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ÓšVmdZm
Preface

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 apart from saving of labours,
various input costs and enology techniques and building
up of infrastructure in that perspective.

Research is conducted under the broad areas of
crop improvement, crop production, crop protection and
pre and post-harvest technology. Presently research is
conducted under fifteen institute research programmes
keeping in view the priorities of grape industry.

The Institute is the site for National Active Grape
Germplasm and has added 38 new grape accessions.
Several grape hybrids developed at the Centre are under
evaluation for their yield and fruit quality parameters.
Clonal selections were also made in grower’s field in
different parts of Maharashtra and identified five
mutants for their bolder berries. In production
technology, the experiments focussed on wine grape
varieties apart from the on-going work on table grape
varieties. Development of strategies for integrated
management of diseases and pests was given priority
and significant results were obtained. In Postharvest
Technology, experiments were held to study the effect
of crop load on fruit composition of wine grape and
effect of ascorbic acid treatment to reduce browning in
raisins.

Institute has also successfully implemented
pesticide residue monitoring programme of Agricultural
and Processed Food Products Export Development
Authority (APEDA) for 2012-13 resulting in the highest
export quantity of table grapes i.e. 55,000 MT during
2012-13 to Europe and other neighbouring countries.

amœ¨ r` AœJya AZwgœYmZ H| Ã H s
šWmnZm OZdar "**( _| ^maV _|
AœJya C¾nmXZ VWm ÓgœšH aU go
gØ~pÐYV _wÇm| na {_eZ7CÐ_wIr
AZwgœYmZ H m`ˆ Ho {bE h†Bˆ0 A~ VH
gœšWmZ Zo ~w{Z`mXr TmœMo Ho {dH mg6

AZwgœYmZ n[aUm_m| Am–a bm^m{Wˆ`m| H mo Óm–Ímo{JH s hšVmœVaU Ho
_m_bo _| AË†V ÓJ{V H s h–0 hmbmœ{H 6 AmZo dmbo dfm] _|6
Obdm`w Ó¾`mšWr Óm–Ímo{JH s {dH mg na AZwgœYmZ6 l_ Am–a
{d{^Ñ AmXmZm| H s ~MV6 dmBZ {dkmZ VH ZrH s Am–a Cg n[aÓo‚`
_| ~w{Z`mXr TmœMo Ho {Z_mˆU H mo g~b {H `m OmZm h–0

AZwgœYmZ ‹ gb gwYma6 ‹ gb C¾nmXZ6 ‹ gb gœajU Am–a
H Q mBˆ nydˆ Am–a n�MmV Óm–Ímo{JH s Ho ß`mnH jo¿m| Ho VhV
Am`mo{OV {H `m OmVm h–0 AœJya CÍmoJ H s ÓmW{_H VmAm| H mo Ï`mZ
_| aIVo h†E dVˆ_mZ _| nÐÃh gœšWmZ H m ˆ̀H  _m| Ho VhV emoY {H `m
OmVm h–0

gœšWmZ amœ¨r` g{H  ` AœJya O_Ò̂bm´_ H m šWb h– Am–a $)
Z`r AœJya Ó{d{œ`m¦ em{_b H s J`t0 H| Ã _| {dH {gV AZoH
AœJya gœH am| H m CZH s CnO Am–a ‹ b JwUdÁmm _mnX½Sm| Ho {bE
AmœH bZ {H `m Om ahm h–0 _hmamœ¨ Ho {d{^Ñ {hšgm| _| AœJya
C¾nmXH m| Ho ~JrMm| go „bmoZb M`Z H a ~…Sr _{U AmH ma dmbo
nmœM C¾n[adVu bVmAm| H s nhMmZ H s J`r0 C¾nmXZ Óm–Ímo{JH s
_| ImZo `mo°` AœJyam| na Mb aho AZwgœYmZ Ho Abmdm6 dmBZ
AœJyam| na Ó`moJm| na Ï`mZ Ho pÐÃV {H `m J`m0 amoJ Am–a H sQ Ho
EH sHš V Ó~œYZ Ho {bE H m ˆ̀Zr{V Ho {dH mg H mo Cç ÓmW{_H Vm
Xr J`r Am–a AZoH _h¾dnyUˆ n[aUm_ hm{gb h†E0 H QmBˆ n�MmV
Óm–Ímo{JH s _|6 ‹ b ^ma H m dmBZ AœJyam| Ho ‹ b gœKQH m| na
Aga Am–a {H e{_e _| ^yamnZ H _ H aZo Ho {bE EšH m¥{~Ĥ AØb
Ho CnMma Ho Ó^md na Ó`moJ h†E0

gœšWmZ Zo #!"#7"$ Ho {bE Hš {f Am–a ÓgœšHš V ImÍ
C¾nmX {Z`mˆV {dH mg Óm{YH aU 2EnrSm3 Ho H sQZmer Adeof
{ZJamZr H m`ˆH  _ H m g‹ bVmnydˆH H m`mˆÐd`Z {H `m6 {OgHo
‹ bšdÝ n Bg dfˆ ẁamon Am–a nSmogr Xoem| H mo &&6!!! QZ AœJya
H m {Z`mˆV h†Am0 {Z`mˆV Am–a Kaoby ~mOma _| ImZo `mo°` AœJya _|
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Table grape food safety has now emerged as an example
in the country for domestic and export market and being
extended to other food commodities by Food Safety and
Standards Authority Act of India (FSSAI).

Institute provided technology dissemination to
stakeholders through field visits of scientists and
participation in growers’ seminar, in house interaction,
training programmes, organization of demonstration
plots in farmers’ vineyards and placing information on
its website.

During this period, technical work of grape crop in
All India Coordinated Research Project – Subtropical
Fruits (Grapes) attached to CISH, Lucknow was
monitored for all the coordinating Centers. Institute also
organized first time ICAR Hub meeting involving
ICAR Institutes, State Agricultural Universities and
State Government Extension Department in the region.
Indo-French Workshop on ‘Suitability of French wine
varieties on different rootstocks under Indian conditions
was organized which was the result of collaborative
experiment trial initiated at the Centre in 2008. The
Institute is the lead Centre for National Fund Project on
‘Decision support system for sustaining grape
productivity under temperature and moisture stress’.
Institute is the Centre for DUS project of PPV-FRA.
Two new research projects were sanctioned by
Department of Biotechnology, New Delhi.

The undersigned and Dr. K. Banerjee, National
Fellow participated in 35th World Congress of Vine and
Wines and General Assembly of OIV (International
Organization of Vine and Wine) at Izmir in Turkey
besides European Pesticide Residue Meeting and
FAO/IAEA workshop in Vienna in Austria and also the
visit to National Referral Laboratories for Food Safety
in UK in June-July 2012. In addition, a few scientists,
technicians and administrative staff were trained in
different national organizations to keep them abreast
with the latest developments, techniques and tools in
their respective field.

ImÍ gwajm6 Xoe _| EH CXmhaU Ho Ý n _| C^ar h– Am–a BZ
_mnX½Sm| H mo ^maVr` ImÍ gwajm Am–a _mZH Óm{YH aU
A{Y{Z`_ Îmam AÐ` ImÍ gm_J r`m| na ^r bmJy {H `m Om ahm
h–0

gœšWmZ H s do~gmBQ na OmZH mar XoZo Ho Abmdm6 d–km{ZH m|
H s {Z`{_V jo¿ `m¿mAm|6 C¾nmXH go{_Zma _| ^mJrXmar6 CZH s
AœV:šWmZ ~mVMrV6 {Z`{_V Ó{ejU H m`ˆH  _6 C¾nmXH m| jo¿ _|
ZBˆ VH ZrH H m ÓXeˆZ Am{X Ho _mÏ`_ go Óm–Ímo{JH s H m ÓMma
Ógma {H `m0

Bg Ad{Y Ho Xm–amZ6 Ho ÐÃr` CnmoŒU ~mJdmZr gœšWmZ6
bIZD Ho gmW Cn CŒUH {Q~œYr` ‹ bm| Ho {bE ApIb ^maVr`
g_pÐdV AZwgœYmZ n[a`moOZm Ho VhV AœJya H s ‹ gb na
VH ZrH s H m`ˆ H s {ZJamZr H s0 gœšWmZ Zo gdˆÓW_ ^maVr` Hš {f
AZwgœYmZ n[afX h~ ~–RH H m Am`moOZ {H `m {Og_| nwUo jo¿
_| pšWV ^m8Hš 8AZw8n8 Ho gœšWmZ6 am´` Hš {f {d�d{dÍmb`
Am–a am´` gaH ma Ho {dšVma {d^mJ H mo gpØ_{bV {H `m J`m0
{d{^Ñ _ybdšÐVm| na ‹  mœg dmBZ {H š_m| H s ^maVr` n[apšW{V`m|
_| Cn`w− Vm Zm_H ^maV7‹  mœg H m`ˆembm H m Am`moOZ {H `m
J`m6 Omo #!!) _| H| Ã _| Amaœ^ gh`moJr Óm`mo{JH n[ajU Ho
n[aUm_šdÝ n Wm0 gœšWmZ6 Vmn_mZ Am–a AmÃˆVm VZmd _| AœJya
CnO ~ZmE aIZo Ho {bE {ZUˆ` g_WˆZ nÈ{V na amœ¨ r` {Z{Y
n[a`moOZm H m Ó_wI H| Ã h–0 gœšWmZ nm–8{H 8Hš 8A8gœ8 Óm{YH aU
Ho Sr`yEg n[a`moOZm H m H| Ã h–0 O–dÓm–Ímo{JH s {d^mJ6 ^maV
gaH ma Îmam Xmo AZwgœYmZ n[a`moOZmAm| H mo {dÁmr` _œOyar Xr J`r0

AYmohšVmjar Am–a Sm¥8 H m–8 ~¥ZOu6 Z–eZb ‹o bmo Zo BO_ra
VwH sˆ _| "(7#$ OyZ7#!"# H mo Am`mo{OV $& dt {d�d AœJya
bVm Am–a dmBZ H m¦J og Am–a Amo AmB dr 2AœVamˆœ¨ r` AœJya bVm
Am–a dmBZ gœšWm3 H s _hmg^m _| ^mJ {b`m0 CÐhm|Zo {dEÑm6
Am¥pšQ¨`m _| #& OyZ # OwbmBˆ #!"# H mo Am`mo{OV `yamonr`
H sQZmer Adeof H m`êmbm Am–a ImÍ gwajm na E‹ EAmo9AmBEB
H m`ˆembm _| ^mJ {b`m Am–a `yZmBQ oS {H ¦JS› H s amœ¨ r` ImÍ
gwajm ao‹ ab Ó`moJembm H m Xm–am {H `m0 BgHo Abmdm Hw N
d–km{ZH 6 VH ZrH s Am–a Óemg{ZH H _ˆMm[a`m| H mo CZHo jo¿ _|
AmYw{ZH Vm {dH mg Am–a VH ZrH s Ho Ó{V gMoV aIZo Ho {bE
{d{^Ñ amœ¨ r` gœšWmZm| _| Ó{ejU {X`m0
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Ó{ejU6 nam_eˆ6 AZw~œY AZwgœYmZ Am–a godmAm|6 amonU
gm_J r Am–a Hš {f CnO H s {~H  s Ho _mÏ`_ go gœšWmZ Zo `%&8&(
bmI ÜnE H m amOšd A{OˆV {H `m0

gœšWmZ Zo Xoe _| AœJya CÍmoJ Ho {d{^Ñ {hVYmaH m| H s
AmH mœjmAm| H mo nyam H aZo Ho {bE Rmog Ó`mg {H E h— Am–a
{hVYmaH m| Zo {d{^Ñ _œMm| na BZ Ó`mgm| H mo gamhm h–0 Bg g‹bVm
H m lo`6 _w®`mb`6 ZBˆ {XÞbr go g_WˆZ Ho Abmdm gœšWmZ Ho
d–km{ZH 6 VH ZrH s6 Óemg{ZH Am–a ghm`H H _M̂m[a`m| H mo OmVm
h–0

_—6 S m¥8 Eg8 AÙ`ÒnZ g{Md6 So`a Am–a _hm{ZXoeH 6
^mHš AZwn; Sm¥8 EMnr qgh6 nydˆ Cn _hm{ZXoeH 2~mJdmZr36
^mHš AZwn; Am–a S m¥8 EZ8 Ho 8 Hš ŒU Hw _ma6 Cn _hm{ZXoeH
2~mJdmZr3 ^mHš AZwn; go ÓmÔ _mJˆXeˆZ Am–a Ómo¾gmhZ
A{^bopIV H aZm MmhVm h‡œ0 _— Bg _h¾dnyUˆ XšVmdoO H s V–`mar
_| _oao d–km{ZH Am–a VH ZrH s šQm‹ Ho gXš`m| Ho Ó`mgm| H s ^r
gamhZm H aVm h‡œ0

Institute earned revenue of Rs. 45.57 lakhs by
organizing trainings, consultancies, contract research
services and sale of planting material and farm produce.

The Institute has made concerted efforts to fulfil
the aspirations of the various stakeholders of grape
industry in the country and these efforts have been
acknowledged by stakeholders at different fora. For this
success, the credit goes to the scientific, technical,
administrative and supporting staff of the Institute and
support from the Headquarters office at New Delhi.

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

šWmZ / Place : nwUo / Pune (nmœ8 Jw8 ASgybo / P. G. ADSULE)
{XZmœH / Date : $" ›Bˆ #!"$ / 31st May 2013 {ZXoeH / Director

ÓšVmdZm
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amœ¨ r` AœJya AZwgœYmZ H| Ã H s šWmnZm OZdar "**( _|
^maV _| AœJya C¾nmXZ VWm ÓgœšH aU go gØ~pÐYV _wÇm| na
{_eZ7CÐ_wIr AZwgœYmZ H m`ˆ Ho {bE h†Bˆ0

dVˆ_mZ _| AZwdmœ{eH gœgmYZ Am–a gwYma6 ‹ gb C¾nmXZ6
‹ gb gœajU Edœ H QmBˆ n�MmV Óm–Ímo{JH s AZwgœYmZ Ho ß`mnH
jo¿ h–0 "& gœšWmZr` AZwgœYmZ H m ˆ̀H  _m| Ho Abmdm AZoH ~m‘
{Z{Y~È n[a`moOZmEœ ^r CÑ{V na h—0 H| Ã _| nam_eˆ godmEœ Am–a
A{YXoe go gØ~pÐYV AZw~pÐYV AZwgœYmZ na ^r H m ˆ̀ {H `m Om
ahm h–0 {d{^Ñ jo¿m| _| {nNbo dfˆ h†Bˆ CnbpÖY`m| H m gmamœe
{ZØZ{bpIV h–0

AmZwdmœ{eH gœgmYZ Am–a gwYma
dfˆ Ho Xm–amZ O_ˆ Òbm´_ _| $) ZBˆ AœJya Ó{d{œ`mœ em{_b

H s J`r0 O_ˆ Òbm´_ Öbm¥H ›| #$# Ó{d{œ`m| H mo ‹ b AdšWm
_| nUˆ Hwœ MZ6 _{U XmJ Am–a nmCSar {_ÞSÚy gœH  _U Ho {bE
OmœMm J`m0 Zm– Ó{d{œ`m| _| _{U XmJ Am–a ‹ bZ Ho H moBˆ bjU
Zht nm`o JE0 AZoH g©\ oX Am–a aœJrZ {©H š_m| Am–a gœH am| H m
CnO Am–a ‹ b gœKQH _mnX½Sm| Ho {bE AmœH bZ {H `m J`m0
g©\ oX {©H š_m| _oœ Am¥Q_ grSb–g _| Am–a aœJrZ {©H š_m| _oœ Am¥Q_
am¥`b _| gdmˆ{YH Jw³Nm dOZ nm`m J`m0 H| Ã _œo {dH {gV a|Jšno
• Wm¥_gZ grSb–g H m gœH a EEM%7"# _| {dab Jw³N o Am–a
~h†©\ bXm`H Vm nm`r JBˆ0

Hw N SmCZr {_ÞSÚy Ó{VamoYr gœH amo H s "! _mBˆH  mogQ obmBQ
_mHˆ a Îmam gœH aU H s nw{œ H s J`r Am–a AmJo _yÞ`mœH Z Ho {bE
CÐh| jo¿ _| šWm{nV {H `m J`m0 _hmamœ¨ Ho {d{^Ñ AœJya C¾nmXZ
jo¿m| _| C¾nmXH Ho AœJya ~JrMm| _| „bmoZb M`Z Îmam nm¦M
C¾n[adVu H s nhMmZ h†Bˆ {OZ_| _{U AmH ma _mVšH bVmAm| Ho
_w©H m~bo A{YH Wm0

AœJya Ho BˆEgQr SoQm ~og Ho BZ {g{bH m| {d�bofU _| "'&
OrZ nhMmZ H s J`r {OZ_| go ""! OrZ _| Sr EZ E AmH fˆU
Am–a EœOmB_ H m`m] go gœ~pÐYV gœa{jV Smo_oZ nmE JE0 BZ_o go
nm¦M OrZ H s A{^ß`{− H m {d�bofU {H `m OmEJm0

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

Research is conducted under broad areas of
genetic resource management and improvement,
production technology, plant health management and
post harvest technology. Several externally funded
projects are also in progress. The centre also undertakes
consultancy services and contractual research related to
its mandate. The research achievements made during
2012-13 are briefly summarized below.

Genetic Resource Management and
Improvement

38 new grape accessions were added to the
germplasm. 232 accessions were screened for incidence
of leaf curl, berry scarring and powdery mildew
infections during the fruiting season. Nine accessions
showed no incidence of berry scarring and cracking, 26
accessions were slightly affected and 21 were
moderately affected. Several varieties and hybrids were
evaluated for yield and fruit composition parameters.
Maximum bunch weight was recorded on Autumn
Seedless among white, while Autumn Royal recorded
maximum bunch weight among colour varieties. A
hybrid of Rangspey x Thompson Seedless, AH4-12 was
found to be prolific bearers with loose bunches.

Hybridity for some of the downy mildew resistant
hybrids was confirmed using 10 microsatellite markers
and they were established in field. Clonal selection in
grower’s vineyards in different grape growing regions
of Maharashtra identified five mutants which were
having bolder berries compared to their mother vines.

In in silico analysis, 165 genes were predicted
using EST database of grapes, in which 110 genes were
found to contain conserved domains like DNA binding,
different enzymatic functions etc. Five genes were
selected for their functional analysis.

H m™ˆH mar gmamœe
Executive Summary
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C¾nmXZ Óm–Ímo{JH s
H¥ ~aZoQ gm¥{d±m¥Z Ho {bE _ybdšÐVm| Ho Ójo¿ AmœH bZ _|

H m{™H _mnXœSmo O–go N œQmBˆ dOZ6 _ybdšœV : H b_ AZwnmV Am–a
Ho Z _| Ó{VeV ewŒH nXmWˆ _| _h¾dnyUˆ {^ÑVm nm`r J`r0
gdm{̂YH dšpÏX ""! Ama na VWm CgHo ~mX J o{dgoH Am–a EgAmo
% _ybdšœV na nm`r J`r0 _ybdšœVm| H m Ó^md H¥ ~aZoQ gm¥{d±m¥Z Ho
nUd̂šœV ›| I{ZO VÁd O–go nmoQ¥{e`_6 gmo{S`_6 qOH Am–a _—J{Z©O
H s _m¿m na h†Am0

{d{^Ñ _ybdšœV na H b{_V Wm¥_gZ grSb–g _| ÓmoQrAmo_
{d�bofU Ho {bE6 ÓmoQrZ {ZŒH fˆU Ho n[aŒHš V {d{Y H m Ó`moJ
H a {d{^Ñ dš{È AdšWm na EH {¿V CÁmH Z_yZm| H m {ÎSr7
Bbo‰Q̈mo‹ moao{gg Îmam {d�bofU {H ™m0 H {bH m {d^oXZ AdšWm na
{d�bofU ›| ""!Ama Am–a šd_y{bV bVmAm| _| Sm¥J[aO _ybdšœV
Ho _w©H m~bo šQmMˆ H m Vrd  hmBˆS¨ mo{b{gg h†Am0 ""!Ama na
H b{_V Am–a šd_y{bV bVmAm| _| Am_BboO J{VerbVm _| dš{È
go BgH m ghgœ~œY nm`m J`m0 gmW hr ""!Ama na H b{_V Am–a
šd_y{bV bVmAm| _| Cç H {bH m {d^oXZ Ó{VeVVm _mnr J`r0

""!Ama _ybdšœV na H b{_V "* bmb Am–a g©\ oX dmBZ
{©H š_m| H m dš{È6 CnO6 ‹ b gœKQZ Am–a _šQ _mnX½Sm| Ho {bE
AmœH bZ {H `m J`m0 {_Zr dmBˆ Ó{ejU ÓUmbr na Ó{e{jV
H¥ ~aZoQ gm¥{d±m¥Z bVmAm| _| gdmˆ{YH Ó{V bVm CnO nm`r J`r
O~{H gdmˆ{YH QrEgEg Am–a Oyg Óm{Ô drEgnr Ó{e{jV AœJya
bVmAm| ›| nmBˆ JBˆ0 gm¥{d±m¥Z Öb—H Ho Jw³Nm jo¿ _| M`Zm¾_H
nUˆ {ZH mgZ go Oyg _| _–{bH AØb Am–a Oyg Óm{Ô _| H _r O~
{H QrEgEg Am–a {‹ Zmo{bH nXmWm] H s _m¿m _| ~…TmoVar h†Bˆ0

Ó`w− nmoQ ¥{e`_ Ho AœJya bVmAm| Ho Ó¾`j Am–a Ad{eœ
Ó^md Ho Ó`moJ _| H {bH m {d^oXZ6 nyUˆ nwŒnZ AdšWm Am–a
{daoOZ MaU na AZwnMm[aV bVmAm| {OZ›| Ð™yZV› _m¿m ›|
Ad{eœ nmoQ ¥{e`_ CnbÖY Wm6 _| Ð`yZV_ nUˆdšÐV nmoQ ¥{e`_
_m¿m nm`r J`r0 _šXm _| gdmˆ{YH CnbÖY nmoQ ¥{e`_ CnMma _|
nUˆdšÐV nmoQ ¥{e`_ _m¿m gdmˆ{YH Wr0 ""! Ama _ybdšœV na
H b{_V H¥ ~aZoQ gm¥{d±m¥Z bVmAm| Ho {bE nmoQ ¥{e`_ H s H  mœ{VH
gr_m $(& nrnrE_ V` H s J`r0 Bgr ÓH ma ‹ b H br {d^oXZ
Am–a nyUˆ nwŒnZ AdšWm na nUˆdšÐV nmoQ ¥{e`_ Ho {bE H  mœ{VH

Production Technology
Field evaluation of rootstocks for Cabernet

Sauvignon grapes revealed significant variation for
vegetative parameters such as pruning weights, stock-
scion ratio and percent dry matter in canes. Highest
vigor was recorded on 110R, Gravesac and SO4
rootstock. Rootstocks significantly influenced petiole
mineral content of Cabernet Sauvignon with respect to
potassium, sodium, zinc and manganese.

For proteomic analysis of Thompson Seedless
grapes grafted on different rootstocks refined protocol
for protein extraction was used for performing 2D
electrophoresis of tissue samples collected at different
stages of growth cycle. Enzymatic studies during the
process of bud break revealed rapid hydrolysis of starch
in Thompsons Seedless vines grafted on 110R and own
rooted vines, as compared to Dogridge. This was
correlated with corresponding increase in the activity
of amylase in 110R and own rooted vines. Highest
percent of bud break was recorded on 110R rootstock
and in own rooted vines.

19 red and white wine grape varieties grafted on
110R rootstock were evaluated for their performance
with respect to growth, yield, fruit composition and
must parameters. Cabernet Sauvignon grape vines
trained to mini Y training system produced maximum
yield per vine while highest TSS and juice recovery was
recorded in VSP trained vines. Selective leaf removal in
cluster zone in Sauvgnon Blanc wine grapes reduced
malic acid and potassium content in juice, while
increased soluble solids and phenolic compounds.

Potassium content in petioles at bud
differentiation stage, full bloom stage and veraison
stage was lowest in control treatment and highest in
treatment having highest available K content in soil.
375 ppm of soil K was established as critical limit for
Cabernet Sauvignon vines raised on110R rootstock.
Similarly critical limit of petiole K at fruit bud
differentiation stage and full bloom stage was
established as 0.70% and 0.8% respectively. Sodium
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gr_m H  _eõ !8(!/ Am–a !8)!/ nmBˆ J`r0 g^r AdšWmAm|
Ho Z_yZm| _| gmo{S`_ H s _m¿m gwa{jV gr_m Ho AœXa Wr0

H¥ ~aZoQ gm¥{d±m¥Z _| gdmˆ{YH Ob Ó`moJ j_Vm 2"!$8%#
{H J m9{__r qgMmBˆ Ob3 dm{fˆH dš{È MH  Ho Xm–amZ ÓmÔ dfmˆ
Ho Abmdm6 Ð`yZV_ qgMmBˆ šVa ")#8)" {__r Ob6 na _mnr
J`r0

_mœOar ZdrZ6 eaX grSb–g6 aoS °bmo~6 {H  _gZ grSb–g
Am–a Vme7E7JUoe _| Zo‹ WbrZ E{g{QH E{gS H s {d{^Ñ _m¿m
Ho AZwÓ`moJ go nwŒnH  › C^ma {dH ma ÓoaU _| {^ÑVm nm`r J`r0
H QmBˆ Ho g_` AœJya _| {ZØZ eHˆ am gœM` Ho {d{^Ñ H maU O–go
Cç ‹ b ^ma6 erK  ‹ b NœQmBˆ6 ZmBQ¨moOZ ImX A¾`{YH Ó`moJ6
~ o{gZmopšQam¥`S Am–a grnrnr`y H m A¾`{YH Ó`moJ nmE JE0

nmXn šdmšÂ` Ó~œYZ
"" Z ò ‹œ ‹w XrZmeH m| Am–a "! {ZØZ n`m̂daU Ý naoIm dmbo

C¾nmXm| H m ‹œ ‹w XrZmeH m| Ho gœ`moOZ _| nmCSar Am–a S mCZr
{_ÞSÚy Ho {Z`œ¿U Ho {bE O–d Ó^mdH m[aVm H m AmHœ bZ {H `m
Am–a ~r_m[a`m| Ho Ó^mdr {Z`œ¿U Ho {bE C{MV _m¿m H m
_mZH sH aU {H `m J`m0

eaX grSb–g AœJyam| _| H QmBˆ go nydˆ H mBQmogZ @ (!/
Am–a H mBQmogZ @ *!/ Ho {NSH md go Ð`yZV_ g…SZ gyMH mœH
{›bm0 _m–g_ ^{dŒ`dmUr Am–a nrSrAmBˆ Ho AmYma na EœW o„ZmoO
Ho AmnX AmœH bZ Ho {bE _m¥Sob ~ZmH a CgH m narjU {H `m0

Bbo‰Q̈mošQo{QH {NSH md `œ¿ H s {NSH md j_Vm Ho AÏ``Z
_| nm`m J`m {H BZ `œ¿m| _| {NSH md gm_J r H s bVm na CÁm_
ß`m{Ô hmoVr h— bo{H Z dm`w ghm™Vm ÓX Am–a Cç Vrd Vm `œ¿ Ho
_w©H m~bo Bg `œ¿ go _Ï`_ Am–a AmœV[aH {dVmZ _| A{YH
{NSH md {Zjon Zht Wm0

ImZo dmbo AœJya Am–a dmBZ AœJya {©H š_m| Ho #!! go A{YH
nUˆ Edœ ‹ b Z_yZm| H m ‹– Zbr‹ {dfmUw Ho {bE narjU {H ™m Am–a
{H gr ^r Z›yZo _| {dfmUw H s CnpšW{V Zht nm`r J`r0

H moboQ moQ¨ mBH _ AmBgmoboQ§g H s amoJm¾_H {d{dYVm Ho

content in petioles was with in safe limits at all the
stages of sampling.

In Cabernet Sauvignon vines, highest water use
efficiency of 103.42 kg of grapes/mm of irrigation
water applied was recorded with application of least
irrigation water of 182.81 mm along with rains received
during annual growth cycle.

Manjri Naveen, Sharad Seedless Red Globe,
Crimson Seedless and Tas-A-Ganesh varieties
responded differently to different concentration of NAA
in inducing rachis swelling disorder. Incidence of low
sugar accumulation in grapes at harvest was attributed
to higher crop load, early fruit pruning, excess
application of nitrogenous fertilizers, brassinosteroids
and CPPU.

Plant Health Management
11 new fungicides and 10 low environment profile

products in combination with fungicides were evaluated
for control of powdery and downy mildew diseases and
the effective doses were standardized for control of the
diseases.

Pre harvest sprays of Chitosan @ 70% and
Chitosan @ 90% showed least rotting index in Sharad
Seedless grapes. Model for estimating risk of
anthracnose has been prepared and tested on the basis of
old recorded weather data and PDI of anthracnose.

Studies on spraying efficiency of electrostatic
sprayers indicated that ESS sprayer has good coverage
of spray material on vine, but did not show increase in
spray deposits in middle and inner canopy as compared
to air assisted or high volume sprayer.

More than 200 leaf and fruit samples of table and
wine grape varieties were tested for Fanleaf virus and
none of the samples were positive for its presence.

In studies on pathological diversities of
Colletotrichum isolates, three isolates collected from
hot arid regions showed more virulence. Biochemical
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AÏ``Z _| ewŒH CŒU jo¿ go EH {¿V VrZ AmBgmoboQ _| A{YH
ÓMœSVm nmBˆ JBˆ0 AœJya Ó{d{œ`m| _| O–d agm`{ZH AÏ``Z go
EÐW o„ZmoO Ó{VamoYH Vm _| nmobr{‹ Zmob Am¥„grSoO Am–a
naAm¥‰grS oO H s gœ^m{dV ^y{_H m H m gœHo V {_bm0 EÐW o„ZmoO
nrSrAmBˆ Ho {bE _m–g_ _mnXœS H m `moJXmZ nm`m J`m0 ~–‰Qr[a`m
Ho "& AmBgmoboQ Zo H moboQmoQ¨ mBH _ °bmošnmoamB{Sg $)7nr7#
Ho Ó{V {damoYH Vm {XImBˆ0 H moboQ moQ¨ mBH _ Ho H ma~|…S m{O_
Ó{VamoYH AmBgmoboQ H s nhMmZ Ho {bE EggrEAma _mHˆ a H m
{dH mg {H `m J`m0

AœJya bVm Am–a O…S jo¿ go ÓmÔ Mma ~–{gbg AmBgmoboQ
Zo H sQZmer Ómo‹o Zmo‹ mog H s j` Xa _| ~…TmoVar H s0 "$ nœOrHš V
‹œ ‹w XrZmeH m| Ho {dÝ È Q¨m`H moSa_m Ho "' AmBgmoboQ H s gœdoXZ
erbVm H m AÏ``Z {H `m0 gÞ‹ a Ð`yZV_ {dfm− Am–a V¾n�MmV
_|H moOo~6 SmB{_Wmo›mo‹ˆ 6 gmB_mo„Oo{Zb6 EOmop„gšQ¨ mo{~Z6
nmBam„bmošQ¨ mo{~Z Am–a H m¥na hmBS¨ m¥„gmBS {dfm− nm`o JE0

{d{^Ñ jo¿m| _| AœJya _| {W Òg H s VrZ ÓOm{V`m| H m
n`mˆH  _U nm`m J`m {OZ_| g| {gaQmo{W Òg Smoago{bg h†S gdˆ
gmYmaU ÓOm{V Wr0 "# agm`Zm| H s O–d Ó^m{dH Vm H m {W Òg6
O–{gS6 Ho Qa{nba Am–a pÕb`m ~rQb na narjU h†Am Am–a H sQ
gœHw b Ho ~hw bjrH aU Ho {bE EH H m`ˆZr{V H m {dH mg {H `m
J`m0 Bggo EH b H sQ {Z`œ¿U Ho {bE agm`Zm| Ho {NSH md _|
H _r hmoJr0 {W Òg {Z`œ¿U Ho {bE pšnZmogo…S %&Eggr Am–a
gm`ZQ¨ oZrbrÓmob "!AmoSr H m Jw³Nm CnMmaU AZwÓ`moJ Ho {bE
OrE$ Am–a grnrnr`y Ho gmW `wp°_V Ó`moJ Cn`moJr nm`m J`m0

aoS šnmBSa _mBQ Ho Abmdm6 Xmo ZBˆ _mBQ ÓOm{V`m| H m
AœJya ~JrMm| _| gœH  _U XoIm J`m0 _mBQ Ó~œYZ Ho {bE
ho„OrWm`mOmo„g #& J m g{H  ` gœKQH Ó{V ho„Q oAa gdˆ Ó^mdr
nm`m J`m0 Ó`moJembm _| Jwbm~r {_br ~J6 _oH moZo{bH moH g
{hagwQg Ho dš{È _mnX½Sm| Ho {ZYmˆaU Am–a Ó^mdr Ó~œYZ
H m`ˆZr{V {dH {gV H aZo Ho {bE OrdZ Vm{bH m H m AÏ``Z
{H `m J`m0 aoS šnmBSa _mBQ Ho {dÜÈ šQ o8 amUr H nya Am–a qnH
{_br~J Ho {dÜÈ {H  ÒQ mo{b_g _m¥ÐQ moPrar Edœ AZmJm`ag
gySmoH mo„gr H s narOrdr j_Vm H m AÏ``Z {H `m J`m0

AœJya _| ‹ mogo{Qb E" Am–a B{Wab $( Ho ÄTVm Am–a j`

analysis of grape accessions for screening against
downy mildew and anthracnose resistance indicated the
possible role of polyphenol oxidase and peroxidase in
imparting resistance to anthracnose disease. Weather
parameters like leaf wetness, minimum temperature and
RH mean contributed significantly for PDI of
anthracnose diseases. Fifteen bacterial isolates showed
antagonism to C. gloeosporioides 38-P-2. SCAR
markers were developed for the identification of
Carbendazim resistant isolates of Colletotrichum.

Four Bacillus strains isolated from grapevines or
grape rhizosphere could enhance the degradation of
insecticide profenofos. The sensitivity of 16
Trichoderma isolates were studied against 13 registered
fungicides at field doses. Sulphur was found to be the
least toxic followed by Mancozeb, dimethomorph,
cymoxanil azoxystrobin, pyraclostrobin and copper
hydroxide.

Three species of thrips were found infesting
grapes in Nashik, Sangli, Pune and Solapur areas of
which Scirtothrips dorsalis Hood was found to be most
common. The bio-efficacy of 12 chemicals was tested
on thrips, jassids, caterpillars and flea beetle. A strategy
of ‘multi-targeting of pest complex’ has been
developed. This will help in reducing application of
separate chemicals for control of individual pests. Two
dippings of bunches with spinosad 45SC and
cyantraniliprole 10OD along with GA3 + CPPU could
effectively control thrips incidence.

Along with commonly known red spider mite, two
new species of mites were found infecting grapevines.
Hexythiazox @ 25 g a.i. per hectare was found effective
in managing mites. Life table studies of pink mealybug,
Maconellicoccus hirsutus were conducted in the
laboratory to determine its growth parameters and to
develop effective management strategies. Predatory
potential of S. rani against red spider mites;
Cryptolaemus montrouzieri and Anagyrus pseudococci
against pink mealybugs were studied.

Persistence and dissipation studies of Fosetyl-Al
and Etherel 37 and translocation studies of two
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H m AÏ``Z Am–a Xmo H sQZmer O–go „bmoWm`{SZ Am–a
B{_Sm„bmo{ÓS Ho šWmZmÐVaU H m AÏ``Z h†Am0 AœJya _o{Q¨„g
_| #&! `m–{JH nXmWm] Ho "# {_ZQ Ho AœXa nšW« aU Ho {bE
Vrd  OrgrE_Eg {d{Y H m _mZH sH aU h†Am0 ‹ b Am–a gpÖO`m|
_| _Ï`_ go Cç nmoba H sQZmer Am–a nmXn dš{È H maH m| g{hV
#!! go A{YH nXmWm] Ho {d�bofU Ho {bE6 {_WoZm¥b AmYm[aV6
EH gm_mÐ`6 _O~yV Am–a AMyH {d{Y H m {dH mg {H `m J`m0

{Z`mˆV Ho $&! AœJya Z_yZm| H mo `yamnr` gœK7Ð`yZV_
Ad{eœ gr_m go AZwÜnVm Ho {bE AmœH m J`m0 _hmamœ¨ H s
{d{^Ñ dmBZar go {bE dmBZ Ho )! Z_yZm| H s Ho grZ Ho JwUm¾_H
Am–a _m¿m¾_H AmœH bZ Ho {bE OmœM H s J`r0 {H e{_e Ho *#
Z_yZm| H s H sQZmer Adeofm| {H {bE OmœM H s J`r0

AœJya ß`m{Y`m| Am–a H sQm| na {SOrQb OmZH mar Ho {bE
Xmo grSr7am¥› ~ZmE JE0

H QmBˆ CnamÐV Óm–Ímo{JH s
H¥ ~aZoQ gm¥{d±m¥Z _|6 erK  N œQmBˆ Am–a A{YH ‹ b ^ma6

_{U _| {ZØZ AØb _m¿m H m gœ̂ m{dV H maU nm`m J`m0 {SJ r {XZ
Am–a Yyn H s Ad{Y H m Hw b Rmog nXmWˆ _m¿m go gH mam¾_H
ghgœ~œY naœVw _{U AØbVm go ZH mam¾_H ghgœ~œY Wm0 Xoa N œQmBˆ
h†Bˆ bVmAm| Ho AœJya go JwUdÁmm dmBZ ~Zr {OZ_| AØbVm H s
C{MV _m¿m Wr0 O~{H erK  N œQmBˆ dmbr AœJya bVmAm| go ~Zr
dmBZ _| A{YH aœJ JhZVm6 Q –{ZZ Am–a _mb{d{SZ7$7
°bwH mogmBS Wo0

{H e{_e ~ZmZo H s {d{^Ñ {d{Y`m| _| go6 AœJyam| H m #&
{_br9{b BWmBˆb Amo{bEQ 5 %! J m9{b nmoQ ¥{e`_ H m~m}ZoQ go
CnMma g^r JwUdÁmm _mnXœS Ho {bE gdm}Ám_ Wm0 gwImZo Ho Xygao
{XZ AœJya Jw³Nm| na "!! {nnrE_ EšH mo{~ˆH AØb H m {N …SH md
H aZo go JwUdÁmm {H e{_e ~Zr0

JwUdÁmm nm–Y gm_J r H m C¾nmXZ
dfˆ Ho Xm–amZ Hw b #8& bmI H qQJ6 H b{_V nm–Y Am–a

_ybdœšV H m C¾nmXZ {H `m J`m0 nm–Y gm_J r ~oMH a ` $8%)
bmI H m amOšd Am` ÓmÔ h†Bˆ0

insecticides viz. clothianidin and imidacloprid was
studied in grapes. A fast GC-MS method was
established for separation of 250 compounds within 12
min. in grape matrix. A simple, rugged and accurate
methanol based method was developed for multiresidue
analysis of more than 200 compounds comprising mid
polar to highly polar pesticides and plant growth
regulators in fruits and vegetables.

Almost 350 grape samples for export were
assessed for their compliance to the EU-MRL. A total of
80 wine samples collected from different wineries in
Maharashtra state were screened for qualitatively and
quantitative analysis of Casein as allergen. About 92
raisin samples were analysed for pesticide residues.

Two CD-ROM’s consisting of digital information
on grapevine disease and insect pests were developed.

Post-harvest Technology
Early pruning with higher crop load in Cabernet

Sauvignon was found to be possible reason for low
content of acids in berries. Degree days and sunshine
hours were positively correlated with TSS and
negatively correlated with acidity in the berries. Grapes
harvested from late pruned vines resulted in quality
wines with respect to acidity in terms of pH, total acids
and malic acid. Early pruned vines produced wine
having high color intensity, tannins, TPI and malvidin-
3-glucoside compared to later pruned vines.

Raisins made from grapes dipped with 25 ml ethyl
oleate + 40 g potassium carbonate/l was superior over
other treatments for all the quality parameters studied
except mouth feel. Grape bunches sprayed with 100
ppm of ascorbic acid on 2nd day of drying produced
quality raisins.

Production of Quality Planting Material
A total of 2.5 lakhs cuttings, grafted plants and

rootstocks were produced during the year. Revenue of
` 3.48 lakhs was generated through the sale of planting
material.

