTRer o Hiaw # archt 2, 3ik ey U T
A g1 ¥ 2018-19 #, FrAforaEd fafafear sriffd
&I S @ 2 R T8 ARl 2019-20 T g¢ S,
FIfp 39 I DT TeTd HRTH 3Tt I T ST

1. dowdt & dgd TuraTT aret Agur AR @
faa=or

g 1 STl s fore &Y Turarlt areft oo TRl &
T & o T AT AR Y1 ST BT S5 FTAR
&y fore <Y TUTarT aTett T AT T IeUTe AT IR
foheamt 1 fIaRT RAT Tl TSTIR, TR &3 [ &
O T sleh BT fAbRT AT qREMT fA9RT, IvhrE &
dieeer &5 H fpaT Tl sl Bl At AEd SgAfAd
pYOT fepaTat o o1 et fobam |

s 2018-19 P GIRM, 4 AT Hl 800 B+ (R 34)
AT Tl T e W TR TR TEeATPRUT A D
forq faafa fopam mam ol

Under the NEH and TSP project, the institute is
working with Department of Horticulture, Mizoram
State for Development of grape industry in Mizoram.
Almost all the grape in Mizoram is cultivated in
Champhai District. The foremost grape variety being
grown is Bangalore Blue. Unlike other grape
growing area of Maharashtra or elsewhere in the
world where grapes are grown under warm and dry
climate, in Mizoram majority of the crop growing
period from fruit setting to harvest falls during rainy
season, and hence a challenge. In the year 2018-19,
the following activities are being implemented and
these activities will extend to 2019-20 as the fruiting
season will fall in the next year:

1. Distribution of quality planting material
under TSP

The centre implemented a scheme for
development of quality planting material of Bangalore
Blue variety. The objective was to produce quality
planting material of Bangalore Blue variety and
distribute to the farmers. Accordingly, mother vine
block of Bangalore Blue variety was developed in the
nursery area of State Department of Horticulture,
Champhai. The block was developed following all the
standard recommended cultural practices.

During the year 2018-19, 800 cuttings of 4 nodes
(Fig.34) were distributed to the following farmers for
multiplication at their farm level.

PHID fpam &1 A9
S. No. Name of the farmer

HelAl H wE;T
No. of cuttings

1 T, efetarygar C. Lalawmpuia

400

2 Td. TH. dcllefhepyf3flell H. S. Vanlalfakzuala | 400
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Fig. 34. Bangalore Blue cuttings for distribution to farmers

2. &g gR & T SR & ar F fkamai @
ugeH

fiTRA § 3R & a1 Al @A &H P R a5
Hell o 1T BieT STeT 21 greTifeh, 9 3/afy & SR &H
AT & BRUT AT iR f[Adfed deft Fped giam &
RIRT IUST Y &l STt ¢ | BISS oI ATRATHISS, Teh BTl
oI AT & S Pell &b FHed H U Hgayul e
T 21 IR R WRIg B ufIfT B BT Hgcd 98]
OISR aTet 3R 1 U o FHfor H Feeaquf Jfirent e
g S WM H A g, AR b AT Bl gregiom
MRS 50 fefl/efier uF e & RiwiRer & are
faaRa faram T Su=R iR = Eel § ¥pfed sforl
&Y v gt o TS| 39 SreTTaT, TRl Y ou Wie 31
foparmat 3iR ot o ufdreror & forg ugefs foam wam (Rt 35) 1
13 fpamT & |, o ! A gIsg oM AT8-THISS S R |
BRI AISARHISS @Y Y 3R & a7l &l aarsi
ST EREIN ATGATSHIES & e Thad 3R 3Rt
Fell The & AT -1 [T Igd <] 1T AT | T b b
ETSSIoT ATGAHISS TS Sl J T ThaH STThR iR 99
3TTPTR b HIOT SRt 118, ForAch TROTHRaReY U H g 88 |

Tl I b TegIoM ATgAMIgS Mg Rt gait § ot

TH A PR Ul I8 ARy ot T, frae
IROTHRERAY IU1 H i 88 |
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R 35. SIS FTHART FT WS

Fig. 35. Demonstration on fertilizer application

2. Field visit to demonstrate the practices in the
vineyard

The grape vineyards in Mizoram are pruned for fruits
immediately after the winter is over. However, during
this period the low temperature leads to erratic and
delayed bud sprouts thereby reducing the yield.
Hydrogen cyanamide, a bud breaking chemical plays
an important role in bud sprouting. The importance of
training the shoots on the wire plays an important role
in producing better quality grape yield. Considering
this, the hydrogen cyanamide was distributed to the
grape farmers with recommendation to apply @
50ml/litre water. The observations on number of
shoots sprouted in treated and control plots were
recorded. In addition, the farmers were given on the
spot demonstration for training the vine and other
cultural practices including the trench opening and
application of farm yard manure and fertilizers (Fig.
35). Out of 13 farmers, six farmers applied 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 were observed in
hydrogen cyanamide applied vines resulting in
increased yield.
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TEed WR R A SR o1 ma| IeRep 1Rl & pritaa= |
freset aut <Y JermT § SgeR AfOT ToraT o 1Ll Su H gfg
gl

R & JSTpl - THI-FHT TR IAN DI 3R fafdre
gfg sravrsti & SRM g Ufhareli &1 uled axA &
foTg =R

3. arEr! AT (fASiRT) 3R oFR SRl &
TS Afhdl BT debeiidl 3R FAF-IMR BT
AT

AT PRI, TFhTS H I HYUT RIehl b ATETH
T dTel AT SRR o Scurad IR UfI&ToT PRl Bl
N fhar mr (R 36)1 ufdrerr o v fawwr &
SrfereTRa fed et 48 TfTf ST 1| deTiept GRT

OIS dTet T8 SR S<UTG o fofy Heor eie fopamatt
3R Y UeEE R 3 IR U MU 37 AR B
IrcAraT, fopaMT & A1 Ut AReTT Brichd R oY g=if Y
TS

R 36. 5T IETEa YT F AfepRAl iR fhaE a1 gfreror

Fig. 36. Training of officials of State Hort. Dept. and farmers

The importance of following fertilizer application
schedule as per the crop growth stage was
emphasised again. The implementation of the
fertilizer schedule resulted in yield increase with
better berry quality in comparison to previous years.

The scientists of the institute made periodical visits
during the period and explained the management
practices to be followed during various growth
stages.

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

The training programme on 'Production of quality
wine grapes through advanced cultural means' was
organised at the Dept. of Horticulture office,
Champhai (Fig. 36). A total of 48 participants
including officials of State Dept. were present during
the training. Two lectures on cultural management
practices and Nutrient management for quality wine
grape production were delivered by the scientists.
Apart from these lectures, plant protection schedule
was also discussed with the farmers.

Place : Champhai

Date : March 16, 2019
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Tenfarh! 3bparsl 3N FATATAIOT
TECHNOLOGY ASSESSED AND TRANSFERRED

STeT TR &THeT UR Ugef= ateror

AT Ao FIAT3 T STeT SUANT &1 H IR &
forg fIerfRaaT dariient &1 Tgel PeT ot T IR STRNId
fopar | S RIS | QSR RIGERI, goT H b STg
epeiTep] T FAtheT URT&TUT ot T |

ST I 3L AT H1 uqef

Teh STg—TT8 I 31R e Taer Al il fd Hicremi
& I ST, Il § Fafft TfRrer IR, Wi St
fFRI5FepT T ST TR HTepfeiep GAIT o AREIUT TR JATETR
2, &1 I I OR Aot TRerT {3 T

T TR TS BT faamor

ey frer & sferfa ga vareey wee (TETEed) &
AT, FART 3R SEAMEE & 230 T & T @
faewor fpar mam TR, 9o, A, AR SR
IEFTETE ¥ AT Pl 87, 6, 60, 27 3R 50 T foTg
Q| fqeehyor fohy 1T |t T H SuCTeY ASg IS 1 7T
P IR Iy BB 3R dlerer 6 9= a9 |
31fdre urg Tt T FReT B IR IR fHAE o
foafea farg

HHIII-IAITD  GRT

g PRl STRNIT o
oo favg o wErRey
fSaRT & Juater § 5 AR
2018 BT JeSITgR H Prishd
$ SRM SAGH P OTA

wWReY 3R S R H

Demonstration trials on water use efficiency

Demonstration on techniques to improve water
use efficiency in Thompson Seedless vines has been
organized and successfully demonstrated in three
locations — two in Nasik and one in MRDBS plot in
Pune.

Demonstration of biointensive ‘Zero Residue’
strategy

For production of pesticide residue free grapes for
domestic market, the institute has developed a bio-
intensive strategy for production of ‘Zero Residue’
grapes. These trials were successfully demonstrated
in three locations in Nasik.

Distribution of soil health cards

As part of Soil Health Management (SHM) under
National Mission for Sustainable Agriculture, 230
soil samples from five districts of Maharashtra
namely, Nasik, Pune, Sangli, Satara and Osmanabad
were analysed. Atotal of 87,6, 60,27 and 50 samples
were collected from Nasik, Pune, Sangli, Satara and
Osmanabad respectively. All the samples analysed
were low in available Nitrogen and medium to excess
in available P and K content. The soil health cards
were prepared and distributed to the farmers.

A joint programme was
organized by ICAR-NRCG
alongwith with KVK,
Tuljapur, Dist. Osmanabad at
Tuljapur on 5" December 2018
(World Soil Health Day).
- During the programme,
growers were educated on
'Soil health and its importance
in nutrient management in




HIGIATI-T3H3MH a1 HferdeT 2018-2019

@

ICAR

gy I Y§RE H A &b
IR A fafea fear mm
BRI W Pof 200 FpAmT 1
AT foram 2 AR ast |
TegIuT, TIF e, it §
THYT ©TES, STATAY, I -
e 3R st Afm wqiaeh,
THRI paftch, JoromgR o
PRI | 9T form|

T3 TaRARIIRRUT

3R ITT-FIeT B g 3R ReA-a-f7 fdwsr &
Hlg P aeIedr gt gl 3Nt fAdipeara o
BT, HRTT 3R gt & BRap W AR 8l 81 3 PR
wIT-fafdre & ok W & W & e 5 ey 21 81 fa o
PRI Ferg IS a1 & forg, Riarg iR divor weer,
Pic AR W NG e AR b UYse & forg ol
A ToTielt faeRid Bt 181 oy e gumeft | R
TG Pl AT IR Heeaqut Haer uRT o i aie 5 G
BN TE UG T I Tede iR P afics 3R Tafera
R it AR & MR R RIBIRG UgH ¥ 3R T
R i, RS, e 3R I Tee 3 Tet § Heagul Fufg
o T & H GER BT

SN b ARG o o1, UfccTener TEfT Sevthd
(TfaTS) St faefid &t 78 off ST Aiarger a1 99 gfteraRm
GRT 3T U 7Y ol SRR et & IR UfeeioRe H SumT &
forg ameeye St &1 Tt W ot craRiaRuT fasT T 3Tk
2,500 SYARTHAIST & forv 1 a1 Uerame, B uied
e IR HR Mor S fotfiics ot emeeid feam )

A9 HATgdR

Y & QRM, e 3R Ieure &l o fory =ik e
3T 3R Dic SNFEH 3ficher 3R 5GP MR R RARINGT fhy
U fSgepIa Bl AHBRT o P ol 33 99 HAATEDR! TR P
Toff| 37 AemgmRal § Mgl iR ot aiiker | wfad
ol & forg ReeeRer smar v, Fafd ofR & forg
el i aamet oS, off &1 37 Aemgmial & forg
JevITSe IR fotes fam m g

grapes'. A total of 200
farmers participated in the
programme. Mr. Madhukar
Raoji Chavan, Local MLA;
, Mr. Umesh Ghadge, DSAO,
Osmanabad and Mr. Sachin
Suryawanshi, I/c KVK,
Tuljapur also attended the
programme.

API commercialization

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

For commercialization of DSS, application
programming interface (API) service was developed
which processes inputs given by mobile or web
application and gives outputs for use in the
application. The API service was commercialized and
licensed to two service providers, viz., M/s Amicus
Agrotechand M/s Rallis India Ltd. for 2,500 users.

Web Advisories

During the year 33 weekly advisories were issued
to give weather based disease and pest risk
assessment for different grape growing regions and
recommended spray schedule based on risk
assessment. Advisories also included recommended
horticultural practices for hailstorm and heavy
rainfall affected vineyards, pesticide residue alerts
for export grapes etc. A link is provided on the
website to access these advisories.
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1. 3FR ¥ g DIcAIed @A H FAURT (Fie)
Fa12 ? (https://www.youtube.com/watch?v=Ff02-
WrgbbHQt=11s)

2. TH.3MR.Ta. (MRL) 3fiR dt.ua.ang. (PHI) & § 3fiR
R & foIg D THHRI Hgl A UH e ?
(https://www.youtube.com/watch?v=JwPNZ-
DeWpwt=22s)

H WEHTT

TRIGTER &R el HERTE, D FH! TR 3R ST &l
Y gaiRT=l BT SRS BRaT gl SMURT Bels & SURT
arfeT-78 o 3iR R Rider—arpeR # Hefd BeTs S 94Ta
IS feharatt iR Tt e & foTT 31 ait =il bl ST
ad § g1 IR T ST 2| g b AP Gt 3R TG

P! TITH BRI TS T g

YR BT & Ty Trafes A1 (17 3miet), ATett
(25 anifet), IRMT (19 73, |AeTgR (17 A7) SR FeHT,
ARY (11 SeTg) H SRR fohT 91 57 |l 5 et 4000
ScuTee AfFferd gY1 el gRI Frferfad fawal w
ECIGIRIE]

o 3. AT — 31l BeTE & 91 INT e

o B I AMGR - Bl el fIueT & oIy IRt
fepamd

o 1 3 P. IUTLI - A BIS b IURIA 3R H YD
qcq 3R STt TeerT
Sl . . TACH — IR H hAuadT & TS Dl il
KIIGEDE I
S1. 1. 5. I1Ga - SRR # dIci o foTg Hag o
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Weekly status reports on insect pests and diseases

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

Youtube Channel

Following two videos were made and published
on Youtube channel of the centre:

1. 3R # SIRr ufcdrse RIS &t rauRu (Fe)
a1 g ?(https://www.youtube.com/watch?v=Ff02-
WrgbbHQt=11s)

2. W.R.Tel. (MRL) 3fR dt.var.ans. (PHI) @1 § 3R
IR & folu ITH THHRI dHa H UH TN
(https://www.youtube.com/watch?v=JwPNZ-
DeWpwt=22s)

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 of the
Centre imparts latest information to the grape growers.

Charchasatra for foundation pruning were held at
Nasik (17" April), Sangli (25" April), Baramati (19"
May) Solapur (17" May) and Satana, Nasik (11"
July). A total of about 4000 growers attended these
sessions. Following topics were discussed by the
scientists.

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

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

« Dr. A.K. Upadhyay - Nutrient and water
management in grapes after April pruning

* Dr. S.D. Ramteke - Physiological requirements of
formation of fruitfulness in grapes

* Dr.D.S. Yadav — Management strategies for insect
pestsin grape
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< 9. 4 9Ed, 89 AEgeR, S 31 3. SUTe
3R e & 5. aa 7 2 3B 2018 BT AT IR
IUGH AEPRI AT, JoR GRT Ao Faist |
3R SCUTGD! DT 3R IUIGH H TN TR ARG
fepa |

Charchasatra were organised to educate the
farmers about practices to be followed after fruit
pruning at Sangli, Solapur and Nasik on 1" October,
3" October, and 5" October, 2018 respectively. These
events were attended by about 10000 grape growers.
Following topics were discussed by the scientists.

« Dr. S. D. Sawant -
Disease management
after fruit pruning

w ¢ Dr. R. G. Somkuwar -
Cultural practices after
3 fruit pruning

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

* Dr. S. D. Ramteke - Use
of bio regulators after
fruit pruning

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

Scientists delivered lectures in Annual Seminar of
MRDBS at Pune during 23-25" August 2018.

* Dr. R. G. Somkuwar - Major problems in grape
vineyard and possible remedies

» Dr. A.K. Upadhyay - Grapevine nutrition

» Dr. S. D. Ramteke - Use of plant growth regulators
for export quality grapes

* Dr. A. K. Sharma - Raisin production technology
and reduction in microbial load in drying process

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

Participation in 'Charchasatra' and
seminars organised by other agencies

< Dr. S.D. Sawant, Dr. R. G. Somkuwar, Dr. A K.
Upadhyay and Dr. D. S. Yadav guided grape
growers in the chachasatra 'Problems in grape
production' organized at Abhinav Grape
Growers Cooperative Society, Junnar on 2"
April 2018.
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Dr. R.G. Somkuwar guided the grape growers on
the topic 'Grape production in respect of April
pruning and recut for new plantation' in the
farmers' seminar organized at KVK, Jalna on 5"
April 2018.

o « Dr. A.K. Upadhyay
Y guided grape growers in
¥ the Chachasatra 'Soil and
nutrient management'
organized at Abhinav
Grape Growers
Cooperative Society,
Junnar on 26" May 2018.

| « Dr. S.D. Sawant, Dr.
R.G. Somkuwar, Dr.
A K. Upadhyay, Dr. S.D.
Ramteke, Dr. Sujoy Saha
and Dr. D.S. Yadav guided grape growers in the
pre-seasonal fruit pruning charchasatra
organized at Indapur on 31" July 2018.

Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. A K.
Upadhyay, Mrs. Kavita Y. Mundankar and Ms.
Anupa T. participated and delivered lectures in
the Kisan Mela for grape growers organized by
KVK, Solapur on 10" August 2018.

S,

Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. A.K.
Upadhyay, Dr. S.D. Ramteke, and Dr. Sujoy Saha
guided grape growers in the training programme
organized by Taluka Krishi Adhikari at
Dahiwadi, district Sataraon 31" August 2018.

Dr. S. D. Sawant, Dr. Sujoy Saha and Dr. D.S.
Yadav participated in the training programme
'Growing grapes for export' organized by Sub Div.
Agriculture Officer, Vita on 19" September 2018.

Dr. S. D. Sawant, Dr. A.K. Upadhyay, Dr. D.S.
Yadav and Dr. A.K. Sharma guided the growers
on October pruning and other management
practices in grapes in a seminar organized by
KVK, Babhaleswar, dist. Ahmednagar on 6"
October 2018. Following lectures were delivered:

* Dr. S. D. Sawant - Disease management after
fruit pruning
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* Dr. AK. Upadhyay - Use of plastic cover for

grapes cultivation

» Dr. AK. Upadhyay - Subsurface irrigation to

improve water use efficiency

* Dr. AK. Sharma - Post-harvest technologies

for Manjari Medika

e Dr. D.S. Yadav - Weather information based

advisory in viticulture

Dr. S. D. Ramteke participated and guided grape
growers in the grape Charchasatra organized by
Sakal-Agrowon on 6" October 2018 at Solapur.

