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Preface

TR AL STFHH g,
TITOAT S 1997 | 9RG §
R IGA qAT THERTT
gt qgi | e -sageEt
HIHGH FE o [T TS, 319 q
TEIM 4 g B o foem,
STHHT ROTHT SR il it Srenfiehl g %
A H 3AGYd Sd 1 7| BT, W T A9 H,
STty Seareeft FEnfieht fase o sgEaE ot 39
ufes § gt e & fmio &t dera foman ST R

TEIH TP Aok SR STHCATSH o1 LI 7 37 &
SHTATSH TUR | 319 Fal 464 TR Wfafdaf 31 R &
T i Y T R qUE SfteEl o I % faw
AT, @H AT TR AT IR A ot 1 forggg o
W gk Ny gl YeE o fo age s e
I AIIATYTH Ueh T ¥ | TR <l Jed18e W TR
2 & e, A H g &9 amned, Saaew
QiR 1 wrfier), 3Th 3729 sraeia, Fafia gfemor
HIAHH, ICATEehT & | 715 dobiioh o1 JegH SATE o H1eay
T Frefiehl & O’ YeE | @ 31 TEIH 4 WH % 3R
=1 U T % 9 1 Fid & foe Sy o yeerd
T 3cq1g Fata T wifesror (udier) & e
SIS T FRHT iR dehetaEs @] R R
T fafafer & geem 6 graa # 9fg 58 § ot wowa:
3R 3am & fafie fequmert 9 geum 1 Fanedt
=T € R

HHA G, HHA ITEH, BES L0 3TN heTs o
3R Uy WENfiehl % Sumde & o ded STIHY™
TSI foRaT ST T §| ST &AW ol Srerfeeharati
I | T@d g I § T58 HEIH FREEH % qed
sy foham ST ®1 He™ H ey @ wefud ey
g W ot foRam S @ 21

National Research Centre for Grapes, Pune was
established in January 1997 with the research mandate
to address the issues related to grape production and
processing in India. So far institute has made
tremendous progress in terms of infrastructure
development, research output and technology transfer
to beneficiaries. However, in the coming years, the
research has to be addressed to climate resilient
technology development and building up of
infrastructure in that perspective.

The Institute is the site for National Active Grape
Germplasm and has now 464 total grape accessions in
its field germplasm collection. A nursery with the
recognition of National Horticulture Board (NHB)
providing genuine and disease free plant material viz.
rootstocks and table and wine grape varieties for setting
up new vineyards and also upgradation of existing old
Institute is also providing technology
dissemination through regular field visits of scientists
and also their participation in growers’ seminars, in-
house interaction, regular training programmes,
demonstration of new techniques in the growers’
vineyard besides placing information on Institute’s
website. Institute has also successfully implemented
pesticide residue monitoring programme of Agricultural
and Processed Food Products Export Development
Authority (APEDA) for the export of table grapes to
EU countries. All these activities have clearly increased
visibility of Institute recognizing the services offered to
the various stakeholders of grape industry.

vineyards.

Research is conducted under the broad areas of
crop improvement, crop production, crop protection and
pre and post-harvest technology. Presently fifteen
institute research programmes are conducted keeping
in view the priorities of grape industry. The Institute is
also undertaking contract research programmes relating
to the mandate of Institute.
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Y A & S, Head IS ST TR,
TGS & TY IV T Al o foy stfeea v
Tafad SgHYH TRESHT & dgd TR Sl BEA W
A1l T R 6t SR 9 2007-2009 F RE
TC HA R TR, diedTg H AT SR
%l o g STfed R auf<d STgaa™ qiEsHT &
FrihdteTl Sl sTsuel g saeh § foam-foamst feram i
29 o Gt el o foTe 2011-12 & foQ /@ FismT &6
Aty w9 fear mm|

rafer = S fafire forenfara deh-iiehl o gedTator &
fou eom i § ot s fafis wfteror srisw
S fohe MU 3R T TRl o T fawmi ot
3R 3IcdTeeh well SR Frafaent g stfsra sweisRat |
9T fora 3TR 3 wfdershi SR wewt i TR il Wt
% faftrer &= & awieia feam)

el N . HY. s, e el
(STMEHITAR) 3 HE-SF 2011 H Fhehthe, ST § ATAINSIA
FhIcATSIeh TaRINT h TrEl °H 9 form SR ST, Wi
3R oA o fafirs yemremrentsti a1 gRy foRem ofR dqerfthT
YU T A o T weATeEt S § wm foran| sue
AT TR T TR 3 R 3R gaige i forea
¥ fored o @7 fevra ufSicle smmemmenTstt &1 R
o) Wi & o7 oS ft %k 459 HeE % ®Y H AHRA
% WG, ALGEAE I 24-26 RS 2011 & LA
URE TR 27-28 HAEE WU | AN 1 78 o
# SR § 9T for| . . . IR, i S
(9a1 To) i S THR hl TLHR-HTHR THEASHT BTl
o A TSl & UfaHTHes o 9e8 o &9 § Higtele
S o fotu ufdfrps foram o

TEAH T 14-15 TawR 2011 ol AT1HT TIRITATST
3 TAANTSA ¥ 30 iUl o TIU shieAmes A &
forgeroT W TR He % T ST g TieT sy
1 SATASH fohaT | T | 19 | 23 W™ 2012 &
A fafte @ aegett | AR favem w

During this period, technical work of grape crop in
All India Coordinated Research Project (AICRP) on
subtropical fruits (Grapes) with Central Institute of
Subtropical Horticulture (CISH), Lucknow was also
monitored and work of 2007-2009 was deliberated in
XX Group Worker’s Meeting on AICRP on Sub
Tropical Fruits at Periyakulam, Tamil Nadu and action
plan for 2011-12 was finalized for all the Centers in the
country.

Institute organized various training programmes
on and off the campus to transfer various techniques
developed during the period and also participated in
programmes organized by extension departments of
State Governments and grape growers’ associations and
exporters and guided their trainees and members
respectively in various areas of viticulture.

The undersigned and Dr. K. Banerjee, National
Fellow (ICAR) participated in Pesticide Residue
seminar organized at Frankfurt in Germany and visited
various laboratories in Germany, France and United
Kingdom in May-June 2011 and also participated in
AOAC meet to present technical papers apart from visit
to laboratories of Agilent in Chicago and Detroit in
USA and Bristol and London in UK. The undersigned
also participated in International Organisation of Vine
and Wine (OIV) meeting as part of Indian delegation at
Paris from 24-26t October 2011 and at Montpellier
from 27-28th October 2011, since, India has became
45th member of this International body. Dr. A. K.
Upadhyay, Sr. Scientist (Soil Science) was also deputed
to the Netherland as part of Indian delegation led by
APEDA officials under the Government to Government
project during 10-15th July 2011.

Training programme on ‘Analysis of pesticide
residues’ was organized at the Institute on 14-15th
November 2011by FERA of EU commission for 30
personnel from nominated laboratories and NRL. The
Institute also organized a training programme on



TTEAV FREIEHH BT AEISH AT F7 FEHE IO
ST g grfSra foram T o) T % ' e
SRS & g1 fererst 4 39 Teer | ufdreger <4 & ferg
R ED I

gfSTeqor, GO, STIEY ATHH IR T, YT
gt 3R Y 3o i fophl & meaw g e A
T 48.43 TG TIU 1 TSEd AfSid TR

T SHETEET o |1, G 3 <9 H SR M
% fafira faumert it smehiensii 1 g0 & % aoft yoa
forT 31 30 gherar w1 99, g, 8 foeedt @ TmeH
& AT GEAM o ATk, dhlehl, TRMEE AT
e FHATET Bl ST B

#, Sf. uq. 3rguH, gfbd, S3 I HeTiHew,
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30 TEea Yol gEdTasT shl AT § WY ST S deieh!
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‘Mycotoxin analysis in different food commodities
during 19-23'd March 2012. This programme was
sponsored by European Commission. Two experts from
the Official Control Laboratory of Spain visited this
Institute to impart training.

The Institute earned revenue of ¥ 48.43 Lakhs
through training, consultancy, contract research and
services, sale of planting material and farm produce.

With the limited manpower, the Institute has made
all efforts to fulfill the aspirations of the various
stakeholders of grape industry in the country. For all
this success, the credit goes to the scientific, technical,
administrative and supporting staff of the Institute
besides the backup support from the Headquarters
office at New Delhi.

I would like to place on record the guidance and
the encouragement received from Secretary, DARE and
Director General, ICAR Dr. S. Ayyappan; and Dr. H.P.
Singh, Dy. Director General, ICAR. I also appreciate
the efforts and help received from my scientific and
technical staff members in the preparation of this
important document.

M
(91, 7. 3T / P. G. ADSULE)
{9231 / Director
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TTH IR STTHIH heg, oh1 AT SHART 1997 H
IRA § SR IcUTe T THERU ¥ qeaf-ad §gi W
forem -3t srgeem e % o g8

FATH § HHA IR, FHA IcdTe, BH L0 T
F23 vTd N Sgaa™ & aus &7 21 15
T AFEIH FHREFHT % ST 3 arg g
gfeErsrTe off 3afa W g1 g H T FETT ST Afee
Y Frafea ergef-ad sgaa W ot FE e 1 @R
fafra &t 5 fore o g8 Suafer @1 aww frefafaa
2l

A3 FATEH 3R IR

SR S5 |UR H 91 A% Weisar afefad i
T 3 e 3 wfafga f @@ 464 2 GEAE H
forfoa TRt 3R Fel 1 aitEd Saary ara fafiE
TE W goarhd TR mEn, SEfe kit
Torvaferenem, sdfta, o @mE mft foReat w61 qoT <6 STdrERoT
H ot o | fafvm SuaRTt S aTed, SE SR @
% foru fyerfaa ol 1 Hoaiera foham Tam iR 3ok
STRTSIeh TR ohl Tga <l Tl | Fel =1 ok 19 i
TIRE A o I 9 o fafim oFg &=t w1 ymor foren
T SR A IcafEdiai il TgeH L HoATR AT
TR T |

A I B el foren §9 faes | sEan
et 1t SRt farfer et weRieRTor foRm | fSreRferen
A W I 52 T dh 6° |, aIHH W W@ W
Ffeeham s 1% gUl

317 St o wEhidcaTse HAiwe! i foveivo
foran w 3 61 fSeTEY THwy UTe ™| 3 fhegmmd
HIeTsy ol ug= il T | geig=a s1-2/56 3l 11031
% FAM o &9 H A g3l = "eelt i qd whiafed
Yeli "l o see foo TTesl o Toh =99 o &9 § e
fagifea &t M1 256 SAleET H g Ay g
Sged T AT 1 Tehd i)

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.

Presently research is conducted under broad areas
of crop improvement, crop production, crop protection
and pre and post-harvest technology. Besides 15
institutional research programmes, several externally
funded projects are in progress. The Centre also
undertakes consulting and mandate related contractual
research. The achievements during last one year are
summarized below.

Genetic Resources and Improvement

Grape germplasm was strengthened by adding
seven new accessions thus increasing the total number
of accessions to 464. Hybrids and clones developed at
the Institute were evaluated at different locations with
variable climate whereas varieties introduced from UC
Davis, California were evaluated under Pune
conditions. Hybrids developed at the Centre for various
purposes viz. wine, juice and table were evaluated and
several promising hybrids were identified. Work on
clonal selection was intensified by exploring different
grape growing regions. Seven mutants were identified
which will be further evaluated.

Protocol for improved seed germination was
standardized for Seyve Villard, a female parent for
breeding programme. Maximum seed germination was
obtained in seeds treated with gibberrelic acid stratified
at 6°C for 52 days.

Microsatellite data of 317 accessions was
analysed for the presence of duplicate genotypes. Sixty
one genotypes were identified as duplicate. Several
misnomers were also identified. Rootstock B2/56 was
identified as a clone of 110R. Cheema Sahebi was
found to be a selection of Spin Sahebi and not Pandhari
Sahebi as reported earlier. Population structure analysis
of 256 genotypes indicated admixtures in the
population.
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SRS qoig-a o e feord oTEfy § e e |
M TP TAT| T EqT T SATE S A &
ITH e | 1| YRa - dgart aREsHn o ST
ITe I8 ATed foRet 1 Ius 3T ATEA TUrEEn & fow
AT foran | wifeam fawewor & fog SRR ued,
el 3R [eai ¥ WIEH Frsnuvr o el sl Aehieh
Toran | farfvm qerema wafia oimed Heow | fafie
T srazar # wifeeTw fovawor & fau fg-foum
AFIBRIEY fafer o1 AreheRtor fomam

fafer e -Tme HaeHl § | Jag=d 11037 |
FHAMT 3R T ATHE o™ # 7vft BerE & a1g
affersh shictehl TP T TRT| WET el § g
R AT HATFEes TITeH il SET g3 |ishadT 3T
T UIEH T 3 SHROT G3T| A ShicTohl (oI Ha Tareel
T et H BICHIE AT TR ST Sfawrddr § Hecagul
TEHrg TR 1| A1 399 1103TR W AR =
He SISl qeg=d T ITH T3 | S[E H Aifead 6l amn S
T A SR T Aal § FEiereh S o 1103 T
FHAMT AT H =Tan off|

e Fitom o e fafis qorgmai & qeamer o
TG 101.14TASE T FHAH Aqredt § Fafaehs S
SR 3R 3, 14037 R Id TFed, Hfadeh qerg-
T Haleh A HEd HI e U g
Tee HETO S o1 foie, et gemT o7 St
forem & fafye @9SF @ ®a Hoed AMerS 9 g9
e 3 Uetd, TrETE o, e umn ¥ seradt
HR S diw" 3R 9w wen | FH g5l fomn foaam
YaEA aTel Adreti ® wW Fa gouid 3E ue,
TR 3R e w3 gaifees 5@ diea ok
arefirr wrE ureft it

1103TR 9= T HAHd hae difamia J 110

Vi

Production Technology

In Dogridge rootstock, cuttings obtained from
lateral nodes position were early to sprout while shoot
diameter was more in cuttings obtained from basal
nodes. Nineteen wine grape varieties received from
France under Indo-France collaboration project were
evaluated for their yield and quality wine performance.
Methods were standardized for extraction of proteins
from grape leaves, buds, and clusters for proteome
analysis. Protocols for 2-Dimensional Electrophoresis
were standardized to study the proteome in Thompson
Seedless grapes grafted on different rootstocks at
different phenological stages.

Among different stocks-scion combinations,
Thompson Seedless grafted on 110R rootstocks and
own rooted vines imparted maximum bud burst
percentage after forward pruning which was attributed
to increased peroxidase and polyphenol oxidase activity
in their buds and also to highest protein content.
Significant correlation was also recorded for
phosphorus content in leaves at fruit bud differentiation
and per cent fruitfulness. Highest yield per vine was
recorded on 110R rootstock while least was on St.
George rootstock. Sodium in juice was highest on vines
grafted on Dogridge and own rooted vines while it was
least on 110R rootstock.

Evaluation of rootstocks for Cabernet Sauvignon
vines revealed, maximum pruning weight in vines
grafted on 101-14Mgt. Early sprouting was recorded on
140Ru. Maximum number of shoots and clusters were
obtained on Gravesac. Highest yield was recorded on
101.14Mgt rootstock.

Canopy management practices such as cluster
thinning, leaf removal, shoot thinning either alone or in
combination improved the fruit composition parameters
in terms of increased TSS, anthocyanin concentration,
phenolic contents and reduced pH and juice potassium
in Cabernet Sauvignon and Sauvignon Blanc grapes.
Least TSS, anthocyanin, phenolic content and highest
Juice pH and potassium content was recorded on
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forum dierer /2. 1 @ § TR % TE ¥ i ofdqr 3us
3R % o5 T H HEea Y gig g5 39 WS & fag
A LT T TR TS sma-ameft 1 Arehieror
foparn | 5333 Tl ot @i 196.1 ot =aw e
b, e s o sRIe 3usl 3TN ure T g3

SIS I W FAmd IRG Hieerd | quf Atfert
3R afored, wmEredt § ueRem # Ageaqel i 7R
Hifeam it AR o HROT T

gl &7 o ofged oo™ 6l 31 gig e &
iy feufa 1 TSt fiees] Tgwia ¥ Hewue ST
TR TRIT| T STEEATST H U Rl AT YodTeRd |
Tl TR Heawe=4 T 71|

ITEIV AT H ARAAT e s &y
Y TR SR AT H g Aol TSURH IWR frshR R e
ToRaT ST Tt | HTEATCHe 31E | HagH! sed 1 Tdted
<@ T

A BIE & g 3-5 Tt ITEAT W 500 W /A
FH W H FARHHC FASS o T H FA-TTS a5

3R T HWieE # gig g8, Weq 6 asH, aers i
=Y T I =L TR I T

UTeq 3Ry qae

TREld 3R TR ficey T & weeA =g 3fg
e vd U fogwa w enutia i wie faom
Hare =t vl Tmefa yunett & foiu Semercass o9 set
forerféa foram | 38 JoITelt 1 A S W 25 IR
T A U T 39 gunelt & 9fd T Y e 9
1 T=d g

ST FATHA Fawelyur & STMUR W FldiZEzF:g
TAIRYRISIS 61 UIeHIS & J9@ TS & &9 § Y
1 A | YIS WSS il AT | Feed W Soaryg
giEde <t feent 1 fageryor foram oM A o SR
3TEd 3R =Fan qaaH | gig WISHE TeHT TedfiefiT

vii

control vines which did not receive any canopy
management practices.

In Cabernet Sauvignon grafted on 110R, average
yield and bunch number per vine increased significantly
with the application of potassium @ 100 kg K,O/ha.
Crop stage based irrigation schedule was standardized
for Cabernet Sauvignon grafted on 110R. The treatment
with least external irrigation inputs of 196.1 mm plus
533.5 mm of rainfall was sufficient to provide yield and
quality equivalent to higher irrigation.

Leaf reddening and necrosis in Sharad Seedless
vines on Dogridge rootstock was found to be due to
significantly lower K and higher Na in shoots.

Nutritional status of open field grown Thompson
Seedless was related with powdery mildew incidence
at two growth stages. Potassium showed highest degree
of significant and negative correlation with the disease
rating at both the stages.

In simulation studies, application of naphthalene
acetic acid induced rachis swelling, a disorder observed
in many grape growing regions. Anatomical studies
revealed compression of vascular bundle.

Application of chlormequat chloride @ 500 g/L
at 3-5 leaf stage after April pruning resulted in increased
bunch weight and skin thickness, however no
differences for berry weight, length and diameter were
observed.

Plant Health Management

An interactive web interface for powdery and
downy mildew disease management was developed for
decision support system which provides plot specific
advice based on growth stage and last spray undertaken.
This system was tested at 25 vineyards spread over
three districts. The system resulted in a saving of up to
nine sprays per location.

Based on DNA sequence analysis, Colletotrichum
gloeosporioides was confirmed as the dominant
pathogen of anthracnose. Role of climate change in the
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HT FIAIZTEFT TARTRIGIST GRT TfTETa FrTird ShioT
T TRAT 2| TS AT i TR % ToTT o 75 diel
FHEHTE e § yurelt ure 7| fgEadd aede o
Zrswier o fafie eTgaieie Ficieigrsan Taeaiisied
AR F1. FufeH 8 afie gfg 3 | sl gul T
3Th! TR o=k STk A1 Hehd THerdT 2

JTfogeh fIveivor & YR W TR AT &
Stafrr & fore gwifad eme Sfamy sgaicle dfdeg
TeIfeferd g=Ttd o 9 Y|

IR a1 ¥ i W™ waEy el @ W
3T q1EHdT SaTY] SATsHIeie A §7 fofgl aTareRyl | Heeaqul
uTey gfgefierdn feamh| deiad ISfd o =) STEdiere i
ATl AR % SAafaeed & foe gureht g wm)

fafis refisia hiel & yenfa fafauar wa e
1 A TR | IR fie 3R g1 AIge i i 75
e 37 A1ge Sfia 5ig S urguweft e 3R arveE
TRk I ot |EITeTd 8, 31 Yerad R |

e =gAad AR SAfeekan aowH, s @ e
T a9l 3 HOd ATET o YR T 1€ T8 7L 6
fTu ey frafor oiea Rl frem mm)|

e ATeisia gaem & foru s1e grvrfad @ 31
STTETT deheiiehl T Goarehd Toham | Rrem sTmeet s
o TTU wman gig T SwTelt o T sEeE %
Trepe e fauferm urw, Sifee o ufiee 1 wa@ &
FOR g gam| wdh ke IR w&eq g g
Torerfaa yerrw Ty e & fore gwiEh u )

e, foreftent o7t Arge o T % fore wTgteene
120 + 3WEEAINE 120 @ 75+75 @fha g i
THCSR I T TAT| TSI 10% 3 € @ 0.7
fieft o & foeg el arn | g1 93 feant
TR 3R TIRegme + sfiemrriiug 3 am
T HRE AT Hedd-1g qIe 0| fuew o 3uH S
Trefsia st ag o fovg 12 fafim Feameni &

viii

shift of population of anthracnose pathogen was
analysed. Increase in mean and minimum temperature
during monsoon season could be the possible reason for
replacement of Elsinoe ampelina by thermophillic
Colletotrichum gloeosporioides as the anthracnose
pathogen. Several new generation fungicides were
tested and found effective for the control of anthracnose
disease. In dual culture, several tested Trichoderma
isolates could overgrow and parasitize the isolates of
Colletotrichum gloeosporioides and C. capsici,
indicating their potential as biocontrol agents.

Eight bacterial isolates with potential for
biological control of grape diseases were identified as
belonging to B. subtilis based on molecular analysis.

Twenty seven endophytic and non-endophytic
bacterial isolates from grapevine showed significant
plant growth promoting activity in vitro. Four isolates of
Bacillus spp. were evaluated and found effective in in
vitro biodegradation of insecticide profenofos.

Species diversity and intensity of different insect
pests were studied. More than 75 insects and mite fauna
including phytophagus pests and beneficial natural
enemy fauna belonging to about 11 insects and two mite
orders respectively were documented.

A red spider mite risk assessment model was
developed using four inputs viz. mean minimum and
maximum temperature, local rainfall of seven days and
crop stage.

Several promising tools and cultural methods of
insect pest management were evaluated. Stopping shoot
growth was found to be effective in reducing thrips
population. Yellow sticky traps were found more
effective for trapping jassids and aphids at near ground
height. Fine light trap developed by NCIPM was found
effective in trapping jassids.

Spirotetramate 120 + imidacloproid 120 @ 75+75
g a.i. per ha was found effective against thrips,
mealybugs and mites. Cyazypyr 10% OD @ 0.7 mL
was effective against thrips. Two new insecticides viz.
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cyantraniliprole and spirotetramate + imidacloprid were
found to be compatible with seven new
fungicides. Twelve different insecticides were evaluated
against thrips and associated pest species complex. A
few insecticides were found effective against flea beetle
— thrips — jassids — caterpillar pest complex.

A pesticide schedule was prepared and evaluated
at 25 locations spread over four districts. At all locations
total number of sprays were reduced with satisfactory
pest management as compared to the farmers’ practice.

Persistence and dissipation of picoxystrobin and
fosetyl-Al was studied. PHI for single and double dose
of picoxystrobin was 3 days and 5.5 days respectively
whereas fosetyl-Al residues were below MRL on the
date of application itself. Uptake of imidacloprid was
studied and its residues in berry were found to be below
the limit of detection.

Persistence and dissipation of four growth
regulators viz. forchlorfenuron, 6-benzyl adenine,
gibberellic acid and homobrassinolide was studied and
their half life and PHI was estimated.

A GC-MS/MS based residue analysis method was
developed and validated in 5 matrices for targeted
screening and quantification of 375 agrochemicals.
Similarly a LC-MS/MS based method was developed
and validated for 250 chemicals. A simple and rugged
extraction method was developed and validated for
residue analysis of glyphosate and AMPA in plant
matrices by LC-MS/MS. Exportable and domestic
grape samples were monitored for residues and for their
compliance to MRL of European Union and Prevention
of Food Adulteration (PFA) act respectively. All the
samples complied with MRL. All the domestic wine
samples were free from pesticide residues. An LC-
MS/MS based method was standardized for screening
of red wine and rose wines for phenolic constituents.
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Post-harvest Technology

In Cabernet Sauvignon, pruning time and bunch
load affected must and wine parameters. Retaining 20
bunches/vine resulted in more TSS, anthocyanin and
TTA in juice. Wine prepared from early pruned vines
had high pH, low TTA, more anthocyanin and alcohol
and high colour intensity. Wine from late pruned vines
with 30 bunch load was found to contain no sugar and
high alcohol content.

In raisins prepared from Tas-A-Ganesh, moisture
content, colour intensity and phenol content was
significantly affected by pre-treatment of bunches with
ascorbic acid prior to dipping. Minimum colour
intensity and moisture content was obtained in raisins
prepared from bunches pre-treated with ascorbic acid

@ 300 ppm.

Production of Quality Planting Material

Approximately 2.5 Lakh rooted cuttings including
grafted and own rooted cuttings of table and wine
grapes were multiplied in poly bags. Through the sale of
these planting material, the Centre had earned
approximately 2.20 lakh rupees as revenue.

Transfer of Technology

Transfer of technology and information on various
aspects of viticulture and enology is made available to
the various stakeholders of grape industry by organizing
training programmes, making field visits, participation
in growers’/ associations’ seminars, and interaction with
them at the Institute and also placing information on the
Institute’s website. The scientists participated in
seminars organized by various agencies like grape
growers’ associations, state governments, etc. The grape
growers directly interacted with the scientists on various
issues during the field visits. Growers were benefited
by training programmes organized by the Institute.

Human Resource Development

The Director and one Scientist participated in
Pesticide Residue seminar organized at Frankfurt in
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Germany and visited various laboratories in Germany,
France and UK in May-June 2011. They were also
deputed in September 2011 to participate in AOAC
meet and present technical papers apart from visit to
laboratories of Agilent in Chicago and Detroit in USA
and Bristol and London in UK.

One Scientist was deputed to the Netherlands as a
part of the delegation of APEDA under the framework
of Government to Government project of the Dutch
Government during 10-15% July 2011.

The Director participated in the OIV meetings
organized at Paris from 24-26th October 2011 and at
Montpellier from 27-28th October after India became
45th member of this international body.

Three scientists, one administrative and one
technical staff were trained in different national
organizations in their respective field of specialization.

Revenue Generation

Revenue of ¥ 48.43 Lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce.
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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. During last fifteen
years, the institute has made tremendous progress in
terms of infrastructure development, research output
and technology dissemination. With a few rented rooms
in the office of the Maharashtra Rajya Draksh Bagaitdar
Sangh (MRDBS) in Manjri in the beginning, the
institute now has a laboratory cum administrative
building, separate buildings of biocontrol laboratory,
National Referral Laboratory, farm office, raisin shed,
three poly/FRP houses and experimental vineyards
spread over 35 acre. The institute has now world-class
research infrastructure in terms of high tech instruments
and tools. LC-MS/MS, GC-MS/MS-TOF ICP-MS,
genetic analyzer, real time PCR machine, IRGA,
canopy analyzer, wine analyzer, AAS, multichannel
autoanalyzer, programmable ELISA plate reader, plant
growth chamber and incubators, stereo microscopes of
high magnification, different types of centrifuges are
some of the high end equipments available for
conducting basic and strategic research.

The institute is the site for National Grape Gene
Bank and has almost 464 grape accessions in its field
germplasm collection. Such an excellent infrastructure
has resulted in recognition of the Centre for
postgraduate studies by Pune University, Pune and
Shivaji University, Kolhapur besides other universities
in the country and every year several students complete
their six months project work at this Institute.

A nursery with a three star rating from National
Horticulture Board provides true to type and genuine
and disease-free planting material of promising
rootstock and commercial table and wine grape
varieties. Transfer of technology through regular field
visits of scientists of the Institute and their participation
in growers’ seminars, in house interaction, training
programmes and information placed on website has
increased the Institute’s clear visibility and credibility
among the growers and other stakeholders of grape
industry. Successful implementation of APEDA funded
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Pesticide Residue Monitoring Plan for export grape has
contributed substantially to the stature of the Institute.

The research programmes are formulated after
assessing the needs of grape industry in India and
modified time to time based on the recommendation of
Quinquennial Review Team (QRT), Research Advisory
Committee (RAC), and inputs from other grape
industry stake-holders.

Presently research is conducted under broad areas
of Genetic Resources and Improvement, Production
Technology, Plant Health Management and Pre and
Post harvest technology. Besides 15 institutional
research programmes, several externally funded
projects are in progress. The Centre also undertakes
consulting and mandate related contractual research.

To undertake mission oriented programme
involving basic and strategic research for resolving
the major biotic and abiotic constraints affecting the
grapes production, productivity and utilization.

Thrust areas of research

* Eco-region specific technology generation and
extension in continuation.

* Enhancement of water productivity and nutrient
use efficiency.

* Climate change and management of stresses.

* Value-added product development, food safety and
quality assurance.

* Bio-remediation, bio-fertilization,bio-molecules,
bio-fortification, bio-safety, bio-security, and
biosensors.

» IT-based decision support systems for technology
transfer.
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fa<ira fda=vr / Financial statement (zem@l # /% in Lakhs )
W‘?;“/R.E. <99 /Expenditure
2011-12 2011-12 Final Grant
yfid/Heads
‘€ﬁFF|T Revenue
1. TIOET 991/ Estt. Charges 244.00 243.98 244.00
2. AT /OTA. 0.00 0.00 0.00 0.00 0.00 0.00
3. IO YT/ T.A. 7.00 1.00 7.00 1.00 7.00 1.00
4. 39T/ Equipments 100.00 21.00 100.00 21.00  100.00 21.00
5. YEdeRerd &k / Library books 0.00 0.00 0.00 0.00 0.00 0.00
6. 3 IYR / Other charges 130.00 94.75 130.00 94.75  130.00 94.75
7. ot @ / Works 154.00 20.00 154.00 20.00  154.00 14.00
8.  WHtaX/ Furniture 2.00 4.00 2.00 4.00 2.00 4.00
9.  Y¥H/Pension 0.00 0.26 0.00 0.26 0.00 0.26
% / Total 400.00 385.01 399.87 384.99  400.00 379.01 48.43*

*fRregor, TOEel, gAY SFTHUH TR AT, qtg ARt 3R Y Iu hif Rl ok A1 @ 39 a9 < 42.00 ARG ok @& FI T § T 48.43 AME h
TSES T gE 1 TS TN 6 ST 2011-12 % GRE R 33.97 W@ TiEfd Sm Wit w s wifid fre mm

*Revenue of T 48.43 Lakhs was generated against the target of 42.00 Lakhs through training, consultancy, contract research and services, sale of planting
material and farm produce. Interest on term deposit receipts of 33.97 Lakhs was earned apart from the revenue receipts during 2011-12.