H m`ˆH mar gmamœe
Executive Summary
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Óm–Ímo{JH s šWmZmœVaU
AœJya C¾nmXZ Ho {d{^Ñ nhbwAm| Am–a N œQ mBˆ CnamÐV

VH ZrH Ho ~mao _| OmZH mar {d{^Ñ {hVMmaH m| H mo nh†œMmBˆ JBˆ0
BgHo {bE {d{^Ñ _mÏ`_m| O–go Ó{ejU H m`ˆH  _6 Ójo¿ ^ _U6
AœJya C¾nmXH moœ C¾nmX gœKm| Ho go{_Zma _| ^mJrXmar6 gœšWmZ _|
AmE C¾nmXH m| go gœdmX Am–a gœšWmZ H s do~gmBQ na OmZH mar
H s CnbÖYVm Am{X H m Ó`moJ {H `m J`m0

dfˆ Ho Xm–amZ6 d–km{ZH m| Zo {d{^Ñ gœšWmAm| O–go AœJya
C¾nmX gœK6 am´` gaH ma6 dmBZ ~moSˆ6 ÓmBdoQ gœšWmAm| Am{X Îmam
Am`mo{OV {d{^Ñ go{_Zma _| ^mJ {b`m0 AœJya C¾nmXH m| Zo ^r
Ójo¿ ^ _U Am–a gœšWmZ _| AmH a d–km{ZH m| go AœJya C¾nmXZ Ho
{d{^Ñ nhbwAm| na MMmˆ H s0

_mZd gœgmYZ {dH mg
{ZXoeH Am–a EH d–km{ZH Zo BO_ra VwH sˆ _| "(7#$ OyZ

#!"# H mo Am`mo{OV $& dt {d�d AœJya bVm Am–a dmBZ H m¦J og
Am–a AmoAmBdr 2AœVamˆœ¨ r` AœJya bVm Am–a dmBZ gœšWm3 H s
_hmg^m _| ^mJ {b`m Am–a Xmo VH ZrH s ÓboI ÓšVwV {H E0
CÐhm|Zo {dEÑm6 Am¥pšQ¨`m _| #& OyZ 7 # OwbmBˆ #!"# H mo
Am`mo{OV `yamonr` H sQZmer Adeof H m`ˆembm Am–a ImÍ gwajm
na E‹ EAmo9AmBEBE H m`ˆembm _| ^r ^mJ {b`m0

EH d–km{ZH Zo EZEAmBnr Ho V¾dkmZ _| H moaZob
{d�d{dÍmb`6 BˆWmH m6 gœ`w− amœ¨ A_o[aH m O–d gyMZm {dkmZ
2~mJdmZr3 Ho jo¿ _| VrZ _hrZo H m Ó{ejU ÓmÔ {H `m0

Nõ d–km{ZH 6 EH VH ZrH Am–a EH Óemg{ZH H _ˆMmar
H mo CZHo jo¿ _| kmZmOˆZ Ho {bE {d{^Ñ amœ¨ r` gœšWmAm| _|
Ó{ejU {X`m J`m0

amOšd Am`
Bg dfˆ Ó{ejU6 nam_eˆ6 AZw~œY AZwgœYmZ Am–a godmEœ6

nm–Y gm_J r Am–a AœJya {dH  ™ go ` %&8&( bmI amOšd H s Óm{Ô
h†Bˆ0

Transfer of Technology
Information on various aspects of grape

cultivation including post-harvest technology was made
available to stakeholders through various means such
as training programs, field visit, participating in grape
growers/ association’s seminars, one-to-one interactions
with them at the institutes and also displaying the
information on the Institute’s website under farmer’s
corner.

Throughout the year, scientists participated in
several seminars organized by various agencies such as
grape growers association, state governments, wine
boards, private agencies, etc. The grape growers
directly interacted with the scientists during field visits
and also during their visit to institute.

Human Resource Development
The Director along with one scientist participated

in the 35th World Congress of Vine and Wine and the
General Assembly of OIV (International Organization
of Vine and Wine) held at Izmir in Turkey during 17-
23rd June 2012 and presented two technical papers.
They also participated in European Pesticide Residue
Workshop (EPRW) and FAO/IAEA workshop on food
safety from farm to fork from 25th June – 2nd July in
Vienna, Austria.

One scientist acquired NAIP sponsored three
month international training in the field of
Bioinformatics (Horticulture) at Cornell University,
Ithaca, USA.

Six scientists, one technical and one
administrative staff were trained in different national
organizations to acquire the knowledge in their
respective field of specialization.

Revenue Generation
Revenue of ` 45.57 lakhs was generated through

training, consultancy, contract research and services,
sale of planting material and farm produce.

��



amœ¨ r` AœJya AZwgœYmZ H| Ã H s šWmnZm OZdar "**( _|
^maV _| AœJya C¾nmXZ VWm ÓgœšH aU go gØ~{YV _wÇm| na b‚`
AmYm[aV AZwgœYmZ H m`ˆ Ho {bE h†Bˆ0 JV "' dfm] _| gœšWmZ Zo
~w{Z`mXr gw{dYmAm| Ho {dH mg6 AZwgœYmZ VWm VH ZrH s Ógma Ho
jo¿ _| AX§̂ wV CÑ{V H s h–0 Ómaœ̂ _| _hmamœ¨ am´` Ãmj ~mJmB̂VXma
gœK6 _mœOar Ho Hw N {H am`o Ho H _am| _| gœšWmZ H m`ˆ AmaØ^
h†Am naÐVw A~ gœšWmZ Ho nmg Ó`moJembm Edœ Óemg{ZH ^dZ
Ho Abmdm O–d{Z`œ¿U Ó`moJembm6 amœ¨ r` gœÓofU Ó`moJembm6
‹ m_ˆ H m`mˆb`6 {H e{_e e–S6 VrZ nm–br9E‹§ Amanr hmCg Edœ
$& EH …S na ‹– bm Ó`moJm¾_H AœJya jo¿ h–0 gœšWmZ _| _yb Edœ
gm_[aH AZwgœYmZ Ho {bE Amd�`H A{V AmYw{ZH ~w{Z`mXr
gw{dYm`| Am–a CnH aU O–go EbgrE_Eg9E_Eg6 OrgrE_Eg9
E_Eg6 E_E_7QrAmoE‹ 6 AmBˆgrnr7E_E_9E_Eg6 OoZo{QH
EZmbmBOa6 AmaQr7nrgrAma _erZ6 BaJm6 {dVmZ {d�bofH 6
dmBZ {d�bofH 6 EEEg6 ~h†M–Zob {d�bofH 6 ÓmoJ m_o~b E{bgm
ÒboQ arSa6 nmXn dš{È H j Edœ BZ„`y~oQ a6 Cç j_Vm H s
šQr[a`mo gy‚_Xeu6 {d{^Ñ j_VmAm| Ho AnH| ÃH CnbÖY h–0

gœšWmZ pšWV amœ¨ r` AœJya OrZ ~—H _| %'% Ó{d{œ`m| H m
OZZÃß` gœJ h h–0 C¾Hš œ gw{dYmAm| Ho n[aUm_šdÝ n Xoe Ho
AÐ` {d�d{dÍmb`m| Ho A{V[a− nwUo {d�d{dÍmb`6 nwUo Edœ
{edmOr {d�d{dÍmb`6 H moÞhmnya Zo namšZmVH {ejm Ho {bE H| Ã
H mo _mÐ`Vm Xr h– VWm H| Ã _| Ó¾`oH dfˆ AZoH Nm¿ AnZr '
_hrZo H s n[a`moOZmAm| na H m`ˆ H aVo h–0

H| Ã H s nm–Yembm6 {Ogo amœ¨ r` ~mJdmZr ~moSˆ go VrZ
{gVmam XOmˆ hm{gb h–6 _ybdšÐV Edœ ImZo VWm dmBZ AœJya H s
ß`mdgm{`H ÓOm{V`m| H s ewÈ Am–a Agbr nmXn gm_J r CnbÖY
H amVr h–0 {Z`{_V jo¿^ _U6 C¾nmXH m| H s go{_Zmam|6 AœJya
C¾nmXH m| Ho gmW MMmˆ6 Ó{ejU H m`ˆH  _m| VWm do~gmBQ na
CnbÖY gyMZm Ho Îmam Óm–Ímo{JH s šWmZmœVaU Ho H maU C¾nmXH m|
Edœ AœJya CÍmoJ Ho AÐ™ {hVYmaH m| Ho ~rM gœšWmZ H s Ä�`Vm
VWm {d�dgZr`Vm ~Tr h–0 Hš {f Edœ ÓgœšHš V ImÍ C¾nmX {Z™mˆV
{dH mg Óm{YH aU 2E{nSm3 go {dÁmÓo{fV AœJya {Z`mˆV Ho {bE
H sQZmeH Adeofm| H s {ZJamZr `moOZm Ho g‹ bVmnydˆH
H m`mˆÐd`Z Zo gœšWmZ H s _{h_m _| H m‹ s `moJXmZ {H `m h–0

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 sixteen
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 MRDBS in Manjri in the beginning,
the institute now has a laboratory cum administrative
building, separate buildings of biocontrol laboratory,
NRL, farm office, raisin shed, three poly/FRP houses
and experimental vineyards spread over 35 acre. The
institute has now world-class research infrastructure.
LC-MS/MS, GC x GC-TOF-MS, 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
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 NHB
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 Pesticide
Residue Monitoring Plan for export grape has
contributed substantially to the stature of the Institute.

n[aM™
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H| Ã _| AZwgœYmZ H m`ˆH  _ ^maVr` AœJya CÍmoJ H s
Amd�`H VmAm| Ho AmœH bZ Ho ~mX ~Zm`o OmVo h— VWm CÐh|
g_`7g_` na nœMdfu` g_rjm Qr_ Edœ AZwgœYmZ gbmhH ma
g{_{V H s {g‹ m[ae VWm AœJya CÍmoJ Ho AÐ` {hVYmaH m| Ho
AXmZm| Ho AmYma na n[ad{VˆV {H `m OmVm h–0

dVˆ_mZ _| AmZwdœ{eH gœgmYZ Am–a gwYma6 C¾nmXZ
Óm–Ímo{JH s6 nmXn šdmšÂ` Ó~œYZ VWm H QmBˆ CnamÐV Óm–Ímo{JH s6
AZwgœYmZ Ho ß`mnH jo¿ h–0 "& gœšWmZr` AZwgœYmZ Ho H m`Ĥ  _m|
Ho Abmdm6 H Bˆ ~m‘ {dÁm Óo{fV n[a`moOZm`| Mb aht h—0 H| Ã _|
nam_eˆ godmEœ Edœ A{YXoe go gœ~œ{YV AZw~œY AZwgœYmZ ^r ÓJ{V
na h–0

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.

A{YXoe / Mandate

AœJya C¾nmXZ6 C¾nmXH Vm Am–a Cn`moJ H mo Ó^m{dV
H aZodmbr O–{dH Edœ AO–{dH ~mYmAm| Ho hb Ho {bE {_eZ
CÐ_wI H m`ˆH  _ Ho AœVJˆV _yb Edœ gm_[aH AZwgœYmZ8

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.

AZwgœYmZ Ho ›w®` jo¿
• nm[apšW{VH s jo¿ {d{eœ Óm–Ímo{JH s {dH mg Am–a {dšVma

• Ob C¾nmXH Vm Am–a nmofH V¾dm| H s Cn`moJ XjVm gœdYˆZ

• Obdm`w n[adVˆZ Am–a VZmd H m Ó~œYZ

• _yÞ`d{YˆV C¾nmX {dH mg6 ImÍ gwajm Am–a JwUdÁmm
Am�dmgZ

• O–d Ó{VH aU6 O–d CdˆaU6 O–d AUw6 O–d gwÄ…TrH aU6 O–d
ajm6 O–d gwajm6 Am–a O–d gœdoXH

• Óm–Ímo{JH s hšVmœVaU Ho {bE AmBˆQr AmYm[aV {ZUˆ` g_WˆZ
ÓUmbr

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.

NRC for Grapes | Annual Report 2012-13
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gœJRZm¾›H gœaMZm / Organizational set-up

Quinquennial Review
Team

Research Advisory
Committee

Institute Research
Committee

Genetic
Resources and
Improvement

Production
Technology

Plant Health
Management

Post-harvest
Technology

Field
Resources

Support
Services

Administration

Administration

Accounts

Estate

Security

IJSC

Active
Gene Bank

Technical
Cell

ITMU

PME

ARIS

Library

Farm

Nursery

Research and
Transfer of
Technology

National Referral
Laboratory

Institute Management
CommitteeDirector

n[aM™
Introduction



| 4 |

{dÁmr` {ddaU / Financial statement

H  8gœ8
Sl.
No.

erfˆ / Heads

Ama8Bˆ8/R.E.
2012-13

ß™™ / Expenditure
2012-13

Aœ{V› AZwXmZ
Final Grant

amOšd
Am™

Revenue
Generated

™moOZm
Plan

J–a ™moOZm
Non-Plan

™moOZm
Plan

J–a ™moOZm
Non-Plan

™moOZm
Plan

J–a ™moOZm
Non-Plan

1. šWmnZm Ó^ma / Estt. Charges 0.00 300.00 0.00 296.37 0.00 268.84

2. Amo8Qr8E8 / O.T.A. 0.00 0.00 0.00 0.00 0.00 0.00

3. ™m¿m ^Ámm / T.A. 8.00 2.70 8.00 2.70 8.00 2.70

4. CnH aU / Equipments 93.07 8.00 93.07 7.96 93.07 8.00

5. nwšVH mb` / Library 1.78 0.00 1.78 0.00 1.78 0.00

6. AÐ` Ó^ma / Other charges 167.00 90.09 167.00 90.09 167.00 68.00

7. {Z›mˆU H m™ˆ / Works 70.00 12.01 70.00 6.01 70.00 6.01

8. ‹ ZuMa / Furniture 0.15 1.00 0.15 1.00 0.15 1.00

9. n|eZ / Pension 0.00 0.45 0.00 0.22 0.00 0.45

Hw b / Total 340.00 414.25 340.00 404.35 340.00 355.00 45.57*

( ` bmIm| ›| / ` in Lakhs )

*Revenue of ` 45.57 Lakhs was generated against the target of 45.00 Lakhs through training, consultancy, contract research and services, sale of planting
material and farm produce. Interest on term deposit receipts of 48.79 Lakhs was earned apart from the revenue receipts during 2012-13.

*Ó{ejU6 nam_eˆ6 AZw~ÐY AZwgœYmZ Am–a godmE¦6 nm–Y gm_J r Am–a Hš {f CnO H s {~H  s Ho _mÏ`_ go Bg dfˆ ` %&8!! bmI Ho b‚` H s VwbZm _| ` %&8&( bmI Ho
amOšd H s Óm{Ô h†Bˆ0 amOšd Óm{Ô Ho Abmdm #!"#7"$ Ho Xm–amZ ` %)8(* bmI gmd{Y O_m Óm{Ô`m| na Ö`mO A{OˆV {H `m J`m0

H m{›ˆH pšW{V / Staff position

H  8gœ8
Sl. No. nX / Post

nXm| H s gœ®™m / Number of posts

šdrHš V
Sanctioned

^ao
Filled

[a−
Vacant

1. AZwgœYmZ Am–a Ó~œYZ H m{_ˆH / Research & Management Personnel 1 1 0

2. d–km{ZH / Scientific 16 16 0

3. VH ZrH s / Technical 8 8 0

4. Óemg{ZH / Administrative 13 9 4

5. ghm`H / Supportive 7 7 0

Hw b / Total 45 41 4

NRC for Grapes | Annual Report 2012-13
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AZwgœYmZ CnbpÖY`mœ
Research Achievements

AmZwdœ{eH gœgmYZ Am–a gwYma

AœJya OZZ Ãß` H m gœJ h6 M[a¿ {M¿U Am–a O–{dH Edœ
AO–{dH ~mYmAm| Ho Ó{V ghZerbVm Ho {bE AmœH bZ

gœJ h
Bg dfˆ Ho Xm–amZ AœJya OZZÃß` gœJ h _| $) Ó{d{œ`m¦

gpØ_{bV H s J`r0 Vm{bH m " Ho AZwgma BZ_| go $ _ybdšÐVm|
na H b{_V dmBZ {H š_| Wr0 BgHo Abmdm $& nhMmZ {H E JE
gœH a ^r gpØ_{bV {H E JE0

Genetic Resources and Improvement

Collection, characterization and Evaluation of
Grape Germplasm for tolerance to biotic/abiotic
stress factors

Collection

During the year 38 accessions were added to the
germplasm. Among these 3 were wine varieties and
grafted on rootstocks as shown in Table 1. In addition
35 identified hybrids were also added.

Vm{bH m "8 ‹  mœg go dmBZ {H š_m| H m Am`mV
Table 1. Introduction of wine varieties from France

H  8gœ8
Sl. No.

{H š_ Am–a „bmoZ H  89_ybdšÐVAm–a „bmoZ H  8
Variety andclone No. / rootstock and clone No.

H b{_V nm–Ym| H s gœ®`m9
Grafted plants (Qty)

ƒmoV Edœ {XZmœH 9
Source and date

1 eo{ZZ Öb—H „bmoZ ))! 9 EgAmo% „bmoZ &
Chenin Blanc cl. 880 / SO4 cl.5

25 EœQmd7BZam6 _a_ZXo6 ‹  mœg
Entav-INR, Marmande,
France

2 nrZmo Zmo`a „bmoZ $)* 9 %"~rE_OrQr „bmoZ "*%
Pinot Noir cl. 389 / 41BMGT cl.194

25

3 emSm}Zr „bmoZ (' 9 ""!$nr „bmoZ (')
Chardonnay cl. 76 / 1103P cl.768

25

AO–{dH 9O–{dH VZmd Ho Ó{V ghZerbVm Ho {bE AœJya
OZZÃß` H m AZwdrjU

O_ˆÒbm´_ Öbm¥H _| ‹ bZ _m–g_ Ho Xm–amZ #$# Ó{d{œ`m|
H s bVmAm| _| nUˆ Hwœ MZ6 _{U XmJ Am–a nmCSar {_ÞSÚy gœH  _U
H s CnpšW{V Ho {bE OmœM H s JBˆ0 $! go A{YH Jw³Nm| Ho gmW
dmbr bVmEœ šH  sqZJ Ho {bE MwZr JBŸ0 nUˆ Hwœ MZ Ho ~mao _|6 "$
Ó{d{œ`mœ bjU go _w− 6 $! H _ Ó^m{dV Am–a #" _Ï`_
2Vm{bH m #3 Ó^m{dV nmBˆ JBˆ0

O_ˆÒbm´_ Öbm¥H _| AZoH Ó{d{œ`mœ _| {daoOZ Ho ~mX
_{U XmJ Am–a Xama Ho bjU nmE OmVo h—6 Bgr{bE Bg {dH ma
g{hŒUwVm Ho {bE šH  sqZJ H s J`r0 Zm– Ó{d{œ`mœ AÓ^m{dV6 #'

Screening of germplasm for biotic/abiotic stress
tolerance

The vines of 232 accessions in germplasm block
were screened for occurrence of leaf curl, berry scarring
and powdery mildew infections during the fruiting
season. Vines with more than 30 bunches were selected
for screening. Regarding leaf curl, 13 accessions were
found free from symptom, 30 were slightly affected and
21 were moderately affected (Table 2).

At post veraison, many of the accessions show
excessive berry scarring and cracking, hence screening
of accessions for tolerance to such disorder was
undertaken. Nine accessions showed no incidence of



| 6 |

NRC for Grapes | Annual Report 2012-13

Ó{d{œ`mœ {ZØZ Ó^m{dV Am–a #" Ó{d{œ`m¦ _Ï`_ Ó^m{dV Wt
2Vm{bH m $30

AZoH Ó{d{Š`m| _| {daoOZ Ho g_` nmCSar {_ÞSÚy gœH  _U
XoIm J`m0 _m¿ EH Ó{dŠr „`mohm– bjU hrZ6 $$ {ZØZ Ó^m{dV
Am–a #' Ó{d{œ`mœ _Ï`_ Ó^m{dV nmBˆ JBˆ0

berry scarring, 26 accessions were slightly affected and
21 were moderately affected (Table 3).

Powdery mildew infection was noticed in many
accessions at veraison. Only one accession cv. Kyohou
found unaffected, while 33 accessions were slightly
affected and 26 were moderately affected.

Vm{bH m #8 AœJya OZZÃß` gœJ h go #$# Ó{d{œ`m| H m nUˆ Hwœ MZ ß`mnH Vm Ho Ó{V ghZerbVm Ho {bE jo¿ AZwdrjU
Table 2. Field screening of 232 germplasm accessions for tolerance to leaf curl incidence

gœH  _U H m šVa
Level of infection

Ó{V bVm $! go A{YH Jw³No dmbr Ó{d{œ`m¦
Accessions with >30 bunches/vine

_Ï`_ Ó^m{dV 2&7"!/ šVa H m
gœH  _U3 2#"3
Moderately affected (5-10% level
of infection) (21)

am–gÑo6 AœJya H bmZ6 bmOˆ ßhmBQ6 eo{ZZ Öb—H 6 ~|Jbmoa nnˆb6 AH mˆ hœg6 Aœ~a šdrQ6 ~r#7*7$6
pßh„Qar6 ^moH ar6 Bˆ"#7$6 no{QQ grah6 Ho amo{bZmÖb–H amo©O6 boH E_amÞS6 E‹ 7#'7)6 _mo{V`m6
JmoÞS6 Amb_{dH 6 Egdr7"#$!*6 ‹ Q o`gH m AÞ~m
Rousanne, Angoor Kalan, Large White, Chenin Blanc, Bangalore Purple, Arka Hans,
Amber Sweet, B2-9-3, Victory, Bhokri, E12-3, Petite Sirah, Carolina Black Rose, Lake
Emerald, F-26-8, Motia, Gold, Alamwick, SV- 12309, Fateasca Alba,

WmoSm Ó^m{dV 2"7&/ šVa H m
gœH  _U3 2$!3
Slightly affected (1-5%, level of
infection) (30)

Bˆ'9#6 H¥ ~aZoQ ‹ ¦ H „bmoZ $#(6 nrEg7II7#7#)6 nrEg7III7""7%6 EMdm`7"(7&%7%7
"(6 ‹ y Ø~a JwœSa6 Bˆ#'7&6 Bˆ&7%6 EMdmBˆ7#$7"%7#$6 ¬ sZ Am¥‹ dmBZ`mS§gˆ6 ~r#7&7$6
~r#7)7$6 nbˆ Am¥‹ H gm~m6 ~r#7"$7$6 Abu nb}Q6 byP nb}Q6 Jwbm~r 2AmBˆAmBˆEMAma36
Bˆ)7&6 ‹ H ar6 Egdr7")%!#6 Bˆgr#()$!6 [a~o`a6 Bˆgr#()#!E_6 Jwbm~r 2WoZr36 q_Q6
~|OwhrAmo6 drnr • QrEg7"6 drnr • QrEg7#6 nrEZ • AmaOr6 ›šH Q Am¥‹ Aco‰Pœ{S¨™m
E6/2, Cabernet Franc cl.327, PS-II-2-28, PS-III-11-4, Hy-17-54-4-17, Frumber Gunder,
E26-5, E5-4, Hy-23-14-23, Queen of Vineyards, B2-5-3, B2-8-3, Pearl Of Csaba, B2-
13-3, Early Perlette, Loose Perlette, Gulabi (IIHR), E8-5, Fakri, SV-18402, EC27830,
Ribier, EC27820m, Gulabi (Theni), Mint, Benzuhio, Vp x TS-1, VP x TS-2, PNxRG,
Muscat of Alexandria

AÓ^m{dV 2"/ šVa H m gœH  _U3
2"$3
Unaffected (1% level of infection)
(13)

Vmg2Ama36 amoP {H AmoQ oQ6 ~r#7"!7#6 qg‹ Zr6 AH sˆ7E#6 Öb–H _šH Q6 ~r#7"&7$6 _bmKm6
JmoEWo6 I¸m AœJya6 ~r#"7" 2b¥~ yšH m36 Bˆ#7(6 EM7)(
Tas (R), Rose Ciotet, B2-10-2, Symphony, Arki -2, Black Muscat, B2-15-3, Malagha,
Goethe, Katha Angoora, B21-1(labrusca), E2-7, H-87,

ZBˆ g‹o X ImZo `mo°` AœJya {H š_m| H m ÓXeˆZ
Mma ZBˆ ImZo `mo°` AœJya H s {H š_m| O–go Ho Ama ßhmBQ6

Am¥Q_ grSb–g6 _mH sˆ Am–a _mœOar ZdrZ H s CnO Am–a ‹ b JwUm|
Ho {bE Wm¥_gZ grSb–g Ho #E „bmoZ Ho gmW VwbZm H s JBˆ0

Performance of new white table grape varieties

Four new table grape varieties such as KR White,
Autumn Seedless, Marquis and Manjri Naveen were
compared with 2A clone of Thompson Seedless for
yield and fruit qualities (Table 4). Yield was maximum
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AZwgœYmZ CnbpÖY™mœ
Research Achievements

Vm{bH m $8 AœJya OZZÃß` gœJ h go #$# Ó{d{œ`m| H m _{U XmJ ß`mnH Vm Ho Ó{V ghZerbVm Ho {bE jo¿ AZwdrjU
Table 3. Field screening of 232 germplasm accessions for tolerance to berry scarring incidence

gœH  _U H m šVa
Level of infection

Ó{V bVm $! go A{YH Jw³No dmbr Ó{d{œ`m¦
Accessions with >30 bunches/vine

_Ï`_ Ó^m{dV 2&7"!/3 2#"3
Moderately affected (5-10%) (21)

Bˆ#'9&6 ~r#7'7"6 ~r#7)7$6 Öb–H _šH Q6 H amobrZm Öb–H amoP6 boH E_aÞS6 E‹ 7#'7)6
_bmKm6 JmoÞS6 Abu nb}Q6 byP nb}Q6 Amb_{dH 6 Egdr7"#$!*6 Bgr #()$!6 [a~ò a6 Bgr
#()#!6 q_Q6 ‹ Q o`gH m AÞ~m6 drnr • QrEg7#6 {n`gˆ6 nrEZ • AmaOr6
E26-5, B2-6-1, B2-8-3, Black Muscat, Carolina Black Rose, Lake Emerald, F-26-8,
Malagha, Gold, Early Perlette, Loose perlette, Alamwick, SV-12309, EC 27830, Ribier,
EC 27820, Mint, Fateasca Alba, VP x TS-2, Pierce, PN x RG

WmoSm Ó^m{dV 2"7&3 2#'3
Slightly affected (1-5%) (26)

Bˆ'9#6 nrEg7III7""7%6 EMdm`7"(7&%7%7"(6 ‹ y Ø~a JwœSa6 Bˆ&7%6 EMdm`7#$7"%7#$6
¬ sZ Am¥‹ dmBZ`mSˆ6 am–gÑo6 ~r#7&7$6 bmOˆ ßhmBQ6 nbˆ Am¥‹ H gm~m6 ^moH ar6 AH sˆ7E#7
~r#7"$7$6 no{QQ grah6 b¥~ yšH m 2E‹ dr36 Jwbm~r 2AmBˆAmBˆEMAma36 Bˆ)7&6 Bˆ#7(6 EM7)(6
‹ H ar6 Egdr7")%!#6 Jwbm~r 2WoZr36 ~|OwhrAmo6 drnr • QrEg7"6 ›šH Q Am¥‹ Aco‰Pœ{S¨™m
E6/2, PS-III-11-4, Hy-17-54-4-17, Frumber Gunder, E5-4, Hy-23-14-23, Queen of
Vineyards, Rousanne, B2-5-3, Large White, Pearl of Csaba, Bhokri, Arki -2, B2-13-3,
Petite Sirah, Labrusca (FV), Gulabi (IIHR), E8-5, E2-7, H-87, Fakri, SV-18402, Gulabi
(Theni), Benzuhio, Vp x TS-1, Muscat of Alexandria

AÓ^m{dV 2<"/3 2*3
Unaffected (<1%) (9)

Vmg2Ama36 H¥ ~aZoQ ‹ ¦ H „bmoZ $#(6 nrEg7II7#7#)6 amoP {H AmoQ oQ6 ~r#7"!7#6 qg‹ Zr6
~r#7"&7$6 JmoEWo6 I¸m AœJya
Tas (R), Cabernet Franc cl.327, PS-II-2-28, Rose Ciotet, B2-10-2, Symphony, B2-15-3,
Goethe, Katha Angoora

2Vm{bH m %30 _mœOar ZdrZ _| A{YH V_ 2"$8' {H J m9bVm36
V¾n�MmV Ho Ama ßhmBQ 2""8#' {H J m9bVm3 VWm _mH sˆ _|
g~go H _ CnO 2'8$# {H J m9bVm3 Wr0 Jw³Nm|9bVm H s
A{YH V_ gœ®`m Ho Ama ßhmBQ 2$*8&3 VWm Ð`yZV_ 2#!8#!3
Am¥Q_ grSb–g _| Wr0 Am¥Q_ grSb–g _| A{YH V_ Jw³Nm dOZ
2%&& J m3 Am–a V¾n�MmV _mœOar ZdrZ 2%#& J m3 _| Wm0 _{U
dOZ _mœOar ZdrZ _| A{YH V_ 2%8)* J m9_{U3 Am–a V¾n�MmV
Am¥Q_ grSb–g Am–a _mH sˆ _| Wm0 Hw b KwbZerb Rmog nXmWˆ
2QrEgEg3 Ho Ama ßhmBQ _| A{YH V_ 2#$8* °{~ 3 Wm0 _mœOar
ZdrZ _| "*8' °{~  Am–a Ð`yZV_ AØbr`Vm Wr O~{H Am¥Q_
grSb–g _| A{YH V_ AØbr`Vm 2(8* J m9br3 XOˆ H s JBˆ0

in Manjri Naveen (13.6 kg/vine) followed by KRWhite
(11.26 kg/vine) whereas Marquis recorded lowest yield
(6.32 kg/vine). KR White had maximum number of
bunches/vine (39.5), whereas Autumn Seedless
recorded minimum number of bunches/vine (20.20),
however it had the maximum bunch weight (455 g)
followed by Manjri Naveen (425 g). Manjri Naveen
recorded maximum berry weight (4.89 g/berry)
followed by Autumn Seedless and Marquis. KR White
recorded maximum TSS (23.9 °B) followed by 2A
clone (22.6 °B). Manjri Naveen with 19.6 °B, also
recorded the lowest acidity (5.6 g/L), whereas Autumn
Seedless recorded the maximum acidity (7.9 g/L).
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aœJrZ ImZo `mo°` AœJya {H š_m| H m ÓXeˆZ
aœJrZ grSb–g {H š_m| _| go6 E")7$ ›| A{YH V_ 2"#8')

{H J m9bVm3 VWm {H  _gZ grSb–g _| Ð`yZV_ (8%# {H J m9bVm
CnO XOˆ H s JBˆ 2Vm{bH m %30 Jw³Nm Am–a _{U AmH ma6 Am¥Q_
am¥`b _| A{YH V_ Wo0 ‹| Q mgr grSb–g6 E")7$ Am–a Öbe
grSb–g _o ^r ~…S m _{U AmH ma XoIm J`m0 Q rEgEg eaX
grSb–g 2#$8' °{~ 3 _| A{YH V_ Am–a CgHo ~mX Am¥Q_ am¥̀ b
2#$8% °{~ 3 _| Wm0 gdmˆ{YH AØbVm 2)8# J m9br3 Öbe
grSb–g Am–a {‹ a {H  _gZ grSb–g _| Wr0

~r{OV ImZo `mo°` AœJya {H š_m| H m ÓXeˆZ
nm¦M ~r{OV ImZo `mo°` AœJya {©H š_m| _| go6 aoS Jmbm _|

A{YH V_ 2"'8& {H J m9bVm3 V¾n�MmV aoS °bmo~ 2"%8**
{H J m9bVm3 _| CnO nm`r J`r 2Vm[bH m &30 Jw³Nm dOZ ^r
aoS Jmbm 2&&! J m3 Am–a aoS °bmo~ 2%'! J m3 _| A{YH Wm0
_{U dOZ aoS °bmo~ _o A{YH V_ 2(8* J m9_{U3 Am–a V¾n�MmV
aoS Jmbm 2(8( J m9_{U3 _| nm`m J`m0 {XbIwe Am–a AZm~7
E7emhr _| A{YH V› Oyg Wm0 QrEgEg H s A{YH V_ _m¿m
BQm{b`m 2##8' °{~ 3 _| Wr0 AZm~7E7emhr _| A{YH V_ 2(8#
J m9br3 Am–a BQm{b`m _| Ð`yZV_ 2&8)& J m9br3 AØbVm Wr0

gœH aU Ho _mÏ`_ go ZBˆ AœJya {H š_m| H m {dH mg

~rOa{hV Om{V_` gœH am| H m AmœH bZ
Mma ~rOa{hV gœH am| H m AmœH bZ {H `m J`m0 a|Jšno •

Wm¥_gZ grSb–g Ho Xmo gœH am| _| go6 EEM%7"# _| A{YH ‹bXma
Am–a {dab Jw³No O~ {H EEM%7"& _| _Ï`_ CnO Am–a _m_ybr
gKZ Jw³N o Wo 2Vm{bH m '30 EEM%7"& _| A{YH QrEgEg Wm
Am–a `h {H e{_e ~ZmZo Ho {bE Cn`w− hmo gH Vr h–0

pšnZ gmho~r • Öb¥H _moZw« m H m gœH a EEM#7) Am–a
pšnZ gmho~r • {H e{_e MZu H m gœH a EEM#7#! H m ^r CnO
Am–a _{U JwUm| Ho {bE AmœH bZ {H `m J`m0 EEM#7#!6
EEM#7) go "! {XZ nhbo nH m0 XmoZm| ImZo Ho {bE Cn`w− h—0
EEM#7) _| _mÏ`_ AmH ma Am–a {Î~obZmH ma Jw³No Am–a EEM#7
#! _| gmYmaU ~obZmH ma Jw³N o hmoVo h—0

Performance of colored seedless varieties

Among colored seedless varieties (Table 4),
A18-3 recorded maximum fruit yield (12.68 kg/vine)
whereas Crimson Seedless recorded the lowest (7.42
kg/vine). Bunch size and berry size were maximum in
Autumn Royal. Bold berry size was also noticed in
Fantasy Seedless, A18-3 and Blush Seedless. TSS was
highest in Sharad Seedless (23.6 °B) followed by
Autumn Royal (23.4 °B). Blush Seedless was highest
in acidity (8.2 g/L) and followed by Crimson
Seedless (7.0 g/L).

Performance of seeded table grape cultivars

Among 5 seeded grape cultivars (Table 5) Red
Gala recorded maximum yield (16.5 kg /vine) followed
by Red Globe (14.99 kg/vine). Bunch weight was
maximum in Red Gala (550 g) followed by Red Globe
(460 g). Berry weight was maximum in Red Globe (7.9
g/berry) and followed by Red Gala (7.7 g/berry).
Dilkush and Anab-E-Shahi had more juice content than
other cultivars. Italia recorded maximum TSS (22.6
°B). Anab-E-Shahi recorded maximum acidity (7.2 g/L)
and the least acidity was recorded in Italia (5.8 g/L).

Development of new grape varieties through
hybridization

Assessment of seedless intraspecific hybrids

4 seedless hybrids were assessed. Among the 2
hybrids of Rangspey x Thompson Seedless, AH4-12
was more prolific bearer with loose bunches, whereas
AH4-15 was a moderate yielder with slight compact
bunches (Table 6). AH4-15 recorded higher TSS and
may be suitable for raisin making.

Two black seedless hybrids of Spin Sahebi (SS) x
Black Monukka (AH2-8) and SS x Kishmish Chernyi
(AH2-20) were also assessed for their yield and berry
qualities. AH2-20 matured earlier to AH2-8 by 10 days.
Both are suitable for table purposes. AH2-8 has medium
sized double cylindrical clusters and AH2-20 has simple
cylindrical clusters.
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Vm{bH m &8 Sm¥J[aO na H b{_V ~r{OV ImZo `mo°` AœJya {H š_m| H m ÓXeˆZ
Table 5. Performance of seeded table grape cultivars on Dogridge

{H š_
Cultivar

H QmBˆ g_`
2SrEnr3
Time for
harvest
(DAP)

CnO9bVm
2{H J m3

Yield/vine
(kg)

Jw³No9bVm
Bunches/

vine

Jw³Nm
dOZ
2J m3
Bunch
wt. (g)

"! _{U
dOZ
2J m3

10 berry
wt (g)

Oyg
Juice
(%)

QrEgEg
2°{~ 3

TSS (°B)

AØbVm
2J m9br3
Acidity
(g/L)

nrEM
pH

aoS °bmo~
Red Globe

144 14.99 32.60 460.0 79.0 46.8 19.4 6.30 3.76

aoS Jmbm
Red Gala

132 16.50 30.00 550.0 77.0 44.1 19.6 6.50 3.72

BQm{b`m
Italia

149 9.92 31.00 320.0 52.0 55.7 22.6 5.80 3.82

{XbIwe
Dilkush

130 11.87 28.00 424.0 53.8 63.2 21.6 6.80 3.69

AZm~7E7emhr
Anab-E-Shahi

147 10.21 24.60 415.0 55.0 65.4 19.6 7.20 3.80

grSr 2nr=!8!&3
CD (p = 0.05)

– 2.55 6.70 26.40 9.80 5.7 2.3 0.50 NS

^ yU ~Mmd VH ZrH Îmam {dH {gV AœVaOmVr` gœH am| H m
AmœH bZ

^ yU ~Mmd VH ZrH Îmam {dH {gV AœVaOmVr` gœH am| H m
bJmVma Xygao dfˆ AmœH bZ {H `m J`m 2Vm{bH m (30 A{YH Va
gœH am| _o erK  n[an¬ Z6 agXma6 Cç Hw b KwbZerb Rmog nXmWˆ6
{ZØZ AØbVm6 _šH Q gwJœY Am–a Hw aHw ao JwXm Wm0

dmBˆZ AœJya {©H š_m| H m AmœH bZ
gmV dmBZ AœJya gœH am| H s CnO Am–a _šQ JwUm| H m emSm}Zr

H s VwbZm _| AmœH bZ {H `m0 Xmo gœH a EEM$7#& Am–a EEM$7
#' erK  n[an¬ Z ÓH ma Wo0 emSm}Zr Ho nygm ZdaœJ Am–a AH mˆdVr
Ho gmW g^r gœH am| _| ~ohVa CnO Am–a dmBZ ~ZmZo Ho {bE
dmœNZr` Cç Hw b KwbZerb RmognXmWˆ Am–a AØbVm šVa nm`m

Assessment of interspecific hybrids developed
through embryo rescue

Interspecific hybrids developed through embryo
rescue are assessed for the second year in succession
(Table 7). Most of these hybrids are early maturing
types, juicy with high TSS and less acidic, muscat
flavor and crisp pulp.

Assessment of wine grape hybrids

Seven wine grape hybrids were assessed for yield
as well as for must analysis and compared with
Chardonnay. Two hybrids AH3-25 (teinturier) and
AH3-26 were of early maturing types. All the hybrids of
Chardonnay with Pusa Navrang and Arkavati were
shown to be better yielders with good accumulation of
TSS and acidity levels desirable for wine making
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Vm{bH m '8 _mZH {H š_m| Ho gmW Hw N Amem OZH ~rO a{hV ImZo `mo°` AœJya gœH am| H s VwbZm
Table 6. Comparison of some promising seedless table grape hybrids with the standard cultivars

gœH a 9 OrZmoQmBn
Hybrid /Genotype

H QmBˆ g_`
2SrEnr3
Time for
harvest
(DAP)

CnO9bVm
2{H J m3

Yield/vine
(kg)

Jw³No9bVm
Bunches/

vine

Jw³Nm dOZ
2J m3

Bunch wt.
(g)

"! _{U
dOZ 2J m3
10 berry
wt (g)

Oyg
Juice
(%)

QrEgEg
2°{~ 3

TSS (°B)

a|Jšno • Wm¥_gZ grSb–g 2EEM%7"#3
Rangspey x TS (AH4-12) (W)

149 13.44 64.5 210 22.08 61.6 21.00

a|Jšno • Wm¥_gZ grSb–g 2EEM%7"&3
Rangspey x TS (AH4-15) (W)

149 7.14 38.4 188 25.70 51.3 25.80

Wm¥_gZ grSb–g
Thompson Seedless (TS)

145 9.72 36.7 270 23.00 64.8 21.60

pšnZ gmho~r • Öb–H _wZ« m 2EEM#7)3
Spin Sahebi x BM (AH2-8) (B)

144 7.22 38.5 190 26.00 60.0 19.80

pšnZ gmho~r • {H e{_e MZu 2EEM#7#!3
Spin Sahebi x KC (AH2-20) (B)

134 8.82 42.4 210 25.20 68.2 22.40

eaX grSb–g
Sharad Seedless (B)

130 9.23 31.3 295 29.25 57.4 23.60

grSr 2nr=!8!&3
CD (p = 0.05)

– 2.40 3.6 16.4 2.26 5.9 2.60

BM = Black Monukka, KC = Kishmish Chernyi

J`m0 EEM%7"7& Am–a ~r%)7$ Cç CnO XoZo dmbo h– Am–a EH
dmBZar Ho gh`moJ go ß`mdgm{`H šVa na dmBZ ~ZmZo Ho {bE
MwZo JE h–0

~rOa{hV AœJya {H š_m| _| S mCZr {_ÞSÚy Ó{VamoYZ Ho {bE
_mHˆ a ghm`Vm`w− M`Z VH ZrH {dH mg Ho {bE ÓOZZ

`h n[a`moOZm Wm¥_gZ grSb–g _| S mCZr {_ÞSÚy
Ó{VamoYH Vm g›m{hV H aZo Ho CÇo�` go ewÝ H s J`r0 Egdr
#$&!" Ho Abmdm Mma Ó{VamoYr 2H amobrZm Öb–H amoP6 Egdr7
"#$!*6 Egdr ")%!# Am–a gr~ob3 OZH H mo em{_b H a
gœH aU H m`Ĥ  _ H mo gwÄ…T ~Zm`m J`m0 gœH aU H m {ddaU Vm{bH m

process. AH4-1-5 and B48-3 were of high yielding
types and have been selected for commercial wine
making in collaboration with a winery.