Dr. D. S. Yadav guided grape growers on
grapevine insect and mite pest management
during October pruning at Junnar, Pune in
growers' seminar organised by Abhinav Grapes
on 6" October2018.

Dr. S.D. Sawant and Dr. R.G. Somkuwar
delivered lectures in the State Level Agriculture
Exhibition organized by Krantiagrani Dr. G.D.
Bapu Lad Sahakari Sakhar Karkhana Ltd.,
Kundal, district Sangli on 27" October 2018.

Dr. S. D. Sawant, Dr. R. G. Somkuwar and Dr. A.
K. Sharma delivered talks on following topics in
the programme organized by Shetakari Sahakari
Dudh Sangh at Kavathe Mahankal on 24
November 2018 for grape growers from Miraj,
Kavathe Mahankal and Jath in Sangli district

e« Dr. S. D. Sawant - Online advisory to
minimise cost of production

e Dr. R.G. Somkuwar - General viticulture
practices

 Dr. AK. Sharma - Manjari Medika and
Manjari Kishmish varieties for processing

Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr.
Sujoy Saha and Dr. D.S. Yadav guided grape
growers in the foundation pruning charchasatra
organized at Indapur on 25" March 2019.




ICAR-NRCG ANNUAL REPORT 2018-19

PL. 4

e%e0

&S YHOT
A&

BT GG R S . . U™ 7 2 57
2018 I AERTE & Jayrat, e, g, fRgR 3iR
AT 7ol & AU & &3 H g A guifad
&l T e T 3R R W Berg foby Y SR Ml
4 el dfelerl faued & Uded & oy guRcHs®

PRATS DI AATE G

BT AWgeR iR S o1 . SurEI™ A 1-2
FGeR, 2018 & SR wid, e AFTelt, TERTE |
MG | T &5 1 e fopa ok o
il & TRIGR/TEET & ol GERTHS HRATS )

IUTSD] Pl AATE & |

s g Aayfeam aayugeft o
HEHTT

AIPHIII-I3MID 7 HERTE, Piled 3R R o
RN 31T foha Heti/mgeffa o TeTell &t egaeen &t |
faefad Tt I URex & v | Ugf3fd fham Tl Teiet
W 3R, fperfier, 4, arg, Fehio onfe & wofia 1 +ft
TSR fohY MU | TR & Hgcaqu TehTeT ol fsht o forg
IUeTey IR T FAfaRdd ugeffal & SR e T
5000 AN ¥ FLRAH &b ¥cTel BT QNI fopaT|

1. UceHf- $fY merfdenerd, qul, HeRTE ¥ AT HiY
90

o0
Se
0‘.

wdagh
NRCG

Field visits
Survey

« Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
surveyed hailstorm affected vineyards in
Yelawi, Nimni, Hatnur, Visapur and
surrounding areas of Sangli district,
Maharashtra on 2™ June 2018 and advised
growers' on the corrective action for vineyard
management for fruit bud differentiation in late
pruning.

« Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
surveyed hailstorm affected vineyards in Jath,
district Sangli, Maharashtra along during 1-2"
November 2018 and advised growers' on the

corrective action for vineyard rejuvenation/

management in the affected gardens.

Participation in Krishi Vigyan Mela/
Farmers Fairs/ Exhibitions

ICAR-NRCG arranged stalls in eight Kisan
Melas/Farmers Fairs/Exhibitions organized in
Maharashtra, Karnataka and Bihar. Developed
technologies were displayed in the form of posters.
Live samples of grapes, raisins, juice, wine, cookies,
etc. were also displayed on the stalls. Important
publications of the institute were made available for
sale. About 5000 people visited institute's stall during
the following exhibitions.

1. Exhibition - College of Agriculture, Pune,
Maharashtra on 21 April 2018 for visit of Hon'ble
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SR 21 38T 2018 BT UGl T RIS |

2. fPEM AdT- 10 3FRT 2018 @I P, A,
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3. IR HAT- 28-29 TGER 2018 & GRM IHRIMG,
HERTE |

4. fPEM- 2018- YOI, HERTE 12-16 fSHaR 2018 &
SR

5. A B Aga-2019— dhdids, TRIIVRNE, HERTS
T 3-6 SERT 2019 & SR

6. PYB-2019 @R SHI Ug T Tawdl- Hdiop,
R, FERTE H 17-20 SR 2019 & SR |

7. 9T SEEET HAT-2019-  HIPHINTI—HIEITH,
ST, Pfced | 23-25 SR 2019 B GRM|

8. wWitdAfe 2019 - meh dgM, AR, f[ER A 10-12
ThRaNT 2019 P SR

R BriPH

o S A & FEd : (i) SeAl FegguRET RIS
oI (02/10/2018)

o T W T AHPR : (i) B ol gdaaRt
(09/10/2018)

e T W T IWH : (i) UGS AT eATaTedt
SIeTRYE Presstt (27/06/2018), (ii) gremciier fageft
R PRUGRIIS! SURIIISHT (27/11/2018)

o 3y 9 Mas: (i) Aqmer T stfgew FugT IR
(21/08/2018), (ii) TolGR omfer frafaem agmom
ffifefia &3 (18/02/2019).

JTHTLTATOT, Ut UR TRATRS 33T arat

o T A T IMCH : (i) UEHIR! TG F1& Feredl
iR fFREe Quar dFeE (26/07/2018), (i)
Fotigeprar GreEmd arg aaR (23/01/2019), (iii)
STETTT e STTchHefer TeraReT ST JuITll AT 9
TR SURRASHT (04/03/2019).

Minister of Agriculture and Farmers Welfare Shri
Radha Mohan Singhji.

2. Farmers Fair — KVK, Solapur, Maharashtra on 10
August2018.

3. Farmers Fair — Aurangabad, Maharashtra during
28-29 November2018.

4. Kisan-2018 — Pune, Maharashtra during 12-16
December 2018.

5. Global Farmers Live — 2019 — KVK,
Narayangaon, Maharashtra during 3-6 January
2019.

6. Krushak —2019 Live Demo & Agri Expo—KVK,
Baramati, Maharashtra during 17-20 January
2019.

7. National Horticultural Fair-2019 — ICAR-Indian
Institute of Horticultural Research, Bengaluru,
Karnataka during 23-25 January 2019.

8. Agri Summit 2019 — Gandhi Maidan, Motihari,
Bihar during 10-12 February 2019.

Television Programmes

+ Dr. S.D. Sawant: (i) SIS fHeRURIT ARG
RuFTe (02/10/2018)

« Dr. R. G. Somkuwar: (i) e el YRy
(09/10/2018)

« Dr. S. D. Ramteke: i) UTeRIId! gAMMIT ETEam
SIeTRTET resstt (27/06/2018), (i) Framdier faguet
R PROFRATS SURIITSHT (27/11/2018)

« Dr. D. N. Gawande: (i) 9d@t anfor stfgas ugr
aRreR (21/08/2018), (ii) goigr amfor Frifqem
Sgron Fffeier &= (18/02/2019).

Radio Talks broadcasted by Aakashvani, Pune

« Dr. S. D. Ramteke: (i) Ureres! ™I G181 B
adler FREOT Quarr dFsE (26/07/2018), (i)
Hoftgeprar gre™md I arR (23/01/2019), (iii)
STeTTeT it STcHeliel ThaRET T AvATe T
TERIeT SURRISHT (04/03/2019).
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Dr. Roshni R. Samarth: (i) ®HId &H! Hoiigenrr
IR P ITd Y IeUTGH SUTRIT G187 aToTe Hged
(2/8/18), (ii) R WTOATDHRET 18t aronet fFafel
Heeft Arfeet (13/11/2018), (iii) AR Afsdr T
At TSt Suyh gremEn (14/03/2019).

Dr. D. N. Gawande: Ice=eaT GEIF aTu HREfUI!
Hqg<d (26/06/2018).

Video conferencing to guide the grape growers

Dr. R. G. Somkuwar addressed hailstorm affected
grape growers from Sangli and Yelavi through
video conferencing on 17" May 2018.

Dr. S.D. Sawant, Dr. R. G. Somkuwar, Dr. A. K.
Sharma and Dr. D.S. Yadav interacted with grape
growers of Maharashtra through video
conferencing on 25" January 2019.
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Deputation abroad

Dr. K. Banerjee attended Programme Advisory
Committee (PAC) Meeting of Malaysian Palm Oil
Board of Malaysia in Selangor, Malaysia during
9" - 13" April 2018 as Member of the PAC — Food
Nutrition and Quality Sub-Committee of the
Malaysian Palm Oil Board.

Training acquired

Dr. K. Banerjee attended NABL Assessor's
Training Course based on ISO/IEC 17025:2017'
organized by National Accreditation Board for
testing and calibration Laboratories (NABL) at
ICAR-Central Institute of Fisheries Technology,
Kochi, during 26" - 30" September 2018.

Mrs. Kavita Y. Mundankar attended training cum
workshop on 'National Consultation on ICT in
Agriculture', organized by ICAR, New Delhi on
6" March 2019.

Dr. Roshni R. Samarth participated in
Certification Course 'Wine and Spirit Education
Trust Level 1' organized by Sula Vineyards Pvt.
Ltd., Mumbai on 3 March 2019.

Dr. Ajay Kumar Sharma and Roshni R. Samarth
participated National Workshop on Digital Field
Bookon 29" September 2018 at Directorate of
Onion and Garlic, Rajgurunagar.

Dr. Ahammed Shabeer T.P. attended training on
'General requirement for the conference of
reference materials producer as per ISO 17034' at
NABL Chennai during 6" — 8" March 2019.

Ms. Yukti Verma completed Professional
Attachment Training at School of Materials
Science and Technology, Banaras Hindu
University, Varanasi during 12" November 2018 -
14" February 2019.
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* Ms. Yukti Verma attended ICAR sponsored short
course training on '"New techniques to reduce post-
harvest losses in grapes' organized at ICAR-
National Research Centre for Grapes, Pune during
18"-27"March2019.

* Mr. B.B. Khade and Mr. S.S. Bhoite attended
training programme 'Pesticide application
techniques and safety measures' organized by
National Institute of Plant Health Management,
Hyderabad during 26" - 30" November 2018.

* Ms. Shailaja Satam participated in the workshop-
cum-training on ‘ “ﬂ@:’ﬂjq T TSI Jeied LC} Té
feemd’” organized at Central Research Institute for

Dryland Agriculture, Hydrabad during 24-25"
April 2018.

* Mr. E.G. Kamble attended capacity building and
skill upgradation programme for technical staff on
'Farm Management' organized at ICAR-Indian
Institute of Farming Systems Research,
Modipuram, Meerut during 14" - 20" September
2018.

e Mr. B.L. Kokkula, Mr. M.N. Gunti and Mr. P.P.
Kalbhor attended training programme on
'Procurement, PFMS, budgeting and vigilance for
ICAR officials' at ICAR-IIPR, Kanpur during 26"
-28" September2018.

* Mr. V. Gaikwad successfully completed the
'Initial translation training program' organized by
the Central Translation Burecau, Translation
Training Center, Mumbai from 1* October - 14"
November2018.

Training Programmes Organized

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

ICAR sponsored programmes

* ICAR sponsored short course training on ‘New
techniques to reduce post-harvest losses in grapes’
was organized during 18-27" March 2019. Dr.
S.D. Ramteke coordinated the programme for 14
participants.
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For grape growers

ICAR-NRCG, Pune collaborated with MRDBS,
Pune to jointly organize two training programmes on
'Enhancing grape production with advanced viticulture
techniques' during 11"-18" June 2018 and 25" June - 2™
July 2018. These training programmes were
coordinated by Ms. Anupa T. and Dr. D. N. Gawande
respectively. 47 participants from different grape
growing regions of Maharashtra attended the
programme. The programme had a comprehensive
lecture schedule covering varieties, nursery and
vineyard establishment, cultural practices, use of
weather information and bio-intensive management
for production of 'zero residue' grapes, nutrient and
water management, application technology of
agrochemicals and processing techniques. DUS testing
for registration of farmers' varieties was also discussed.

For officials of Department of Horticulture

'Skill enhancement and
= capacity building for cultivation
" of commercial seedless varieties
of grapes' was organized for two
~ team members working at
Bankura under the project
'Cultivation of Commercial
Seedless Varieties of Grapes at
Taldangra Horticulture R & D
Farms of Bankura District, West
5 Bengal' during 24-29" September

2018. Dr. Sujoy Saha and Dr.
D.S. Yadav were the coordinators.

For technical personnel of APEDA nominated
laboratories

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

* Proficiency testing programme for pesticide
residue analysis in pomegranate homogenate'
during 10" May to 26" June 2018, 25 participants.

 Proficiency testing program for aflatoxin residue
analysis in peanut homogenate' during 17" August
to 15" October 2018, 20 participants.
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Proficiency testing program for pesticide residue
analysis in grape homogenate' during 27"
September to 15" November 2018, 20
participants.

Pre-harvest and post-harvest sampling techniques
in fruit and vegetables for pesticide residue
analysis' on 29" November 2018, 92 participants
from the different laboratories from Pune,
Mumbai, Hyderabad, Chennai, Bangalore, Kochi
and Kolkata participated in the training program.

For industry personnel

Skill enhancement and capacity building for
production of zero residue grapes' was organized
during 3-5" May 2018 for thirty-five officials of
BASF India Limited. Dr. Indu S. Sawant, Dr.
Sujoy Saha and Dr. D.S. Yadav coordinated the
programme.

Strategies for plant health management, nutrition
and PGR application for quality grapes' was
organized during 21%-25" May 2018 for 20
officials of UPL Ltd. Dr. R. G. Somkuwar, Dr.
A.K. Sharma and Ms. Sharmistha Naik
coordinated the programme.

Production technology for improving grapevine
productivity' was organized during 5-6" July 2018
for 24 officials of Mersel Foods Private Limited.
Dr. A. K. Upadhyay, Mrs. Kavita Y. Mundankar
and Ms. Anupa T. coordinated the programme.

Viticultural practices for quality grape production'
was organized during 18-19" July 2018 for 20
officials of Coromandel International Ltd. Dr.
Anuradha Upadhyay, Dr. Roshni R. Samarth and
Dr. D. N. Gawande coordinated the programme.

Skill enhancement and capacity building for
production of zero residue grapes' was organized
during 27-18" August 2018 for 35 officials of E.I.
DuPont India Pvt. Ltd. Dr. Indu S. Sawant
Dr. Sujoy Saha and Dr. D.S. Yadav coordinated
the programme'

Production and protection technologies for
quality grape production' was organized during
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15-16" October 2018 for 25 officials of Godrej
Agrovet Ltd. Dr. Anuradha Upadhyay, Dr. Roshni
R. Samarth and Dr. D.N. Gawande coordinated
the programme.

For AICRP

* A training programme on 'Digital map
preparation' for 3 scientists from AICRP grape
centers was organized on 18" December 2018.
Mrs. Kavita Y. Mundankar coordinated the
programme.

For ICAR-NRCG staff

* One day training for [CAR-NRCG field staft on
'Practices to be followed after fruit pruning' was
organized on 15" October 2018 by Dr. R.G.
Somkuwar.

Training given / summer training / invited
lectures

« Dr. A. K. Sharma delivered a lecture on raisin
making to farmers group from Andhra Pradesh
who visited ICAR-NRCG on 12" April 2018.

< Dr.D.N. Gawande organized on institute campus
visit of undergraduate students of MGM College
of Food Technology, Aurangabad on 6"
September2018.

« Dr. A. K. Upadhyay delivered lecture on
'Moisture and temperature stress impacts in
grapes' on 15" September 2018 for the Summer
School on "Recent advances in Abiotic Stress
Management for Climate Smart Agric' organised
by ICAR-NIASM, Baramati

« Dr. R. G. Somkuwar delivered a lecture on
'Production of quality grapes through advanced
cultural means' on 19" September 2018 in CAFT
Training program on 'Advances in Improvement
and Production Technology of Arid Zone Fruit
Crops' organized by MPK'V, Rahuri.

Following presentations were organized for the
meritorious students who visited the Centre under
Vigyan Manthan Yatra - 2018 of M.P. Mission
Excellence Programme on 10" October 2018.

e Dr.S.D. Sawant - About ICAR-NRCG, Pune
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* Dr.R. G. Somkuwar - Viticulture in general
* Dr.RoshniR. Samarth - Grape varieties in use

« Dr. A. K. Upadhyay - Techniques for
improving water use efficiency

* Dr. Sujoy Saha - Grape disease and its control

* Dr.D.S.Yadav - Insect pests and its control

« Dr. A. K. Sharma - Export of grapes in cold
chain

e Ms. Sharmistha Naik - Process of raisin
making

e Dr. Ahammed Shabeer T. P. - Grape variety
Manjari Medika and products from it

 Dr. Ahammed Shabeer T. P. - Residue
monitoring in grapes

e

Dr. S.D. Sawant delivered lecture on 'Recent
Advances and Achievements in Grapes' on 3"
December 2018 in Winter School on '[nnovative
Approaches for Improvement of Perennial
Horticultural Crops' organized by Indian
Agricultural Research Institute, New Delhi.