&ifits fRufd / Staff position

‘ Wﬁ 1 G/ Number of posts
- Ta/Post
Sanctloned Fllled Vacant

1. 313'&[‘541'—[ 3R YeEH HIHb / Research & Management Personnel

2. 99 / Scientific 16 15 1
3. ehriTeh! / Technical 8 8 0
4 Y9 / Administrative 13 8 5
5 Gg1Ieh / Supportive 7 7 0

el / Total 45 39 6

4]
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Genetic Resources and Improvement

Collection and augmentation of grape germplasm

Seven new accessions were added to NAGS
raising total number of accessions to 464. Two
accessions (SO-4, cl. 762, Fercal cl. 242) were collected
from CIL, Narayangaon whereas, five accessions viz.
H-239 (V. tilifolia x Cheema Sahebi), H-533 (V. tilifolia
x Gulabi), V. palmata, H-700 (V. riparia X V. rupestris),
H-1308 (James x Kishmish Belyi) were obtained from
Agharkar Research Institute, Pune.

Evaluation of grape germplasm at different
locations

The performance of two hybrids and clonal
selections developed at the Institute and introduced
varieties were evaluated at farmer’s field. The details
are given in table 1.

Four wvarieties introduced from UC, Davis,
California, USA were evaluated for the 2nd year in
succession at MRDBS Farm for their yield, quality
related traits and berry crispness. The performance of
these varieties is given in table 2 and 3.

Development of new grape hybrids / crosses and
clonal selections / mutants

The performance of Manjri Naveen, a mutant
selection of Centennial Seedless and Kishmish Rozavis
White, mutant of Kishmish Rozavis and two hybrids
viz. A18-3 (Carolina Black Rose x Thompson Seedless)
and AH2-8 (Spin Sahebi x Black Monukka) in response
to hormone application was evaluated. These genotypes
responded to hormonal application and significant
differences were observed in bunch and berry
parameters (table 4 and 5).

The work on the identification of more clonal
selections was intensified by exploring Solapur, Sangli,
Narayangaon and Nasik area with the collection of
preliminary data. Total seven mutant vines (4 black
seedless and 3 white seedless) were identified from
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Table 1. Performance of NRCG varieties under MTA at different localities

EIE?&-I / Performance

Hybrid/variety/clone*
e/ [Test awE (31) wfor qu
Bunches/ | Bunch weight Berry qualities
vine (€]
1. TW8-3 (HUfHI s¥eh TS x 12 40 550 T isRfed, Tk A qe-are 31
T Higad) i ok fof @fgs
A18-3 (Carolina Black Rose Colored seedless, ripening uniform and
x Thompson Seedless) tolerant to rains
2. WfeH (q@m Fa x wom 14 45 350 AW ST, SREE, Th 99H TF Sedl
Hread) TehaTet, ST o fote @fs
Medika (Pusa Navrang x Soft seeded, teinturier, uniform, early
Flame Seedless) ripening, tolerant to rains
3. TEhe g (HIRE) 25 25 350 Teh GHM UshaTett
Muscat Hamburg (Korea) Uniform ripening
4. Tormmm TS 10 10 600 PP TN, Teh qUH <l | kAT,
Christmas Rose TRt o6 %F{ Fﬂ%ﬂ{!

Crisp berries, uniform, late ripening,
tolerant to rains

5. E©TEE 30 6 550 g ure uftr, sfer & fore afgsy
Red Globe Firm bold berries, tolerant to rains

6.  Tornifirr o™ sgrse 300 39 450 ST 37X Eiefidiyg = < forg whiemg
Kishmish Rozavis White Responds to GA and CPPU treatments

(clone of Kishmish Rozavis)

*feruTfirer TsTfore sgTse o1 afternr siiSmQE, Afee | . <ff. 0. iRt 3R o= forei o1 aftequr oFft, afierg o #f. gapea
% Y& ¥ T Tm/Kishmish Rozavis White was tested at Bijapur, Karnataka in Mr. B. M. Kokare's field and other verities at
Theni, Tamilnadu in Mr. Mukundan's field.

AT (FTTEt), S, T (FETelt) 3R e (FrfeR) Mhaisal (Sangli), Boramani (Solapur), Walwa (Sangli),
# gg= i T Bori, Bhose (Sangli) and Niphal (Nasik).

T T % fou grfires sidiea T, ey fyem Basic data were collected regarding GPS data, soil

- e © analysis (pH, E.C, calcium carbonate, organic carbon,

St e, S, Hiw e, ST F, ST 2N P K, Ca, Mg, S, Fe, Mn, Zn, Cu and Na)
ATELISH, FIEHRE, TIEREM, hicsem, HUREH, oW,

6]
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Table 2. Fruit yield, bunch and berry characters of introduced table grape varieties

Bunches/ Berries/
vine Bunch bunch 10 berry Berry

weight (g) weight(g) diameter |Seed No. and

(mm)

1. . : 18 580 154 50.84 19.5
Autumn Royal

2. : . 25 580 165 41.16 17.4
Autumn Seedless

3. : e 35 260 92 35.32 16.8
Blush Seedless

4. e Marquis 34 390 143 33.70 16.6
|t (1 = 0.05) 3.50 123 27 450 1.80
CD (p=10.05)

qTfeTeRt 3. STTTad @H aFd R foret § wftt gt

Table 3. Berry composition in introduced table grape varieties
fhe/sherg | @ | dvawa e (/) Eite
Variety/genotype Juice TSS (OBI'IX) Acid (g/L) pH
o

1. LGSR 44 20.4 3.1 0.03 3.58
Autumn Royal

2. 50 22.0 2.9 0.05 3.74
Autumn Seedless

3. 56 17.8 3.2 0.02 3.66
Blush Seedless

4. 9Tt Marquis 49 19.8 2.6 0.07 3.80
it (1 = 0.05) 3.5 1.40 0.59 NS NS
CD (p=0.05)

* q IR I 14 TT G T % TR W At 14% moisture level of dried grapes

7

weight (mg)/
10 berry

28(380)

32(760)

TeroTiarT et
*Raisin recovery
(%)

21.25

21.67

18.40

19.78

0.85
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and water analysis (pH, E.C., chloride, nitrate,
carbonate, bi-carbonate, calcium, magnesium, sodium,
potassium, Mg/Ca ratio, SAR, R.S.C., Kelley’s ratio).
Also the leaf samples were tested for the presence of
viruses through ELISA (for strains GLRaV2,
GLRaV3). Observations were recorded for the
vegetative characters (cane diameter, shoot length,
internode length, leaf area, percent fruitfulness, days
taken for bud sprout, days for flowering) and bunch
characters (bunch weight, 10 berry weight, berry length,
berry diameter, skin thickness, pedicel thickness, total
soluble solid, acidity) for the mutant vine as well as
mother vine for comparison.

Evaluation of interspecific hybrids developed
through embryo rescue techniques

Six interspecific hybrids developed through
embryo rescue technique and one open pollinated plant
of Flame Seedless were evaluated for their bunch and
berry characters. The performance data of these hybrids
is given in table 6 and 7. This program was taken to
develop disease tolerant grapevines with seedless
berries. Further these hybrids will be evaluated for their
disease tolerance and response to viticultural practices.
All the above genotypes are showing high TSS, low
acidic and mostly early maturing types (<120 DAP).

Evaluation of wine grape hybrids

The wine grape hybrids developed at the Institute
were evaluated for their yield and quality related traits.
The data is presented in table 8. In general the crosses
performed better with superior fruit qualities for wine
making.

Evaluations of juice grape hybrids

The data on evaluation of juice grape hybrids
developed at the Institute is presented in table 9. The
hybrids showed potential for juice yield and qualities.
Organoleptic test of these hybrids suggest better
acceptance for juice from Medika, a hybrid of Pusa
Navrang and Flame Seedless (table 10). Mean
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Response of some clonal selections/crosses to hormonal applications

Variety/genotype

T18-3 (SFFIEA)
A18-3 (Control)
T18-3 (ST @ 50 didigH + Hididig

@ 0.25 didieH)
A18-3 (GA @ 50 ppm + CPPU
@ 0.25 ppm)

Ao T (=)

Manjri Naveen (Control)

Tl 7 (e @ 10 didfem +
Y @ 0.25 didien)

Manjri Naveen (GA @ 10 ppm +
CPPU @ 0.25 ppm)

forarfirer oo sere (SHTRa)
Kishmish Rozavis White (control)
TorTferer Tfe® =em8e (ST @ 50
Yifieg + iy @ 0.25 didien)

Kishmish Rozavis White (GA @ 50
ppm + CPPU @ 0.25 ppm)

TE2-8 (ST

AH2-8 (control)

TTE2-8 (ST @ 30 i)
AH2-8 (GA @ 30 ppm)

i€t (Mt = 0.05)
CD (p = 0.05)

34

34

26

190

320

270

380

260

430

165

290

86

19

126

92

74

64

92

68

70

60

23

23.7

59.7

35.6

57.4

24.6

58.5

22.0

44.6

5.30

diameter

16.4

17.0

15.8

17.4

15.0

19.6

14.6

19.0

1.2

Seed No. and
weight (mg)/
10 berry

12(410)

16(374)

-(s)

-(s)
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ATfeTeRT 5. THMA STIIANT T THIIT Shied /FAlel w1 <hl HIOT FT=AT

Table 5. Berry composition as affected by hormonal applications in crosses/clonal selections

T (u‘rtr/?'ﬁ) Hiua | wers aug (T
Variety/genotype Julce oTSS Acid (g/L) pH & @g fa7)
CBr 1x) V Harvest at DAP

T18-3 (ITUATA)
1. A18-3 (Control) 7.8 0 6.4 0.05 3.12 120
T18-3 (S @ 50 didien + Hididy

5, 0.25 Hidiw) 587 185 6.0 0.08 3.14 128
A18-3 (GA @ 50 ppm + CPPU @ 0.25

ppm)

3, S T (SATRe) 579 192 3.4 0.08 372 110
Manjri Naveen (Control)
Hisdl 7dH (ST @ 10 didiem +

g, HHER @ o0.25 o) 518 180 3.1 0.06 375 115

Manjri Naveen (GA @ 10 ppm +
CPPU @ 0.25 ppm)

5. | ."i = il i 53.( IO 70 18.4 3.5 0.04 3.70 120
Kishmish Rozavis White (control)
ferwrfersr Temfe =g1ge (Siw @ 50

6. I + HR @ 0.25 Hrfiew) 41 20.0 44 0.06 3.52 135
Kishmish Rozavis White (GA @ 50
ppm + CPPU @ 0.25 ppm)
TTE2-8 (LU= )

. 1 25. 4. .04 . 12

T als (control) 7 5.6 3 0.0 3.70 0
TwE2-8 (SY @ 30 didiew)

8. 43 24.8 4.7 0.06 3.64 125
AH2-8 (GA @ 30 ppm)
el (= 0.05) / CD (p=0.05) 5.8 1.4 0.9 NS NS -

Ed ATAIATE S 37k Ufgeht & fou gaiferer qem 39 organoleptic scores for color, flavour and consistency

3-7, o/ vam 3k w=3-13 ¥ Ty were maximum for Medika followed by AH3-7, Arka
?ﬁﬁwlo)l o fere Shyam and AH3-13 .

10|
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AT 6. AT Tohll § Hed Il T AT 7707
Table 6. Fruit yield and berry qualities of interspecific hybrids

TR T/ et wfor/ | 10 wior |wior =ma | fiw |, 3R
Hybrid

Bunches/
vine i i weight (mg)*

317-49 (WIH WS x Hi-<hs)

1. 14 197.8 172 13.3 12.5 14 (130
E17-49 (Flame Seedless x Concord) (130)
317-50 (FH HiSod x HeTal)

2. 09 124.5 90 14.9 13.4 13 (322
E17-50 (Flame Seedless x Catawba) (322)

3, | §16-57 (WIS « Few) 21 89.0 130 48 101 Seedless
E16-57(Flame Seedless x Catawba)

4, 30754 (vt Hreety - o) 18 173.4 124 16.6 14.6 24 (155)
E16-54 (Flame Seedless - Op)

5. q16-1 { ) ) 22 66.8 69 14.6 12.1 13 (325)
E16-1 (Thompson Seedless x Concord)

320-1 (AT HgAT x Hihg)
6. E20-1(Thompson Seedless x Concord) 24 195.0 140 15.3 13.4 Seedless
7. g2 ) ) 53 122.7 75 17.9 13.5 16 (548)

E16-2 (Thompson Seedless x Catawba)
*gfad 10 AT/ per 10 berries

ATfeTeRT 7. TSNS TRl § TOT TTEHT 1 odiehd

Table 7. Evaluation of berry composition of interspecific hybrids

A (m/r»ﬁ)
Juice (%) TSS Acid (g/L)

1. 317-49/E17-49 62.5 22.2 0.03 3.43
2 317-50/E17-50 64.4 19.0 4.9 0.08 3.46
3. 316-57/E16-57 46.0 19.0 3.7 0.08 3.54
4 316-54/E16-54 52.0 19.6 43 0.07 3.34
5. 316-1/El6-1 66.2 222 23 0.02 3.66
6.  320-1/E20-1 55.6 20.2 3.7 0.01 3.46

7.  316-2/E16-2 66.6 17.6 34 0.07 3.23

1
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ATfCTeRT 10. AT S[@ I SIS ThIT

Table 10.  Organoleptic score of fresh juice

forem /<fireza

Variety/genotype

3ftEa AT TR ot TR
Mean Organoleptic Score Cumulative

2 = = score
kel g RG]
Colour Flavor Consistency

. 37k YA (SR &6 x Scieh <FT)

' Arka Shyam (Bangalore Blue x Black Champa)
5 AfgeT (@1 T x T HigoH)

’ Medika (Pusa Navrang x Flame Seedless)
,  WE3-13 (STAR & x Tl HigaH)

AH3-13 (Bangalore Blue x Flame Seedless)

g =37 (U Afeead T x scteh =FdT)

AH3-7 (Fruhroter Veltliner x Black Champa)

e iR AR a2 SR Fe @ Pk

IR Thg, 31 AfTd W e SR FeRdd ot et
ToRan T 31X Ieht Fsure for o sfifsta fore ormar-
- ¥ A WA (arfereRt 11)1 g i TRl %
qehTeic, 39 391 371 IhE |V U ok R0 TTH2-9
ATk SRS 9T 7T |

dienfea R fawet & sralt fivesy wfortem & ferg
AR HEIARTh T dhelh 9T & forg Fore

TR SHAHA | TTeT Sieh foel Afa faere 23501
T S T gfaeradr sed & fau e 1o y=m
o T S 0.5 HioR eSS WITHATEE & it §
fim = @ fewdt ¥ 9 fgu ) i e W
frerfers steat qon g feed =t for oot s @
3T o T ARy & fow fafim et & fow 20,
4°8, 6°8, 8°F 3 10°8 qrq™ W @1 Tl fSerferen
A | IYATNG 3R 6°8 W 52 &1 a W@ ™ fisi o
TaTfeeh s SAH g2

3.6+0.91

4.6 +0.51

3.6+0.51

3.8+0.58

33+0.64 3.8+1.27 10.70
3.8+0.80 4.0+0.54 12.40
3.6 +£0.65 3.1+£0.85 10.30
3.5+0.64 4.0+0.36 11.30

Evaluation of white and seeded table grape hybrids

Four white and seeded table grape hybrids were
evaluated and their performance was compared with
Anab-e-Shashi a popular seeded variety (table 11).
AH2-9 was found most promising with good yield and
superior berry characters among other seeded table
grape hybrids.

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

The experiment on seed germination was
conducted to improve the seed germination in Sevey
Villard 23501, which was the female parent for
hybridization programme. Seeds were soaked in the
solution of H,O, (0.5M) and divided into two parts.
One lot of the seeds was treated with Gibberellic acid
and one without Gibberellic acid. Samples from each
of these lots were then kept for stratification at 2°C,
4°C, 6°C, 8°C and 10°C for different days. Maximum
seed germination was obtained in the seeds treated with
gibberellic acid stratified at 6°C for 52 days.

14
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IR ANTEH ST M, STeqe | 9T
TS T, didi § © i =g WY Sfifd © 9 3R
3¢ UTeIEIsE H WYq fohan 1| YT Sr=d deeeh | ST
TR <h! HeRLaT <h gfE TTd ATSshibeaTse ITeF 3t |

e, afa faere 23501, fa foers 12309 3k afa
TS 18402 auT R Sk forey oimee disad | shifem
TS TR I 118 YSUSRHT SRl ShITerT o foTw S foma
™|

R A ISIa (daur) aad & wia famfa
wfo@eRe! 3R 3¢ Ra-fgas ol i 37
Rifera! agam

SR H TG A1 dTsRaTeiel STarTere S 3T
Yfdelg ekl Sl Tga, Tfdeid el & JHel § & -
e dedl it U, qorTerss ST fagayr st
I g2 ST Al sAfeafs w1 qHE stEwen § AR -
ffefieTR g T offg Ieval o Wiy I uiereH
SHa 2012 H 7% fooeh fevd wmepansTdd o weam 4
ARy Al TRA | SETIE SR o fe SRR adred
ST 1 i STRE foRaT T | wEarht T o SR
% WY == R T AR FT-faforer favemy w1 R
EAnft TEUH § TR R fo TR R 1S9 ¥ W g
S FeamTE o foTw s 6 fore 3w <t St

= yfgien
WRA # IR S5 1 Afvas Ry R 3R nfoas
SeTed &1 i

ARA | TR Sged & 3TMvgeh =i fesor i
RIS T 3e3d agedl AT ol Jga™, ST S
1 3TTfueeh TfE fmor 3R sTfoass ger & fofu U Serem

= Tmi0r T o1 giEsH feEe 2011 H @9 g
RS o ded Tecayul e ks fe 2
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Twenty seven F; plants (Thompson Seedless x
Sevey Villard) were procured from IIHR, Bangalore,
among which 14 were survived and well maintained in
the polyhouse. Seven microsatellite markers were used
to confirm hybridity of F1 plants obtained by embryo
rescue technique.

The crossing was carried out in the month of
November-December, 2011 using Carolina Black
Rose, Seibel, SV 23501, SV 12309 and SV 18402 as
female parents, whereas Thompson Seedless as male
parent. Total 118 inflorescences were crossed.

In silico identification of abiotic stress (salinity)
responsive transcription factors and their cis-
regulatory elements in grape

This project was initiated in January 2012 with the
objectives to identify stress responsive structural genes
and transcription factors in grape, to identify cis acting
elements in the promoter regions of TFs, comparative
genomics analysis of selected transcription factors and
validation of expression of selected genes under stress
conditions by real time PCR. The project was initiated
in collaboration with IASRI, New Delhi. Work related
to raising vines for wet lab experiment has been
initiated. Discussions were held with the collaborating
scientists and work on in silico analysis has been
initiated at collaborating institutes. The information
generated through in silico analysis will be used for wet
lab experiments on gene validation.

Completed Projects

Molecular characterization and creation of molecular
database of grape germplasm in India

The project on molecular characterisation of grape
germplasm in India was initiated with the objectives of
identification of polymorphic markers, molecular
characterisation of grape accessions and creation of
database for molecular data. The project was completed
in December 2011. The significant research findings
under the projects are as follows.
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T 41 AThIHIATSE TTSH T Teor o, feeman
I =8 FEfisTR qardm arct 25 Hallerh Sgedl e
1 X S5 o [oReiyoT o fIe TAT1| 9 U 25 TIEH
¥ 317 R WAt o1 forgeror form | 317 wfafsat
T oey SHICEY i T i % oy Argshigerse
1 1 Tt foram w61 TRt SfiArersy i
ge s Y, forEH S v, FelH =R, e 3T
g g 3 9 wfafsan st T, $2-7, foerd, U @i
Y%, M, HAHT, STHET N USeen gaedt grft w=f)
gedl Ifafgai & 3= o dehcis Wie arel I o
EI3E, AT, FHrasi=e TSl 18, T-1-2 3 Tt |reel,
Thoig Wi 3 7@, g1 3 TTel! 37efl, -5-20 3
3-7-22, TS~ 17-54-4-17 3R THAE-23-14-23,
feg-11-11-4 3R Awg-11-11-1, Mes 3 B,
3-12-3 3 3-12-7 YT U

16.5 Tefied ufd IgAT it g0 & 25 9IEHG 3 256
I SFTEY | 413 TSI 1 Udl IR i ST
Tefta it e 7 (SRt 16) ¥ 25 (fidiemstss
HR dteAes79) off| WIEHT Sged Gl HITS 0.487
(difterddiie) 3 0.876 (FIRSE79) & sfi=w qu
T 0.751 URT T T OURHG o forw efda
fowmgmar  0.563  (dftermEatie) R 0.886
(Freamsig79) & sftar urft Wi qen AT 0.776 o
FTgAITohd TISHgTHAT 1 38T 0.626 o7 3R AW 0.111
(Fiedfta$13) & 0.808 (feftemgsfil saft) & st off

ATSHIEATEE ST o YN T, WA H HTIETh
¥ Y IS S ATl aTed TR Yorg= fored Teredft uTg
Tff| wat, fked, a%he g, el o AW i
giafsar s am arett Rt | geg=a sfi2/ 56,
1103TR g 1 FAMS = ITT 7| HIShIE TS
31 ¥ T8 ft Gohd firen for <o aesht, wied aeh &
a9 & ARl & FH 99

TEHITATSE TSR W AT9E Hgawd, T
=1, e Heow it Rt Usfes & el == =i
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A total of 41 microsatellite primers were tested
and 25 most polymorphic primers with consistency and
good PCR efficiency were selected for the analysis of
grape germplasm. Three hundred and seventeen grape
accessions were analysed with selected 25
microsatellite primers.

The microsatellite data was analysed for the
presence of duplicate genotypes. A total of 61 genotypes
were identified as duplicates. These included known
synonyms, clonal selections, misnomers and two
sampling errors. Accessions maintained as Arki, Ceffer,
E 2 7, Pierce, Rose of Peru, Goathe, Malagha,
Jaffayam and Azabella were found to be duplicates.
Other sets of duplicate accessions were Buckland Sweet
Water and Large white; Chaouch, Convergent Large
Red, A-1-2 and Pandari Sahebi; Buckland Sweet and
Dakh, Haitha and Sahebi Ali, E 5 20 and E 7 22;
HY 17 54 4 17and HY 23 14 23;PS II 11 4 and
PS III 11 1; Gold and Fakri; E 12 3andE 12 7.

25 primers detected 413 alleles in 256 unique
genotypes with an average of 16.5 alleles per primer.
The number of alleles detected by each primer varied
between 7 (VVIV16) to 25 (VVIN33 and VIZAG79).
The primer polymorphic information content ranged
between 0.487 (VVIV16) and 0.876 (VrZAG79) with
an average of 0.751. The expected heterozygosity for
these primers varied between 0.563 (VVIV16) and
0.886 (VrZAG79) with an average of 0.776. Whereas,
the observed heterozygosity ranged from 0.111
(VVIV13) to 0.808 (VVIBI5B) with an average of
0.626.

Based on microsatellite data, most of the
commercially grown wine varieties and rootstocks were
found to be true to type. Accessions maintained as
Merlot, Zinfandal, Muscat Hamburg, Isabella were
identified as misnomer. Rootstock B2/56 was identified
as a clone of rootstock 110R. Microsatellite analysis
also indicated that Cheema Sahebi is a selection of Spin
Sahebi and not Pandhari Sahebi as reported earlier.

Clonal selections from Thompson Seedless,
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yq@ a9 faveivw § wed € fEwmer 9 fad 24
gfasra faftrsar i s #i (e 2)|

fafirr ogl # siadiygg welia fafawan & momr 6
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Fig. 1. Population structure analysis of grape accessions

18]

Kishmish Chernyi, Centennial Seedless and Kishmish
Rozavis could not be differentiated with the use of
microsatellite primers. Therefore, AFLP markers were
used to differentiate clonal selections. AFLP markers
distinguishing a few clonal selections from Kishmish
Chernyi were identified. Unique AFLP bands for
Centennial Seedless and its clone Manjari Naveen were
identified.

Cluster analysis of 256 unique genotypes grouped
them into nine groups. All the rootstocks grouped
together. However, grouping of table and wine varieties
was heterogeneous. Population structure analysis
indicated admixtures in the population (fig 1). In,
Principal coordinate analysis, first three coordinates
explained only 24% variation (fig. 2).

Inter-cluster allelic diversity was calculated
among different clusters which would be useful for
selecting parents for breeding programmes. The inter-
cluster diversity ranged from 0.083 to 0.351 with an
average of 0.189.

o 2. R wfafsa o1 fifRme #iféae favewo
Fig. 2. PCA of grape accessions
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o1 i afafy it w=i R

JeuTeA Stenfirh!
faftra 3R Fergeal # 13 faor areaam

g JuTTeft §e ¥4 & Tt & uiwes qcdi bl ITd
o Heg Al § 39 THR ° T o WSRU H IR T @
o8 et e foehfd # # Aeg Bt B1 T § o

o =R fafirm gerami i STg STTel! 1 3TERH A 6 fog
Teh JANT foharm |

fafira qergal S SRS, dTee 31, 1403TRY,
3T 1103TR 6t herd fSieht =am@ 8 ot o =61 === o
3% 24 H2 % T 9Tt ® gamn WA S wAWi w2000
Yifiun 3mgeiv ¥ 3u=iia ek 10.16 ot 17.78 At
TR o YAl SHT | o o w712 Taferd fomen ) sreram
1 et o A dedt o Tt sl s T % o s
T Hivw wE F1 e fFE T 6 TER awEE,
werfien, fodtaeh iR g Srei i e, = 3R IS
o Sifaer 9 A e foran T

efies 3 fgdaes Siet 6t watfis oerg i
A9 § HES: 36.23 THT 3R 18.56 T} off| 3Tk
1 |edshish (32.45 Tt 3 17.90 AH shAT:) qon
140 Y H =Faw Wafies S @@ (25.01 afY) ot
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A user friendly information storage and retrieval
system was designed. GUI design, Functional design
and coding for different modules were carried out. The
software has Application’s menu and different modules
like add/edit/delete variety and primers’ data, import of
data from excel file in allelic and binary format,
edit/delete allele data, generate similarity percentage of
selected accessions, search and retrieval of the desired
data from the molecular database, parentage analysis,
identification of unknown variety, report generation on
variety, primer, PCR conditions and allele data.
Microsatellite data of different accessions is entered in
the database.

Production Technology

Root distribution study of different grape
rootstocks

The root system mainly helps in the uptake of
nutrients from soil thus improving the storage of vine
that helps to develop the bunch. An experiment was
conducted to study the root system of four different
rootstocks of grape under nursery.

The cuttings of different rootstocks viz. Dogridge,
Salt Creek, 140Ru and 110R having uniform diameter
of 8 mm were selected and were dipped in the water for
24-hours. These cuttings after treating with 2000 ppm
of IBA were planted in the poly bags of 10.16 cm x
17.78 cm size and irrigated. All the standard cultural
practices were followed to maintain the growth of
rooted plants during the period of study. After 6 months,
observations on primary, secondary and tertiary root
length, root diameter and root biomass were recorded.

The Dogridge rootstock produced higher primary
and secondary root length of 36.23 cm and 18.56 cm
respectively followed by Salt Creek (32.45 cm and
17.90 cm respectively) whereas the lowest primary root
length was recorded in 140Ru (25.01 cm). Salt Creek
recorded maximum tertiary root length of 8.90 cm as
compared to the lowest in 110R (4.30 cm). Significant
differences were recorded for root diameter. The highest
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SRSt HeAqea & e Wheldl a1 Jfaer 9o |
TdEUE & W19 HT AT

qaigdi %1 g7 Tk 91 § & IR ST - st
IR S -Fal o TE | foRaT STTaT 21 I%el HeH
foTu, wer Hrem Ut aitues et o Tae @ miea
1, I AT ST 8| I§7 W a1 W g Fhei ok Hew
¥ foran ST ®1 8-10 Tt = ot wmE 3o g §
ftafid gu dum & § T1fid gU| iR, M@ % |
o wate @ SR 71, wemi o dedl o H T
el ffeRt v §1 39 =W | wEd gu, She
g § Yo ghardl a1 @iEs e W vEfefd &
TS o AT T o ¢ Tk T foam |

MG W et <ht fafire staeeneti #, gwd ud (13 -
16 3 17-20 vd) & Tt TE e § Thed AR ud
#I go # g (wEe: 7.5 3R 8 fed) umn wm
qeaveTd 13-16 94 (9 f&7), 9-12 wd (9.5 f&7) #
THeA THT| 1-4 3R 5-8 Id H A 7T FoH L § (SHAN:
11 3R 10 feq) wpfeq g3 et smaia ud 9 e
FHA! H THeA o © AT, I W URATS & JTH FHAH! h
AT H T A AT 1| 5-8 TGS H I a1 A
5.6 Toeft srfufcrfaa foren e et egeor 9 @ 12 ff
s @ug (5.4 firft) 3 foren, S9 o =mam @ =™
(4.6 firft) 17-20 wal & U0 SHeAdi | g foRaT TR
THeA AR TR o s SR o | Toft yehr i vat o
ITH el H Thed Thadl 84.5 § 88.0 W off|
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primary root diameter was observed in Dogridge (3.69
mm) whereas the lowest was in 110R (2.56 mm). The
similar trend was also observed for secondary root
diameter. With the increase in root length and root
diameter, the Dogridge rootstock exhibited higher root
biomass of 19.7 g followed by 18.0 g in Salt Creek, 16.6
g in 140Ru and 14.5 g in 110R rootstock.

To study the effect of node section on rooting
success and mineral nutrition in Dogridge
rootstock

Multiplication of rootstock is done twice in a year,
once during August- September and second time in the
month of January-February. For successful rooting of
the cuttings, one season old well matured shoots with
sufficient food reserve are selected. Multiplication is
generally done through hardwood cuttings. The shoot
having 8-10 mm diameter resulted into proper rooting
and establishment in the field. However, the portion of
the shoots having enough reserve may also play an
important role in better rooting of the cuttings. Keeping
this in view, an experiment was conducted to study the
effect of node position on rooting success and mineral
nutrition in Dogridge rootstock.