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

The project was initiated with the objective to
introgress the downy mildew resistance in the
Thompson Seedless. Crossing programme was
enhanced by incorporating four resistant parents in
addition to the SV-23501. These resistance parents were
Carolina Black Rose, SV-12309, SV-18402 and Seibel
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Vm{bH m (8 ^ yU ~Mmd VH ZrH Îmam {dH {gV Hw N AmemOZH AÐVˆÓOmVr` gœH am| H m ÓXeˆZ
Table 7. Performance of some promising interspecific grape hybrids developed through embryo rescue

gœH a 2{nVš¾d3
Hybrid (Parentage)

H QmBˆ g_`
2SrEnr3
Time for
harvest
(DAP)

CnO9bVm
2{H J m3

Yield/vine
(kg)

Jw³No9bVm
Bunches/

vine

Jw³Nm
dOZ
2J m3
Bunch
wt. (g)

"! _{U
dOZ
2J m3

10 berry
wt. (g)

Oyg
Juice
(%)

QrEgEg
2°{~ 3

TSS (°B)

AØbVm
2J m9br3
Acidity
(g/L)

Bˆ"!7&& 2Õbo_ grSb–g Amonr3
E10-55 (Flame Seedless op)

110 8.48 32.3 265.0 21.30 56.34 22.80 0.64

Bˆ*7## 2Õbo_ grSb–g • H Qm~m3
E9-22 (FS x Catawba)

110 3.42 36.4 95.0 15.05 59.80 19.60 0.70

Bˆ*7%% 2Õbo_ grSb–g • boH E_amÞS3
E9-44 (FS x Lake Emerald)

110 3.29 14.5 235.0 26.40 60.60 19.80 0.62

Bˆ*7#& 2Õbo_ grSb–g • H Qm~m3
E9-25 (FS x Catawba)

110 2.24 28.4 80.0 10.20 58.82 19.80 0.60

Bˆ *7%" 2Õbo_ grSb–g • H m¥ÐH Sˆ3
E9-41 (FS x Concord)

110 4.76 34.6 140.0 17.00 52.94 25.40 0.46

Bˆ*7&$ 2Õbo_ grSb–g • H Qm~m3
E9-53 (FS x Catawba)

110 3.72 24.3 155.0 14.00 57.14 24.00 0.48

Bˆ*7&# 2Õbo_ grSb–g • H m¥ÐH Sˆ3
E9-52 (FS x Concord) (seedless)

110 2.08 16.4 130.0 9.00 66.67 19.00 0.60

Bˆ"!7&$ 2Õbo_ grSb–g • H m¥ÐH Sˆ3
E10-53 (FS x Concord)

110 2.88 18.4 160.0 11,00 63.63 24.00 0.52

Bˆ*7") 2Õbo_ grSb–g • H Qm~m3
E9-18 (FS x Catawba)

110 3.12 26.2 120.0 17.00 47.05 20.40 0.50

Õbo_ grSb–g
Flame Seedless (FS)

112 7.84 28.3 280.0 22.26 58.40 21.60 0.67

Bˆ'7" 2Wm¥_gZ grSb–g • H m¥ÐH Sˆ3
E6-1 (TS x Concord )

115 3.20 24.0 134.0 24.40 62.30 22.20 0.57

Wm¥_gZ grSb–g
Thompson Seedless (TS)

145 9.72 36.7 270.0 23.00 64.8 21.60 0.68

grSr 2nr=!8!&3
CD (p = 0.05)

- 2.10 5.1 16.3 2.68 6.5 2.20 0.21
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) _| {X`m J`m h–0 AœHw saV nm–Yo šWmnZm Ho {bE Ójo¿ _|
šWmZmœV[aV {H E JE0 šWm{nV gœH a nm–Ym| _| S mCZr {_ÞSÚy
Ó{Vamo{YH Vm9gœdoXZerbVm Ho {bE BZ drQ¨ mo šH  sqZJ Am–a
OrZmoQmBqnJ Ho {bE _mBH  mog¥Q obmBˆQ _mHˆ a Ó`moJ {H E OmEœJo0

^maVr` ~mJdmZr AZwgœYmZ gœšWmZ6 ~|JbwÜ go ÓmÔ gœH am|
H s gœH aVm H s nw{œ Xg _mBH  mog¥Q obmBˆQ _mHˆ a Îmam H s J`r0 BZ
gœH am| H mo _yÞ`mœH Z Ho {bE jo¿ _| šWm{nV {H `m Om MwH m h–0

(Table 8). Seedlings were raised and transferred to the
field for establishment. Established progeny will be
further screened for downy mildew resistance through
in vitro screening and using microsatellite markers.

Confirmation of hybridity of the available hybrids
(procured from IIHR, Bengaluru) was done using 10
microsatellite markers. These hybrids are now
established in the field for further evaluation.

Vm{bH m )8 gœH aU H m`ˆH  _ H m n[aUm›
Table 8. Results of crossing programme

H  8 gœ8
Sl. No.

gœH aU
Cross

gœH [aV Jw³Nm| H s
gœ®`m

No. of bunches
crossed

~rOm| H s gœ®`m
No. of seeds
obtained

AœHw[aV ~rOm| H s
gœ®`m

No. of seed
germinated

1 H amobrZm Öb–H amoP • Wm¥_gZ grSb–g
Carolina Black Rose x Thompson Seedless

32 1140 497 (44%)

2 Egdr7#$&!" • Wm¥_gZ grSb–g
SV-23501 x Thompson Seedless

17 150 115 (77%)

3 Egdr7"#$!* • Wm¥_gZ grSb–g
SV-12309 x Thompson Seedless

19 100 17 (17%)

4 Egdr7")%!# • Wm¥_gZ grSb–g
SV-18402 x Thompson Seedless

20 680 485 (71%)

5 gr~ob • Wm¥_gZ grSb–g
Seibel x Thompson Seedless

30 950 370 (39%)

Hw b / Total 118 3020 1484 (49.13%)

{M¿ "8 H amobrZm Öb–H amoP • Wm¥›gZ grSb–g H s gœH a nm–Y
Fig. 1. Seedlings from cross of Carolina Black Rose x Thompson Seedless
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AœJya _o „bmoZb M`Z
Bg dfˆ ~mam_Vr6 A‰H bH moQ6 VwbOmnwa Am–a O`qgJnwa

go nm¦M C¾n[adVu H s nhMmZ H s J`r0 BZ gœH am| Ho _Ur Am–a
Jw³Nm JwUm| H s VwbZm {nVšH ~ob JwUm| go H s J`r0 {ZŒnmXZ
pšWaVm Ho {ZarjU Ho {bE ‹b NœQmBˆ Ho ~mX ^r BZ C¾n[ad{Vˆ̀ m|
H m AdbmoH Z {H `m J`m0 A{YH V_ C¾n[adVu _| {nVšH ~ob Ho
_w©H m~bo _Ur AmH ma A{YH Wm 2{M¿ # Am–a Vm{bH m *30

Clonal selection in grapes

Total five mutant vines were identified from Bora-
mani, Akkalkot, Tuljapur and Jaisinghpur. Berry and
bunch characters were observed and compared to
mother vine. Observations were also recorded for
earlier identified mutants to observe the stability. Most
of the mutants identified were having bold berries
compared to the mother vine (Fig. 2 and Table 9).

{M¿ #8 {d{^Ñ AœJya C¾nmXZ jo¿m| ›| nhMmZ {H E C¾n[ad{Vˆ™m| Ho ›{U Am–a Jw³Nm JwU
Fig. 2. Berries and bunch characteristics of mutants identified from different grape growing regions

Mutant Normal Mutant Normal

Mutant Normal

Boramani

Tuljapur

Jaysinghpur

Akkalkot

Mutant Normal Mutant Normal
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Vm{bH m *8 nhMmZ {H E JE C¾n[adVu`m| H m _{U Am–a Jw³Nm {deofVmAm| na AmYm[aV ÓXeˆZ
Table 9. Performance of mutants based on berries and bunch characteristics

nhMmZ H s OJh
Place of

identification

~moam_Ur
Boramani

A« bH moQ
Akkalkot

VwbOmnwa
Tuljapur

O`qgJnwa
Jaysinghpur

H  8 gœ8
Sl. No.

_mZH
Parameters

gm_mÐ`
Normal

C¾n[adVu
Mutant

gm_mÐ`
Normal

C¾n[adVu
Mutant

gm_mÐ`
Normal

C¾n[adVu
Mutant

gm_mÐ`
Normal

C¾n[adVu"
Mutant1

gm_mÐ`
Normal

C¾n[adVu#
Mutant2

1 Jw³Nm dOZ 2J m3
Bunch weight (g)

516.1 539.3 256.08 446.5 248.3 457.2 237.58 425.36 274.52 364.85

2 "! _{U dOZ 2J m3
10 berry weight (g)

77.24 103.21 24.08 35.89 40.25 35.24 17.82 22.56 18.67 22.23

3 _{U ß`mg 2{__r3
Berry dia. (mm)

20.77 21.82 12.36 13.24 12.76 12.21 12.52 14.07 12.00 13.85

4 _{U bœ~mBˆ 2{__r3
Berry length (mm)

27.83 29.47 19.67 24.07 34.88 24.69 14.55 16.67 14.30 16.33

5 nUˆdšÐV _moQmBˆ 2{__r3
Pedicle thickness

2.98 3.04 2.60 2.87 2.73 2.29 2.03 2.42 1.85 2.20

6 QrEgEg 2°{~ 3
TSS (°B)

22.70 22.60 24.54 21.90 19.00 19.40 25.52 23.85 20.86 22.70

7 AØbVm 2/3
Acidity (%)

4.72 5.11 4.25 3.56 5.42 5.67 4.97 5.11 4.60 4.36

AœJya _| AO–d VZmd 2bdUVm3 Ho Ó{V {H  `merb
Ó{VboIH maH Am–a CZHo {gg7{Z`œ¿H V¾dm| H s BZ
{g{bH mo nhMmZ

AœJya Ho BˆEgQr So Q m~og Ho BZ {g{bH m| {d�bofU Ho
AmYma na #%$ Hœ {QJ H m M`Z {H `m J`m0 OrZ ^{dŒ`dmUr
gm¥ÕQdo`a Îmam M`{ZV Hœ {QJ _| "'& OrZ nm`r JBˆ0 "'& OrZ
_| gœ^m{dV ÓmoQrZ6 AZwÝ nVm Ho AmYma na CZH m H m`ˆ Am–a
gœa{jV ^mJ H s nhMmZ Ho {bE {d�bofU {H `m J`m 0 ""! OrZ
_| SrEZE AmH fˆU Am–a EœPmB_ H m`m] go gœ~pÐYV gœa{jV Smo_oZ
nm`o JE0 H moqSJ ^mJ Ho AmH ma6 gœa{jV Smo_oZ Edœ bdU VZmd
_| ^y{_H m Ho AmYma na nm¦M OrZ H m MwZmd {H `m J`m0 bdU

In silico identification of abiotic stress (salinity)
responsive transcription factors and their cis-
regulatory elements in grape (in collaboration
with IASRI, New Delhi)

Based on the in silico analysis of EST databases
for grape, 243 contigs were selected. Gene prediction
tools were used and 165 genes were predicted in
selected contigs. 165 genes were further analysed to
find probable protein, their function based on homology
search and also presence of conserved regions. 110
genes were found to contain conserved domains like
DNA binding, different enzymatic functions etc. Based
on the size of coding region, conserved domain and
their role in salinity stress, five genes were selected. The
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VZmd J {gV AœJya bVmAm| _| BZ OrZm| H s A{^ß`{− H m AÏ``Z
{H `m OmEJm0 BgHo gmW6 nm¦M OrZmoQmBn _| BZ OrZ Ho AZwH  ›U
H m {d�bofU {H ™m Om ahm h–0 BZ nmœM OrZmoQmBn go SrEZE
{ZŒH fÛ {H `m J`m0 AZwH  _U Ho {bE ÓmB_a ~ZmE JE Am–a nm¦M
OrZmoQmBn _| nrgrAma ÓdYˆZ {H `m J`m0 nrgrAma C¾nmXm| H m
AZwH  _U {H `m J`m0

AœJya bVm _| bdUVm VZmd Ó{V{H  `m H m {H  `m¾_H
{drbofU

O–d Óm–Ímo{JH s {d^mJ6 ZBˆ {XÞbr go {dÁmr` ghm`Vm ÓmÔ
`h n[a`moOZm OZdar #!"$ _| Amaœ^ h†Bˆ 0 Bg n[a`moOZm Ho
CÇo�` {ZØZ ÓH ma h–0 2"3 AœJya bVm _| bdUVm VZmd Ó{V{H  `m
H s Ó{VboIZ Am–a Ómo{QAm¥_ šVa na Amp½dH Ó{V{H  `m g_PZm
2#3 AœJya _| bdUVm g{hŒUwVm H s H m{`ˆH s Ó{H  `m Am–a {d{^Ñ
H mo{eH s` Ó{V{H  `mAm| H s nmašn[aH {H  `m g_PZm 2$3 _ybdšœV
_| bdUVm g{hŒUwVm Ó{H  `m Am–a VZmd pšW{V _o H b{_V {H š_
_| OrZ A{^ß`{− na BgHo Ó^md H m AÏ``Z 2%3 AœJya _|
AmemOZH bdUVm g{hŒUwVm OrZ H s nhMmZ 2&3 AœJya _oœ
bdUVm g{hŒUwVm Ho {bE H m`mˆ¾_H _mHˆ a H m {dH mg0
n[a`moOZm _| AmaEZE AZwH  _U AmYm[aV Q¨ mœg{H  ÒQ mo_ Am–a
Ómo{QAm¥_ {d�bofU H m Ó`moJ hmoJm0 Ó`moJ ~obm| H m ÓdYˆZ {H `m
J`m0 {d{^Ñ ÓmoQmoH m¥b H m _mZH sH aU ÓJ{V na h–0

C¾nmXZ Óm–Ímo{JH s

H¥ ~aZoQ gm¥{d±m¥Z H s dš{È6 CnO6 ‹ b gœaMZm Am–a dmBZ
H s JwUdÁmm Ho {b`o ^maV Ho nwUo jo¿ _| _ybdšÐVm| H m
_yÞ`mœH Z

gmV {d{^Ñ _ybdšÐVm| na H b{_V H¥ ~aZoQ gm¥{d±m¥Z H s
bVmAm| H mo dš{È6 CnO6 ‹ b gœaMZm Am–a Ãmjag Ho {b`o
_yÞ`mœH Z {H `m J`m0

H m{`H _mnXœS: XmoZm| AmYmar` Am–a ‹ b NœQmBˆ Ho Xm–amZ
H¥ ~aZoQ gm¥{d±m¥Z Ho N œQmBˆ dOZ _| _h¾dnyUˆ {^ÑVm nmBˆ JBˆ
VWm ""!Ama _| A{YH V_ Wr {OgH m AZwgaU EgAmo% Zo

expression of these genes will be analysed in salinity
stresses grapevines. Simultaneously sequence of these
genes is being analysed in five different genotypes.
DNA was extracted from five genotypes. Sequencing
primers were designed for five genes and used for the
amplification of DNA from five genotypes. PCR
products were sequenced.

Functional analysis of salinity stress response in
grapevine

This project was initiated in January 2013 with
financial assistance from Department of Biotechnology,
New Delhi. The objectives of the project are (i) to
understand the molecular response of grapevine to
salinity stress at transcript and proteome levels, (ii) to
understand the physiological mechanism of salt
tolerance in grapes and interaction among different
cellular responses to salinity stress, (iii) to study the
mechanism of stress tolerance in rootstock and its
influence on gene expression in scion variety under
stress, (iv) to identify promising salinity tolerance genes
from grapes and (iv) to develop functional markers for
salinity tolerance in grapes. The project involves RNA
sequence based transcriptome analysis and proteome
analysis. Vines were raised to conduct the experiment.
Standardisation of different protocols is in progress.

Production Technology

Evaluation of rootstocks for growth, yield, fruit
composition and wine quality of Cabernet
Sauvignon grapes grown in Pune region of India

Four year old Cabernet Sauvignon vines grafted
on seven different rootstocks were evaluated for
growth, yield and fruit composition and must
parameters.

Vegetative parameters: Significant variation was
recorded for pruning weights of Cabernet Sauvignon
during both foundation and fruit pruning with highest
being recorded on 110R rootstock followed by those on
SO4. Least was on 101-14Mgt and Fercal rootstock. No
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{H `m0 "!"7"% E_OrQr Edœ ‹ aH mb _ybdšÐVm| na {ZØZV_ Wm0
AÐ` H m{`H _mnXœSm| O–go Ho Z ß`mg6 AœVa Amgœ{Y AœVa6 ewŒH
nXmWˆ Ó{VeV _| AgmWˆH AœVa XOˆ {H `m J`m0 J mdogoH _ybdšœV
na ‹ bNœQmBˆ Ho "& {XZ ~mX {ZØZV_ š‹w QZ Ó{VeV XOˆ {H `m
J`m O~{H "!"7"% E_OrQr _| A{YH V_ Wm0 {ZØZV_ gmœHw a7
_ybdšœV AZwnmV ^r J mdogoH _ybdšœV _| nm`m J`m O~{H "%!
Ama`y _| A{YH V_ Wm 2Vm{bH m "!30

significant difference was recorded for other vegetative
parameters such as cane diameter and inter-nodal
distance and percent dry matter (at cane maturity stage).
Least sprouting percent at 15th day after fruit pruning
was recorded on Gravesac rootstock while it was
highest on 101-14 Mgt. Least stock scion ratio was also
recorded on Gravesac while it was highest on 140Ru
(Table 10).

Vm{bH m "!8 H¥ ~aZoQ gm¥{d±m¥Z Ho H m{™H ›mnXSm| na _ybdšÐVm| H m Ó^md
Table 10. Influence of rootstocks on vegetative parameters of Cabernet Sauvignon

_ybdšÐV
Rootstocks

AÓ–b NœQmBˆ
dOZ

2{H J m3
April

pruning
wt. (kg)

Ho Ðg H s
gœ®`m
No. of
canes

Ho Zß`mg
2{__r3
Cane

diameter
(mm)

AœVa Amgœ{Y
2go_r3

Inter-node
(cm)

Ho Ðg _|
ewŒH nXmWˆ
Dry matter
in canes
(%)

A−y ~a
NœQmBˆ dOZ

2J m3
October
pruning
wt. (g)

AœHw aU
Sprouting

(%)

_ybdšÐV:
H b_
AZwnmV
Stock:
Scion
ratio

"!"7"% E_OrQr
101-14 Mgt

0.66 20.15 5.18 3.75 55.49 217 68.17 1.04

""!$nr / 1103P 0.90 25.57 5.41 4.29 52.57 328 64.84 0.94

""!Ama / 110R 1.18 25.52 5.71 4.17 52.12 568 49.34 1.09

"%! Ama ỳ / 140 Ru 0.83 26.84 5.67 4.43 53.67 483 55.50 1.13

‹ aH mb / Fercal 0.59 23.05 5.67 3.59 53.04 376 57.47 1.28

J mdogoH / Gravesac 0.91 23.52 5.76 4.33 54.72 276 60.68 0.90

EgAmo% / SO4 0.97 26.12 5.56 3.85 53.12 520 58.79 1.03

SEM± 0.086 1.479 0.146 0.281 0.683 32.728 4.761 0.078

CD (p = 0.05) 0.0210 3.599 NS NS 1.663 79.65 NS 0.190

‹ b H {bH m {d^oXZ AdšWm na nUˆdšÐV _| nmofH
gœ`moOZõ {d{^Ñ _ybdšÐVm| na H b{_V H¥ ~aZoQ gm¥{d±m¥Z AœJyam|
Ho nUd̂šÐV {d�bofU ›| AmYmar` NœQmBˆ Ho %& {XZm| ZmBQ¨moOZ Am–a
‹ m¥š‹ moag {Z{hVVm _| H moBˆ gmWˆH AœVa Zht {XIm0 hmbmœ{H
{Z{hV nmoQ ¥{e`_ Ho {bE _ybdšÐVm| _oœ gmWˆH {^ÑVm Wr Am–a
nmoQ ¥{e™› ›m¿m "!"7"% E_OrQr _| A{YH V_ Wr {OgH m

Petiole nutrient composition at fruit bud
differentiation stage: The petiole analysis of Cabernet
Sauvignon grapes grafted on different rootstocks
sampled at 45 days after foundation pruning did not
show any significant difference for nitrogen and
phosphorus content. However potassium content varied
significantly among rootstocks with highest on
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AZwgaU J mdogoH VWm ""!Ama Îmam {H `m J`m0 ""!Ama _ybdšœV
_| {ZØZV_ gmo{S`_ gmœÃVm nmB̂ JBˆ {OgH m AZwgaU J mdogoH VWm
"!"7"%E_OrQr Zo {H `m Wm0 gy‚_ nmofH V¾dm| OšVm VWm
_—JZrO H s gmœÃVm _| gmWˆH AœVa Wm ~pÞH Vmœ~o Am–a bmoho H s
gmœÃVm Ho {bE gmWˆH AÐVa XOˆ Zht {H `m J`m0

CnO6 ‹ b gœMaZm Edœ Ãmjag _mZH õ {H gr ^r CnO
KQH O–go Jw³Nm| H s gœ®`m6 Am–gV Jw³Nm dOZ Edœ CnO Ó{V
EH …S6 _| gmWˆH {^ÑVm Zht Wr0 CnO gr_m $8&$ QZ9EH …S
2‹ aH mb3 go %8%" QZ9EH …S 2EgAmo%3 Wr0 ""!Ama Am–a
"!"7"% E_OrQr _ybdœšÐVm| na CçV_ Hw b KwbZerb Rmog
nXmWˆ XOˆ {H `m J`m bo{H Z _ybdšÐVm| _| AgmWˆH {^ÑVm Wr0
Hw N ‹ b gœaMZm _mZH m| O–go ag H s AØbVm Am–a nrEM6
nmoQ ¥{e`_ Am–a gmo{S`_ {Z{hVVm Ho {bE _ybdšÐVm| Ho _Ï` gmWĤ
AœVa Wm0 hmbm{H EœWmogm`{ZZ gmœÃVm Am–a {‹ Zmo{bH {Z{hVVm
""!Ama _ybdšœV na A{YH V_ Wr6 naÐVw _ybdšÐVm| Ho _Ï`
AgmWˆH AœVa Wm0 ""!$nr6 ""!Ama Edœ "%!Ama`y _ybdšÐVm|
_| CçV_ _–{bH A_b {Z{hV Wm O~{H "!"7"% E_OrQr
Am–a J mdogoH _ybdšœV _oœ {ZØZV_ Wm0 Hw b {‹ Zmo{bH `m–{JH m| Edœ
A{YH mœe ÕbodoZmoBS§g Ho {bE _ybdšÐVm| Ho _Ï` gmWˆH {^ÑVm
XoIr JBˆ0 ""!$nr6 ""!Ama Edœ "%!Ama ỳ _ybdšÐVm| _| CçV_
{‹ Zmo{bH {Z{hV nm`m J`m O~{H EgAmo% Edœ ‹ aH mb _ybdšÐVm|
_| {ZØZV_ Wm0

{d{^Ñ _ybdšÐVm| na H b{_V Wm¥_gZ grSb–g AœJya Ho dš{È
Am–a {dH mg Ho {d{^Ñ ‹ bmÅ{_H s gœ~œYr MaUm| _|
Ómo{QAmo{_H {drbofU

ÓmoQrZ {ZŒH fÛ Am–a # Sr d–ÍwVH U gœMbZ ÓmoQmoH m¥b H m emoYZ
{nNbo dfˆ Ho Xm–amZ nar{jV {H E JE Mma ÓmoQmoH m¥b Ho

gmW gmW6 EH AmemOZH {d{Y 2gœemo{YV QrgrE7EgrQmoZ9
{‹ Zmob {ZŒH fˆU {d{Y3 H mo n[aŒHš V {H `m J`m Am–a Hw b
{_bmH a6 AœJya H s nÁmr go ÓmoQrZ {ZŒH fˆU H s nm¦M {d{Y`m| H s
VwbZm H s JB0̂ hmbmœ{H ÓmoQrZ ›m¿m _| Hw N AœVa XoIo JE6 `o AœVa
gmœp®`H s` Vm–a na {ZaWˆH Wo0 {d{^Ñ D VH m| go ÓmoQrZ Óm{Ô Ho
{bE {‹ Zmob {ZŒH fˆU Am–a gœemo{YV {‹ Zmob {ZŒH fˆU {d{Y H s

101-14Mgt followed by those on Gravesac and 110R.
Least sodium concentration was recorded on 110R
rootstock followed by those on 110R, Gravesac and
101-14Mgt. Among micronutrients significant
difference was recorded for zinc and manganese
concentration but not for copper and iron concentration.

Yield, fruit composition and must parameters:
No significant difference was recorded for any of the
yield component parameters such as number of clusters,
average cluster weight and yield per acre. The yield
ranged from 3.53 tons/acre (Fercal) to 4.41 tons/acre
(SO4). Highest TSS was recorded on 110R and 101-
14Mgt rootstock but the difference was not significant
among rootstocks. Some of the fruit composition
parameters such as juice acidity and pH, juice
potassium and sodium content differed significantly
among rootstocks. Though anthocyanin concentration
and phenolic content was highest on 110R rootstock the
difference was not significant among rootstocks.
Highest malic acid content was observed on 1103P,
110R and 140 Ru rootstocks while it was least on 101-
14 Mgt and Gravesac rootstocks. Significant difference
was observed among rootstocks for total phenolic
compounds and most of the flavonoids. Highest phenol
content was recoded on 1103 P, 110R and 140 Ru
rootstocks while it was least on SO-4 and Fercal
rootstocks.

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

Refinement of protein extraction and 2D
electrophoresis protocols

Along with four protocols tried during previous
year, one promising method (modified TCA-
Acetone/Phenol extraction method) was refined and
altogether, five methods were compared for extraction
of proteins from grape leaves. Although some
differences were observed in protein yield, the
differences were statistically non-significant. Protein
yield from different tissues using phenol extraction and
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VwbZm H s JBˆ0 `Í{n nÁmr go ÓmoQrZ ›m¿m _| XmoZm| VarH m| Ho ~rM
{^ÑVm Zht Wr6 H br Am–a Jw³N o go ÓmoQrZ Óm{Ô _| Xmo VarH m| ›|
gmWˆH AœVa Wm0 gœemo{YV {‹ Zmob {ZŒH fˆU {d{Y H m Cn`moJ
H a XmoZm| D VH m| go gmWˆH Ý n go A{YH ÓmoQrZ ÓmÔ H s JBˆ
2Vm{bH m ""30

modified phenol extraction method was compared.
Though the protein yield from leaf was on par, the
protein yield from bud and cluster was significantly
different and significantly higher protein yield was
obtained by modified phenol extraction method
(Table 11).

Vm{bH m ""8 gœemo{YV {‹ Zmob {ZŒH fˆU {d{Y H m Cn`moJ H a {d{^Ñ AœJya bVm D VH m| go ÓmoQrZ ›m¿m 2{_J m9J m E‹ SÖÞ`y3
Table 11. Protein yield (mg/g FW) from grapevine tissue using phenol extraction and modified methods

{ZŒH fˆU {d{Y
Extraction method

H br
Bud

Jw³Nm
Cluster

nÁmr
Leaf

QrgrE7EgrQmoZ9{‹ Zmob {d{Y
TCA-Acetone/Phenol method

1.13 0.32 1.59

gœemo{YV QrgrE7EgrQmoZ9{‹ Zmob {d{Y
Modified TCA-Acetone/Phenol method

4.83 1.75 1.98

gmWˆH VmšVa
Significance level

* * NS

*differences significant at p<0.01

{d{^Ñ D VH m| go ÓmoQ rZ H s #Sr d–ÍwVH U gœMbZ
#Sr d–ÍwVH U gœMbZ na6 {d{^Ñ AœJya D VH ÓH mam| Ho

~rM6 ÓmoQrZ šnm¥Q H s A{YH V_ gœ®`m n{Ám`m| 2&)"3 _| Wr
{OgH m AZwgaU Jw³Nm| 2&#!3 Zo {H `m Am–a {ZØZV› šnm¥Q
H {b`m| 2$#!3 _| XOˆ {H E JE 2{M¿ $30 {d{^Ñ CÁmH m| go
ÓmoQrZ šnm¥Q H s ÓMwaVm {d{^Ñ nrEM loUr Am–a Amp½dH ^ma
loUr ›| XoIr J™r Bggo {d{^Ñ AdšWmAm| ›| ÓmoQrZ Ho AÐVar™
A{^{d™{‰V H m gœHo V {›bVm h– 2{M¿ %30

‹ bH m{bH m {d^oXZ MaU _| AÐVõ {dH {gV hm_m}Z H m AmH bZ
{d{^Ñ _ybdšœVm| na H b{_V Wm¥_gZ grSb–g H s n[an¬

n{Ám`m| H m Ebgr7E_Eg9E_Eg na AÐVõ {dH {gV hm_m}Z Ho
{bE ‹ bH m{bH m {d ôXZ MaU na {d�bofU {H `m J`m0 AÐVõ
{dH {gV AmBˆEE6 OrE$6 E~rE Am–a `yao{gb H m g^r _ybdšœV7
gmœHw a gœ̀ moOZm| _| {d{^Ñ šVam| na nVm bJm`m Om gH m0 šd_y{bV
bVmAm| ›| AmBˆEE H s gmœÃVm CçV_ Wr6 O~{H Sm¥J[aO _ybdšœV

2D electrophoresis of protein from different tissues

Among different grape tissue types, maximum
number of protein spots was recorded in leaves (581)
followed by those in clusters (520) and least spots were
recorded in buds (320) (Fig. 3). The abundance of
protein spots from different tissues was observed in
different pH range as well as molecular weight range,
suggesting differential expression of proteins at
different stages (Fig. 4).

Estimation of endogenous hormones at fruit bud
differentiation stage

Mature leaves were analyzed at fruit bud
differentiation stage for endogenous hormones in
Thompson Seedless grafted on different rootstocks
using LC-MS/MS. Endogenous IAA, GA3, ABA and
uracil in all the stock scion combinations at different
levels could be detected. Concentration of IAA was
highest on own rooted vines while it was least on
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_| g~go H _0 OrE$ Am–a E~rE gmœÃVm Ho {bE C¾H  _Ur` Ódš{Ám
XoIr JBˆ Omo {H Sm¥J[aO _| gdmˆ{YH Wm {OgH m AZwgaU
šd_y{bV bVmAm| Zo {H `m0 šd_y{bV bVmAm| _| `yao{gb H s
gdmˆ{YH O~{H Sm¥J[aO _ybdšœV _| Ð™yZV› gmœÃVm XoIr JBˆ0
SrEZE Am–a AmaEZE Ho AmH bZ Ho {bE šno‰Q¨ mo‹ moQmo_rQa {d{Y
H m _mZH sH aU {H `m J`m0

Dogridge rootstock while reverse was the trend for GA3
and ABA concentration where their concentration was
highest on Dogridge followed by those on own rooted
vines. Highest concentration of uracil was observed on
own rooted vines while it was least on Dogridge
rootstock.

{M¿ $8 {d{^Ñ CÁmH m| Ho #Sr O–b ›| ÓmoQrZ šnm¥Q H s gœ®™m
Fig. 3. No. of protein spots on 2D gel in different grapevine tissues

H br / Bud nUˆ / Leaf ›{U / Berry

{M¿ %8 AœJyabVm Ho {d{^Ñ CÁmH m| Ho #Sr O–b
Fig. 4. 2D gels of different grapevine tissues
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{d{^Ñ _ybdšÐVm| na H b{_V Wm¥_gZ grSb–g AœJyabVm ›|
‹ bN œQ mBˆ Ho nrMmV H m{bH m ^œOZ Ho Xm–amZ EœOmB_ J{V{d{Y

Sm¥J[aO6 ""!Ama na H b{_V VWm Wm¥_gZ grSb–g H s
šd_y{bV bVmAm| H s AJ šW Xmo H {bH mAm| H m ‹ b NœQmBˆ Ho !7
* {XZ Ho ~rM $ {XZ Ho AœVamb na CZH s šQmMˆ gmœÃVm6
Eo_mBboO6 naAmo„grSoO VWm nm–br{‹ Zmob Amo„grSoO 2nrnrAmo3
EœOmB_m| H m {d�bofU H aZo Ho {bE Z›wZo {bE JE0 ! {XZ na
šd_y{bV bVmAm| _| CçV_ šQmMˆ gmœÃVm XOˆ H s JBˆ {OgH m
AZwgaU Sm¥J[aO na H b{_V bVmAm| Zo {H `m6 O~{H * d| {XZ
Sm¥J[aO na H b{_V bVmAm| _| šQmMˆ gdmˆ{YH Edœ šd_y{bV
bVmAm| _| Ð™yZV› Wm0 E_mBbog J{V{d{Y šd_y{bV bVmAm| _|
CçV_ Wr6 {OgH m AZwgaU Sm¥J[aO na H b{_V bVmAm| Zo
{H `m 2{M¿ &30 ""!Ama ›| VrZ {XZ na A›mBboO J{V{d{Y ›|
AMmZH dš{È XoIr JWr O~{H Sm¥JarO Am–a šd›y{bV bVmAm|
›| H  {›H dš{È Wr0 g^r ›ybdšÁmm| ›|6 nam¥‰grS o©O Am–a nrnrAmo
EÐOmB› H s A{YH V› J{VerbVm ! {XZ na Am–a V¾n�MmV§
H  {›H H ›r nmBˆ JBˆ 2{M¿ '30 NœQmBˆ Ho ~mX "#doœ {XZ6 gdm{̂YH
H br š‹w QZ ""!Ama na H b{›V6 V¾n�MmV§ šd›y{bV Am–a
Ð™yZV› Sm¥J[aO na H b{›V bVmAm| ›| nm™m J™m 2{M¿ (30

Enzyme activity during bud break after fruit pruning
of Thompson Seedless grapevine on different
rootstocks

Apical two buds of Thompson Seedless vines
grafted on Dogridge, 110R and own rooted vines were
sampled at 3 days interval from 0 to 9 days after fruit
pruning to analyze their starch concentration and
activity of amylase, peroxidase (POD) and polyphenol
oxidase (PPO) enzymes. Highest starch concentration
was recorded on own rooted vines followed by those on
Dogridge rootstock on 0 day, while on 9th day, it was
highest on Dogridge and least on own rooted vines.
Amylase activity was highest on own rooted vines
followed by those on Dogridge rootstock (Fig. 5). In
110R, a sudden increase in amylase activity was
observed at 3rd day while gradual increase in amylase
activity was observed in own rooted and vines grafted
on Dogridge rootstock. In all the rootstocks, highest
activity of Peroxidase and PPO enzymes were observed
on 0 day followed by gradual reduction till 9th day (Fig.
6). Highest percent of bud break was recorded on 110R
followed by those on own roots on 12th day after
pruning while it was least on Dogridge (Fig. 7).

{M¿ &8 H br š‹w QZ Ho Xm–amZ A›mBboO
H m™ˆerbVm
Fig. 5. Analase activity during bud
sprouting

{M¿ '8 H br š‹w QZ Ho Xm–amZ na Am¥‰grS oO
H m™ˆerbVm
Fig. 6. Peroxidase activity during bud
sprouting

{M¿ (8 NœQmBˆ Ho ~mX "# d| {XZ H br š‹w QZ
Fig. 7. Bud burst at 12th day after
pruning
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CnO Am–a dmBZ H s JwUdÁmm Ho {bE dmBZ {H š_m| H m ^maVr`
n[apšW{V`m| _| {ZŒnmXZ

^maV Ho nwUo jo¿ _| dš{È6 CnO Am–a ‹ b gœaMZm Ho {bE
dmBZ {H š_m| 2Zm– �doV Am–a Xg bmb dmBZ {H š_m|3 Ho ÓXeˆZ
H m AÏ``Z H aZo Ho {bE EH ^maV Am–a ‹  mœg gh`moJr n[a`moOZm
ewÝ H s JBˆ0

rdoV dmBZ {©H š_m| H m ÓXeˆZ
dš{È ›mnXœS: AÏ``Z H s JBˆ �doV {©H š_m| Ho _Ï`

H m{`H ›mnXSm| _| gmWˆH AœVa XOˆ {H E J ò0 NœQmBˆ7O–dÃß`_mZ
_šH Q ßhmBQ _| !8#&! {H J m go H mobm|~mSˆ {H š_ _| !8$$!
{H J m Ho ~rM nm`m J`m0 H m{bH m š‹w QZ Ho {bE Amd�™H {XZ
VWm H m{bH m š‹w QZ Ó{VeV _| H moBˆ _h¾dnyUˆ AœVa XOˆ Zht
{H `m J`m0 emIm bœ~mBˆ Ho Ý n _| QhZr AmoO _| {©H š_m| Ho _Ï`
gmWˆH AœVa Wm0 `h dm{_ŸQZm| 2%!8'% go_r3 _| g~go H _ VWm
H mobœ~mSˆ 2(#8# go_r3 _| CçV_ nm`m J`m0 QhZr ß`mg $8**
{__r go '8&) {__r VH gmWˆH Ý n go {^Ñ Wm0 Ó{V bVm QhZr
gœ®`m _| {d{dYVm ""8)% go #%8#) VH Wr0

CnO Edœ ‹ b gœaMZm _mZH : {d{^Ñ {H š_m| _| ‹ bZ6
Jw³Nm gœ®`m Ó{V bVm6 Jw³N dOZ6 _{U dOZ Am–a Hw b
KwbZerb Rmog _| gmWˆH AœVa Wm0 Jw³N gœ®`m Ó{V bVm _|
{^ÑVm #& 2J mog _oÐg|J3 go '% 2H mobœ~mSˆ3 VH Wr0 Jw³Nm
dOZ JodwQ¨ ©´_Za _| '"8*! J m go eo{ZZ Öb—H _| "")8#* J m VH
Wm0 CçV_ "!! _{U dOZ da_Z{QZm| 2#!#8%% J m3 Am–a
{ZØZV_ arpšbœJ 2)$ J m3 _| Wm0 CnO Ó{V bVm (8&( {H J m
2H mobœ~mSˆ 3 go #8& {H J m 2ßhmBQ _šH Q3 _| Wr0 CçV_
QrEgEg 2#&8( °{~ 3 JodwQ¨ ©´_Za _| XOˆ {H E J`o O~{H {ZØZV_
2"%8%! °{~ 3 drAmoZa _| Wo0 {H š_m| Ho _Ï` ag nrEM _|
AgmWˆH AœVa Wm0

bmb dmBZ {©H š_m| H m ÓXeˆZ
dš{È _mnXœS õ Ó¾ òH NœQmB̂ Ho g_` NœQmB̂ dOZ Ho gœX^̂

_| bVm AmoO ›mnm J`m0 N œQ mBˆ7O–dÃß`_mZ6 n–{QQ dSˆ Q _|
!8""( {H J m go {gÐgm–Q _| !8$&$ {H J m VH Wm0 Omo Ó¾`oH
{H š_ Ho dš{È Ó{VÝ n _| {d{^ÑVm H m gœHo V XoVm h–0 Cç QhZr

Performance of wine varieties for yield and quality
wine under Indian Condition

An Indo France collaborative project was initiated
during 2008 to study the performance of wine varieties
(nine white and ten red wine varieties) in Pune region of
India for growth and yield parameters, fruit composition
and must parameters.

Performance of white wine varieties

Growth Parameters: Significant differences
were recorded for vegetative parameters among all the
white wine varieties studied. The pruned biomass
ranged from 0.250 kg in Muscat White to 0.330 kg in
Colombard variety. No significant difference was
recorded for days taken for bud burst and per cent bud
burst. Shoot vigour in terms of shoot length varied
significantly among the varieties. It ranged from lowest
in Vermentino (40.64 cm) to highest in Colombard
(72.2 cm). Shoot diameter differed significantly from
3.99 mm to 6.58mm. Total number of canes per vine
varied from 11.84 to 24.28.

Yield and fruit composition parameters:
Different varieties differed significantly for fruitfulness,
number of bunches per vine, bunch weight, berry
weight and TSS. Number of bunches per vine varied 25
(Gros Menseng) to 64 (Colombard). The bunch weight
ranged from 61.90 g in Gewurztraminer to 118.29 g in
Chenin. Highest 100 berry weight was recorded in
Vermentino (202.44 g) and lowest weight in Riesling
(83 g). The yield per vine ranged from 7.57 kg in
Colombard to 2.5 kg/vine in Muscat White. Highest
TSS (25.7°B) was recorded in Gewurztraminer while
the lowest (14.40 °B) in Viognier. The difference for
juice pH was found to be non-significant.