Dr. Ahammed Shabeer T.P. imparted training on
'Steps in pesticides residue analysis, sample
preparation — different approaches and evolution
of QUEChERS based techniques' in the in the in-
house technical training programme organized
by Food and Nutrition Board, Ministry of Women
and Child Development on 27" March 2019.
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Professional attachment training to scientists of other institutes

AeE &1 A HEITH T AT afreror & TG —0.37.37.&.
Name of the Scientist Institute name safy § Arfeefed &1 am
Period of Name of guide at
training NRC for Grapes
. Tt <t Sied AIPATI Do P IEEHT 14/11/2018 | Sf. $5 9. HrEd
Ms. Ramyashree FeUH, fdamR to ERIECRIIREY
Devi GS ICAR-Central Institute for | 13/02/2019 (arey AT fIeTT)
Arid Horticulture, Bikaner Dr. Indu S. Sawant
Principal Scientist (P1.Path.)
Sl 3~ ulel AIPAII-brad T1g AFHTH | 15/11/2018 | ST, DI §si1, T& defi-iep
Dr. Anindita Paul HEYH, AT to (CIERGINERCEIE)
ICAR-Central Tobacco 4/02/2019 Dr. K. Banerjee
Research Institute, Pr Scientist
Rajahmundry (Agril. Chemistry)
Y. GO AR HAIBATI—HRAT Hesit gHa™ | 19/11/2018
Mr. Sujan Majumder HEY, IRIURAT to
ICAR-Indian Institute of 18/02/2019
Vegetable Research, Varanasi
faenffal grT Moiee arRf
Project work by students
e &1 Am afRareT & ofivs rafyr Bl $i we/fAeafdeme
Name of the Title of the project Duration =T Institution/University
Scientist No. of
students
1. 31 . et T aTSeR fieraR s Haeq | 17/12/2018- 1 TR Bol iy fremdic
Dr. A.K. Sharma & folu Tictelet @1 aFdie=ur | 31/03/2019 3 TG WHIATSCT Diort
Standardization of protocol 31T |e a=iclrol, ot
for bread enrichment by MIT College of Food
addition of pomace powder Technology, Pune
affiliated to Mahatma
Phule Krishi
Vidyapeeth, Rahuri
3F. et <1, Fwef 3R &1 fohe AR Tl 01/12/2018 - 1 TR Gl iy famdis,
Dr. Roshni R. P SUTHS ARFTH 31/03/2019 R q Hdg AleT Pl
Samarth 3ATh Wiheaval
99




ICAR-NRCG ANNUAL REPORT 2018-19

e @1 A afRasrT @ efidew 3rafer BTl & e/ feafieer
Name of the Title of the project Duration w=n Institution/University
Scientist No. of
students
Morphological SRICEIerst, gor
characterization of grape Modern College of
variety Manjari Naveen' Agricultural
Biotechnology,
Pune affiliated to
Mahatma Phule Krishi
Vidyapeeth, Rahuri
Sl 3G ER ST x STt e -ged 01/12/2018 - 1 HERHT Bol By fedis,
A, ST faftrer sferur Reerforat 31/03/2019 RIE A WG Py o
Dr. Ahammed & GRT 3R & | (AR PIBINCIRRICEIGES
Shabeer T.P. afsdr) ¥ @R amgefier oY
6l gga College of Agricultural
Identification of spoilage Biotechnology, Loni
volatiles in grape juice affiliated to Mahatma
(Manjari Medika) under Phule Krishi
different storage Vidyapeeth, Rahuri
conditions by GCxGC
TOF-MS
9 Waemfed da-im! 01/12/2018 - 1
SRT e YfNIform Tt 31/03/2019
4 fodlioe Sutae @1 fFregor
Characterization of
secondary metabolites in
fungus Penicillium spp. by
mass spectrometric
techniques
TAIeRi -Uhuerst GRT gW | 01/12/2018 - 1
ud 4 ATgpIeiiad B 31/03/2019
fagesyur & fofv argeper fafer

Method optimization for
analysis of mycotoxins in
dry fruits by HPLC-FLD
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AFTE BT AW RIS 31 ofid arafyr Bl &Y W/ faeafiemea
Name of the Title of the project Duration w=n Institution/University
Scientist No. of
students
ST, 3gHIG AR SPIHCHITID el TR 09/05/2018 - 2 ARG fafderer,
A wiferaror 09/07/2018 RrefRTcIes A oG
Dr. Ahammed Hands on training on forerg geR dictT,
Shabeer T.P. Chromatographic frefRIcueedl, dfferTg
techniques Bishop Heber College,
Tiruchirappalli, Tamil
Nadu affiliated to
Bharathidasan
University,
Tiruchirappalli
sfmeft argar &, 3R fope ¥ @ & 01/12/2018 - 1 HEIHT Hol Y fedis,
Mrs. Anupa T. }[&H TRAR HIcIcble bl 31/03/2019 gl A g P o
RIECACI| i AeTfaerner,
Standardization of micro aoft
propagation protocol for College of Agricultural
grape variety Red Globe Biotechnology, Loni
affiliated to Mahatma
Phule Krishi
Vidyapeeth, Rahuri
digar St frenffal &1 Anfee
Guiding Ph.D. students
AeTE FT A fRrafiemea &1 M faremeff @t g ygy o1 ofifs
Name of the Scientist Institute name aH Thes is title
Name of the
student
ST, R IUTEAR frarsit femdis, Pieay g5ht 7T wewp | Wifeanifies fasauur gRI
Dr. Anuradha Upadhyay| Shivaji University, Kolhapur | Ms Smita Mhaske | &9 fiseiq 3FRI # Sfig,

STIRANT T goughH R HOT
feepT UR T T ST
Understanding rachis
and berry elongation in
response to GA,
application

in Thompson Seedless
grapes using

proteomics approach
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Faculty for M.Sc. (Wine technology) course
of Pune University

All the scientists were the resource person for their
respective field of specialization for viticulture course
of M.Sc. (Wine Brewing and Alcohol Technology).
This PG degree course is being offered by Vasantdada
Sugar Institute, Pune. About 40 lectures and 10
practical sessions were conducted by the scientists
apart from conducting practical examination,
student's presentations, home assignments.

N, I
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AWARDS AND RECOGNITIONS
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Awards

National

ICAR-NRCG 1is awarded ISO 9001:2015
Certificate in June 2018.

Dr. S.D. Ramteke received 'Best Scientist Award'
EET CRS Research wing for excellence in
professional education and industry on the
occasion of 7" Science and Technology Awards
2018 on 17" June 2018 at Bengaluru.

Dr. D.S. Yadav received Dhabolkar Prahog
Parivar Award 2018 by Shree A. Dhabolkar
Prayog Parivar, Maharashtra.

Dr. Roshni R. Samarth won silver and bronze
medals in 200 m and 100 m respectively at [CAR
West zone sports meet held at IGFRI, Jhansi from
5-8" October, 2018.

Best oral presentation

Oral presentation 'Application of Trichoderma
and Bacillus during initial berry developmental
stages inhibits epiphytic colonization of grape
berries by Cladosporium spp., a post-harvest
pathogen' by Ranade Y, Sawant IS, Chandrashekar
M, Chavan V and Pathak P was awarded first prize
in the 2nd International Conference on “Recent
Trends in Bio-engineering (ICRTB 2019)' held on
16" February 2019 at Pune.

Oral presentation on 'Strategies to enhance
grapevine productivity under moisture stress
conditions' by Dr. A.K. Upadhyay was awarded
best oral presentation in the International
Conference on 'Doubling the Farmers Income
through Innovative Approaches' organised by
Agricultural Development Trust, Krishi Vigyan
Kendra, Baramati, Pune during 9-11 April 2018.
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Oral presentation 'Compatibility of insecticides
with entomopathogenic fungi, Metarhizium spp.
and Beauveria spp. for bio-intensive management
of pink mealybug, Maconellicoccus hirsutus
(Green) in grapes, Vitis vinifera Linnaeus'
received best oral presentation award in First
International Conference on Biological Control'
during 27-29 September 2018 at Bengaluru.

Recognitions

» National Referral Laboratory of
ICAR-NRCG accredited for ISO
17043: 2010 (Proficiency Testing

o WHIAIU-IA3HATDH I AL IHRA (
TRINTSIE Pl GAUEINA GRT SATSTH3H

,’g\, National Accreditation Board for
+952] Testing and Calibration Laboratories
75 (A

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
NasL e ) aci |

CERTIFICATE OF ACCREDITATION
NATIONAL REFERRAL LABORATORY, ICAR- |

17043:2010 (Wdiorar oigor  ugran)

Thell 3R helt IeuTel H -

NATIONAL RESEARCH CENTRE FOR GRAPES ||

has been assessed and accredited in accordance with the standrd
ISO/TEC 17043:2010

Provider) for pesticide residues in
fruits and vegetables and aflatoxins

cIfea e %l 31k el H diere
3t & forq ueama fireft sThargd-
RI313TIh HIPHITIT T H TgeTl Fe™

ﬁ Proficiency Testing Provider
é’ ﬁ:{@ T qﬂ&TUT HQIdT T e s -

*“Conformity Assessment - General Reguirementsfor Proficency Testng
foritsfacile at
P.0. Manjri Farm, Solapur Road, Pune, Maharashtra

inthe field of

in peanut and peanut products by
NABL. ICAR-NRCG became the
first institute in I[CAR system having
the certification of ISO 17043: 2010
for proficiency testing provider.

THTUTERRUT TITH 8311 2 | |

AP UMD & TAMRYA ! |
THTHIURITTTE GRT HicIed as) iR

Chief Executve Officer

* NRL of ICAR-NRCG is recognized
as National Reference Laboratory for
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Pesticide Residues and Mycotoxins
by FSSALIL

Chairman of technical session in Conference/
Workshop

Dr. S. D. Sawant co-chaired Session-VIII:
‘Managing Insects, Diseases and Disorders’ in the
8th Indian Horticulture Congress held at Indira
Gandhi Krishi Vishwavidyalaya, Raipur during
17-21 January 2019.

Dr. Indu S. Sawant co-chaired the Technical
Session V: ‘Microbials for Sustainable Agri-Horti
Systems’ in the International Conference on
“Sustainable Organic Agri-Horti Systems” on 28-
30th November, 2018 at Lucknow.

Dr. Indu S. Sawant chaired the Technical Session
1: ‘Farm Diversification Models in Horticultural
Crops for Income Enhancement’ in the National
Conference on “Strategies and Challenges in
Doubling Farmers Income Through Horticultural
Technologies in Sub-Tropics” held on 21-22 June,
2018 atICAR-CISH, Lucknow.
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Dr. Indu S. Sawant was the Chairman of the
judging committee for the E-posters of
Session 1: on ‘Farm Diversification Models in
Horticultural Crops for Income Enhancement’ in
the National Conference on ‘Strategies and
Challenges in Doubling Farmers Income Through
Horticultural Technologies in Sub-Tropics’ held
on21-22 June, 2018 at ICAR-CISH, Lucknow.

Dr. Indu S. Sawant was the Chairman of the
judging committee for the posters presented in
Technical Session 1: ‘Integrated Plant Disease
Management’ in the Symposium on “Current and
Emerging Trends in Plant Health Management”
held on 23 and 24 August, 2018 at Goa.

Dr. Indu S. Sawant was the Member of the judging
committee for the Narsimhan Academic Merit
Award in the Symposium on ‘Current and
Emerging Trends in Plant Health Management’
held on 23 and 24 August, 2018 at Goa.

Dr. Roshni R. Samarth acted as rapporteur in the
QRT of AICRP-Grapes held on 7 April 2018 in the
session of centre wise presentation.

Lead lecture

Dr. S.D. Sawant was invited to give a lead lecture
on 'Enhancing farmers' income through grape
cultivation in the subtropics' in National
Conference on 'Strategies & Challenges in
Doubling Farmer's Income through Horticultural
Technologies in Subtropics' organized by Central
Institute of Subtropical Horticulture, Lucknow
during 21-22" June 2018.

Dr. S.D. Sawant was invited to give a lead lecture
'Strategies for production of zero residue fruit
crops' in 8th Indian Horticulture Congress on
Shaping Future of Indian Horticulture held at
Indira Gandhi Krishi Vishwavidyalaya, Raipur
during 17-21 January 2019.

Editorial boards

Dr. Indu S. Sawant functioned as Member,
Editorial Board, of Indian Journal of Horticulture,
New Delhi.

Dr. A. K. Sharma was nominated as Associate
Editor of research journal 'Progressive Horticulture'.
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Reviewer/examiner

Dr. Indu S. Sawant was recognized as a reviewer
by Indian Pathology (Springer), Biological
Control (Elsevier) and Journal of Food Processing
and Preservation (Scholar One).

Dr. Indu S. Sawant evaluated M.Sc. (Agri) thesis
of Mr. Borkar Rakesh Ramkrushna submitted to
Plant Pathology Department, MPKYV, Rahuri
entitled “Epidemiological studies of downy
mildew of cucumber”.

Dr. Anuradha Upadhyay recognised as reviewer
by the journals 'Functional Plant Biology' (CSIRO
publication) and Peer J - Life and environment.

Dr. Anuradha Upadhyay was recognized as
examiner by Mangalore University for evaluation
of Ph.D. thesis and evaluated Ph. D thesis entitled
'Comparative proteomic analysis of somatic and
zygotic embryo in coconut (Cocos nuciferaL..)'

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

Dr. S. D. Ramteke evaluated submitted to Dr.
Panjabrao Deshmukh Krishi Vidyapeeth, Akola
entitled 'Morpho-physical and biochemical
evaluation of wheat genotypes under different
sowing windows'.

Dr. A. K. Sharma evaluated Ph.D. thesis in
Horticulture submitted to SKUAST-K, Shalimar,
Srinagar.

Dr. Roshni R. Samarth was nominated as a
reviewer in journal Agriculture Research,
Springer.

Following team conducted ICAR's 23" All India
Entrance Examination for Admission to UG,
Masters' and Doctoral degree programmes for the
academic year 2018-19.

= Dr. A.K. Upadhyay —Nodal Officer
= Dr. S.D. Ramteke — Observer
= Dr. A. K. Sharma - Observer
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w97 AT T - FRYew

o I AT . e T EfeTT ST ITh glfcdheaR & QI
gl 3iR feTe Sivfer offth Sf9Tet AlelsT H Uah og
GaksEiEIkcal

o 3 et . Tme anfuge Sfafde ffwg & fog
THITSC! ¥R ATt RSN AT Us R &
A1 foclir af & B & ol I & 3 H 14 TdeR
2018 I g3 STHIRT Heell ot ob forg oxerep eff|

afafa agw
<« . 3FRIYT Ut ferfEd afifral 6 aew of:
o It & Sdw FaEH I uTH gtet 6 I TEToE
guITett &1 gfRaeT & IR iR gearie |fifa
P AT |
© TPII-VEET IR SFTHUM I, HeMRX &
TR i &7 27/08/2018 | T AT Y r@fer
T T
o HIU-TRAI AT STHUH T, I
§ g denfiet v & SR 1 dom & fog
Tooie Afafer ¥ ferws|

o It & Had FadE 3w dre (NCS-TCP) &
foru T THTUE Yot T 3 & A B
§ 28 AT 2019 &1 fEIfcST IAICH HARH, BRIS
& I Hae Faemaii 1 FRiamr fhar)

o TIHIIU—ITEHH , TRMAT H STHI IRASHT
& TEd 21 9% 2018, 7 3REIR 2018 3R 18 Hasd
2019 P THIRYE & 79 P oIy gg= Affy &t
3% 1 TRIfIeIvet AR R A1 forT|

+ I3 P. Uy o ARl & weg o

* HIPIATU-VClSID, HOIFPRYR DT FTAL
HeATedR AT & A |

= Dr.D.N. Gawande—Observer
=  Mr. B. L. Kokkula—Observer
=  Mr. M. N. Ganti—Observer

=  Mr. B. M. Chavan - Observer

e Dr. Roshni R. Samarth reviewed two research
articles for Indian Journal of Horticulture and one
research article for Indian Journal of Traditional
Knowledge.

* Dr. Roshni R. Samarth was external practical
examiner for semester end practical examination
for 2" year undergraduate students of MIT School
of Bioengineering Sciences & Research for the
subject of Molecular Biology.

Members of Committees

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

* Project Monitoring and Evaluation Committee
(PMEC) of DBT National Certification System
for Tissue culture raised plants (NCS TCP).

+ IMC of ICAR-National Research Centre on
Pomegranate, Solapur for a period of three
years w.e.f. 27/08/2018.

» Expert in the Assessment Committee for
Career Advancement Scheme in the discipline
of Biotechnology at ICAR-Indian Institute of
Horticultural Research, Bengaluru.

 Member of DBT Accreditation Panel of
National Certification System for Tissue
Culture Raised Plants (NCS-TCP) inspected
tissue culture facilities of Kshitij Biotech
corporation, Karad on 28" March 2019.

* Outside expert for the selection of SRF under
extramural research project at ICAR-NIASM,
Baramati held on 21" May 2018, 7" October
2018 and 18" February 2019.

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

e RAC member of ICAR-National Research
Centre on Litchi, Muzaffarpur.
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* IMC of ICAR-National Institute of Abiotic
Stress Management, Baramati.

* Scientific Advisory Committee of KVK,
Narayangaon, Pune.

 DPC for career advancement scheme of
scientist of [ICAR-DOGR, Rajgurunagar, Pune
on 30" August 2018 as outside expert.

» Recruitment of YP-II in different projects of
ICAR-DOGR, Rajgurunagar, Pune on 12"
December 2018 as outside expert.

* Dr. S.D. Ramteke was nominated as outside
expert in the Scientist DPC Meeting at ICAR-
DOGR, Rajgurunagar, Pune on 30 August
2018.

Dr. D.S. Yadav was nominated as an outside
expert for recruitment of Subject Matter
Specialist (Plant Protection) at Krishi Vigyan
Kendra, Narayangoan, Pune.

Mrs. Kavita Y. Mundankar participated as
Member Secretary in DPC meeting held on 16"
May 2018 of technical staffat ICAR-NRCG.

Dr. D.N. Gawande was the member of
Departmental Promotion Committee (DPC) for
the assessment of technical staff on 18" March
20109.

Ph.D. Guide

Dr. A.K. Sharma was recognized as Co-guide and
External Expert for Ph.D. (Food Technology)
programme 2018-2021.

Dr. A.K. Sharma was recognized as honorary
member of MIT ADT University for Ph. D.
Research Advisory Committee.

.2 I o,
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LINKAGES AND COLLABORATION INCLUDING
EXTERNALLY FUNDED PROJECTS

WEANT 3R grer fa 9’ gRarsn

ii.

1il.

1v.

Vi.

Vii.

Viil.

ARG A TT 3R & Fafd & forg dicrere sraest
&Y FRRT & foTT 9T Yo TRIRTeMTET (TdteT)

3R & foTq ST A&0N bl JETROT
(didiefumary)

IR | ST iR Ursed! gy HfcRiferendT & forg
3ATUeh U1 bl Tehlehel Ughr (Sleflet)

RIAT T SUI PReh FHIT TRTATHT JeiehT 3R
veee (TR -fadfia ovon) (T wieest, o,
ARHIRAT iR I FHearr T, Y wa fa
PG HATTY )

3T JFUTITd JOTRTT dTel 3R o IeUTed 2, Sfa—
TET T MR Pie veeH Al (3MRT gRT 3Nifds
o ifia)

SR e (ThUHTHTETE)

UTEE ST H S1GRT FTet o ATASIRT IFTEHT TR US
3 o § SR dY afrfSae diorfEd fot &t @
(I3 e I ARDR)

difge FUST TE T 3R PN e Br TR/
STAARAARUT (TS — HIHTIT )

Collaborating and externally funded
projects

1.

11.

1il.

1v.

Vi.

Vii.

Viil.

National Referral Laboratory for monitoring
pesticide residues for export of fresh grapes
from India (APEDA).

Validation of DUS characters for grapes
(PPVFRA).

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

Coordinated Horticulture Assessment &
Management using Geoinformatics (CHAMAN-
Phase- I1) (MNCFC, Department of Agriculutre,
Cooperation and Farmers' Welfare, Ministry of
Agriculture and Farmers' Welfare).

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

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

Cultivation of commercial seedless varieties of
grapes at Taldangra Horticulture R & D Farms of
Bankura District, West Bengal (State Govt. of
West Bengal)

Intellectual Property Management and Transfer /
Commercialization of Agricultural Technology
(NAIP-ICAR Scheme).

.2 I o,
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31’:]31 T U9 / Research articles

1. Bhongale A, Somkuwar RG, Vijapure A and
Oulkar DP. 2018. Biochemical profiling of red 7
and white wine varieties grown under tropical
condition. International Journal of Scientific and
Engineering Research. 9: 2290-2301.

2. Ghule MR, Sawant IS, Sawant SD, Sharma R,
Shouche YS. 2018. Identification of Fusarium
species as putative mycoparasites of Plasmopara
viticola causing downy mildew in grapevines.
Australasian Plant Disease Notes. 13:16. ]
https://doi.org/10.1007/s13314-018-0297-2.