Among the different node positions on the shoot,
the cuttings obtained from lateral nodes (13-16th and
17-20th node) position were early to sprout (7.5 and 8
days respectively) than the basal nodes. The cuttings
from 1-4th and 5-8th nodes were late to sprout (11 and
10 days respectively) followed by 9-12th nodes (9.5
days) and 13-16th nodes (9 days). Though, the sprouting
in the cuttings obtained from basal nodes was late, the
shoot diameter was more as compared to the cuttings
obtained from lateral nodes. Higher shoot diameter of
5.6 mm was recorded in the node section of 5-8th
followed by 5.4 mm in 9-12th node section whereas the
minimum shoot diameter was recorded in the cuttings
obtained from 17-20th nodes (4.6 mm). The differences
for sprouting were at par among the treatments. The
sprouting success ranged from 84.5% to 88.0% among
all the type of node cuttings.
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12)| %oertar gfded 25.38 (IE 79ET) T 93.35%
(FiasS) oT| T foret it e aufear # ferepan
ui-& 92.75 = Al SAfreifed foram el fd we-
Te® wivRl I @A 52.33 (TgSAER) ¥ 232.67
(FrenfiR) = <ff=r off| o1 Forsiiar Sruere 14.1 oforaa
T 30.4 °fy@ & 7ey U@ | IuS/Adr # o AR
oT| 391 0.69 feRum (TG 7=ET) T 4.26 ferum (SHfeAT)
off|

Tfi amea SR foreml §, Tped e7afy 8.70 (famm)
T 13.90 (Ufee awere) faa off (arfasr 13)1 frem
frghasn, 74.52 Gl wrg glg o 7.68 ot 7 =m|
o Ty ATk Ao urg S| fafier feredt d wergrtar
57.30 (fa=ie) & 92.96% (Ifif=r) & wex oft) @t
Toreml 3 Bt s T /ot @ fsared § faean foers |
%d Tes/Adl B A 17.56 (A=) @ 46.61
(FateR) d o1l fafim forat 4 s %o T8 | uftr
fiyerar wnefe oft| I fimar 52.96 (fa=die) & 139.09
Gfif=) a6 oft qen 399 0.76 frm (fa=die) @ 4.07
(st fom

21

Evaluation of wine varieties for yield and wine
quality under Indian condition

An Indo France collaborative project was initiated
to evaluate the wine varieties for yield and quality wine
at this Institute. Nineteen wine grape varieties (red and
white wine) grafted on 110R rootstock were received
from France during the year 2008-09 and were planted
at the farm of NRC for Grapes. The data on vegetative
parameters, growth, yield and wine analysis was
recorded for the first year and given in table 12 and 13.
Significant differences were recorded for vegetative
parameters. Among the white wine varieties, period for
bud sprout ranged from 8.84 to 11.68 days. Early sprout
also resulted into more shoot length and internodal
length (table 12). Per cent fruitfulness ranged from
25.38 in Gros Manseng to 93.35% in Colombard.
Higher leaf area of 92.75 cm? was recorded in
Vermentino than other varieties. Number of berries/
bunch ranged from 52.33 in Gewurztraminer to 232.67
in Viognier. TSS ranged from 14.1°B to 30.4°B.
Significant differences were recorded for yield/vine.
The yield ranged from 0.69 kg in Gros Manseng to 4.26
kg in Vermentino.

Among the colour wine grape varieties, the period
of sprouting ranged from 8.70 in Syrah to 13.90 days
in Petit Verdot (table 13). The variety Niellucio was
found to be more vigorous with 74.52 cm shoot length
and cane diameter of 7.68 mm. The fruitfulness among
different varieties ranged from 57.30 (Cinsaut) to
92.96% (Grenache). All the varieties showed different
performance for number of bunches/vine. The bunches/
vine varied from 17.56 in Cinsaut to 46.61 in Caladoc
variety. Berries in a bunch varied significantly among
the different varieties. It varied from 52.69 in Cinsaut to
139.09 in Grenache and yield ranged from 0.76 kg
(Cinsaut) to 4.07 kg in Niellucio.
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ATTCTeRT 12. TWhe TREAT o IR HTIGS

Table 12.  Vegetative parameters of white varieties
IS / Colombard W 9.96 60.28
TgSAET / Gewurztraminer P 8.84 51.72
et / Riesling W 10.45 55.96
Gifei= / Sauvignon W 10.50 61.40
HEhS oglsd / Muscat White 11.68 70.24
34 / Chenin W 9.74 59.80
TG 9T / Gros Manseng W 11.51 46.84
AT / Vermentino W 9.68 47.20
MW / Viognier W 10.58 39.88
TAuHeE! / LSD 1.50 9.50
Trefeh / Significance & ok

faftra s[ergal W Fafia i disdd 3R & gfg

IR e & faftm wemRid o & nfenfis

faociyor

uftrl, shfcra, afvr SR uftt Tggl & et o
et WIEH RN o fofe =) SiereRta @1 Sy fRa
TN IR Wik H, e s % a g e
e wHiee gRT dese R T TRl TuiET areft
HferereH T 9TH gE| EeAien, = A skl | o
HIHT TS AET | I ITH g8, T THETH-Us W A
& e = s Wl (o 3) 1 <iverar & fafir st
T ifestifhe favero s 7g MeH-fsshor & fore et
TICrhict 1 SR foRam STwm | 2-E AedeRuT dee W
T Tierepiar st o AR T )
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4.45 7.18 93.35 38.72 66.54
2.85 6.01 73.31 36.56 43.53
3.32 5.90 91.79 31.39 59.00
3.30 7.11 88.22 36.11 72.60
3.99 5.94 79.88 24.00 83.54
3.77 6.74 84.34 31.11 85.79
3.72 5.81 25.38 3.00 86.14
3.32 6.26 84.93 31.31 92.75
3.04 6.16 89.78 76.17 64.44
- 0.853 13.64 10.99 7.67
NS * *ok *ok *ok

Proteomic analysis of Thompson Seedless grapes
grafted on different rootstocks at different
phenological stages of growth and development

Four different protocols were used for the
extraction of good quality proteins from leaves, buds,
berries and clusters. Of the four protocols, Phenol
extraction followed by methanolic ammonium acetate
precipitation yielded highest quantity of good quality
protein. Though, the other three methods could yield
fairly good quantity of proteins, quality of the protein
was not good as ascertained by SDS PAGE (fig. 3). The
same protocol will be used for protein extraction from
different parts of grapevine for proteomic analysis.
Similarly protocol for 2-D electrophoresis (2DE) was
standardized.
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ATTereRt 13. T foRedi o HIRe ATIas

Table 13.  Vegetative parameters of colour varieties

Bunches/

Days taken fulness vine Leaf area

for sprout (%) (cm?)
mmgnon R 10.79 59.84 3.96 6.80 85.28 43.42 76.66
e / Cabernet Franc R 10.33 61.00 3.54 7.85 81.58 30.97 113.67
Tat / Merlot R 10.61 44.36 3.17 6.34 72.62 22.78 93.86
ufee IS / Petit Verdot R 13.90 46.36 3.32 6.30 60.05 22.28 92.58
9t / Tempranillo R 10.25 73.47 4.24 6.88 89.09 44.94 103.82
gt / Niellucio R 11.91 74.52 3.54 7.68 74.44 21.22 137.04
= / Grenache N 12.84 40.80 2.60 7.89 92.96 51.14 85.56
FeeIh / Caladoc R 12.01 50.40 3.47 7.39 87.74 46.61 82.76
e / Cinsaut R 13.64 66.60 4.00 6.78 57.30 17.56 79.94
&/ Syrah R 8.70 65.64 435 8.23 68.96 20.25 85.25
TuHEl / LSD 222 12.73 0.47 0.80 10.37 10.78 11.15
@referdT / Significance * *% *% ** *% *% *

o= 3. wodivg I W SR wefl @ e Fswen & g oA
SATIEH AT g0 I T & oS

Fig. 3. SDS PAGE showing distinct bands of proteins in grape
buds extracted using phenol extraction protocol followed
by methanolic ammonium precipitation

| 23]
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39 IS AR g de faoaor

A qAT HicAehT THe =AU W Sa THENS Tk
3R °Tweh dcdi ol fagersor # fafya qergal ® wafid
ofTHE Higad i Ut § BRwRd ar o aredes fafawar
g T Ud AR S GoAgiar @ wefud off| €t/
I, BEERE, TR GGl & 9w gegee
@ T WifeIH IR FAES il AT o HET THHIcCHS
TEEEY @ 1| Sefeh ol URTeh STaEYT W FHIERIEE
IR /T AU, TEA HET adn Ifqwd wogiar §
e TrEey Affad foram mam)

SHicTR! THed RO W, 1103 W FHeA(Hd A0
et # Afershan Sfaera hicteht THed &St fohall T 511
foh WaTres wriefiaa & gfg iR T=8 At TEH
HEAT % T1 ST gIAT IR TRAT| 11037 W FHeATod q
T ATt § AT FAGal AifEd il T
Sfeifeh SRS STR Hesitst Yorgmai W STeqad o7 (arferent
14) | Sfaerd it THe qm Hicterredl H Walrfes
e & ofter dedeh Hegsy 3@ T Sl T 8
fatsm o Af0 § WSS FrRifiad aftid g8 i
TEF STE HO % HH gE| Sk, Welifthla sifrass
ity et T & T qe AT afHd s 2l

wftr ki fafee T stewensti w fifaes Jfient
[T TAHEELHT ARl o fagaiwor & fore wadiuedt =
ST ek Ueh fofer faspfera &t w8 (R 4))

Biochemical and nutrient analysis

Analysis of biochemical constituents and nutrient
elements at fruit bud differentiation stage indicated
significant variation in phosphorus concentration in
leaves of Thompson Seedless grafted on different
rootstocks and it was related to better fruitfulness.
Significant correlation was observed between C/N ratio,
phosphorus and fruitfulness. Negative correlation was
observed between sodium and chloride content. While
at cane maturity stage, carbohydrate and C/N ratio,
protein content recorded significant correlation with
percent fruitfulness.

At bud burst stage, Thompson Seedless grafted on
110R recorded maximum per cent bud burst and is
associated with increased peroxidase activity and
highest protein content. Maximum fruitfulness was
recorded on 110R and own rooted vines while it was
least on Dogridge and St. George rootstocks (Table 14).
Significant correlation was observed between per cent
bud burst and peroxidase activity in the buds.
Peroxidase activity in the berries increased from fruit
set till veraison and there onwards decreased till
harvest. Whereas, the activity of Polyphenol oxidase
increased gradually from fruit set till harvest.

A method has been developed for analysis of
several phenolic compounds including anthocyanin
compounds using HPLC at varying stages of berry
development (Fig. 4).

4. THTH A 16 AT qeTal & TeAHT T ShiHeU™

Fig. 4.
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Chromatogram showing separation of 16 phenolic compounds in single run
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ATfereRt 14. Tafve qorgmal W hata aas Hieord il wictl H i 3 hiciehl Thed, BATAl 3 TSgH Tdatara

Table 14.
rootstocks
1103/ 110R 70.13 32.75
SITIST / Dogridge 41.99 18.73
11039t/ 1103P 50.65 25.77
993TR / 99R 58.41 27.79
Te SiSt / St. George 58.49 22.66
THfeTd / Own root 54.58 32.41
THSTHL / SEm:+ 3.515 2.336
R 0.002 0.0072

Level of significance

39T AR Bl FOSH

qag=al H, 1103TR R FHAwd Aiaeq dieed |
HATUHAH 39S S5 g3 ISTEeh1 ST FaHA aqrs |
ToRAT| He TSt qoigd | =IHan 391 AifEd il TS|
99 37 T ATl W [t il Afershan T gt
&I TR TR e -as, AT aF, At S iR
TS SIS HoAg=d | &St ohl TR, STefeh 98 993, e
SISt 3R Tae adredt § fean off| Tes gafefa (afn
AT T Gl qSURA TET), SRS Joided H =
off Safeh e SISl Joiga | I=ran off (arfereht 15)1

% T AT o gedl |, fafira qergmal 6t afor
=4, AT FaE, F e 3| g adr 5@
IR A # @iee IR TE 3@ U (A1t 16)
BISAIfR, SIS Joig=d T helftd AT Hiead & &
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Percent bud burst, fruitfulness and enzymatic activity in buds of Thomson Seedless grafted on different

A
A
A
AN

7.07 0.0319 0.0634
4.75 0.0512 0.0426
5.27 0.0304 0.0553
4.84 0.0524 0.0533
3.85 0.0260 0.0626
5.58 0.0323 0.0597
0.253 0.0040 0.0024
<0.0001 0.0017 0.0005

Yield and fruit composition

Among the rootstocks, Thompson Seedless
grafted on 110R recorded maximum yield followed by
those on own rooted vines. Least yield was recorded on
St. George rootstock. Maximum number of clusters
were recorded on 99R and own rooted vines. Maximum
bunch weight, berry weight, berry diameter and length
were recorded on Dogridge rootstock, while it was least
on 99R, St. George and own rooted vines. Cluster
compactness in terms of number of berries per cm of
rachis length was lowest on Dogridge rootstock while it
was highest on St. George rootstock (Table 15).

With respect to fruit composition parameters, no
significant difference was observed among different
rootstocks in berry diameter, berry length, TSS and
juice potassium content (Table 16). However,
significant difference was recorded for sodium content
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Atferent 15. TafiE goeg=dil T Fata AiHed Hecd & 399 92h

Table 15.  Yield components of Thompson Seedless grafted on different rootstocks

qerg=d Test hi afa @ar 3us
Rootstocks HEAT (3m) Berry weight (g) (fermm)
No. of Average cluster Yield per vine No. berries/cm
clusters weight (g) (kg) rachis
1103/ 110R 44 24433 2.17 10.67 2.89
ST / Dogridge 37 260.33 2.34 9.37 2.35
11039/ 1103P 46 203.81 1.91 9.43 3.02
993/ 99R 48 158.43 1.76 7.71 2.66
T Sifst / St. George 35 177.56 1.79 6.16 3.15
THfeTd / Own root 49 217.06 1.83 10.62 2.89
EFI".%@:I: / SEm+ 2.851 3.179 0.0684 0.591 0.189
R 0.011 0.0001 0.003 0.001 0.0815

Level of significance

Atferent 16. afvE gag=dl W FHard AiHed Hecid & e T T

Table 16.  Fruit composition parameters of Thompson Seedless grapes grafted on different rootstocks

Terg=a uehEm | wifemm
Rootstocks (forft) (foret) idi Potassium | Sodium
Berry Berry length | TSS (°B) (%) (%)
diameter (mm) (mm)
110/ 110R 14.43 17.10 23 0.61 3.36 0.135 0.013
SIS / Dogridge 15.10 19.96 24.23 0.62 3.37 0.150 0.023
110391/ 1103P 14.00 16.23 234 0.66 3.34 0.143 0.019
993N / 99R 13.60 15.66 23.7 0.63 3.36 0.146 0.013
e TS / St. George 13.83 15.76 2333 0.59 3.29 0.137 0.191
‘«_aﬂﬂ%ﬁ‘[ / Own root 14.03 16.16 23.16 0.66 3.27 0.130 0.026
Q’El'scqt[i / SEm=+ 0.312 0.397 0.345 0.484 0.570 0.008 0.0024
Hrefehdredt

. 0.0604 0.114 0.226 0.025 0.047 0.611 0.0195
Level of significance
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&1 Hifeaw 9T H Agcaqul 7K &S R T Ud T
Al § ifeam O I=ag 991 1103/ 3 99K

gt # frean ot 6t T off|

HRA & 0 &7 A HeRc Fian $ gig AR U1
R HAgdl &1 qHd

T it geg=dl W FAd shere FieH i
TRINTIcHeh AT ol HeAGTRIAT o T BeTE Taek & Tga
guE & A dl T oft| AfUekawn Be dae
101.14ustidt o Afufearfed foran o Sefs Fean
T34 AT T AT| 14037 W A Selfeh THA4
T IS TFeA Tl TR TN AT YAGA-TIF ST
101.14THSE, 11031/, 1403, BT TF 110341
o UH AT AfUE TS TR T @R THST4 HoAdd H
UG U o HH AT| T8 § Afehay 3 Bkt |
ey TEr &S i e off | Trede § 3=y 3T W
H e T8 &A1 g8 ol M5 101.14THSTE gagd
T 3ferehan qam 1103TR W Faaw qfor s e
SAThad 39T I &1 101. 14TASA | AfGfefaa 6
TS et STE tEeti4 g W wAmd adre |
Tora STaifer wUeRTat Hergrd W AeTas o (qrfeteRt 17)|

IR AR AgA IR Y I # FUR @A & forg
foam waem fhary
FUSH R fAa waeq &1 wama

foam yaem fra 99 s forew (wadh), uvt
Frsehre (TARTR) Td T foraq (Fidt) =i stehet =
TIASH | arEd SR Al g1 foRel shaie |ifamia 3R
Hifad seish W RIS foham 7| 3mg foles ®ers &
45 Tert o1e, oo fore wet TuToR STeET W AR gol
TR Tl =wor & SH T | | U wE,
HIE, TANR, THE+TANR, Hidli+ TAAR, TH+HIL,
THA+HI+TASR o qUT AT A=A 1|
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in juice where in Thompson Seedless grafted on
Dogridge and own rooted vines recorded highest
sodium content while it was least on 110R and 99R
rootstocks.

Influence of rootstocks on growth and yield
parameters of Cabernet Sauvignon grapes grown
in Pune region of India

Experimental vines of Cabernet Sauvignon
grafted on seven different rootstocks were pruned for
fruiting during first week of November. Maximum
pruning weight was recorded on 10-14Mgt while least
was on SO4 rootstock. Early sprouting was recorded on
140Ru while it was late on SO4. Stock-scion ratio of 1
and above was recorded on 101-14Mgt, 110R, 140Ru,
Fercal and 1103P while less than 1 was recorded on
Gravesac and SO4 rootstock. Maximum number of
shoots was recorded on Gravesac while it was least on
Fercal. Highest number of clusters was recorded on
Gravesac while it was least on Fercal. Berry weight was
maximum on 101.14Mgt rootstock while lowest on
110R. Maximum yield per vine was recorded on
101.14Mgt followed by those on SO4 rootstock, while
it was least on Fercal rootstock (Table 17).

Canopy management practices for improving
quality of table and wine grapes

Influence of canopy management on fruit composition
of Cabernet Sauvignon and Sauvignon Blanc grape
varieties

Canopy management practices such as shoot
thinning (ST), leaf removal (LR) and cluster thinning
(CT) were imposed either singly or in combinations on
two wine grape varieties viz., Sauvignon Blanc and
Cabernet Sauvignon. Shoot thinning was done at 45
days after pruning, cluster thinning was done at fruit set
stage and leaf removal was performed during veraison
stage. The seven treatments were ST, CT, LR, ST+LR,
CT+LR, ST+CT, ST+CT+LR along with control as
eighth treatment.
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Growth and yield parameters of Cabernet Sauvignon grapes grafted on different rootstocks

Table 17.
1811..114@2‘1 1.04 0.269 13.96
1103/ 110R 1.03 0.172 13.03
11039t/ 1103P 1.09 0.222 12.72
140377 / 140Ru 1.13 0.217 12.37
B{ehlcT / Fercal 1.28 0.242 12.96
TS / Gravesac 0.98 0.237 12.24
w4 / SO4 0.909 0.215 14.63
THSUA+ / SEm+ 0.785 0.0151 0.257*
RRALRD 0.0528 0.0091 <0.001

Level of significance

Hiferm seieh 7T aRger fomet g9 3 sHror S
o JIfaH FHTE | qAT helte Hifem watl & ifaq TaTe
T el | Bl FIISH TRl 1 Iy faae geee
forasti o uvTa A1 TeaEd @ % o foman mam

qifeTert 18 | 3Tehe @ehd &d & b forfim foam
geue foramst 3 gifaaia s 4 WA 9 & AAE
gt ATUeEt & fou mreder e srfafafad fm)

Feae Hifam § Y wal gAH Geifid g foam
Yege fRaTel (ATfereRt 19) @ el ®9 § THTfa gul
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24.07 29 107.22 2.97
29.80 21 90.04 1.94
28.07 25 102.25 2.50
29.32 17 93.39 1.46
21.35 12 96.80 1.07
31.17 31 97.00 2.58
24.52 30 105.87 2.71
1.361 3.839 3.638 0.371
0.003 0.016 0.024 0.013

Sauvignon Blanc was harvested during last week
of January being early ripening variety, while Cabernet
Sauvignon was harvested during last week of February.
Fruit composition parameters were analyzed to study
the effect of canopy management practices.

The data in table 18 indicated that significant
differences were recorded for all parameters except
protein content, among different canopy management
practices in Sauvignon Blanc.

In Cabernet Sauvignon also all parameters related
to fruit composition were significantly affected by
canopy management practices (Table 19).
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arferert 18. TIaM e Tghkai 1 Fifomi= sish SR 1 B T T I9E

Table 18.
e/ ST 100.33 19.10
e/ CT 115.12 20.33
TASITR / LR 99.21 20.16
A + T/ CT + ST 108.03 20.60
I + TAM / CT + LR 99.64 21.33
TS + TEAR /ST + LR 90.94 21.13
THA + HIE + TATR

102.32 212

ST+ CT+ LR 023 6
AU / Control 98.26 19.83
THETAL / S Em+ 3.747 0.379
AT / Level of significance 0.0148 0.0129

110¥R g~ R FAfdd dawie @it & fog

Wefr AN &1 AFHE

Jg AN w1 AU Ty 91| e uRfiEw T
0 (TU=RA) & 600 forett TIeTsT /7 TIeTT Tothe o &9
T heRAe |ifem= Tarsti | 23 mu) qefiem s ad |
g favTsHl 9 TR foRam T o) SaTd U e SeeH
uftfesfeat § IS T8 | T TSR H $ed 15 T BH &
H @E/T GW a9 F AR W TG I 718 o)

el 100 foRelt WiemI/? % ST F Hd
EY ATETG I T H 3 3u9 3T el T[T
T ufd @ar § @eds gig g3 aerth, 100 fRat
I /2 W W 39S H his IgEa gig T8 oft (qrferen
20)| =l STERT VTS A o G TSR =al
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Influence of canopy management practices on fruit composition of Sauvignon Blanc grapes

3.19 1.18 3.82 181.95 0.126
3.17 1.00 4.46 228.70 0.119
3.06 0.90 4.86 211.44 0.109
3.17 0.98 4.98 253.68 0.121
3.19 1.05 6.01 257.26 0.115
3.27 0.93 4.56 229.98 0.111
3.16 0.93 4.51 241.65 0.117
3.21 1.14 3.29 202.73 0.173
0.0136  0.0467 0.332 24.621 0.0107
<0.0001  0.0051 0.0016 NS 0.0149

Standardizing potassium dose for Cabernet
Sauvignon vines grafted on 110R rootstock

This is the third year of the experiment with eight
potassium levels ranging from O (control) to 600 kg
K,O/ha as Sulphate of Potash on Cabernet Sauvignon
vines. Potassium was applied in twelve splits in a year.
The vines were raised under uniform management
conditions. A total of 15t FYM/ha on dry weight basis
was applied to each treatment.

Average yield and bunch number per vine
increased significantly as a result of potassium
application @ 100 kg K,O/ha as compared to control.
However, beyond 100 kg K,O/ha there was no
significant increase in yield (Table 20). Visual
potassium deficiency symptoms were noticed in
treatments, Control and 50 kg K,O/haduring later part



NRC for Grapes | Annual Report 2011-12

arferert 19. TIaM Jeem Tghaat 1 shate Aifemia SR 3l B T | I9E

Table 19.
Tgdl /ST 20.20 3.51 0.97
i/ CT 21.33 3.52 0.94
TASTR / LR 21.60 3.85 1.06
i + W/ CT + ST 21.63 3.65 0.89
HE+TAAR / CT + LR 20.96 3.43 0.87
THS +TAAR / ST + LR 20.45 3.45 1.13
THA + HIE + TAITR
23. 4 )

ST+ CT+LR 3.03 343 095
SFAII=ENG / Control 20.13 3.45 1.07
THSTAL / S Em+ 0.364 0.0863 0.0433
SR 0.0007  0.0382  0.0059

Level of significance

% YR AU, UG 3R 50 forum diemr /2 ® <@
T (o= 5)| icTht fawed w@ qoF 3awel W auig=d
IS e o1 faveiyur foRm | dieRiRm # Biee,
=1 @¥ft Wik dcdl o foTg g SO o Tl H STEn
o o I Wiefsh A T @) grerfes, g1 =R
Tt H uig=a § wiefiem i W 200 fRe dier /g 3R
3OY A ITERI § SU=TRA & 1 &9 ¥ 3 off
(arfereht 21 TR 22)| R wEn # gfg qun euwE
foig % 9 I=AqH T99 7 § gar ureied feufa # 3fg

T
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Influence of canopy management practices on fruit composition of Cabernet Sauvignon grapes

1.66 5.98 219.76 0.199
2.39 6.17 233.28 0.191
2.70 6.92 593.55 0.145
231 6.28 251.92 0.197
3.28 6.81 260.15 0.163
3.08 5.98 219.76 0.162
2.71 6.13 226.34 0.160
1.76 3.67 299.51 0.221
0.143 0.608 0.0133 0.012
<0.0001 0.0463 0.0415 0.0142

of foundation pruning season (Fig. 5). Petiole nutrient
content was analysed at bud differentiation stage and
flowering stage. Except for potassium content, all other
nutrients showed no significant differences between the
treatments at both the stages of sampling. However, the
petiole K content was significantly higher at 200 kg
K,O/ha or more over control at both the stages of
sampling (Table 21 and 22). The soil potassium status
increased with the increasing K doses with highest
accumulation near the dripper point.
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Table 20.  Effect of potassium levels on yield and yield parameters of Cabernet Sauvignon vines raised on 110R
rootstock

Treatment (K,0 i TSS (°B) Juice Na
kg/ha) i (ppm)
211/ T1 (control) 60 57 11.33 22.4 0.49 57 56
&2/ T2 (50 kg K,0) 61 57 11.36 224 0.50 48 52
313 /T3 (100 kg K,0) 64 61 12.90 22.4 0.51 56 54
314 / T4 (200 kg K,0) 68 60 13.45 22.4 0.48 52 48
&5/ T5 (300 kg K,0) 72 60 14.16 22.1 0.46 52 51
316 / T6 (400 kg K,0) 71 60 14.08 222 0.48 53 47
37/ T7 (500 kg K,0) 75 56 13.75 223 0.49 47 46
&8 / T8 (600 kg K,0) 73 59 14.15 223 0.49 52 51
THSTH+ / SEm-+ 3.57 4.06 0.71 0.33 0.028 7 7
?}? (Iﬁq:r;?dg)s) 7.65 NS 1.52 NS NS NS NS

e 5. sy BerE % S TG | Wefiem wHt % ae

Fig. 5. Potassium deficiency symptoms during foundation
pruning season in control
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ATfeTeRT 21. TITI—Y T hl %l shofl fa¥eT STEe W UISeh deal W I9TE

Table 21.  Effect of potassium application on nutrient content (%) at fruit bud differentiation stage

31 (3UETRA) / T1 (Control) 1.01 0.54 0.60 1.54 1.36 0.19
A2 (50 foRIT K,0) / T2 (50 kg K,0) 1.06 0.50 0.61 1.60 1.38 0.21
&3 (100 TR K,0) / T3 (100 kg K,0) 1.15 0.50 0.62 1.58 1.37 0.20
A4 (200 TR K,0) / T4 (200 kg K,0) 1.18 0.52 0.70 1.57 1.34 0.19
&5 (300 FRIT K,0) / T5 (300 kg K,0) 1.20 0.55 0.77 1.64 1.37 0.22
&6 (400 TR K,0) / T6 (400 kg K,0) 1.15 0.51 0.83 1.57 1.41 0.22
&7 (500 TR K,0) / T7 (500 kg K,0) 1.22 0.51 0.85 1.63 1.31 0.21
A8 (600 TRIT K,0) / T8 (600 kg K,0) 1.13 0.53 0.86 1.58 1.32 0.20
THSTH+ / SEm+ 0.05 0.02 0.03 0.07 0.05 0.03
el (d=0.05) / CD (p = 0.05) NS NS 0.07 NS NS NS

qTfereRt 22. TITRM YT 1 Y5U ST W YN qedl I JHTE

Table 22.  Effect of potassium application on nutrient content (%) at flowering stage

31 (3U=TRA) / T1 (control) 0.83 0.33 1.67 1.27 1.11 0.30
A2 (50 foRIT K,0) / T2 (50 kg K,0) 0.77 0.34 1.65 1.24 1.00 0.32
3 (100 TR K,0) / T3 (100 kg K,0) 0.78 0.32 1.69 1.20 0.91 0.31
A4 (200 FRIT K,0) / T4 (200 kg K,0) 0.78 0.31 1.82 1.25 1.05 0.33
&5 (300 fRIT K,0) / T5 (300 kg K,0) 0.80 0.32 1.86 1.23 0.92 0.34
&6 (400 TR K,0) / T6 (400 kg K,0) 0.78 0.32 1.85 1.24 0.90 0.31
A7 (500 TR K,0) / T7 (500 kg K,0) 0.79 0.30 1.88 1.24 1.05 0.37
A8 (600 fRIT K,0) / T8 (600 kg K,0) 0.83 0.30 1.93 121 1.02 0.32
THIW+ / SEm:+ 0.06 0.03 0.14 0.05 0.07 0.03
el (d1=0.05) / CD (p = 0.05) NS NS 0.07 NS 0.15 NS
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1103R HAGd R HeAMHd HeR-c AN aaratl &
foru Rimmd srisa &1 AhHRoT

Ig YA A1 gEU 98 7 S B IR (WA
fohTa sraEen i gar qgen arsdisr SfiyeEd W
smeTfid Taems hrishn) w1 T veeE aftfeufe & 3md
TE Tarsti, ’g cravfi f&eng €eft 1.99 Sog/dt & w8
off, W AN foram mam| Iw=mR foreor aiforeRt 23 H feo
T | TH-HI-3ehE Tl o T sty H agen S
% HRV Aared B o e A6 @ )

faftr fomms srishdt & d8d 399 13.18 | I
14.14 27/3 a oft (arferert 24) | gretifen, fafia sw=mi
% o 3TEnde A 97| ITER T6, fSTEH 0 & FH e
formg fawr 196.1 fimft + 533.5 fift awi, o1 3=t 3R
eI YgH A o I wate e e S R o 3=
TaTE IT=Ri % SRIeR ol iy i feufd o fow auigea
T 1 Ty et Sag % 45 fedi we we gl
SO ST T TR TR ST <O U ATE2 IS, BIEhRd
3R AR il 7T | whis Hecaul Sl Te1 o1l gar |
IUTSY] UINeh dcd hisi-eh shisid 0.87-1.23%, BIEHIH
53.48-87.74 difiun, diewr 469-673 didium, R
Hifgaw 595-852 difiun 9 I8 =@ S R

SRSt eg=d R Herid 2RE HSerd aarat 7 qof
anfersn 3iR aRer & forg Wws sRige fAem

INE HigeT qT Ehl Icaiiad! ot § quT AATferdT
3 wfered @1 T SRE-am St fR wifsan dua
I it ¥ fafea ford s ® 2, | 9% <8t 9y §
(=1 6)1 9% <& urrafies arefiem etve 4 fie 9
g FY o (o) af W oTg der usdt 2oy (A
TRTeEd STaET) H Ul IR <@ T A Ik gl |
& | fohR W T vl afcrier foamn fsaht yf smg
H Hwra afeTe o ®9 § gg5| afEt il S0 aun et
gHT dag o /A gferfera & | e omg o qd
gfeaT oIt Sern it digrar ueh aar B fafiem wmat w
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Standardising irrigation schedule for Cabernet
Sauvignon vines raised on 110R rootstock

This is the second year of the experiment with six
treatments (irrigation schedule based on crop growth
stage and recorded open pan evaporation) on vines
raised under uniform management conditions using
saline irrigation having EC 1.99 dS/m. The treatment
details are given in table 23. The vines were not given
external irrigation due to frequent rains for a total period
of 121 days.