Performance of red wine varieties

Growth Parameters: Vine vigour measured in
terms of pruning weight recorded at the time of each
pruning. The pruned biomass ranged from 0.117 kg in
Petit Verdot to 0.353 kg in Cinsaut indicating variation
in growth pattern of each variety. Higher shoot vigour
in terms of shoot length was measured in Niellucio
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AmoO QhZr bœ~mBˆ Ho Ý n _| {ZÞbw{gAmo 2'#8"' go_r3 _| _mnm
J`m O~{H QhZr H s bœ~mBˆ g~go H _ _abmo 2#*8*' go_r3 _|
Wr0 QhZr ß`mg Q oØnam{ZÞbm| _| %8&& {›_r go H mbSm¥H _|
&8*& {›_r Wm0 g^r bmb dmBZ {©H š_m| _| QhZr9bVm VWm
Jw³Nm| H s gœ®`m9QhZr _| gmWˆH AœVa Wm0 Qh{Z`m| H s gœ®`m
n–{QQ dSˆQ _| "%8%) go H¥ ~aZoQ gm¥{d±m¥Z _| #$8"' VH nmBˆ
JBˆ0

CnO Edœ ‹ b gœaMZm: Ó{V bVm Hw b Jw³N gœ®`m
{Zé†{gAmo _| "*8!! go {gam _| &(8!! VH Wr0 Am–gV Jw³N
dOZ &)8%$ J m 2_abmo3 go "!%8)* J m 2Q oØnam{ZÞbm|3 nm`m
J`m0 gm– _{U dOZ g~go A{YH {gÐgm–Q 2#"#8)# J m3 _|
O~{H g~go H _ n–{QQ dSˆQ 2'%8"! J m3 _| Wm0 Am–gV CçV_
Jw³N dOZ Q oØnam{ZÞbm| _| 2"!%8)* J m3 VWm Ð™yZV› _abmo
2&)8%$ J m3 _| Wm0 Hw b KwbZerb Rmog Am–a ag nrEM Ho {bE
AgmWˆH AœVa XOˆ {H `m J`m0 dmŒnerb AØbVm !8!% J m9br
2H mbSm¥H Am–a J r{ZM3 go !8"$ J m9br 2n–{QQ dSˆQ3 Wr0

JwUdÁmm dmbr dmBZ C¾nmXZ Ho {b`o Hš {fH {H  `mAm| H m
_mZH sH aU

{dVmZ Ó~œYZ H s {H  `m`oœ6 Q¨ o{bg Edœ Q¨ oqZJ nÈ{V6 H QmBˆ
N œQmBˆ6 Óamoh {dabZ6 Jw³Nm jo¿ H mo ÓH me XoZo Ho {b`o nUˆ
{dabZ6 ‹ b7Jw³N {dabZ B¾`m{X ‹ b gœaMZm Am–a dmBZ7
JwUdÁmm H mo gwYmaZo _| em{_b h—0

H¥ ~aZoQ gm¥{d±m¥Z H s dš{È Edœ ‹ b gœaMZm na Q¨ oqZJ ÓUmbr H m
Ó^md

Sm¥J[aO _ybdšœV na H b{_V H¥ ~aZoQ gm¥{d±m¥Z go JwUr`
AœJyam| Ho C¾nmXZ na Ó{ejU ÓUmbr Ho Ó^md H m AÏ``Z H aZo
Ho {bE `h Ó`moJ _–ggˆ gwbm dmBZar6 {Obm Zm{gH _| ewÝ
{H `m J`m0 `h Ó`moJ Mma gmb nwamZr bVmAm| Omo {H {_Zr dmBˆ
Am–a D ÏdmˆYa Óamoh pšW{V 2drgnr3 Q¨ oqZJ nÈ{V na Wt6 Ho D na
{H `m J`m0 H m{`H ›mnXœSm| _|6 drgnr 2&*8'' go_r3 H s VwbZm
_| dmBˆ nÈ{V 2'"8&& go_r3 _| QhZr H s bœ~mBˆ A{YH Wr0 dmBˆ
nÈ{V 2##3 _| drgnr 2"&3 H s Anojm Ó{V bVm Ho Z gœ®`m
A{YH XOˆ H s JBˆ0 dmBˆ nÈ{V _| H moaSm¥Z H s bœ~mBˆ A{YH Wr

(62.16 cm) while the least shoot length was in Merlot
(29.96 cm). The shoot diameter ranged from 4.50 mm
in Tempranillo to 5.95 mm in Caladoc variety.
Significant differences for cane per vine and number of
bunches per vine were recorded among all the red wine
varieties. Number of canes ranged from 14.48 in Petit
Verdot to 23.16 in Cabernet Sauvignon.

Yield and fruit composition: The total number
of bunches per vine varied from 19.00 in Niellucio to
57.00 in Syrah. Average bunch weight ranged from
58.43 g in Merlot to 104.89g in Tempranillo variety.
Hundred berry weight was highest in Cinsaut (212.82 g)
while the least berry weight was in Petit Verdot (64.10
g). Average bunch weight was highest in Tempranillo
(104.89 g) and least in Merlot (58.43 g). The difference
for total soluble solids and juice pH was recorded to be
non significant. Volatile acidity ranged from 0.04
(Caladoc and Grenache) to 0.13 (Petit Verdot).

Standardization of cultural practices for the
production of quality wine

Canopy management practices to improves fruit
composition and wine quality includes, trellises
and training system, pruning, shoot thinning, leaf
removal to expose cluster zone to sunlight, bunch
thinning, etc:

Effect of training system on growth and fruit
composition of Cabernet Sauvignon grapes

This experiment was initiated at vineyards of M/s
Sula Wineries, Nasik Dist. to study the effect of training
system on production of quality grapes in Cabernet
Sauvignon grafted on Dogridge rootstock. The
experiment was conducted on four years old vines
trained to mini Y and vertically shoot positioned (VSP)
system of training. Among the vegetative parameters,
shoot length was more in Y system (61.55 cm) as
compared to VSP (59.66 cm). Higher number of canes
per vine was recorded in Y system (22) than in the VSP
(15). The cordon length was higher in Y system
resulting in higher number of bunches (79) as against 24
bunches in VSP system. Higher average bunch weight
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{OgHo n[aUm_ šdÝ n Bg›| ‹ b7Jw³Nm| H s gœ®`m 2(*36 drgnr
ÓUmbr 2#%3 Ho _wH m~bo A{YH Wr0 drgnr H s Anojm {_Zr
dmBˆ na bVmAm| _| Am–gV Jw³N dOZ Am–a CnO A{YH XOˆ
{H `m J`m0 hmbmœ{H 6 QrEgEg Am–a Ó{VeV ag Óm{Ô drgnr
nÈ{V na Q¨ oZ bVmAm| _| dmBˆ nÈ{V H s VwbZm _| A{YH Wr0

N œQ mBˆ VmarIm| H m {gam dmBZ AœJyam| H s dš{È6 CnO Am–a Ãmjag
H s JwUdÁmm na Ó^md

NœQmBˆ VmarIm| H m AœJyam| H s dš{È6 CnO Am–a Ãmjag H s
JwUdÁmm na Ó^md Ho AÏ``Z Ho {b`o S m¥J[aO _ybdšœV na
H b{_V Mma gmb nwamZr {gam bVmAm| na Ó`moJ _–ggˆ gwbm
dmBZar6 Zm{gH Ho Ãmj~mJ _| {H `m J`m0 VrZ {^Ñ {V{W ##
{gVØ~a 2ÓW_36 #( {gVœ~a 2Xygao3 Am–a & A−y ~a #!"#
2VšVr`3 na ‹ b7NœQmBˆ H s JBˆ0 N œQmBˆ Ho "#! {XZ ~mX H m{`H
›mnXœS AmœH …S o XOˆ {H E J ò0 ÓW› {V{W H s NœQmBˆ go g~go bœ~r
QhZr 2)#8(& go_r3 nmBˆ JBˆ {OgH m AZwgaU Xygar N œQmBˆ H s
{V{W 2'!8&! go_r3 Zo {H `m0 QhZr ß`mg Am–a AœV: Amgœ{Y
bœ~mBˆ _| gmWˆH AœVa XOˆ {H E JE0 {d{^Ñ {V{W`m| Ho _Ï` Ó{V
bVm ‹ b7Jw³Nm| H s gœ®`m _| gmŴH AœVa nm`m J`m0 A{YH V_
‹ b7Jw³N gœ®`m Ó{V bVm ÓW_ NœQmBˆ {V{W 2"!%3 _| O~{H
Ð™yZV› Vrgar N œQmBˆ 2'%3 _| Wr0 AÐ` NœQmBˆ {V{W`m| H s VwbZm
_| Am–gV ‹ b7Jw³N dOZ nhbr NœQmBˆ {V{W 2*$8)) J m›3 _|
A{YH Wm0 Xygar {V{W H mo N œQmBˆ H s JBˆ bVmAm| _| CnO Ó{V
bVm 2(8(* {H J m3 gdmˆ{YH Wr0 nhbr N œQ mBˆ _| CçV_
QrEgEg 2#$8*! °{~ 3 XOˆ {H `m J`m0 ag nrEM $8!&7$8))
H s a|O _| Wm0 ag _| dmŒnerb AØb !8!* J m9br go boH a
!8"' J m9br Wm0 agÓm{Ô &# go &) Ó{VeV Ho _Ï` Wr Am–a
N œQmBˆ VmarIm| Ho ~rM gmWˆH AœVa Zht nm`m J`m0

{gam Am–a eo{ZZ Öb—H {H š_ H s CnO Am–a dmBZ H s JwUdÁmm
na ‹ b7Jw³N ^ma H m Ó^md

""! Ama _ybdšœV na H b{_V {gam Am–a eo{ZZ Öb—H {H š_
H s CnO Am–a dmBZ H s JwUdÁmm na ‹ b7Jw³N ^ma Ho Ó^md H m
AÏ``Z H aZo Ho {bE ™h Ó`moJ gœšWmZ Ho Ó`moJm¾_H Ãmj7
~mJ _| {H `m J`m0 bVmAm| Ho ~rM AœVa "8# _r VWm nœ{− `m|
_| AœVa #8% _r Wm0 XmoZm| {H š_m| _| ‹ b7Jw³N ^ma Ó{V bVm

and yield per vine was recorded in mini Y trained vines
than in the VSP. However, TSS and per cent juice
recovery was more in VSP trained vines than in the Y
system.

Effect of pruning dates on growth, yield and must
quality in Syrah wine grapes

An experiment on the effect of pruning dates on
growth, yield and juice quality in Syrah wine grapes
was conducted on four years old vines grafted on
Dogridge rootstock in Vineyards of M/s. Sula Wineries,
Nasik. Fruit pruning was performed on three different
dates viz., 22nd September (first), 27th September
(second) and 5th October, 2012 (third). The data on
vegetative parameters was recorded at 120 days after
pruning. The highest shoot length (82.75 cm) was
recorded in the vines pruned on first date followed by
the second pruning date (60.50 cm). Significant
differences were recorded for shoot diameter and
intermodal length. Number of bunches per vine varied
significantly among the different dates of pruning. The
highest number of bunches were recorded in first
pruning date (104) while the least was in third pruning
(64). Average bunch weight was highest in the first
pruning date (93.88 g) as compared to the other pruning
dates. The yield per vine was highest in vines pruned
on second date (7.79 kg). Highest TSS was recorded in
first pruning (23.9 °B). The juice pH was in the range of
3.05 to 3.88. Volatile acids in the juice ranged from 0.09
g/L to 0.16 g/L. The juice recovery ranged from 52 to
58 per cent which did not differ significantly among
pruning dates.

Effect of bunch load on yield and wine quality in Syrah
and Chenin Banc variety

This experiment was conducted to study the effect
of bunch load on wine quality of Syrah and Chenin
Blanc grafted on 110R rootstock in institute’s
experimental vineyard. The vines were spaced at 1.2 m
between vines and 2.4 m between the rows. The bunch
load per vine in both the varieties was maintained at 30,
40, 50, 60, 70 and 80 bunches/vine. In Syrah, with the
increase in bunch load, vegetative growth in terms of



| 25 |

AZwgœYmZ CnbpÖY™mœ
Research Achievements

$!6 %!6 &!6 '!6 (! Am–a )! aIm J`m0 {gam _| ‹ b7Jw³N
^ma _| dš{È H aZo na H m{`H dš{È _| H _r h†Bˆ0 Bgr ÓH ma _{U
dOZ VWm ‹ b7Jw³N dOZ ^r ‹ b7Jw³N ^ma _| dš{È Ho gmW
H _ h†Am0 CnO Ó{V bVm $! ‹ b7Jw³N CnMma _| #8(( {H J m
go (! ‹ b7Jw³N CnMma _| &8&' {H J m VH Wr0 ag nrEM
$8'( go $8*" VH Wm O~{H QrEgEg $! ‹ b7Jw³N _|
##8(! °{~  go )! ‹ b7Jw³N CnMma _| "*8%! °{~  Wm0

eo{ZZ Öb—H _| H m{`H dš{È ›mnXSm| _| gmWˆH AœVa XOˆ
{H E JE0 QhZr H s bœ~mBˆ &(8!" go_r go '%8!$ go_r VH Wr
O~{H AœV: AmgpÐY bœ~mBˆ %8%& go_r go %8)$ go_r VH Wr0
‹ b7Jw³N ^ma _| dš{È Ho gmW Am–gV ‹ b7Jw³N dOZ _| H _r
Am`r0 ‹ b7Jw³N dOZ $! ‹ b7Jw³N ^ma _| ""#8)) J m_ go
boH a )! ‹ b7Jw³N ^ma _| *!8!' J m_ VH Wm0 Vrg ‹ b7
Jw³N 2$8#& {H J m9bVm3 H s VwbZm _| )! ‹ b7Jw³N9bVm
aIZo na A{YH V_ CnO (8" {H J m9bVm XOˆ H s JB0̂ ‹ b7Jw³N
^ma _| dš{È Ho gmW Hw b KwbZerb Rmog _| H _r nm`r JB0̂ ‹ b7
Jw³N ^ma _| dš{È go ag nrEM Am–a AZw_m{nV AØbVm _| H _r
Wr0

{gam dmBZ H s JwUdÁmm na gy`ˆ nh†¦M H m Ó^md
gy`ˆ ÓH me H m {gam ‹ b7Jw³N Ho {dH mg6 ‹ b gœaMZm

Edœ dmBZ JwUdÁmm na Ó^md H m AÏ``Z H aZo Ho {bE EH Ó`moJ
Am`mo{OV {H `m J`m0 gy`ˆ ÓH me Ho {bE ‹ b7Jw³N Ho nyUˆ
AZmdaU 2*&8( J m3 H s VwbZm _| Nm`m _| pšWV ‹ b7Jw³Nm|
2"#)8" J m3 Ho Am–gV ‹ b7Jw³N dOZ _| dš{È XoIr JBˆ0 _{U
ß`mg Edœ _{U bœ~mBˆ _| ^r `hr Ódš{Ám XOˆ H s JBˆ0 hmbmœ{H 6
Nm`m Ho AœXa ‹ b7Jw³Nm| Ho Hw b KwbZerb Rmog 2"*8&! °{~ 3
_| H _r nmBˆ JBˆ0 ‹ b7Jw³N Ho {d{^Ñ AZmdaU šVam| Ho ~rM
AZw_m{nV AØbVm _| gmWˆH AœVa Zht XOˆ {H `m J`m0 nyUˆ Nm`m
Ho ZrMo ‹ b7Jw³Nm| H mo aIZo na ag nrEM _| dš{È h†Bˆ0

H¥ ~aZoQ gm¥{d±m¥Z Am–a gm¥{d±m¥Z Öb—H dmBZ AœJya H s {H š_m| H s
‹ b gœaMZm na nUˆ {ZŒH mgZ H m Ó^md

CŒUH {Q~œYr` Obdm`w _| dmBZ AœJya _| ‹ b H s gœaMZm
_| gwYma Ho {bE gy`ˆ7 ÓH me EH Xwbˆ^ gœgmYZ Zht h–6 {‹ a

shoot length and shoot diameter was reduced. Similarly
berry weight and bunch weight was significantly
reduced with the increase in bunch load. The yield per
vine ranged from 2.77 kg in 30 bunch treatment to 5.56
kg in 70 bunches/vine treatment. The juice pH varied
from 3.67 to 3.91 whereas total soluble solids ranged
from 22.70 °B in 30 bunches to 19.40 °B in 80 bunch
treatment.

In Chenin Blanc, significant differences were
recorded for vegetative growth parameters. The shoot
length ranged from 57.01cm to 64.03 cm whereas inter-
nodal length varied from 4.45 cm to 4.83 cm. The
average bunch weight was reduced with the increase in
bunch load. The bunch weight ranged from 112.88 g in
30-bunch load to 90.06 g in 80-bunch load. Higher yield
of 7.1 kg/vine was recorded when 80 bunches per vine
were maintained as compared to 3.25 kg/vine in 30-
bunches/vine. With the increase in bunch load the TSS
was found to be reduced. Juice pH and titratable acidity
was reduced with the increase in bunch load.

Effect of sun exposure on wine quality in Syrah

An experiment was conducted to study the effect
of sunlight on bunch development, fruit composition
and wine quality in Syrah grapes. The average bunch
weight was increased (128.10 g) when bunches were
under the shade compared to complete bunch exposure
to sunlight (95.70 g). Same trend was also recorded for
berry diameter and berry length. However, TSS was
found to be reduced in the shaded bunches (19.50 °B).
No significant difference was recorded for titratable
acidity among different levels of bunch exposure. The
Juice pH was found to be increased when the bunches
were placed under complete shade.

Effect of leaf removal on fruit composition of Cabernet
Sauvignon and Sauvignon Blanc wine grape varieties

Though sunlight is not a scarce resource in
tropical climate for improving fruit composition in wine
grapes, there is still a deficiency of sunlight into the fruit
zone in vigorous varieties (eg. Sauvignon Blanc) with
denser canopies. In this experiment, the clusters were
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^r gKZ {dVmZ Ho gmW AmoOšdr {H š_m| 2O–go gm¥{d±m¥Z Öb—H 3
_| ‹ b7jo¿ _| gy`ˆ7ÓH me H s H _r nmBˆ OmVr h–0 Bg Ó`moJ _|
H¥ ~aZoQ gm¥{d±m¥Z Am–a gm¥{d±m¥Z Öb—H {H š_m| _| ‹ b jo¿ VH
gy`ˆ ÓH me H s nh†¦M Ho {bE {dVmZ Ho {H gr EH Va‹ M`{ZV
nUˆ {ZŒH mgZ {H `m J`m0 {daoOZ Ho g_` Jw³N Ymar` Qh{Z`m|
go &7' AmYmar` nUm] H m {ZŒH mgZ {H `m J`m0

H¥ ~aZoQ gm¥{d±m¥Z _| AØbVm6 nmoQ o{e`_ ›m¿m VWm QmQ ˆ[aH
AØb Ho {bE gmWˆH AœVa XoIo JE0 {dVmZ Ho nydu {hšgo _| nUˆ
{ZŒH mgZ go eHˆ am Edœ EœWmogmBE{ZZ ›m¿m AZwnMm[aV H s Anojm
A{YH Wr O~{H np�M_ H s Amoa nUˆ {ZŒH mgZ Zo H _ H s0
O~{H EœWmogmBE{ZZ Edœ {‹ Zmo{bH `m–{JH m| H s gmœÃVm _|
AZwnMm[aV VWm CnMm[aV bVmAm| Ho _Ï` AœVa Zht Wm6 {dVmZ
Ho XmoZm| Amoa nUˆ {ZŒH mgZ go CZH s gmœÃVm _| _m_ybr dš{È h†Bˆ0

gm¥{d±m¥Z Öb—H _| {d{^Ñ CnMmam| Ho _Ï` _{U dOZ6
QrEgEg6 AØbVm6 nrEM6 Am–a nmoQ o{e`_ ›m¿m _| gmWˆH AœVa
XoIo JE0 nydˆ H s Amoa go nUˆ {ZŒH mgZ H aZo na ‹ b gœMaZm
›mnXœS Ó^m{dV h†E O~{H np�M_ H s Amoa go nUˆ {ZŒH mgZ go
eHˆ am VWm {‹ Zmo{bH `m–{JH m| _| H _r h†Bˆ0 AZwnMm[aV H s VwbZm
_| {dVmZ Ho XmoZm| Amoa go nUˆ {ZŒH mgZ H aZo na _o{bH AØb
›m¿m _| ^mar H _r nmBˆ JBˆ0

H¥ ~aZoQ gm¥{d±m¥Z bVmAm| _| Ó`w− nmoQ ¥{e`_ H m Ó¾`j Am–a
Ad{eœ Ó^md

""!Ama _ybdšœV na H b{_V H¥ ~aZoQ gm¥{d±m¥Z bVmAm|
{OZ_| nydˆ _m–g_ _| nmoQ ¥{e`_ H s dJuHš V Smo©O Xr JBˆ Wr6 _|
#!"# H s AmYmar` NœQmBˆ go Ó`w− nmoQ ¥{e`_ H m Ó¾`j Am–a
Ad{eœ Ó^md Ho H m AÏ``Z H aZo Ho {bE EH Ó`moJ ewÝ
{H `m J`m0 {d{^Ñ CnMmam| ›| CncÖY nmoQ o{e™› H s ›m¿m %"'
go #(%! nrnrE› Wr Am–a Vm{bH m "# Ho AZwgma &!7#!!
{H J m nmoQme9ho {X™m J™m0 ‹ b NœQmBˆ Ho g_` g^r CnMmam| ›|
ewŒH dOZ Ho AmYma na "& QZ E‹ dmBˆE_9ho ‹ b7NœQmBˆ Ho
g_` {X`m J`m0 {d{^Ñ CnMmam| _| CnO "(8"* go "*8&&
QZ9ho Am–a QrEgEg ##8#( go ##8*# °{~  VH nm`m J`m0
CnO6 NœQmBˆ7 O–dÃß`_mZ6 QrEgEg6 AØbVm Am–a EœWmogm`{ZZ
gmœÃVm _| {d{^Ñ CnMmam| Ho _Ï` gmWˆH AœVa Zht Wm0 {d{^Ñ

exposed to sunlight on either side of the canopy by
selective leaf removal in fruit zone in Cabernet
Sauvignon and Sauvignon Blanc grape varieties. 5-6
basal leaves on cluster baring shoots were removed at
the time of veraison.

In Cabernet Sauvignon, significant difference was
observed only for acidity, potassium content and tartaric
acid. Leaf removal in eastern side of the canopy
increased sugar content and anthocyanin content while
west side leaf removal reduced it. Though concentration
of anthocyanins and phenolic compounds did not vary
between treated and control vines, there was slight
increase in their concentration in vines which received
leaf removal treatment on both the sides of canopy.

In Sauvignon Blanc, significant difference was
observed for berry weight, TSS, acidity, pH, and
potassium content among different treatments. Leaf
removal on east side of the canopy influenced fruit
composition parameters while west side leaf removal
reduced sugar and phenolic compounds. Drastic
reduction in malic acid concentration was observed in
response to leaf removal on both east and west side of
canopy compared to control vines.

Direct and residual effects of applied potassium in
Cabernet Sauvignon vines

An experiment was initiated in 2012 during
foundation pruning to study the direct and residual
effects of potassium in Cabernet Sauvignon raised on
110R rootstock which were fertilised with graded doses
of potassium during previous growing seasons.
Available potassium content ranged from 416 to 2740
ppm under different treatments and 50 to 200 kg
K2O/ha was applied as per treatment details given in
table 12. All the treatments received 15 ton FYM/ha (on
dry weight basis) at the time of fruit pruning. The yield
varied from 17.19 to 19.55 ton/ha and TSS content
ranged from 22.27 to 22.92 °B under different
treatments. There was no significant difference in yield,
pruned biomass, TSS, acidity and anthocyanin
concentration amongst different treatments. Sodium
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CnMmam| _| _{U ag _| gmo{S`_ H s ›m¿m '*8# go && nrnrE_
VH Wr0 H {bH m {d^oXZ6 nyUˆ ~m–a Edœ {daoOZ MaU na n{Ám`m|
_| nmoQ ¥{e`_ H s _m¿m AZwnMm[aV _| {ZØZ Wr VWm CnMma {OZ_|
_šXm _| CnbÖY nmoQ ¥{e`_ A{YH V› Wm6 _| A{YH V_ Wr
2Vm{bH m "$30 Z_yZm| H s g^r AdšWmAm| na nUˆdšÐVm| _|
gmo{S`_ ›m¿m gwa{jV gr_mAm| _| Wr0

concentration in berry juice ranged from 69.2 to 55.0
ppm under different treatments. Potassium content in
petioles at bud differentiation stage, full bloom stage
and veraison stage was lowest in control treatment and
highest in treatment having highest available K content
in soil (Table 13). Sodium content in petioles was with
in safe limits at all the stages of sampling.

Vm{bH m "#8 H¥ ~aZoQ gm¥{d±m¥Z _| CnO Am–a CnO _mnXœSm| na Ó`w− nmoQ ¥{e`_ H m Ó^md
Table 12. Effects of applied potassium on yield and yield parameters in Cabernet Sauvignon

CnMma
Treatment
(K2O kg/ha)

_šXm _|
CnbÖY
nmoQ ¥{e`_
Available
K in soil
(ppm)

CnO
Yield
(t/ha)

AØbVm
Acidity
(%)

QrEgEg
2°{~ 3

TSS (°B)

›šQ
nrEM
Must
pH

EœWmo7
gm`m{ZZ
Antho-
cyanin in
must
(mg/g)

Oyg
nmoQ ¥{e`_
Berry
juice K
(%)

¾dMm
nmoQ ¥{e`_
Berry
skin K
(%)

Oyg
gmo{S`_
Berry

juice Na
(ppm)

¾dMm
gmo{S`_
Berry
skin Na
(ppm)

Qr" / T1 (0) 416 17.76 0.69 22.42 3.49 1.786 0.131 0.381 55.0 39.7

Qr# / T2 (50) 448 17.19 0.68 22.48 3.51 1.773 0.129 0.331 55.8 38.6

Qr$ / T3 (100) 659 19.55 0.67 22.62 3.55 1.774 0.132 0.336 56.3 39.3

Qr% / T4 (200) 1065 18.88 0.67 22.48 3.55 1.747 0.137 0.368 66.3 41.5

Qr& / T5 (100) 1397 18.74 0.67 22.92 3.52 1.788 0.130 0.306 61.7 38.6

Qr' / T6 (200) 1846 17.65 0.69 22.52 3.48 1.794 0.132 0.322 58.8 39.6

Qr( / T7 (0) 2300 18.27 0.68 22.27 3.51 1.789 0.132 0.304 66.7 40.1

Qr) / T8 (0) 2740 19.26 0.69 22.78 3.47 1.783 0.136 0.377 69.2 40.2

SEM± 1.72 0.01 0.47 0.05 0.035 0.04 0.046 2.2 1.13

LSD (p=0.05) NS NS NS NS NS NS NS 4.6 NS

H¥ ~aZoQ gm¥{d±m¥Z bVmAm| _| _šXm nmoQ ¥{e`_ H s H  mœ{VH gr_m
{nNbo Hw N dfm] _| Mm–dZ Ó`moJm¾_H ^yIœSm| go XOˆ CnO

Am–a CnbÖY _šXm nmoQ ¥{e`_ AmœH …S m| H m Cn`moJ H aHo _šXm
nmoQ ¥{e`_ H s H  mœ{VH gr_m H m {ZYmˆaU Ho Q Am–a ZoÞgZ šH– Qa
AmaoI VH ZrH Ho Îmam {H `m J`m0 {d{^Ñ dfm] _| CnO $8!*

Critical limit of soil potassium in Cabernet Sauvignon
vines

Yield and available soil potassium data recorded
from fifty four experimental plots over the years was
used to determine the critical soil available potassium
limit by using Cate and Nelson scatter diagram
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Vm{bH m "$8 H¥ ~aZoQ gm¥{d±m¥Z ›| Ó`w− nmoQ o{e`_ H m {d{^Ñ dš{È AdšWm na nUˆdšÐV ›| nmoQ ¥{e`_ Am–a gmo{S`_ ›m¿m na Ó^md
Table 13. Effects of applied potassium on petiole K and Na at different growth stages in Cabernet Sauvignon

CnMma
Treatment

H br {d^oXZ AdšWm
Bud differentiation stage

nyUˆ nwŒnZ AdšWm
Full bloom stage

{daoOZ AdšWm
Veraison stage

/ nmoQ ¥{e`_
%K

/ gmo{S`_
%Na

/ nmoQ ¥{e`_
%K

/ gmo{S`_
%Na

/ nmoQ ¥{e`_
%K

/ gmo{S`_
%Na

Qr" 9 T1 (0 K2O/ha) 0.818 0.33 0.85 0.27 1.63 0.297

Qr# 9 T2 (50 kg K2O/ha) 0.827 0.33 0.84 0.28 1.80 0.352

Qr$ 9 T3 (100 kg K2O/ha) 0.867 0.36 1.15 0.26 2.06 0.356

Qr% 9 T4 (200 kg K2O/ha) 0.817 0.34 1.25 0.31 2.01 0.279

Qr& 9 T5 (100 kg K2O/ha) 0.875 0.35 1.26 0.28 2.18 0.298

Qr' 9 T6 (200 kg K2O/ha) 0.997 0.36 1.23 0.27 2.22 0.286

Qr( 9 T7 (0 kg K2O/ha) 0.895 0.33 1.25 0.26 2.39 0.324

Qr) 9 T8 (0 kg K2O/ha) 1.077 0.36 1.38 0.31 2.61 0.291

EgBˆE_± 9 SEM± 0.032 0.02 0.03 0.03 0.06 0.040

EbEgSr 2nr = !8!&3
LSD (p=0.05)

0.068 0.05 0.06 0.06 0.14 0.086

go #"8! QZ9ho VH nmBˆ JBˆ0 _šXm _| CnbÖY nmoQ ¥{e`_ H m
{ZYmˆaU AmYmar` N œQmBˆ na {H `m J`m Am–a "#' nrnrE_ go
#)*! nrnrE_ VH nmBˆ JBˆ0 ""! Ama _ybdšœV na CJmBˆ JBˆ
H¥ ~aZoQ gm¥{d±m¥Z bVmAm| Ho {bE _šXm _| CnbÖY nmoQ ¥{e`_ H s
H  mœ{VH gr_m $(& nrnrE_ 2{M¿ )3 Wr0

H¥ ~aZoQ gm¥{d±m¥Z bVmAm| _| nUˆdšÐV nmoQ ¥{e`_ gmœÃVm H s
H  mœ{VH gr_mEœ

{nNbo Mma dfm] Ho Xm–amZ *' {d{^Ñ Ó`moJm¾_H Ãmj ~mJm|
go CnO Edœ nUˆdšÐV _| nmoQ ¥{e`_ ›m¿m Ho AmYma na H {bH m
{d^oXZ Am–a nyUˆ nwŒnZ AdšWm na H¥ ~aZoQ gm¥{d±m¥Z bVmAm| _|
nUˆdšÐV nmoQ ¥{e`_ H s H  mœ{VH gr_m H m {ZYmˆaU Ho Q Am–a ZoÞgZ
šH– Qa AmaoI VH ZrH Ho Îmam {H `m J`m0 CnO #8(" go #"8'

technique. The yield ranged from 3.09 to 21.0 ton /ha
in different years. Available potassium (1N neutral
ammonium acetate extractable potassium) in soil was
determined at the foundation pruning and ranged from
126 ppm to 2890 ppm. The critical limit for available
potassium in soil for Cabernet Sauvignon vines raised
on 110R was 375 ppm (Fig. 8.).

Critical limits of petiole potassium concentration in
Cabernet Sauvignon vines

Critical limits of petiole potassium content at bud
differentiation stage and full bloom (flowering) stage
in Cabernet Sauvignon vines was determined based on
yield and petiole K content from 96 different
experimental vineyards/plots recorded during last four
years using scatter diagram technique of Cate and
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QZ9ho VH Wr0 H br {d^oXZ MaU _| nUˆdšÐV nmoQ ¥{e`_ gmœÃVm
!8$& go "8"!/ Am–a nwŒnZ na !8%)7#8!&/ VH Wr0
H {bH m {d^oXZ Am–a nyUˆ nwŒnZ AdšWm na nUˆdšÐV _| H  mœ{VH
nmoQ ¥{e`_ gmœÃVm H  _e: !8(!/ Am–a !8)!/ nmBˆ JBˆ 2{M¿
* Am–a "!30

Nelson. The yield ranged from 2.71 to 21.6 ton/ha. At
bud differentiation stage petiole K concentration ranged
from 0.35 to 1.10% and 0.48 to 2.05% at flowering
stage. The critical K concentrations in petioles at bud
differentiation stage and full bloom was found 0.70%
and 0.80% respectively (Fig. 9 and 10).

""! Ama _ybdšœV na CJmBˆ JBˆ H¥ ~aZoQ gm¥{d±m¥Z bVmAm|
Ho {bE qgMmBˆ AZwgyMr H m _mZH sH aU

Ó`moJ Nh CnMma Ho gmW ewÝ {H `m J`m Wm 2qgMmBˆ
AZwgyMr ‹ gb dš{È AdšWm Edœ AZmdšV Vgbm go #!"! _| XOˆ
dmŒnrH aU Ho AmYma na Wr30 ‹ b NœQmBˆ Ho ~mX qgMmBˆ amoH
na {nNbo dfˆ Ho Ómaœ{^H AÏ``Z Ho AmYma na6 `h Ó`moJ
#!"#7"$ _| gœemo{YV {H `m J`m0 ‹ b NœQmBˆ Ho *" {XZm| ~mX
{~Zm qgMmBˆ H m Z`m CnMma 2Qr(3 Cn`wˆ− qgMmBˆ AZwgyMr _|
em{_b {H `m J`m 2Vm{bH m "%30 bJmVma ~m[ae H s dOh go
#!"#7"$ _| Xmo N œQmBˆ _m–g_ Ho Xm–amZ6 (( {XZ H s Ad{Y Ho
{bE H moBˆ ~m‘ qgMmBˆ Zht Xr JBˆ0 ‹ gb7Ad{Y Ho Xm–amZ Hw b
Vgbm dmŒnrH aU "%('8'* Wm0

{d{^Ñ qgMmBˆ CnMmam| Ho VhV CnO "(8#* go "*8#'
QZ9ho VH Wr 2Vm{bH m "&30 qgMmBˆ AZwgyMr Qr( {Og›| dfmˆ
Ho Abmdm ")#8)" {__r qgMmBˆ CnMma Wm6 Cç qgMmBˆ CnMmam|
Ho ~am~a CnO Am–a JwUdÁmm ÓmÔ H aZo Ho {bE n`mˆÔ nm`m J`m0

Standardization of irrigation schedule for
Cabernet Sauvignon vines raised on 110R
rootstock

The experiment was initiated with six treatments
(irrigation schedule based on crop growth stage and
recorded open pan evaporation in 2010). Based upon
previous year’s preliminary studies on irrigation
withholding after fruit pruning, the experiment was
modified in 2012-13. The new treatment (T7) has been
included in the above irrigation schedule with no
irrigation after 91 days after fruit pruning (Table 14).
During the two pruning seasons in 2012-13, no external
irrigation was given for a period of 77 days due to
frequent rains. The total pan evaporation recorded
during the crop period was 1476.69.

The yield under different irrigation treatments
ranged from 17.29 to 19.26 t/ha (Table 15). The
irrigation schedule T7 with least irrigation application
of 182.81 mm apart from rainfall was found sufficient

{M¿ )8 H¥ ~aZoQ gm¥{d±m¥Z bVmAm| Ho [bE ›šXm
nmoQ o{e™› H s H  mœ{VH gr›m
Fig. 8. Critical limit of available soil
potassium for Cabernet Sauvignon vine

{M¿ *8 H {bH m {d^oXZ AdšWm na nUˆdšÐV
nmoQ o{e™› H s H  mœ{VH gr›m
Fig. 9. Critical limit of petiole potassium
content at bud differentiation stage

{M¿ "!8 nyUˆ nwŒnZ AdšWm na nUd̂šÐV nmoQ o{e™›
H s H  mœ{VH gr›m
Fig. 10. Critical potassium content in
petioles at flowering stage
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Vm{bH m "%8 ""! Ama _ybdšœV na CJmBˆ JBˆ H¥ ~aZoQ gm¥{d±m¥Z bVmAm| Ho {bE qgMmBˆ AZwgyMr CnMma
Table 14. Irrigation schedule treatments of Cabernet Sauvignon vines raised on 110R rootstock

dš{È AdšWm
Growth Stage

Qr"
T1

Qr#
T2

Qr$
T3

Qr%
T4

Qr&
T5

Qr'
T6

Qr(
T7

AmYm[a` NœQmBˆ / ~–H NœQmBˆ
Foundation Pruning / Back Pruning

emI dš{È 2"7%! {XZ3
Shoot growth (1-40 days)

45* 45 60 30 30 30 30

‹ b H br {d^oXZ 2%"7'! {XZ3
Fruit bud differentiation (41-60 days)

15 15 15 15 15 15 15

H mŠ n[an¬ Z Am–a ‹ b H br {dH mg 2'"7"#! {XZ3
Cane maturity and fruit bud development (61-120 days)

15 15 15 15 15 15 15

"#" {XZ 7 ‹ b NœQmBˆ
121days - fruit pruning

30 15 15 15 15 15 15

‹ b NœQmBˆ / ‹ moadSˆ N œQmBˆ
Fruit Pruning / Forward Pruning

emI dš{È 2"7%! {XZ3
Shoot growth (1-40 days)

45 45 60 30 30 30 30

nwŒnZ go _{U PSZm 2%!7&& {XZ3
Bloom to shatter (40-55 day)

15 30 15 30 30 30 30

_{U dš{È Edœ {dH mg AdšWm I 2&'7*! {XZ3
Berry growth and development stage I (56-90 days)

45 30 30 30 15 15 15

_{U dš{È Edœ {dH mg AdšWm II 2*"7"!& {XZ3
Berry growth and development stage II (91-105 days)

45 30 30 30 15 15 –

n[an¬ Z go H QmBˆ 2"!'7"%& {XZ3
Ripening to harvest (106-145 days)

45 15 15 15 30 15 –

Amam_ Ad{Y 2‹ gb Ho ~mX #! {XZ3
Rest period (20 days after harvest)

15 - 15 – 15 – –

*=Iwbm Vgbm dmŒnrH aU Ho AmYma na Ó{VeV nwZõny{Vˆ *= % replenishment based on open pan evaporimeter

qgMmBˆ AZwgyMr Qr( _| Ob Cn`moJ XjVm "!$8%# {H J m9{__r
Ó`w− Ob XOˆ H s JBˆ0 Ãmjag _| {‹ Zmob6 AœWmogmBE{ZÐg6
QmQ[̂aH Am–a _–{bH AØb H s ›m¿m ›| H moBˆ gmWĤ AœVa Zht XoIm

to achieve yield and quality equivalent to other higher
irrigation treatments. The Water use efficiency (WUE)
of 103.42 kg of grapes/mm of irrigation water applied
was recorded in irrigation schedule T7. Analysis of the
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Vm{bH m "&8 qgMmBˆ CnMma H m ""! Ama _ybdšœV na H b{_V H¥ ~aZoQ gm¥{d±m¥Z bVmAm| _| Ob Cn`moJ XjVm6 CnO Am–a CnO
›mnXSm| na Ó^md

Table 15. Effect of irrigation treatments on water use efficiency, yield and yield parameters in Cabernet
Sauvignon vines raised on 110R rootstock

CnMma
Treatment

CnO
Yield
(t/ha)

OCX
2{H J m9{__r

Ob3
WUE (kg/
mm water )

qgMmBˆ
2{__r3

Irrigation
water (mm)

Jw³Nm dOZ
2J m3

Bunch wt.
(g)

Jw³Nm| H s
gœ®`m

Bunch no.

QrEgEg
2°{~ 3

TSS (°B)

Oyg nrEM
Juice pH

AØbVm
2J m9br3
Acidity
(g/L)

Qr" / T1 18.59 51.93 358.03 77.65 73 22.61 3.57 6.95

Qr# / T2 18.38 64.40 285.39 75.03 71 22.44 3.57 6.98

Qr$ / T3 19.26 56.34 341.92 78.50 73 22.46 3.61 6.95

Qr% / T4 17.77 75.79 234.50 75.10 68 22.70 3.55 6.98

Qr& / T5 17.29 71.10 243.19 78.50 65 22.71 3.58 6.93

Qr' / T6 17.67 84.26 209.74 77.53 68 22.56 3.54 7.00

Qr( / T7 18.91 103.42 182.81 79.73 66 22.30 3.56 7.03

SEM± 1.14 - - 3.54 4.87 0.37 0.034 0.13

CD (p=0.05) NS - - NS NS NS NS NS

J`m0 BgHo Abmdm6 {d{^Ñ qgMmBˆ CnMmam| Ho ‹ bšdÝ n bVm
nmofU H s pšW{V gmWˆH Ý n go AbJ Zht Wr0

AœJya H s JwUdÁmm Am–a CnO _| gwYma Ho {bE O–d{Z`m_H
AZwgyMr H m _mZH sH aU

Zd {dH {gV Am–a Am™m{VV AœJya H s {H š_m| Ho {bE O–d{Z`m_H
AZwgyMr H m _mZH sH aU

AœJya H s {d{^Ñ {H š_m| O–go {H  _gZ grSb–g6 aoS°bmo~
_mœOar ZdrZ6 ‹– ÐQmgr grSb–g6 Am–Q_ am¥̀ b Am–a Am–Q_ grSb–g
Ho {bE O–d{Z`m_H m| H s BœV_ ›m¿m _mZH sHš V H aZo Ho {bE
Xygao dfˆ `h Ó`moJ Am`mo{OV {H `m J`m0 _{U {dH mg H s $7
% {__r Am–a '7( {__r MaU na OrE$ 2#! Am–a $! nrnrE_3

must for phenols, anthocyanins, tartaric and malic acid
did not show any significant differences between the
treatments. Vine nutritional status in response to diff-
erent irrigation treatments did not differ significantly.