3. Ghule SB, Sawant IS, Sawant SD, Saha S,
Devarumath RM. 2018. Detection of resistance
to demethylation inhibitor fungicides in Erysiphe
necator from tropical India by biological and
molecular assays. Indian Phytopathology. 72(1):
53-61. https://doi.org/10.1007/s42360-018-
0075-2.(NAAS:5.90).

4. Ghule SB, Sawant IS, Sawant SD, Saha S,
Devarumath RM. 2018. Detection of G143A
mutation in Erysiphe necator and its implications
for powdery mildew management in grapes.
Indian Journal of Horticulture. 75: 434-439.
(NAAS:6.1) 10

5. Ghule VS, Bhor V Zagade PM, and Somkuwar
RG. 2019. Effect of grape rootstocks on graft
success, growth parameters and photosynthetic
activity in grape varieties (Vitis vinifera L).
Journal of Pharmacology and Phyto-chemistry.
(NAAS:5.21)

6. Ghule VS, Zagade PM, Bhor V and Somkuwar
RG. 2019. Rootstock affects graft success,

growth and physiological parameters of grape  11.

varieties (Vitis vinifera L.). International Journal
of Current Microbiology and Applied Sciences.

110

8(1): 799-805. (NAAS: 5.38)

Goon A, Khan Z, Oulkar D, Shinde R, Gaikwad
S, Banerjee K. 2018. A simultaneous screening
and quantitative method for the multiresidue
analysis of pesticides in spices using ultra-high
performance liquid chromatography-high
resolution (Orbitrap) masss spectrometry.
Journal of Chromatography A. 1532: 105-111.
(NAAS9.72)

Goyal N, Bhatia G, Sharma S, Garewal N,
Upadhyay A, Upadhyay SK, Singh K. 2019.
Genome-wide characterization revealed role of
NBS-LRR genes during powdery mildew
infection in Vitis vinifera. Genomics, doi:
doi.org/10.1016/j.ygeno.2019.02.011. (NAAS:
8.91)(IF2.91).

Jadhav M, Pudale A, Raut P, Utture S, Shabeer
ATP, Banerjee K. 2019. A unified approach for
high-throughput quantitative analysis of the
residues of multi-class veterinary drugs and
pesticides in bovine milk using LC-MS/MS and
GC-MS/MS. Food Chemistry. 272: 292-305.
(NAAS 10.95)

. Jadhav RS, Yadav DS, Amala U, Sawant IS,

Ghule SB and Bhosale AM. 2018.
Morphometric analysis and deoxyribonucleic
acid barcoding of new grapevine pest,
Stromatium barbatum (Fabricius) (Coleoptera:
Cerambycidae) in India. Proceedings of the
National Academy of Sciences, India Section B:
Biological Sciences. 88(3):1111-1119. (NAAS:
4.00)

Kadam P, Sharma AK, Dudhane A, Shabeer ATP.
2018. Media optimization for primary screening
of B-glucosidase producing yeast strains.
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12.

13.

14.

15.

16.

17.

Chemical Science Review and Letters. 7(25):56-
61.(NAAS:5.21).

Maske-Ghule S, Upadhyay A, Satisha J. 2019.
Proteomic Analysis of GA3-Induced Berry
Elongation in Grape (Vitis Vinifera L.) Cultivar
Thompson Seedless. Biosciences,
Biotechnology Research Asia. 2019;16(1).
(NAAS:4.93).

Nath P, Kale SJ and Sharma AK. 2019. Efficacy
of ascorbic acid treatments in the production of

green raisins. Current Science. 116(6): 943-951.
(NAAS: 6.88).

Oulkar DP, Shinde R, Khan Z, Banerjee K. 2018.
High throughput residue analysis of paraquat and
diquat involving hydrophilic interaction liquid
chromatographic separation and mass
spectrometric determination. Food Additives &
Contaminants: Part A. https://doi.org/
10.1080/19440049.2018.1547424. (NAAS
8.13)

Patil R, Khan Z, Pudale A, Shinde R, Shabeer
ATP, Patil A, Banerjee K. 2018. Comprehensive
multiresidue determination of pesticides and
plant growth regulators in grapevine leaves using
liquid- and gas chromatography with tandem
mass spectrometry. Journal of Chromatography
A.1579:73-82.(NAAS9.72)

Patil SS, Prashant R, Kadoo NY, Upadhyay A,
Gupta VS. 2019. Global study of MFS
superfamily transporters in Arabidopsis and
grapes reveals their functional diversity in plants.
Plant Gene. 18: doi: doi.org/10.1016/
j-plgene.2019.100179. (scopus cite score 1.86).

Shabeer ATP, Girame R, Utture S, Oulkar DP,
Pudale A, Banerjee K, Ajay D, Ranjith A, Menon
KRK. 2018. Optimization of multi-residue
method for targeted screening and quantitation of
243 pesticides residues in spice cardamom
(Elettaria cardamomum) by gas chromatography
tandem mass spectrometry (GC-MS/MS)
analysis. Chemosphere. 193: 447-453. (NAAS:
10.43).

18.

19.

20.

21.

22.

23.

Shamra AK, Somkuwar RG, Bhange MA and
Samarth RR. 2018. Evaluation of grape varieties
for juice quality under tropical conditions of
Pune Region. Proceedings of the National
Academy of Sciences, India Section B:
Biological Sciences, 88(4): 1517-1521. DOI
10.1007/s40011-017-0894-4. (NAAS: 4.00).

Sharma AK, Somkuwar RG, Banerjee K, Satisha
J and Kamble N. 2018. Crop levels and pruning
timing affect must and wine quality of Cabernet
Sauvignon wine grape. Indian Journal of
Horticulture. 75(3):384-391. DOI :
10.5958/0974-0112.2018.00066.X. (NAAS:
6.15)

Sharma J, Upadhyay AK and Mulik R. 2018.
Association of mineral imbalance with leaf
chlorosis under saline irrigation in Sharad
seedless grapes raised on Dogridge rootstock.
Indian Journal of Horticulture. 75(4): 567-573.
(NAAS:6.1).

Sharma S, Sharma AK, Banerjee K, Barman K,
and Nath V. 2018. Evaluation of physico-
chemical, nutritional quality and safety of
imported raisin samples available in Indian
market. Journal of Pharmacognosy and
Phytochemistry, 7(5): 1246-1251. (NAAS: 5.21)

Shetty DS, Upadhyay AK, Kulkarni MV. et al.
2018. Biochemical changes induced by varying
irrigation levels during annual growth cycle in
Fantasy Seedless (Vitis vinifera L.). Proceedings
of the National Academy of Sciences, India
Section B: Biological Sciences.
https://doi.org/10.1007/s40011-018-1039-0.
(NAAS:4.00)

Somkuwar RG, Bhange MA, Oulkar DP, Sharma
AK, Shabeer ATP. 2018. —Estimation of
polyphenols by using HPLCDAD in red and
white wine grape varieties grown under tropical
conditions of India. Journal of Food Science and
Technology. 55(12): 4994-5002.
https://doi.org/10.1007/s13197-018-3438-x.
(NAAS:7.80).
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24.

25.

26.

27.

Somkuwar RG, Bhange MA, Sharma AK, Oulkar
DP and Bhongale AK. 2018. Cluster thinning
influences photosynthetic activity, fruit
composition and wine quality of grapes under
tropical environment. Indian Journal of
Horticulture, 75(4): 574-582. DOI :
10.5958/0974-0112.2018.00097.X (NAAS:6.1)

Somkuwar RG, Hakale DP and Sharma AK.
2019. Studies on biochemical composition of
different parts of berries and wine quality of wine
grape varieties (Vitis vinifera L.). International
Journal of Current Microbiology and Applied
Sciences. 8(03):155-164. doi: https://doi.org/
10.20546/ijcmas.2019.803.022 (NAAS: 5.38)

Somkuwar RG, Ramteke SD, Sawant SD and
Takawale P. 2018. Canopy modification
influences growth, yield, quality, and powdery
mildew incidence in Tas-A-Ganesh grapevine.
International Journal of Fruit Science. 1-15.

DOI10.1080/15538362.2018.1555509.

Suryawanshi KT, Sawant IS, Sawant SD,
Shabeer ATP, Saha S, Pudale A, Dantre RK.
2018. Field evaluation of the bio-efficacy of
Bacillus subtilis DR-39 formulation for
enhancing pesticide degradation in grapes and

AR / BRI 3R d3H1 H U TuA

Papers presented at Symposia/ Workshops / Meetings

A.

SIARTE™ / International

Hif@® Ul / Oral Presentations

1.

Yadav DS. 2018. Compatibility of insecticides
with entomopathogenic fungi, Metarhizium spp.
and Beauveria spp. for bio-intensive
management of pink mealybug,
Maconellicoccus hirsutus (Green) in grapes,
Vitis vinifera Linnaeus' in First International
Conference on Biological Control' during 27-29
September 2018 at Bengaluru.

Ranade Y, Sawant IS, Chandrashekar M, Chavan
V and Pathak P. 2019. Application of
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optimisation of application dose. Indian
Phytopathology. 71(4):571-577. (NAAS:5.9)

Upadhyay A, Gaonkar TP, Upadhyay AK,
Satisha J, Shinde MP, Kadoo N, Gupta VS. 2018.
Global transcriptome analysis of grapevine (Vitis
vinifera L.) leaf under salt stress reveals the
involvement of different sets of genes at early
and late stages of stress in table grape cv.
Thompson Seedless. Plant Physiology and
Biochemistry. 129: 168—179. (IF 2.724) (NAAS:
8.72) (IF 2.724).

Yadav DS, Ranade YH, Samarth RR and Fand
BB. 2018. Cytology of stem borer Stromatium
barbatum (F.) (Coleoptera: Cerambycidae)
infesting grapevines in Maharashtra. Indian
Journal of Entomology, 81(1): 170-176.

Yadav DS, Yogita Ranade, Sagar Mhaske,
Shashikant Ghule (2019). Compatibility of
insecticides with entomopathogenic fungi,
Metarhizium brunneum (Petch) and Beauveria
bassiana (Bals.) for bio-intensive management of
pink mealybug, Maconellicoccus hirsutus
(Green) in grapes, Vitis vinifera Linnaeus.
(Accepted for publication in Journal of
Biological Control).

Trichoderma and Bacillus during initial berry
developmental stages inhibits epiphytic
colonization of grape berries by Cladosporium
spp., a post-harvest pathogen. In the 2nd
International Conference on “Recent Trends in
Bio-engineering (ICRTB 2019)' held on 16"
February 2019 at Pune.

Following oral presentations were delivered in
International Conference on 'Doubling The
Farmers Income Through Innovative
Approaches' organized during 9-11 April 2018
at Krishi Vigyan Kendra, Baramati, Pune

Sharma AK, Sawant SD and Somkuwar RG.
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2018. Grape growing, marketing and value chain
development for better returns: Strategies. P 19.

Upadhyay AK, Sawant SD and Upadhyay A.
2018. Strategies to enhance grapevine
productivity under moisture stress conditions.

B. <T¥/National

Invited Talks

1.

Banerjee K. 2019. 'Technological advances and
challenges in food safety and traceability of
agricultural produce: towards a new horizon'
Platinum Jubilee Lecture in the Section of
Agriculture and Forestry Sciences at 106"
Indian Science Congress held at Lovely
Professional University Jalandhar during 3" to
7" January 2019.

Sawant IS. 2019. In situ bio-degradation of
pesticide residues in horticulture crops —need of
the hour. Lead talk in 8" Indian Horticulture
Congress on Shaping Future of Indian
Horticulture held at Indira Gandhi Krishi
Vishwavidyalaya, Raipur, Chattisgarh during
17-21 January 2019.

Sawant IS. 2018. Role of microorganisms in
reducing fungicide use and their residues in
grapes. Lead talk in 'International Conference
on Sustainable Organic Agri-Horti Systems'
held on 28-30" November 2018 at Lucknow.

Sawant IS. 2018. Bacillus species for enhancing
degradation of pesticide residues. Lead talk in
the Symposium on 'Current and Emerging
Trends in Plant Health Management' held on 23"
and 24" August 2018 at Central Institute of
Subtropical Horticulture, Lucknow.

Sawant SD and Sawant IS. 2018. Enhancing
farmers' income through grape cultivation in the
subtropics. Lead talk in the Symposium on
“Current and Emerging Trends in Plant Health
Management” held on 23" and 24" August 2018
at Central Institute of Subtropical Horticulture,
Lucknow.

Hif&® u¥fel / Oral Presentations

L.

2.

Yadav DS, Fand BB, Amla U, Rathi Gunjan,
Mhaske Sagar H, Upadhyay A, Ahammed
Shabeer TP and Kumbhar Digambar R. 2018.
Behavioural response of Anagyrus dactylopii
(Howard) (Hymenoptera: Encyrtidae) against
honeydew associated bacterial volatiles from
grape mealybugs' in National Symposium on
Animal Behaviour, Biodiversity and Human
Future' during 04-07 December 2018 at
Kozhikode, Kerala

Saha S. 2018. Management of grape diseases by
fungicides. In Symposium on 'Current and
Emerging Trends in Plant Health Management'
held at Goa during 23-24 August2018. pp. 4.

Following oral presentations were delivered in
8th Indian Horticulture Congress on Shaping
Future of Indian Horticulture held at Indira
Gandhi Krishi Vishwavidyalaya, Raipur during
17-21 January 2019.

Samarth RR, Deore P, Mane V, Upadhyay A and
Sawant IS. 2019. Molecular breeding for downy
mildew resistance in grapes. In Session IV-B:
Crop Improvement: Biotechnological
Approaches. Abstract pp 56.

Sharma, AK, Banerjee K, Sawant SD and
Somkuwar RG. 2019. Global grape trading:
trend, Indian status and future strategies.
Abstractpp. 153.

Upadhyay A and Upadhyay AK. 2019. RNA seq
based transcriptome analysis of heat stress
response in grape (Vitis vinifera L.). In Session
IV-B: Crop Improvement: Biotechnological
Approaches. Abstract pp. 57

Upadhyay AK, Sawant S D, Somkuwar RG,
Saha S, Sharma AK, Banerjee K, Ramteke SD
and Yadav DS. 2019. Plastic cover-A risk
management strategy for extreme weather
events and early pruning in grapes. Abstract
pp-103.
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1.

Kulkarni RP, Ramteke SD and Ghosh JS. 2019.
In Vitro studies of different microbial consortia
on Chlormequat Chloride (CCC) degradation.
In: State level Conference on Interdisciplinary
Advances in Applied Biotechnology organized
by Department of Biotechnology Dr. D.Y. Patil
Arts, Commerce and Science College, Pimpri,
Pune during 24-25 January 2019.

Kulkarni RP and Ramteke SD. 2019. Ability of
beneficial phytopathogenic microbial consortia
to degrade Chlormequat Chloride (CCC) as a
food source in relation with food safety in
grapes. In National Conference on Sustainable
Agriculture organized by Department of
Agrochemicals & Pest Management Devchand
College, Arjunnagar, Belagavi on 12 February
2019.

Chaudhary P and Sharma AK. 2018. Artificial
intelligence for increasing production and
reducing input cost in grapevine (Vitis vinifera).
Souvenir of International Conference on
“Doubling The Farmers Income Through
Innovative Approaches” during 9-11 April, 2018
at Krishi Vigyan Kendra, Baramati, Pune. P 63.

Following poster presentations were presented in 8th
Indian Horticulture Congress on Shaping Future of
Indian Horticulture held at Indira Gandhi Krishi
Vishwavidyalaya, Raipur during 17-21 January
2019.

4.

Naik S, Upadhyay A and Sharma AK. 2019.
Micropropagation of Vitis vinifera cultivar
Thompson Seedless using nodal cuttings.
Abstractpp. 31-32.

Samarth RR, Upadhyay A, Sawant IS, Deore P
and Mane V. 2019. Genetic variability,
heritability and genetic advance for bunch and
berry characters in grapes. In Session III: Crop
Improvement: Conventional Approaches.
Abstract pp. 352.

Sharma, A K; Somkuwar, R G; Naik, S; and
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Sawant S D. 2019Effect of inactivated yeast on
colour and quality of Nana Purple grapes.
Abstractpp. 77-78.

Naik, S; Sawant, SD; Sharma, AK and Raut, G.
2019. Drying kinetics of grapes under different
drying conditions. Abstract pp. 185-186.

Following poster presentations were presented
in DAE-BRNS Life Science Symposium 2018
on Frontiers in Sustainable Agriculture at Bio-
Science Group, BARC Trombay Mumbai
during 26-27 April 2018

Kulkarni RP and Ramteke SD. 2018. In vitro
studies of different microbial consortia on
Chlormequat Chloride (CCC) degradation.

Kulkarni RP and Ramteke SD. 2018. Potential of
beneficial Phytopathogenic consortia to degrade
Chlormequat Chloride (CCC) in grapes.

ER\_-I%/ Books

I.

Ramteke SD and Khot A. 2018. Studies on
bioefficacy and persistence of residues of CPPU
in grapes. LAP LAMBERT Academic
Publishing. Pp.233. ISBN: 978-613-8-26973-3.

Somkuwar RG. 2019. Canopy management after
foundation pruning in Grapes (in Marathi).
Techno Publisher, Pune. Pp. 147. ISBN 978-9-
384947-52-1.

Somkuwar RG. 2019. Canopy management after
Fruit pruning in Grapes (in Marathi). Techno
Publisher, Pune. Pp. 147. ISBN 978-9-384947-
54-5.

Somkuwar RG. 2019. Use of Plant Growth
Regulators in grapes (in Marathi). Techno
Publisher, Pune. Pp. 100. ISBN 978-9-384947-
53-8.

I JEITT / Book Chapters

I.

Ray SS, Mamatha S, Kimothi MM, Kumar P,
Sehgal S, Manjunath KR, Bhattacharya BK,
Chaudhary KN, Raj U, Hebbar KJ, Murthy CS,
Kameswara Rao SVC., Raju PLN, Handique
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BK, Goswami C, Sharma HP, Singh KK,
Upadhyay AK and Saxena M. 2018.
Horticultural Crops Assessment and
Development using Remote Sensing. In:
Shaping the Future of Horticulture (Eds. K. L.
Chadha, S. K. Singh, Jai Prakash and V. B.
Patel). Chapter41. pp. 609-623.

Sharma BK, Rai RK and Saha S. 2018. An
overview of soil microorganisms pathogenic to
vegetable crops: Detection, Development and
Management. In: Recent Advances in
Microbiology, Vol.3 Eds: N C Gautam, S. P.
Tiwari and Rajesh Sharma pp 225-238. Pub:

AP gﬁﬁﬁ / Technical bulletins

L.

Sharma AK, Shabeer ATP, and Banerjee K. 2019.
Manjari Medika grape juice variety: suitable for
zero waste concept of processing. Pp 7. ICAR-
National Research Centre for Grapes, Pune.