The yield under different irrigation schedules
ranged from 13.18 to 14.14 t/ha (Table 24). However,
there was no significant difference amongst different
treatments. The treatment T6 with least external
irrigation input of 196.1 mm plus 533.5 mm of rainfall
was found sufficient to provide yield and quality
equivalent to other higher irrigation treatments. Petiole
samples at 45 days after foundation pruning and full
bloom stage were analysed for their nutritional status.
There was no significant difference in N, P and K
content at both the stages. The soil available nutrient
ranged from 0.87-1.23%, 53.48-87.74 ppm, 469-673
ppm, 595-852 ppm for Org. C, P,Os5, K20 and Na
respectively. This experiment is continued.

Diagnosis of nutrient imbalance on leaf reddening
and necrosis in Sharad Seedless vines raised on
Dogridge rootstock

Leaf reddening and necrosis have been observed
in Sharad Seedless vines and its mutants. The
symptoms are common in vineyards being irrigated
with saline water rich in sodium (Fig. 6). The
symptoms differ from classical K deficiency. Late in the
growing season (cane maturity stage), the symptoms
were observed first on the younger (upper) leaves on a
shoot. The symptomatic leaves initially showed reddish
discoloration on the margins which later on progressed
as marginal necrosis. Both upper as well as lower
surface of the leaves become red and/or necrotic. This
leads to premature defoliation. Severity of the
symptoms varies on different shoots on a vine i.e. all
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ATCTERT 23. FHA Jhg ST W NG =T IT9R 1 foawor

Table 23.

i B8 / % BT5 / Foundation Pruning/Back Pruning

A Q’ﬁ‘g{/ Shoot growth (1-40 days)
%l shefl fa¥ed / Fruit bud differentiation (41-60 days)

o IRTE 3R el el Tk
Cane maturity and fruit bud development (61-120 days)

121 fea-%at B8/ 121 days-fruit pruning
T B / ®RES BT / Fruit Pruning/Forward Pruning
IT@ Jfg / Shoot growth (1-40 days)

ST & HUT 3T/ Bloom to Shatter (40-55 day)

Tfor ?{@ ug T / Berry growth and development (56-105 days)

Tias & HTS / Ripening to Harvest (106-145 days)

AW AT / Rest period (20 days after harvest)

Details of irrigation treatments based on crop growth stage

45% 45 60 30 30 30
15 15 15 15 15 15
15 15 15 15 15 15
30 15 15 15 15 15
45 45 60 30 30 30
15 30 15 30 30 30
45 30 30 30 15 15
45 15 15 15 30 15
15 - 15 - 15 -

* AT qEAT TSRO ok SR W fwd G390 / % replenishment based on open pan evaporimeter

T off stariq ot STER U € T W AT et wendt
g o TE ot fomn wohdt (Fom 7)1 3© 999 o wwfaa
AT I TR FIATEH T TE| AL ok T 3R
TIYeh dedi § OTeed 189 7 & fau, iy 3
% Hew % SR SFR-a & fafie qeat 3 fore ool woen
qoT quigal ol foaveryor form el figm % e o &
AT TR AT T 7R T Fareh uferai skl ITAnT fora
AT qAT SARS] I [TV a2 3 o%e o AN & fora
|
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the shoots may or may not exhibit symptoms at the
same time (Fig.7). The affected vines become woody
and unproductive over a period of time. In order to
study the association of nutrients with the development
of the symptom, leaf blade and petioles were analyzed
for different elements from our vineyard during
foundation pruning season. Healthy and symptomatic
leaves present on the same vines were used for
diagnosis and data statistically analysed using Student
‘t’ test.
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ATreTeRT 24. TE=TE ITER 1 39T 3T 3UST HHehl T YA

Table 24.  Effect of irrigation treatments on yield and yield parameters

1 /Tl 63.0 13.79 22.08 0.56 67 382.58
2/ T2 57.0 14.14 21.93 0.55 65 263.15
33 /T3 58.0 13.31 22.08 0.55 67 331.04
34 /T4 58.0 13.84 21.80 0.54 67 222.08
A5/ T5 57.0 13.65 21.93 0.56 66 252.81
316/ T6 58.0 13.18 21.88 0.56 59 196.10
THSTH+ / SEm+ 2.3 0.816 0.14 0.012 5

et (d1=0.05) / CD (p = 0.05) 4.9 NS NS NS NS

* 31‘@5 A 533.5 Tl awf/ Plus 533.5 mm rainfall

o= 6. e fysaw ° ol arfewn & a&qo o 7. T B AdT W Ty ug gHifad wmEn

Fig. 6. Sharad Seedless vines exhibiting Fig. 7. Healthy and affected shoots on the
leaf reddening same vine
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T SR T RETsTi o quiadi qeil 9ol Herehi
o forgeTo T & uaT =el ® foh T Sdent o Tl St g
T gquTfad odqreT & @l °§ g1ge ®9 g = qiefiem
qern 3o Aifeaw o Ty va gwifea ufe=n & ool
%Ak H, Tifm, difesm, sfcwrem qen dfafiem &
HeH H Ao M <@ T, 59 foh iga # ohfcyrem ao
Afufsem & gl ¥ srands o= o (o 8)| 39 ¥R
LI hH IR TR 3= Gifead & TR 4 grafed 7
St fok dig & fou fawrs € (g 9)1 3ma: oavman/
e &t feufa & awes stEqer & 3fua figm & fag

Analysis of petiole and leaf blade from healthy
and affected shoots showed that affected shoots of the
vines contained significantly lower K and significantly
higher Na content compared to tissue samples from
healthy shoots. In leaf blade, significant differences
were observed between healthy and affected leaves with
respect to K, Na, Ca and Mg (Fig. 8) whereas, in case
of petioles no significant differences were observed in
respect of Ca and Mg (Fig. 9). Thus the symptoms
appeared to be associated with low potassium content
and higher sodium levels which are toxic to plant.
Further, to properly diagnose nutrient imbalance under

Ut Heteh q ‘TUTQ?[ eI ENT LI CRR CO] salinity/ sodicity conditions, it is important to analyse
both leaf blade as well as petioles.
35 1.8 -
3 m Affected leaf blade H Healthy leaf blade 16 - Affected leaf petiole m Healthy leaf petiole
= 1.4 A
t 25 g\o, 12 4
[= 2 4 - B
£ 5 .
o 1.5 7 c 0.8 -
(3) o
14 O 06 A
0.4 1
0 - T . T 0 T T .
K Na Ca Mg K Na Ca Mg
Nutrients Nutrients

o 8. e diectd 1 yuifad it ey smaredl | yui forer 9. wre diedw it uwifaa ot ey wmEnedt | uvi

Teleh TUT AT

e TIOT T

Fig. 8. Leaf blade nutrient composition of affected and Fig. 9. Leaf petiole nutrient composition of affected and

healthy shoots of Sharad Seedless vines

87 # AT Hiseld dAarsi & N1 TR Td I8sd
o] B wmuaar A Hay

gel Hem ¥ 3 T ofwed decd SR dare &
U TR qAT IR fiese] A SATashdr 1 @ fas
FAETHAT T TS B8 & 45 T3 qem 90 fe7 =g, @
aer g1 aut 2009 IR 2010 H wrfud fowm mon (fem
10)| e dea Ffgdan w1 faear um & fou fafie

healthy shoots of Sharad Seedless vines

Relationship of nutritional status of field grown
Thompson Seedless grapevines with powdery
mildew incidence

Nutritional status of open field grown Thompson
Seedless grapevines was related with powdery mildew
incidence at two growth stages at 45th day and 90th day
after April pruning during both 2009 and 2010,
respectively (Fig.10). In order to get wide range of
nutrient contents, vines grown on different stock- scion

36|
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B ot ,""»K'i'ﬂ:\"- - 24N B2 SN

35 £ X W S

e 10, IRRRm & YT ar (I W) * JRee NN Tarsti (T w®) F T 90 Fed R TRkt sy

Fig. 10. Severe leaf curling and higher powdery mildew incidence in unfertilized vines (RHS) compared to vines

fertilized with potassium (LHS)

AT -HIHL FAISHI T3 TS Aqrat 8 T foeag 3R
T <t et o foTw weureRd foRm T

BIE & 45 T o, fafim o acat 4, Tefiem
T fereham TndeRar T duT AT & (IR = -0.8170)
o T TR Tega fommn fSoeh ST9at wiemrd
(IR = -0.4631) = foram| 90 fea amg deferm 3 g
TS 3T 1Y Tgaad, T @ (IN2=-0.8750)
o 1Y YeiTd foman (arfetert 25), BTetifsh 3= UINeh deal
J Trefe HeEed TGRIG el fohdT| <feh Uk O ATk qiwen
Teal 4 T % 45 o foT § W ok WY Wil deHey
eI fohan o1a: shites St ferwersor feram | wformm
Torgetoor @ off ureedt fireesy it Samuskar § Wi g
% Tgcd o1 IdT AT| T, BIEHRE, refem, e,
afFfEm qen \ifesm 3 U g1 Yfarma |, T Sadehal
T 82.7% firsrar it samen | 45 feq w, Faet wefyem
T SATIehdT H 66.8% rear o fofu g onl g
a9 & ATH, T, BIERRE, Ty, Hicyem, Afafem
qUT TIfGIM 3 Tk A1 AT AT H 85.7% firerar
AT | T o 45 Te W, hadt TR W SATaehd!
T 76.6% Tiear & fotu e o)

combinations were sampled and rated for disease
severity.

Amongst different nutrients, potassium showed
highest degree of significant and negative correlation
with the disease rating (r=-0.8170) followed by P
(r = -0.4631) at 45th day after pruning. At 90th day K
again exhibited significant and negative correlation
(r =-0.8750) with disease rating (Table 25). However,
the other nutrients did not exhibit significant
correlation. Since more than one nutrient exhibited
significant correlation at 45t day of sampling with
disease rating stepwise regression analysis was carried
out. Regression analysis also revealed the importance
of potassium nutrition in powdery mildew incidence.
N, P, K, Ca, Mg and Na when regressed together
accounted for 82.7 % (R2 = 0.8265) variation in disease
incidence. Potassium alone accounted for 66.8%
variation in disease incidence (R% = 0.6678) on 45th day
of sampling. During the second year, N, P, K, Ca, Mg
and Na when regressed together accounted for 85.7 %
(R% =0.8573) variation in disease incidence. Potassium
alone accounted for 76.6% variation in disease
incidence (R2 = 0.7656) on 45th day of sampling.

37 |
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ATfeTeRT 25. T U 7R quigd UIveh dcdl o o= dgded o (3TR)

Table 25.

g/ N 0.3536

HITHIH / P -0.4631%
arefiEm / K -0.8170%
HfeIem / Ca 0.4125*
i / Mg 0.4902*
aifeam / Na -0.5999*
FANEE / Cl -0.5837*

Tt < 0.05 W @dF / significant at P < 0.05

Siq-fAmel & v aar adar & [ e waw
aret faeRi afda iR wRid

74 faafa ok smnfoa o H fwent & forg Sta-
et H arg @Rl 1 AdiET

Sa-f=srent & 35aH 9T & AFIR & faU
el T, Hert Higaw, stien Hiegaw, Afen Tad,
midhy, soaw dead, foraaa Higad qen © g |
sfi, (20 3R 30 didien) SR Hddy (0.25, 0.50 3R
1.00 didftww) =1 3-4 forft w K B 6-7 fomdt mfor
TR JTEEAT 9T TN TR |

[T AR TR IechaRs § s @ W T
iy STk Sfra, skt =hm w6 s 3 Wi gt
feas | w3l Sfia, st &/ AT i Al SR SR
v aft forei <Rt 3ot | gfig o forg el wrm
uformm i gfe & fore, feremt @ et o R o &
fore st w@ s
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Correlation coefficient (r) between disease rating and petiole nutrient content

0.3056
-0.1909
-0.8750*
-0.03878
-0.1678
-0.3390

-0.2211

Grape physiology including use of bioregulators
and disorders occurring on various parts of vine

Standardization of bioregulators schedule for newly
developed and introduced grape varieties

To standardize the optimal dose of bioregulators
for Manjri Naveen, Fantasy Seedless, Autumn Seedless,
Autumn Royal, Morquish, Blush Seedless, Crimson
Seedless and Red Globe, different concentrations of
GAj3 (20 and 30 ppm) and CPPU (0.25, 0.50 and 1.00
ppm) were used at 3-4 mm and again at 6-7 mm berry
size stage.

Significant differences in berry sizeand shelf life
was observed. Application of CPPU and GA5; showed
the mixed response. The lower dose of CPPU and GA;
was found effective to increase the berry size and the
yield in almost all the varieties. To confirm the results,
the trials on above varieties will be continued for some
more years.
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Management of physiological disorders in grape
vine
Rachis swelling disorder

In last 2-3 years this disorder has been reported
by many grape growers of Maharashtra due to which
berry growth is inhibited there-after with the degree of
inhibition varying among clusters, which leads to
significant yield losses (Table 26).

ATfeTeRT 26. T57 A IHR foR 1 T=aT 3R AT AUESi W I9E

Table 26.

HfOT TEAT /78T / No. of Berries/bunch 64

=81 a5 (UT) / Bunch weight (g)

R (foft) / Size (mm) 168 16.8
TS (fot) / Length (mm) 1833 185
%o 31 Terd (°fsa) / TSS (°B) 235 233
Fl FAFAAT / Total acidity (%) 033  0.33
Mg @IS (TY) / Shoot length (cm) 112 112.33
o =@ (foft) / Cane diameter (mm) 834  7.71
vaiat gt (frt) / Internodal distance (mm) ~ 57.78  59.52
o W 9d sl T&AT/ No. of nodes on cane 18 17
o ITashdT T T . =
Cane maturity at position

o T gfeRI it T&AT/ No. of leaves at cane 19 12
o W fieft ufer i wen @ .
No. of yellow leaves at cane

S e Mis A TS 1

Bunches with knot/vines

76

264.2 302.66 251.66

39

Impact of rachis swelling on bunch and berry parameters

66 68.67 88 49 57 64.67
272.84 183.33 181.66 14936 171.45
16.8 16.80 14.5 145 14.16 14.39
19 18.61 17 16.5 15.5 16.33
22.5 23.10 243 243 21.5 24.30
0.37 0.34 0.41 0.41 0.37 0.40
12233  115.55 100.66 61.66  73.5 78.61
9.07 8.37 8.17 6.55 7.22 7.31
50.22 55.84 62.8 6582 63.57 64.06
22 19.00 20 11 17 14.00
19 14.33 6 5 6 5.67
24 18.33 19 10 17 13.00
1 1.00 4 3 5 4.00
0 0.00 8 11 6 8.33
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A simulation study using different agrochemicals
was conducted to induce rachis swelling. Rachis
swelling was observed in Naphthalene acetic acid
(NAA) treatment. The abnormal swelling becomes
apparent at the peduncle node or along with the rachis
three to four weeks after full bloom. Bunch weight and
berry growth was inhibited thereafter with the degree
of inhibition varying among cluster. The shoot length
and cane maturity differed significantly between
affected and healthy bunches. Anatomical studies
revealed that there is in-growth or compression of
vascular bundle particularly in phloem tissue which
may be the cause for the development of knot
(abnormal swelling) on rachis in grapes.

New chemicals / botanicals for improving bud
break and grape quality

Persistence and dissipation study on CCC in grape

The consignments were rejected due to residues
of CCC in EU countries during the year 2009-10,
because of sudden reduction of the MRL for CCC from
1 ppm to 0.05 ppm. To resolve this problem, ICAR
under Ministry of Agriculture has taken steps and
accordingly the trials were planned to generate data for
refixing the MRL for CCC. Field trials were conducted
at 8 different locations. The CCC was applied 1st spray
at 3-5 leaf stage @ 500 g a.i./ha, 2nd spray at 5-7 leaf
stage after April pruning @ 1000 g a.i./ha and 3rd spray
at 3-5 leaf stage after October pruning @ 250 g a.i./ha.
The samples were collected at different phenological
stages. The samples collected at veraison and harvest
were sent to IIBT Laboratory, Chennai for residue
analysis. The results are awaited.

Evaluation of hioefficacy and phytotoxicity of
Chlormequat Chloride (CCC) 500 g/I SL (Lihocin 50%
SL) in grapes

The use of CCC is inevitable in grape cultivation
since it reduces the shoot vigour and enhances the
fruitfulness during the foundation pruning. However,
due to presence of residues of CCC in grape, there is
need to redevelop or modify the MRL values. Hence,
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the sponsorer M/s BASF India Ltd., made an agreement
with the Centre to test the bioefficacy and phytotoxicity
of CCC in grapes.

The significant differences in treatments were
observed in various treatments of CCC with respect to
parameters like bunch weight, pedicel thickness, skin
thickness, TSS and acidity. Among the treatment, T-1
(500 g/ L CCC ppm at 3-5 leaf stage at April pruning)
found effective in increasing bunch weight, skin
thickness. No significant differences were recorded for
berry weight, berry length and berry diameter.

Bio-efficacy of silixol in grapes

Silixol is a unique formulation of stabilized,
highly concentrated silicic acid, the bio available form
of silicon which is taken up by plants roots and
transported to all plant parts. Silixol at different level
viz. 1, 2 and 3 L/ha was applied at different stages of
growth viz. 15, 30 45 and 60 days after pruning.

The maximum bunch weight was recorded in the
treatment of silixol @ 1 L/ha with four application at
15, 30, 45 and 60 days after pruning. Similarly berry
diameter was recorded more in application of 3 L/ha
silixol with 3 sprays at 15, 30 and 45 days after pruning.
The berry weight, berry length and reducing sugar
content in the berries also followed the same trend.

Bio-efficacy of vitormone in grapes

Vitormone is a foliar liquid biofertilizer which has
boosting effect on crop growth. It also enhances the
vigour and vitality of the crop. It increases the flowering
and fruiting and results in increase in the yield.

Different levels of vitormone (0.5, 1 and 2 ml)
was applied in combination with GA5 (5 and 10 ppm)
at different stages of growth. Application of Vitormone
1 ml/L + GA3 @ 10 ppm at 11-12 days after pruning,
Vitormone 1 ml/L + GA3 @ 30 ppm at 40-45 DAP and
3td application at 75-80 DAP with Vitormone 1 ml/L +
GA; @ 40 ppm + 2 ppm CPPU recorded the best results
with respect to bunch weight, average berry weight,
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berry size, skin thickness and chlorophyll content in the
leaves.

Effect of bunch covering with Repol polypropylene
based Non-woven fabric on yield and quality of grapes

The specially made paper bags (Repol
polypropylene based Non-woven fabric) supplied by
Reliance Industries Ltd. were used to cover bunches in
order to avoid pink berries as well as improve berry
quality. The significant variation was observed between
the covered bunches with different bags and without
covering. The bunches which were covered with Tyvek
paper and newspaper at 85 and 95 days after pruning
showed the less number of pink berries as compared to
control and Repol polypropylene based Non-woven
fabric.

Plant Health Management

Bio-efficacy of new fungicides

The following fungicide formulations were tested
for their bio-efficacy to manage downy mildew and
powdery mildew in field trials. The fungicide
formulations listed in table 27 were tested at three
locations, viz. Dhondgavanwadi (Tal. Dindori, Dist.
Nasik), Sayyad Pimpri (Tal. Niphad, Dist. Nasik),
Javale-Kadlag (Sangamner, Dis. Ahmednagar), while
those listed in table 28 were tested only at Centre's
research farm. All the trials were conducted during
fruiting season. There was no rain after 15t of October
2011 in the above areas and thereafter RH showed
declining trend and leaf wetness was not present during
morning hours. As a result no downy mildew or
powdery mildew was developed till late fruit maturity
stage even in untreated control plots. Hence, bio-
efficacy of any test fungicide could not be undertaken.
However, for downy mildew control after fruit pruning
about 4 to 6 preventive sprays were given at 3 to 10
days interval starting from 3 leaf stage to early fruit
development stage and for powdery mildew control, 4
preventive sprays were given at 10 to 15 days interval
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Table 27.  List of fungicide formulations tested in multilocational field trials

Boe i
44% + 9% 3% C’
| e 44% + srEReETh 9% ThISE 53% AT
' Metiram 44% + dimethomorph 9% WG (Acrobat 53%WG) Downy mildew
, ST 12% + TR 6.7% St (el AW 18.7% Sssh)) S oik wett e
Dimethomorph 12% + pyraclostrobin 6.7%WG (Cabrio Team 18.7% WG) Downy and powdery mildews
o W@ﬁq 20% TSIt et ﬁq?\ﬂ
Pyraclostrobin 20% WG Downy mildew
g SR 23% TEe R 3R TRedt fieey
' Azoxystrobin 23% SC Downy and powdery mildews
- ISR 23% wEEt TR 3R URE fiesy
' Azoxystrobin 23% SC Downy and powdery mildews
6 RS 42-10% e (Frufdm) T fireey
i QGU42 -10% OD (piperidine) Downy mildew
. 3eifthet Yiede-311 (TRMEFETH + SHFdTHS) AT e
' Indofil product-311 (cymoxanil + zoxamid) Downy mildew
. 3eifthed UTede-411 (SIS + Hehieid) R fioes
i Indofil product-411 (zoxamid+ mancozeb) Downy mildew
o TSI 75%Seeysl R fiesy

Mancozeb 75%WG

THHITE-Fedl TF g 3096 @ A 3HH
THTSRINAT 31 793 Had gaiaan aEes grEae fiftes
IS g UG TR T 39 fag) stemd §, uol-
kel T TANTRIET HoATohd § I 3cuTg 40 ey &
IR Flgdl W IREE] THeree] 1R T SeH1 fieres] & oy
BIRERIR:EAIDIRICT
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Downy mildew

FCH-ZV is a coded product and its bio-efficacy
studies were sponsored by M/S Evolva biotech Pvt. Ltd.
Chenai. In in vitro laboratary evaluation on leaf disc,
the product was found to be inhibitary to powdery
mildew and downy mildew at concentrations above 40
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Table 28.

G0s 2l

i TGS 250 U1/t + IRRIaARglfed 250 U1/t 500 wat (Sfim)

Fluxapyroxad 250 g/l + pyraclostrobin 250 g/l 500 SC (Xemium)

5 TRRIFARISH 12.8% + SRhiicre Seest (freers)

Pyraclostrobin 12.8% + boscalid 25.2% WG (Prestine)

o ISt (Hiw= 2420-01)

Azoxystrobin (CHA 2420-01)

g FIEEIRE + AT (H1TET 2440-01)

Azoxystrobin + hexaconazole (CHA 2440-01)

5 Hiw=w 1322
" CHA 1322

6. shrERET fersd + gamHa (HET 6950)

Kresoxim methyl + hexaconazole (CHA 6950)

o A (TFTdA 23% THH)

Azoxystrobin (XL 23% SC)

g SIS 23% ol + TSIt 25.9% Sl

Azoxystrobin 23% SC + tebuconazole 25.9% EC

RIS 25% Ssesil
Tebuconazole 25% WG

THHTE -wed (FAT FHeeg ITE)
FCH-ZV (New coded product)

10.

3R # AT Y fasgarft
AW BT QEIA 3R T WG HI T

T JTYB ol AT hl de@TEe T 3T FAl
o1, forw woe fafyre, qam, amfées stdar, awt, a9
BTG 3R g1 <l T O |14 fEHi o YaigA™ ol 9w
fezm wm en, Sifer qoT, ifiren, @mTelt, W, e 3k
TEUETE o S ICUTEH &1 o [T TS W 3T
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List of fungicide formulations tested in field trials at NRCG, Pune

R fiesy

Downy mildew

TRed sy

Powdery mildew
RS IR TR fiess

Powdery and downy mildews

TRE IR TR fiesy

Powdery and downy mildews

REd 3R SRt fieey

Powdery and downy mildews

TRE IR TR fiess

Powdery and downy mildews

TRE IR TR fiesy

Powdery and downy mildews

REd 3R SRt fieey

Powdery and downy mildews

TRE IR TR fiess

Powdery and downy mildews

R 3R URE fiesy

Downy and powdery mildews

Disease forecasting in grapes
Weather forecast and disease management advice

The page summarizing location specific, seven
days weather forecast on temperature, RH,
precipitation, cloud cover and wind speed, based on
information available on internet for grape growing
areas in Pune, Nasik, Sangli, Solapur, Bijapur and
Hyderabad was put up on website of NRC for Grapes.
The page was updated at every 7 days interval and
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contained advice of disease management for forecasted
weather and prevailing growth stages in vineyards. The
web page received good response.

Development of computer interface for individual
grape growers and its demonstration

The interactive web interface

The webpage providing computer interface to
individual grape grower was prepared with the help of
M/s Express Weather. The web address is
http://www.expressgrp.com/WIBDSS/. Every grape
grower is provided with a user id and password.
Weather data recorded on automated weather station,
weather forecast for next 7 days, estimated risk level of
downy mildew and powdery mildew based on location
specific weather information is provided on the page.

There is a interactive web-page on DSS (Decision
Support System), which provides plot specific advice
after submiting information on growth stage and last
spray given. The information provided is on following
lines, and the grower is expected to take his own
decision on spraying.

i.  Level of risk of downy mildew and powdery
mildew, as nil (green), low (blue), medium
(orange) and high (red), in expected weather
presented in coloured bar,

ii.  Whether the plot is protected against forecasted
disease risk, based on last spray,

iii.  If spray is to be given appropriate time for spray

based on forecasted possibility of rain and

the choice of fungicides with dose and PHI, as per
label claim, and resistance management strategy
using FRAC (Fungicide Resistance Management
Committee) information.

1v.

The web page also saves the list of sprays given
on each plot. The web page was provided to 148 grape
growers in Nasik, Sangli, Pune and Solapur districts.
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Monitoring the use of interactive webpage at 25
vineyards spread over Nasik, Sangli and Solapur
districts

Grape growers who have own computer and
internet connection were selected and were given user
id and password. In all 148 such growers were selected.
District wise distribution of demonstration plots is
given in table 29. These growers were divided into two
categories as demo plots and volunteer plots. At demo
plots each activity was closely monitored with the help
of one dedicated field assistant and all inputs on plant
protection were provided. While at volunteer plots, DSS
page was provided to growers on their request and it
was left to the individual grower how he uses the page.
Inputs of plant protection were not provided at these
plots. About 4 to 10 volunteer plots in a cluster were
monitored by one field assistant who visited the plot
once in a week. The demonstrations at each demo plot
was planned on 0.81 ha vineyard pruned on same date
and owned by the same grower. Out of 0.81 ha, 0.405 ha
was managed as per advisory provided, while 0.405 ha
was managed by grower as per his normal practices.
Baring 3 vineyards, the risk of downy mildew was very
less. Comparison of number of sprays given in demo
plots and grower plots at different locations is given in
Table 30. In demo plots only 7 to 12 preventive sprays
were given for downy mildew and 3-7 sprays were
given for powdery mildew based on our advisory, while
grower gave 7 to 16 sprays in their plots, for downy
mildew and 2-9 for powdery mildew. For downy
mildew and powdery mildew put together saving of 0 to
9 sprays per location was recorded, which comes to 0.0
to 40.91 per cent saving over farmer practices. Data on
disease, growth stages, yield, pesticide residue at all
these locations is being collected.

This was second year of such trial, however, last
year the advisory was provided over phone every day,
and this year it was provided on-line on internet.
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Table 29. Districtwise distribution of growers selected for online advisory
ek / Nasik 13 60 73
grTett / Sangli 8 50 58
AT / Solapur 3 11 14
901 / Pune 1 2 03
% / Total 25 123 148
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The survey for the presence of GLRaV3 in wine
and table grapes reconfirmed that many of the clones
of Sharad Seedless, such as Jumbo are infected with
GLRaV3. During 2011-12 samples of vine leaves were
collected from Boramani, in Solapur district, Mhaisal,
Miraj, and Walwa in Sangli district and from Niphad in
Nasik district. Table grape varieties such as selections of
Sharad Seedless, Thompson Seedless were collected.
Out of 15 samples 7 showed positive reaction for
GLRaV3 in ELISA test. Most of the positive samples
belonged to Sharad Seedless variety. Autumn Seedless
and Autumn Royal varieties introduced by MRDBS and
11 wine varieties introduced from France at NRCG,
Pune were negative to the tests and were found virus
free even after two years of introduction.

Studies on transmission of GLRaV3 by mealy bugs

Vines of varieties Thompson Seedless, Cardinal,
and Pinot Noir showing positive reaction to GLRaV3
were multiplied and tested for presence of the virus
twice in the last 12 months for confirmation, using
DAS-ELISA. Similarly vines showing negative to
GLRaV3 were multiplied and tested for absence of
GLRaV3 twice in a year. These virus free and virus
infected plant will be used for studies on transmission
of virus by different means during 2012-13.
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Identified colony of mealy bugs Maconellicoccus
hirsutus was procured from College of Agriculture,
Pune and raised on pumpkin in the laboratory. This
colony has been released as known infected vine of
Thompson Seedless under controlled conditions.
Further work in this context is in progress.

Sap transmission of Fan Leaf Virus on local lesion
host Chenopodium sp.

Local lesion host plants of Chenopodium sp. were
raised (seeds were collected from TARI, Regional
Centre, Pune) and sap inoculated with sap extracted in
buffer from different vines from collection block. No
typical local lesions were observed, indicating absence
of Fan Leaf Virus in tested vines.

Studies on the biology and control of the fungi
causing anthracnose disease in grapes

Confirming of C. gloeosporioides as the dominant
pathogen of anthracnose of grapes

PCR product obtained with species specific
primer CgINT with ITS4 was sequenced to confirm the
identity of C. gloeosporioides isolates from PCR
product. Two isolates were sequenced and the
sequences showed 92 — 100 % homology with other
sequences from C. gloeosporioides available in NCBI
database (nr) and only 52% homology with the
sequence of ITS region of Elsinoe ampelina available in
genebank (GB accessions AY826762.1, AY826763.1
and AY826764.1).