Standardization of bioregulators schedule for
improving quality and yield of table grapes

Standardization of bioregulator schedule for newly
developed and introduced grape varieties

This experiment was conducted for second year
to standardize the optimal dose of bioregultors for
different table grape varieties such as Crimson Seedless,
Red Globe, Manjri Naveen, Fantasy Seedless, Autumn
Royal and Autumn Seedless. Different concentrations
of GA3 (20 and 30 ppm) and CPPU (0.25, 0.50 and 1.00
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Am–a grnrnr`y 2!8#&6 !8&! Am–a "8! nrnrE_3 H s {d{^Ñ
gmœÃVm H m Cn`moJ {H `m J`m0

O–d{Z`m_H H s ›m¿m Edœ g_` Ho gœ~œY _| {H š_m| Zo
{d{^Ñ Ó{V{H  `m Xr0 _{U AmH ma Edœ AÐ` JwUdÁmm ›mnXœSmo _|
dš{È Ho {bE {H  _gZ grSb–g _| OrE$ @ #! nrnrE_ 5
grnrnr`y @ " nrnrE_ Ó^mdr Wm0 _mœOar ZdrZ _| _{U AmH ma
Edœ AÐ` ›mnXSm| _| dš{È Ho {bE grnrnr`y @ !8& nrnrE_ Am–a
OrE$ @ #! nrnrE_ H m Cn`moJ Ó^mdr Wm0 Am–Q_ am¥̀ b _| _{U
AmH ma Edœ AÐ` ›mnXœSm| _| dš{È Ho {bE grnrnr`y @ !8#& go
!8& nrnrE_ Am–a OrE$ @ #! nrnr_ H m Cn`moJ BœV_ Wm0
Am–Q_ grSb–g _| _{U AmH ma _| dš{È grnrnr`y @ !8#& go "
nrnrE_ VWm OrE$ @ #! nrnrE_ Ho Ó`moJ go ÓmÔ h†Bˆ0 Aœ{V_
{ZŒH fˆ na nh†œMZo Ho {bE Ó`moJ H s AÐ™ Xmo dfˆ nwZmˆdš{Ám hmoJr0

hm_m}Z Adeofm| H m {drbofU
Nh AœJya H s {©H š_m| _mœOar ZdrZ6 ‹– ÐQ mgr grSb–g6

aoS°bmo~6 {H  _gZ grSb–g6 Am–Q_ am¥`b Am–a Am–Q_ grSb–g
_| grnrnr ỳ Am–a OrE$ Ho Anß`` H s OmœM Ho {bE EH AÏ``Z
{H `m J`m0 grnrnr`y @ !8#&6 !8&! Am–a " nrnrE_ VWm OrE$
@ #! nrnrE_ Ho gœ`moOZm| _| $7% {__r Am–a '7( {__r _{U
MaUm| na Sw~mo H a {XE JE Wo0 n[aUm_ ~VmVo h— {H g^r {©H š_m|
_| grnrnr`y @ !8#& nrnrE_ 5 OrE$ @ #! nrnrE_ Ho Ó`moJ
go Cgr {XZ # KœQ o ~mX Adeof Zht XoIo JE O~{H grnrnr`y @
!8&! nrnrE_ AHo bo Am–a grnrnr`y " nrnrE_ Am–a OrE$ @
#! nrnrE_ XoZo na g^r {©H š_m| _| {d{^Ñ ‹ bmÅ{_H s MaUm| na
AmdoXZ Adeofm| Ho šVa _| H  {_H ˜mg h†Am0 g^r {©H š_m| _|
grnrnr`y @ !8#& Am–a !8&! nrnrE_ OrE$ @ #! nrnrE_ Ho
gmW CnMm[aV H aZo na "!7"# {__r _{U AmH ma go Vw…SmBˆ VH
H moBˆ Adeof ÓmÔ Zht h†E0

AœJyam| _| „bmo_u¬w EQ „bmoamBS H s O–d Ó^mdH m[aVm6 nmXn
{dfm− Vm Am–a Adeof

Wm¥_gZ grSb–g AœJyam| _| „bmo_u¬w EQ „bmoamBS 2{bhmo{gZ
&!& EgEb3 H s O–d Ó^mdH m[aVm Am–a nmXn {dfm− Vm H m
_yÞ`mœH Z H aZo Ho {bE EH Ó`moJ {H `m J`m0 AmYmar` N¦QmBˆ Ho

ppm) were used at 3-4 mm and 6-7 mm stage of berry
development.

Each variety responded differently with respect to
time and dose of bioregulator applied. For Crimson
Seedless GA3 @ 20ppm + CPPU @ 1ppm was found
effective in increasing berry size and other quality
parameters. For Manjri Naveen, application of 0.5 ppm
CPPU and GA3 @ 20 ppm found effective in increasing
berry size as well as quality. Application of CPPU @
0.25 to 0.5 ppm and GA3 @ 20 ppm seems to be
optimum for increasing berry size as well as quality of
Autumn Royal. In Autumn Seedless increased berry
size could be achieved through application of CPPU @
0.25 to 1 ppm and GA3 @ 20 ppm. The experiment will
be repeated for two more years for final conclusion.

Analysis of hormone residues

A study was also conducted to examine the
dissipation of N-[2-chloro-4-pyridinyl]-N´-phenylurea
(CPPU) and Gibberellic acid (GA3) in 6 different grape
varieties namely Manjri Naveen, Fantasy Seedless, Red
Globe, Crimson Seedless, Autumn Royal and Autumn
Seedless. Combination of CPPU @ 0.25, 0.50 and 1
ppm with GA3 @ 20 ppm were given at 3-4 mm and 6-
7 mm berry stages as a dip. The results indicated that
application of CPPU @ 0.25 ppm + GA3 @ 20 ppm did
not show residues of CPPU in all the varieties on 0 day
at 2 hours after application, while treatments of CPPU
@ 0.50 ppm alone and CPPU @ 1 ppm along with GA3
@ 20 ppm resulted in gradual decrease in residue levels
of CPPU and GA3 at various phenological stages in all
the varieties. In treatments with CPPU@ 0.25 ppm and
0.50 ppm along with GA3 @ 20 ppm, no residue levels
of CPPU and GA3 were detected at 10-12 mm berry
size till harvesting in all the varieties.

Bio efficacy, phytotoxicity and residues of Chlormequat
chloride in grapes

An experiment was conducted to evaluate the bio-
efficacy and phyto-toxicity of Chlormequat chloride
(Lihocin 505 SL) in Thompson Seedless grapes. The
data on bio-efficacy of CCC showed significant
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*! {XZ ~mX H m{`H _mnXœSm| O–go QhZr ß`mg6 AœV:7Amgœ{Y
Xyar6 QhZr bœ~mBˆ6 nUˆ jo¿ Edœ N œQmBˆ dOZ na {d{^Ñ CnMmam|
Ho _Ï` gmWˆH AœVa nmE JE0

grgrgr H s Ó`w− {d{^Ñ gmÐÃVmAm| Zo Vw…S mBˆ CnamœV
_mnX½Sm| O–go ‹ b7Jw³N dOZ6 SœSr H s _moQmB6̂ ¾dMm H s _moQmB6̂
QrEgEg Am–a AØbVm _| gmWˆH AœVa XoIo JE0 CçV_ QhZr
ß`mg6 nUˆ jo¿ Am–a {ZØZ AœV: Amgœ{Y bœ~mBˆ AmYmar` N¦QmBˆ
Ho ~mX $7& nÁmr AdšWm na grgrgr @ &!! J m EAmBˆ9ho Ho
EH b CnMma ›| Wr0

O~ grgrgr @ "!!! J m EAmBˆ9ho Ó`w− {H `m J`m Vmo
n{Ám`m|6 QhZr6 Óamoh6 _{U7Jw³N na {H gr ^r {dHš {V Ho bjU
na Zht {›bo0

{d{^Ñ šWmZm| go EH ¿ {H E JE {d{^Ñ MaUm| Ho AœJya
Z_yZm| _| „bmo_u¬w EQ „bmoamBS 2grgrgr3 Ho Adeof nmE JE0
CnMm[aV Edœ AZwnMm[aV XmoZm| ›| "!7"# {__r _{U AmH ma na
AÐ` MaUm| H s VwbZm _| A{YH Adeof nm`o JE0 CnMm[aV
Z_yZm| _| grgrgr šVa E_AmaEb go A{YH Wm O~ {H 6
AZwnMm[aV _{U Z_yZm| _| Adeofm| H m šVa E_AmaEb go H _ Wm0
Vw…SmBˆ AdšWm na nU6̂ nUd̂šÐV Edœ QhZr _| Adeofm| H m {d�bofU
{H `m Am–a A{YH mœe Z_yZm| _| `h E_AmaEb Ho ZrMo {_bm0

AœJya _| H m{`ˆH s {dH ma Edœ CZH m Ó~œYZ

nwŒnH  _ C^ma {dH ma
{nNbo gmb Ho AdbmoH Z H mo Omar aIVo h†E AœJya H s

{d{^Ñ {H š_m| O–go eaX grSb–g6 _mœOar ZdrZ6 aoS °bmo~6
{H  _gZ grSb–g Edœ Vme7E7JUoe _| nwŒnH  _ C^ma {dH ma
C¾nÑ H aZo Ho {bE Ó`moJ Am`mo{OV {H `m J`m0 aoS °bmo~ VWm
{H  _gZ grSb–g _| EZEE #! nrnrE_ H m Jw³N CËd H s VmoVB̂
har AdšWm na Cn`moJ H aZo go H moBˆ bjU Zht {›bm6 O~{H
_mœOar ZdrZ _| Cgr Ó`moJ go bjU C¾nÑ h†E0 eaX grSb–g ›|
&! nrnrE_ EZEE go bjU {›bo0 Vme7E7JUoe _| VmoVBˆ har
AdšWm na EZEE @ #!7'! nrnrE_ Cn`moJ Zo Bg {dH ma Ho
bjU Óo[aV {H E0 H Bˆ gmYZm| Ho _mÏ`_ go Bg {dH ma H s
KQZmAm| H mo H _ H aZo Ho {bE ^r AÏ``Z {H E JE0 Bg {dH ma

differences in treatments with respect to vegetative
parameters like cane diameter, inter-nodal distance,
shoot length, leaf area and pruning weight after 90 days
of foundation pruning.

The parameters studied after harvesting like bunch
weight, pedicel thickness, skin thickness, TSS and
acidity also showed significant differences with varying
concentration of CCC applied. The highest cane
diameter, leaf area and reduced inter-nodal length was
recorded with treatment of single application of CCC
@ 500g a.i/ha at 3-5 leaf stage after foundation pruning.

No symptoms of any abnormality, toxicity were
found either on the leaves, canes/shoots or berries when
CCC was applied up to 1000g a.i/ha.

Residue analysis of CCC in grape samples of
different stages collected from different locations
detected its residues in all the samples. The higher
residues were detected at 10-12 mm berry size as
compared to other stages in both untreated and treated.
The treated samples had level of CCC which was higher
than MRL whereas residue levels were lower than MRL
in untreated berry samples. The residue analysis of leaf,
petiole and cane samples was also done at harvesting
stage and found below MRL in most of the samples.

Physiologicai disorders and their management in
grapes

Rachis swelling disorder

The experiment was conducted to induce rachis
swelling disorder in different grape varieties such as
Sharad Seedless, Manjri Naveen, Red Globe, Crimson
Seedless and Tas-A-Ganesh grape varieties. Application
of NAA @ 20 ppm at parrot green stages of cluster
emergence did not induce the symptom in Red Globe
and Crimson Seedless while the same application could
induce the symptom in Manjri Naveen. In Sharad
Seedless, application of NAA at higher doses of 50 ppm
could induce the symptom. In Tas-A-Ganesh,
application of NAA @ 20-60 ppm during parrot green
stage induced the symptom. Studies were conducted to
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H mo amoH Zo Ho {bE bmj{UH bVmAm| na gy‚_ nmofH V¾dm| Ho
gœ`moOZ H m {N …SH md {H `m J`m0 hmbmœ{H 6 ewÝ hmoZo Ho ~mX
gy‚_ nmofH V¾dm| Ho Cn`moJ go {dH ma Ho {dH mg H mo H _ Zht
{H `m Om gH m0 Bgr Vah6 E~rE6 grgrgr6 nr7CÁmoOH 2EH
O–d CÁmoOH 3 Am–a gwB`m| go Jm¦R _| N oX H aZo go {dH ma ›| H ›r
Zht h†Bˆ0

_{U`m| _| {ZØZ eHˆ am gœM`Z
_{U`m| _| {ZØZ eHˆ am gœM`Z {Z`mˆV AœJyam| H s g_š`mAm|

_| go EH h–0 _{U`m| _| {ZØZ eHˆ am gœM`Z Ho H maU `h AœJya
AœVamœ̈̂r` ~mOma _| šdrH m`̂ Zht h— ™m H _ H s_V {_bVr h–0 Bg
H maU C¾nmXH m| H mo Am{WˆH hm{Z hmoVr h–0 _{U`m| _| {ZØZ eHˆ am
gœM`Z Ho gœ^m{dV H maUm| H mo g_PZo Ho {bE EH gd}jU
Am`mo{OV {H `m J`m0 Cç ‹ gb ^ma6 {gVØ~a go _Ï` A„Qy~a
Ho Xm–amZ ‹ b NœQmBˆ6 {g‹ m[ae Smo©O go A{YH ZmBQ¨ moOZ CdˆaH m|
H m bJmVma Cn`moJ6 Cç _{U AmH ma 2>") {__r3 boZo Ho {bE
~ m–grZmošQ oamoBS§g VWm grnrnr`y H s A{YH gmœÃVm H m Cn`moJ6
J{_ˆ̀ m| Ho Xm–amZ Ob H s H _r B¾`m{X H maH moœ H s nhMmZ gœ̂ m{dV
H maUm| Ho Ý n _| h†Bˆ h–0 Cnamo− H maH m| Ho Abmdm nNoVr ZdØ~a
go _Ï` OZdar 2_{U {dH mg MaU3 Ho Xm–amZ erV AmKmV H s
CnpšW{V _{U`m| _| {ZØZ eHˆ am gœM`Z H m H maU nmBˆ JBˆ0

AœJya JwUdÁmm _| gwYma Ho {bE Z`o agm`Z9 dmZšn{VH
H– {~ Amo Qm¥n: H– {~ Amo Qm¥n '!/ SÖÞ`y Or Ó`moJ Ho

{bE V–`ma H dH Zmer h– Omo _o{Qa_ &&/ Am–a nmBam„bmošQ¨ mo{~Z
&/ go {_bH a ~Zm h–0 BgH s O–d Ó^mdH m[aVm Wm¥›gZ grSb–g
AœJya _| nar{jV H s JBˆ0 AZwnMm[aV H s VwbZm _| H– {~ Amo Qm¥n
Ho Cn`moJ go nUˆ _moQmBˆ6 _{U gœ®`m6 Am–gV ‹ b7Jw³N dOZ6
SœRb bœ~mBˆ Am–a CnO Ó{V bVm _| dš{È h†Bˆ0

ÒboQmoOm`_: ÒboQmoOm`_ EH O–d CÁmoOH 6 H s Wm¥›gZ
grSb–g na O–d Ó^mdH m[aVm H m narjU {H `m J`m Wm0
AZweœ{gV CdˆaH Ho gmW Bg Ho Ó`moJ go QhZr bœ~mBˆ6 ‹ b7
Jw³N dOZ Am–a CnO Ó{V bVm _| dš{È h†Bˆ0

Qm~m: Qm~m6 EH nUu` Vab O–d CdˆaH Ho Ó™moJ6 go
Am–gV ‹ b7Jw³N dOZ6 _{U AmH ma Edœ ß`mg _| dš{È h†Bˆ0

reduce the incidence of this disorder. Combination of
micronutrients was sprayed on the symptomatic vines to
prevent disorder. Application of micronutrients (Ca, Fe,
Zn, Mg, B) after the induction of the disorder could not
reduce the development of this disorder. Similarly,
application of ABA, CCC, P-stim and puncturing of the
knot by needles could not reduce the incidence.

Low sugar accumulation in the berries

Low sugar accumulation in the berries is one of
the problems in export grapes. Such grapes are not
acceptable in international markets and fetch low price.
This causes economic losses to the growers. A survey
was conducted to understand the possible causes for
low sugar accumulation in the berries. Some of the
factors identified as possible reasons are high crop load,
fruit pruning during September to mid October,
frequent application of nitrogenous fertilizers than the
recommended dose, application of brassinosteroids and
CPPU in higher concentration to get higher berry
diameter (>18mm), severe water scarcity during
summer etc. In addition to the above mentioned factors,
occurrence of cold shock during late November to mid
January (during rapid berry development stage) was
found to be the factor for less sugar accumulation.

New chemicals/botanicals for improving grape
quality

Cabrio Top: Cabrio Top 60% WG is a
combination of Metiram 55% and Pyraclostrobibn 5%.
Its bio efficacy was tested in Thompson Seedless
grapes. Its application of increased leaf thickness,
number of berries, average bunch weight, peduncle
length and yield per vine compared to control vines.

Platozyme: Bioefficacy of Plantozymes, a bio-
stimulant was tested on Thompson Seedless grapes.
Application of this formulation along with
recommended fertilizer resulted in increased shoot
length, bunch weight and yield /vine.

TABA: Application of Taba, a foliar liquid
biofertilizer resulted in increased average bunch weight
and berry length and diameter.
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{dQ¨mo_moZ: {dQ¨mo_moZ6 EH nUu` Vab O–d CdˆaH Ho Ó™moJ
go Wm¥_gZ grSb–g H s nwŒnH  _ bœ~mB6̂ SœRb bœ~mB6̂ _{U bœ~mB6̂
Am–gV ‹ b7Jw³N dOZ6 &! _{U dOZ6 CnO9bVm Am–a
CnO9ho _| dš{È h†Bˆ0

SmB`yao„g: SmB`yao„g )!/ SÖÞ`ynr6 EH IanVdma
Zmer H s O–d Ó^mdH m[aVm H m narjU {H `m J`m0 BgH m Cn`moJ
2#8& J m9br3 nydˆ Am–a CËd n�MmV IanVdmaZmer Ho Ý n
{H `m Am–a CgH s VwbZm n–am„`yEQ Sm„bmoamBS 2& {_J m9br36
°bmB‹ mogoQ (" Eggr 2& {_br9br3 Am–a AZwnMm[aV go H s0

{d{^Ñ CnMmam| Ho _Ï` SmB`yao„g Ho nydˆ CËd Cn`moJ go
'! {XZm| VH IanVdma H m AœHw aU Zht {XIm0 hmbmœ{H 6 '! {XZm|
Ho ~mX Hw N IanVdmam| H m AœHw aU XoIm J`m0 SmB`yao„g Ho
CËd7n�MmV CnMma Ho "& {XZ ~mX6 A{YH mœe IanVdma
H _Omoa n…S JE VWm gyIZo bJo0 '! {XZm| _| H moBˆ IanVdma
{XImBˆ Zht {X`m0 XmoZm| _mZH m| 2n–am„`yEQ Sm„bmoamBS Am–a
°bmB‹ mogoQ3 Zo S mB`yao„g Ho CËd7n�MmV CnMma Ho g_mZ
Ó{V{H  `m {XImBˆ0 Wm¥›gZ grSb–g AœJya _| SmB`yao„g Ho Ó™moJ
Zo {H gr ^r _{U JwU VWm CnO H mo Ó^m{dV Zht {H `m0

nmXn šdmšÂ` Ó~œYZ

AœJya amoJ Ho Ó~œYZ Ho {bE H dH Zm{e`m| Am–a gwa{jV
n`mˆdaU Ómo‹ mBb C¾nmXm| H s O–d Ó^mdH m[aVm H m AÏ``Z

Zm{gH {Obo Ho gQ mZm jo¿ _| OÞXr N œQ mBˆ {H E AœJya ~JrMm|
_| S mCZr {_ÞSÚw Am–a nmCSar {_ÞSÚw Ho {Z`œ¿U Ho {bE Z`o
H dH Zm{eAm| H s O–d Ó^mdH m[aVm

^y`mZo gVmZm {Obm Zm{gH pšWV AœJya ~JrMo _| OwbmBˆ
go Zdœ~a #!"# Ho Xm–amZ Ó`moJ {H `m J`m0 Ó`moJ Ama~rSr
{SOmBZ _| Vmg E JUoe {H š_ na Wm Omo {dšVm[aV dmBˆ ÓUmbr
na Ó{e{jV Wr0 SmCZr Am–a nmCSar {_ÞSÚy Ho Ó~œYZ Ho {bE
BZ H dH Zm{e`m| Ho {ZdmaH {N …SH md AœJyabVm Ho {dH mg MaU
Am–a AZwHy b _m–g_ H s pšW{V Ho AmYma na {XE JE0 N¦QmBˆ Ho
~mX #% go "!* {XZ VH Hw b "" {N …SH md {X`o JE {OZ_oœ

Vitromone: Vitromone, a foliar liquid
biofertilizer increased rachis length, peduncle length,
berry length, average bunch weight, 50 berry weight,
yield/vine and yield/ha in Thompson Seedless grapes.

Diurex: The bio-efficacy of Diurex 80 % WP, a
weedicide was tested for control of grassy and broad
leaf weeds in vineyards. Diurex 80% WP was applied
(2.5 g/L) as pre and post emergence weedicide and its
effect was compared with paraquat dichloride (5 ml/L),
Glyphosate 71 SC (5 ml/L) and control.

Among the different treatments, pre-emergence
application of Diurex did not show germination of any
weeds until 60 days after application. However, some
weed emergence was noticed after 60 days of pre-
emergence treatment. Most of the weeds started wilting
and drying after 15 days of post emergence treatment
of Diurex. At 60 days no weed flora was recorded. Both
the standards (Paraquat and Glyphosate) showed similar
response as post emergence treatment of Diurex. Use
of Diurex did not affect any berry characters and yield
of Thompson Seedless grapes.

Plant Health Management

Studies on bio-efficacy of fungicides and safer
environmental profiles products for management
of grape diseases

Bio-efficacy of new fungicides in control of downy
mildew and powdery mildew in early pruned vineyards
in Satana region in Nasik District

The experiment was conducted in a vineyard
located at Bhuyane, Satana (Dist Nasik) during July
2012 to November 2012 and was laid out in RBD with
four replications on Tas-A-Ganesh which was trained
to extended Y trellises. Preventive sprays of test
fungicides for management of downy mildew and
powdery mildew were given based on the vine growth
stage and favorable weather conditions. A total of 11
sprays were used during 24 DAP to 109 DAP and water
volume was 1000 L/ha. PDI were recorded using
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"!!! br9ho nmZr BšVo_mb {H `m J`m0 nrSrAmBˆ XOˆ {H E JE
VWm N¦QmBˆ Ho "$& {XZ ~mX ‹ gb H mQr JBˆ0 {d{^Ñ H dH Zmer
Ho Ó^mdr Xa Vm{bH m "' _| {X`o J`o h— 0

standard procedures and the crop was harvested at 135
DAP. Effective doses of different fungicides are given
in Table 16.

Vm{bH m "'8 NQmBˆ n�MmV Ó{VeV amoJ BœSo„g na AmYm[aV {d{^Ñ H dH Zmer™m| Ho Ó^mdr Xa
Table 16. Effective doses of different fungicides based on Percent Disease Index observed after fruit pruning

H  8 gœ8
Sr. No.

H dH Zmer {ZÜnU
Fungicide formulation

Xa 2{_br ™m
J m9br3
Dose

ml or g / l

{Z`œ{¿V amoJ
Disease Controlled

1 AOmo„gršQ¨ mo{~Z #$ Eggr 2grME7#%#!7!"6 Ho {›Zmodm3
Azoxystrobin 23SC (CHA-2420-01, Cheminova)

0.25 -1.0 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

2
AOmo„gršQ¨ mo{~Z "#& 5 ÕbyQ¨ ra‹ mob "#& J m9{b #$ Eggr 2grME7
#%%!7!"6 Ho {›Zmodm3 / Azoxystrobin 125 + Flutrirfol 125g/I SC
(CHA-2440-01, Cheminova)

0.5 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

3 {H  gmop„g_ {_{Wb %%8$Eggr 2grEM7'*&!6 Ho {›Zmodm3
Kresoxim methyl 44.3SC (CH-6950, Cheminova)

0.6 – 0.7 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

4 AOmo„gršQ¨ mo{~Z #$Eggr 2H moamo_œSb3
Azoxystrobin 23SC (Coromandal)

0.5 to 1.0 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

5 AOmo„gršQ¨ mo{~Z #$Eggr 2dZšQma #$Eggr6 YmZwH m3
Azoxystrobin 23SC (Onestar 23SC, Dhanuka)

0.5 – 1.0 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

6 „`yOrQr %# "!/ AmoSr 2SÚynm¥ÐQ3
QGU 42 10 % OD (DuPont)

0.4 – 0.5 SmCZr {_ÞSÚy
Downy mildew

7
AOmo„gršQ¨ mo{~Z "#8& 5 Q o~wH moZm©Omob "#8&/ Eggr 2E„gEbgr#&!6
EH gob B½SpšQ¨O3 / Azoxystrobin 12.5 + Tebuconazole 12.5 % SC
(XLC250, Excel Industries)

0.75 – 1.0 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

8 {H  gmop„g_ {_{Wb %%8$/ 2E„gEb %%$6 EH gob B½SpšQ¨O3
Kresoxim methyl 44.3% (XL 443, Excel Industries)

0.7 SmCZr Am–a nmCSar {_ÞSÚy
Downy and Powdery mildew

9 gm`_mo„gmZrb 5 Omo„gm{_S 2AmBAmBE‹ $""6 BœSmo{‹ b Ho [_H Þg3
Cymoxanil + zoxamide (IIF 311, Indofil Chemicals)

0.3 – 0.4 SmCZr {_ÞSÚy
Downy mildew

10 _mZH moOo~ 5 Omo„gm{_S 2AmBAmBE‹ %""6 BœSmo{‹ b Ho {_H Þg3
Mancozeb + Zoxamide (IIF 411, Indofil Chemicals)

1.5 to 1.75 SmCZr {_ÞSÚy
Downy mildew
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nmCS ar {_ÞSÚw Ho {Z`œ¿U _| gwa{jV n`mˆdaU Ý naoIm Ho
H dH Zm{e`m| Am–a C¾nmXm| H s O–d Ó^mdH m[aVm

‹ b NœQmBˆ Ho n�MmV6 amœ¨ r` AœJya AZwgœYmZ H| Ã _| Ó`moJ
Am`mo{OV {H `m J`m0 Ó^mdr Xa Vm{bH m "( _| {X`o J`o h— 0

H mBQ mogZ6 go{b{g{bH AØb Am–a nmoQ o{e`_ ‹ mog‹ mBQ Ho
H Q mBˆ nydˆ {NSH md H m eaX grSb–g AœJya H s eoÞ‹ Am`w na
Ó^md

amœ¨ r` AœJya AZwgœYmZ H| Ã6 nwUo Ho ~JrMo _| d− go nhbo
H QmBˆ H s JBˆ eaX grSb–g {H š_ na Ó`moJ {H `m J`m0 g^r
C¾nmXm| H m # _rbr `m J m9br H s Xa go {NSH md {H `m0

Bio-efficacy of fungicides and products of safer
environmental profile in control of powdery mildew

The experiment was conducted at NRCG, Pune
after fruit pruning. Effective doses are mentioned in
Table 17.

Efficacy of pre-harvest sprays of chitosan, salicylic
acid and potassium phosphites on shelf life of Sharad
Seedless grapes

The experiment was conducted on early pruned
Sharad Seedless at NRCG, Pune. All the products were
sprayed @ 2.0 ml or g/L dose.

Vm{bH m "(8 nmCSar {_ÞSÚy Ho {Z`œ¿U Ho {bE gwa{jV n`mˆdaU Ómo©\ mBb C¾nmXm| Am–a H dH Zmer™m| H s O–d Ó^mdH m[aVm
Table 17. Bio-efficacy of safer environment profile products and fungicides for the control of powdery mildew

H  8 gœ8
Sr. No.

H dH Zmer H m {ZÜnU
Fungicide formulation

Xa {_br ™m J m9br
Dose (ml or g/l)

1 ~m–grbg g~Qrbg 2{_bmpšQZ3 5 H mBQmogZ / Bascillus subtilis (MilastinK) + Chitosan 90 1.0 + 5.0

2 H mBQmogZ *! / Chitosan 90 5.0

3 nmoQ o{e`_ ‹ mog‹ mBQ 2{Ó{d Ð`wQ¨ r‹ mBQ35 gÞ‹ a )!SÖÞ`yOr
Potassium phosphite (PriviNutrifight) + Sulphur 80WG

1.0 + 1.5

4 nmoQ o{e`_ ‹ mog‹ mBQ 2{Ó{d Ð`wQ¨ r‹ mBQ35 gÞ‹ a )!SÖÞ`yOr
Potassium phosphite (PriviNutrifight) + Sulphur 80WG

2.0 + 1.5

5 H mBQmogZ "!/ 2aoš„`w Sr3 / Chitosan 10% (Rescue D) 2.0 - 3.0

6 H mBQmogZ "!/6 2H sQmogZ3 / Chitosan 10%, (Kitosan) 2.0

7 AOmo„gršQ¨ mo{~Z #$/Eggr 2gag3 / Azoxystrobin 23%SC (Saras) 0.25 – 0.75

8 AOmo„gršQ¨ mo{~Z #$/Eggr 2dZšQma3 / Azoxystrobin 23%SC (Onestar) 0.5 -1.0

9 n–am„bmošQ¨ mo{~Z #!SÖÞ`yOr / Pyraclostrobin 20WG 0.5

10 Õby„gmn–am¥„gmBS5 n–am„bmošQ¨ mo{~Z / Fluxapyroxad + Pyroclostrobin 0.20ml/L
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H m{`ˆH s dOZ hm{Z H m {ZYmˆaU
gœM`Z Ho Xm–amZ nZoQ Ho dOZ _| Ó{V{XZ ~Xbmd Ho

AmYma na ImZo Ho AœJya Ho H m{`ˆH s dOZ hm{Z H s {ZJamZr V~
VH H s JBˆ O~ VH {H "!/ go ´`mXm dOZ _| hm{Z ha CnMma
_o {XImBˆ Xr0 H m{`ˆH s dOZ hm{Z H s JUZm Ómaœ{^H dOZ H s
VwbZm _| Ó{VeV hm{Z Ho Ý n _| H s JBˆ Am–a H mBQmogZ (!/
Edœ H mBQmogZ *!/ CnMmam| _| gdmˆ{YH hm{Z {XImBˆ Xr0 2{M¿
""30

g…SZo H m AmœH bZ
gœM`Z Ho Xm–amZ g…SZ H m ~Vm–a nag|Q amoqQJ BœSo„g

2nrAmaAmB3 AmœH bZ {H `m J`m 0 Jw³N o _| EH b AœJya _{U _|
amoJ H s Jœ^raVm H m !7% Ho n–_mZo na {ZØZ ÓH ma AmœH bZ
{H `m J`m : ! 7 šdšW _{U6 " 7 ewŒH ao{Mg _{U6 # 7 H dH
gœH  _U H s ewÜAmV Ho gmW ewŒH ao{Mg6 $ 7 H dH gœH  _U
Am–a H _ go H _ #&/ _{U gœH  _U Ho gmW ewŒH ao{Mg6 Am–a
%7 H dH gœH  _U Am–a #&/ Am–a A{YH _{U gœH  _U Ho gmW
ewŒH ao{Mg0 nrAmaAmB=Σdf x 100 / N x D Bg gy¿ go
{ZYmˆ[aV {H `m J`m6 Ohm¦ Sr = g…SZ Jœ̂ raVm H s {SJ r Am–a EZ
= gœ~œ{YV _m¿m6 {S = Hw b _{U gœ®`m6 D = amoJ Jœ^raVm H s
gdm}ç {SJ r0 n[aUm_ {M¿ "" _| ÓšVwV {H `o JE h—0 H mBQmogZ
(!/ Edœ H mBQmogZ *!/ Zo Ð`yZV_ nrAmaAmB Xemˆ`m0

Determination of physiological loss in weight

Physiological Loss in Weight (PLW) of fresh table
grapes during storage was measured in each treatment
by monitoring weight changes in Punnet at daily
interval till more than 10 % weight loss was observed in
all the treatments. PLW was calculated as percentage
loss over initial weight and chitosan 70% and chitosan
90% showed higher decrease in PLW (Fig. 11).

Rotting assessment

During storage the incidence of rotting were
evaluated by means of per cent rotting index (PRI).
Disease severity of a single grape berry in the bunch
was assessed according to the scale of 0-4 as follows: 0-
Healthy berry, 1-Dry rachis berry, 2-Dry rachis with
initiation of fungal infection, 3- Dry rachis with fungal
infection and less than 25% berry infected and 4- Dry
rachis with fungal infection and more than 25% berry
infected. The percent rotting index was calculated by
formula, PRI=Σdf x 100 / N x D; Where d is the degree
of rot severity scored on the berry and f is its respective
quantity, N is the total no. of berries and the D is
highest degree of disease severity in the scale. Results
are presented in Fig. 11. Chitosan 70% and chitosan
90% showed least percent rotting index.

{M¿ ""8 H m{™ˆH dOZ hm{Z Am–a Ó{VeV g……SZ gyMH mœH
Fig. 11. Physiological loss in weight and per cent rotting index
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amoJ nydmˆZw_mZ _m¥Sb H m {dH mg Am–a narjU Edœ ZmerOrd
gVHˆ Vm ÓUmbr H m {dH mg

EÐW oH ZmoO {dnXm Ho AmœH bZ Ho {bE _m¥Sb V–`ma {H `m
J`m Am–a nwamZo XOˆ {H E JE _m–g_ SoQm Am–a EÐW oH ZmoO H s
nrSrAmBˆ H m Cn`moJ H a narjU {H `m J`m0

_mZgyZ ewÝ hmoZo Ho ~mX nhbr ~ma ( {XZm| _| go VrZ {XZ
" {__r go A{YH dfmˆ hmoZo na amoJ H m BZmoHw b_ g{H  ` hmoVm
h–0 `h AœJya ~JrMm| _| EÐW oH ZmoO {dH mg H s ÓmW{_H
Amd�`H Vm h–0 AœJya ~JrMm| _| dš{ÈV emImE¦ hmoZo na amoJ {dnXm
AmœH bZ _m¥Sb ewÝ hmo OmVm h–0 X–{ZH Ð`yZV_ Am–a A{YH V_
Vmn_mZ6 gmno{jH AmÃˆVm Am–a dfmˆ H m amoJ {dnXm AmœH bZ Ho
{bE Cn`moJ hmoVm h–0 amoJ {dnXm H m AZw_mZ AœJya ~JrMm| _|
dš{ÈV emImE¦ _m–OyX hmoZo na {H `m OmVm h–0 dš{ÈV emImAm| H s
AZwnpšW{V _| _m¥Sb amoJ H s eyÐ` {dnXm H m gœHo V XoJm0

XOˆ H s JBˆ X–{ZH Ð`yZV_ Am–a A{YH V_ Vmn_mZ Am–a
gmnoj AmÃˆVm6 Edœ ~m[ae H mo !7% Ho n–_mZo na aoqQJ Xr OmVr
h–0 g^r _mnXœSm| Ho {bE X–{ZH aoqQ°g H s JUZm H s OmVr h– VWm
Hw b gœM`r aoqQ°g H s JUZm {nNbo #6 $6 %6 &6 '6 (6 Am–a
) {XZ Ho {bE H s OmVr h–0 Ð`yZV_ W oehmoÞS _mZ 2$#3 EH ¿
H aZo {bE Amd�`H {XZm| H s gœ®`m amoJ {dnXm Ho šVa H mo
{ZYmˆ[aV H aoJr0 {XZm| H s gœ®™m $7%6 &7(6 (7) Am–a ) go
A{YH hmoZo na {dnXm šVa H  ›eõ Cç6 ›Ï™›6 {ZØZ Am–a eyÐ™
hmoJm0 amoJ {Z`œ¿U Ho {bE {N …SH md H m {ZUˆ` amoJ Ho AZw_mZ
na {b`m OmVm h– VWm BgHo {bE VHˆ {dH {gV {H ™m Om ahm h–0
EÐW oH ZmoO {dnXm Ho AmœH bZ Ho {bE E„gob _| _–H  mo V–̀ ma {H `m
J`m0 AZw_m{ZV amoJ {dnXm Ho {bE D na {X`o _m¥Sb Zo {nNbo
VrZ gmb Ho _m–g_ SoQm Ho {bE6 CZ VmarIm| Ho {bE {OZH s
EÐW oH ZmoO nrSrAmBˆ CnbÖY h–6 ghr gœHo V {X`o h— VWm Bg
_m¥Sb H m amoJ {Z`œ¿U Ho {bE jo¿ narjU {H `m OmZm h–0

AœJya Ho {dfmUw amoJm| na AÏ``Z

OrEbAmaEdr $ Ho CnpšW{V Ho {bE AœJya ~JrMm| H m gd}jU7
{d{^Ñ AœJya Ho ~mJm| go EH ¿ Z_yZm| H m OrEbAmaEdr $

Development and testing of disease forecasting
models and development of pest alert systems.

Model for estimating risk of anthracnose has been
prepared and tested using old recorded weather data and
PDI of anthracnose. The model is as detailed below.

Inoculum of the disease is considered to be active
when first time after the onset of monsoon three days of
more than 1.0 mm rain is recorded within 7 days. It is
the first pre-requisite for development of anthracnose
in vineyard. The model on estimation of disease risk is
triggered when growing shoots are present in the
vineyard. Daily minimum and maximum temperature
and RH, and rainfall are used for estimating disease
risk. The disease risk is estimated only when growing
shoots are present in vineyard. If growing shoots are not
present or removed the model will indicate “Nil” risk of
the disease.

Recorded daily minimum and maximum
temperature and RH, and rain are given numerical
ratings on a scale of 0-4. Total of “daily ratings” for all
four parameters is calculated. Cumulative totals of
ratings for last 2, 3, 4, 5, 6, 7, and 8 days are calculated.
Number of days required for accumulating minimum
threshold value (32) will determine the level of disease
risk. The risk level will be high, medium, low or zero if
the number of days are 3-4, 5-6, 7-8 or more than 8
respectively. Decision on spray for the control of the
disease is taken on estimated risk of the disease and the
logic for the same is being developed. Macro in Excel
for estimating risk of anthracnose has been prepared.
Estimated disease risk using above model for last 3
years recorded weather data are giving correct
indications for dates for which PDI for anthracnose are
available and the model needs to be field tested for
disease management.

Studies on virus diseases of grapes

Survey of vineyards for presence of GLRaV

Samples collected from different vineyards were
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nVm bJmZo Ho {bE Xmg7E{bgm H m Cn`moJ H aHo narjU {H `m
J`m0 n[aUm_ Ho gmamœe ZrMo {XE JE h—0

n {ZOr nm–Yembm go EH ¿ {H `o JE Sm¥J[aO _wbdšœÁm Z_yZm| Zo
OrEbAmaEdr$ H s CnpšW{V Zht {XIm`r0

n {~Zm bjU dmbo Wm¥_gZ grSbog Ho „bmoZm| Zo
OrEbAmaAmdr$ Ho {bE gH mam¾_H Ó{V{H  `m {XImBˆ Am–a
nw{œ H s {H `o {H š_| amoJ H s bjUa{hV dmhH h—0

n H| Ã Ho AœJya ~JrMo Ho E‹ Öbm¥H _| Ohmœ H b{›V amoJ _w−
bVmAm| H mo bJm`m J`m Wm6 A^r VH OrEbAmaEdr$ go
_w− h—0 H¥ ~aZoQ gm¥{d±m¥Z Am–a {gamO H s H Bˆ bVmAm| Zo
{Xgœ~a7OZdar Ho Xm–amZ bmb aœOH Vm {XImBˆ Am–a CZH m
{dfmUw Ho {bE narjU H m n[aUm_ ZH mam¾_H Wm0 BZ
bVmAm| Zo6 D nar n{Ám`m| na aœOH Vm nhbo {XImBˆ O~{H
OrEbAmaEdr$ Ho _m_bo _| ÓW_ bjU nwamZr {ZMbr
n{Ám`m| na XoIo OmVo h—0

n EH {ZOr AœJya Ho ~mJ go EH ¿ H s JBˆ _obm}Q {H š_ Zo
OrEbAmaEdr$ Ho Ó{V gH mam¾_H Vm {XImBˆ 0

n Zm{gH Ho {ZOr AœJya Ho ~mJm| go EH ¿ {H E Z_yZm| Zo
OrEbAmaEdr$ Ho Ó{V gH mam¾_H Vm {XImBˆ 0

gd}jU n[aUm_m| Ho AmYma na {ZØZ gwPmd {X`o OmVo h—0

n dmBZ AœJya _|6 ZE AœJya ~mJm| Ho {bE amoJ 2{dfmUw3 _w−
H b_r nm–Ym| H m Cn`moJ H aZo Ho {bE Ómo¾gm{hV {H `m OmZm
Mm{hE0 ‰™m|{H AœJya Ho ~mJm| _| VoOr go {dfmUw gœMm[aV H aZo
Ho {bE H moBˆ H maJa do„Qa Zht h–6 Bg{bE AœJya Ho ~JrMm|
H mo bœ~r Ad{Y Ho {bE {dfmUw _w− aIZm gœ^d h–0

n ImZo dmbo AœJya Ho nmg Ho BbmHo _| dmBZ AœJya H m amonU
Zht H aZm Mm{hE0 Wm¥›gZ {gSbog Am–a CgHo „bmoZ
bjUa{hV dmhH h— Am–a ~…Sr gœ®`m _o ImZo dmbo AœJya Ho
nm–Yo A„ga {dfmUw go gœH  {_V h—0 Bg{bE nmg Ho BbmHo
_| ImZodmbo AœJya hmoZo na {dfmUw _w− dmBZ AœJya bVmAm|
Ho gœH  {_V hmoZo H m IVam ~h†V A{YH hmo OmEJm 0

tested for detection of GLRaV3 by using DAS-ELISA.
Summary of results are given below.

n Dogridge rootstock samples collected from private
nursery did not show presence of GLRaV3.

n Clones of Thompson Seedless (Tas-A-Ganesh and
Sonaka) which did not show any symptoms,
showed positive reaction to GLRaV3 and
confirmed that these varieties are symptomless
carriers of the disease.

n F block of vineyards of this centre where grafted
disease free vines were planted, continue to remain
free from GLRaV3. Many vines of Cabernet
Sauvignon and Siraz showed red pigmentation
during December and January and were tested for
GLRaV3 showed negative reaction. Most of these
vines showed pigmentation on upper leaves first,
while in case of GLRaV3 first symptoms are seen
on older lower leaves.

n Merlot variety collected from a private vineyard
was positive to GLRav3.

n Samples collected from private vineyards from
Nasik were positive to GLRaV3.