IEESIE gﬁ%ﬂ / Extension bulletins

1.

Sharma AK, Somkuwar RG, Upadhyay AK,
Sawant SD and Naik S. 2018. Production of
quality and safe dried grapes. pp. 12. ICAR-
National Research Centre for Grapes, Pune.

YA RI/ME=/ Institutional publications

Nova Science Publishers Inc., New York, USA 1. SawantSD, Upadhyay A, Sharma AK and Yadav
Upadhyay A. 2018. Transgenic research in fruit DS (eds.). 2018. Annual Report 2017-18, ICAR-
crops. In Rout, G.R and Peter, K.V. (eds). National Research Centre for Grapes, Pune
Genetic Engineering of Horticultural Crops. (bilingual). Pp.147.

http://dx.doi.org/10.1016/B978-0-12-810439- 2. 3R SUTEAy, 3ror R omf 3k g Rig area.

2.00004-0. Elsevier publication, U.K.

2018. 3R}, T 37%. Y. 46.

N, I
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AT ferofet & AT FYIMREL, R,
3MTRUAAT, 3MRITRAT B 436

MEETINGS OF QRT, RAC, IMC, IRC WITH
SIGNIFICANT DECISIONS

TeasTa wter qef (FIIReET) i 436

R PfY srgaerT afes 3 wpeigu - SR
IIHUE Pg, YU b ol Wipegu dRGT SR
THTA3M. 1 (8)/2018-LV i 11 feeR 2018 &
AR drefl verarier e gt (FYSTRET) &l T .
01/04/2013 | 31/03/2018 T T ydadi i auf &
3rafd & R fou U oy ofiR IuafedRt Hit wfey
e et 3 foTg o | 5 o e AeRT B

Teg&T

1. I . 3l Rrgmofl, gd geruf, Sf. aEuEsiR
IrEET faeafdeme

GRS

2. @ Ul &t oiepr, g UIheR (STTErt), SnfSar gt
ug drenfidht faeafdene
SfeRITT

4. 3 WA 9, PN & & SH, SRR TS
PN faeafremed

5. @I 3R, &. TaT, Feere, wgrenr Mt aor
affenfieeur e, auf

W |ta

6. I IFIVYT IUTLAR, TG IS, HIHFII—
RI3HegH, I,

FYITRC! Dl Ugell 3% TTHTIA-I373TId, IoT § 5-6
TRART 2019 & QR SRR &1 T8 oft| 3T, 3R, &, THT,
39 dod 1 Sufd el 9|
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Quinquennial Review Team meeting

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

Chairman
1. Dr. S. D. Shikhamany, Former Vice-
Chancellor, Dr. YSR Horticultural University

Member

2. Dr. P. C. Lenka, Former Prof. (Hort.), Odisha
University of Agricultural and Technology

3. Dr. Yadvinder Singh, Ex-Head, Dept. of Soil
Sci., PAU, Ludhiana

4. Dr. T. Ramesh Babu, Former Dean of
Agriculture, charya N. G.Ranga Agricultural
University

5. Dr. R. K. Gupta, Director, Mahatma Gandhi
Institute for Rural Industrialization, Wardha

Member Secretary

6. Dr. Anuradha Upadhyay, Principal Scientist,
ICAR-NRCG, Pune

The first meeting of QRT was held during 5-6"
Feb 2019 at ICAR-NRC for Grapes. All the members
except Dr R.K. Gupta, were present for the meeting.
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So # gt . oF [ @I BlswR . . I A,
Qe THa e & et denfres, SufRid 1 5 e,
2019 I gag, AMRT 7 TANTHS IR T BT QRT b
3R e denfie & A1 Tl 6T 37 b q1§ TARTA
3R Star T fhT TTeTTet BT ST fohar TR |

43 bl YR HIP3Y T A g3 | . T B, e,
7 FYIIRCT & Tl BT W PATl 39D 915 fUeat
FYITRCT Pl BHRATS HTae, IR e 1 el qra auf
& SR UG, FEIM & FHRI SIHBRT 3R RAIE 6
31afer & SR faefra v vienfifdsat &t megfer &t 7S]
3P 91, PRIHH P AFIGefD gRT el Ui et &b SR
PIRIHHIIRTR ST SUCTfed] TR b1 TS |

FIHRS D gAY dob 1. v, Sl Rramoft Y
remerT ¥ 11-13 A1, 2019 & SR AT it 7
oft| 3 95 H FYIRCT & TH! TGHT HIN[G o | TSRS
% TG 10 HTE 2T 2TH 2! ATRID Ugdl | 11 AT I S =
A1 g1 A1RAep | Frreff fh=a=1 o wrer araiia il ST, 4.
. e, e @ A9 8l g5 9Ed, SILoA B
ST, 1. 3. P. A iR 1. 4. [, gga f g &
A Sl D .

s = s ] }\ S

1Y Ugd | G | HIgTS!, AP H (R ISl B Bl
SR fopa, ST vep 3ol fohaT ScUTge dUt g oI 8000
q rftrp fpam 6 SHGT AgwudT g1 dob & SRH
frafd IR # SRl iR A7 3R WG Igu-T373 D
D1 e ATot AfSHT B BRI TRITDRUT 3R FIRT U
P HY T AP T b TR R 791 DI TS| 39 91, T 7
3ot ARERTG S¥< & GITaaTet, ATRIS | R 91 &7

The meeting was attended by Dr S.D. Sawant,
Director and all the scientists except Ms. T. Anupa.
On 5" February 2019, the Committee visited
experimental vineyards and discussed the details with
respective scientist. The field visit was followed by
visitto NRL and Biotechnology laboratory.

The meeting started with the [ICAR song. Dr S.D.
Sawant, welcomed the QRT members. This was
followed by presentation of action taken report of last
QRT, scenario of grape industry during last five years,
general information about the institute and major
technologies developed during the period.
Subsequently, programme-wise research
achievement for five years were presented by the
programme leader.

The second meeting of QRT was held during 11-
13th March 2019 under the Chairmanship of Dr S.D.
Shikhamany. The members arrived at Nashik on the
evening of 10th March. On 11th March the team
visited the grape processing unit and demonstration
plot as well as to interact with the beneficiary farmers
at Nashik. Dr S.D. Sawant, Director along with Dr
Indu Sawant, Dr A.K. Upadhyay, Dr A.K. Sharma and
Dr D.S. Yadav accompanied the team. The team

visited Sahyadri Farm, Mohadi Nasik, which is a
leading farmer producer company with a membership
of more than 8000 farmers. During the meeting,
opportunities and demands of export market and post-
harvest processing of ICAR-NRCG variety Manjari
Medika and promotion of its juice as health drink was
discussed. After this, the team visited the vineyard of
Mr Shivaji Sahebrao Baste at Dhongavanwadi,
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13 91 & @t §, RRIgRe! & a1 arciia o 36 6
el H1 g oftl do H
TERIGE & areue 3k & |
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29e 3R fparfiier 3R Searees = -

sk =fggr afy Aiegad & 5T
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Pimpalgaon Nashik where schedule for the
production of Zero residue grape involving biocontrol
agents is being demonstrated. The team was informed
that no pesticide is detected in the samples drawn
from this plot. The grower expressed his satisfaction
over the results of ongoing demonstration. Chairman
on behalf of ICAR-NRCG felicitated Mr Shivajirao
Baste for his continuous support and cooperation to
the scientists of this Centre. Later on, the QRT
interacted with other beneficiary farmers at MRBDS
office at Nasik. The meeting was attended by 14
growers. The team interacted with the growers where
demonstration on techniques for water use efficiency
and soil management are conducted. Growers
informed that there was sustained production and
reduction in cost of production under poor soil
conditions by applying improved soil management
techniques and improved water use efficiency as
suggested by the scientists of the Centre.

On 12" March, during meeting presentation on
research progress on post-harvest technology, was
made by Dr A. K. Sharma, followed by presentation
on future research programmes by the Chairman. In
the afternoon, QRT interacted with the members of
Institute Management Committee, followed by
interaction with non-scientific staff including
administration, technical and skilled supporting staff
and members of Institute Joint Staff Council.

In the forenoon of 13" March, interaction meeting
with the stakeholders was
e arranged. The meeting was

o attended by the president

- of MRDBS, President of
weeaas Karnataka Grape Growers

"2 Association, Directors of
regional units of MRDBS,
leading table and raisin
grape growers and Vice
President of Mahindra
Agri Solutions Ltd.

T *«‘,
M h During the meeting,
growers requested that the
Centre should take up
research to develop package of practice to tackle
specific problem associated with important varieties
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for domestic and export market. It was pointed out
that Manjari Naveen developed by the Centre is a
good variety except for poor shelf life at high TSS. It
was decided to develop maturity indices for Manjari
Naveen. Also Manjari Medika, the juice variety
should be promoted as health drink. Among raisin
industry, demand is for black seeded raisins,
therefore suitable variety should be identified for this
purpose. Different drying methods were also
discussed and it was proposed that varieties suitable
for sun drying may be identified as there is demand
for sun dried raisins in export market. Also work on
pesticide residue detection and safety standards for
raisins should be intensified. The QRT assembled
again in the afternoon of 13" March and discussed
with the Director and the scientist about the need for
additional land, manpower, infrastructure, additional
laboratory spaces, fund requirements, HRD
requirement, linkages etc.

In general, the QRT was happy regarding Centre’s
commendable progress in many fields and is working
in tandem with the needs of the grape growers and the
grape industry. Among other recommendations, the
QRT emphasised on the following aspects:

1. Intensification of conventional breeding with
major emphasis to evolve self-thinning and
naturally bold berries.

2. Development of protocol for embryo rescue,
and markers for loose bunches and bold berries.

3. Manjari Kishmish may be promoted for table
grape production also.

4. Standardization of agronomic practices for the
varieties identified by the Centre as well as the
growers.

5. Increasing the component of basic research in
canopy management.

6. Threshold levels of tolerance to abiotic stresses
by different stionic combinations should be
determined.

7. Research on micronutrients was on a low key in
the past. It should be initiated and intensified.

8. Artificial intelligence based diagnosis of nutrient
deficiencies, disorders, moisture stress, and pest
and disease incidence to aid in automated sprays.
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Biochemical basis of induced systemic
resistance and mode of action of antagonists
should be established.

Duration of effectiveness of biocontrol agents
should be substantiated.

Research on apneumones (semiochemicals)
concept needs to be exploited.

Research on Nano pesticides against disease and
insect pests may be initiated.

Attempts should be made to commercialize the
B- glucosidase enzyme positive yeast strains.

More emphasis should be given to develop
technologies for grape drying including drying
process, packaging, minimizing browning
during storage etc.

Phenolic compounds from wine grapes should
be encapsulated as value added products.

Extension activities of the Centre must be
extended to Karnataka and Tamil Nadu also
involving ATARI/KVKs.

Additional land is required for expansion of
nursery activities, establishment of hybrid
evaluation block and new laboratories

Capacity building in plant breeding, bio-
fortification, plant nutrition, eco-physiology,
tracer techniques, nano-technology and
environment protection.

Additional scientific and technical posts may
essentially be created for the Centre and it may
be upgraded to the status of national institute.
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Research Advisory Committee meeting

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

Chairman

1. Padma Shree Dr. K. L. Chadha, Ex DDG
(Hort.), ICAR.

Member

2. Dr. A.S. Bindra, Former Head, Deptt. of Hort.,
PAU, Ludhiana

3. Dr. K.C. Bansal, OSD, NAEP Unit, IARI, New
Delhi

4. Dr. Brahma S. Dwivedi, Head, Soil Science
and Agricultural Chemistry. IARI, New Delhi

5. Dr. Abraham Verghese, Ex-Director, [CAR-
NBAIR, Bengaluru and Director, GPS
Institute of Agricultural Management,
Bengaluru

6. Dr. Anjan Bhatttacharya, Prof. and Head, Dept.
of Agril. Chemicals, BCKV, Nadia, WB

7. Dr. C.K. Narayana, Head, Division of
Postharvest Technology, ICAR-ITHR,
Bengaluru

8. Shri. Dnyaneshwar Kaule, At Post: Wadhane,
Tal. Baramati, Dist. Pune

9. Shri. Dnyaneshwar Pandurang Dalvi, Kothurne,
Post: Pavana Nagar, Tal.Maval, Dist. Pune

Ex-Officio Member

10. Assistant Director General (Hort.-I), I[CAR,
New Delhi

11. Dr. S.D. Sawant, Director, ICAR-NRCG, Pune
Member Secretary

12. Dr. Indu S. Sawant, Principal Scientist, [CAR-
NRCG, Pune

The 20" meeting of the RAC was held on 20-21"
July 2018 under the Chairmanship of Padma Shree
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Dr. K. L. Chadha, Ex DDG (Hort.), ICAR. Dr. A. S.
Bindra, Dr. K. C. Bansal and Dr. C. K. Narayana
could not attend the meeting due to health issues;
being out of country and deputed to another meeting
respectively. All the scientists attended the meeting.
The following were the recommendation of the RAC:

1. The Scientists involved in grape breeding of this
institute may be provided an opportunity for
interaction and exposure to the breeding
programmes/methods followed by International
organization.

2. The NRL, is currently facing the challenge of
sustainability. Under such circumstances, the
sustainability of the laboratory does not seem
possible. Therefore a serious effort on the part of
ICAR is essential to enable sustain such an
important laboratory facility which is
contributing nationally in managing food safety
in the country.

3. Stem borers have emerged as a commercially
important pest as its infestation is increasing
horizontally and reducing the productive life-span
of vineyards. The strategy for management of
stem borers needs to be reoriented. A collaborative

research programme

with ICAR-IIHR and

ICAR-NBAIR,

Bengaluru should be

taken up for developing

a suitable management

strategy.

The Centre should
compile all scientific
information in the form
of a technical bulletin
on 'Grape cultivation
under plastic cover'
and popularize this
technology among the grape growers.

5. The Centre should seek the intervention of
Director General, ICAR regarding the
procedural difficulties in the speedy
commercialization of Bacillus subtilis strain
DR-39 for bio-degradation of pesticides.
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3 S /BRITT

o UBMSHIRRUI-Thel (3FR) &I Uerdiier FHiem gef ot
3% TSt S, . v, TgeT, Id SuRIGed (JrTar)
I3 I STET&IT H goTTs T8 off | A1 el Grdieha,

Institute Research Committee meeting

The Institute Research Committee (IRC) meeting
for evaluating the progress made during 2017-18 was
held during 19-20, 23 and 31 March 2018 under the
Chairmanship of Dr. S.D. Sawant, Director. Progress
reports of the ongoing research projects were
presented by all the principal investigators.

The mid-term IRC meeting was heldon 17, 18,22
October and 12 November 2018 under the
chairmanship of Dr. S.D. Sawant, Director. Technical
Programme for the next fruiting season 2018-19 was
discussed for all the projects. Dr. D. S. Yadav,
Member Secretary, IRC coordinated these meetings.

Institute Management Committee meeting

The 39" meeting of IMC was held on 19" July
2018 under the Chairmanship of Dr. S. D. Sawant,
Director. During the meeting, the committee was
apprised about the items of work completed during
XIIth plan. The major discussion was held for
seeking approval of IMC for repairs of two crore liter
water tank in S. No. 32 before approval and sanction
from ICAR, New Delhi.

The 40" meeting of IMC was held on 12"
March, 2019 under the Chairmanship of Dr. S. D.
Sawant, Director. The meeting was mainly for
interaction with QRT Team for ongoing
developmental activities of the Institute.

Priority Setting, Monitoring and Evaluation
Committee Meeting

A meeting of PME committee was held on 18"
Augustand 11" October 2018 to evaluate RPP-III of
the completed projects. In the meeting held on 22"
October 2018, RPP-I of new project proposals
were deliberated. RPP-1II of completed projects
were evaluated in the meeting held on 12"
November2018.

Other Meetings / Workshops

* The QRT meeting on AICRP-Fruits (Grape) was
convened on 7" April, 2018 at ICAR-NRCG under
the chairmanship of Padma Shree Dr. K. L.
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Chadha, Former DDG (Hort. Sci.) ICAR. Seven
centres viz. MPKV, Rahuri; GRS, Rajendranagar;
ARI, Pune; PAU Ludhiana; KNK College
Mandsaur; TNAU, Theni; ICAR-IARI, New
Delhi and ICAR-NRCG participated in the
meeting. Thematic presentation was done under
grape improvement, production and protection
technologies. Dr. R. G. Somkuwar and Dr. A. K.
Upadhyay were rapporteurs for the crop
improvement and production session. Dr. D. S.
Yadav and Dr. S. V. Kolase were rapporteurs in
crop protection sessions. An interactive meet of
stakeholders and scientists was conducted to
identify the need of the industry. Further centre-
wise presentation was made to address the specific
constraints for delivering the outcomes. Dr. A. K.
Sharma and Dr. Roshni were rapporteurs for this
session. The next day QRT team along with Ms.
Sharmistha Naik and Dr. Roshni Samarth visited
Hol farm to monitor the on-going trials under
grapes and the centre facilities.

An interface meeting of ICAR Institutes in
Maharashtra and Department of Agriculture
(Maharashtra) was organized at the Centre on 20"
June 2018. Agriculture Commissioner Mr. S.P.
Singh and Dr. N. P. Singh, Director, I[CAR-NIASM
conducted the meeting as Chairman and Co-
chairman. All the Directors of Agriculture
Department attended the meeting. About 10 ICAR
institutes and 5 regional centres presented their
achievements and mentioned about expectations
from Agriculture Department for popularizing
technologies developed.

A meeting of Directors of Pune based ICAR
Institutes was convened under the Chairmanship
of Shri. Chhabilendra Roul, Special Secy. DARE
and Secy. ICAR at ICAR-NRCG, Pune on 20"
July 2018.

Dr. S. D. Sawant and Dr. Indu S. Sawant discussed
on grape cultivation in MP with the Commissioner
of Horticulture, Govt. of Madhya Pradesh on 18"
January 2019
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CONSULTANCY, PATENTS AND
COMMERCIALISATION OF TECHNOLOGY

39 99 faftre densi & fog ofR @l & Rl
el W 12 WM dRipH fhy U e fave

Twelve consultancy programmes on different
aspects of grape cultivation were undertaken for

R & various organizations as detailed below.
Title of the Sponsored by From To Consultants Project
consultancy project Cost (Rs.)
1. Guiding grape Mahatma Phule  |03/04/2018 |03/04/2018 |Dr. R.G. Somkuwar 25960
growers in growers' |Krishi Vikas Dr. A.K. Upadhyay
seminar at Indapur |Kendra,Indapur
2. Guiding grape Ralis India 04/06/2018 |04/06/2018 |Dr. R.G. Somkuwar 12980
growers in crop Limited, Pune
seminar as subject
matter specialist at
Nasik
3. Guiding grape Fresh Express 03/08/2018 [{03/08/2018 (Dr. S.D. Ramteke 12980
growres on Logistics Pvt. Ltd.
‘Plantation of
grapes for export’
in the seminar
organized at Nasik
4. Expert advice for |Insecticides 13/08/2018 [13/08/2018 |Dr. S.D. Sawant 24780
environment (India) Limited Dr. Sujoy Saha
awareness project
initiated by
Insecticides (India)
Limited in short
film shoot at
Mumbai
5. To deliver lecture |Dabholkar Prayog [30/08/2018 |30/08/2018 |Dr. D.S. Yadav 7080
on ‘Insect Pariwar
management in
grape vineyard’ in
the Charchasatra
organized at Nasik
6. Soft Intervention  |Shri Siddhanath  |01/09/2018 [01/09/2018 |Dr. S.D. Sawant 24850
Training Grapes Processing Dr. A.K. Sharma
Programme Cluster,Chinchani,
Tal Tasgaon
Dist.Sangli
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Title of the
consultancy project

Sponsored by

From

To

Consultants

Project
Cost (Rs.)