The two isolates group with other isolates of C.
gloeosporioides whereas all the three accessions
belonging to E. ampelina formed a separate group (fig.
11). The sequences of ITS region of isolates 23-P-1
(genebank accession number JN639880) and 17-P-1
(gene bank accession number JN639881) have been
submitted to NCBI databank.
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isolate 23—P—1

GQ485600.1 C.hymenocallidis
HQR264183.1 C.gloeosporioides
JF923828.1 C.gloeosporioides
HQ845104.1 C.gloeosporioides
HQ845106.1C.gloeosporioides
HQ845101.1 C.gloeosporioides
HQ845102.1 C.gloeosporioides
HM016792.1 C.gloeosporioides

EF025934.1 C.gloeosporioides

HQ264182.1 C.gloeosporioides

HQ645079.1 C.gloeosporioides
GU066683.1 Glomerella
GU066710.1 Glomerella
GQ899146.1 Glomerella
JF710557.1 C.gloeosporioides
(GQ485603.1 C.gloeosporioides
isolate 17—-P—1

HQ645082.1 C.gloeosporioides
EU054419.1 Fungalendophyte

rE'U37102241 C gloeosporioides 1

L JF710564.1 C.gloeosporioides
JF710559.1 C.gloeosporioides

AY826764.1 Elsinoe ampelina
r[A Y826763.1 Elsinoe ampelina

AY826762.1 Elsinoe ampelina

o 11, SRATH ATFAT & IR R FIoiZhT TARRTIRIIST SZAIIH Tl THERT

Fig. 11.

STerarg TR HI A F1 URES S B
3aTd) § geenng &1 fagerwur

ST 3CATEH o &Fl1 § HIGH o & 1 fogerso
o | wRa Hrew fagm fawm @y g iR
gt & frad are 9 qurenl & TR Teiers qur §
uTe fUse 10 T o Ak HEw Aishel ol AifeTh
vty fraw it ygfaet i e % fore form w1 =
T TAM W, AHYT el o A1Ed TF =Faw qaaH |
gfg % 0T, HiEw 1 T TG G T (e
31 R 32) S ittt Picicla Tocaiasy
SN, TeHHIT TfFforT i 81 o, 3R & TR &
Y@ TR o &9 H G i o GTferd ST sl
3fird e R It S wmiferk sdar % fore 3@ e %
I TH TE
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Clustering of C. gloeosporioides isolates based on sequence of ITS region

Analysis of role of climate change in shift of
population of anthracnose pathogen

The weather trends in grape growing areas were
analysed. Monthly meteorological data for past three
and a half decades for Solapur and Ludhiana obtained
from IMD and last 10 years data from NRC for Grapes,
Pune were analyzed statistically to check trends. A
warming trend was observed at all the three locations
due to increase in mean (7m) and minimum (7min)
temperatures during monsoon season (table 31 and 32),
indicating the possible reason for the thermophilic C.
gloeosporioides to replace E. ampelina as pathogen of
anthracnose. No similar trends were obtained for
rainfall and RH.
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ATfeteRt 31. aTMYe R AW 3ied, foehad 3R =Jdan qrome § qof afeda

Table 31.  Absolute change in annual and monsoon mean, maximum and minimum temperatures

Period -

lﬁw / Solapur 1975-2009 +0.22 +0.51 -0.08 +0.55 +0.55 +0.54
QﬁR{'HT / Ludhiana 1977-2008 +1.02 +0.40 +1.70 +0.32 -0.90 +1.54
g'ﬁ / Pune 2002-2011 -0.09 -0.55 +0.36 +0.03 -1.34 +1.40

ATFCTeRT 32. A hed 1o 3Alhs N H-wieqor o giom

Table 32. Results of Mann-Kendall rank statistics and t-test

Frafe HH-<hed ik Alhe UieRferd &t afmor

Period Mann-Kendall rank statistics t. value calculated

919k / Annual 0.170 0.008 0.077 1.95 0.00 0.61
'Fﬁ?*lTlE/ Solapur

HIHEA / Monsoon 0.152 0.241* 0.177 1.30 0.92 1.41

¥k / Annual 0.087 0.559%** 0.397** 1.16 6.40%* 3,775
QAT / Ludhiana

HIHEd / Monsoon -0.194 0.621%* 0.196 2.09* 7.26%* 1.26

1f¥eh / Annual -0.244 0.200 0.067 0.86 0.22 0.09
EU\T / Pune

HIHET / Monsoon -0.244 0.467 0.022 1.53 2.03 0.00

PleicliedA remimiRaisa & aawe @aeq ofiqar  Temperature sensitivity of C. gloeosporioides

TR w9 & BfE 11 E‘q@ ¥ &a’?@?}@%‘q Radial growth of C. gloeosporioides isolates from
N N N 11 morphologically different groups was studied at 6
) ,3 LRI S if“ l ﬂ'@ 6 et different temperatures from 15°C to 40°C at increments
AT, 5° % S W 15° ¥ 40°C, W AL fopanl of 5°C. The maximum growth was observed at 30°C
TN 30°C W 3Tferehad q@ Gl (= 12)1 9-11 (fig. 12). The isolates from morphological groups 9-11
i had higher temperature optima and also were

STRITCRT THRI oh STTEHCICH 1 TR ATIHM T g p p

o A imifess €9 @ T & § BELES i It & predominant in geographically warmer regions.
ﬂ%ih‘[ ST S FET aj;;qzs 2 = Significance of this finding is to be studied further.

|51
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Fig. 12.  Growth rate of C. gloeosporioides at different temperatures
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T GFahreh 2.56 T F @ (arferart 33) | weft w2iforegdH
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TeReRISt T o o1 ST e fears fod st
F ura foret ot FashTell IUERI o wie § g [edl|
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Field screening of new generation fungicides

New generation fungicides belonging to
strobilurin and triazole groups were tested for control
of anthracnose disease. The experiment was conducted
during the monsoon season at the research farm of NRC
for Grapes, Pune. The PDI of anthracnose gradually
increased from 0.00 to 40.44 in control, but in all
fungicide treatments the PDI values remained below
2.56 at all four observations (Table 33). All strobilurin
and triazole group fungicides could effectively control
anthracnose disease, better than that by carbendazim.
Anthracnose lesions on stem were formed only in
control but not in any of the treatments.

Potential of bio-control of C. gloeosporioides
isolates resistant to carbendazim

In dual culture, all Trichoderma isolates could
overgrow and parasitize sensitive and resistant isolates
of C. gloeosporioides and C. capsici causing lysis of
the mycelium. 70 harzianum NAIMCC-01965 was the
most antagonistic followed by 7. harzianum SR. Both
could reduce disease by the resistant isolates and
exploitation of this technique for resistance
management is to be tested in vineyards. A highly
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ATeTeRT 33. & TOETUN T sholsh 13 g1 USRIt ahl T3ET0
Table 33.  Control of anthracnose by fungicides in field trial
ITER =T (AT At
Treatment ﬁﬁﬁ/?ﬁ) PDI on PDI on PDI on PDI on
Dose (g orml/L)|  10/06/11 17/06/11 24/06/11 01/07/11
: et 23% T 05 0.00 0.44 1.00 0.56
" Azoxystrobin 23% SC ’ (0.00) (3.73) (5.70) (4.33)
, TSRS + Afexm 175 0.00 0.50 0.56 0.44
" Pyraclostrobin + metiram ' (0.00) (4.10) (4.33) (3.80)
3 shigem fHense 44.3% T 0 0.00 0.44 1.00 0.56
’ Kresoxim methyl 44.3% SC ’ (0.00) (3.73) (5.70) (4.33)
4 TEFATRICLINSH + SITSIA 0.150 0.00 0.50 0.81 0.56
" Trifloxystrobin + tebuconazole ’ (0.00) (4.10) (5.13) (4.25)
5 IS 40% St 0.155 0.00 0.38 0.44 0.31
" Flusilazole 40% EC : (0.00) (3.50) (3.80) (3.20)
6 THHANIS 25.9% 05 0.00 0.56 1.19 0.75
" Tebuconazole 25.9% ’ (0.00) (4.33) (6.23) (4.90)
; SEHRHTSIA 25% S o, 0.00 0.56 0.63 0.56
" Difenconazole 25% EC ’ (0.00) (4.33) (4.55) (4.25)
. FHEUSISH 50% Seedt 0 0.00 0.56 2.31 2.56
’ Carbendazim 50% WP ’ (0.00) (4.33) (8.73) (9.18)
9 sETia (fogwa &) ) 0.00 2.50 23.38 40.44
" Control (No Spray) (0.00) (9.03) (28.83) (39.45)
et/ CD 5% 0.00 1.05 1.74 1.53
et/ CV% 0.00 15.79 14.72 12.11

* I8k § BIAId TR % Values in parenthesis are transformed values.

Teheileh Sh1 SR St o foTe ST o sofi=it o wdteor foma
ST 21 3 gfaieft strgdiere (38-H-2) i weverm
= 10000 HduR Frear & off FafEa 7= e s g
greAifer f.€1.31E. 5000 difien St go=n § 9 9 27,
FAITFH-01965 T YA HEUSISH 10000 Fdwd &
g 3R 5000 fdfiud A sgaw quTet o

|53 ]

resistant isolate (38-P-2) was not controlled by
preventive or curative application of carbendazim at
even 10,000 ppm concentration though the PDIs were
less than that recorded at 5,000 ppm carbendazim.
Application of T harzianum NAIMCC-01965 was as
effective as carbendazim at 10000 ppm and better than
carbendazim at 5000 ppm.
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Control of stem borne inoculum of anthracnose

Dipping of grape cuttings with anthracnose
lesions for 24 hours in fungicides belonging to triazole
and strobulirin groups; carbendazim and 7. harzianum
(NAIMCC-01965) suspension and further incubation
for 7 days resulted complete kill of the fungus present
in the lesions, while in control cent percent fungal
growth was observed.

Molecular analysis of C. gloeosporioides isolates

Twenty seven C. gloeosporioides isolates
representing different grape growing regions and
isolated from different plant parts and having varying
levels of sensitivity to carbendazim as seen by their
EC50 values were analyzed with 12 RAPD primers.
Variation was observed among different isolates.
Cluster analysis of molecular data grouped related
isolates. Analysis with more primers and selected gene
is in progress to identify the markers linked to different
traits.

Study on mechanism of disease resistance in
grapes

Twenty grape accessions were classified into 4
groups based on their resistant or susceptible reaction to
downy mildew and anthracnose. Healthy and diseased
leaves of these accessions were analysed for bio-
chemical parameters related to disease resistance. The
macro- and micro-morphological features were also
studied. Data is to be statistically analysed and
interpreted.

Application of micro-organisms in agriculture and
allied sector

Studies with endophytic and non-endophytic bacteria
from grapevines

25 isolates with in vitro antagonistic activities
were identified as Bacillus spp. based on morphological
and biochemical analysis. Eight bacterial isolates with
potential for biological control of grape diseases were
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identified as belonging to B. subtilis group based on
molecular analysis. These eight Bacillus isolates
appeared promising for the control of anthracnose
disease in field trials. The growth of these eight isolates
at different temperature and pH was studied.

All 293 endophytic and non-endophytic bacteria
from grapevines were screened for their plant growth
promoting activity in vitro. Twenty seven isolates gave
significant increase. The most promising will be tested
on potted grapevines.

Four Bacillus spp. were evaluated for in vitro
biodegradation of the insecticide profenofos. The
isolates could effectively degrade profenofos from 1
ppm to less than 0.05 ppm (EU MRL limit) within 76
hr. in liquid medium. These isolates provided cent
percent degradation of profenofos in soil from 5 ppm
to less than 0.05 ppm.

Studies with geographically diverse Trichoderma
species isolates

Out of the 34 Trichoderma species isolates
screened against powdery mildew disease, 19 were
further evaluated on potted plants for bio-control of this
disease. Variation in phenolic content was also studied.
Positive correlation was found between PDI and
phenolic content, i.e. lower the PDI, lower was the
phenolics. Accordingly, 11 isolates selected for field
trials. 7. harzianum (NAIMCC-1965), T. koningii
(NAIMCC-1938) and T harzianum (NAIMCC-1967)
showed good results in controlling powdery mildew.
Establishment of these isolates on leaves and berries
was studied in field.

After screening of 34 Trichoderma isolates against
C. gloeosporiodes in vitro, 11 isolates were tested in
field trials and their establishment on leaves was
studied. 7. harzianum (NAIMCC-1965), T. koningii
(NAIMCC-1938), T. pseudokoningii NAIMCC-1775),
T. viride (NAIMCC-1817), T. hamatum (NAIMCC-
1717), T harzianum (NAIMCC-1744) and T
harzianum SR showed promising result in field trial.
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All 34 Trichoderma Isolates were screened against
downy mildew and 12 were selected for potted plant
experiment. Change in phenolic content was also
studied. Positive correlation was found between PDI
and phenolic content. Ten isolates were selected for
further field trials.

Efficacy of 5 selected Trichoderma isolates for
prevention of formation of deadwood in vineyards was
studied during forward and backward pruning.
Trichoderma harzianum SR and Trichoderma koningii
(NAIMCC -1938) could control formation of deadwood
significantly.

Seasonal incidence of insect pests and their natural
enemies in vineyards and their population dynamics

Species diversity and intensity

Three species of thrips were found during survey
in Nasik, Sangli, Pune and Solapur areas and were
identified as  Scirtothrips  dorsalis  Hood,
Rhipiphorothrips cruentatus Hood and Retithrips
syriacus Mayet. Scirtothrips dorsalis Hood was found
to be the most common infesting young shoots, flowers
and berries. However, this year Rhipiphorothrips
cruentatus Hood infestation was lower than previous
year (2010-11) and it was found at Sangli and Pune
regions occasionally. Retithrips syriacus Mayet was
found to be infesting older leaves during off-season and
after harvesting of crop during fruiting season. The mite
causing the damage to grapes was identified as red
spider mite, Tetranychus spp. in grape growing areas of
Pune, Sangli, Solapur and Nashik. A mite predator,
Stethorus rani Kapur belonging to Coccinellidae family
was found associated with red spider mites at Pune and
Sangli locations. Mite infestation was delayed during
fruiting season 2011-12 in Pune and Nashik areas due to
extended winter this year. The mealybug species
causing the damage to grapes was identified as
Maconellicoccus hirsutus in all the grape growing
areas. An outbreak of jassid was observed in Nashik
region during November, 2011 and the species was
identified as Amrasca biguttula biguttula Ishida.
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Out of 23 vineyards surveyed during outbreak, 10
vineyards showed leaf damage in 10 to 40 percent
leaves. In all these 10 vineyards, the jassid damage was
associated with less than 30 days of crop stage and
presence of weeds.

Collection, documentation, processing and
preservation of various pest as well as beneficial insect
fauna relevant to grapes were attempted. More than 75
insect/mite fauna which include both phytophagous
pests and beneficial natural enemy fauna, belonging to
around 50 plus families of 11 insect orders and two mite
orders, were documented yet.

Mite risk assessment model

A red spider mite risk assessment model has been
developed using four inputs, viz., mean maximum
temperature (°C), mean minimum temperature (°C) and
total rainfall (mm) of previous seven days, and crop age
(days after fruit pruning).

Distribution pattern of insect and mite pests

Scirtothrips dorsalis Hood was found to follow
regular distribution on upper leaves. The thrips
infestation was 3.93 times higher in upper leaves than
lower leaves. The red spider mites were found to follow
aggregated distribution within the vineyard.

Evaluation of promising physical and cultural
methods of insect pest management

Effect of shoot topping on thrips population in
grapes : Stopping shoot growth by shoot topping was
found to be effective in reducing thrips population.

Evaluation of sticky traps for monitoring and
management of insect pests in grapes : Sticky traps
were evaluated for optimum size, height and colour for
monitoring and management for two training systems,
viz., bower and Y system. None of the traps were found
effective for the management of Scirtothrips dorsalis
Hood. However, yellow sticky traps were found



NRC for Grapes | Annual Report 2011-12

TS W SITHE, TR g fargar 3R vhie & fo
THTe qrIT TR

R ¥ Arvfisa el Y FRrt ok weem &
foTu weRToTaTYT BT HedTRA ¢ TSI R faekfia
RIS STRTSTAIRT ST ST o STl § ehiel shl TR o foTg
TR ST hg o Sl § Yodihd foRam TR SR TR
S, TRTHT fargar g o fore guret rm mm|

Tq e 3R ATge NABI B TedidT
IR 7 Q Pl AR ATGE AABI HT JThY g THIGHIRAT
3R urey-farurenen & forg i

TS 120 + 3MEEANE 120-240 TH ©t
75+75 UM AT gues /7 U, fufde v ame &
T % ot wwreht wren e we forega & et A,
TSI 10% 3T € 0.7 Toeft/efiet urht it ax @ forem
= Fafa e ° gt g @

Rre e & Ry wenes a1 oot A gatR
e

TEAIOE 45 TEH 3R ARSI 10% 3N
(wrugffester) 1 s, (40 didfied) + wididiy (2

ifien) 1 g TR el es IR o |19 o ST
3R U foom Y aafd A 0 § HIOR 9w W=

U fleorl b FabaTiIRT & AT T
3 AU hleATRl, @RS 10% Al
(mruuefaferier) iR Targteeme + 3femriiiye 240

= ht FIAar 1 qeATRA 7 AC FARATIEL, RS 42
10% 3TiEl, Haied 75% Soogdl, URUEANZISN +
sratfere, Aferm 44% + ersfuemd, efrmd +
g, HTeu-1322 3R Hw=u- 2440, & 91y
o | weft HESET W o w9 @ gia g T

58

effective for trapping jassids, Amrasca biguttula
biguttula Ishida and aphids at near ground height.

Evaluation of light trap for monitoring and
management of insect pests in grapes : Fine Light
Trap developed by NCIPM was evaluated for
monitoring of insect pests in vineyards at NRCG and
was found effective in trapping jassids, Amrasca
biguttula biguttula Ishida.

Evaluation of new insecticides and acaricides

Evaluation of new insecticides and acaricides for their
bio-efficacy and phytotoxicity in grapes

Spirotetramate 120 + imidacloprid 120 — 240 SC
@ 75+75 g a.i. per ha was found effective against
thrips, mealybugs and mites in grapes. Cyazypyr 10%
OD @ 0.7 ml per litre water was found effective in
controlling thrips in a wide area study after foundation
pruning.

Application of insecticides through bunch dipping
for the management of thrips

Spinosad 45 SC and cyantraniliprole 10 OD were
found effective in reducing thrips damage when applied
along with two bunch dipping applications of GA5 (40
ppm) + CPPU (2 ppm).

Compatibility of new insecticides with fungicides

Compatibility of two new insecticides, viz.,
cyantraniliprole 10 OD and spirotetramat +
imidacloprid 240 SC have been evaluated for 7 new
fungicides, viz., QGU 42 10% OD, mancozeb 75% WP,
pyraclostrobin + bosalid, metiram 44% +
dimethomorph, dimethomorph + pyraclostrobin, CHA-
1322 and CHA-2440. All the combinations were found
physically compatible.
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Table 34.  Bio-efficacy of various chemicals against flea beetle-thrips-jassid- caterpillar pest complex

T T A v | foom | e | wefUeR
Name of chemical e Thrips | Jassid | Caterpillar
Flea
beetle
X X v X

1. TAhstH 25 T8/ Buprofezin 25 SC 1.25

2. JEWIEEH 25 aeysit / Thiamethoxam 25 WG 0.25 v/ v -
3. Wﬁ@? ésﬁqz 5 UGSl / Emamectin benzoate 5 SG 0.22 X V4 X

4. sl HIERAYA S " / Lambda cyhalothrin 5 CS 0.5 Vs v/ v/

5. FAmEfREE 50 SsegEl/ Clothianidin 50 WDG 0.12 v v v X
6. oI suedt/80 Ssewsit / Fipronil 5SC/80 WG 0.8/0.05 v/ v v v
7. AT 40 TR / Methomyl 40SP 1.0 v/ v/ v/ v/
8. ﬁmﬁﬁﬁ%ﬁz 5 wgHt / Fenpyroximate 5 SC 1.5 X - X X
9.  TIEAIES 45 TEHE!/ Spinosad 45 SC 0.25 v/ v/ X v/
10.  He® 80% TsegerSil / Sulphur 80% WDG 2.0 X - X X
11. 3freshamits 17.8 TaTaA / Imidacloprid 17.8 SL 0.3 v/ / v X
12. W‘gﬁ'ﬁﬁfﬂ}lﬂ 10 3Nt/ Cyantraniliprole 10 OD 0.7 v v - v

v/ 99Tl Effective, x : 996! &1 Not effective

159 |
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Development and evaluation of location specific
advisory

A pesticide schedule was prepared with four main
objectives; better insect and mite pest management,
pesticide resistance management, residue management
and dissemination of information to farmers. The
pesticide schedule was evaluated at 25 locations in
Nashik, Sangli, Solapur and Pune regions. Total
numbers of sprays were reduced with satisfactory pest
management in comparison with farmer’s practice at
almost all locations. Three inputs were found effective
as decision support tools, viz., (i) yellow sticky traps for
ascertaining start of infestation and fluctuation in
population of different pests in the vineyard, (ii)
monitoring of pests based on daily observations on
randomly selected 20 plants and (iii) weather forecast.

Management of agrochemical residues and
environmental contaminants in grapes

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

Persistence and dissipation study of picoxystrobin

A field trial study was conducted at the farm of
NRC Grapes. The application rates were 0.4 mL/L and
0.8 mL/L for picoxystrobin 45% SC. The samples were
analysed for the residues of the target pesticides by LC-
MS/MS using validated methods. The degradation of
the residues followed first order kinetics with half-lives
3.5 and 3 days at single and double dose respectively.
The PHI was 3 days and 5.5 days at single and double
dose of application respectively.

Persistence and dissipation study of fosetyl-Al

The degradation of fosetyl-Al was studied by field
trial at the application rates of 2000 and 4000 g/ha of the
commercial formulation fosetyl-Al 80% WP. Residues
were estimated by LC-MS/MS after extraction by the
method developed and validated at NRL. The
degradation of the residues followed first order kinetics
with half-lives of 2.4 and 2.2 days. The PHI was not
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applicable since the residues were below the EU-MRL
of 100 mg/kg on the initial date of application.

Uptake study of imidacloprid

The uptake of imidacloprid was studied by field
trial with application by soil drenching @ 0.6 and 1.2
g/L of the commercial formulation imidacloprid 70
WG. Residues were estimated by LC-MS/MS after
extraction by the method developed and validated at
NRL. In berry samples, imidacloprid residues were at
below the limit of detection.

Persistence and dissipation study of growth
regulators in grape

A field trial study was conducted at the Center’s
farm. The samples were analysed for forchlorfenuron
(CPPU), 6-benzyl adenine (6-BA), gibberellic acid
(GA3) and homobrassinolide. The application rates and
residue dynamics results are given in table 35. The
growth regulators were applied after berry set at 3-4
mm and 6-7 mm berry size.

Monitoring of agrochemical residues in grape and
grape produce

Development of GC-MS / MS method for analysis of
375 compounds in fruits and vegetables

A gas chromatography-triple quadrupole mass
spectrometry (GC-MS/MS) based residue analysis
method was developed for targeted screening and
quantification of 375 agrochemicals which was
successfully validated in five different matrices viz.,
grape, pomegranate, okra, tomato and onion. The
programmable temperature vaporizer (PTV) was used
to attain the required sensitivity. The limit of
quantification (LOQ) for most of the compounds was
<10 ug/L, well below their respective MRLs. The
coefficient of regression (r2) was >0.99 within the
calibration linearity range of <5-250 ng/mL. The
recovery at 10, 25 and 50 ng/mL was within 70-110 %
(n=6) with associated RSDs <20 % indicating
satisfactory intra-laboratory precision. The GC-MS/MS
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Table 35.

Determination of half life and post-harvest interval of growth regulators

wets o st (o)

PHI (Days)

Sref-31mg
Name of chemical (fem)
Application Half-life
rate (mg/Kg) (Days)
HrERREREH (<) 2 5.5
Forchlorfenuron (CPPU) 4 6
6 STEA TEHTEA (6-fl) L0 o
6-Benzyl Adenine (6-BA) 20 6
40 3
fSifers st (Sfie,)
Gibberellic acid (GA3)
80 3.5

18.5
29
29
31

Yl SN 0 H T B o G S, o AT IA(haH Y
9T & A 9 MU TH(TC Hers qd STaUe or el gl

Residues of GA; were below MRL at all application rate 1 h
after spraying. Hence the concept of PHI is not applicable.

i 3% f27 & ore Hge € 0.01 f/ R % A9 & safe e o

0.3 . . "

S Td S T4 A AN Al el

Homobrassinolide Residues were below the limit of quantification of 0.01 mg/kg on the day of
0.6 application itself and hence no half-life or PHI applicable for

homobrassinolide.

fafer st 375 iftrent & fagaiww 1 40 fime & o @
o foTu 3R foram |

IR A 250 GiF@I & faeawor & forg gereh-gaga |
v fafér &1 faer

Al AFAET AR 250 FY-T@REAT FI AT
Frufor & fou v v -unee /wieg snenfia ey
Tereerwor fafer ot foshmer foram o foreR heTaTgEsh SR
uftasr § yATiiekor foRar | erfeskte AfieRt & faw
gieamor ferttor dir 5 Argshn /<t & w9 oft, Sif 3T
geiferd fershan ey = & off = oft| wfermaa o
(3R2)>0.99 o Sifer AR WiFar it Har 2-100
Fn/fireft 6 offaw aml 5, 10 SR 25 /e w
mifd, 70-110% & +fiax off e smuEEi<20% o,
Shifer TSR STd-FTIITAT Hlehal =l EfTd shiar 2|

method was optimized for analysis of 375 compounds
within 40 min run time.

Development of LC-MS / MS method for analysis
of 250 compounds in grapes

A liquid chromatography-triple quadrupole mass
spectrometry based residue analysis method was
developed for targeted screening and quantification of
250 agrochemicals which was successfully validated
grape matrix. The limit of quantification (LOQ) for
most of the compounds was <5 mg/L, well below their
respective MRLs. The coefficient of regression (r2) was
>0.99 within the calibration linearity range of <2-100
ng/mL. The recovery at 5, 10 and 25 ng/mL was within
70-110 % (n=6) with associated RSDs <20 % indicating
satisfactory intra-laboratory precision.

| 62|
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Develoment of LC-MS / MS method for analysis of
glyphosate in grape, cotton, corn (leaf, seed oil)

A simple, accurate and rugged extraction method
was developed and validated for residue analysis of
glyphosate and AMPA in plant matrices by LC-MS/MS.
The sample preparation experimentations involved
optimization of sample size, sample: extraction solvent
ratio, derivatisation step and cleanup process.

In brief, the sample preparation method involved
addition of 40 mL of water (acidified with 0.1% formic
acid) as extraction solvent to 10 g homogenised sample
and 40 mL of dichloromethane for removal of plant
matrix. The mixture was then blended at 10000 rpm for
2 min, and centrifuged at 5000 rpm for 5 min which
resulted in phase separation. In case of direct analysis,
both glyphosate and AMPA had poor retention on C18
column (<1 min). Therefore, the residues were
derivatized to improve their retention and sensitivity.
To 4 mL of the upper aqueous layer, 50 pL mixture of
1 pg/mL of 13CI5N glyphosate and D2,13CISN AMPA
standards were added, followed by derivatization with
4 mL of 5% borate buffer (pH> 9) and 2 mL of 20 mM
FMOC-CI. The mixture was vortexed for 10 min,
allowing the reaction to take place at room temperature.
The derivatized extract was diluted with water (0.1%
formic acid) and cleaned by passing through HLB SPE
cartridge. The final eluate was diluted with acidified
water and analyzed by LC-MS/MS. The derivatisation
step helped to increase the sensitivity by >30 times in
term of S/N ratio. The LOQ was 0.001 mg/kg for both
the molecules.

Recovery experiments were carried out in residue
free grape (grape berries, leaf), cotton (leaf, seed and
oil) and corn (leaf, seed and oil) at concentration levels
of 0.001, 0.005, and 0.010 mg/kg in six replicates.
Recoveries in each case were within 70-110 % with
RSDs <20 % at all three levels of fortification.
Interlaboratory precision in terms of Horwitz ratio was
below 0.5, indicating the suitability of the method in the
range of the plant matrices and concentrations tested.
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Monitoring of agrochemical residues in exportable
and domestic samples

Almost 200 grape samples for export were
assessed for their compliance to the EU-MRL. The
samples were collected from export pack houses, farms
and nominated testing laboratories and screened for 174
test chemical. In all samples, the residues were found to
be below their respective MRLs indicating the
successful implementation of the pre-harvest residue
monitoring program at the country level.

More than 50 domestic samples were collected
from farm gates, local markets and super markets and
evaluated with respect to the MRLs specified under the
Prevention of Food Adulteration Act of the Government
of India and in all samples, the residues were found to
be below the PFA MRL.

Monitoring of agrochemical residues in Indian
wine

Samples collected from different Indian wineries
were mostly free from pesticide residues. In few
samples, carbendazim was detected; however, the value
was much below the EU-MRL for wine grapes.

Development and validation of a simple analytical
method for screening the phenolic composition
and antioxidant activity of Indian wines

An LC-MS/MS method was standardized for
screening of red, white and rose wines produced in
major Indian wineries for total and individual phenolic
constituents; the contents of which were correlated with
the corresponding antioxidant activities. Total
polyphenol concentration in wine varied among the
grape varieties and the geographic regions where the
grapes were grown and was highest in red wine (1.07-
2.62) followed by “Rose” (0.24-0.49) and white (0.16-
0.41) wines in terms of g/L gallic acid equivalent. Free
radical scavenging activities in red wines were higher
than “Rose” and white wines, and ranged between 0.21-
0.72,0.08-0.253 and 0.017-0.09 mM trolox equivalent,
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respectively. The red wines also had higher ferric
reducing antioxidant power (2.01-7.04 mM quercetin
equivalent) than “Rose” (0.46-1.82) and white (0.07-
0.71) wines. The cluster analysis showed clear
distribution of wine samples in two prominent clusters
namely, red, and “Rose” + white wines. This is the first
attempt of its kind to address the individual phenolic
composition of Indian wines and their correlation with
overall antioxidant capacity.

Persistence studies of agrochemical residues in
soil and water

Sorption and degradation of kresoxim-methyl in soil

The rate of degradation of kresoxim-methyl, a
strobilurin fungicide was explored in major agricultural
soils of India. Simultaneously sorption behavior of
kresoxim-methyl on test soils was investigated. In all
the test soils, viz. clay, sandy-loam and loamy-sand, the
dissipation rate was faster at the beginning, which
slowed down with time, indicating a non-linear pattern
of degradation. Degradation in soils could best be
explained by two compartment 1st+1st order kinetics
with half-life ranging between 1-15 days. The results
suggest that organic matter might be playing a major
role in influencing the rate of degradation of kresoxim-
methyl in soil. The rate of degradation in clay soil was
fastest followed by sandy-loam, and loamy-sand soils
respectively. Comparison of the rate of degradation in
natural against sterilized soils suggests that microbial
degradation might be the major pathway of residue
dissipation. Adsorption-desorption of kresoxim methyl
were studied in four different soils with different
physiochemical properties. Adsorption followed the
order sandy-loam > clay > loamy-sand. Desorption
followed reverse order.