Based on survey results, following suggestions are
given.

n For wine grapes, practice of using disease (virus)
free grafted plants for new vineyards should be
encouraged. Since there is no efficient vector that
transmits the virus rapidly in vineyards, it is
possible to keep vineyard virus free for long period.

n Planting of wine grapes in close vicinity of table
grapes should be avoided. Thompson Seedless and
its clone are symptomless carriers and large number
of table grape plants are often found infected with
GLRaV. Hence, risk of getting virus free vines of
wine grapes infected will be very high if table
grapes are in close vicinity.
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©\ –Zbr‹ {dfmUw H m nVm bJmZm
dmBZ Am–a ImZodmbo AœJya Ho Z_yZm| H mo bjU Ho AmYma

na EH ¿ {H `m J`m Am–a {dfmUw H m nVm bJmZo H m Ó`mg {H `m
J`m0 A~ VH narjU {H E #!! Z_yZm| _| gH mam¾_H Ó{V{H  `m
Zht {XIr00

{_br~J Îmam OrEbAmaEdr Ho ÓgmaU na AÏ``Z
OrEbAmaEdr$ go gœH  {_V AœJyabVm na {_br~J H m¥bmoZr

{dH {gV H s JBˆ0 CgHo ~mX H m¥bmoZr H mo šdšW AœJyabVm na
hšVmœV[aV {H `m J`m Am–a {_br~J H mo BZ bVmAm| na {dH {gV
hmoZo {X`m J`m0 {dfmUw Ho H moBˆ ^r bjU AœJyabVm na {dH {gV
Zht h†E Am–a B{bgm narjU Zo ZH mam¾_H Ó{V{H  `m Xr0 EH
Ó`moJ ›| H  m¥Cbgˆ H mo Xmo {XZm| Ho {bE amoJJ šV bVmAm| na ImZo
Ho {bE Nmo…S {X`m J`m0 H  m¥Cbgˆ Ho ImZo H s Ó{H  `m H s
_mBH  mošH mon go nw{œ H s Am–a nÁmr go Ow…S o H  m¥Cbgˆ EH ¿ {H E JE
VWm šdšW bVm na Nmo…S {X`o JE0 BZ H  m¥Cbgˆ Ho ImZo H s
Ó{H  `m H s _mBH  mošH mon go nw{œ H s0 BZ bVmAm| H m " _hrZo Ho
~mX {dfmUw H s CnpšW{V Ho {bE narjU {H `m OmEJm0

H dH Zmer H s H m`ˆHw ebVm _| gwYma

BˆEgEg šÓo`a H s {N …SH md H m`ˆHw ebVm na AÏ``Z
AœJya Ho ~mJm| _| BˆEgEg 2Bbo‰Q¨ mošQ –{QH šÓo`a {gšQ_3

VH ZrH dmbo šÓò a H s {N …SH md H m ˆ̀Hw ebVm H m AÏ``Z H aZo
H m Ó`mg {H `m J`m0 AÏ``Z H m Am`moOZ V~ {H `m J`m O~
"!!/ {dVmZ {dH {gV hmo MwH m Wm Edœ AmdšÁm jo¿ Am–a
{Snm¥{OQ na AdbmoH Z {H `m J`m0 AmdšÁm jo¿ AÏ``Z Ho {bE
šÓo`a Ómo¾gmhH m| Îmam gwPmE JE Ó{VXr{Ô aœJm| Ho _mZH
g_m`moOZm| H m Cn`moJ H a AœJya ~JrMm| _| {N …SH md {H `m J`m0
{N …SH md em_ Ho g_` {H `m J`m Am–a {N …SH md Ho ~mX {dVmZ
Ho {d{^Ñ ^mJm| na AdbmoH Z {H `m J`m0 ~m‘ {dVmZ H m _Vb~
{N…SH md Z{bH m Ho gm_Zo H m {dVmZ H m {hšgm0 O~{H _Ï`_
Am–a ^rVar {dVmZ H m _Vb~ H  _eõ ~m‘ {dVmZ Ho EH ‹w Q nrNo
{dVmZ Am–a _Ï` {dVmZ0 {dVmZ Ho {d{^Ñ {hšgo _| AHo bo nÁmo
`m Jw³N o _| `y8dr8 Qm¥Mˆ Ho Îmam Ó{VeV AmdšÁm jo¿ XoIm J`m h–0

Detection of Fanleaf virus

Attempts were made to collect samples of wine
and table grapes based on symptoms and to detect the
virus. Indicator plant, Chenopodium amaranticolour
was used for detection and no sample has given positive
reaction so far out of more than 200 samples tested.

Studies on transmission of GLRaV through mealybug

Mealybug colony was developed on vine infected
with GLRaV3. The colony was then transferred to
known healthy vine and mealybugs were allowed to
develop on healthy vines. No symptoms of GLRaV
were developed on vines and ELISA test conducted has
given negative reaction so far. Another experiment was
initiated where crawlers were allowed to feed on
diseased vines for two days. The feeding of the crawlers
was confirmed under stereo binocular and then crawlers
attached to the leaf were collected and released on leaf
of healthy vine in a pot. The feeding of these crawlers
was also confirmed under stereo binocular. The vines
will be tested for presence of GLRaV3 after one month
or more periods.

Improving fungicide use efficiency

Studies on spraying efficiency of ESS sprayer

Attempts were made to study the spraying
efficiency of newly introduced sprayer with ESS
(Electrostatic Spraying System) technology in
vineyards. Studies were conducted when 100% canopy
was developed and observations on coverage and
deposits were made. For the coverage studies
fluorescence dyes were sprayed in vineyards using
standard adjustments of the sprayers advocated by the
sprayer promoters. Spraying was done in the evening
time and spray observations were recorded on different
parts of canopy. Outer canopy means the part of the
canopy which is in front of spraying nozzles. While
middle and inner canopy means canopy about one foot
behind outer and middle canopy respectively. Individual
leaf or bunch in different part of canopy was observed
for per cent coverage under UV light torch. Numerical
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Ó{VeV AmdšÁm jo¿ na !7"! Ho n–_mZo na aoqQJ XOˆ H s JBˆ Am–a
Ó{VeV AmdšÁm jo¿ gyMH mœH H s JUZm H s JBˆ0 {dVmZ Ho Ó¾ òH
^mJ _| n{Ám`m| Ho gm_Zo Am–a nrNo H s Amoa AbJ AdbmoH Z {H E
JE0 {dVmZ Ho {d{^Ñ ^mJm| go Ó{V{Z{Y n{Ám`mœ EH ¿ H s JBŸ
Am–a Ó`moJembm _| `y8dr8 Ho VhV ‹ moQmo {bE JE0

{dVmZ Ho {d{^Ñ ^mJm| _| H dH Zmer Ho {Snm¥{OQ H m
AÏ``Z H aZo Ho {bE AœJya Ho ~mJm| _| BˆEgEg VWm E`a
A{gšQoS šÓò a 2S̈ –JZ3 VH ZrH dmbo šÓò a H m Cn`moJ H a Ó{V
EH …S g_mZ H dH Zmer Xa Ho gmW {N…SH md {H `m J`m0 {N…SH md
Ho $! {_ZQ ~mX {dVmZ Ho {d{^Ñ ^mJm| go Z_yZo EH ¿ {H E JE
Am–a H dH Zmer Ho Adeofm| Ho {bE {d�bofU {H `m J`m0 AmœH …So
gy{MV H aVo h— {H BˆEgEg šÓo`a šÓo gm_J r H m A³Nm H daoO
XoVm h–6 bo{H Z E`a A{gšQ oS šÓo`a H s VwbZm _| BˆEgEg šÓo`a
Zo _Ï`_ Am–a ^rVar {dVmZ _| šÓo {Snm¥{OQ _| dš{È Zht {XImBˆ0
BˆEgEg šÓo`a AbJ _m¿m _| gÞ‹ a AZwÓ`moJ Ho {bE ^r
BšVo_mb {H `m J`m VWm n[aUm_m| Zo Xemˆ̀ m {H gÞ‹ a H s #&!!
J m9EH …S H s Xa VH dš{È Zo {Snm¥{OQ _| gmWˆH dš{È Zht h†Bˆ0

jo¿ d ~mJdmZr ‹ gbm| Ho br‹ šnm¥Q amoJm| H m {ZXmZ Am–a
Ó~œYZ na AmoAmanr Edœ AœJya _| EœW o„ZmoO amoJH maH H dH
Ho Ord {dkmZ Am–a {Z`œ¿U na AÏ``Z

H moboQ moQ¨ m`H _ AmBgmoboQ§g H s amoJ {ZXmZ gœ~œYr {d{dYVm
"' AmH m[aH s` g_yhm| Ho AmBgmoboQ§g6 "! J hUerb

{H š_m| na6 CZH s CJ Vm _| AbJ Wo0 *6 "!6 "" g_yhm| Ho
H moboQmoQ¨ m`H _ °bm`mošnmo[a`moSg AmBgmoboQ§g Omo J_ˆ ewŒH jo¿
Ho Wo6 g^r AÐ` jo¿m| H s VwbZm _o ´`mXm CJ  Wo0 CJ Vm _o
{^ÑVm Ho H maU H mo g_PZo Ho {bE AmBgmoboQ§g H m A{^bjU
{H `m OmEJm0

H moboQ moQ¨ m`H _ AmBgmoboQ§g H s O–{dH {d{dYVm
#' AmBgmoboQ§g H s dš{È H s Cç Vmn_mZ Ho Ó{V gœdoXZ7

erbVm H s OmœM H aZo Ho {bE $&°go Am–a %!°go _| AÏ``Z
{H `m J`m0 AmH m[aH s` g_yh "7' Am–a ) Ho H mo8
°bm`mošnmo[a`moSg AmBgmoboQ§g H m %!°go na ÓdamoY h†Am6 bo{H Z

ratings on per cent coverage on a scale of 0 to 10 were
recorded and per cent coverage index was calculated.
Separate observations on front and back side of leaves
were recorded in each part of canopy. Representative
leaves from different part of the canopy were collected
and photographed under UV light in laboratory.

For studying deposits of fungicides in different
parts of the canopy the vineyard was sprayed with
equivalent fungicide doses per acre using sprayer with
ESS technology and Air Assisted Sprayer (Dragon).
About 30 minutes after the spray samples from different
parts of the canopy were collected and analysed for
residue of the fungicide (Hexaconazole) sprayed. Data
indicated that ESS sprayer has good coverage of spray
material, however ESS sprayer did not show increase
in spray deposites in middle and inner canopy as
compared to Air Assisted or high volume sprayer. ESS
sprayers were also used for sulphur application at
different doses results indicated that that increase in
dose up to 2500 g / acre did not increase the deposit of
sulphur substantially.

ORP on ‘Diagnosis and management of leaf spot
diseases of field and horticultural crops’ &
Studies on the biology and control of the fungi
causing anthracnose disease in grapes

Pathological diversity of Colletotrichum isolates

Isolates from the 16 morphological groups
differed in their virulence on the 10 susceptible
cultivars. The C. gloeosporioides isolates from group
9, 10 and 11 which belonged to a hot-arid region were
more virulent than those from all other regions. Isolates
will be further characterized to understand the reasons
for the difference in virulence.

Biological diversity of Colletotrichum isolates

Radial growth of 126 isolates was studied at 35°C
and 40°C to check their high temperature sensitivities.
The C. gloeosporioides isolates from morphological
groups 1-6 and 8 were severely inhibited at 40°C, but
isolates from group i.e. 7, 9, 10 and 11 were able to
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(6 *6 "! Am–a "" g_yhm| Ho AmBgmoboQ§g Wmo…Sm {dH {gV H aZo
_| gj_ Wo Am–a A{YH CJ  Wo0 H mo8 H¥ n{ggr AmBgmoboQ§g 2g_yh
"%7"'3 Am–a EH AkmV g_yh "# Ho AmBgmoboQ§g Cç Vmn_mZ
ghZerbVm {XImVo h†`o %!°go na ^r ~…T gH Vo Wo 0

S mCZr {_ÞS`y Am–a EœW o„ZmoO Ho {d{^Ñ gœdoXZerbVm ™w‰V
OZZ7Ãß` Ho O–d amgm`{ZH JwUm| H m AZw›mZ

#! AœJya Ó{d{œ™m|6 {OZ_| & SmCZr {_ÞS ỳ Am–a EœW o„ZmoO
Ho {bE Ó{VamoYr Wo6 & SmCZr {_ÞS`y Am–a EœW o„ZmoO Ho {bE
gœdoXr Wo6 & SmCZr {_ÞS ỳ Ho {bE Ó{VamoYr na EœW o„ZmoO Ho {bE
gœdoXr Wo6Am–a & SmCZr {_ÞS`y Ho {bE gœdoXr na EœW o„ZmoO Ho
{bE Ó{VamoYr Wo6 H m O–d amgm`{ZH {d�bofU {H ™m J™m0

n[aUm_ Bœ{JV H aVo h— {H EœW o„ZmoO amoJ Ho Ó{V Ó{VamoYH Vm
ÓXmZ H aZo _| nm¥br {‹ Zmob Amo„grSoO Am–a noamo„grSoO EœOmB_
em{_b Wo0 ~mH s g^r O–d amgm`{ZH _mnXœS AWmˆV Hw b
{‹ ZmoÞg6 ÕbmdZmoÞg6 ÕbmdmoZ7$7AmoÞg6 ÕbmdmoZmoBS§g6 Hw b
eHˆ am Am–a An{M` eHˆ am _hÁdnyUˆ Zht Wo 0

EœW o„ZmoO amoJ H m amoJÓH mon {dkmZ Am–a amoJOZH Vm
Xmo gmbm| Ho AmœH …Sm| Ho šQ ondmBˆO [aJ oeZ Zo {ZX}{eV {H `m

{H nUˆ Z_r 2'8(#/36 Ð`yZV_ Vmn_mZ 2"#8$*/3 Am–a
gmno{jV AmÃˆVm 2")8!*/3 Ho _mnXœS nr8Sr8AmBˆ8 Ho {bE
`moJXmZ Xo aho Wo0 BZ_| go nUˆ Z_r Am–a Ð`yZV_ Vmn_mZ &/ Ho
šVa na gmWˆH Wo0 "' AmH maH s` g_yhm| _| go6 ha g_yh _| go
H _ go H _ EH AmBgmoboQ H m CZH s amoJOZH Vm Eœd CJ Vm Ho
{b`o BZ {dQ¨ mo narjU AœJya H s #! {H š_m| na {H `m J`m0

EœW o„ZmoO Ó~œYZ Ho {bE H m`ˆj_ {damoYr ~–„Q r[a`m H m
nšÂWH aU

H m`ˆj_ {damoYr AœVõnmXnr ~–„Qr[a`m H mo AbJ H aZo Ho
{bE šdšW AœJya emIm go n[an¬ emIm Ho QwH …S o {bE JE0 )(
~–„Qr[a`m AmBgmoboQ§g H mo nšÂWH Am–a {dewÏX {H `m J`m0 BZ
g^r H m AZw{djU Xmo H m~ˆ½S{P_ {damoYr H mo8 °bm`mošnmo[a`moSg
AmBˆgmoboQ§g Ho Ó{V {damoYH Vm Ho {b`o {H `m J`m0 "& Am–a #!
~–„Qr[a`b AmBˆgmoboQ§g Zo H  _eõ $)7P7# Am–a "7YS7# Ho

grow slightly at 40°C. These isolates were also more
virulent as seen above. The C. capsici isolates (groups
14-16) and unidentified group 12 isolates could grow
at 40°C showing high temperature tolerance.

Inference on bio-chemical characteristics of
germplasm with different susceptibilities to downy
mildew and anthracnose

Bio-chemical analysis was carried out for 20
grape accessions, 5 each of which were resistant to both
downy mildew (DM) and anthracnose (AN), 5 were
susceptible to both DM and AN, 5 were resistant to DM
but susceptible to AN, and 5 were susceptible to DM
and resistant to AN.

Results indicated that poly phenol oxidase (PPO)
and peroxidase (POD) enzymes were involved in
imparting resistance to anthracnose disease. All other
bio-chemical parameters viz. total phenols, flavanols,
flavon-3-ols, flavonoids, total sugars and reducing
sugars were not important.

Epidemiology and pathogenesis of anthracnose
disease

Step wise regression analysis of two years data
indicated that the parameters which were contributing
to PDI were leaf wetness (6.72%), minimum
temperature (12.39%) and RH mean (18.09%). Out of
these, leaf wetness and minimum temperature were
significant at 5% level. The pathogenicity and virulence
of one isolate from each of the 16 morphological groups
was tested in vitro on 20 grape cultivars.

Isolation of potential antagonistic bacteria for
anthracnose management

Mature shoot pieces from visually healthy grape
shoots from the Research Farm of this centre were taken
to isolate potentially antagonistic bacterial endophytes.
Eighty seven (87) bacteria isolates were isolated and
purified. All of these were screened for antagonism to
two carbendazim resistant isolates of C.
gloeosporioides. Fifteen and twenty bacterial isolates
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Ó{V {damoYH Vm ÓX{eˆV H s VWm BZH mo AmJo Ho AÏ``Z Ho {b`o
MwZm J`m0

CÏd_wIr Am–a Q¨ mÐgbo{_Zma J{V Am–a Ó{V7šnmoÜbÐQ§g Ó^md
H m AmHœ bZ

Wm¥_gZ grSbog Ho emImAm| Am–a nUm] na n[ajU {H `o
J`o0 H m~ˆ½Sm{P_ "8! J m6 APmop„gšQ¨ mo{~Z !8& {_br6 {H  gmo7
p„P_ {_WmBˆb !8!' {_br Am–a ÕbwgrbmPmob !8"#& {_br
H s Xa go {db`Z ~Zm`m J`m Am–a "•"!& ~rOmUw9{_br H m
BZmoHw b_ Wm0 #)±!8&°go Am–a *&/ gmno{jV AmÃˆVm na
D Œ_m`Z {H `m J`m0 AÏ``Z Zo H dH ZmerAm| H m {gšQ o{_H
CÏd_wIr Am–a Q¨mÐgbo{_Zma J{V Eœd Ó{V7šnmoÜbœQ Aga {XIm`m0

H moboQ moQ¨ m`H _ °bm`mošnmo[a`moSg Ho H m~ˆ½S m{P_ {damoYr
AmBgmoboQ§g Ho {bE Eg8gr8E8Ama8 _mHˆ a H m {dH mg

AmonrE "$ ÓmB_a Zo * _Ï`_ Am–a % Cç {damoYr
AmBˆgmoboQ§g H mo {d^o{XV {H `m0 {d^oXZ ~—S H mo „bmoZ H a
AZwH  _U {H `m J`m0 ÓmB_gˆ ~ZmE JE Am–a CZH s {d{eœVm H s
nw{œ H s JBˆ0

AœJya IoVr Ho {bE _hÁdnyUˆ gy‚_Ordm| Ho {bE O–d nyd}jU

H sQZmerH m| Ho O–d AdH  _U na AÏ``Z
AœJya bVm Am–a am`Pm‹ sAa go nšW‰H sHš V Mma BœS mo7

‹ m`{QH Am–a Zm¥Z BœSmo‹ m`{QH ~o{gbg šQ¨ oZ AWmˆV DR7$*6
CS"#'6 TL"(" Am–a TS7#!% Zo; Ãd H ÞMa _|6 _{U`m| _|
VWm ~JrMo H s {_¸r _| Ómo‹o Zmo‹ mog Ho AdH  _U _| dš{È H s 0

VrZ H dH ZmeH m| O–go H m~½̂Sm{P_6 _m`„bmoÖ`yQm{Zb Am–a
Q oQ¨ mH moZPmob; Am–a ~o{gbg ÓOmVr Omo {H nydˆ AÏ``Zm| _|
Ómo‹o Zmo‹ mog Ho AdH  _U Am–a nmCSar {_ÞSÚy Ho {Z`œ¿U _|
Ó^mdr nm`r JBŸ; Ho gmW jo¿ narjU {H E JE0 AbJ g_`
AœVamb na AœJya _{U`m| Ho Z_yZo {bE JE Am–a Adeofm| H m
Ebgr7E_Eg9E_Eg na {d�bofU {H `m Om ahm h–0

showed antagonism to 38-P-2 and 1-YS-1 respectively
and were selected for further studies.

Evaluation of the acropetal and translaminar
movement and antisporulant effects

Bio-efficacy trials were conducted on detached
Thompson Seedless shoots and leaves. Fungicide
solutions were prepared at following doses per litre,
carbendazim 1.0 g, azoxystrobin @ 0.5 ml, kresoxim
methyl @ 0.6 ml and flusilazole @ 0.125 ml. Inoculum
was 1 x 105 spores per ml. Incubation was done at 28 ±
0.5°C and 95% RH. Studies indicated systemic
acropetal movement, translaminar movement and anti-
sporulent effect of these fungicides.

Development of SCAR marker for carbendazim
resistant isolates of C. gloeosporioides

OPA 13 primer differentiated the 4 highly resistant
isolates from the 9 moderately resistant isolates. The
differentiating band was cloned and sequenced. Specific
primers were designed based on the sequence and
specificity was confirmed.

Bioprospecting for viticulturally important micro-
organisms (ICAR-AMAAS Sub-Project)

Studies on biodegradation of pesticides

Four endophytic or non-endophytic Bacillus
strains viz. DR-39, CS-126, TL-171 and TS-204
isolated from grapevines and grape rhizosphere could
enhance the degradation of profenofos in liquid culture,
on grape berries and in vineyard soil.

Field experiments were conducted with 3
pesticides, viz. carbendazim, myclobutanil and
tetraconazole and four Bacillus species, which were
found effective in degradation of profenofos and control
of powdery mildew in earlier studies conducted in this
lab. Grape berries were sampled at different time
intervals and are being extracted and analysed for
residue levels using LC-MS/MS.
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Q¨ m`H moS_mˆ AmBˆgmoboQ§g H s H dH Zmer gœdoXZerbVm H m
_yÞ`mœH Z

{d{^Ñ ÓOm{V Ho "' Q¨ m`H moS_mˆ AmBˆgmoboQ§g6 Omo _w®`
amoJm| Ho {Z`œ¿U Ho {bE AmemOZH nm`o JE6 H s gœdoXZerbVm
H m AÏ``Z6 jo¿ ›m¿m na "$ nœOrHš V H dH Zmer`m| Ho {dÜÈ
{H `m Om ahm h–0 gÞ‹ a g~go H _ Oharbm nm`m J`m Am–a CgHo
~mX _¥ZH moPo~6 SmB{_Wmo_mo‹ˆ 6 gm`_mo„P{Zb6 APmop„gšQ¨ mo{~Z6
n¥am„bmošQ¨ mo{~Z Am–a H m¥na h–S¨ m¥„gmBS Wo 0

Q¨ mBH moS_mˆ {d[aS r H m H dH Zmer go BbmO {H E AœJya nUm] na
šWmnZm H m AÏ``Z

Q̈m8 {darSr H s šWmnZm H s j_Vm H m AÏ``Z "$ H dH 7
ZmerAm| Ho {dÜÈ6 Ó`moJ Ho Mma {XZ ~mX6 {H `m J`m0 gÞ‹ a
CnMma g~go H _ Ó{VamoYr CgHo ~mX H m¥na h–S¨ m¥„gmBS6
SmB{_Wmo_mo‹ˆ 6 _¥ZH moPo~6 APmop„gšQ¨ mo{~Z6 h–„gmH moZPmob Am–a
n¥am„bmošQ¨ mo{~Z Wo0

Q¨ mBH moS_mˆ AmBgmoboQ§g H s AZwHy bVm na AÏ``Z
{d{^Ñ ÓOmVrAm| Ho "' AmemOZH Q¨ mBH moS_mˆ

AmBgmoboQ§g H s AZwHy bVm H m AÏ``Z {H `m J`m0 ©´`mXmVa
"$' AmBgmoboQ§g gœ`moOZ AZwHy b nm`o J`o Am–a CZH m
H m¥ZgmoaQrA_ _o Cn`moJ hmo gH Vm h—0

AmemOZH ~o{gbg AmBgmoboQ§g H s AZwHy bVm na AÏ``Z
AmR ~o{gbg AmBgmoboQ§g EH Xygao Ho AZwHy b Wo6 {gdm`

AmBgmoboQ #!%6 Omo ~mH s AgmoboQ§g go hbH m gm Ó{VamoYr Wm0
AZwHw b AmBgmoboQ§g H m H m¥ZgmoaQrA_ _| Cn`moJ hmo gH Vm h– 0

~o{gbg AmBgmoboQ§g go ~m‘ H mo{eH s` EœOmB_ C¾nmXZ
g^r ) AmemOZH O–d7{Z`œ¿U ~o{gbg AmBgmoboQ§g Zo

goÞ`wbmoO6 ÓmoQrEO6 bm`noO Am–a A_m`boO ~Zm`m0 H m`QrZoO
{Z_mˆU H m AÏ``Z Omar h–0

Evaluation of fungicide sensitivity of Trichoderma
isolates

The sensitivity of 16 Trichoderma isolates,
belonging to different species which were found
promising for control of major grape diseases, was
studied against 13 registered fungicides at field doses.
Sulphur was found to be the least toxic followed by
mancozeb, dimethomorph, cymoxanil, azoxystrobin,
pyraclostrobin and copper hydroxide.

Studies on establishment of Trichoderma viride on
fungicide treated grape leaves

Establishment and survival of Trichoderma viride
was studied against 13 fungicides after four days of
their application on grapevine leaves. Sulphur treatment
was found least inhibitory, followed by copper
hydroxide, dimethomorph, mancozeb, azoxystrobin,
hexaconazole and pyraclostrobin. All other fungicides
did not allow T. viride to establish.

Studies on compatibility of Trichoderma isolates

The compatibility of 16 promising Trichoderma
isolates belonging to different species was studied and
most of 136 isolates combinations were found
compatible and may be used in consortium.

Studies on compatibility of promising Bacillus isolates

Eight Bacillus isolates were compatible to each
other, except isolate 204, which was slightly inhibited
by other isolates. The compatible isolates may be used
in consortium.

Extracellular enzyme production by Bacillus isolates

All the eight promising bio-control Bacillus
isolates produced cellulose, protease, esterase, lipase
and amylase. Chitinase production is being studied.
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^maV _| AœJya _| ~moQ¨ r{Qg {gZo[aAm gœH  _U H s AZwnpšW{V
H s nwœ r H m g_J  {drbofU

AœJya jo¿ Am–a AœJya _| ~moQ¨ r{Qg {gZo[aAm H s CnpšW{V Ho
{bE Jw³N m6 hdm Am–a _šXm Z_yZm| H m gd}jU Am–a {drbofU

jo¿ _| ~mo8 {gZoarAm Ho gœH  _U Ho bjU {XImBˆ Zht {X`o
Am–a Ó`moJembm _| AZwHy bV_ pšW{V _| CŒ_m`Z na gœH  _U
{dH {gV Zht h†E0 BœV_ Jrbr Am–a AmÃˆ hmbV ÓXmZ H aZo na
šQ¨ m¥~oar6 MZo Am–a nwUo Ho ~mo8 {gZo[aAm AmBgmoboQ§g Zo AœJya ~m¥a
H mo gœH  {_V {H `m6 bo{H Z {daoOZ AdšWm na Zht nm`m J`m0
~rOmUw Q¨ oqnJ Am–a _šXm {d�bofU Zo AœJya IoV H s hdm Am–a _šXm
_| BZmoHw b_ H s AZwnpšWVr Bœ{JV H s0

_hmamœ¨ H s A{VgœdoXZerb ‹ gbm|9jo¿m| _| ~moQ¨ r{Qg {gZoarAm
H s CnpšW{V Ho {bE AÐ` ‹ b9‹w b6 hdm Am–a _šXm Z_yZm| H m
gd}jU Am–a {drbofU

dmBˆ6 _hmamœ¨ Ho šQ¨ mo~oar IoV _| ~moQ¨ r{Qg {gZoarAm Ho
gœH  _U Ho bjU {XImBˆ {X`o0 ~rOmUw Q¨ oqnJ Am–a _šXm {d�bofU
Zo šQ¨ mo~oar Am–a Jwbm~ jo¿ H s _šXm Am–a hdm _| BZmoHw b_ H s
CnpšW{V Bœ{JV H s0 nwUo _| nmo{bhmCg _| bJmE Pa~oam Am–a
Jwbm~ _| H moB̂ bjU {XImBˆ Zht {X ò VWm Cg OJh H s hdm Am–a
_šXm _| ^r H moBˆ ~rOmUw {XImBˆ Zht {X`o0

AœJya _| {W Òg H m ß`dšWmnZ

ÓOmVr {d{dYVm
Zm{gH 6 gmœJbr6 nwUo Am–a gmobmnwa jo¿m| _| AœJya _| {W Òg

H s VrZ ÓOmVr`mœ nmBˆ JBŸ Am–a CZH s {gQm}{W Òg Smoago{bg h‡S6
[a{n©\ moamo{W Òg H y EÐQ oQg h†S Edœ aoQr{W Òg {garEH g _m`oQ Ho
Ý n _| nhMmZ H s JBˆ0 g^r AœJya C¾nmXH jo¿m| _o {gQm}{W Òg
Smoago{bg H m ÓmXw^mˆd g~go ´`mXm Wm Omo{H AœJya Ho ZdrZ
emImAm|6 ‹w bm| Edœ _{UAm| _| ZwH gmZ H aVm h†Am nm`m J`m0
Bg dfˆ [a{n©\ moamo{W Òg H y EÐQ oQg H m ÓH mon #!""7"# H s VwbZm
_| A{YH Wm0 aoQr{W Òg gr[aEH g A‹ bV Edœ ‹ bV _m–g_ Ho
Xm–amZ {g‹ˆ nwamZr n{Ám`m| na nm`m J`m0

Holistic analysis to confirm the absence of
Botrytis cinerea infections in grapes in India

Survey and analysis of bunch, air and soil samples for
presence of Botrytis cinerea in grapes and vineyards

Symptoms of B. cinerea infection were not
observed in field, and no infection developed on
incubation under optimum conditions in the laboratory.
Strawberry, chickpea and Pune isolates of B. cinerea
could infect grapes at bloom when optimum wet and
humid conditions were provided, but it could not be
detected at veraison. Harvest time samples are under
observation. Spore trapping and soil analysis indicated
absence of inoculum in the vineyard air and soil.

Survey and analysis of other fruit/flower, air and soil
samples for presence of Botrytis cinerea in
susceptible crops/areas in Maharashtra

Symptoms of B. cinerea infection were observed
in strawberry fields at Wai, Maharashtra. Spore trapping
and soil analysis indicated presence of inoculum in the
air and soil in strawberry and rose fields and soil,
indicating presence of inoculum in this region. No
symptoms were observed in zerbara and rose growing
in a polyhouse in Pune and no spores were detected in
air and soil samples from the site.

Management of thrips in grapes

Species diversity

Three species of thrips were found infesting
grapes in Nashik, 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 most common in all the grape growing areas
infesting young shoots, flowers and berries. This year R.
cruentatus infestation was found to be higher than
during 2011-12. R. syriacus was found to be infesting
older leaves during off-season and after harvesting of
crop during fruiting season.
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AœJya _| Õbr`m ~rQb7{W Òg7Oo{gS7Ho Q o{nˆba ZmerOrd g_yh
Ho {bE amgm`{ZH Ó~œYZ H m`ˆZr{V H m {dH mg

‹ b NœQmBˆ Ho ~mX nhbo &! {XZm| Ho Xm–amZ6 {d{^Ñ jo¿
narjU _|6 "# {d{^Ñ H sQZmeH m| H m {W Òg Am–a Bggo gœ~œY
OogrS6 Ho Q o{nˆba Edœ Õbr`m ~rQb ZmerOrd g_yh na O–d
Ó^mdH m[aVm šVam| H m AmœH bZ Xygao dfˆ Ho {bE H aHo ZmerOrd
H sQ g_yh H m ~h‡7bjrH aU H m`ˆZr{V H m {dH mg {H `m J`m0
‹ b NQmBˆ Ho ~mX nhbo &! {XZm| Ho Xm–amZ6 AœJya ~JrMo _|
CnpšWV ZmerOrd g_yhm| Ho AmYma na amgm`{ZH {Z`œ¿U H m
{dH Þn MwZm Om gH Vm h–0 `h OmZH mar6 {d{^Ñ H sQm| Ho {bE
AbJ H sQZmeH m| Ho {N …SH md H s OÝ aV H mo H _ H aHo
{N …SH mdm| H s Hw b gœ®`m H mo H _ H aZo _| bm^Xm`H hmo Jr0

{W Òg Ó~œYZ Ho {bE ‹ bJw³N H m H sQZmeH m| _| Sw ~moH a
AZwÓ`moJ

‹ bJw³N Sw~moH a H sQZmeH m| H m AZwÓ`moJ H m AmœH bZ
Xygao _m–g_ Ho {bE {H `m J`m Am–a šnmBZmogo…S %& Eggr Am–a
gmEÐQ o{Z{bÓmob "!AmoSr H m OrE$ 2%! nrnrE_35grnrnr ỳ 2#
nrnrE_3 Ho Xmo ~ma ‹ bJw³N CnMmaU Ho gmW ẁp°_V AZwÓ`moJ6
AœJya _o {W Òg H s j{V H mo H _ H aZo _o H maJa nm`m J`m0

AœJya _o ZmerOrd H sQm| H s {ZJamZr Am–a Ó~œYZ Ho {bE {Mn{Mno
nme H m _yÞ`mœH Z

AœJya _| Xmo Q¨ oqZJ ÓUm{b`m| _| BœV_ AmH ma6 D œMmBˆ Am–a
aœJ Ho {bE AœJya ~JrMm| _| ZmerOrd Am–a ÓmHš {VH H sQm| H s
{ZJamZr Am–a Ó~œYZ Ho {bE {Mn{Mno nme H m AmœH bZ Xygao dfˆ
Ho {bE {H `m J`m0 A¥{‹ S6 E8 H  mpšgdmoam; OpšgS6 E8 {~JwÁmybm
{~JwÁmybm; W rÒg6 [a8 H y EÐQ oQg Am–a ~rQb6 šQ oWmoag amZr KQVo
H  _ _| Ó_wI H sQ ÓOm{V`mœ Wt0 O_rZ Ho nmg D œMmBˆ na šWm{nV
nrbm {Mn{Mnm nme6 OpšgS Am–a E{‹ S§g ‹¦ gmZo Ho {bE g~go
Ó^mdr nmE JE0 nrbm {Mn{Mnm nme dmBˆ ÓUmbr _| Ho Zmonr Ho
D na D œMmBˆ na šWm{nV VWm ~moda ÓUmbr _| O_rZ Ho nmg
D œMmBˆ na W rÒg ‹¦ gmZo _| g~go Ó^mdr Wo0 Ho Zmonr Ho D na D œMmBˆ
na šWm{nV nrbm {Mn{Mnm nme6 ~moda Am–a dmBˆ XmoZm| ÓUm{b`m|
_| šQ oWmoag amZr H mo ‹œ gmZo _| g~go Ó^mdr Wo0

Development of chemical management strategy for
flea beetle-thrips-jassid-caterpillar pest complex in
table grapes

During first 50 days after fruit pruning, 12
different insecticides were evaluated for their bio-
efficacy levels in various field experiments against
thrips and associated jassids, caterpillar and flea beetle
complex for second year and a strategy of ‘multi-
targeting of pest complex’ was developed. During first
50 days after fruit pruning, chemical control options
may be selected based on the pest complex present in
the vineyard. This information can be helpful in
reducing total number of pesticide applications by
avoiding separate chemical sprays for different insects.

Bunch dipping application for the management of
thrips

Delivery method of various insecticides through
bunch dipping application was evaluated for second
season and spinosad 45SC and cyantraniliprole 10OD
were found most effective in reducing thrips damage
when applied along with two bunch dipping
applications of GA3 (40 ppm) + CPPU (2 ppm).

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 of
insect pests and natural enemies in grapes in two
training systems for second year. Aphids, Aphis
craccivora; jassids, Amrasca biguttula biguttula; thrips,
Rhipiphorothrips cruentatus and coccinellid beetle,
Stethorus rani were the major insect species trapped in
decreasing order. Yellow sticky traps (11 x 30 cm2)
installed at near ground level were found most effective
for trapping jassids and aphids in both bower and Y
system. Yellow sticky traps installed at above canopy
level were most effective in trapping thrips in Y system,
however at near ground level in bower system. Yellow
sticky traps installed at above canopy level were most
effective in trapping S. rani in both bower and Y
system.
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AœJya _o _mBQ§g H m Ó~œYZ

ÓOmVr {d{dYVm
nwUo6 gmœJbr6 gmobmnwa Am–a Zm{gH Ho AœJya jo¿m| _| AœJya

H mo j{V H aZo dmbr _mBQ H s nhMmZ Q oQ¨ m{ZH g šnr8 Ho Ý n _o
H s JBˆ0 AœJya ~JrMo _| j{V H aZo dmbr Xmo ZBˆ _mBQ ÓOmVr`mœ
n¥Zmo{ZH g šnr8 Am–a Amo{bJmo{ZH g šnr8 ^r nm`r JBŸ 0

_mBQ {dnXm {ZYmˆaU _m¥Sb
_mBQ {dnXm {ZYmâU _m¥Sb H m AœeemoYZ Am–a _mÐ`H aU6

#!!*7"! Ho _mBQ SmQm Ho AmYma na {H `m J`m VWm %%8)/
VH H s `WmWˆVm nm`r JBˆ0 Bg _m¥Sb H m #!"!7"# Ho _mBQ
SmQm Ho AmYma na nwZõ AœeemoYZ Am–a _mÐ`H aU {H `m Om`oJm0

AœJya ~JrMo Am–a nm–Ym| _| _mBQ§g Ho {dVaU H m šdÝ n
AœJya ~JrMo _| _mBQ§g H m gm_y{hH {dVaU nm`m J`m0

_mBQ§g Ho {dVaU šdÝ n na AmYm[aV BœV_ g|nb AmH ma
{ZYm[̂aV {H E JE Omo {H gmZm| Ho Îmam {ZJamZr H aZo dmbo H m`̂H  _
H s `moOZm ~ZmZo _o _XX H aoJr Edœ `h šdMm{bV nam_eu ÓUmbr
Ho {bE Amd�`H hmoJm0

h–p„gWm`Omo„g H s O–d Ó^mdH m[aVm
_mBQ§g Ho Ó~œYZ Ho {bE h–p„gWm`„gmog #& J m_ g{H  `

gœKQH 9ho H s Xa go Ó^mdr nm`m J`m0

{_br~J Ho Ó~œYZ Ho {bE ~h‡ Am`m_r H m`ˆZr{V

AœJya {_br~J Ó~œYZ Ho {bE ga‹o H Q |Q H m AmœH bZ
VrZ {d{^Ñ ga‹o H Q |Q 2YmZw{dQ6 AÒgm )! Am–a ew`a

em¥Q3 H m AHo bo Am–a Xmo H sQZmeH m| 2~wÓmo{‹ OrZ Am–a {_Wmo{_b3
Ho gmW AmœH bZ H aZo Ho {bE {d{dY Ó`moJembm Am–a jo¿
narjU Am`mo{OV {H E6 {OZ_| CZH s {_br~J Ho eara go
_mo_`w− AmdaU Xya H aZo _o Ó^mdH m[aVm; H sQZmeH m| Edœ
ga‹o H Q |Q {_lU H s gœJVVm Am–a O–d Ó^mdH m[aVm H m narjU
{H `m0 ga‹o H Q|Q {_br~J Ho _mo_`w− AmdaU H aZo _| Ó^mdr nm ò
JE Am–a {db`Z H m gVh VZmd H _ H aVo h†`o nm`o JE0 AHo bo

Management of mites in grapes

Species diversity

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.
Two new species of mites namely, Panonychus spp and
Olygonychus spp. were also observed infesting
vineyards.

Mite risk assessment model

Calibration and validation of the mite risk
assessment model was done using 2009-10 mite
incidence data which gave 44.8 % accuracy. The model
will be further calibrated and validated using 2010-12
mite incidence data.

Within-vineyard and within-vine distribution pattern of
mites in grapes

The mites were found to follow aggregated
distribution within the vineyard. Optimum sample sizes
were quantified based on the distributed pattern of mites
which will help in designing sampling programme for
monitoring of vineyards by farmers and will be required
for interactive automated advisory system.

Bio-efficacy of hexythiazox

Hexythiazox @ 25 g a.i. per hectare was found
effective in managing mites.