1.

To guide grape
exporters on ‘Crop
Protection’ in the
seminar organized
at Sayyad Pimpri,
Nasik

Uttamrao Dhikale
Krushi Vigyan V
Vikas Mandal, At
Post- Sayyad
Pimpri, Tal &
Dist. Nasik

07/09/2018

07/09/2018

Dr. D.S. Yadav

7080

Guiding grape
exporters on
‘Disease / residue
management and
practices towards
harvesting of
quality grapes’ in
the training
programme
organized at Nasik

Isha Agro India

07/09/2018

07/09/2018

Dr. S.D. Sawant
Dr. Sujoy Saha

24780

Guiding grape
growers on
‘Canopy
management for
production of
quality grapes’ in
the training
programmes
organized at
Pimpalgaon
Baswant (Nasik),
Lasurne (Pune) and
Tasgaon (Sangli).

Coromandel
International Ltd.

25/09/2018
27/09/2018
28/09/2018

25/09/2018
27/09/2018
28/09/2018

Dr. R.G. Somkuwar

38940

Guiding grape
growers as chief
speaker on disease
management in
technical session
cum extension
programme in
Nasik

Anand Agro Care

28/09/2018

28/09/2018

Dr. S.D. Sawant

12980

Guiding grape
growers for grapes
crop seminar
organized at
Narayangaon

Rallis India
Limited, Pune

10/10/2018

10/10/2018

Dr. A K. Upadhyay

12980

Guiding grape
growers in the
farmers meeting
organized at
Narayangaon

Zytex Biotech Pvt.
Ltd., Mumbai

24/10/2018

24/10/2018

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

24780
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Sale of planting material

A total of 35678 rooted cuttings of rootstocks and
scion varieties were distributed to grape growers,
government agencies and research institutes. This
planting material was distributed in Maharashtra,
Karnataka, Tamil Nadu, Himachal Pradesh, Uttar
Pradesh, Bihar, Gujarat, Andhra Pradesh, etc.

)
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AR 3ifaRd AU BRIBH

APPROVED ON-GOING INSTITUTE PROGRAMMES

1. 3R T WR&T, f%aur iR Suah

1. d %, dred, fherfier, S iR qoga st &
IRI & TG FATET BT Hae — ot a=om

2. RN FR (fafew wu.) & forg & J v Faon &
gt (ddidiumaTRy ford aifva)

1. 3R BT AP GUR

3. R ol H onifde ara ufifshanefial grafsheer
IR DT DHIITHD FHTUIIEHRUT 3R ffirefch Sia

4, Hieel™d 3R H Srel fiersy fcRregendr & forg #reh
IR T Tehi1eh & [T & forq Ut

5. 3R H ersH 3R urasy! Ty I HiRigred & fory
3MfUeh TS bl Tehlepel erfel

6. favel T iR 9t AT & forg v

7. i IR IS HREDT GRT 3R H S 3R o
[EIEECISRECaS]]

8. T SRR T JTaiferes GaR

1L 3R 9 U, SUGHal §6M 3R
TR & forg IeuTee ddbiap! &1 AT
3R enes

9. TSI hdl 3R a5 3FRI Pl gfg, IUST IR Tt AT
& foTq Fergdl o1 3idher

10. 3FR (fafew fafaeheT Uat.) Hergii ol G&w uefe &
foTT HicTpict BT HTFh IhRu]

11, 3FR ¥ TOrET aTet! 9 AR b IUGH 8 Sl
HaefT dep-iept 1 forprT

12, STt IUITT &l H GER DT qebrieh DT R IATGD!
& i B v
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I. Conservation, characterization and
utilization of grape

1. Management of grape genetic resources of table,
wine, raisin, juice and rootstock varieties - Phase 11

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

5. Anintegrated approach of molecular breeding for
downy and powdery mildew resistance in grape
(DBT funded)

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.

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

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

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

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

12. To demonstrate techniques to improve water use
efficiency in growers' field
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13. 3R 3§ 3R IUTGHT TR TR STTERUI BT HHT
14. 3R Hard # AT DY ITAFIT, uery 31k 3id W)
eI

15, IRA ¥ 3R I P SUTth &1 BT STGTH TIIT
GIRT STeTaTyg TR ¥ TR

1V. 3R H UhIgd ARETT il &1 famr
3R ele

16. 392N STHToTT TOTaRTT aTel 3FR & SedTe o Sia—Te
3T 3R PIe TEe Hiegel (SR GRT 31iferes fard aifva)

17. 3R # Sfiarfoges uof GrT o1 21ez iR IHeT Hag

18. 3R H T B T HagT

19. B FFGHT MR TgT AR IUSRT BT IYANT
IR AR TN H SAfde IR 3wifde d@l B aan
TRTT 3R G AT

V. 3R TRIRARUT R oI wadd & forg
JeTE-gd 3R geaTd a1 BT fadrT
20. @ uqf H Joawigdd gg ANl SU-ITRl B

TN

21, UIqY AT HWAET IR IgRYfehed adT R |
e gfefd ScuT] P faeT

22, foperfirer ura § IR F od I8k T SR b
R 1 STea

VI. 3R 3R 30&d TR¥pa UGl § QT
IRET

23 Py AR Td TG IR H HY-IARA raQst
3R G T fILCTUT SR JRAT 3iehet

24, TR & AT TG IeUG1 T TISur uretm 31k
IR i (ThUHCRICSATS GRT fore aifier)

VIL. &3, IcUTeA 3R 3R $i qorea g™
AR IUTehdTr Hl g7 @A $ forw
feauR®i & 91 3R BiereT § GUR

13. Effect of plastic cover on grapevine growth and
productivity

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

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

IV.Development and refinement of
integrated protection technologies in
grape

16. Bio-intensive disease and pest management

module for production of residue compliant quality
grapes (AMAAS partially funded)

17. Studies on bacterial leaf spot and its management in
grapes
18. Management of stem borer in grapes

19. 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

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

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

22. Studies of pre-harvest and drying conditions to
improve quality of raisins

VI. Food safety in grapes and its processed
products

23. Analysis and safety evaluation of agrochemical
residues and contaminants in agricultural
commodities and processed products

24 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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CONFERENCES, MEETINGS, WORKSHOPS,
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International Seminars/Symposia/Conferences

Agri-Horti Systems

st &1 W JAfERIAmRE) 3rafd/Period JTASTh TG WA
Name of the e @ ot Organizer and place
Scientists Title of Seminars/
Symposia/Conferences
Dr. S.D. Sawant International Conference | November Doctor's Krishi Evam
Dr. Indu S. Sawant on Sustainable Organic 28-30, 2018 Bagwani Vikas Sanstha,

Lucknow

Dr. A.K. Upadhyay
Dr. A.K. Sharma

International Conference
on Doubling the Farmers
Income through

April 9-11, 2018

Krishi Vigyan Kendra,
Baramati, Pune

Control Approaches
and Applications

Innovative Approaches
Dr. K. Banerjee International Symposium | December ICMR-National Institute
on Endocrine-Disrupting 13-14, 2018 of Nutrition, Hyderabad
Chemicals: Past
Experiences, Present
Scenario and Future
Approaches
Dr. K. Banerjee 2nd International February MIT ADT University at MIT
Conference on Recent 16,2019 School of Bioengineering
Trends in Bioengineering Sciences & Research, Loni
Kalbhor, Pune
Dr. Ahammed International Conference November ICMR, NCCS and NCMR
Shabeer T.P. on Microbiome Research 19-22, 2018 at Pune
Dr. D.S. Yadav Ist International September Society of Biocontrol
Conference on Biological| 27-29, 2018 Advancement; ICAR-NBAIR,

Bengaluru; and ICAR, New
Delhi in collaboration with
CABI, IAPPS and IOBC
Parthenium Working Group
at Bengaluru
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National Seminars / Symposia / Conferences

Dr. R.G. Somkuwar

Dr. Anuradha Upadhyay
Dr. A K. Upadhyay

Dr. S.D. Ramteke

Dr. A K. Sharma

Dr. Roshni R. Samarth
Ms. Sharmistha Naik

Future of Indian
Horticulture

CEURCIECa L] AfARI AR/ 3rafdr/Period AATSID TG FAT
Name of the e a1 ofiew Organizer and place
scientists Title of Seminars/
Symposia/Conferences
Dr. S.D. Sawant 8th Indian Horticulture | January Horticultural Society of India at
Dr. Indu S. Sawant Congress on Shaping 17-21, 2019 Indira Gandhi Krishi

Vishwavidyalaya, Raipur,

Dr. Indu S. Sawant

Strategies & Challenges
in Doubling Farmer's
Income through
Horticultural
Technologies in
Subtropics

June 21-22, 2018

ICAR-Central Institute of
Subtropical Horticulture,
Lucknow

Dr. Indu S. Sawant
Dr. Sujoy Saha

Current and Emerging
Trends in Plant Health
Management

August
23-24,2018

Plant Pathology Section,
College of Agriculture, Nagpur
and Association of Plant a
Pathologist, Dr. PKDV, Akola
at Goa

Dr. K. Banerjee

Emerging Trends in
Analytical Sciences
(ETAS-2018)

July 30-31, 2018

Indian Society of Analytical
Scientists (ISAS) in association
with CSIR-Indian Institute

Agricultural
Transformation

of Chemical Technology,
Hyderabad at Hyderabad
Dr. K. Banerjee 106th Indian Science January Indian Science Congress
Congress, 2019 Future 3-7,2019 Association at Lovely
India: Science & Professional University,
Technology Jalandhar
Dr. K. Banerjee 14th Agricultural February National Academy of
Science Congress, 20-22, 2019 Agricultural Sciences,
2019 Innovations for New Delhi
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scientists

PrieTeT/dod B o

Title of workshop/meeting

3rafe/Period

ISP Td WA=

Organizer and place

Dr. S.D. Ramteke

Seminar on Emerging Trends
in Plant Physiology for Crop
Production under Climate
Change Scenario

August 4, 2018

Mahatma Phule Krishi
Vidyapeeth, Rahuri and
Indian Society for Plant
Physiology, New Delhi
at MPKV, Rahuri

scientists

Dr. A.K. Sharma Agri Tech Summit and April 21, 2018 College of Agriculture,
Awards 2018 Pune
Dr. D.S. Yadav 42nd Annual Conference of December Department of Zoology,
ESI & National Symposium 4-6, 2018 University of Calicut and
on Animal Behaviour, The Ethological Society
Biodiversity and Human of India
Future
Dr. Roshni R. Opprtunities in Import September Maharashtra Chamber of
Samarth of Agri-Horticultural 11, 2018 Commerce, Industries &
Planting Material Agriculture at Pune
Ms. Anupa T. NHB-ICAR Horticulture February New Delhi
Institutions, SAU/SHU/CAU 5-6,2019
and Horticulture Training
Institutes Conference
HRISTEA/A3H
Workshops/Meetings
ISRl &1 A HRIeTET/ded @1 ofifs 3rafr/Period 3IIISTah T AT
Name of the Title of workshop/meeting Organizer and place

Dr. S.D. Sawant

Meeting to discuss proposal of
BVG Life Science Ltd., Pune
for enhancing agricultural yield
during kharif season 2018.

April 24, 2018

Chief Secretary, Govt. of
Maharashtra, Mumbai

Dr. S.D. Sawant Meeting for discussion on May 2, 2018 APEDA, New Delhi
production cost of Grapes in
season 2010.

Dr. S.D. Sawant Meeting of the Tenure May 15, 2018 ICAR, New Delhi

Renewal Committee.

Dr. S.D. Sawant

Joint Agresco 2018.

May 24-26, 2018

Dr.BSKKYV, Dapoli
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Name of the Title of workshop/meeting Organizer and place
scientists
Dr. S.D. Sawant Meeting to discuss the June 1, 2018 Secretary to Vice President

proposed National
Consultation meeting on
Agriculture held on
21-22 June 2018 at Pune.

of India, New Delhi

Dr. S.D. Sawant

2nd National Consultation
Meeting on Agriculture titled

June 21-22, 2018

At Vaikunth Mehta
National Institute of

Directors' Conference.

'Making Agriculture Cooperative Management,
Sustainable and Profitable’' Pune.
Dr. S.D. Sawant ICAR Foundation Day and July 16-18, 2018 ICAR, New Delhi

Dr. S.D. Sawant

Visit to grape gardens and
pack houses in Nashik district
along with the Chairman,
RAC - Dr. K.L. Chadha and
Dr. W.S. Dhillon, ADG
(H-II), ICAR.

July 22, 2018

Nashik

Dr. S.D. Sawant

Meeting with the Secretary,
DARE & DG, ICAR.

September
21-22,2018

ICAR-NAARM,
Hyderabad

Dr. S.D. Sawant

Briefing meeting of QRT with
the DDG (HS), ICAR.

January 9, 2019

ICAR, New Delhi

Dr. S.D. Sawant

Dr. Indu S. Sawant

Discussion with the Minister
of Agriculture and the
Commissioner of Agriculture
of Govt. of Madhya Pradesh
on possibility of grape

cultivation in Madhya Pradesh.

January 18, 2019

Govt. of Madhya
Pradesh, Bhopal

Dr. S.D. Sawant

ICAR Directors
Conference-2019.

January 31-
Februaryl, 2019

ICAR, New Delhi

Dr. Anuradha
Upadhyay

Meeting of IBSC of DOGR as
DBT nominee

December
12,2018

ICAR-Directorate of
Onion and Garlic,
Rajgurunagar, Pune

Dr. Anuradha
Upadhyay

Meeting of assessment
committee for CAS scientist
as expert

October 12, 2018

ICAR-Indian Institute of
Horticultural Research,
Bengaluru

Dr. Anuradha
Upadhyay

Meeting of Project Monitoring
and Evaluation committee of
DBT NCS-TCP held on

January 31, 2019

At New Delhi
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Name of the Title of workshop/meeting Organizer and place
scientists
Dr. Anuradha Briefing meeting of QRT January 9, 2019 At New Delhi
Upadhyay with DDG (HS)
Dr. Anuradha Meeting of IMC of ICAR-NRC| October 23, 2018 ICAR-National Research
Upadhyay on Pomegranate Centre on Pomegranate,
Solapur
Dr. AK. Upadhyay | Interface meeting between June 20, 2018 ICAR-NRCG, Pune

ICAR institutes and
Department of Agriculture
(Maharashtra)

Dr. S.D Sawant QRT meeting of NIASM, July 8, 2018
Dr. A K. Upadhyay Baramati. Presented research
work carried out at
ICAR-NRCG on Abiotic
stress and possibility of
collaboration with NIASM

National Institute of
Abiotic Stress
Management, Baramati

Dr. A.K. Upadhyay | Stakeholders' interaction with | June 24, 2018
Hon. Union Minister on
Human Resource Development

KVK, Narayangaon

Dr. AK. Upadhyay | Workshop for September
launching of CHAMAN 19-20, 2018
Phase II and presentation of
institute work plan

MNCFC, DAC&FW,
Ministry of Agriculture,
New Delhi

Dr. AK. Upadhyay | IMC meeting March 28, 2019

ICAR-NIASM, Baramati

Dr. A K. Upadhyay | CII Farmer Industry Alliance January 29, 2019
meeting organized by
Confederation of Indian

CII, Mumbai

Industry
Dr. S.D. Ramteke Quarterly meeting of June 15, 2018 Doordarshan Kendra,
Agriculture Advisory Worli, Mumbai
Committee of Doordarshan,
Mumbai.
Dr. A.K. Sharma Meeting on Quality May 15, 2018 NASC Complex,
Characteristics of Crops / New Delhi

Commodities and their
Availability for Commercial
Scale Processing and Value
Addition in India
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Name of the Title of workshop/meeting Organizer and place
scientists
Dr R G Somkuwar | Valedictory function of June 22, 2018 Vaikunth Mehta
Dr Anuradha Swarajya to Surajya series National Institute of
Upadhyay National Consultation on Cooperative
Dr A K Sharma "Making Agriculture Management, Pune
Mrs Kavita Sustainable and Profitable"
Mundankar
Dr. D S Yadav
Dr. A.K. Sharma National Workshop on September ICAR-Directorate of
Dr. Roshni R. 'Digital Field Book' 29,2018 Onion and Garlic Research
Samarth Rajgurunagar, Pune in
collaboration with
ICAR-Indian Institute of
Millets Research,
Hyderabad
Dr. A.K. Sharma Meeting regarding November RKVY, New Delhi
RKVY-RAFTAAR - 22,2018
Agribusiness Incubators
Dr. A.K. Sharma Grape export promotion November APEDA, Mumbai
Dr Kaushik programme and RBSM for 27,2018
Banerjee China
Dr. Ahammed
Shabeer T.P.
Dr. A K. Sharma 3rd workshop on Krishi portal | December New Delhi
4-5,2018
Dr. A.K. Sharma 6th Group Discussion of February Assam Agricultural
Dr. Sujoy Saha ICAR-AII India Co-ordinated 14-16, 2019 University, Jorhat

Dr. Roshni R.
Samarth
Dr. D.N. Gawande

Research Project on Fruits

Mrs. Kavita Y.