Sorption of hexaconazole in soil

Sorption behavior of the triazole fungicide viz.
hexaconazole was investigated in three soils viz. clay
(C), sandy-loam (SL) and sandy (S). Adsorption was
fast in all the three soils and reached equilibrium within
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12 hours.The adsorption followed the order, red soil>
black soil> brown soil whereas desorption followed the
reverse order.The adsorption at 298.15 K temperature
was faster as compared to 277.15 K in all the three
soils.

Post-Harvest Technology

Studies on wines

Effect of pruning time and bunch load on must and
wine parameters of Cabernet Sauvignon

The treatments of this experiment were as per
table 36. More TSS, anthocyanins and TTA was
recorded in the juice recovered from berries collected
from load of 20 bunches/vine as compared to other load
levels. The data on interaction of pruning time and
bunch load showed that the berries collected from
second pruning with load of 20 bunches contained
maximum TSS (23.05 °B). But maximum juice
recovery of 72 was noted from berries of second
pruning with load of 30 bunches/vine. Early pruned
bunches with lower bunch load produced berries with
maximum monomeric anthocyanins content (634.15
mg/g) though the juice recovery was minimum. The
differences among the treatments were statistically
significant for all the parameters except pH.

The data on effect of pruning time and crop load
on quality parameters of young wines are presented in
Table 37. The wines produced in this experiment were
registered under category of very dried wines to super
dried wines. Data related to pruning time showed that
the wine made from first pruning had high pH, low
TTA, less reducing sugars, more monomeric
anthocyanins, more ethanol and high colour intensity in
comparison to second pruning. Except reducing sugar,
all the parameters were significantly different among
treatments. The wine produced from low bunch load i.e.
20 bunches/vine, were with low pH, higher
anthocyanins and high colour intensity. Interaction data
revealed that the second pruning combination with load
was found with lower pH and higher TTA.



IHLH U

Research Achievements

ATfCTeRT 36. BT THT TR TST YR 1 e T o6 S[E AIGST W IS

Table 36.  Influence of pruning time and bunch load on juice parameters of Cabernet Sauvignon

Treatment i 3
Monomeric
anthocyanins (mg/g)

Tl (15.09.2011 %l ®2E) / Al (Pruning on 15.09.2011)  68.75  22.55  3.70 5.57 610.45
W (21.09.2011 % B2E) /A2 (Pruning on 21.09.2011)  71.00  22.67 349  6.15 609.25
TATHE! (5% W) / LSD (at 5%) 1.52 0.07  0.007  0.079 0.861
st1 (20 %t T=3) / B1 (20 bunches) 69.00 2297 359  6.02 622.37
12 (30 B T=3) / B2 (30 bunches) 70.75 2225 359 570 597.29
TATHE! (5% W) / LSD (at 5%) 1.52 007 NS 0.079 0.861
wisfi1 /A1B1 68.00 22.90 3.66 5.85 634.15
wisfi2 / A1B2 69.50 22.20 3.74 5.30 586.70
w21 /A2 Bl 70.00 23.05 3.53 6.20 610.56
w22 / A2B2 72.00 22.30 3.59 6.10 607.89
TATHEE (5% W) / LSD (at 5%) 2.15 0.11 NS  0.112 1.21
T VIR k@Y 30 TSR " S AT The wine from second pruning with 30 bunch load

ST STohEd ® Ty TET S (STt B was found to contain no sugar (super dry wine), and

- : maximum alcohol content. While first pruning with
M) oAl e e T | fers lower load was found with more anthocyanins and more

LRIEIHEEC ] 3"'{%‘17‘5 T .”3:'5”. et | R 3ﬁ( colour intensity. In experiments conducted at Sula
Fere difaai feredt w fGeri # forw o osft wamn & Vineyards Dindori on Shiraz and Cabernet Sauvignon

aoft Aruee & fou sTau srEnde A) varieties non-significant differences for all the
parameters were observed.

e A1 -2 S A3 T A T Two locally identified yeast strains viz.; RS-2 and

T, ST AT TS F SGR R ABRT FEA3 Wo locally 1dentiticd yeast Sans viz., 5=~ and

RS-3 were found to be isolations of Pichia kudriavzevii

& HATEIE T TE| SAIHAT SR TS H (Issatchenkia orientalis) based on DNA sequence data.

ST R fean w2, ok wfafs s St 566063 3R The sequence data is submitted to NCBI with gene bank
I 566064 Bl accessions JN 566063 and JN 566064.

| 67 |
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Table 37.

ERIEIR)
Ethanol | pH
(%)

ITTR
Treatment

Tl (15.09.2011 &l BE)

A1l (Pruning on 15.09.2011) S
w (21.0.9.2011 FI BIE) TR
A2 (Pruning on 21.09.2011)

TATHS! (5% W) / LSD (at 5%) 0.14  0.027
11 (20 T T=B) / Bl (20 bunches)  10.12  3.83
12 (30 %l T=B) /B2 (30 bunches) 1125  3.86
TATHS! (5% W) / LSD (at 5%) 0.14  0.027
sl /AlBI 11.04  3.85
T2 / A1B2 11.05  3.86
2l /A2 Bl 9.20 3.81
2slt2 / A2B2 1145  3.84
TATEET (5% W) / LSD (at 5%) 0.204  0.022

fhorfier w sreque

TI-T-TO9 SR o el [oB1 hl 3T AfeATe
3R Ui wee  faftm wEsH 7 2 fime & foau
SR | SRS ATieTeRT 38 H A @1 3UTS Sfiferue
R iy ehreiive & e 3 formifirer & et <t mm,
T TTeAd 3R Fa Tl A ol d1efeh &9 | gvifad
fopa| =g T e A1 # fafea g8 e sigem
A2 3 foram

Influence of pruning time and bunch load on parameters of Cabernet Sauvignon young wines

(e /<ft) Colour
TSS (°B) | Reducing Monomeric Intensity
sugar (g/l) | anthocyanins (mg/l)

4.25 0.027 231.89 4.05
4.50 0.300 227.56 3.66
0.129 NS 0.019 0.014
4.37 0.325 232.00 4.09
4.37 0.002 227.45 3.62

NS NS 0.019 0.014
4.15 0.050 269.44 4.77
4.35 0.005 194.34 333
4.60 0.600 194.56 3.41
4.40 0.000 260.56 3.92
0.183 NS 0.027 0.020

Studies on raisin

The bunches of Tas-A-Ganesh grapes were dipped
in various combinations of ethyl oleate and potassium
carbonate for 2 min. The data is presented in Table 38.
The combinations of ethyl oleate and potassium
carbonate significantly affected moisture content,
colour intensity and total phenol content of raisins.
Minimum colour intensity was noted in T1 followed by
T2.

| 68 |
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Table 38.

311/ T1 (15 ml eo +30 g pe)* 2.04
312 /T2 (15 ml eo + 40 g pc) 2.14
313 /T3 (15 ml eo + 50 g pc) 2.35
314/ T4 (20 ml eo + 30 g pc) 2.52
315/ T5 (20 ml eo + 40 g pc) 2.37
316 / T6 (20 ml eo + 50 g pc) 2.62
37/ T7 (25 ml eo + 30 g pc) 2.37
318 / T8 (25 ml eo + 40 g pc) 3.02
219/ T9 (25 ml eo + 50 g pc) 2.93
et (d = 0.05) /CD (p = 0.05) 0.045
THSUA+ / SEm+ 0.020

Effect of preteratment of bunches with ethyl oleate and potassium carbonate on parameters of raisins

4.62 12.09
6.01 11.66
8.29 14.33
9.51 13.65
8.55 13.06
8.56 13.57
6.23 15.98
7.96 12.06
6.49 18.45
0.071 1.308
0.031 0.578

* e0 : ST INfATE Eth 1 oleate, pc: UMM ShIEe potassium carbonate
y p p

VI 3 ITAR BT R Yo R THE
UEhIfolsh TR ITER 1 3R YhT T THTE
e fenc i ey U e B e e
TN IR U2 H HA-TeB shl Uhifelsh 3Tvdt i fafim
Tigarsti @ 2 fide & fofu yd-3w=m & wF = g
Su=itd foram T, ofit g A # YR % g fed
Tafire digdn o Unifsish 370t oA ol fogehra fomam |
IoFA | qd ARI-TU-TTOR SR o B oS sl UTEd
anfaue (15 foefon/<ft) i qrefyem #@ie (25 o1/
oft) & o 7 2 fime % faw gean | aifasr 39 @
A SAThg Tehd od & o 8T T AT, T TeHar iR
TR AT AU 1 qoT § SR Bd-T=al
3ATSA SATTTe TR IREW Feie & =oid 9 gaH § @
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Influence of ascorbic acid treatments on the
drying of grapes

To evaluate the effect of the ascorbic acid
treatments on grape drying, two sets of grapes were
used. In first set, bunches were treated for 2 minutes
with different concentrations of ascorbic acid one hour
before pretreatment and in second set, ascorbic acid
solution of various concentrations were sprayed on
second day of drying. The bunches of Tas-A-Ganesh
were dipped in solution of ethyl oleate (15 mL/L) and
potassium carbonate (25 g/L) for 2 min before drying.
The data presented in table 39 indicated that the
moisture content, colour intensity and phenol content
was significantly affected by treatment of grape
bunches with ascorbic acid prior to dipping in solution
of ethyl oleate and potassium carbonate when compared
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with control. Minimum colour intensity and moisture
content was noted in T3 where bunches were treated in
solution of 300 ppm ascorbic acid.

The spray of various concentrations of ascorbic
acid on second day of bunch drying also had impact on
studied parameters. The data presented in table 40
reflected that phenol content of raisins increased with
increase in concentration of ascorbic acid. Colour
intensity and moisture content were reduced when
ascorbic acid was sprayed on drying bunches. However,
maximum moisture content was noted in T3 followed
by control. Effect of ascorbic application on colour
intensity of raisins is compared and presented in Fig.13.
Less colour intensity was observed in ascorbic acid
application on second day of drying when compared to
pretreatment.

—&— Before drying —— 2nd day of drying

—_

e

e 13. UERifels o ST w1 foRsrfie

EIRURIECR IR IO I

Colour intensity

Fig. 13. Effect of ascorbic acid application

oON O OO

on colour intensity in raisins

100 ppm 200 ppm 300 ppm

Treatments with ascorbic acid

Control
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Table 39.  Effect of pretreatment of ascorbic acid on raisins parameters

Fa T (fmn/faeft) T A
Treatments Total Phenol (mg/ml) Colour Intensity Moisture Content (%)

a1 (% @100 ) 3.578 13.01
T1 (Ascorbic acid @ 100 ppm) 94

9 L @ 200 ) 2.301 8.35 16.02
T2 (Ascorbic acid @ 200 ppm)

dt (sl il @ S0 iy 2.405 8.11 12.25
T3 (Ascorbic acid @ 300 ppm)

314 (IHUATRA) / T4 (Control) 2.271 9.18 17.35
et (9= 0.05) / CD (p =0.05) 0.122 0.081 0.367
TEEWHE / SEm+ 0.0442 0.029 0.132

ATCTRT 40. UEhifeish 3771 & fgshma o1 formifirer Tquran W ywma
Table 40.  Effect of ascorbic acid spray on raisin quality

IUER Fa e (fmn/faet) [ T ELiRAE
Treatments Total Phenol (mg/ml) Colour Intensity Moisture Content (%)

1/ T1 4.573 6.951 10.96
2 /T2 5.019 6.356 11.91
33 /T3 4.729 6.490 14.46
34/ T4 4.202 7.344 12.80
il (f= 0.05) / CD (p = 0.05) 0.144 0.115 0.092
THESUAL / SEm+ 0.051 0.041 0.033

7
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National Referral Laboratory for monitoring
pesticide residues for export of table grapes from
India to EU countries (funded by APEDA)

This was the ninenth year of the Residue
Monitoring Plan, initiated by the APEDA, Ministry of
Commerce, Government of India in 2003-04 through
the National Referral Laboratory (NRL) set up under
this institute. The NRL was initially set up for
monitoring of pesticide residues in table grapes.

Presently three states viz. Maharashtra, Andhra
Pradesh and Karnataka are covered under this plan
since exportable grapes are produced in these states.
The farms from where table grapes are to be exported
are registered with the Agricultural Departments of the
respective grape growing states. The total registered
farms for export of table grapes as per our records in
these states were 15840. Out of these farms, 15757
farms were from Maharashtra alone.

Under the Pesticide Residue Monitoring Plan,
nine APEDA nominated laboratories viz., Arbro
Pharmaceuticals Ltd. (Delhi), Reliable Laboratories
(Thane), Delhi Test House (Delhi), SGS laboratories
(Chennai), Microchem Laboratory Pvt. Ltd. (Mumbai),
National Horticulture Research and Development
Foundation (NHRDF, Nashik), Geo-Chem Laboratories
(Mumbeai), National Collateral Management Services
Ltd (Hyderabad), and TUV India Ltd. (Pune) actively
participated in drawing of samples and residue
monitoring. In addition, 6 more nominated laboratories
viz. Pesticide Residue Testing Laboratory (Pune), True
Analytica (Chennai), Sargam Laboratory (Chennai),
Interfield Laboratories (Kochi), Shriram Institute for
Industrial Research (Bangalore), SGS India Ltd
participated in the proficiency test (PT) rounds
organized by the NRL, but they did not analyze any
export grape samples under the Grapenet in this year.
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Proficiency test

The first Proficiency Testing (PT) round among
the nominated laboratories was organized on 18th
November 2011 for the chemicals viz. atrazine,
chlorpyriphos, dimethoate, ethofenprox, iprovalicarb,
A-cyhalothrin, triazophos, trifloxystrobin. A unique
code number was assigned to each 16 participating
laboratories and National Referral Laboratory to
maintain confidentiality. PT samples were distributed
among these laboratories at random and they were
asked to submit the results to the NRL. The laboratory
results were compared to the true values and the ‘Z’-
scores were determined for individual chemicals
pertaining to different laboratories as per the
International Harmonized Protocol for the Proficiency
Testing of the Analytical Laboratories (2005) issued by
the International Union of Pure and Applied Chemistry.
From the results of PT test it was found that ‘z’ scores
for most of the participant laboratories were
satisfactory.

The second PT round was conducted on 5th
January 2012. In this progamme, 15 APEDA nominated
laboratories and National Referral Laboratory
participated. The laboratories were asked to analyse the
samples for all the 174 chemicals in the monitoring list.
The samples were spiked with atrazine, buprofezin,
triazophos, profenophos, chlorpyriphos methyl, A-
cyhalothrin and B-HCH. The results of 12 nominated
laboratories viz., NCMSL (Hyderabad), NHRDF
(Nashik), Reliable (Mumbai), Geochem (Mumbai),
SGS (Chennai), Microchem (Mumbai), Interfield
(Kochi), Sargam (Chennai), True analytica (Chennai),
TUV (Pune), Vimta (Hyderabad) and DTH (Delhi)
were satisfactory in terms of identification of spiked
pesticides and the corresponding ‘Z’-scores and they
were allowed by the NRL for access into the Grapenet
software system.

Considering the readiness and assessment of the
laboratory another PT was conducted and Arbro
Phramaceuticals Ltd. (Delhi) was authorized for grape
testing with effect from 11th March 2012.
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Participation in the EU proficiency test

This year NRL initiated participation in the
proficiency test organized by the EURL on Fruits and
Vegetables (European Proficiency Test FV14). The
samples of pear homogenate were received on 2nd
March, 2012. Each participant received two pear
homogenate samples (=300g of blank and spiked test
material) to be analyzed for agrochemical residues. The
material was distributed amongst 12 participating
laboratories (including the NRL). Results were received
from all laboratories within the time-scale demanded (7
days from the date of receipt of test material). Sample
A was an unspiked control whereas sample B was
spiked with the pesticides. The sample contained
residues of 6 chemicals within the scope of Annexure 9
of the RMP for grapes. NRL could detect 5 additional
chemicals that are beyond the scope of Annexure 9. The
z-scores of NRL were within -2 to +2 and considered
satisfactory for all the pesticides.

Ring test with EU laboratories

An international ring test was organized in
February 2012 for the grape season 2012. The ring test
was conducted for all the 174 chemicals as per the
Annexure 9 for the season 2011-12 of the RMP. In this
test six Indian and five European laboratories
participated. Each laboratory was assigned a unique
code number to maintain confidentiality. The grape
juice (2 No) used as test material for the analysis was
spiked with chemicals and distributed to all. From the
list of 174 chemicals, the participants were required to
identify and quantify the chemical residues present in
the test material. Results were received from 9
participant laboratories. The z- scores for most of the
participating laboratories for all the test chemicals were
within the satisfactory range of -2 to +2.

Certifying fitness for human consumption of Indian
wines

The NRCG had been given the responsibility of
certifying agency for wines exported to EU countries.
During 2011-12, the analysis reports from the
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authorized wine testing laboratories were critically
evaluated and 63 wines from various wineries were
certified by issuing VI-1 certificate for export of the
wines to Germany, France etc.

Residue monitoring in export grapes

About 4076 table grape samples have been tested
in the 2011-12 season by nine nominated laboratories.

Out of the 4076 total analyzed samples, 475
samples failed for EU-MRL compliance. Thus, a total
475 internal alerts were issued. On re-sampling after the
recommended pre-harvest intervals, 109 alerts were
subsequently revoked on the basis of the MRL
compliance in analyses reports and thus the final
effective alerts were 366 not complying to EU-MRL.

Among the nominated laboratories, the highest
numbers of samples were analyzed by M/s Reliable
Laboratories, Mumbai followed by M/s Geochem
Laboratories, Mumbai and SGS India Pvt. Ltd.,
Chennai.

In totality, there were 32 pesticides for which
MRL exceedances were recorded in the 2011-12
season. Most frequently detected pesticide was
chlormequat chloride (CCC) with 179 detections,
followed by plant growth regulator, 6-benzyl adenine
(64 samples). The major insecticides included 4-bromo,
2-chloro phenol (metabolite of profenophos) with 88
detections and the other pesticides viz. fipronil,
abamectin, chlorfenapyr, methomyl which were
detected in 42, 42, 31 and 13 samples, respectively. In
case of the fungicides, highest detected chemical was
flusilazole with 16 detections followed by carbendazim
and captan with 2 and 3 detections respectively.

Out of the 366 effective alerts, which accounts for
8.98% of the samples analyzed, most of the cases
correspond to the pesticides, which are mostly used
during the last two months before harvest. Hence, the
management of these pests before harvest will certainly
play a key role in minimizing the residues of pesticides
in next grape season. In this season, maximum number
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of alerts was pertaining to CCC, which might be due to
the slow degradation of this chemical and improved
analytical capabilities of the testing laboratories for
testing of agrochemical residues. The detections of the
non-recommended chemicals indicated increasing
awareness among the grape growers to use the non-
recommended chemicals for pest management.

During 2011-2012, National Referral Laboratory,
initiated monitoring of vegetables grown in different
parts of India in collaboration with APEDA, Delhi and
state agriculture department. More than 400 samples
were screened for pesticide residues for evaluating
status of Indian vegetables with respect to export to EU
countries. The vegetable samples (okra, curry leaves,
bitter gourd, drumstick, chilli, brinjal, bottle guard, etc)
were collected from Maharashtra, Karnataka, Tamil
Nadu and Gujarat. From Maharashtra 130 samples were
collected from 4 clusters, of which, an average of
50.94% samples failed according to EU-MRLs. From
Gujarat, out of 69 samples collected, an average of
42.03% samples failed. From Tamil Nadu, out of 62
samples collected, an average of 45.2% samples failed.
From a total of 192 samples collected from Karnataka,
22.40% samples failed. Overall failure percentage of all
the four states combined was 35.89%.

Training / Meetings organized

m Meetings were held on 27d November 2011 and 12th
December 2011 at the Institute for review and
updating of residue monitoring programme in the
coming season.

m A meeting with European Union FVO audit group
was held on 15t December 2011 at the institute where
NRL’s role on implementation of residue monitoring
programme was discussed. This was followed by
visit to pack house and farms in Nasik on 5th
December 2011.

m A training programme was organized for personnel
of the nominated laboratories for sampling of grapes
from vineyards for residue analysis on 28th January
2012.
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m A meeting was convened by Director, APEDA with
all stakeholders on 2274 March 2012 to discuss
issues of Aflatoxin detection in peanuts exported
from India and issue of series of Rapid Alerts from
EU.

Molecular characterization and creation of
molecular database for Indian grape germplasm
(funded by DBT)

Report presented on page 16.

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

A detailed report on various technologies
developed during XI plan in the areas of germplasm
evaluation and conservation, development of suitable
varieties for table, juice, wine and raisin making and
efficient rootstocks in viticulture, canopy management
for better yield and quality of table grapes, water and
fertilizer use efficiency in vineyards, management of
nutrient disorders, application of bioregulators for
improvement in quality of table grape production,
development of crop protection technology including
location specific weather forecasting for disease control
in bearing vineyards, biodegradation of pesticides and
efficient multi-residue analysis for monitoring of
pesticides, use of Trichoderma for enhancing post
harvest life of table grapes, identification of yeast
culture for tropical wine making etc.

A zonal meeting cum workshop was attended by
the ITMU personnel of the Centre on 7-8 February,
2012 held at CIRCOT, Mumbai. An interactive meeting
of officials of ZTMU-BPD, CIRCOT, Mumbai was
held with the scientists of the Centre on 17.2.2012 at
NRCG, Pune.
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Validation of DUS characters for Grapes (PPV &
FRA)

The first meeting of the Task Force for finalizing
the DUS characteristics for Grape was convened at
NRC Grapes, Pune on 15th February, 2012 as directed
by the Chairman, PPV & FRA, Govt. of India, New
Delhi. Dr. J. P. Tiwari, Ex Dean, College of
Horticulture, GBPUAT, Pantnagar chaired the meeting.
Dr. G. S. Karibasappa, Principal Scientist and Nodal
Officer of DUS testing for Grapes, presented the details
about DUS project for Indian Grapes. The meeting was
also attended by the members of the Task Force, Dr. B.
M. C. Reddy, National Coordinator for under- utilized
tropical fruits, IIHR, Bengaluru and Dr. Manoj
Srivastava, Registrar, PPV & FRA, New Delhi project
associates Dr. Anuradha Upadhyay and Dr. Roshani
Samarth. During the meeting 46 morphological
characters were approved and finalized for DUS testing
on grapes. An alternate DUS centre at Bengaluru under
University of Horticultural Sciences, Bagalkot was also
proposed.

A field experiment with 112 Indian grape
varieties/hybrids/crosses has been laid out at the Centre
for initiating DUS testing.



ddelh ATHAT 3 FATTAT

Technology Assessed and Transferred

T T e TR TRl T8 3T dehieh 3T
EEMT T GG o Y 3 J&T SR, IrEHi 6t
TS § TRTATAT SR Sfkiegur shrishd STRea fohe |
FS G T, S SN qeh U o Tog fosry
AT fee T, f R R

1. 3Flfereh THTE % ded Tad ST Icared % foru gergdi
T T

2. TG gug-uroft ug ot i s affeafa & aga
o 3R 39z fE=ms &1 gam

3. 39Tk ST 1 Jhehohdol

4. TR TUrET § gUR % fow gy Frmet w5 s

5. ®Od Hels ¥ A" 50 feF o gRA hie W U
EEREEEIRIL D

6. S TSIE T YFMT

7. T irsraoft

TR & ohe-aifd s aiT a1 wderon

Tfeek et O 7R T &1 S TR, i ofeR,
nEEl, uees, fever, firaera, Temd, Semaare!
H 8 HEdt 2012 H WM ¥ 3T fe gog doh @M
Hfd e arome 1 s1gwe g3l 38 o S | o
ATIH 19T TR | 59 €A § S9THehi i Uk aF S
1. 9. . 9rEd, 1. . F. U, . 3. I AN .
4. f&. area 9, 1 9 B H gAIfad & 1 A
I i o RO g8 &l 1 SIS o o foTg AR
o | 39 AW % W1y AR ST gIeT SNTEaeR |9
o e oft. oo OR oft 9, =i 3fta gwfea sament
o R =1 g |

TAeTuT o G STfUhan &fd IFHEd fodH W e
| Fult faam (e i) W oafd 30 - 80%
e W 37 IFEa ufEt Ak afa g8 St ued 9

79

Several technologies developed and assessed at
the Institute, were disseminated to the grape growers
through several field visits, participation in growers’
seminar and by organizing training programmes at
Institute or their site as per the request. Some of the
important technologies which were disseminated are
given below:

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

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

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

5. Strategies for insect pest and disease management
during last 50 days before harvest.

6. Use of biocontrol agents

7. Disease forecasting

Survey of cold injury affected vineyards in Nasik

Some of the grape growing areas (villages Sakore,
Mig Ozar, Mohadi, Palkhed, Dindori, Pimplegaon,
Khedgaon, Dondgavanwadi) in Nasik District
experienced unusually very low temperatures during the
evening of 8t February 2012 to the next day early
morning. Even sub zero temperatures were recorded
during the same time. A team of scientists from our
institute consisting of Dr. S. D. Sawant, Dr. A. K.
Upadhyay, Dr. J. Sharma and Dr. D. S. Yadav were
deputed to survey the area on 9th February, 2012 and
observe the nature of damage caused due to low
temperature. This team was accompanied by Mr. Arun
More, Director, MRDBS, who coordinated the visit to
cold injury affected vineyards.

During survey, maximum damage was observed
on the exposed canopy. The extent of damage to the
upper canopy (exposed leaves) ranged between 30 —
80%. Exposed leaves already stressed due to mite
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injury, moisture stress, disease experienced more
damage. In some vineyards, shade nets over the vine
canopy reduced the leaf damage considerably whereas
putting the same between two rows was ineffective.
Minimal damage was observed in the vineyards
adjacent to the fallow land. More damage was observed
in Bower trained vines than on Y trellis. Variability in
the extent of damage to the bunches was observed. The
exposed bunches at pre-veraison stage were damaged
whereas those under canopy were not damaged. Paper
covered bunches were not damaged.

Field Visits

m Dr. P. G. Adsule visited few vineyards and pack
houses in Narayangaon and Junnar region on 15th
May and in Sangli region on 18th May 2011 apart
from visiting ripening chambers in Narayangaon.

m Dr. G. S. Karibasappa visited two acres plot of
‘Manjri Naveen’ selected for off-season production
for export purpose at M/s Bafna Farm on 26th July
2011. Measures to improve bunch and berry
qualities, especially berry attachment and rachis
flexibility were suggested.

m Dr. P. G. Adsule visited grape processing units (raisin
making units) in Sangli region financed by the
Ministry of Small and Medium Entrepreneurs of
Govt. of India and Govt. of Maharashtra on 13th
August 2011. Discussed the technical problems and
guided the farmers particularly layout of the plant
and setting up laboratories with the owners of the
unit. Necessary advice was given to them.

m Dr. P. G. Adsule visited experimental sites of CCC
ongoing trials along with the BASF staff at Miraj and
Ugar and reviewed the progress of treatment and
necessary advice was given to the staff on the site on
231d Ayugust 2011.

m Mrs. S. Salini visited M/s Bafna Farm on 16th
September 2011 for monitoring fruit piercing moths
damage on grapes. More than 35% damage of grape
berries due to the infestation was observed. Use of
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light traps and food baits with banana for attracting
the adult moths and killing was suggested.

Dr. P. G. Adsule, Dr. G .S. Karibasappa and Dr. S.
Rajan, ADG (Horticulture I) visited grape gardens in
Cumbam valley of Theni district, Tamil Nadu on 15t
October 2011. Soils of different vineyards were
compact but weed free, apparently low in organic
matter, there were uneven canopies of cultivar
Gulabi/Paneer. Farmers were advised to apply
optimum doses of organic manure, inter cultivations
to provide favourable growth and productivity in
grapes. They also visited cardamom flue-curing
centre in the nearby Idukki district of Kerala.

Dr. D. S. Yadav visited vineyards at Nasik to assess
status of jassid incidence and damage on 11-12th
November 2011. 23 vineyards were visited and on
spot technical guidance were provided to grape
growers. A meeting with farmers was conducted with
the help of MRDBS to give advice on jassid
management in which around 250 grape growers
participated. Out of 23 vineyards surveyed during
outbreak, 10 vineyards showed leaf damage in 10 to
40 per cent leaves. In all these 10 vineyards, the
jassid damage was associated with less than 30 days
of crop age and presence of weeds.

Dr. G. S. Karibasappa visited M/s Bafna Farms, on
15th February 2012 near Rohu, Daund Taluk, Pune to
study the performance of Manjri Naveen on
Dogridge and 110R rootstocks.

Dr. G. S. Karibasappa visited the Alpine Wineries,
Malavalli taluk, Mandya district, Karnataka (A
humid tropical winery) on 5 March 2012. Many
French grape wine varieties such as Shiraz, Merlot,
Tannat, Grenache, Chenin Blanc and Sauvignon
Blanc have been harvested and kept for fermentation.
Nearly 240 acres of vineyard has been established.

Dr. G. S. Karibasappa visited Mr. Kokare’ Farms, in
Bijapur district, Karnataka on 11th March 2012 to
record performance of Kishmish Rozavis White
(NRCG Selection) on Dogridge under close planting
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(8'x 5"). The variety is suitable for close planting and
is responding to GA application with increased berry
and bunch size suitable for export purpose.

Participation in Growers’ Seminar
m Dr. R. G. Somkuwar, Dr. S. D. Ramteke and Dr. D.

S. Yadav delivered lectures on ‘Canopy management
in grapes after back pruning’, ‘Judicious use of
bioregulators’ and ‘Pest management in grapes’
respectively during (i) grape growers’ meeting
organized by M/s Abhinav Grape Growers
Cooperative Society at Junnar on 7th April 2011; (ii)
Charchasatras organized by MRDBS at Nasik on
18th April; at Solapur on 227d April and at Sangli on
231d April 2011.

Dr. R. G. Somkuwar, Dr. S. D. Ramteke and Dr. D.
S. Yadav delivered lectures on ‘Canopy Management
practices after fruit pruning’, ‘Judicious use of
bioregulators’ and ‘Pest management in grapes’
respectively during charchasatra organized by
MRDBS at Sangli on 9th September 2011.