Multi-pronged strategy for the management of
mealybugs

Evaluation of surfactants for the management of
mealybugs in grapes

Various laboratory and field experiments were
conducted to evaluate three different surfactants
(Dhanuvit, APSA 80 and Sure Shot), alone and in
combination with two insecticides (buprofezin and
methomyl), for their effectiveness in removing waxy
covering from mealybug body and also compatibility
and bio-efficacy of insecticide-surfactant mixtures.
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ga‹o H Q |Q ^r {_br~J H s gmWˆH _š¾`w H aVo h†`o nm`o JE Omo{H
A^r VH ga‹o H Q |Q H m H _ nhMmZm J`m bjU h–0

Xygao Am–a Vrgao AdšWm Ho {ZØ©\ Am–a d`šH _mXm Ho
_mo_`w− AmdaU H mo Xya H aZo _| ew`a em¥Q !8& {_br9br nmZr
H s Xa go g~go A{YH Ó^mdr nm`m J`m0 AHo bo ga‹o H Q |Q H s
VwbZm _| O~ ga‹o H Q |Q H mo H sQZmer Ho gmW {_bm`m J`m V~
CZH s Ó^mdH m[aVm A{YH nm`r J`r0 Ó`moJembm VWm jo¿
AÏ``Z _oœ {_br~J H s gœ®`m H mo H _ H aZo _| ewAa em¥Q Am–a
{_Wmo_rb gœ`moOZ g~go A{YH Ó^mdembr Ó_m{UV h†Am0

Jw³N7YmodZ AÏ``Z
{d{^Ñ ga‹o H Q |Q H m 2A3 {_br~J AmdaU6 h{ZSÚy Am–a

{_br~J hQmZo H s j_Vm Am–a 2~3 AœJya H s eoÞ‹ Am`w Am–a
JwUdÁmm na Ó^md H m VwbZm¾_H AmœH bZ H aZo Ho {bE {_br~J
nr{…SV n[an¬ Jw³Nm| H mo H mQH a6 {d{^Ñ ga‹o H Q |Q go Ymò m J`m
VWm ewAa em¥Q g~go A{YH Ó^mdembr nm`m J`m0

ÓOmVr {d{dYVm
AœJya H mo j{V H aZodmbr {_br~J H s nhMmZ

_oH moZo{bH moH g hrgŵQg Am–a {ZnmBˆH moH g {dar{Sg Ho Ý n _| H s
JBˆ0

AœJya Ho {bE BZdoOrd ÓOmVr`m| Ho IVao H m AmœH bZ
nm{H šVmZ go ÓmHš {VH VarHo go ^maV Ho nœOm~ Am–a ~mX

_| _hmamœ¨ _| ‹– br {_br~J H s BZdoOrd ÓOmVr ‹o ZmH moH g
gmoboZmopÒgg H mo O~ Hš {¿_ VarHo go Wm¥_gZ grSbog na Nmo…Sm
J`m Vmo BgZo AœJya nm–Ym|6 n[an¬ bVmAm| Am–a Jw³Nm| na #!""7
"# Edœ #!"#7"$ Ho Xm–amZ ZmerOrd H m šVa ÓmÔ Zht {H `m6
Bggo {gÈ h†Am {H AœJya Bg ÓOmVr Ho IVao go _w− h–0 AœJya
~JrMo _| Am–a Amgnmg Ho nm–Ym| na6 `o ÓOmVr nmW}{Z`_
{hšQ oamo‹ moag6 SÚwamœQm šnr8 Am–a {h{~šH g amo©Om7gmBZ|{gg H mo
j{V H aVo nm`r JBˆ0 gmobmnwa Ho EH šWmZ na ‹o 8 gmoboZmopÒgg
H mo AœJyabVm Ho gag nÁmm| na j{V H aVo nm`m J`m6 naœVw do
ZmerOrd šVa VH Zht nh†œMr0 ‹o 8 gmoboZmopÒgg6 {h{~šH g amo©Om7
gmBZ|{gg Ho nm–Ym| na _o8 hrgwˆQg go ´`mXm šnYmˆ¾_H nmBˆ JBˆ0

Surfactants were found to remove waxy covering of
mealybugs and reduced the surface tension of the
solution. Surfactants alone were also found to cause
significant mortality of mealybugs which is presently a
less recognized feature of surfactants.

Sure shot @ 0.5 ml/L water was found to be most
effective in removing the waxy covering of second and
third nymphal instars and adult females. Surfactants
were found to increase efficacy of insecticides when
applied in combinations as compared to their individual
applications. Sure Shot in combination with methomyl
proved to be most effective in reducing mealybug
population in laboratory as well as field studies.

Bunch-wash studies

Mealybug infested mature grape bunches were
harvested and washed with surfactants to evaluate their
comparative efficacy in (a) removing mealy covering,
honeydew and mealybugs and (b) effect on shelf life
and quality of grapes. Sure Shot was found most
effective.

Species diversity

The mealybug species found infesting grapes was
identified as Maconellicoccus hirsutus and Nipaecoccus
viridis.

Evaluation of threat of invasive species for grapes

Phenacoccus solenopsis, an invasive mealybug
species naturally spread to Punjab, India from Pakistan
in 2003-04 and subsequently spread to Maharashtra,
was artificially released on Thompson Seedless and it
did not attained pest status either on seedlings, mature
vines or bunches during 2011-12 and 2012-13;
establishing that grapes are free from threat of this
species. In and around vineyards, this species was found
infesting Parthenium hysterophorus, Duranta spp. and
Hibiscus rosa-sinensis plants. At a location in Solapur,
P. solenopsis was found infesting succulent grapevine
leaves but did not attain pest status. On H. rosa-sinensis,
P. solenopsis was more competitive than M. hirsutus.
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{_br~J Ho {bE d–H ÞnrH J hUerb nm–Yo
Nh d–H ÞnrH J hUerb nm–Yo6 O–go H¥ {gAm `y{ZÕbmoam6

A_¥aÐWg šnrZmogg6 ỳ‹ moa{~Am Oo{Z„ ẁbQm6 ỳ‹ moa{~Am {haQm6
H m¥_o{bZm ~|JbopÐgg Am–a nmW}{Z`_ {hšQ oamo‹ moag; {_br~J H s
VrZ ÓOm{V`m| H mo Aml` XoVo h†`o nmE JE0

Am{WˆH Ý n go _hÁdnyUˆ AœJya ZmerOrdm| na _h¾d XoVo h†`o
AœJyabVm nm[apšW{VH Vœ¿ _| H sQ O–d{d{dYVm

AœJyabVm nm[apšW{VH Vœ¿ go gœ~pÐYV {d{^Ñ H sQ ÓOmVr`m|
H m gœJ h Am–a nhMmZ

"# Am¥Sˆa Am–a '" ‹¥ {_br Ho '& ÓOmVr`m| Ho H sQm| H m
gœJ hU Am–a A{^boIrH aU {H `m J`m0 AœJya Ho {dXoer H sQ
O–go °bmgr {dL§°…S emnˆeyQa6 šnmoQ oS qd°S S¨ mogmo{‹ bm6 AœJya
_{U ~oYH H s CnpšW{V Ho {bE {Z`{_V gd}jU Am–a {ZJamZr
H s J`r VWm A^r VH `o H sQ AœJya _| Zht nm`o JE h—0

{d{^Ñ H sQ m| H m n[aajU Am–a ÓXeˆZ
gœJ hrV H sQm| H m S¨mB _mCœQ H a n[aajU {H `m J`m0 OrdZ

MH  H s {d{^Ñ AdšWmAm| H m (!/ AÞH mohmob _| Jrbm
n[aajU ^r {H `m J`m0 NmoQ o H sQ O–go {W Òg Edœ _mBQ§g H mo
šWm`r šbmBS Ho šdÝ n _| n[aa{jV {H `m J`m0

Ó_wI ZmerOrd H sQ m| Ho Ord {dkmZ H m AÏ``Z6
hm{ZH maH AdšWmAm| Am–a j{V ÓHš {V H s nhMmZ

Jwbm~r {_br~J6 _oH moZo{bH moH g {hgwˆQg Ho dšpÏX
_mnX½Sm| H mo {ZYmˆ[aV H aZo Ho {bE Ó`moJembm _| CZH s OrdZ
Vm{bH m H m AÏ``Z {H `m J`m0 nhbr BÐšQma Ho {_br~J _|6
~mH s AdšWmAm| H s VwbZm go6 CçV_ _š¾`wXa 2&%8)% /3
nm`r J`r0 Óm–…T _mXm {_br~J H s CÁmaOr{dVm %*7&' {XZm| Ho
Am`w AœVamb VH Mbr VWm nr…Tr H mb #"8)) {XZ Wm0 H _
XmoharH aU g_` 2$8"'"3 Ho gmW n[a{_V dšÏXr Xa "8#& VWm
JwUZ H m Xa Ó{V{XZ !8!*&# _mXm Ó{V _mXm Wm0 Jwbm~r
{_br~J Ho OrdZ Vm{bH m {d�bofU Zo Xemˆ`m {H Bg H sQ H s

Alternate host plants for mealybugs

Six alternate host plants, viz., Cassia uniflora,
Amaranthus spinosus, Euphorbia geniculata,
Euphorbia hirta, Commelina benghalensis and
Parthenium hysterophorus harbouring three species of
mealybugs were identified in vineyards.

Insect Biodiversity in Grapevine Ecosystem with
emphasis on Economically important Grape Pests

Collection and identification of different insect species
associated with grapevine ecosystem

65 insect species from 12 orders and 61 families
have been collected from grapes and documented.
Regular survey and monitoring for the presence of
exotic insects of grapes like glassy winged
sharpshooter, spotted winged drosophila, grapevine
berry borer in the different vineyards was done and no
incidence of these insects was found.

Preservation and display of various insects

Collected insects were preserved as dry mounts,
in paper points. Wet preservation in 70% alcohol along
with their different life stages was also made. Small
insects like thrips and mites were preserved as
permanent slide mounts.

Studying the biology of major insect pests,
identification of damaging stages of the pest and
nature of damage

Life table studies of pink mealybug,
Maconellicoccus hirsutus were conducted in the
laboratory to determine its growth parameters. Highest
mortality rate (54.84 %) was observed in the first instar
nymph stage than in later instars of the mealybug. The
survival of adult females lasted till 49-56 days age
interval and the generation time was 21.88 days. The
finite rate of increase (λ) was 1.25 with a shorter (3.161)
doubling time and the rate of multiplication per day
(rm) was 0.0952 female/female. The life table analysis
of the pink mealybug indicated the survivorship of the
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Or{dV ahZo H s j_Vm QmBn II Ho gmW _ob H aVr h– Omo{H
A{YH gœ®`m _| AœSo go {ZH bZo Edœ qZ‹ AdšWm H s A¾`{YH
_š¾`w6 {deofV NmoQ o qZ‹ AdšWm H s ~…Sr AdšWm H s VwbZm _|
A{YH _š¾`w XemˆVr h– 0

bmb _H …Sr _mBQ§g Ho OrdZ MH  H m AÏ``Z Vmn_mZ Ho
nm¦M {d{^Ñ lo{U`m| 2"&°6 #!°6 #&°6 $!°6 $&°go8 5 &!/
gmno{jH AmÃˆVm3 _| {H `m J`m VWm bmb _H …Sr _mBQ§g H m
OrdZ MH  H _ go H _ (8&! ± !8$$ {XZm| _| $!°go8 na nyam
h†Am0 bmb _H …Sr _mBQ§g na na^jr šQ oWmoag amZr H nya 2{M¿
"#3 H m OrdZ MH  Ó`moJembm _| AÏ``Z {H `m J`m VWm BgZo
AœSo go Óm–…T VH {dH mg Ho {bE ")8' {XZ {bE0 šQ o8 amZr Ho
bmb _H …Sr _mBQ§g na OrdZ Vm{bH m gmœp®`H s na ^r H m_
h†Am0 Am`w {d{eœ OrdZ Vm{bH m Zo Xemˆ`m {H na^jr H s
CçV_ _š¾`wXa nhbr ~mbAdšWm 2&!8'! /3 Ho Xm–amZ h†Bˆ0
H _ XmoharH aU g_` $8$$( {XZm| Ho gmW šQ o8 amZr Ho A{YH
dš{È _mnX½S 2ewÏX ÓOZZ Xa **8)*3 nm`o JE0 Ó`moJembm
pšW{V _| Oo{gS Ho O–d {dkmZ na AÏ``Z {H `m J`m VWm
"#8%& {XZm| _o BgH s nm¦M qZ‹ b AdšWm nyar h†BŸ0

naOrdm| H m gœJ hU6 nhMmZ6 n[aajU Am–a n[ajU
AœJya _o _mBQ§g H mo ImZo dmbo H mop„gZo{bS naOrdr ^šœJ

šQ o amZr H nya H s _mBQ§g ImZo H s j_Vm H m AmœH bZ {H `m
J`m0 Bg naOrdr Zo _mBQ§g AœSo H s Amoa ´`mXm 2)"8)! ±
$8$'36 CgHo ~mX bmdu 2()8'! ± '! %8$*36 qZ‹ 2&*8#!

insect coincided with that of Type II showing high
hatchability of the eggs and bulk death of the nymphal
stages particularly at the early instars followed by
relatively lower deaths towards the older stages of the
insect.

The studies on life cycle of red spider mites at five
different range of temperature (15°, 20°, 25°, 30°, 35°
C + 50% RH) were carried out and shortest time for
completion of the life cycle of mites was 7.5 ± 0.33
days at 30° C. The life cycle of predatory coccinellid
beetles, Stethorus rani Kapur (Fig. 12) was also studied
on red spider mites in the laboratory conditions and it
took 18.6 days form egg to adult. The life table statistics
of S. rani on red spider mites was also worked out. The
age-specific life table study indicated that the highest
mortality of the predator occurred during the first larval
instar (50.60). The S. rani had significantly higher
growth parameters (net reproductive rate of 99.89) with
short doubling time of 3.337 days. The biology of
jassids was also studied under laboratory conditions and
there were five nymphal instars which completed in
12.45 days.

Collection, identification, preservation and testing
of various parasitoids

Predatory potential of S. rani against red spider
mites have been worked out. The predator showed more
preference towards the egg stage (81.80±3.63) of the

{M¿ "#8 d™šH šQ oWmoag amZr
Fig. 12. Adult stethorus rani
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± %8$)3 Am–a Óm–…T _mBQ§g Ho H  _ _| ngœX {XImBˆ0 AœJya Ho
Jwbm~r {_br~J Ho {dÜÈ {H  ÒQ mo{b›g _m¥ZQ¨ moPrar Ho jo¿
AmœH bZ 2{M¿ "$3 Zo Bœ{JV {H `m {H naOrdr H mo hm¥Qšnm¥Q _|
Nmo…SZo Ho ~mX {_br~J H s AœSm| H s gœ®`m _| ""8%!9bVm go
!8!'(9bVm6 ß`mnH Ý n _o Nmo…S o JE jo¿ _| *8'$9bVm go
!8"!9bVm Am–a amgm`{ZH {Z`œ¿U CnMma jo¿ _| *8$!9bVm
go "8#$9bVm VH H s {JamdQ h†Bˆ0 qZ‹ H s gœ®`m _| H _r
hm¥Qšnm¥Q _| Nmo…SZo Ho ~mX %8(!9bVm go !8#!9bVm6 ß`mnH
Ý n _o Nmo…S o JE jo¿ _| %8*'9bVm go #8%$9bVm VH Am–a
amgm`{ZH {Z œ̀¿U CnMma jo¿ _| &8!$9bVm go $8*!9bVm VH
h†Bˆ0 na^jr {H  ÒQmo{b›g _moZQ¨ mo{Par H s A{YH V_ gœ®`m Nmo…SZo
Ho nm¦M hÕVo ~mX ß`mnH Ý n _| Nmo…S o JE jo¿ _| 2)8&(3 VWm
CgHo ~mX hm¥Q šnm¥Q _| 2%8$$3 nm`r J`r Am–a XmoZm| CnMma
nÈ{V gmWˆH Vm šVa VH {^Ñ Wt 2{M¿ "%30

na^jr {H  8 _m¥ZQ¨moPrar H m Jwbm~r {_br~J _o8 {hgwQ̂g H mo
ImoOZo ß`dhma Ho Xm–amZ H s KQZmAm| H s nÏX{V H m ^r AÏ``Z
{H `m J`m0 AœJyabVm Ho D na Am–a ZrMo H s Amoa go Nmo…S o JE
na^jr H m hmošQ ImoOZo H m g_` EH Xygao go H m‹ s AbJ Wm0
ZrMo Nmo…S o JE ^šœJ 2#(8$& ± #8)& {_ZQ3 H s VwbZm _| AœJya
bVm H s D nar {hšgo _o Nmo…S o ^šœJ 2"'8'& ± %8'$ {_ZQ3
{_br~J _| A{YH gj_ Wo0 Bg{bE CZH s Ó^mdH m[aVm ~…TmZo
Ho {bE CÐho AœJyabVm Ho D nar {hšgo _| Nmo…SZm Mm{hE0

mites followed by larvae (78.60±4.39), nymphs
(59.20±4.38) and adults (29.40±5.59). Field evaluation
of Cryptolaemus mountrouzieri (Fig. 13) indicated that
there was steady decline in the population of the
mealybug egg mass from 11.40/vine to 0.067/vine after
the release of the predators in the hotspots, 9.63 to
0.10/vine in the blanket release plot and 9.30 to
1.23/vine in the chemical control treatment. The
population of nymphs decreased from 4.70 to 0.20/vine
in hotspots, 4.96 to 2.43/vine in the blanket release plot
and 5.03 to 3.90/vine in the chemical control treatment.
Highest population of C. montrouzieri was recorded
five weeks after release of predators in the blanket
release plots (8.57) followed by hotspots (4.33) and
both the treatments were significantly different from
each other (Fig. 14).

The pattern of events during foraging behaviour
of the predator, Cryptolaemus montrouzieri over pink
mealybug, M. hirsutus was studied. The host searching
time of predators released on the top and bottom part
of the vine was significantly different from each other.
The beetles discovered the mealybugs significantly
faster in the upper part (16.65 ± 4.63 minutes) of the
vine compared to bottom (27.35 ± 2.83). Therefore,
predators should be released in the top part to decrease
the host searching time and increase their efficiency.

{M¿ "$8 AœJyabVm na {H  ÒQmobo›g gyœSr
Fig. 13. Cryptolacemus grub on the grapevine

{M¿ "%8 {d›moMZ n�MmV {H  ÒQmobo›g H s gœ®™m
Fig. 14. Post-release population of Cryptolacemus grub
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BZ{ga{QS dmšn6 AZmJm`ag š`yS moH moH mBˆ H s Jwbm~r
{_br~J Ho {dÜÈ H m`ˆj_Vm H m Ó`moJembm _| AÏ``Z {H `m
J`m VWm {_br~J na H moBˆ _hÁdnyUˆ naOr{dVm Zht Wr0 VZm
~oYH H s bmdu Ho {dÜÈ BœQmo_mon¥WmoOo{ZH H dH _o8 A{ZgmoÒbr
Ho nm¦M Ó_mUm| H m AmœH bZ {H `m J`m Am–a "•"!* ~rOmUw9
{_br Ho CnMma Zo * {XZ ~mX g~go A{YH (#8"# gœM`r
Ó{VeV _š¾`wXa Xr 2{M¿ "&30 {_br~J Ho {dÜÈ BœQmo_mon¥WmoOo{ZH
H dH {~ßho[a`m ~m{g`mZm Ho nm¦M Ó_mUm| H m AmœH bZ {H `m J`m
Am–a {~8 ~m{g`mZm "8)•"!) ~rOmUw9{_br Zo CnMma Ho ) {XZ
~mX g~go A{YH '&8!'/ _š¾ ẁXa Xr0 {W Òg Ho {dÜÈ BœQmo_mo7
n¥WmoOo{ZH H dH _o8 A{ZgmoÒbr Ho nm¦M Ó_mUm| H m AmHœ bZ
{H `m J`m Am–a _o8 A{ZgmoÒbr #8%•"!' ~rOmUw9{_br Zo CnMma
Ho ) {XZ ~mX g~go A{YH &)8(%/ _š¾`wXa Xr0

Potential of encyrtid wasp, Anagyrus pseudococci
against pink mealybugs was also studied under
laboratory conditions and no significant parasitism on
host was observed. Five doses of entomopathogenic
fungi, Metarhizium anisopliae were evaluated against
the larvae of stem borer and M. anisopliae @1x109

spores/ml resulted in the highest cumulative per cent
mortality of 72.12 against on 9 DAT (Fig. 15). Five
doses of entomopathogenic fungi Beauveria bassiana
were also evaluated against mealybugs and B. bassiana
@ 1.8 x 108 spores/ml caused highest mortality of 65.06
per cent at 8 DAT. Five doses of entomopathogenic
fungi M. anisopliae were evaluated against thrips and
M. anisopliae at 2.4 x 106 spores/ml caused highest
mortality of 58.74 per cent at 8 DAT.

{M¿ "&8 ›o8 A{ZgmoÒbr gœH  {›V šQ o› ~moaa bmdmˆ
Fig. 15. Stem borer larva infected with M. anisoplie

am8Aœ8AZw8H| 87{S Òg 7 AœJya bVm _| amoJm| Am–a H sQ m| Ho
{ZXmZ Ho {bE EH ÓUmbr

AœJya bVm H s ß`m{Y Am–a H sQm| na {S{OQb OmZH mar Ho
{bE Xmo grSr am¥_ O–go 2i3 ^maV _| AœJya ß`m{Y`mœ ^maV _| amoJm|
Ho {ZXmZ Am–a Ó~œYZ Ho {bE EH aoSr aoH Za Am–a 2ii3 ImZo Ho
AœJya Ho H sQm| H m {ZXmZ Am–a Ó~œYZ ~ZmE JE0

AœJya _| amoJm| Am–a H sQm| Ho {ZXmZ Ho {bE EH do~ AmYm[aV
AZwÓ`moJ {dH {gV H aZo Ho {bE {d�bofU Am–a {SOmBZ {H `m
J`m0 dVˆ_mZ ÓUmbr H m Xm`am amoJm| Am–a H sQm| go gœ~œ{YV AœJya

NRCG - DIPS - A system for diagnosis and
management of important diseases and insect
pests of grapes

Two CD-ROM’s were developed on grapevine
disease and insect pests viz. (i) ‘Grapevine diseases in
India’, a ready reckoner for diagnosis and management
of grapevine diseases in India and (ii) ‘Diagnostics and
management of pests of table grapes’ were developed.

Analysis and designing to develop a web-based
application for diagnosis of grape vine diseases and
insect pests was done. The scope of the system is
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bVmAm| H s g_š`mAm| H m {ZXmZ H aZo VH gr{_V h–0 SoQm~og
AœJya ~JrMo H s g_š`mAm| Ho {d{^Ñ nhbwAm| Ho ~mao _| SoQm gœJ h
H aoJm0 Eg„`yEb gdˆa #!!) So Q m~og Ó~œYZ H m`ˆH  _ _|
Vm{bH mAm| H s gœaMZm ~ZmBˆ JBˆ0 Ó^m{dV nm–Yo Ho ^mJ6 g_š`m
erf̂H H s _mšQa gyMr6 bjU Hwœ Or6 bjUm| H m {dšVma _| dUẐ6
g_š`m H s pšW{V6 g_š`m Ó~œYZ Am–a Všdram| na SoQm šQmoa H aZo
Ho {bE Vm{bH m {SOmBZ Am–a ~ZmBˆ JBŸ0 SoQm~og _| ‹ sS H aZo
Ho {bE bjU Hwœ Or Am–a bjU dUẐ H s EH gyMr V–̀ ma H s JB0̂
H m`ˆH  _ Sm¥Q ZoQ TmœMo na {dH {gV {H `m OmEJm0 _mšQa Ý nm| Ho
{bE {SOmBZ Am–a H moqSJ H s JBˆ0 ß`dšWmnH Ódoe ‹ m_ˆ ~Zm`m
Am–a H mo{SV {H `m J`m0 ß`dšWmnH H mo SoQm~og _| SoQm SmbZo
H s AZw_{V XoZo Ho {bE SoQm Ó{d{œ Ón¿ {SOmBZ {H `m0

~XbVo E_8Ama8Eb8 Ho gœX^Ÿ _| ZBˆ nr…T r Ho H sQZmeH m| Ho
AnKQZ na AÏ``Z

‹ mogoQ rb7Ab H s ÄTVm Am–a AnKQZ H m AÏ``Z
‹ mogoQrb7Ab )!/ SÖbynr Ho AdH  _U H m #!!! Am–a

%!!! J m9ho Xam| go jo¿ narjU _| AÏ``Z {H `m J`m0
EZAmaEb _| {dH {gV Am–a Ó_m{UV H s JBˆ Ebgr7E_Eg9
E_Eg nÈVr go Adeofm| H m AmœH bZ {H `m J`m0 AdH  _U Zo
#8% Am–a #8# {XZm| H s AY7̂Am ẁ Ho gmW ©\ šQˆ Am¥Sˆa {H Zo{Q„g
H m nmbZ {H `m0 Adeof6 Ó`moJ Ho {XZ6 `yamonr` gœK Îmam
{ZYmˆ[aV "!! {_J m9{H J m Ho E_AmaEb go ZrMo Wo Bg{bE
nrEMAmB gœJV Zht Wm0

„bmoWm`{ZSrZ Am–a B{_Sm„bmoÓrS Ho šWmZmœVaU H m AÏ``Z
„bmoWm`{ZSrZ Am–a B{_Sm„bmoÓrS Ho šWmZmœVaU H m

AÏ``Z jo¿ narjUm| _| {H `m J`m0 „bmoWm`{ZSrZ &!
SÖÞ`ySrOr H m !8#(& 2EH b Ó_mU3 Am–a !8&& J m9{b9bVm
2XwJwZm Ó_mU3 _m¿m Am–a B{_Sm„bmoÓrS (! SÖÞ ỳSrOr H m !8'
2EH b Ó_mU3 Am–a "8# J m9{b9bVm 2XwJwZm Ó_mU3 _m¿m H s
Xa go _šXm S¨ oqMJ {H `m J`m0 Cnar n{Ám`m| Am–a _{UAm| Ho Z_yZm|
›| Ebgr7E_Eg9E_Eg na Adeofm| H m AmœH bZ {H `m J`m0
H QmBˆ AdšWm na Adeof nVm bJmZo Ho šVa na Zht nm`o JE0

presently limited to diagnose problems of grape vines
related to diseases and insect pests. The database will
store data on different aspects of vineyard problems.
Table structures in the SQL SERVER 2008 database
management program were created for it. Tables to
store data on affected plant parts, master list of problem
titles, symptom keys, detail symptom description,
problem conditions, problem management and photo-
graphs were designed and created. A list of symptom
keys and symptom description to be feed in the database
was compiled. The program will be developed using dot
net framework. Designing and coding for master forms
was done. Admin login form was designed and coded.
Data entry forms that will allow administrator to enter
data in database were designed.

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

Persistence and dissipation study of fosetyl-Al

The degradation of Fosetyl-Al 80% WP was
studied by field trial at the application rates of 2000 and
4000 g/ha. 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 applicable since the residues were below
the EU-MRL of 100 mg/kg on the initial date of
application.

Translocation study of clothianidin and imidacloprid

The translocation of two insecticides viz.
clothianidin and imidacloprid was studied in grapes in
field trials at vineyard of this centre. Clothianidin 50
WDG at the rate of 0.275 (single dose) and 0.55
g/L/vine (double dose) and imidacloprid 70 WDG at the
rate of 0.6 (single dose) and 1.2 g/L/vine (double dose)
were soil drenched. The samples of upper leaves and
berries were analysed using LC-MS/MS using validated
methods and no residues were detectable at the harvest
stage.
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AœJya _| dšÈr {Z`m_H m| H s ÄTVm Am–a AnKQZ H m AÏ``Z
EWo‹ moZ 2EWoaob $*/3 H mo !8#& Am–a !8& {_br9br H s

Xa go doamBˆOZ AdšWm _| Ó`moJ {H `m J`m VWm _{U`m| Ho Z_yZm|
H m EbgrE_Eg9E_Eg H m Cn`moJ H a {d�bofU {H `m J`m0
ÓšVm{dV Am–a XwJwZo Ó_mU na6 H  _eõ"# Am–a "& {XZ H s AYˆ
Am`w nm`r J`r Am–a ÓšVm{dV Am–a XwJwZo Ó_mU na EWo‹ moZ H s
nrEMAmBˆ6 H  _eõ $# Am–a %% {XZ H s Wr0

AœJya Am–a AœJya C¾nmX _| Hš {f7agm`Z Adeofm| H s {ZJamZr

#&! `m–{JH m| Ho {drbofU Ho {bE Vrd  Orgr7E_Eg 2H _
X~md3 {d{Y H m {dH mg

AœJya _¥{Q¨„g _| n`mˆÔ M`Zm¾_H Vm Am–a gœdoXZerbVm Ho
gmW "# q_ZQ aZ QmB_ Ho ^rVa #&! `m–{JH m| Ho {d^mOZ Ho
{bE EH Vrd  Orgr7E_Eg nÈ{V šWm{nV H s JBˆ0 Z_yZo H s
šWmnZm gmobd|Q d|Q _moS _| ÓmoJ m_r` Vmn_mZ dmpŒnH aU Îmam
A{YH Am`VZ BœOo„eZ 2"! _mBH  mo{b3 Îmam H s JBˆ0 EH _oJm
~moa H m¥b_ 2& {_ • !8&$ {__r • " _mBH  mo{_ 3 H mo EH gœH sÛ
Ó{V~œY H m¥b_ 2!8& {_ • !8"! {__r3 Ho gmW `w°_Z H a
H m¥b_ gœ`moOZ H m Ý nmœVaU H aZo go nšW« aU Ho {bE aZ QmB_
_| H m‹ s H _r h†B0̂ MmoQr jo¿m| Ho gmW Ow…So nwZamdš{Ám `mo°` BœOo„eZ
Ho AmaEgSr <"!/ Am–a Ó{VYmaU g_` Ho AmaEgSr <#/
Wo0 nmaœn[aH Orgr _| '7) goH¦ S H s VwbZm _| "8&7#8& goH¦ S
H s gœHw {MV MmoQr Mm–SmBˆ nmBˆ JBˆ0 Ho ÒQmZ Am–a BÓmo{SAmoZ O–go
`m–{JH m| Ho AdH  _U H mo ^r H _ {H `m Om gH m0 gœVmofOZH
AœVaÓ`moJembm ewÈVm XemˆVo h†̀ o6 gœ~œ{YV AmaEgSr <#!/ Ho
gmW &6 "! Am–a #! ZoZmoJ m_9{_br na [aH d[aO (7""!/
2EZ='3 Ho ^rVa Wt0 BgHo A{V[a− 6 Bg Vah Ho VoO {d�bofU
#% KœQm| _| *' Z_yZm| Ho Amgnmg {d�bofU Ho {bE gj_ h—0

H sQZmeH m|6 nrOrAma6 _mBH moQ mop„gZ6 B¾`m{X Ho {bE OoZo[aH
{d{Y H m _mZH sH aU Am–a Ó_mUrH aU

‹ b Am–a gpÖO`m| _| _Ï` go A¾`{YH Y wdr` H sQZmeH m|
Am–a nrOrAma {deof gœX ˆ̂ _| nmaœn[aH „ ỳ̀ yBˆgrEMBˆAmaEg Am–a
E{Wb EgrQ oQ AmYm[aV {d{Y`m| Îmam {d�bofU H aZo _| _wp�H b

Persistence and dissipation study of growth regulators
in grape

Ethephon (Etherel 39%) was applied at veraison
stage at 0.25 and 0.5 mL/L and berry samples were
analysed using LC-MS/MS. The half-life (t1/2) was
worked out as 12 and 15 days, at recommended and
double doses, respectively. The PHI values calculated
for Ethephon at recommended and double dose were 32
and 44 days respectively.

Monitoring of agrochemical residues in grape and
grape produce

Development of a fast GC-MS (low pressure) method
for analysis of 250 compounds

A fast GCMS method was established for
separation of 250 compounds within 12 min with
sufficient selectivity and sensitivity in grape matrix.
Sample introduction was done through programmable
temperature vaporization with large volume injection
(10 µL) in the solvent vent mode. A modification of the
column combination by coupling of a narrow restriction
column (0.5 m x 0.10 mm) to a mega-bore column (5 m
x 0.53 mm x 1 µm) resulted in separation with
considerable shortening of run time. The RSDs
associated with peak areas for the repeatable injections
were <10 % while RSDs of the retention time was <2%.
Narrow peak widths of 1.5-2.5 s were observed as
opposed to 6-8 s in conventional GC were obtained.
Degradation of some compounds such as captan and
iprodione could also be decreased. The recoveries at 5,
10 and 20 ng/mL was within 70-110% (n=6) with
associated RSDs <20% indicating satisfactory intra-
laboratory precision. In addition, such a fast analysis
enables analysis of around 96 samples in 24 hours.

Standardization and validation of the generic method
for pesticides, PGRs, mycotoxins, etc.

A simple, rugged and accurate methanol based
method was developed for multi-residue analysis of
more than 200 compounds comprising mid polar to
highly polar pesticides and plant growth regulators in
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`m–{JH m|6 Ho {bE EH gab Am–a n[aewÈ _oWZm¥b AmYm[aV nÈ{V
#!! go A{YH `m–{JH m| Ho {d�bofU Ho {bE {dH {gV H s JBˆ0
n[a_mUZ Ho šVa "7"! ZoZmoJ m9J m Ho ^rVa Wo0 gœ~œ{YV
AmaEgSr "&/ Ho gmW [aH d[aO (!7"#!/ Ho ^rVa Wt0 `h
{d{Y A¾`{YH Y wdr` `m–{JH m| Ho {bE nšWH {d�bofU H mo hQm
gH s VWm Bggo {dšVšV {d{dYVm dmbo `m–{JH m| Ho dšhV7šVa na
~h† Adeofm| H m {d�bofU gœ^d h†Am0

AœJya _| Hš {f7agm`Z Adeofm| H s {ZJamZr
{Z`mˆV Ho bJ^J $&! Z_yZm| H m `yamonr` gœK7E_AmaEb

Ho {bE AZwnmbZ H m AmœH bZ {H `m J`m0 Z_yZo n–H Kam|6 IoVm|
Am–a Zm{_V narjU Ó`moJembmAm| go EH ¿ {H E JE Am–a "((
agm`Zm| Ho {bE OmœM H s JBˆ0 g^r Z_yZm| _| Adeof CZHo
gœ~œ{YV E_AmaEb go ZrMo nm ò J ò6 {OgZo amœ¨ r` šVa na ‹ gb
H QmBˆ7nydˆ Ho Adeofm| H s {ZJamZr Ho H m`ˆH  _ Ho g‹ b
H m`mˆÐd`Z H mo {ZX}{eV {H `m0 IoV ‹ mQH 6 šWmZr` ~mOmam| Am–a
gwna ~mOma go &! go A{YH Kaoby Z_yZo EH ¿ {H E J ò Am–a g^r
Z_yZm| H m ImÍ gwajm Am–a ^maV gaH ma Ho _mZH Óm{YH aU
A{Y{Z`_ Ho VhV {Z{Xˆœ E_AmaEb Ho gœ~œY _| _yÞ`mœH Z {H `m
J`m VWm Adeof E‹ EgEgEAmBˆ7E_AmaEb go ZrMo nmE JE0

EboOuH maH Ho Ý n _| Ho grZ Ho {bE ^maVr` dmBZ H s {ZJamZr
_hmamœ¨ am´` Ho {d{^Ñ dmBZar go EH ¿ {H E Hw b )!

dmBZ Z_yZm| _|6 EboOuH maH Ho Ý n _| Ho grZ Ho {bE JwUm¾_H
Am–a _m¿m¾_H {d�bofU {H `m J`m0 `h dmBZ _| EboOuH maH H s
bo~qbJ Ho {bE Am–a EbOu Ó{V{H  `mAm| Ho _wÇo go {ZnQZo Ho
{bE AZw_m{ZV AmœH …S o X|Jo0 g^r narjU dmBZ Zo Ebrgm
2BšVo_mb {H E _mZH m| Ho {dÜÈ3 {d{Y`m| Ho Îmam Ho grZ
EboOuH maH Ho {bE ZH mam¾_H n[aUm_ {XIm`m0

H sQZmeH m| Ho Adeof Ho {bE {H e{_e H s {ZJamZr
gmœJbr6 Zm{gH Am–a ~rOmnwa jo¿ go Hwb *# Z_yZo EH ¿

{H E JE Am–a EH ¿ Z_yZm| H m H sQZmeH m| Ho ~h† Adeofm| Ho
šH  sqZJ Îmam {d�bofU {H `m J`m0 Z_yZm| _| H m~}½Sm{O_6
nmBamo„bmošQamo~rZ6 B{_Sm„bmo{ÓS6 Ebm„bmoa6 „bmoanmBar‹ mog6
gmB_mo„gmZrb6 „bmoa‹oZnmBa6 _oQmbop„gb6 B¾`m{X Ho Adeof

fruits and vegetables with special reference to the
difficult to analyse compounds by conventional
QuEChERS and ethyl acetate based methods. The
LOQs were within 1-10 ng/g. The recoveries were
within 70-120 % with RSDs less than 15%. The method
could avoid separate analysis of highly polar
compounds and provide a large-scale multi-residue
analysis of a wide variety of compounds.

Monitoring of agrochemical residues in grapes

Almost 350 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 177
test chemicals. In all samples, the residues were found
to be below their respective MRLs indicating 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 Food Safety and Standards
Authority Act of the Government of India and in all
samples and the residues were found to be below the
FSSAI-MRLs.

Monitoring of Indian wines for casein as allergen

A total of 80 wine samples, collected from
different wineries in Maharashtra state, were screened
for qualitative and quantitative analysis of casein as
allergen. This would give estimated data for allergen
labelling in wine and to deal with the issue of allergic
reactions. All wines tested have shown negative results
for casein allergen by ELISA methods (against
standards used).

Monitoring of raisin samples for pesticide residues

A total of 92 samples were collected from Sangli,
Nashik and Bijapur regions and the collected samples
were analysed by the multi-residue screening of
pesticides. The samples contained residues of
carbendazim, pyraclostrobin, imidachlorpid, alachlor,
propargite, dimethomorph, acephate, azoxystrobin,
acetamiprid, λ-Cyahlothrin, chlorpyrifos, cymoxanil,
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nm`o JE0 ´`mXmVa Adeofm| Ho šVa6 Hw N AndmX Ho gmW6 AœJya
Ho {bE `yamonr`7gœK E_AmaEb go ZrMo nm`o J`o0

{H e{_e _| ~ mCqZJ na H sQZmeH Adeofm| H m Ó^md
H sQZmeH m| Ho Adeofm| H m ~ mCqZJ Ó{H  `m na H moBˆ Ó¾`j

Ó^md Zht Wm0 Am¥„grSo{Qd EœOmB_ O–go nmobr{‹ Zmob Am¥p„gSo ©O
2nrnrAmo3 Am–a noamo„grSoO 2nrAmoSr3 na {d{^Ñ H maH m| Ho Ó^md
H m AÏ``Z {H `m J`m0 doamBOZ nydˆ go H QmBˆ AdšWm VH VWm
H QmBˆ n�MmV AdšWm H mo ^r Ó`moJ _| nrnrAmo Am–a nrAmoSr
EœOmB_m| Ho {d�bofU Ho {bE aIm J`m0 Hw b {‹ Zmob _m¿m6 Hwb
ÓmoQrZ _m¿m6 {deof EœOmB_ H s J{V{d{Y Ho {bE ÓmoQrZ _m¿m6
Hw b „bmoamo{‹ b6 ~ mCqZJ BœSo„g6 aœJ Vrd Vm Ho _mn ^r {H E JE0

AœJya n[an¬ Vm H s AdšWm _| XmoZm| EœOmB_ nrnrAmo Am–a
nrAmoS r _| EH 7g_mZ EœOmB_ J{V{d{Y XoIr JBˆ0
SmBˆ‹o ZH moZmOmob6 EH Q¨ m`Omob H dH Zmer6 H m "#8& nrnrE_
H s Xa go CnMma H m AZwnMm[aV H s VwbZm _| Am¥„grSo {Qd
EœOmB_ H s J{V{d{Y`m| na H moBˆ _h¾dnyUˆ Ó^md Zht Wm0
CnMm[aV Z_yZm| _| „bmoamo{‹ b _m¿m AZwnMm[aV Z_yZm| H s VwbZm
_| A{YH Wr0 nrnrAmo EœOmB_ J{V{d{Y H mo {‹ Zmob _m¿m Ho
gmW ghgœ~È {H `m Om gH Vm h–0 O–d amgm`{ZH A{^bjU _|6
EœOmB_ Ho {bE BœV_ Vmn_mZ %!˚go Edœ nrEM % Wm; Am–a
gmo{S`_ _oQm~mBˆgÞ‹ mEQ g~go e{− embr AdamoYr nm`m J`m0

_šXm Edœ Ob _| O–d7agm`Z Adeofm| H s Ä…TVm Ho AÏ``Z

_šXm _| Q¨ mEOmob H dH Zm{e`m| H m emofU
ho„gmH moZmOmob6 SmBˆ‹o ZH moZmOmob Am–a Õby{gbmOmob Ho

emofU ß`dhma H m AÏ``Z {d{^Ñ ^m–{VH 7agm`Z JwUm| dmbr
_šXmAm| _| {H `m J`m0 BZ VrZ H dH Zm{e`m| H m A{YemofU VrZ
AbJ7AbJ _šXm`m| _| %) KœQ o Ho ^rVa gœVwbZ na nh†œM J`m
VWm {MH Zr {_¸r _| A{YemofU Xa gdm}ç Wr CgHo ~mX `h
KQVo H  _ _| ~bwBˆ Xmo_Q Am–a Xmo_Q ~bwBˆ _šXm _| Wm0 g^r
H dH ZmerAm| Ho {demofU Zo CÁH  _ Ódš{Ám H m nmbZ {H `m0

chlorfenapyr, metalaxyl, etc. Most of the residue levels
detected were found to be below the prescribed level of
EU-MRL for grapes with few exceptions.

Effect of pesticide residues on browning in raisins

Pesticide residues did not have any direct effect
on the browning process. The effect of various factors
on oxidative enzymes viz. PPO and POD was studied.
The experiment included the growth stage-wise analysis
of PPO and POD enzymes from pre-veraison to harvest
and post-harvest stage. The assay of total phenol, total
protein, protein content for specific enzyme activity,
total chlorophyll, browning index, measurement of
colour intensity were also included.

Similar pattern of enzyme activity observed for
both PPO and POD enzymes in the stages of grape
maturity. Treatment of difenconazole, a triazole
fungicide, at a concentration of 12.5 ppm did not have
any significant effect on the oxidative enzyme activities
as compared to control. Chlorophyll content is higher in
treated samples as compared to control samples. The
trend of PPO enzyme activity can be correlated with
phenol content. In biochemical characterization, the
optimum temperature for the enzyme as observed was
40˚C and pH was 4; and sodium metabisulphite was
observed as the most potent inhibitor.