Web casting of National

July 30-31, 2018

Indian Agricultural

Mundankar Workshop on Artificial I Statistical Research
ntelligence (Al) in Agriculture, Institute, New Dehli
its Status and Prospects
Dr. D.S. Yadav National Dialogue on Al and June 1-2, 2018 ICAR- ICAR-National
IoT Applications in Agriculture Academy of Agriculture
Research Management,
Hyderabad
Dr. D.S. Yadav Meeting on crop insurance December Director, Fruit Production,
17,2018 Govt. of Maharashtra,

Pune
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et @1 A HrRieTe/ded 1 ofifs 3rafey/Period IS CRERDIC]
Name of the Title of workshop/meeting Organizer and place
scientists

Dr. Roshni R. Meeting related to import of January 18, 2019 Krishi Bhavan, New Delhi
Samarth planting material of new grape

varieties
Dr. Roshni R. Meeting with Dr. K. V. Prabhu, | January 31, 2019 Regional office PPV&
Samarth Chairperson, PPV&FRA on FRA Pune

issues of import of patented

varieties
Dr. Ahammed Conclave on Proficiency August National Accreditation
Shabeer T.P. Testing Providers (PTP) / 30-31, 2018 Board for Testing and

Reference Material Producers
(RMP)

Calibration Laboratories,

Gurgaon at Mumbai

Dr. D.N. Gawande

Quarterly meeting of
Agriculture Advisory
Committee of Doordarshan,
Mumbai,

September 9, 2018

APMC, Washi

Dr. D.N. Gawande

Quarterly meeting of
Agriculture Advisory
Committee of Doordarshan,
Mumbai,

December 7, 2018

Doordarshan Kendra,
Worli, Mumbai

Dr. D.N. Gawande

Quarterly meeting of Rural
Programmme Advisory
Committee of Akashwani, Pune

December
19,2018

BAIF, Uruli Kanchan, Pung

Dr. D.N. Gawande

Quarterly meeting of
Agriculture Advisory
Committee of Doordarshan,
Mumbai,

March 1, 2019

Doordarshan Kendra,
Worli, Mumbai

136

T, I




HIGIATI-T3H3MH a1 HferdeT 2018-2019

@

ICAR

3TTeledd
VISITORS

fafere smr=gs

1. v, MR argHg, vee fQerds, T Irrart 1S,

Ted 7 16 SFERI 2019 DI HIHIAII—IT{3D, oI P
QR o 3iR fFceres 3T ATFenT & 1T Ueh SGah i |

Al 1 SRt

Y & R 477 fHami ot fafr= Iroal oIy a1y uger
(68), TR (19), ToRM@ (150) =L 3R PR (13),
FAfed (132), HET UQY (45), iR o™ (50) H 31T
d, 7 P BT T BT T FPAMI @ SR HI fafte
Hrenfifeat Bt STHeR) ol S |

farem 3R

aY & QR ORI (108), PICd (320), AL T
(111), 78RTE (1030), ffFm (16) 3R afemrg (76)
31T 1661 BHET 7 Sd 8 GR & SR 37 Py B
gHOT 5T S fAfre TRamTema gfaenatl, SR I 3iR
STRY ST e fohaTaii | 31avTd I |

Distinguish visitors

Dr. M. Ariz Ahammed, Managing Director,
National Horticulture Board, Gurgaon visited [CAR-
NRCG on 16" January 2019 and had a meeting with
the Director and Scientists.

Farmers' visits

Total 477 farmers from Andhra Pradesh (68),
Bihar (19), Gujarat (150), Jammu and Kashmir (13),
Karnataka (132), Madhya Pradesh (45) and
Rajasthan (50) visited the Centre during the year. The
information on different varieties and cultural
practices followed in grape cultivation, and
technologies developed was given to them.

Education Tours

Total 1661 students of different colleges and
institutes from Gujarat (108), Karnataka (320),
Madhya Pradesh (111), Maharashtra (1030), Sikkim
(16), and Tamil Nadu (76) visited the Centre while on
their educational tour. They were apprised about
laboratory facilities, vineyards and ongoing research
activities.
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Dr. A K. Sharma, Principal Scientist
(Horticulture)

16. @I & 9. Tas, I (Uey g )
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31_:]31%1'17[ Tq Y9 UG/ Research Management Personnel

1. o9 @ aEd, Fegd (15/03/2019 TF)

Dr. S.D. Sawant, Director (till 15/03/2019)

2. Bl g 9. 9rEd, Fewe (Priert) (16/03/2019 )

Dr. Indu. S. Sawant, Director (Acting) (w.e.f. 16/03/2019)

3R @ / Scientific 10. st e 4 deie, aks dsfe

3. T AR, T def (IFEr) (P = Pregex wam)

Dr. R.G. Somkuwar, Principal Scientist Mrs. Kavita Y. Mundankar, Sr. Scientist
(H'ort‘i cﬁlture) ’ (Computer Applications in Agriculture)

4. . RN SqEAw, WO deThe (S sefid) 11 S . . wna, afve denfi (e fasm)
Dr. Anuradha Upadhyay, Principal Scientist Dr. D.S. Yadav, Sr. Scientist (Entomology)
(Biotechnology) 12. 1. Qg 1. amef, denfes (U vee)

5. Sl 31 P IUN, UM CEIGED (a1 fa=m) Dr. Roshni R. Samarth, Scientist
Dr. A.K. Upadhyay, Principal Scientist (Soil (Plant Breeding)

Science) 13. 3. 3grrg ok A, dsnfe (P e

6. S @l of, e deivren (P T fosi) EEIn))

Dr. K. Banerjee, Principal Scientist Dr. Ahammed Shabeer T.P., Scientist
(Agricultural Chemistry) (Agricultural Chemistry)
7. & . g ICH, HaH dsfie (Uey HIRfHY) 14. sfimcht e &, e (het f=m)
Dr. S.D. Ramteke, Principal Scientist Ms. Anupa T., Scientist (Fruit Science)
(Plant Physiology) 15. gft afifst Arge, denfie (wet )
8. Sl 3 P. eI, UG JeI-eh (SRTamT) Ms. Sharmistha Naik, Scientist (Fruit Science)

Dr. D.N. Gawande, Scientist (Plant Breeding)

9. I oI AT, UG el (UIed I fasrmT) - -
Dr. Sujoy Saha, Principal Scientist (Plant 17. {f}ﬁ g’ﬁﬁ il (g )

Pathology) (09/10/2018 %)

Ms. Yukti Verma, Scientist (Soil Science) (w.e.f.

09/10/2018)

138




@

ICAR

HIGIATI-T3H3MH a1 HferdeT 2018-2019

RERiCl T / Technical

18.

19.

20.

21.

st 3. 1. 9¥, aRs T Tl
Mr. U. N. Borse, Senior Technical Officer

st U 91, SEd, debeichl ffeepT
Mr. P. B. Jadhav, Technical Officer

st o1, 91, @Wrs, IR qaid! st
Mr. B. B. Khade, Senior Technical Officer

gsht. Ao AreH, aivs daid TRt
Ms. Shailaja V. Satam, Senior Technical Officer

YIS T / Administrative

26.

27.

28.

Y. 9, 3. Dlapell, UARITD ITEBR!
Shri B. L. Kokkula, Administrative Officer

sft. &. areft, RIS nANIfE JAfRIBRY
(30/04/2018 )

Mr. K. Ali, Assistant Administrative Officer
(till 30/04/2018)

sft. |1, 91, YoIUT, ARG WIS DR
(01/05/2018 %)

Mr. N. S. Pathan, Assistant Administrative
Officer (w.e.f. 01/05/2018)

22.

23.

24.

25.

29.

30.

31.

32.

33.

Pt WD ICTH G / Skilled supporting staff

34.

35.

36.

37.

sft. 5. 9. ]
Mr. S.S. Donde

st &, 7. IR
Mr. K. G. Raskar

sft. 9. . ITHUTER
Mr. B. R. Chakankar

sft . fa. o
Mr. S. V. Lendhe

38.

39.

40.

s, 91, 5. Berh, aRs ot MRt
Mr. B. J. Phalke, Senior Technical Officer

s, om. & Mg, aRs qaid RS
Mr. S. S. Bhoite, Senior Technical Assistant

. T M. wiget, IR TaEe
Mr. E. G. Kamble, Senior Technician

s, . 13, ArEa, daihr Feas (18/12/2018 W)

Mr. P. V. Sawant, Technical ssistant (w.e.f.
18/12/2018)

S, g, A1 TS, AR Rt W& e Siferepy
Mr. M. N. Ganti, Assistant Finance and
Accounts Officer

sft. q1. 77, =g, A afig
Mr. B. M. Chavan, Private Secretary

et geard! werlRar, AERID
Ms. Pallavi K. Tated, Assistant

st 9. 9. SR, ARG
Mr. P.P. Kalbhor, Assistant

sft 3. 5. TIdRdrs, as T forfte
Mr. V. D. Gaikwad, UDC

sfract T 3. AR
Ms. Lata Pawar

st 9. &, 7o
Mr. N. K. Najan

Mr. K. K. Kale

T,
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INFRASTRUCTURE DEVELOPMENT

TRITSTTAT

TSI AT Pl TG B D oTq FEH 3R
a1 fa i aReismed & ded o Y Sume S
TR -ATgPRDIY, Sldei~d dodd, diwa Hiey, A,
YR 3TfS DT UFCREIUT Y T |

fRfor

3R & I e & foly, ARl 2 Tdhs & H
wTfid fohy U o) Rieng giaem o Fora o & forg,
HEI &Y AT & T8 A9 7. 32 H 2 RIS afiex et
e Riang S oY qvead 6T ST %@l 2

qrdPleld

¥ & SN, IR faeeht SHa 6 AT oftl 39d
ITATET, 31T Sl T ‘AT b H1egH I e fhar ST
21 PNC ATS STt I 3fTofIa FedT off TS|

Laboratory

The laboratory infrastructure was strengthened by
installing several new equimnents like
stereomicroscope, electronic balances, pH meter,
shaker, computer etc. under institute as well as
externally funded projects.

Works

For raising vineyards, Y trellises were installed in
2 acre area. To strengthen the irrigation facility, 2
crore liter water capacity irrigation tank in S. No. —32
is being repaired under institute plan.

Library

During the year, four foreign journals were
subscribed. Besides these, other journals were
accessed through CeRA. Lifetime membership of
Current Science Journal was taken.

)
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3 Irfafaferm

OTHER ACTIVITIES

ST BRI

et il

AIHIFY-ITET SR AU o, T 5 g9 a9 14-22
fAdeR, 2018 & SR &<l AHTE BT AT fhaT T 39
SR fafrr ufcrfa smafsa 6 121 &g & srferarRal
TAT HHATRT 7 37 SR ARG TR # esfeem
& 7T T fora | f&<i) THTE THRIE &7 19 22 Rider &t
g1 oA 37t Aor ARaTal il fob qoT o Ry fawt ariaier
URAR & T T & DI JT Al & ©Y 5 i foba
T AT | 39 g T AT+ S e Al 7 3rfcrfr a1 e

TR BE &b UG JRBRY i Tl Pl 7 I
Tt bl 57 che IRT feret B fabu T %R fafersy srfperrar
aRferd R defHe ST g Tarvs 3 Bt JHE &
SRM MR &t 72 faftst ufrnfare &t sTeert qre
arfarfdrar <t

O FRIE § £} e ufornfiaren & fasrdren o
TReg I GIRT YRR {3t 1T | 399 g W oy o R f&t
& B Y T AR A ARISAT DY | I 3712 e bl
& AT P T TR Y ST I AR TS IR GRT
fopU ST X2 BT N EHLAT TR RaAT LT | 39 THRIE §
1 fa=<it ufent S & Il 3idh o farra ft famam |

RSt wrfere
af & SR T prRiemerall @1 i fm mm ol
fomTgt Hrierer {3 s FrRieTTe F1 fawa
arsiet A S 2018 21 7 2018 IR & T F TR Bl
JolT$ A RIcaR 2018 21 fideR 2018 RISTHTST T F8cd MR & fehed fama
PR | R 2018 22 R 2018 T BT Hed 3R I
SR | AR 2019 26 91, 2019 3R JSTS T& fehl & A Urart Ud IEREd
fawal # worcaaER
ad & SRM 3 § &5aR U3gagR &l &IRT 7 2
a5 fear 4 3Tt H Il C UAT B oA G
CalEl 510 121 631
T e 1534 238 1772
T8 174 22 196
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PIfiep

Hargfr

o sfi &, 3rclt, TeRIP HITaAfTE AfBERY, 30/04/2018
1 AT gV |

g agul

* gl g5 ¥ WEd A
16/3/2019 @ fFRIdH
(PRIPRY) & w9
PRIYR FYTAT|

o gt gfp aHl, Iefe
(qa1 fa=m) 09/10/ 2018
T BRI |

P ®Y H BRI BT |
CDE]

o I . Q. HEd BT S FAATRY AE DichUl By
faemdis, Qe & PeiTe S HU H T 83| I
15/03/2019 &1 THIII-I3iegd & Feed &
HRIVR A e foa 7|

qqraIfer

o 3wt DA AN, geiR, dED ARSIA-7000 A
RS- 8000 &7 06/12/2010 J U9TRIA|

o goft dotor . ATeH, IS Jaid! Ferd | darant
NRIBRY fom1ieh 23/04/2017 | T

o St w1 91 WS, IRS dhAlh! FERG A dpIDh
PR f&ATd 15/04/2017 F w9Tfad|

e T 4 N ¥y, defte ¥ aRs defte fAie
10/02/2018 | JHIfaa |

e st A1 91 Yo, IERIB UANIHG SRl s
01/05/2018 A TIfad |

o sft. 91 9. Wolch, IRE Th-ilh TgID I db-lch!
JferprY feTp 06/05/2018 I U |

o & U U PraaR, aRs TR o1l I Tgrie e
17/09/2018 | JHIfda |
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Personnel
Superannuation

e Mr. K. Ali, Assistant Administrative Officer
superannuated on 30/04/2018.

New Joining

e Dr. Indu S. Sawant took

charge as Director
(Acting) on 16/03/2019.

e Ms. Yukit Verma,
Scientist (Soil Science)
joined on 09/10/2018.

e Mr. P. V. Sawantjoined as
Technical Assistant on
18/12/2018.

Selection

e Dr S. D. Sawant was selected as Vice Chancellor
of Dr Babasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli. He was relieved of his duties
as Director, [ICAR- NRC Grapes on 15.03.2019.

Promotions

e Mrs. Kavita Y. Mundankar, Scientist RGP-7000
to Scientist RGP-8000 w.e.f 06/12/2010.

¢ Ms. Shailaja Satam, Senior Technical Assistant to
Technical Officer w.e.f. 23/04/2017.

e Mr. B. B. Khade, Sr. Technical Assistant to
Technical Officer w.e.f. 15/04/2017.

* Dr. D.S. Yadav, Scientist to Senior Scientist w.e.f.
10/02/2018.

e Mr. N. S. Pathan, Assistant to Assistant
Administrative Officerw.e.f 01/05/2018.

e Mr. B. J. Phalke, Senior Technical Assistant to
Technical Officer w.e.f. 06/05/2018.

e Mr. P. P. Kalbhor, UDC to Assistant w.e.f.
17/09/2018.
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o il T 9aR, THGHAI-1 to UHUHIT-2 fSHi®m
2018/08/05 | T9Ifad|

o sft W f4 oe, Twi-1 ¥ gudt-2 A
26/06/2018 J T9TfId|

o sft fhol o, wld-1 ¥ weld-2 i
07/10/2018 J TTfad |

YRd YT g sft sreer g gt Sft
(VRAT & qd ggr=Ea) d uE Aiikie
quAIf UR T WEIT BT IARATST

TP -TET R I g, IO 7 T 16
fAdeR, 2018 & A URT I T 3 e fogRt
TRl St (TR o g HeETEAT) i g AT guafafy
W Iy FEIT BT NS e &b (e Y regerdr d
foar T 3 erfed | st g v anf (RS
fQeres, ot fasRT vd fR=dt wfdreror), st erefm
sitared (FRRET) @ 5t el Rig (Bf) 31 S
®Y T W b T el bt 7 wenffy sft arorht S
! fIfrer Bui 7 a7g fhar 3R I fehed 6l TRTET DI
S ST} & STRIRe TparIy T SR S aT

ufgen foreraa afafa

1. USITeRTE QY 'SHE Afge defies R’ |

FEATG HIPIATU-IRAN el e G,
RIS & Tere defe (hie =) eF. &t . fomer
dl, 21 WRAN 2019 & AT §oB AT H TS I
aﬁaﬁagﬁﬁaﬁwaﬁqwaﬁaﬁ?mﬁiﬁqﬁw
FeTfept 3TR Afgen B B URT g :
FRA B M saISHH47 |
qfgen dsmfiepi, HHaRAl qer |
BRI A 9T foram 39 I1e fhdt
ft Rt A P R we
el g8

e« Smt. Lata Pawar, MACP-1 to MACP-2 w.e.f.
08/05/2018.

e Mr.S.V.Lendhe, MACP-1 to MACP-2 w.ef.
26/06/2018.

e Mr. K. K. Kale, MACP-1 to MACP-2 w.e.f.
07/10/2018.

&G AT AIPHIII-I0 fae Feerer gor & pHarRar 3
wiffa &ff srcct fagR) aut St it uReg wfaaret @
a3+ Tl 399 SravR IR 3ft areet St it i & gRT
IP TS B A AT TAT| PR P SRE U
FHHATRAT & GRT QT FFE BT HIF GRUT IH_eb A 3NTCHT Bl
SfegioTfeT & TS | PRIHH BT 37 AT~ & A1 |1 8.00

o1 g31T| TpTeg ET bl Fatet A1 i Sit GRT febarm 7T

Women's Complaint Committee

Interaction meeting with the recipient of Dr.
Panjabrao Deshmukh Outstanding Woman Scientist
Awardee Dr. P.S. Vimala Devi, Principal Scientist
(Entomology) from ICAR-Indian Institute of
Oilseeds Research, Hyderabad was organized on 21"
February 2019. This interaction meeting was held to
motivate woman scientists
and female students from
Pune based ICAR institutes
and colleges. Forty seven
] women scientists, staff and
# female students participated
in this meeting. During the
year, no complaints were
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ot wedt wmrft afafa &1 wipsu-
RT3 h H STETT SRT

PN Gadt Tl |Affd 7 27 - 28 AW, 2019 &
SR qU &1 SRT Tl 591 fIfT o 998 & IR AR
Aewg 5ft TG Tamars (3regsr), #f auN Hed, st Agg
areft M, st demer A IR IR NI IfaTe™ & ¥
e A 5t fomg fureh, o & i, st gae guR
3R sft FRaR R onfirer & |ffr 3 27 wRest, 2019 @Y
QUER F AIHI—THT IR IR b o1 ST fha|
9 I P SN Irg <ot § of STRIT 1T STgi A
faf¥rs qaiant a1 weffa fsam mm em afafr 3 &g gRr
feRia va R wenfid &1 g fhemi, Stafi=e dRe! g
IR # ST 37N UTH R g SR S § b
AR T, HioR! HiSHT & TERU & ol o
JufIre Tenfiht 3R STt SUANT Sera bl TRTET i | $9d
15 |Hien o g3 R By b pHAIRAT B 3Tl

AIHII - U Aeq SN Feeerd, igpard-
g faeie SHe™ feemer iR WIpsru-3eRl &
el 3iR SR Ieutge Tfiferl 7 ot 9t foran| sa &
SR &g & e f TH.S1. 1ad F &g H by 511 7g R
31 el qeient a1 TR fmam|

affT 7 AR Ao fRE @ 9w U d o
FER[CH TOT o foT ATfOTTSTeh ey i STl TR IR
3T IR ARBR GRT 2022 T fhAMT Pl 3R BT QAT
R < U P €T H Rl g9 fepaT S1IgRet Sirenfileht
faeRid & & Aelg Q1 28 TRA, 2019 P HIGIT
I W dlfge FuGT DR IR Sifgd TIChiiord Jeee W
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Study visit of the Standing Committee on
Agriculture to ICAR-NRCG

The Standing Committee on Agriculture visited
Pune during 27-28" Feb., 2019. The committee
comprised of four honorable Member of Parliament
namely Shri Ravindra Gaikwad (Chairman), Shri
Tapas Mandal, Shri Mohd. Ali Khan, Shri Kailash
Soni and four staff of parliament secretariat viz. Shri
Vinod Tripathi, Shri K.C. Pandey, Shri Sumesh
Kumar and Shri Nirantar Singh. The committee
visited ICAR-NRCG on 27" Feb., 2019 in the
afternoon. During their visit they were taken around
the exhibition displaying various technologies of the
institute. The committee appreciated the varieties
developed and introduced by the centre, biocontrol
agents and their systematic placement in [PM
schedule for achieving zero residue in grapes, zero
waste technology for processing of Manjari Medika
and water use efficiency. This was followed by review
meeting in which apart from staff of the Centre,
Directors from ICAR-DOGR, ICAR-DFR and ICAR-
ATARI and representative of grape growers also
participated. During the meeting, Dr S.D. Sawant,
Director of the centre presented the work being carried
out at the centre and the technologies developed.