Dr. G. S. Karibasappa, Dr. S. D. Sawant, Dr. R. G.
Somkuwar, Dr. S. D. Ramteke, Dr. J. Satisha and Dr.
A. K. Sharma delivered lectures on ‘Suitable table
grape varieties for Northern Karnataka’, ‘Weather
forecast based disease management in grapes for
optimum use of fungicides’, ‘Importance of quality
planting material in grape cultivation and cultural
practices followed for the production of quality
raisin’, ‘Judicious use of bioregulators practices to
be followed after fruit pruning’, ‘Use of rootstocks
in grape cultivation and their mechanisms to
overcome adverse situations and nutritional disorders
in grapes’ and ‘Grape drying and raisin making’
respectively during National Symposium on table
grapes organized by Karnataka Grape Growers’
Association at Bijapur on 11-12th September 2011.

Dr. R. G. Somkuwar, Dr. S. D. Ramteke and Dr. D.
S. Yadav delivered lectures on ‘Cultural practices to
be followed for the production of quality grapes’,
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and

‘judicious use of bioregulators’. ‘Pest
management in grapes’ in Charchasatra organized by
Maharashtra State Grape Growers’ Association at
Nasik on 13th September and Solapur on 10th
October 2011.

m Dr. S. D. Ramteke and Dr. D. S. Yadav delivered
lectures on ‘Bioregulators Management after fruit
pruning’” and ‘Pest management in grapes’
respectively in Charchasatra at Junnar on 14th
September 2011.

m Dr. S. D. Ramteke advised Agricultural Officers of
State department and grape growers producing
exportable crop on “Bioregulators management after
fruit pruning” at Ozar, Nasik on 12th and Palsi,
Sangli on 17th November 2011; at Pimpalgaon,
Nasik on 14th December 2011; at Dindoriand
Niphad, Nasik on 3t January 2012; at Bableshwar,
Ahmednagar and Junnar, Pune on 4th January 2012;
at Khilari, Latur on 9th January 2012; at Lengre,
Sangli and Kaledhon, Satara on 11th January 2012; at
Shabri, Solapur on 13th February 2012.

m Dr. R. G. Somkuwar and Dr. S. D. Ramteke
delivered lectures on ‘Cultural practices to be
followed for the production of quality grapes’ and
‘Bioregulator management after fruit pruning’
respectively in grape growers’ seminars at Junnar on
15t November, at Solapur on 227d November and at
Latur on 234 November 2011.

m Dr. P. G. Adsule, Dr. S. D. Sawant, Dr. R. G.
Somkuwar, Dr. A. K. Sharma, Dr. J. Sharma and Dr.
D. S. Yadav participated in the technical sessions of
the Annual seminar organized by MRDBS on 2-31d
October 2011 at Pune and delivered lectures in their
field of specialization besides Dr. P.G. Adsule,
Director, chaired technical session on ‘Food Safety’.

Field Day at Demonstration Plots

NRC for Grapes had organized field
demonstrations on weather information based disease
management, in collaboration with organizations such
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as MRDBS, Maharashtra State Agriculture Department,
multinational companies producing pesticides, grape
exporters, etc. Team of scientists belonging to different
field of specialization such as Plant Pathology,
Entomology, Soil Science, Plant Physiology and
Horticulture attended these functions and shared their
views. Field day was held at the following locations.

m Field Day at Nasik on 6th April 2011 organised by
M/s Bayer Crop Sciences.

m Field Day at Nasik on 30th April 2011 organised by
Du Pont.

m Grape growers meet, to discuss about field
demonstrations; success of last year and coming
years plans, at Nasik and at Vita on 15t May and 314
May 2011 respectivelyby DuPont.

m Grape growers meet, to discuss about field
demonstrations; success of last year and coming
years plans, at Nasik on 2314 July and at Sangli on
17th August 2011 respectively Syngenta India Ltd.

m Field Day at Bedak, Sangli on 18th November 2011
organized by Bayer Crop Science Ltd.

m Field Day at Kashegaon, Pandharpur on 19th
November 2011 organized by Bayer Crop Science
Ltd.

m Field Day at Pimpalgaon, Nasik on 14th December
2011 organized by DuPont.

m Field Day at Malgaon, Miraj, Subhashnagar, Sangli
on 10th January 2012 organized by BASF India Ltd.

m Field Day at Takli, Miraj, Sangli on 24th January
2012 organized by Dhanuka Ltd.

m Field Day at Palus, Sangli on 25t January 2012
organized by Dhanuka Ltd.

m Field Day at Palkhed Dam, Palkhed, Dindori, Nasik
on 8th February 2012 organized by Syngenta India
Ltd.
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m Field Day at Sayyad-Pimpri, Niphad, Nasik and
Korate, Dindori, Nasik on 9th February 2012
organized by Bayer Crop Science Ltd.

m Field Day at Kundal, Sangli and Waifale on 14th
February 2012 organized by Syngenta India Ltd.

m Field Day at Sangli on 15th February 2012 organized
by Bayer Crop Science Ltd.

m Field Day at Gunjalvadi, Narayangao, Junnar, Pune
on 9th March 2012 organized by Privi Life Sciences.

m Field Day at Palkhed-Mirchi, Niphad, Nasik on 13th
March 2012 organized by Bayer Crop Science Ltd.

m Field Day at Palkhed Dam, Nasik on 13th March
2012 organized by Syngenta India Ltd.

m Field Day at Mohadi, Dindori, Nasik on 14th March
2012 organized by Rallis.

m Field Day at Kumtha on 16th March 2012 organized
by Bayer Crop Science Ltd.

Participation in International Agriculture Trade
Fair and Conference

Dr. S. D. Ramteke delivered a presentation on
‘Judicious use of bioregulators in grapes’ at Krishi
2011, International Agriculture Trade Fair and
conference on 6t December 2011.

Participation in Wine Festival

Dr. P. G. Adsule, Dr. G. S. Karibasappa, Dr. S. D.
Sawant, Dr. R. G. Somkuwar, Dr. A. K. Upadhyay, Dr.
J. Satisha and Dr. A. K. Sharma attended the
International Wine Festival organized by Karnataka
Wine Board at Bangalore on 3-4th March 2012 and
participated in the Interaction meeting of grape growers,
winery personnel and wine promoters organized at this
occasion.
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Weather Forecast based Grape Advice on the
Website of NRC for Grapes, Pune

Webpage on weekly weather forecast for different
grape growing areas (Nasik, Sangli, Solapur, Pune,
Bijapur and Hyderabad) and advice on plant protection
based on estimated disease risk considering weather
forecast was updated at weekly interval regularly
through the year. There was very good response from
the grape growers to this page.
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m Dr. P. G. Adsule and Dr. K. Banerjee were deputed to
undertake a study tour in May-June 2011 to
participate in Pesticide Residue seminar organized at
Frankfurt in Germany to present technical paper.
They also visited the laboratories of SGS, Eurofins
and Thermofisher in Germany, France and UK. They
were also deputed in September to participate in
AOAC meet and present technical papers apart from
visit to laboratories of Agilent in Chicago and Detroit
in USA and Bristol and London in UK.

m Dr. A. K. Upadhyay was deputed to the Netherlands
as a part of the delegation of APEDA under the
framework of Government to Government project of
the Dutch Government during 10-15t July 2011.
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m Dr. P. G. Adsule was deputed to France to participate
in the delegation constituted by Ministry of Food
Processing Industries under the leadership of Dr. U.
Venkateswarlu, IAS. This was the first opportunity
to Indian delegation to participate in the OI'V meeting
organized at Paris from 24-26th October and at
Montpellier from 27-28th October 2011 after
becoming 45t member of this international body. By
participating first time in this meeting, the delegation
is now aware of the objectives of organization and
the various commissions and scientific and technical
bodies which are dealing with viticulture, enology,
food safety and health, economy and law and details
of these groups, their constitution, functioning etc.
Dr. Adsule also visited the officials of INRA and
ENTAV and winery units in Montpellier in order to
know the latest research areas and new areas of work
undertaken for future proposed research.

Training Acquired

m Dr. Anuradha Upadhyay and Dr. J. Satisha acquired
in-house training on handling and operation of 2D
electrophoresis unit in the in house training
organized by GE Healthcare Bioscience during first
week of April 2011.

m Dr. D. S. Yadav attended the training programme
‘Forecast Modelling in Crops’ during 3rd-12th
August 2011 under National Agricultural Innovation
Project at IASRI, New Delhi.

m Ms. Shailaja Satam attended Short Term Course on
‘Open Source Software/Free Software (OSS/FS)
Tools in Development of Agricultural Information
and Communication Management System’
sponsored by ICAR, New Delhi and organized at
Central Institute for Research on Goats, Makhdoom,
Farah, Mathura from 14-231d September 2011.

m Sh. M. B. Khubdikar participated in the
‘Management Development Programme on ‘Finance
for Non-Finance Executives’ organized by National
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Institute of Financial Management, Faridabad from
21-25th February 2012

m Dr. J. Satisha participated in three day training on
operations, handling and method development in
HPLC (Agilent 1260) at Agilent India, Bangalore
from 5-7th March 2012.

m Dr. Roshni Samarth participated in the training
programme “SAS: Genetics and Genomics Data
Analysis” organized at Central Institute of Fisheries
Education, Mumbai during 27th February to 3rd
March 2012.

Training Programmes Organized

m A training programme on ‘Plant Protection in Two
Pruning and Single Cropping System in Viticulture’
was organized at the Institute during 28-29th July
2011. Thirty five participants participated in the
programme. Dr. Indu S. Sawant coordinated the
training programme.

m Training programme was organized at the Institute
for about 40 field assistants of demonstration plots
on 14th October 2012.

m Training programme on ‘Analysis of pesticide
residues’ was organized at the Institute on 14-15th
November 2011by FERA of EU commission for 30
personnel from nominated laboratories and NRL.

m A Training Programme for ‘Wine Grape Growers
and Winery Units’ was organized at Nasik on 3rd
December 2011. This programme was sponsored by
Indian Grape Processing Board of Ministry of Food
Processing Industries. Dr. R. G. Somkuwar and Dr.
A. K. Sharma were the programme coordinators.
Sixty-one participants benefitted from this training
programme.

m A training programme on ‘Heavy metal analysis in
fruits and vegetables’ was organized at the Institute.
A total of 25 analysts from nominated laboratories
and NRL participated. Dr. A. K. Upadhyay
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coordinated the programme. The participants were
exposed to the latest technique in analysis using ICP-
MS and microwave digestion system and possible
pitfalls in analysis.

A training programme on ‘Mycotoxin analysis in
different food commodities’ was organized at the
Institute during 19-231¢ March 2012. This
programme was sponsored by European
Commission. Two experts from the Official Control
Laboratory of Spain visited this Institute to impart
training. Total forty-five participants attended the
training which included participants from APEDA
approved laboratories and five participants each from
Export Inspection Agency and Spices Board
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Dr. R. G. Somkuwar different berry development 4 months Rajarshi Shahu Mahavidyalaya,

stages in wine grapes Latur

SUUTETRS TR HRTioreerd, go1

Comparison of different 4 7N 1

extractants for estimation of

Dr. A. K. Upadhyay " ) SHe 4 months Annasaheb Magar Mahavidyalaya,
micro nutrients in soil Pune

<. <. ymt Comparison of different 4 TR 1 VIS TR WRTiSRer, qor

Dr. J. Sharma extractants for estimation of 4 pyonehg Annasaheb Magar Mahavidyalaya,

macro nutrients in soil B
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Title of the project

Name of Scientist

FAaty

Duration

Teremfoiart
1 T
No. of
students

T / farvateeme=

Institution/University

2. ST T Molecular analysis of 6 TEH 1 ERCIRRC DRI CHIBIHET R 1o
Dr. Anuradha Upadhyay ~ carbendazim sensitive and 6 months 9aTat / KIIT School of

resistant isolates of C. .

. Biotechnology, Bhubaneswar

gloeosporiodes

Micros.atellite analysis of grape ¢ #gH 1 1. B, 9. 9T SlauEiieh R

aceessions 6 months e e fome geeE, qYEs, o

Dr. D. Y. Patil Biotech. & Bioinfo.
Institute, Tathawade, Pune

7. S, gdiEm Characterization of phenolic 4 HEH 1 et T fovm, EU‘T CFEIE BN
Dr. J. Satisha compounds in grafted 4 months Department of Botany, University of

Thompson Seedless grapes at BT

berry development stages
. 1. . M|l Study on use of wine lees to ¢ T 1 S gHe (g9es favafaenem), 8
B A % S improve ice-cream quality & e i foreeht

Study on fortification of grape ¢ 7 1 iirlril\l,‘l rI;I;;T;d;; S \;S/I{S;ﬁ?iard

juices 6 months ’

Studies on use of fining mate- ¢ 7EH 1

rials in Sauvignon Blanc wine ¢ 1onths

Interaction of yeast strains with 4 7 1 USR] q@\qgﬁma-q, AR

amino acids during wine grape 4 ponths Rajarshi Shahu Mahavidyalaya, Latur

fermentation.

wfdreror ¢ | sfwrcret= Afdreor
= hg o AR A S-S 2011 F GH TEAY TT

Training Given / Summer training

m Scientists of the Centre were the resource persons for
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wOcl § e 3 fSifaes qa1a 1 e’ gftreror
HTHA H 22 TR 2011 1 SR H foa@ Jeeq 3R
SR G TTEAT % q8d AT 1 =TT Tee
T =T feu)
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the training programme organized by Maharashtra
State Grape Growers’ Association at Pune during
June-July 2011.

Dr. R. G. Somkuwar delivered a guest lectures
‘Canopy management in grapes’ and ‘Judicious
management of input under stress condition in
grapes’ at MPKV, Rahuri on 221d September 2011 at
the training program on ‘Management of biotic and
abiotic stress in fruit crops’.
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Dr. G. S. Karibasappa was awarded with ‘Draksha
Sampada’ by Karnataka Grape Growers’ Association
on 10th September 2011 for the significant
contributions in the field of grape germplasm and
varietal improvement.

Dr. G. S. Karibasappa chaired the session on
“Viticulture techniques’ in the National Grape
Seminar’ held at Bijapur during 10-12th September
2011.

Dr. K. Banerjee has been awarded a Fellow of the
Royal Society of Chemistry, London in December
2011.

Dr. G. S. Karibasappa is appointed as Nodal Officer,
for DUS Testing on grape varieties by Protection of
Plant Varieties & Farmers Rights Authority, New
Delhi, Ministry of Agriculture, Government of India.

Dr. R. G. Somkuwar received Best Citizen of India
award by International publishing house, New Delhi.

Dr. G. S. Karibasappa was nominated as Member in
the first IMC of ‘National Institute for Abiotic Stress
Management’, Baramati, for a period of 3 years.

Dr. G. S. Karibasappa was recognized as Peer
Reviewer of Research Articles for International
Journal of Food Properties.

Dr K. Banerjee and Dr. A.K. Upadhyay were part of
the Expert Group constituted by School of
Agriculture, Indira Gandhi National Open University
(IGNOU), New Delhi for formulating curriculum
framework of the full-time Master’s Degree
programme in Food Safety and Quality Management
and setting up of the Food Testing Laboratory at the
University for training/teaching purpose.

Dr. S. D. Ramteke recognized as a Research
Advisory Committee (RAC) member of the project
entitled ‘Optimization and up scaling of the fly ash
utilization for sustainable production of onion and
grapes, from 9th May 2011 by SIES Indian Institute
of Environment management, Navi Mumbai.
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Dr. R. G. Somkuwar, Dr. Anuradha Upadhyay and
Dr. S. D. Ramteke were nominated as outside expert
to select the technical staff at National Institute for
Abiotic Stress Management, Baramati.

Dr. Anuradha Upadhyay was nominated as outside
expert in Institute Biosafety Committee of Mahatma
Phule Krishi Vidyapeeth, Rahuri.

Dr. Anuradha Upadhyay was recognized as Post-
Graduate examiner by University of Agricultural
Sciences, Dharwad and assessed a M.Sc.
(Biotechnology) thesis.

Dr. S. D. Ramteke acted as a member of Selection
Committee of Technical personnels of KVK, Karad.

Linkages and Collaboration Including Externally Funded Projects
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Collaborating and Externally Funded Projects

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

Molecular characterization and creation of
molecular database for grape germplasm in India
(DBT) (up to June 2011).



HhIA4
Publications

A A
Research Articles

1.

10.

I1.

Dasgupta S., Banerjee K., Utture S., Kusari P., Wagh S., Dhumal K., Kolekar S. and Adsule P. G. 2011.
Extraction of pesticides, dioxin-like PCBs and PAHs in water based commodities using liquid-liquid micro
extraction and analysis by gas chromatography-mass spectrometry. J. of Chromatogrphy. A, 1218 (38), 6780-
6791.

Oulkar D. P., Banerjee K., Ghaste M. S., Ramteke S. D., Naik D. G., Patil S. B., Jadhav M. R., Adsule P. G.
2011. Multiresidue analysis of multiclass plant growth regulators in grapes by liquid chromatography / tandem
mass spectrometry. J. AOAC Int. 94(3): 968-77.

Patil S. H., Banerjee K., Oulkar D. P., Satisha J., Sharma A. K., Dasgupta S., Adsule P. G. and Deshmukh M.
B. 2011. Phenolic composition and antioxidant activity of Indian wines. Bulletin de OIV, 84 (968-966-967):
517-545.

Satisha J. and Ramteke S. D. 2011. Evaluation of physiological and morphological responses of grape
rootstocks under conditions of soil moisture stress. Progressive Horticulture, 43(2): 252-255.

Sawant Indu S. and Sawant S. D. 2011. Integration of Trichoderma harzianum SR with low dose of sulphur
dioxide generator sheet for control of postharvest decay of Tas-A-Ganesh (Vitis vinifera L.) during and after
long duration low temperature storage. J. Eco-friendly Agriculture, 6: 180-186.

Sawant Indu S., Narkar S. P., Shetty D. S., Upadhyay Anuradha and Sawant S. D. 2012. First report of
Colletotrichum capsici causing anthracnose on grapes in Maharashtra, India. BSPP-New Disease Reports 25,2.
[doi:10.5197/5.2044-0588.2012.025.002].

Sawant S. D., Sawant Indu S., Banerjee K., Shetty D., Waghmare M., Kalbhor G., Patil S. and Jadhav M. 2011.
Bio-efficacy of Aureofungin-sol in control of downy and powdery mildews in grape. J. Hort. Sci. 6: 136-140.

Sharma A. K., Singh P. N. and Sawant S. D 2011. Evaluation of fermentation efficiency of yeast strains and
their effect on quality of young wines. Indian J Microbiol. DOI 10.1007/s12088-011-0226-y.

Sharma A. K., Singh P. N., Sawant S. D. and Oulkar D. P. 2011. Assessment of colour and polyphenols
dynamics during fermentation of Cabernet Sauvignon wine grapes as affected by yeast strains. Progressive
Horticulture. 43: 44-48.

Sharma J. and Upadhyay A. K. 2011. A novel technique to apply irrigation water at sub-surface from existing
surface drip irrigation system in grapevine: Effect on yield, nutrient content and water use efficiency. Indian
J. Hort. 68: 312-317.

Sharma J., Sawant Indu S., Upadhyay A. K. and Satisha J. 2012. Phosphorus solubilizing capabilities of
microorganisms isolated from grapevine rhizosphere and non-rhizosphere soils. J. Eco friendly Agric. 7: 38-
42.
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Somkuwar R. G. Bondage D. D., Surange M. S. and Ramteke S. D. 2011. Rooting behaviour, polyphenol
oxidase activity, and biochemical changes in grape rootstocks at different growth stages. Turkish J. Agric For.
35: 281-287.

Upadhyay Anuradha, Aher L. B. and Karibasappa G. S. 2011. Detection of variation among clonal selection
of grapevine (Vitis vinifera L.) cv. Kishmish Chernyi by AFLP analysis. J. of Horticultural Sciences and
Biotechnology. 86(3): 230-234.

Utture S. C., Banerjee K., Dasgupta S., Patil S. H., Jadhav M. R., Wagh S. S., Kolekar S. S., Anuse M. A,
Adsule P. G. 2011. Dissipation and distribution behavior of azoxystrobin, carbendazim, and difenoconazole in
pomegranate Fruits. J. Agric. Food Chem., 59: 7866—7873.
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Papers Presented at Symposia / Workshops / Meetings

1.

Adsule P. G. and Sharma A. K. 2012. Strategic approaches to tackle food safety issues in India. National
Workshop on Recent Advances in Agrochemicals (RAA-2012), 28th February 2012 organized by Shivaji
University, Kolhapur Souvenir. pp 28.

Patil S. H., Banerjee K., Oulkar D. P., Tawre P. B., Wagh S. S., Dasgupta S., Satisha J., Jadhav M. R., Sharma
A K., Adsule P.G. and Deshmukh M.B. 2011. Phenolic composition and antioxidant activity of selected Indian
wines. 314 International Symposium on Tropical Wine, 12-18 November 2011, Chiang Mai, Thailand. Pp 51.

Sawant Indu S., Sawant S. D., Banerjee K., Rajguru Y. R., Salunkhe V., Mhaske N. H. and Chandelkar P. 2011.
Bioprospecting for viticulturally important microorganisms. In. ‘Annual Review Meeting of AMAAS Project’
14th to 15th May 2011, Mou, UP.

Sawant S. D., Sawant Indu S., Sharma J., Shinde M., Ghule S. and Ghosh P. 2011. Expression of grapevine leaf
roll associated virus (GLRVa) symptoms in different grape varieties in Maharashtra. In. Souvenir and Abstracts:
IPS (west zone) Symposium: Recent trends in disease management of horticultural crops. October 10-20: p106-
107.

Upadhyay A., Aher L. B., Mundankar Kavita Y., Datre A., Shinde M. P., and Karibasappa G. S. 2012.
Microsatellite analysis and development of a molecular database for grape germplasm in India. International
Conference on Plant Biotechnology for Food Security : New Frontiers, held on 21-24, February, 2012 at NASC,
New Delhi, India.

JFd HEAH

Book Chapters

1.

Sawant Indu S. and Sawant S. D. 2012. Anthracnose disease of grapes. In. Leaf spot diseases of Annual and
Perennial crops. (Eds. H. P. Singh and P. Chowdappa) Westville Publishing House, New Delhi, 175-195p.
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Sharma J., Upadhyay A. K., Adsule P. G., Sawant S. D., Sharma A. K., Satisha J., Yadav D. S. and Ramteke S.
D. 2012. Effect of climate change on grape and its value added products. In: Adaptation and Mitigation
Strategies for Climate Resilient Horticulture. Eds.: Shivashankara, K. S.; Patil, P.; Selvakumar, G. and Sridhar,
V. [IHR, Bangalore. 179-199.

Upadhyay A. 2011. Grape. In: Advances in Horticultural Biotechnology — Gene Cloning and Transgenomics
(Vol. 5). Eds. Singh HP, Parthasarathy VA and Nirmal Babu K. Westville Publishing House, New Delhi. Pp.
97-110.

[EATG Y1
Institutional Publications

1.

A
Othe

Adsule P. G. and Upadhyay Anuradha. (Eds.). 2011. Annual Report 2010-11, National Research Centre for
Grapes, Pune. Pp. 70.

Upadhyay Anuradha and Adsule P. G. (Eds.). 2011. Grape News Vol. 14(2). National Research Center for
Grapes, Pune, Pp. 4.

Upadhyay Anuradha and Adsule P. G. (Eds.). 2011. Grape News Vol. 15(1). National Research Center for
Grapes, Pune, Pp. 4.

Adsule P. G., Upadhyay Anuradha and Sawant Indu S. (Eds.). 2011. Vision 2030. National Research Center for
Grapes, Pune, Pp. 14.

Ramteke S. D.,Sharma A. K., Banerjee K., Adsule P. G. and Khurana S. C. 2012. Manual for AGMARK in
grapes. NRC for Grapes, Pune.

Adsule P. G., Karibasappa G. S., Sawant Indu S., Sawant S. D., Somkuwar R. G., Upadhyay A. K., Banerjee
K., Ramteke S. D., Sharma J., Satisha J., Sharma A. K., Yadav D. S. and Salini S. 2011. Manual of package
of practices for production of exportable table grapes. http://www.nrcgrapes.nic.in/zipfiles/ Modified-
POP_Export Grapes_ Modified on 17Jun2011.pdf

r

Sharma A. K. 2011. Grape drying - A process of value addition in grapes.
http://www.krishisewa.com/articles/2011/grapedrying.html

difsen ddd

Video DVD

1.

Two DVDs viz. “Raisin making” and “Pest Management in grapes” was prepared in collaboration with AGRO
INDIA, Pune.

FOR
195 |



Rt afifal $ doa ik Fecayt Pk
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A

313-{:'[% HAATEPR afafa 1 3@ Research Advisory Committee (RAC) Meeting

& The composition of RAC for a period of three
;HGE 2010 ® ;mg ?-ﬁ? e %%1  fere years w.e.f. 8t June 2010 is as follows:
&R0 HcATgshR ¥ Tf HEAT 39 YhR T ¢

7. . €. Rremht, qd Feufd, . aRuEsiR arE fovafernes, seemg

ALY / Chai

Dr. S. D. Shikhamany, Former VC, Dr. YSR Horticultural University, Hyderabad “ arrmat
2. off. g I, arE siast, ger, faerrer e, wAtes T
Dr. B. Satyanarayana Reddy, College of Horticulture, Mudigere, Chikmagalur Dist., Karnataka
2. dt. wH. goaeht, THER (ATTET), SF. STedTes drad w6 faemds, g -
Dr. P. M. Haldankar, Prof. (Hort.), Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli
T, . TR, $H (IWEr), aerg Y favaformes, s HeeT | Member
Dr. N. Kumar, Dean (Hort.), Tamil Nadu Agricultural University, Coimbatore
2. fRS smard, Iweas, SR 9, WHa 9 ared fafies, Tfees et / Member
Dr. Neeraj Agrawal, Vice-President, Vineyards, Samant Soma Wines Ltd, Nasik
1. IH GUSHT, THIEH STk, WAl iy SFTEeH e, 7 feddt HGE / Member
Dr. Prem Dureja, Emeritus Scientist, Indian Agricultural Research Institute, New Delhi
TR WEl e (ATai-1), WA FY SgEy uite, 7E feeeft TaET / Member
The Assist. Director General (Hort.-I), Indian Council of Agricultural Research, New Delhi
2. Ul 7. TSy, ek, TS SR STgEe %y, go "G / Member
Dr. P. G. Adsule, Director, NRC for Grapes, Pune
#ft Heig, W, LA, HERIY TS gIel SSAeR &, gl HGH / Member
Mr. Mahendra Shahir, President, Maharashtra State Grape Growers Association, Pune
oA, Tita g, HET, e TR a1, ek faved w. fafies, g AT | Member
Mr. Rajeev Samant, CEO, Sula Vineyards, Nasik Vinteners Pvt. Ltd, Mumbai
2. M. 1. wlemen, v S (Smmar), T9 SR SgEa™ g, 90 ge= gt
Dr. G. S. Karibasappa, Pr. Scientist (Hort.), NRC for Grapes, Pune Member Secretary

IEYH TATGHRR AT i diggdl F3h 23 - 24 The fourteenth meeting of the Research Advisory

a4 2012 # =, . 9. Rramwh f s § Committee was held on 23-24th March 2012 under the

R SR < chairmanship of Dr. S. D. Shikhamany. The other
Eél F 311 FEE S < AL members Dr. B. Satyanarayana Reddy, Dr. N. Kumar,

@, v~qu W? . | :c{LtSII, g, it e, o weg Dr. Prem Dureja, Dr. Neeraj Agrawal, Mr. Mahendra
M %I, eI 1T, 7. 3433\@, 1. 7. 1. wlego K sind) Shahir, Dr. P.G. Adsule, Dr. G.S. Karibasappa and all

the scientists of the Institute, except Mrs. Kavita

9
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Mundankar, Dr. Roshni Samarth and Mrs. Amala U.
were present.

The Committee visited laboratories and reviewed
the progress of ongoing research projects along with the
action taken report on the recommendations of previous
RAC. The Committee gave following valuable
suggestions and recommendations for strengthening of
ongoing research at the Institute.

1. All the work done on germplasm collection,
evaluation and breeding is to be classified based
on their end use for table purpose, raisin
production, juice quality and wine making.
Further preliminary evaluation of germplasm,
crosses and hybrids is to be compiled for selecting
the material for further in depth studies.

2. Table grape varieties are to be assessed for self-
thinning, fruitfulness, bold berries, observations
on pink berry and cracking, better storability in
case of table grapes besides the soft seeds and less
number of seeds. In case of raisins, higher TSS
and thin skin is to be considered.

3. Molecular markers for the unique identification of
the Indianized varieties/clonal selections should
be developed to protect our rights.

4.  The data on molecular diversity analysis should
be utilized for designing future breeding
programmes.

5. Standardization of cultural practices for
recommended varieties are to be worked out
particularly in case of Red Globe and Manjri
Naveen.

6.  Package of practices for increasing of productivity
and quality in Crimson Seedless need to be
developed.

7. All experiments on different cultural practices for
wine grapes till now are taken on a single variety
viz. Cabernet Sauvignon. If possible Shiraz may
be included. Data on effect of pruning dates in the
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13.

14.

15.

16.

experiment on Cabernet Sauvignon may be
postponed from August to September, and
additional observations on minimum and
maximum temperature should be recorded for
further analysis on effect of temperature on quality
of the produce.

In wine varieties, it was advised to conduct studies
on canopy-crop load relationship in order to
determine the optimum crop load.

It was also advised to standardize rootstocks for
different wine varieties and soil type.

In case of proteomics research, only the apical bud
should be analyzed at fruit bud differentiation
stage for RNA/DNA ratio and GA/Cytokinin
ratio. After forward pruning, o amylase activity
should also be analyzed.

Project on propagation techniques is to be
discontinued since in situ grafting is the best
practice as compared to the grafted plants for the
establishment of roots in the soil. (This
recommendation may be withdrawn since, we
need to study other cultivars and rootstock
combination, whether in situ or grafted plants).

Grape disorders should be studied in a
multidisciplinary approach to find the causes and
their correlations (level of prediction).

The treatments of the ongoing experiment on
potassium doses for Cabernet Sauvignon should
be modified to study the residual effects.

An experiment on foliar application of potassium
should be initiated to improve K use efficiency.

Due to the scarcity of farm yard manure,
alternative sources of organic matter maybe
explored, including feasibility of green manuring,
etc. and recycling of pruned vine bio-mass.

B:C ratio of different training systems such as
FRG and bower systems on long term basis (10
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24.

years and above) should be worked out in
consultation with an economist.

The bio-control of pests and pathogens using
Beauveria, Metarrhizium, Bacillus, Trichoderma,
should continue as proposed. Pseudomonas spp.
may also be evaluated.

Validation of mite risk assessment model with
observed field values, as planned, should be done.
Prediction (forecasting) models for their observed
vis-a-vis calculated values for improvements in
prediction (forecasting) has to be done for its more
precision (90, 80, 70 and 60%).

The physical and biological compatibility studies
of insecticides with fungicide was appreciated by
the committee and it was suggested to include
phytotoxicity observations also. It was further
suggested to publish the findings as a technical
bulletin.

The proposal for studying mealybug biology was
approved as proposed by the scientist.

The preliminary findings reported by the scientist
on the effect of shoot tipping on population of
thrips and jassids are interesting from
management point and should be confirmed by
further detailed studies

The committee appreciated the efficacy of yellow
sticky traps in trapping jassids, which would be
an effective tool for monitoring their population
in the vineyard. For management, the number of
traps per unit area and threshold value for
chemical intervention need to be worked out.

Work on management of mites in South Africa
may be reviewed to update the research
programme on the management of mites.

In all experiments on wine grape varieties, the
must analysis should be done as proposed till the
facilities for enology are established.
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25. 3d H AJHYN FelehR dufd 1 Hegy T &R
3T IHI TelehR Tfufa it dow & 3faa
Tm wEd 2013 % Id ¥ § @ @ f oaf
FHI IRASHTST § a9 11-12 3l eI o TR0
TEqd foRaT ST Ooh| 38 o IeTar afufa i glaw
% o, wegfa o @9 e, wrEfkdiet & M,
ILTF, AL T TR TS qeh hl Iufearl 3R sy
% AT I I A 1 g e w3
fafir fori & SfeRt o s sea T o fofg
gema fean o @ for o7 3am & foredt off geq ™
IIHIH QU1 ThIRTTET | g foha ST TRl g

YA He afifa § Joa

T SAgEY™ afufa f 16 f daF 7-8 JaE
2011 =1 Sf. 0. 7. ISHe, Hewek Hi regear
SRS 1 TS| =T iR i anf¥es wfa o
el eTEeTEt iR ARuE g 331w Tw fogeti w
g SHRATE TEd ol T3 3R 39 T HGEA1 g ==l hl TS|

qeTafy SMEARET 31 SHafi-1 W&l 2012 &
TN, . 91, 7. TSy, Fewre di sregea # s
TS R aiSTeAt i STf Rt qen foset STt gra
it W wrars for o == g8 | 35 S | S S
gfesm, fugg & Tea et 4 fumg i foaeht &
T T TTEY, ST TS TEqE (IR, § GO
T 2fe it STt 24 % foTT sk Tt Seqa |
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25. Finally the RAC felt that the tentative time of next
RAC is by end of February 2013 so that results of
11-12 grape season data of all research projects
will be presented positively. Further it was
suggested to include title, workers, objectives,
achievements till date and of current year and
future projections, for ease of understanding of the
Committee. They also suggested for better
coordination among the Scientists of the different
disciplines so that any research aspect of grape
industry can be tackled in full integration.

Institute Research Committee Meeting

The sixteenth meeting of Institute Research
Committee was convened on 7th and 8t July 2011
under the Chairmanship of Dr. P. G. Adsule, Director.
Annual progress of ongoing projects and action taken
on the points raised by the previous IRC, RAC were
presented and deliberated by the members.

The 16th Midterm IRC was convened on 31st
January — 15t February 2012 under the chairmanship of
Dr. P. G. Adsule, Director. Progress report of the
ongoing projects and Action Taken Report on
recommendations by previous RAC were also
deliberated. In the same meeting, Dr. J. Satisha, PME,
Nodal Officer presented a seminar about functions and
activities of PME and PMC and its constitution,
formulation of research projects in new format as
Research Project Proposal (RPP) etc.
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XU yaeq afafa & aea Institute Management Committee Meeting
e S aR ¥ R 5, Following are the members of IMC :

. Wi, 7. STegd, fewe, T SR sEeN &g, o %98 / Chairman
Dr. P. G. Adsule, Director, NRC for Grapes, Pune
. 33 9. 919, N9 ST (91ey At fam), T SR AgHaH g, 0 T3 / Members
Dr. Indu S. Sawant, Principal Scientist (Plant Pathology), NRC for Grapes, Pune
¥, T, TN, TUW AT (T REE), STEeTEuEeIR, ek T / Member
Dr. M. Prabhakar, Principal Scientist (Agronomy), IIHR, Bangalore
Dr. Zote, Head, IARI, Regional Station, Pune / Member
i, 3THe FAR T, fawmmeas, wa oK anrer aeien fawm, weperd, =8 el e s
Dr. Anand Kumar Singh, Head, Division of Fruit and Hort.Tech., IARI, New Delhi
TR WETHAEh (ATEI-1), WAl HfY SHEaH uive, 78 foeet T/ Member

The Assistant Director General (Hort.-I), Indian Council of Agricultural Research, New Delhi
, B , T TR / Member

The Director of Horticulture, Commissionerate of Agriculture, Pune

ST 3R, Y T TR, e

9™ / Memb

Commissioner of Horticulture, Govt. of Andhra Pradesh, Hyderabad cHmber
TYH STHIH FSEH, THLARS, @ S, SNTHSTRTE, ToRigs, gor T/ Member
Associate Director of Research, NARP Plain Zone, RFRS, Ganeshkhind, Pune
oft Ay ER, 1T, TERIY TST g1 TEAeR &, qoi de | Member
Mr. Mahendra Shahir, President, Maharashtra State Grape Growers Association, Pune
oft Tsfta ara, Hgen, ga iR am, iy favead w. fafies, ges et / Member
Mr. Rajeev Samant, CEO, Sula Vineyards, Nasik Vinteners Pvt. Ltd, Mumbai
e ford wd o sifiehl, el Ao e geum, gerg et Member
Chief Finance and Accounts Officer, Central Institute of Fisheries Education, Mumbai
yemafTR AERY, SR, TEA TR JTEUH g, IO e ga
Administrative Officer, NRC for Grapes, Pune Member Secretary

TEAH | 4 BEd, 2012 1 METHHT i 29 of Institute organized 29th IMC meeting on 4th

Ao ST B T February 2012.
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Other important meetings

Review action plan of IGPB

A meeting was convened at the Centre to review
the action plan on the recommendations made in the
first meeting of subcommittee on viticulture of Indian
Grape Processing Board on 10th October 2011. All the
scientists participated in the meeting.

IGPB meeting at the Institute

A meeting was convened under the Chairmanship
of Dr. U. Venkateshwaralu, Joint Secretary, Ministry of
Food Processing Industries (MFPI), New Delhi at this
Institute on 24th November 2011 to deliberate on the
issues like Winenet, Wine certification and other related
issues for the promotion of wine sector; and revenue
generation activities to support the wine programmes.
Beside the Chairman, Dr. P. G. Adsule, (Director, NRC
for Grapes), Dr. Neeraj Agrawal (Vice President- Sula
Vineyards), Mr. Rajiv Seth (Chairman, Oenology
Committee of IGPB), Dr. Jaideep Kale (Technical
Coordinator Wines- MIDC), Dr. Pradeep Bavadekar,
(Managing Director, MITCON Consultancy and
Engineering Services Ltd), Mr. Sudhanshu (DGM
APEDA), Mr. S. Kaaleswaran (Logic Soft) and many
scientists of NRC for Grapes participated in this
meeting. Meeting was mainly focussed on development
of winenet. Mr. Kaaleswaran presented whatever
program developed by him on the basis of grapenet.
Members offered the suggestions for improvement of
winenet as well as better traceability and revenue
generation to IGPB.

Interactive meeting regarding IPR-patenting in
agricultural research

An interactive meeting was organized on 18th
February 2012 regarding IPR- patenting in agricultural
research. The Interaction was held between the
scientists of the Institute and Dr. R. P. Nachane, Head,
Quality Evaluation and Improvement Division and
Member Secretary, ZITMC, West Zone, CIRCOT,
Mumbai.
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Seventeen consultancy programmes on different
aspects of grape cultivation and were undertaken during
the year. The consultancy was provided to the following
organizations:

E.I. Dupont India Ltd. Pune

Taluka Agriculture Officer, Dindori

Euro Fruits, Nasik

Deepak Fertilizers and Petrochemicals Corp. Ltd.
Syngenta India Limited, Pune

Rallis India Ltd., Agrochemical Division, Pune
BASF India Ltd., Mumbai

Bayer Crop Science Ltd., Pune

A N A A o e

Privi Life Sciences, Mumbai
Dhanuka Agritech Ltd., Pune
Department of Agriculture, State Govt., Khanapur

—_ = =
o= o

Eco Agro Services, Pune

TUV India Pvt. Ltd., Pune

Media Exhibitors, Nasik

Pranav Agro Industries Ltd., Pune

—_ = =
wokhw

Distribution of planting material under
Material Transfer Agreement

During the year a total of 9220 cuttings belonging
to different commercial varieties, rootstocks as well as
germplasm were distributed to grape growers of Nashik
regions, Narayangaon, Solapur, Tidagundi Centre and
Bijapur as well as research institutes like ARI, Pune,
IARI, New Delhi, PAU, Ludhiana, MPKYV, Rahuri,
UHS, Bagalkot, SMS, Horticulture, KVK, Gwalior and
Himachal Pradesh.

Sale of planting material

Approximately 2.5 Lakh rooted cuttings including
grafted and own rooted cuttings of table and wine
grapes were multiplied in poly bags. Through the sale of
these planting material, the Centre earned
approximately 2.20 lakh rupees as revenue.

TR
1103 |
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Management of genetic resources of table, wine,
raisin, juice and rootstock grape varieties

Germplasm utilization and genetic enhancement
Application of biotechnological research in grapes

Development
technology

of propagation and nursery

Use of rootstocks for grape cultivation

Horticultural practices for quality and yield in
table and wine grapes

Nutrient and soil management in grapes
Water management in grapes
Grape physiology including use of bioregulators

Studies on viticulturally
organisms

important micro-

Integrated disease management in grapes

Integrated insect and mite pest management in
grapes

Management of agrochemical residues and
environmental contaminants in grapes

Development of post-harvest technologies

Development of information and documentation
systems
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ARG AR | T | wntem

International Seminars / Symposia / Conferences

CIPISCRCRDIE]

Organizer and place

TRt &1 A AfARE /amtsat /ot s arafer
Name of the scientists yide Period
Title of Seminars/Symposia/
Conferences
BT, I U™ AT T @ a6 ol 21-24 HEd /
Dr. Anuradha Upadhyay  qreg St9 senfiehl: @8 wiead February 2012

International Conference on Plant
Biotechnology for Food Security:
New Frontiers

i AR | A | e

National Seminars / Symposia / Conferences

TR B UeT SaEEE 3 ST
IRl

The Society for the Plant
Biochemistry and Biotechnology,
IARI, New Delhi

AT T TAH

Organizer and place

AT T A8 aftamt /amisa /amet = srafer
Name of the scientists vieR Period
Title of Seminars/Symposia/
Conferences
el 4. . g Siferes FfY w W @ @ 19-20 313 /
Dr. D. S. Yadav EERSEE R IR RIS April 2011

National Symposium cum
Brainstorming Workshop on Organic
Agriculture

1105 |

IRA 519 HY TR, T ;
WIHIY, 7% fooett; Sifaes iy
o T g, misEmeTg; R
Huh femmara we Hiy
farvafearnem, e gRT arer R §
SRS

Jointly organized by Organic
Agricultural Society of India,
Palampur;, ICAR, New
Delhi;National Centre of Organic
Farming, Ghaziabad; and CSK HP

Agricultural University, Palampur at
Palampur
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HTYQTEATY | & Workshops / Meetings
HTAITAT/SSh <hT VTSeh erafy TR T TAT

Title of workshop/meeting Period Organizer and place

. 33 9. 919 TuHUUUE GRS I aTfes geier ek 14-15 W/ T3 / Mou
Dr. Indu S Sawant Annual Review Meeting of AMAAS Project  May 2011

. A F. T e G SR A A W SE 16 97/ June  THHIHISEY, IO

Dr. A. K. Sharma A meeting on Food Safety and Standards 2011 MCCIA, Pune
Act

. 3 9. 9Ed SIFRICATI N -TUTET ST W foeidsh 24 §[d /June  UAUUUH, oot
Dr. Indu S. Sawant 3 2011 NAAS, Delhi

Brain Storming Session on Biopesticides-
Quality assurance.

et st 2131 9 & fou #fY e fogm : st 25-26 oA/ TR FN IWE Hie =, FTIE
RIEREIR T W T d36 August 2011 National Bureau of Agriculturally
Mrs. S. Salini National Meeting on Agricultural Important Insects, Bangalore
Entomology for the 21st Century : The way
forward

1. 3. F. It TAUATSS o A THTeM faehE sy & 6-7 fdeR / uuumEt g, |8 foeett
Dr. A. K. Sharma qed ST AT o S et gra September 2011 NASC Complex, New Delhi
T foraor it Teteq o fofw 3u wRTHee
(smrar) g gars =i S
A meeting convened by DDG (Horticulture)
to review the exposure of scientists gained

during International Training under HRD
program of NAIP

2. M. {1, wleamen A Y Wl % wy wata iR ft o 27-28 fader /  wHweEE 9few, 5% foeht
Dr. G. S. Karibasappa Jaeh September 2011 NASC Complex, New Delhi

Meeting of selected scientists with the
Honble Minister of Agriculture

1. 3. F. Il SIS ITAT TR e Wil vgrd W 28 foder / Y@, TS I Tenfifn

Dr. A. K. Sharma Gohed fewooft aftsha oTR fohfa st o6 September 2011 fawpy, wian.e1g.4., dge

foru Saem Head, Division of Postharvest

A meeting to refine and develop the concept Technology, ITHR, Bangalore

notes on waste utilization and health foods
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3. F. U™

g. 3. THSH
Dr. A. K. Updhyay
Dr. S. D. Ramteke

Sl
Sl

Dr. P. G. Adsule, Dr.
G. S. Karibasappa,

Dr. A. K. Upadhyay,
Dr. D. S. Yadav and
Dr. Roshni Samarth

Dr. A. K. Upadhyay

Dr. A. K. Sharma

ERIICEIIEED

All scientists

2. 1. F. Il
Dr. A. K. Sharma

HTAITCAT /SSh T ISk

Title of workshop/meeting

12 <f g=ETfer FieMT 7afY o foru ureg
IRISRAT ST sl efieRal ©
ot o=

Brain Storming Session on Prioritization of
Plant Physiological Research for 12th Five
Year Plan Period

I e B W TATEHIAR i 204
g FRiwdl S3

XX Group Workers Meeting on AICRP on
Sub Tropical Fruits.

‘i’ W oS d3%

Brain storming meet on Water

setfafen sfean 2011 foivy S8

Intervitis INDIA 2011 expert meeting

AT TS T3 FHTUART 3T 1T gEi T
==t

A discussion on Winenet and wine
certification and other issues

Y 3 s o & frel # st
AgTeRt Y Hh T3

Interaction meet with scientists trained
abroad in frontier areas of agriculture

1107 |

arate
Period

S5-6 3TTEd /
August 2011

28 fgasr 4 2

g 2011
28th September

to 2nd October
2011

18 3T /
October 2011

10 &/
November 2011

24 TER /
November 2011

28-30 X /
November 2011

AR Td TAH

Organizer and place

wT. &. 3. §., 7 focht

ICAR. New Delhi

g, dfteTg

Periyakulam, Tamil Nadu

f - .
=, TGS

National Bureau of Fish Genetics
Resources, Lucknow

ST ATE IcUTEh T ST

A UHIRCTAHTE g TIYF &9 A
ol | AT

Jointly organized by German

Wine Growers Association and
UBIFRNCE at Pune.

THITH, 0

NRC for Grapes, Pune

TAuuEHt afEr, 78 fooct

NASC complex New Delhi
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FAaty AR Td TAH
Title of workshop/meeting Period Organizer and place
. . adfEm A | MW @ 59 go1 foFm gfewm 16-19 foger /9 senfisht fawm, wra ga
Dr. J. Satisha Workshop on Proteins to Proteomes : December 2011  yrpfog 3fiT g&[ Tovafaamem §
Bioinformatics Approaches PR

Organized by Department of
Biotechnology, India and
University of Pune

. 33 9. 9ed ST 3 4 S / . Hfig Fffa 373, ., TR
Dr. Indu S. Sawant IMC Meeting January 2012 NRC for Citrus, Nagpur

. 91, 7. TeHS R XX WRATT @re Akt 3R Wenfieht fagi 20-21 SHadl /  WRdE @ S5 3

g 3. F. 3l 1 HAYE. 1. T . TS | ftenfier  January 2012 denfiefifact @ w@w, g0

Dr. P. G. Adsule and  wEehur § 99K 9 deh-ieh] 93 hl Association of Food Scientist and

Dr. A. K. Sharma s1egeraT 1/ XXI Indian Convention of Technologists of India, Pune
Food Scientists and Technologists. Dr. P. G.

Adsule chaired the Technical Session on
Innovations in Industrial Processing.

<. . wefEn ThSTY HEAMI % furg Tedt o g 2 e / WIFEI3TH, 7% faoel g gl

Dr. J. Satisha saferepTieant o foru StrreeRar wa wfdteror February 2012 weey fare oo, gag |
I / Sensitization cum Training ST / IASR, New Delhi at
Workshop for the Officer in charge of PME Central Institute of Fisheries
Cells of ICAR Institutes Education, Mumbai

1. . gt ¥ 2011-12 3R 2012-13 & Tt RFD 22 ®&dt / TS HEIHSI (STTaT),

Dr. J. Satisha IR G /AfqH &9 & & fow Jo= February 2012 HTHIY, T3 feoet
RFD meeting convened by Assistant Assistant Director General
Director General (Hort.), ICAR to finalize/ (Horticulture), ICAR, New Delhi
prepare RFD for 2011-12 and 2012-13

1. ST U™ TAUSIS WifigR Sah 16 AT / Y 1ey AR qE1eH <,

Dr. Anuradha NABG Partners meet March 2012 % feoeht

Upadhyay National Bureau of Plant Genetic

Resources, New Delhi

2. M. T, wlewmon o et dok 29 AT / Y TSifae aFTe Jae TEdH,
Dr. G. S. Karibasappa 27 IMC meeting March 2012 I / NIASM, Baramati
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AT T T HRITAT /A3 T TiTdh arafa AR Td TAH
Name of the scientists Title of workshop/meeting Period Organizer and place

. 33 9. 9ed & 3R SWEH FHAT o U0 geT MR 3-4 HIE / 191,379, STqge
Dr. Indu S. Sawant fem it gy 9T stieRdl f e March 2012 ITHR, Bangalore

el I3 / 3 year Review Meeting on
ORP on Leaf Spot Diseases of field and
horticultural crops

fafére smigs

Distinguished Visitors

v

u Sl Eig TR, TEIh ERIEEHCY (=), wrda ;ff@[ » Dr. Ravindra Kumar, ADG (C), ICAR, New Delhi

FAHH Ufte, 78 feeett - 25 TSR 2011 on 25t October 2011.

. m Mr. Mike Hetmanski and R.Cmard Fussel from
= Qe SR TR g Ui, @ H ot Hrgh T FERA on 18th November 2011.

3N IR TomE weid - 18 FawK 2011
‘ m Dr. V. N. Gaur, CEO, FSSAI, New Delhi and Dr.

« . . T, iR, didel, ThuETHuaTs | 78 e ik S.K. Datta, DDG (CS), ICAR, New Delhi on 20th
=f. TE. ¥, T, 30 TR (wEa REE), TR January 2012.
Y E UG, 73 fooefl - 20 SHadt 2012 = Mr. Marc Gilley from US Embassy on 20d February
2012.
w SRR gamaTE @ off 9k fifg - 2 sl 2012

m Mr. Ashish Sharma, UNESCO/BIVB on 7th

oft arefiy vt et/ sfemdest - 7 @l 2012 February 2012.
w Dr. Jocelyne Perard, UNESCO CHAIR, Culture &

= Sl 3““‘%‘:' IS, I %’q:{, a1 B TP ST Traditions of Wine, University of Burgundy, France
T, STe! fovafemme™, $E - 17 wEd 2012 on 17t February, 2012.
w el F foess 1€ - 9 9= 2012 m Board of Director of APEDA on 9th March 2012.

5 : m Principal Secretary (Horticulture), Govt. of
L ( ), - 19 AT 2012 Karnataka on 19th March 2012.
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Infrastructure Development

IR T
qrey fafaear 3t foham Afererr anfereor, wra

TR g Tt it S o fore Sigua e shg
TATYAT 2 THg T8 § IR i TG

AR

Y % GRE 28 - TAFIBRTT JoTTed! (AEBR 11
sFImeRGE gfe), fefvea dmu & @y i
TTgShRAhTT, o Y el ShIHITh! JuTed! (Terdiuee)
e Rt T

Yl
a9 % g, T T gfafyet geaeee § i )

wg g ELE wfig gu A
SI. No. Item Gift Purchased Total
1. gEdh 4 38 42

Books

, AT ufER 6

Scientific journals

S T—
HeIgU o ToIq = aeies &9 o1 fmfor o w3 iR

HUSE AR Heteld il TS|
o faem

SRINTICHe: ST Sl shl TATHT o feTT 4.5 ThS
&= 1 forepfaa ferm mam|

Vineyard

Establishment of DUS Testing Centre for grapes
was initiated on 2 acre plot with financial support from
Protection of Plant Varieties and Farmers’ Rights
Authority, Govt. of India.

Laboratory

During the period 2D electrophoresis system
(Multiphor II electrophoresis Unit) with all the
accessories, steromicroscope with digital camera, High
Performance Liquid Chromatograph (HPLC) system
with accessories were procured.

Library

During the year, following new accessions were
added to the library.

New Structures

New cloak room for labourers has been
constructed and Compound wall is strengthened.
Farm Development

4.5 acre farm area is developed for establishment
of experimental vineyards.
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e

g&g Aff oft. Tsig g 9|l 7R #ff. Wiy o
iR ot g ¥ = & foFd -1 © & it e B
Td U A o aeft et @ ad 1o sifvek & fere
FE feedl § w01 I=H aewm fawm g faswfea
TTFATH T ¢f ek HIFRIST H ST i o ST TR |
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W J&F AN G Toha JURR TG 71| Frishd ol
e Al 3. 91, A1 YR AT A e
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Personnel

Promotions / Transfer / New Joinings

Mr. P. B. Jadhav T-3 (Driver) was promoted to T-4
(Driver) w.e.f. 29th June 2011.

Mr. M. B. Khubdikar, Administrative Officer joined
on 18t October 2011.

Mr. N. Gopal, Administrative Officer was transferred
to National Research Centre on Meat, Hyderabad on
4th October 2011

Mr. V. D. Gaikwad and Mr. P. P. Kalbhor were
promoted to Upper Division Clerk w.e.f. 12th
October 2011.

Mrs. S. Salini, Scientist (Entomology) was
transferred to National Bureau for Agriculturally
Important Insects, Bangalore on 19th December
2011.
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m Mrs. Amala U., Scientist (Entomology) joined on
22nd December 2011.

Digitization of research publications

Dr. Indu S. Sawant Pr. Sci. (Plant Pathology) and
Ms. Shailaja Satam, T-3, have digitalised for posterity
all the research publications originating from the Centre
since its inception. A database of all the research papers
is prepared for ease of access and retrieval. The papers
can be accessed by title, name, year, journal etc.

Mou for Wine Technology course

Director, NRC for Grapes and Director General,
Vasant Dada Sugar Institute (VSI), Pune have signed a
MoU for participation of the Scientists of this Centre as
faculty for the “Wine Technology’ course offered by
VSI under affiliation to the Pune University.

Institute Committees

Various units and committees were formed to look
after Technical Cell, Publication, Store Purchase, Farm
Management, Library, Works, Photography, Sports,
ARIS Cell, Internal Revenue Generation Section and
Official Language Implementation.
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Meteorological Data

LI Y ATHH
wE (4.)

Year and Air temperature Relative humidity Sunshine Total
Month ©C) (%) duration | rainfall

(mm)

T
Apr 2011 19.97 38.26 22.73 79.97 7.19 11.44 0.2 1 0
= 23.63 36.61 34.29 83.32 8.17 10.84 0.2 1 0
May 2011
kS 23.28 29.77 60.30 88.27 2.80 11.53 60.0 12 0
Jun 2011
i 21.61 29.12 64.55 98.16 2.00 11.46 125.2 11 8
ST
Aug 2011 21.80 28.96 64.26 97.10 1.70 11.51 56.0 7 3
21.22 29.99 72.60 100.00 2.60 11.22 119.3 10 4

Sep 2011

R 19.36 31.15 55.26 99.90 2.10 10.11 178.8 11 7
Oct 2011
ECER
oSl 14.16 30.31 30.77 94.50 4.10 10.85 0.0 0 0
fegsr
Dec 2011 18.11 27.06 28.29 60.58 3.40 10.58 0.2 1 0
S
T 10.37 28.75 27.29 88.65 3.50 10.29 0.0 0 0
L
Eold 10.47 32.27 21.83 85.97 4.90 10.32 0.0 0 0
A 11.58 35.90 16.39 75.94 6.88 10.92 0.0 0 0
Mar 2012 ‘ : : . . : .
N . - - = - 131.07 539.9 54 22
Total

Hiq : Wy l%SFT, 1'[31'343%, g‘lﬁ / Source : Weather station, NRC for Grapes, Pune
* 4 fopfy @ ey ant & foq g it stagasar 7€/ No irrigation required on days with more than 4 mm rain.
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Abbreviations

AAS
AFLP
AICRP
AMAAS

AMPA
AOAC
APEDA

APHU
ARI

ARIS

AWS

CCC

CD
CIRCOT
CISH
CPPU
CSKHPAU

CcvV
DAP
DARE
DAS-ELISA:

DBT
DDG
DSS
DUS

EC
EPRW
EU
FERA
FMOC-C1
FRAC
FRP
FVO
FYM
GA3
GBPUAT

GC x GC-
TOF-MS
GC-MS/MS :
GLRaV
GUI
HPLC
IARI
IASRI
IBA
ICAR
ICP-MS
IGPB
IIBT
ITHR
1Jsc
MC
IMD
IPM

: Atomic Absorption Spectrophotometer

: Amplified Fragment Length Polymorphism

: All India Coordinated Research Project

: Application of Microorganisms in Agriculture and Allied

Sector

: Amino Methyl Phosphonic Acid
: Association of Official Analytical Chemist
: Agricultural and Processed Food Products Export

Development Authority

: Andhra Pradesh Horticultural University

: Agharkar Research Institute

: Agricultural Research Information System

: Automatic Weather Station

: Chlormequat Chloride

: Critical Difference

: Central Institute for Research on Cotton Technology

: Central Institute of Subtropical Horticulture

: N-(2-chloro-4-pyridyl)-N’-phenyl urea

: ChoudharySarvan Kumar Himachal Pradesh Agricultural

University

: Coefficient of Variability
: Days after pruning
: Department of Agricultural Research and Education

Double Antibody Sandwich- Enzyme-Linked
ImmunoSorbent Assay

: Department of Biotechnology

: Deputy Director General

: Decision Support System

: Distinctness Uniformity and Stability

: Electrical Conductivity

: European Pesticide Residue Workshop

: European Union

: Food and Environment Research Agency

: Fluorenylmethyloxycarbonyl-Chloride

: Fungicide Resistance Management Committee
. Fiberglass Reinforced Plastic

: Food and Veterinary Office

: Farm Yard Manure

: Gibberellic Acid

: GovindBallabh Pant University of Agriculture and

Technology

: 2 dimensional Gas Chromatography with Time of Flight

Mass Spectrometry
Gas Chromatography-Tandem Mass Spectrometry

: Grape Leaf Roll associated Virus

: Graphical User Interface

: High Pressure Liquid Chromatography

: Indian Agricultural Research Institute

: Indian Agricultural Statistics Research Institute

: Indole Butyric Acid

: Indian Council of Agricultural Research

: Inductively Coupled Plasma — Mass Spectrometry
: Indian Grape Processing Board

: International Institute of Biotechnology and Toxicology
: Indian Institute of Horticultural Research

: Institute Joint Staff Council

: Institute Management Committee

: India Meteorological Department

: Integrated Pest Management

IRGA
IRGS
ITMU
KVK
LC-MS/MS :
LOD
LOQ
MPKV
MRDBS
MRL
NAA
NAARM
NABG
NAGS
NAIP
NASC
NBPGR
NCBI
NCIPM
NHB
NHRDF

NIASM
NRL
(0)0%
PAU
PCR
PDI
PFA
PHI
PME
PPO
PPV & FRA :
PT

PTV

QRT

RAC
RAPD
RFD

RH

RMP

RSC

RSD

SAR

SC

SDS PAGE

SPE
TF
TSS
TTA
UHS
UPOV
WG
WP
YASHADA :

ZTM-BPD

: Infra-Red Gas Analyser

: Internal Revenue Generation Scheme

: Institute Technology Management Unit
: KrishiVigyan Kendra

Liquid Chromatography-Tandem Mass Spectrometry

: Limit of Detection

: Limit of Quantification

: Mahatma Phule KrishiVidyapeeth

: Maharashtra Rajya Draksh Bagaitdar Sangh

: Maximum Residue Limit

: Naphthalene Acetic Acid

: National Academy of Agricultural Research Management
: National Agricultural Bioinformatics Grid

: National Active Germplasm Site

: National Agricultural Innovation Project

: National Agriculture Science Centre

: National Bureau of Plant Genetic Resources

: National Centre for Biotechnology Information

: National Centre for Integrated Pest Management
: National Horticulture Board

: National Horticulture Research and Development

Foundation

: National Institute of Abiotic Stress Management
: National Referral Laboratory

: International Organisation of Vine and Wine

: Punjab Agricultural University

: Polymerase Chain Reaction

: Per cent Disease Index

: Prevention of Food Adulteration

: Post Harvest Interval

: Project Management and Evaluation

: Polyphenol Oxidase

Protection of Plant Variety & Farmer’s Rights Authority

: Proficiency Test

: Programmable Temperature Vaporizer

: Quinquennial Review Team

: Research Advisory Committee

: Randomly Amplified Polymorphic DNA
: Results — Framework Development

: Relative Humidity

: Residue Monitoring Plan

: Residual Sodium Carbonate

: Relative Standard Deviation

: Sodium Adsorption Ratio

: Soluble Concentrate

: Sodium Dodocyl Sulphate Polyacrylamide Gel

Electrophoresis

. Solid Phase Extraction

: Transcription Factors

: Total Soluble Solids

. Total Tartaric Acid

: University of Horticultural Sciences

: Union for Protection of New Varieties of Plants
: Wettable Granule

. Wettable Powder

Yashwantrao Chavan Academy of Development
Administration

: Zonal Technology Management — Business Planning and

Development

\4
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National Research Centre for Grapes

(Indian Council of Agricultural Research)
P B. No. 3, Manjri Farm P O., Solapur Road, Pune - 412 307, Maharashtra, India
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