The committee stressed on the need to
commercialise Manjari Medika variety especially for
its neutraceutical properties. They advised to
develop farmer friendly technologies keeping the
Govt. strategy of doubling the famers' income by
2022. On 28" Feb., 2019, a workshop was organised
on 'Awareness and Training on Intellectual Property




HIGIATI-T3H3MH a1 HferdeT 2018-2019

@

ICAR

STFRAhT 3TR Tf3Teiur’ UR Ueh RIS MR ot TSI 8f
T & AR (FERId ARlees—aTsdr qer digd) |
AIHITIT DT MR IR TR AfAfT BT TR <
59 91C 901 3 TRy Hrepary e < el ik ey
G b e < g

framl & A gEA 9 93 H graa
PT AT THROT

20 ST 2018 PN HIPITGI—I37TID H ST PIZHRTT
& A1ed | fAFT & A1 AR Te 53 P ST
T IRIRYT R TAT| STRAUT & fA, deRe, daRt
TG iR g thell Al SaITe qeleh 59 Prishd i B
F T @ GII- R, Apey-gerfT ik
HIHSTII I3 H SR HfST & foly 31y e iR
ISP off S enfieT gU

IR STRTGadT WHTE

Bg § 16-22 3FRA 2018 & gRH 133 ‘ureifram
SRR AHTE’ Bl A fosar mar, R ugefs g
ST thet™1, g1eifRy &l S@Te thepr, qreffam &
e s9+1, dfeged dficad 9 Sifae FREo sk
TRUdarRTeN o7 fessapra anfe fcfafRrar enfarer off |

Laws and Intellectual Portfolio Management in
ICAR Institutes'. Dr S. K. Saxena (ADG -IP& TM)
briefed the committee on the IPR activities of [CAR.
This was followed by discussion amongst the
committee members and Directors of various [CAR
institutes in Pune..

A live broadcast of the Hon'ble Prime
Minister's interaction with farmers

A live broadcast of the Hon'ble Prime Minister's
Interaction with farmers through video-conferencing
was arranged at [CAR-NRCG on 20th June 2018.
Sixty-one viewers including nearby farmers,
scientists, staff members and research fellows
watched this programme with interest. Directors and
scientists from ICAR-NIASM and ICAR-DFR who
had come for the interface meeting at ICAR-NRCG
also joined.

Parthenium awareness week

XIIT Parthenium awareness week was observed
during 16-22 August 2018 by organizing various
activities like creating awareness by displaying
material , uprooting of Parthenium, composting of
Parthenium also biological control by introducing
Mexican beetles and spraying of herbicide.
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Swachh Bharat Mission

Swachhta Abhiyan 15 Sept.—2" Oct. 2018

The institute celebrated Swachhta Pakhwada from
15" Sept., 2018 to 2™ Oct., 2018. Brief activities
undertaken are given below:

L.

Organised cleaning of streets, drains and back
alleys on National Highway in front of
Maharashtra State Grape Growers Association
Farm, ICAR-NRCG Campus, Agritech Training
School, Manjari and Bhawara Vasti
Grampanchayat, Shewalewadi on different dates.

Organized waste collection drives in households
and common or shared spaces on National
Highway 65 (NH 65), Manjari. Purchased bins
for waste collection painted and installed at
Bhawara Vasti — made arrangement to collect
wet waste and compost at [CAR-NRCG campus.

Interacted with school children and door to door
meeting with villagers in Bhawara Vasti to drive
behavioral change with respect sanitation
behaviours and also handed over dustbins for
segregation of wet waste household material.

Performed Swachhata related Nukkad Nataks,
folk song and dance performances at
Shewalewadi vill., Kadam Wak Grampanchayat
and Manjari area at the bank of Mula-Mutha river.

Conducted village / school rallies at Manjari
Grampanchayat Zilla Parishad school to
generate awareness about sanitation.
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6. Drew wall paintings on the institute compound
wall and wall of Primary School, Bhawara Vasti
highlighting theme of hygiene and sanitation.

Swachhta Abhiyan 17-31" December 2018

The institute celebrated Swachhta Pakhwada from
17" — 31" December 2018. Brief activities
undertaken are given below:

1. A cleanliness drive within Office and chambers
of Administration wing was undertaken. Old and
discarded furniture were removed, the office was
reorganised and decorated with plants to
improve the work efficiency and create healthy
environment.

2. A cleanliness drive was started from the main
gate of the institute and then extended to all the
premises including the National Referral
Laboratory, Biocontrol Laboratory and parking
area. The garbage materials were collected,
segregated in biodegradable collection bags and
handed over to the farm officer for its proper
disposal including composting.

3. Adrive was carried out to educate the residential
colony 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. Nisarg
Doot house hold waste composting baskets
introduced under Swachhata Mission previously
are being used regularly for composting of
kitchen and home waste materials.

4. Sewage and water lines in the backyard of the
Main Institute building were cleaned. About 15
staff participated in the activity. Waste material
lying around the office building was cleaned.
Participants were briefed about recycling of
waste water, water harvesting for agriculture/
horticulture/ kitchen garden application during
the programme.

5. Campaign on cleaning of sewerage and
waterlines, awareness on recycling of waste
water, water harvesting for agriculture /
horticulture application/ kitchen gardens in

147




ICAR-NRCG ANNUAL REPORT 2018-19

PL. 4

e%e0

I g6 AU MY I WA TR TR UIe Dl ST
aTett Freedl fhamatl & g H ST TRl W fehana
& 915 AT 3 T &, T H SSPra &b T GRaT
R ug 3R HRERAl &t w@reft Ui & JRigk
fgem W SR fear m|

6. YaRT St M H Uget fopv TV Fasdl BRity & MUR
W, Sag-3que 3R IR-SAg-3ugey FHeR &
Sfyd gereRur fhar T SR & fow Y-
373D GRT ST HRIY Y S 1 ITANT Sta—
T HoR & U & forv fhar <1 <& 8, N
HEIM GRT FRfd $9 9 @1% TR a4 & 7T g
fopar ST 21

T TGATST &b FHIA & S, HIHIFII—-I33IH
31 faHER 2018 T GIE 11 IoT AEYTT H Tk DRI B
TG &7 RS BaT| Sft bR BrerR (|,
fefer aT Tstatt) 59 Srishr o qwe arfcrfer | 5ft dete
ST, 31T BT TS A UFBR = BRIk bl ha” fhar| e
T S A1ad, e 7 5t TR BT aRaT (gor A UeRgR
& foTq 3T 91 aTet Tehi) o foru et # oftar g Tfcifafer &
forg oo ftRe R |FeTa foham) sft g o 9, e
PR (Faes FRfpH) 3 FaBdr uEareT 6 dfHe
Tftae s fhaTl ge aififyr 7 etoe HaeH & RM
fafe TMl WR 2-3 ARG FHRAT DI 1500 FAA aTeT
SPhIAT SUTEY PR 3R Ir¢ JIL BT IUINT IR & forg
IR B & T el i aut & 3o & & AFg™ Y
BN St U1 & SR T deR Bl Td § G5 AR
I ST SUTRT H SR 5 H1ETH J Faerim 1|

I Ugel Hfgensll aRBRAT R IT TMal H Bt
SEHTC T TS & STaT A IR och A | 15 Ig W 3Afreh oIy =
T AT BT AT IOTAT| 39 BRI &b SR, TN T
4 faer et S ISTRM 3G B Al g Al gR
XgTedl BRI | S fth & forv et foar mam ©f v
3t mad (fAQeres ) ¥ 337 SR &Y Athelal & ot a8

T 3799Td URad= o IR H /=T

148

G
@,
os’

wdagh
NRCG

residential colonies and nearby villages (Ghule
vasti and Bhawara vasti). They were briefed
about sanitation practices to be followed at farm
level. Emphasis was given on washing of hands
after farm operations with soap, wearing of
safety gears for spray operations in farm and safe
disposal ofagrochemical empty packings.

6. Based on the earlier swachhata program
conducted in the Bhawara vasti village, proper
segregation of biodegradable and non-
biodegradable waste was observed. The bins
provided by the ICAR-NRC for Grapes were
being utilized for collection of biodegradable
waste, which is regularly collected for compost
preparation by the institute.

On concluding day of the Swachhta Pakhwada,
ICAR-NRCG organized Swachhta programme on
31th December 2018 at 11am in our institute. Mr
Nandakishore Kalbhor (Founder, Nirmal vaari NGO)
was the Chief Guest of this programme. Mr Shiril
Jadhav, Journalist from Aaj ka Anand covered the
programme. Dr S D Sawant, Director felicitated Mr
Kalbhor on his drive towards open defecation free
activity for the Varkaris (devotees proceeding from
Pune to Pandharpur). Mr U. N. Borse, Nodal Officer
(Swachhta Programme) presented day wise full report
of the Swachhata Pakhwada. The Chief guest stressed
on the contribution of his teams' since last three years
for providing 1500 mobile toilet units to the 2-3 lakh
Varkaris at different locations and motivating them to
use the facility. The waste collected during the process
was disposed through conversion into manure and
their ultimate utilization in the farm.

This initiative has been of immense use to women
Varkaris and the villages where these people halted.
More than 151lakhs people availed this facility till
date. During this programme, Mr Rajaram Admane,
contract worker in our institute was also felicitated by
the Chief guest for his devotion in sanitation work. Dr.
S. D. Sawant (Director) spoke about the attitudinal
change necessary for the success of this campaign.
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Celebrations

International Yoga Day

The centre in association with ICAR-DFR,
ICAR - ATARI and TEC-IVRI Regional Station
celebrated International Day of Yoga on 21st June
2018. A “Yoga Workshop” was organized in the
premises of [CAR-DFR. Yoga experts from B.K.S.
Iyengar Institute, Pune conducted the ‘Yoga
Workshop’ and also demonstrated important asanas
for the benefit of all the participants. The
programme commenced with Common Yoga
Protocol followed by Mass Yoga Performance. Sh.
Swapnil Gadekar, explained the importance of
yoga, benefits of different asanas, how the different
asanas have to be performed and science behind
each asana. All the staff performed various asanas,
such as Vrikshasana, Tadasana, Chakratadasana,
Makarasana, Praanayams, Anulom, Vilom etc.

Independence Day

The Centre celebrated 72nd Independence Day
on 15th August 2018 with joy and fervour Dr S.D.
Sawant, Director hoisted the flag and addressed the
staff. In his address, he recalled the supreme
sacrifices made by freedom fighters and then
strassed on the need to take the country towards
self-reliance. For which, every person in the
institute should strive for developing technologies
for the benefit of the farmers and the grape industry.
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Celebration for 150" birth anniversary of
Mahatma Gandhi

ICAR-NRCG and ICAR-DFR jointly started
celebration for 150" birth anniversary of Mahatma
Gandhi from 2™ October 2018. In the morning session,
street cleaning activity was undertaken in Bhawara Vasti
along with villagers of Shewalewadi Grampanchayat. A
rally by the children of Zilla Parishad School, Bhawara
Vasti was held through which message on importance of
cleanliness was spread across to the residents. 50
employees and 20 villagers participated. After this a talk
on "Proper technique for composting of wet and
farmyard waste' by Dr. D. H. Phalke, Prof., College of
Agriculture, Pune was organized which was attended by
150 people including staff of [ICAR-NRCG and ICAR-
DFR. Under the theme wealth from waste a demo on
making paper bags and paper box by a start-up team
'Good-4-nothing' was organized. Dr. Safeena F.A.,
Scientist, ICAR-DFR demonstrated flower drying
technologies to illustrate how waste material from
flowers can be utilized.

Vigilance Awareness week

Vigilance awareness week was observed from
29" October to 3" November, 2018 for promoting
integrity, transparency and accountability in public
life. During this week, Workshop was organized on
1" November 2018 wherein Anti Corruption Bureau
Officials participated and interacted with the staff.
An essay competition was organized on 30" October
2018 on a theme 'Eradicating corruption — to build
new India' followed by debate on 2" Nov. 2018.

National Unity Day

P The Centre observed National

e Unity Day, on October 31,
) 2018 to commemorate the
§8 143" birth anniversary of
W Sardar Vallabhbhai Patel. The
Director and staff took pledge
| to preserve the unity, integrity
and security of the nation. A
‘Run for Unity’ was organised
in which all the staff and
people from nearby basti
participated enthusiastically.
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Kisan Diwas

ICAR-NRCG, ICAR-DFR and ICAR-ATARI
jointly organized Kisan Diwas programme on 23rd
December 2018 at 10:30 am at the Research Farm of
ICAR-DFR, Pune.

Fifteen farmers and civil society officials briefed
about the Swachhta initiatives undertaken by them.
Shri Nandkishor Kalbhor told about his team's efforts
since last three years for providing 1500 mobile toilet
units to the 2-3 lakh Varkaris (devotees proceeding
from Pune to Pandharpur) and about 700 volunteers
accompanying the Varkaris to motivating them not to
defecate in the open but instead to use the facility.
They also arranged volunteers for collection of bio-
degradable and non-bio-degradable wastes generated
by the Varkaris over the 15 days pilgrimage. This
initiative has been of immense use to women Varkaris
and the villages where these people haulted.

Shri Amit Ghule told about the initiative of
Manjari Grampanchayat for collection of floral
offerings during the 10 days Ganesh Festival and
making arrangements for its composting. Other
farmers informed about the waste management
initiative undertaken by them on their farms. All
these were felicitated on their Swachhta
initiatives.

ol “

Dr. Sandeep Panwar, CEO Farinsys agro Pvt. Ltd
and representative of Pesticide Manufacturers and
Formulators Association of India (PMFAI) guided on
the safe use of pesticides and disposal of pesticide
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containers. PMFAI also handed over a safety kit
containing apron, gloves, masks, etc. to the farmers,
scientists and technical staff of the ICAR Institutes in
the presence of Director's of the three institutes.
Director, DFR arranged a visit their Research Farm
for the benefit of the participants.

Republic day

The Centre celebrated 70th Republic day on 26
January 2019 with joy and splendour. Dr. S. D.
Sawant, Director hoisted the flag and addressed the
staff and their family members. Children of staff
members sang patriotic songs.

.2 I o,
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METEOROLOGICAL DATA
af 3k &A1 A9 Afare arger | 3fta awer | ol awl | quf faH
il Air te(lfl-\g()arature Relativt(E(;(l)l)lmidity Sl bl -‘ﬁ
o €0 gt A | o
I | ofeew | e | S f::;?fftﬂi“ (mm) rainy days
Min. Max. Min. Max. (mm)
arter/April 2018 20.27 37.32 19.38 69.65 7.9 0.0 0
7$/May 2018 24.63 37.50 27.11 72.99 8.7 6.1 1
SA/June 2018 23.57 30.99 60.15 90.33 4.7 198.6 7
SeTrg/Jule 2018 22.46 26.64 77.82 95.04 24 104.0 16
I/ Augest 2018 21.76 26.18 79.08 97.01 23 59.5 19
fideR/September 2018 20.73 29.89 58.01 96.29 3.8 19.7 3
Jraear/October 2018 19.33 32.31 36.85 93.51 4.7 40.1 1
Fgs’/November 2018 15.85 30.70 37.73 92.43 4.3 7.9 1
f&feR/December 2018 12.10 27.85 38.31 91.52 3.5 0.0 0
SieRt/January 2019 10.09 28.22 31.22 88.87 3.7 0.0 0
WRaxl/February 2019 11.53 32.06 26.75 81.11 5.3 0.0 0
Hrel/March 2019 16.79 35.00 19.57 71.80 7.3 0.0 0
et/ Total - -- -- -- - 435.9 48

Wd: JI9H ¥, AIHIII-I3M3d., g Source: Weather station, ICAR-NRCG, Pune
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AMAAS: Application of Microorganisms i
Agriculture and Allied Sector

GC-MS/MS: Gas Chromatography-Mass
Spectrometry/ Mass Spectrometry

APEDA: Agricultural and Processed Food Products
Export Development Authority

GC-FID: Gas Chromatography — Flame Ionization
Detector

ATARI: Agricultural Technology Applicatio
Research Institute

BLQ: Below Level of Quantification R L M. lgh Resslnion Ligoid

chromatography / Mass Spectroscopy

CD: Critical Difference
IBA: Indole Butyric Acid
CIB&RC: Central Insecticides Board and

Registration Committee ICMR: Indian Council of Medical Research

CISH: Central Institute of Sub-tropical Horticulture [IHR: Indian Institute of Horticultural Research

CV: Coefficient of Variance ILC: Inter Lab Comparison

IP: Intellectual Property

DAP: Day After Pruning
IRC: Institute Research Committee

DPC: Departmental Promotion Committee

KEGG: Kyoto Encyclopedia of Genes and

DRD: Double the Recommended Dose Genomes

EC: Emulsified Concentrate LOQ: Limit of Quantification

EMS: Ethyl Methanesulfonate
MPKYV: Mahatma Phule Krishi Vidyapeeth

FSSAI: Food Safety and Standard Authority of
India
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MS: Murashige and Skoog PT: Proficiency Test

NAA: Naphthalene Acetic Acid QRT: Quinquennial Review Team

RD: Recommended Dose
NAIP: National Agricultural Innovation Project

RH: Relative Humidity

NASC: National Agricultural Science Centre
RMP: Residue Monitoring Plan

NCCS: National Centre for Cell Science SANTE: Directorate-General for Health and Food
Safety

NCS-TCP: National Certification System for Tissue
Culture raised Plants

SFA: Saturated Fatty Acid

NIASM: National Institute of Abiotic Stress SPAD: Soil-Plant Analyses Development

Management

TSS: Total Soluble Solids
OTA: Ochratoxin A

UPLC-MS/MS: Ultra-Performance Liquid
Chromatography- Mass Spectrometry/ Mass
Spectrometry

PDKYV: Panjabrao Deshmukh Krishi Vidyapeeth

PHI: Pre-Harvest Interval

PME: Priority Setting, Monitoring and Evaluation WUE: Water Use Efficiency
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