Persistence studies of agrochemical residues in
soil and water

Sorption of triazole fungicides in soil

Sorption behaviour of hexaconazole,
difenconazole and flusilazole was studied in three soil
with different physicochemical properties. Adsorption
of these three fungicides in three different soils reached
equilibrium within 48 h with rate of adsorption being
highest in clay soil followed by sandy loam and loamy
sand soils. Desorption of all the fungicides followed the
reverse trend.

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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^maVr` {H e{_e H m JwUdÁmm _yÞ`mœH Z
H moSo„g Amd�`H Vm Ho AZwgma ^maVr` {H e{_e H s

JwUdÁmm H m AmœH bZ {H `m J`m0 {H e{_e Ho *# Z_yZo 2EH
{H J m Ó{V …T oar3 ^maV Ho Ó_wI {H e{_e ~ZmZo dmbo jo¿m|
2gmœJbr Am–a Zm{gH 6 _hmamœ¨; {~Omnwa6 H ZmˆQH 3 Ho {d{^Ñ
erVJšhm| go EH ¿ {H E JE0 Z_yZm| H m CZHo ^m–{VH _mnXœSm| 2VZo
Ho QwH …S o6 H– n VZm6 Z_r H s _m¿m6 j{VJ šV {H e{_e6 eHˆ a ẁ−
{H e{_e6 An[an¬ {H e{_e6 B¾`m{X36 H sQZmer Adeofm|6 h–dr
_–Qb Am–a gy‚_ O–{dH _mnXœSm| Ho {bE AmHœ bZ {H `m J`m0

EH ¿ {H e{_e Z_yZm| _|6 H m~ˆÐSm{O_6 nm`amH mošQ¨ mo{~Z6
B{_S„bmoÓrS6 EbmH moa6 ÓmonaJmBQ6 SmB_oWmo_mo‹ˆ 6 Egr‹o Q 6
A©OmoH gršQ¨ mo{~Z6 EgrQ m_r{ÓS6 bØÖ…S m gmBhobmo{W Z6
H bmoanmB[a‹ mog6 gmB_mo„gm{Zb6 „bmoa‹o Znm`a6 _oQmbp„gb6
B¾`m{X Ho Adeof nm ò JE0 ~h†V H _ AndmX Ho gmW ´`mXmVa
Adeofm| Ho šVa AœJya Ho {bE `yamonr` gœK Îmam {ZYmˆ[aV
E_AmaEb Ho šVa go ZrMo nmE JE0 ~h†V H _ Z_yZo H m~ˆÐSm{O_
Ho Cç šVa 2`yamonr` gœK E_AmaEb >!8$ nrnrE_3 Ho gmW
nm`o JE0 ^m–{VH _mnXœSm| _|6 VZo Ho QwH …S o Am–a H– n VZm gœ®`m
H  _eõ ! go $( Am–a " go "#) Ó{V &!! J m_ _| nmBˆ JBˆ0
An[an¬ _{U6 j{VJ šV _{U Am–a Ó{VeV Z_r H  _e: !8# go
"(6 !8" go "!8% Am–a "!8) go #$8" VH Wt0 Hw N Z_yZo
^m–{VH _mnXœSm| _| H moSo„g Amd�`H Vm Ho gmW _ob Zht Im`o0

gy‚_ O–{dH _mnXœSm| _|6 Z_yZm| H m gmÞ_moZobm6 ‹ ‹w œXr6
šQ¨ oÒQmoH moH g6 š`ySmo_moZmg Am–a EœQ oamo~o„Qa Ho {bE ZH mam¾_H
n[aUm_ Am`m0 Hw N Z_yZm| _| boH Qmo~o{gbg nm`m J`m0 hodr _oQb
_|6 Hw N Z_yZm| _| boS 2!8!!7!8!() nrnrE_3 nm`m J`m0

{H e{_e ~ZmZo H s Ó{H  `m Ho Xm–amZ H sQZmeH m| H s AnKQZ
J{VH s

{H e{_e ~ZmZo Ho Xm–amZ SmB{_Wmo_mo‹ˆ 6 H o gop„g_ {_WmBb6
‹w _mo„goS moZ Am–a nmBam„bmošQ¨ mo{~Z H s AnKQZ J{VH s H m
AmœH bZ {H `m J`m0 Xmo AœJya ~JrMm| _| Xmo H sQZmeH m| Ho Xmo
{N …SH md6 {ZYmˆ[aV Am–a XmoJwZr _m¿m na {H E JE0 n[an¬ Vm na
AœJyam| H QmBˆ H s JBˆ VWm {H e{_e ~ZmZo Ho {bE $/ nmoQ ¥{e™›

Quality Evaluation of Indian Raisins

A work was undertaken to assess the quality of
Indian raisins as per the CODEX requirement. A total of
92 raisin samples (1 kg sample per lot) were collected
from different cold storages located in major raisin
making regions of India (Sangli and Nashik,
Maharashtra; Bijapur, Karnataka). The raisin samples
were evaluated for its physical parameters (pieces of
stem, cap stem, moisture content, damaged raisin,
sugary raisins, immature raisins, etc.), pesticide
residues, heavy metals and micro biological parameters.

In the collected samples, the pesticides detected
were carbendazim, pyraclostrobin, imidachlorpid,
alachlor, propargite, dimethomorph, acephate, azoxy-
strobin, acetamiprid, λ-Cyahlothrin, chlorpyrifos,
cymoxanil, chlorfenapyr, metalaxyl, etc. The residue
level were found to be below the prescribed level of
EU-MRL for grapes with very few exceptions. Very few
samples detected with higher level of carbendazim
(>EU-MRL of 0.3 ppm). Among physical parameters,
the number of pieces of stems and cap stem varied from
0 to 37 and 1 to 128 per 500 g, respectively. Immature
berry, damaged berry and moisture percentage varied
from 0.2 to 17, 0.1 to 10.4 and 10.8 to 23.1,
respectively. Few samples could not match with the
CODEX requirement for physical parameters.

Among microbiological parameters; the samples
were tested negative for Salmonella, moulds,
Streptococcus, Psuedomonas and Enterobacter. In
some samples Lactobacillus were detected. Among
heavy metals, lead (0.00 -0.078 ppm) was detected in a
few samples.

Dissipation kinetics of pesticides during raisin making
process

Dissipation kinetics of dimethomorph, Kresoxim
methyl, fumoxadone and pyraclostrobin was studied
during raisin making process. Two sprayings of
formulation mix of two pesticides were done at the
recommended dose (RD) and double dose (DD) in two
separate vineyards. The grapes were harvested at

NRC for Grapes | Annual Report 2012-13
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H m~m}ZoQ ẁ− BWmBb Amo{bEQ {db`Z H m gwImZo Ho Vob Ho Ý n
_| EšVo_mb {H `m J`m0 Anß`` AmœH …S o ~VmVo h— {H H sQZmeH
Adeof Anß`` Zo6 Ama _yÞ` >!8* Ho gmW ÓW_5ÓW_
Anß`` H  _ H m AZwJ_Z {H `m0 g^r H sQZmerAm| H s AYˆ7
Am`y '7* {XZ Ho ~rM Wr0 gœnyUˆ Adeof6 gwImZo H s Ó{H  `m
Ho Xm–amZ H m ÓgœšH aU H maH >" Ho gmW gmœÃ hmoVm nm`m J`m0
ÓgœšH aU H maH _yÞ` >" BZ H sQZmerAm| Ho {H e{_e _| Cç
E_AmaEb {ZX}{eV H aVm h– 2{M¿ "'30

AœJya H s {eamO Am–a gmo{dZmoZ Öb—H {©H š_m| _| AœJya go dmBZ
_| {‹ Zmo{bH Am–a gwJœY `m–{JH m| Ho {bE Ý naoIm

EH Orgr7E_Eg hoS šnog {d{Y H mo %! ApšWa gwJœY
`m–{JH m| Ho {d�bofU Ho {bE ›mZH sH aU {H `m Om ahm h–0 Bgr
ÓH ma $! {‹ Zmo{bH `m–{JH m| Ho {d�bofU Ho {bE Ebgr7
„`yQrAmoE‹ 7E_Eg {d{Y H m ›mZH sH aU {H `m Om ahm h–0

maturity and processed for raisin making using ethyl
oleate solution containing 3% K2CO3 as drying oil.
©esticide residue dissipation followed a first+first order
dissipation with an r-value of > 0.9. The half-life values
ranged between 6-9 days for all the pesticides. The
absolute residue was found to be getting concentrated
during the drying process with Processing Factor (PF)
of >1. A PF value of >1 suggests a higher MRL for these
pesticides in raisin (Fig. 16).

Profiling of grape verities Shiraz and Sauvignon Blanc
for its phenolic and aroma compounds from grape to
wine

A GC-MS Head Space method is being optimized
for analysis of 40 volatile aroma compounds. Similarly,
a LC-QToF-MS method is being optimized for analysis
of 30 phenolic compounds in grapes.

Raisin dryer Shade drying

{M¿ "'8 {H e{›e ~ZZo Ho Xm–amZ H o gop„g_ {_WmBb H m Anß™™
Fig. 16. Dissipation of kresoxim methyl during raisin making

H QmBˆ CnamÐV Óm–Ímo{JH s

dmBZ AÏ``Z

H¥ ~aZoQ gm¥{d±m¥Z AœJya H s n[an¬ Vm Ho Xm–amZ Hw b E{gS Am–a
Q rEgEg H s J{VerbVm

bVmE¦ {OZH s NœQmBˆ #) {gVœ~a6 & A−y ~a Edœ "# A−y ~a
H mo H s JBˆ Wr VWm ‹ gb šVa #!6 $! VWm %! ‹ b7Jw³N9

Postharvest Technology

Studies on wines

Dynamics of Total acids and TSS during maturity of
Cabernet Sauvignon grapes

The samples were collected on 19th Jan, 27th Jan,
2nd Feb, 10th Feb, 16th Feb and 22nd Feb 2012, from
the vines pruned on 28th Sep, 5th and 13th October and
having crop levels of 20, 30 and 40 bunches/vine. The
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bVm Wm6 go "* VWm #( OZdar6 #6 "!6 "' Edœ ## ‹ adar
H mo Z_yZo EH ¿ {H E JE0 _{U`m| _| Hw b AØb 2J m9br3 VWm
QrEgEg 2°{~ 3 H m {d�bofU {H `m J`m0 N œQmBˆ _| Xoar H aZo go
AJoVr N œQmBˆ 2{M¿ "(3 H s VwbZm _| A{YH AØb Wo0 {ZØZ
‹ gb šVa 2#! ‹ b7Jw³N3 go ÓmÔ _{U`m| _| Cç ‹ gb šVa
H s VwbZm go A{YH AØb Wo 2{M¿ ")30 NœQmBˆ Am–a ‹ gb šVa
Ho našna Ó^md Ho AmœH …S o ›| ^r ™hr ÜPmZ Wo0 AJoVr NQmBˆ Am–a
Cç ‹ gb šVa go ÓmÔ _{U`m| _| AØb _m¿m H _ Wr0 Z_yZm
gœH bZ _| Xoar go _{U`m| _| AØb _m¿m _| ˜mg h†Am0

AJoVr NœQmB̂ ›| A{YH QrEgEg Wm 2{M¿ "*30 #! ‹b7
Jw³N Ó{V bVm Ho ‹ gb šVa go ÓmÔ _{U`m| _| A{YH V_
QrEgEg Wm 2{M¿ #!30 našna Ó^md Ho AmœH …Sm| Zo ^r QrEgEg
_m¿m na NœQmBˆ Ho g_` Ho Ó^md H mo ÓX{eV̂ {H `m0 nNoVr7NœQmBˆ
_| {d{^Ñ ‹ gb šVam| go ÓmÔ _{U`m| _| H _ QrEgEg Wm0 Hw b
{_bmH a Z_yZm| ›| Xoar go Cç QrEgEg ÓmÔ h†Am0

{Xdg _m¿m Am–a gy`ˆ M_H g_` Ho gmW _{U _mnXœS m| H m
ghgœ~œY

Ð`yZV_ Am–a A{YH V_ Vmn_mZ Am–a gy`ˆ M_H g_` H mo
N œQmBˆ go H QmBˆ VH XOˆ {H `m J`m0 {Xdg _m¿m H s JUZm _mZH
gy¿ H m Cn`moJ H aHo H s JBˆ0 "!°go8 H mo AmYma Vmn_mZ Ho Ý n

contents of total acids (g/L) and TSS (°B) in berries
were analysed. Delay in pruning resulted in more acid
contents than early pruning (Fig. 17). More acids were
noted in berries obtained from lower crop level i.e. 20
bunches/vine as compared to higher crop levels (Fig.
18). The data on interactions between pruning and crop
load followed the same trend. Early pruning with higher
crop load was found to have low content of acids in
berries. Delay in sampling resulted in decreased acid
content in berries.

Early pruning was found to have more TSS (Fig.
19). The berries of bunches collected from vines having
crop load of 20 bunches per vine contunued maximum
TSS (Fig. 20). The interaction data also showed impact
of pruning time on TSS content. Berries from different
crop levels coupled with late pruning had low TSS.
Overall delay in sampling resulted in higher TSS.

Correlation of berry parameters with degree days and
sun shine hours

Minimum and maximum temperature as well as
sun shine hours were recorded from pruning time to
harvesting. The degree days were calculated by using
standard formula. The 10°C was considered as base
temperature. The correlations were calculated for

{M¿ "(8 ›{U ›| Hw b AØb ›m¿m na N œQmBˆ g›™ H m Ó^md
Fig. 17. Effect of pruning time on berry total acid content

{M¿ ")8 ›{U ›| Hw b AØb ›m¿m na ‹ gb ^ma H m Ó^md
Fig. 18. Effect of bunch load on total acidity (g/L) in berries
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{M¿ "*8 ›{U ›| Hw b KwbZerb Rmog ›m¿m na N œQmBˆ g›™ H m Ó^md
Fig. 19. Effect of pruning times on berry TSS (°B)

{M¿ #!8 ›{U ›| Hw b KwbZerb Rmog ›m¿m na ‹ gb ^ma H m Ó^md
Fig. 20. Effect of bunch load on berry TSS (°B)

_| bm™m J`m0 _{U`m| Ho _mnXœSm| O–go Hw b AØb Edœ QrEgEg
Ho ghgœ~œY H s JUZm N œQmBˆ VWm ‹ gb šVa Ho {d{^Ñ gœ̀ moOZm|
Ho {b`o {d{^Ñ {XZm| Ho Z›yZmoœ ›| H s JBˆ0 {Xdg _m¿m Am–a gy`ˆ
M_H g_` H m _{U QrEgEg Ho gmW gH mam¾_H gh gœ~œY
nm™m J™m0 # ‹ adar H mo {bE JE Z›yZmoœ _| A{YH V_ Ama7
n[a›mU nm ò JE0 # ‹ adar Ho ~mX ghgœ~œY _| H _r AmBˆ0 {Xdg
_m¿m Am–a gy`ˆ M_H g_` H m _{U AØb Ho gmW ZH mam¾_H
gh gœ~œY nm`m J`m0 #( OZdar na Z›yZm| ›| XmoZm| _m_bm| _|
A{YH V_ ZH mam¾_H Ama7n[a›mU nm`m JE0 #( OZdar Ho
~mX Ama n[a›mU _| H _r AmBˆ0

n[an¬ Vm gyMH mœH : H¥ ~aZoQ gm¥{d±m¥Z H s n[an¬ Vm
gyMH mœH H s JUZm QrEgEg • nrEM# Ho gy¿ H m Cn`moJ H aHo
H s JBˆ0 "$ A„Qy~a H mo NQmBˆ H s JE %! ‹ b7Jw³N9bVm Ho
‹ gb šVa H mo Nmo…SH a ~m{H g^r CnMmam| ›| n[an¬ Vm gyMH mœH
gr_m 2#!!7#(!3 Ho ^rVa nmE JE0 AJoVr N ¦QmBˆ Am–a %!
‹ b7Jw³N9bVm ‹ gb _| A{YH V_ ›mZ `mZr #)#8"" XOˆ
H s JBˆ0 {Xdg _m¿m Am–a gy`ˆ M_H g_` H m n[an¬ Vm gyMH mœH
go gH mam¾_H gœ~œY nm`m J`m0

dmBZ _mnXœS m| na N œQ mBˆ Am–a ‹ gb Ho šVa H m Ó^md
{d{^Ñ CnMmam| Ho Ãmjmag H mo Ór{_`a „`ydr 2dm{Up´`H

H ÞMa3 go gœamo{nV {H `m Am–a ##±# °go na {H ½dZ Ho {bE aIm
J`m0 {H ½dZ Ho ~mX dmBZ H mo ~rO Am–a ¾dMm go AbJ {H `m
J`m0 nhbr aoqH J Ho ~mX6 Ó¾`oH CnMma go VrZ Z_yZo EH ¿ H a

parameters like Total acids and TSS in berries from
different combinations of pruning times and crop levels
on various days of samplings. Collected data showed
that degree days and sunshine hrs have positive
correlation with TSS of berries. Sampling on 2nd Feb.
had maximum r values for both the parameters.
Correlation was decreased. After 2nd Feb. degree days
and sunshine hrs had negative correlation with total acid
content in berries. Sampling on 27th Jan. was found
with maximum negative r values for both the
parameters. After 27th Jan. the r values were decreased.

Maturity Index: Maturity index of Cabernet
Sauvignon was calculated by using formula of TSS x
pH2. Except last pruning performed on 13th October
coupled with crop level of 40 bunches/vine, all
treatments were found within range of suitable maturity
Index (200-270). Early pruning having 40 bunches per
vine had the maximum maturity indica value of 282.11.
Maturity index showed positive correlation with degree
days and sunshine index.

Effect of pruning and crop levels on wine parameters

The must of various treatments was inoculated
with Premier Cuvee (commercial culture) and
fermented at 22 ±2 °C. After fermentation the wines
were separated from seed and skin. After first racking,
three samples were collected from each treatment and
analysed. Data indicated that wines produced from 3rd
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{d�bofU {H `m J`m0 AmœH Smo go kmV hmoVm h– {H nhbr VWm X‡gar
N œQmBˆ go {Z{_ˆV dmBZ H s Anojm Vrgar N œQmBˆ go C¾nm{XV dmBZ
_| nrEM6 Hw b E{gS Am–a _–{bH E{gS Ho gœX^ˆ ›| A³Nr
AØbVm h–0 Bg dmBZ ›| ~mŒnerb AØb ›m¿m ^r H › Wr0

Bg dmBZ _| H _ AÞH mohb Am–a eHˆ am H s Cç _m¿m ›mnr
JB̂0 nhbr NœQmBˆ go C¾nm{XV dmBZ _| aœJ Vrd Vm6 Q –{ZZ6 QrnrAmBˆ
Am–a _mpÞdSrZ7$ °byH mogmBS Xygam| H s VwbZm _| A{YH Wm0
#! Jw³Nm9~ob go C¾nm{XV dmBZ H _ AØbr` Wr0 XmoZm| H maH m|
H s gh^m{JVm Zo dmBZ _mnXœSm| H mo Ó^m{dV {H `m0

N œQ mBˆ g_` Am–a ‹ gb ^ma H m {eamO na Ó^md
NœQmBˆ g_`6 Jw³N7^ma Am–a našna gh^m{JVm Zo dmBZ

_mnX½Sm| AWmˆV Hw b AØb6 _–{bH E{gS6 dmŒnerb AØbVm6
nrEM6 BWoZm¥b6 eHˆ am Am–a aœJ Vrd Vm H mo gmWĤ Ý n go Ó^m{dV
{H `m0 AJoVr N œQmBˆ H s dmBZ _| A{YH aœJ Vrd Vm Wr bo{H Z
BWoZm¥b ›m¿m Xoa go N œQmBˆ _| A{YH nm`r JBˆ0 {ZØZ ‹ gb šVa
A{YH V_ BWoZm¥b {Z{hVVm _| n[aUV h†Am0 našna gh^m{JVm Ho
n[aUm_ ÓX{eˆV H aVo h— {H $! Jw³Nm| Ó{V bVm VWm Xygar N¦QmBˆ
H s dmBZ _| A{YH V_ BWoZm¥b nm`m J`m bo{H Z Bg dmBZ _|
Ð`yZV_ AØb Wm0 AJoVr H s VwbZm _| nN oVr N œQmBˆ _| {d{^Ñ
‹ gb ^mam| go A{YH EÞH mohb dmbr dmBZ ~Zr0

{H e{_e na AÏ``Z

BWmBb Amo{bEQ Am–a nmoQ ¥{e`_ H m~m}ZoQ Ho gœ`moOZm| _| AœJya
Jw³N m| H mo Sw ~moZo H m Ó^md

Wm¥›gZ grSb–g Ho Jw³Nm| H mo BWmBb Amo{bEQ Am–a
nmoQ ¥{e`_ H m~m}ZoQ Ho {d{^Ñ gœ̀ moOZm| _| % {_ZQ Ho {bE Sw~mò m
J`m0 V¾n�MmV ‹ b Jw³Nm| H mo AœJya ewŒH Z eoS _| Omb na
‹– bm`m J`m0 ~mah {XZm| n�MmV6 gyIo AœJyam| H mo VZm| go AbJ
{H `m J`m0 Ó¾`oH CnMma go Z_yZmoœ H m {d�bofU {H `m J`m0
AmœH …Sm| H mo Vm{bH m #" _| ÓšVwV {H `m J`m h–0

{d{^Ñ gœ`moOZ gyIo AœJya H s JwUdÁmm Ho _mZH m| H mo
Ó^m{dV H aVo h—0 gœ`moOZm| H m AgœVwbZ aœJ go gœ~pÐYV ›mnXSm|
H mo ZH mam¾_H Ý n go Ó^m{dV H aVm h–0 CnMma Qr# _| Ð`yZV_

pruning had good acidity in terms of pH, total acids
and malic acid content as compared to wines from first
and second prunings. Volatile acid content was lower in
wine from 3rd pruning.

However, lower alcohol content and higher sugar
were recorded in this wine. Wine from 1st pruning had
higher colour intensity, tannins, TPI and malvidin-3-
glucoside. In case of crop load, the wine made from 20
bunch/vine recorded lower amounts of acids in wine.
Interactions of both the factors significantly affected all
recorded parameters of wines.

Effect of pruning time and crop load on Shiraz

The pruning time, bunch load and interaction
significantly affected recorded wine parameters viz.
total acids, malic acid, volatile acidity, pH, ethanol,
sugar and colour intensity. More colour intensity was
recorded in wine from early pruning but ethanol content
was more in late pruning. Lower crop level resulted in
maximum ethanol content. Interaction results showed
maximum ethanol in wine from second pruning having
30 bunches per vine but this wine was found to have
minimum acid content. Late pruned vines with different
load produced wines with more alcohol than early
pruned.

Studies on raisins

Effect of dipping of grape bunches in combinations of
ethyl oleate and potassium carbonate

The bunches of Thompson Seedless grapes were
dipped in various combinations of ethyl oleate and
potassium carbonate for 4 minutes. After pretreatment,
bunches were spread on mesh inside grape drying shed.
After 12 days, dried grapes were separated from stems.
Samples were collected from each treatment and
analysed. The data on various parameters are presented
in Table 21.

The data showed that the various combinations of
pretreatments influenced quality parameters of dried
grapes. The imbalance of combinations negatively
affected colour related parameters like colour intensity
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^yamnZ nm`m J`m Omo {H gmœp®`H s` Ý n go CnMma Qr%6 Qr'6
Qr( VWm Qr* Ho ~am~a Wm0 {H e{_e H m gœdoXr _yÞ`mœH Z ÓX{eV̂
H aVm h– {H CnMma ) AÐ` CnMmam| H s VwbZm _| _wœh gœdoXZ Am–a
šdmX H mo NmoSH a g^r _mnXœSm| _| ~ohVa nm`m J`m 2{M¿ #"30

AœJya Ho Jw³Nm| Ho ewŒH Z Ho Xm–amZ EšH m¥{~Ĥ E{gS Am–a gmo{S`_
_oQ m~mBgÞ‹ mBQ Ho Ó`moJ H m Ó^md

{daoOZ go Vw…SmBˆ VH AœJya Jw³N o H da H aZo go {H e{_e
na {nNbo gmb XOˆ {H ò JE Ó^md H mo Ï`mZ aIVo h†E Bg Ó`moJ

and browning. Minimum browning was noted in T2
which was found statistically at par with T4, T6, T7 and
T9. Sensory evaluation of raisins showed that T8 was
found superior over other treatments in all parameters
except mouth feel and taste (Fig. 21).

Effect of application of ascorbic acid and sodium
metabisulphite during drying of grape bunches

Considering the effect of bunch covering from
veraison till harvesting on raisin browning as recorded
last year, bunches were covered by paper at the time of

Vm{bH m #"8 {H e{›e ›mnXœSm| na BWmBb Amo{bEQ Am–a nmoQ ¥{e™› H m~}ZoQ H m Ó^md
Table 21. Effect of ethyl oleate and potassium carbonate on raisin parameters

CnMma
Treatments

^yamnZ
Browning

aœJ Vrd Vm
Colour intensity

Hw b ‹ sZmo{bH AØb 2{›J m9br3
Total phenolic acids (mg/l)

Qr" 2"& {›br BWmBb Amo{bEQ 5 $! J m nmoQ ¥{e™› H m~m}ZoQ3
T1 (15 ml ethyl oleate + 30 g potassium carbonate)

1.8319ab 3.643a 922.2a

Qr# 2"& {›br BWmBb Amo{bEQ 5 %! J m nmoQ ¥{e™› H m~m}ZoQ3
T2 (15 ml ethyl oleate + 40 g potassium carbonate)

1.2356d 1.7756b 548.1ab

Qr$ 2"& {›br BWmBb Amo{bEQ 5 &! J m nmoQ ¥{e™› H m~m}ZoQ3
T3 (15 ml ethyl oleate + 50 g potassium carbonate)

1.9163a 4.0500a 807.4ab

Qr% 2#! {›br BWmBb Amo{bEQ 5 $! J m nmoQ ¥{e™› H m~m}ZoQ3
T4 (20 ml ethyl oleate + 30 g potassium carbonate)

1.4063cd 1.7531b 513.0b

Qr& 2#! {›br BWmBb Amo{bEQ 5 %! J m nmoQ ¥{e™› H m~m}ZoQ3
T5 (20 ml ethyl oleate + 40 g potassium carbonate)

1.5863bc 2.0025b 609.3ab

Qr' 2#! {›br BWmBb Amo{bEQ 5 &! J m nmoQ ¥{e™› H m~m}ZoQ3
T6 (20 ml ethyl oleate + 50 g potassium carbonate)

1.4906cd 1.8788b 663.0ab

Qr( 2#& {›br BWmBb Amo{bEQ 5 $! J m nmoQ ¥{e™› H m~m}ZoQ3
T7 (25 ml ethyl oleate + 30 g potassium carbonate)

1.3688cd 2.0888b 701.9ab

Qr) 2#& {›br BWmBb Amo{bEQ 5 %! J m nmoQ ¥{e™› H m~m}ZoQ3
T8 (25 ml ethyl oleate + 40 g potassium carbonate)

1.5300cd 2.2013b 761.1ab

Qr* 2#& {›br BWmBb Amo{bEQ 5 &! J m nmoQ ¥{e™› H m~m}ZoQ3
T9 (25 ml ethyl oleate + 50 g potassium carbonate)

1.3388cd 1.7419b 650.0ab

EbEgSr &/ / LSD at 5% 0.2846 0.6201 354.14
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_| AœJya Ho Jw³Nm| H mo H mJO go {daoOZ go Vw…SmBˆ VH H da {H `m
J`m0 Wm¥›gZ grSb–g Ho Jw³Nm| H mo BWmBb Amo{bEQ 2"8&/3
Am–a nmoQ ¥{e`_ H m~m}ZoQ 2#8&/3 Ho Kmob _| % {_ZQ Ho {bE
Sw~mò m J`m0 nydˆ7CnMma Ho ~mX ‹ b Jw³Nm| H mo AœJya ewŒH Z eoS
_| Omb na ‹– bm`m J`m0 gwImZo Ho Xygao {XZ6 EšH m¥{~ˆH E{gS
Am–a gmo{S`_ _oQ~mBgÞ‹ mBQ Ho {d{^Ñ gmÐÃVm Ho Kmobm| H m
AœJya Ho Jw³Nm| na {N …SH md {H `m J`m0 ewŒH Z Ó{H  `m ewÝ hmoZo
Ho "& {XZm| ~mX Z_yZo EH {¿V {H `o VWm CZH m {d�bofU {H `m
J`m0 ŷaonZ VWm aœJ Vrd Vm Ho _m_bo _| AgmWˆH AœVa XoIo JE0

gœdoXr _yÞ`mœH Z ›| gmo{S`_ _oQm~mBgÞ‹ mBQ go CnMm[aV
Ho {bE AZwnMm[aV H s Anojm H _ šdrH m`ˆVm nmBˆ JBˆ 2{M¿
##30 hmbmœ{H 6 EšH m¥{~ˆH E{gS Ho Ó`moJ go {H e{_e Ho gœdoXr
_mnXœSm| _| gwYma h†Am0 "!! nrnrE_ EšH m¥{~ˆH E{gS H m Ó`moJ
&! nrnrE_ H s Anojm A{YH Ó^mdr nm`m J`m0

{H e{_e JwUdÁmm na Vw…S mBˆ nydˆ H maH m| H m Ó^md
AœXa dmbo Jw³Nm| go ~Zm`o JE {H e{_e6 ~m‘ Jw³Nm| go

~ZmE JE {H e{_e H s VwbZm _| H _ ^yaonZ6 aœJ Vrd Vm Edœ
A{YH {‹ Zmo{bH AØb Ho gmW XOˆ {H `o JE0 ‹ b ^ma _| ~…TV
go A{YH ŷamnZ Am–a aœJ Vrd Vm VWm H _ {‹ Zmo{bH AØb nm™m
J™m0 bo{H Z "#& Jw³Nm| Ho ^ma _| `h Ódš{Ám Zht XoIr JBˆ0

veraison till harvesting to conduct this experiment.
Bunches of Thompson Seedless were dipped in solution
of ethyl oleate (1.5%) and potassium carbonate (2.5%)
for 4 min duration. The pretreated bunches were spread
on mesh inside grape drying shed. On second day of
drying, solutions of different concentration of ascorbic
acid and sodium metabisulphite were sprayed on the
grape bunchess. After 15 days of drying samples were
collected and analysed. Non-significant differences
were recorded in case of browning and colour intensity.

In sensory evaluation, low acceptability was
found for sodium metabisulphite treated than control
(Fig. 22). However, application of ascorbic acid
improved the sensory parameters of raisins. Application
of 100 ppm ascorbic acid was found more effective than
50 ppm.

Effect of preharvest factors on raisin quality

The raisins were made from inside bunches were
found to have lower browning, colour intensity and
higher values of total phenolic acids as compared to
raisins from bunches situated outside the canopies.
Increased load resulted in more browning and colour
intensity and decreased phenolic acid content. But load
of 125 bunches did not follow the trend.

{M¿ #"8 BWmBb Amo{bEQ Am–a nmoQ ¥{e™› H m~}ZoQ H m {H e{›e Ho gœdoXr
›mnXSm| na Ó^md
Fig. 21. Effect of ethyl oleate and potassium carbonate on
sensory parameters of raisins

{M¿ ##8 EšH m¥{~ˆH E{gS Am–a gmo{S™› ›oQm~mBgb‹ mBQ H m {H e{›e Ho
gœdoXr ›mnXSm| na Ó›mU
Fig. 22. Effect of ascorbic acid and sodium metabisulphite
on sensory parameters of raisins
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AœJya _| So Q m ~—H H m {dH mg
ImÍ Am–a Hš {f gœJRZ 2E‹ EAmo3 Am–a amœ¨ r` ~mJdmZr

~moSˆ 2EZEM~r3 H s do~gmBQ go AœJya AmœH …S o na SmQm gœJ h
{H `m J`m Am–a SmQm AnSoQ {H `m J`m0 n[a`moOZm OZdar #!"$
Ho Xm–amZ Am`mo{OV _Ï`md{Y AmB̂Amagr H s {g‹ m[ae Ho AZwgma
~œX H a Xr JE h–0

Development of databank on grape

Data on grape statistics from website of Food and
Agricultural Organization (FAO) and National
Horticulture Board (NHB) was collected and updated.
Based on the recommendation of IRC in January 2013,
the project is closed.

gh`moJr6 ~m‘ {dÁm nmo{fV6 AZw~œY AZwgœYmZ Am–a nam_eˆ n[a`moOZmEœ
Collaborative, Externally Funded, Contract Research and Consultancy Projects

gh`moJm¾_H Am–a ~m‘ {dÁm nmo{fV n[a`moOZmEœ
Collaborative and externally funded projects

^maV go `yamonr` gœK Ho Xoem| Ho {bE AœJya Ho {Z`mˆV _|
H sQ ZmeH Adeofm| H s {ZJamZr Ho {bE amœ¨ r` gœÓofU
Ó`moJembm 2EnrS m Îmam {dÁm nmo{fV3

AœJya {Z`mˆV Ho {bE nœOrHš V IoVm| H s ^maV _| Hw b gœ®`m
")!!( Wr0 BZ ‹ m_m] go6 "(6*!( IoV _hmamœ¨ go Wo Omo {H
Hw b gœ®`m H m **8%/ Wo0 Hw b &))$ {d�bo{fV Z_yZm| _| go6
&&' Z_yZo `yamonr` gœK7A{YH V_ Adeof gr_m 2E_AmaEb3
Ho AZwnmbZ _| {d‹ b aho Am–a CÐho `yamonr` gœK Xoem| H mo {Z`mˆV
H s AZw_{V Zht Xr JBˆ0 EZAmaEb Îmam Hw b (() AmœV[aH
AbQˆ Omar {H E JE Wo0 {g‹ m[ae {H E J`o Vw…SmBˆ nydˆ AœVamb
Ho ~mX nwZ: Z_yZm| na6 {d�bofU [anmoQ ˆ _| E_AmaEb AZwnmbZ
Ho AmYma na ### AbQˆ aÇ H a {X`o J`o0 Bg ÓH ma Hw b &%#
Ó^mdr AbQˆ Omar {H E J`o Omo{H Hw b Z_yZm| H m *8#$/ Wo0

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

The total number of registered farms for export of
table grapes in India was 18007. Out of these farms,
17907 farms were from Maharashtra State alone,
accounting for 99.4% of the total number of farms
registered. Out of the 5883 total analyzed samples, 556
samples failed for EU-MRL compliance and those
materials were not allowed for export to the EU
countries. A total of 778 internal alerts were issued by
NRL. On re-sampling after the recommended pre-
harvest intervals, 222 alerts were subsequently revoked
on the basis of the MRL compliance in analyses reports.
Thus, 542 effective alerts were issued which accounts
for 9.23 % of the samples analyzed.
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`yamonr` gœK ÓdrUVm narjm _| gh^m{JVm
Bg gmb EZAmaEb Zo EH AœVamˆœ¨ r` ÓdrUVm narjU

H m`Ĥ  _ _| ^mJ {b`m6 {OgH m Am`moOZ `yamonr` Am`moJ: šdmšÂ`
Am–a Cn^mo− m gœajU _hm{ZXoemb` 2SrOr g–ÐH mo3 H s Amoa go
‹ b Am–a gpÖO`m| _| H sQZmeH m| Ho Adeof Ho {bE `yamonr` gœK
H s gœX^ˆ Ó`moJembm Îmam {H `m J`m Wm0

Bˆ`ynrQr7E‹ dr7"& Ho {bE narjU gm_J r Amby Wr0 Bg
ÓdrUVm narjm _| Egr‹o Q6 AOmo„gršQ¨ mo{~Z6 „bmoamoWoZmo{bZ6
gmBna_o{W Z6 SmBOrZmoZ6 Õby{nH mobm¥BS6 ÕbwQ mobo{Zb6
BÓmod{bH m~ˆ6 {bZwamoZ6 _–{WAmoH m~ˆ6 n|{gHw amoZ6 Ómo„bmoamO6
šnmBamo{S„bmo‹o Z6 Wm`mo~|SmOmob Edœ Wm`mo„bmo{ÓS Ho Adeofm|
H s nhMmZ Am–a _m¿m {ZYmˆaU ghr Ý n _| H s JBˆ0

‹ nmg ÓdrUVm narjm _| gh^m{JVm
EZAmaEb Zo ‹ nmg Îmam Am`mo{OV ÓdrUVm narjU

H m`ˆH  _ 2narjU gœ®`m "*"%'~r3 _| ^r ^mJ {b`m0 ‹ nmg
XjVm narjU Ho {bE narjU gm_J r AœJya JyXm Wm0 Bg ÓdrUVm
narjm _| {n[a_mo‹ mog7{_WmBb6 _m`„bmoÖ ỳQm{Zb6 Q o~yH moZm©Omob6
nm`am„bmošQ¨mo{~Z6 gmBÓmoH moZm©Omob6 Smo{SZ Am–a ~rQm7EœSmogÞ‹ mZ
H mo EZAmaEb Zo gœVmofOZH T œJ go nVm bJm`m Am–a _m¿m H m
{ZYmˆaU {H ™m0

AÐ™ J{V{d{Y™mœ
Bg gœšWmZ _| dmBZ7JwUdÁmm {d�bofU na `yamonr` gœK

H m Ó{ejU H m`Ĥ  _ 2ImÍ Am–a ©\ sS _| CÑV Adeof {d�bofU
Ho {bE šHy b3 Am`mo{OV {H `m J`m0 Ó{ejU šnoZ go Xmo {deofkm|
Îmam {X`m J`m0 EnrSm Zm{_V Ó`moJembmAm| Ho nçrg
Ó{V^m{J`m| Zo Ó{ejU _| ^mJ {b`m0

amœ¨ r` gœÓofU Ó`moJembm go Sm¥8 XeaW Am–bH a Am–a Sm¥8
gmJa CÁmwao Zo H sQZmeH {d�bofU Ho {bE ~h†Am`m_r J–g
H  mo_–QmoJ m‹ s na CÑV Ó{ejU Ho {bE {e_mS§Oy E{e`m ÓmBdoQ
{b{_Q oS qgJmnwa H m #7& OwbmBˆ #!"# Ho Xm–amZ Xm–am {H `m0

Sm¥8 MÐÃ_m–{b6 AÏ`j6 E‹ EgEgEAmBˆ Am–a lr8 Eg8
Xdo6 gbmhH ma E‹ EgEgEAmBˆ6 Zo $ AJšV #!"# H mo amœ¨ r`

Participation in the EU proficiency test

This year NRL participated in an international
proficiency testing program conducted by the European
Union Reference Laboratory for Residues of Pesticides
in Fruits and Vegetables on behalf of the European
Commission, Health & Consumer Protection
Directorate-General (DG-SANCO).

The test material for the EUPT-FV-15 was potato
homogenate. In this proficiency test the residues of
acephate, azoxystrobin, chlorothalonil,cypermethrin,
Diazinon, Fluopicoloid, flutolanil, iprovalicarb, linuron,
methiocarb, pencycuron, prochloraz, spirodiclofen,
thiobendazole and thiacloprid were accurately
identified and quantified.

Participation in the FAPAS proficiency test

The NRL also participated in the international
proficiency testing program conducted by FAPAS (test
no. 19146b). The test material for the FAPAS
proficiency testing was grape puree. In this proficiency
test NRL could satisfactorily detect and quantify
pirimiphos-methyl, myclobutanil, tebuconazole,
pyraclostrobin, cyproconazole, dodine and β-
endosulphan.

Other Activities

EU training program (School for Advanced
Residue Analysis in Food and Feed) on wine quality
analysis was conducted. The training was imparted by
two faculties from Spain. Twenty-five participants from
the APEDA nominated laboratories participated in the
training.

Dr. Dasharath Oulkar and Dr. Sagar Utture from
National Referral Laboratory visited Shimadzu Asia
Pvt. Ltd. Singapore during 2-5th July 2012 for the
“Advanced Training on Multidimensional Gas
Chromatography for Pesticide Analysis”.

Dr. Chandramauli, Chairman FSSAI and Mr. S.
Dave, Advisor FSSAI Visited National Referral
Laboratory on 3rd August 2012 and held interaction
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gœÓofU Ó`moJembm H m Xm–am {H `m Am–a {ZXoeH VWm d–km{ZH m| Ho
gmW Adeof _w− AœJya C¾nmXZ Ho {bE AœJya _| Adeofm| H s
{ZJamZr H m`ˆH  _ Ho ~mao _| ~mVMrV H s0

Sm¥8 A8 Hw 8 CnmÏ`m` Zo "! go "# A„Qy~a #!"# Ho
Xm–amZ ^maVr` EH sHš V {M{H ¾gm gœšWmZ 2OØ_y36 ' A„Qy~a6
#!"# H mo ^maV Ho nœOm~ O–d Óm–Ímo{JH s BZ„`y~oQa 2MœSrJ…T36
"*7#! A−y ~a #!"# Ho Xm–amZ Cnmgr Mm` AZwgœYmZ gœšWmZ
2dbnamB̂3 Edœ & A„Qy~a #!"# H mo newYZ {d�bofU Am–a {ejm
H| Ã Am–a ImÍ Ó`moJembm EZSrSr~r 2AmZœX3 H m Xm–am {H `m0
EZAmaEb J{V{d{Y H s Amd�`H Vm6 CZH s dVˆ_mZ pšW{V Am–a
AnZr ÓšVm{dV EZAmaEb H s Ó{V~ÈVm H mo nyam H aZo Ho {bE
Amd�`H VmAm| Ho ~mao _| gœšWmZm| H m AmœH bZ {H `m J`m0 BZ
gœJRZm| H s gw{dYmAm| H m AmœH bZ {H `m J`m Am–a ~w{Z`mXr
gw{dYmAm| Am–a _mZd gœgmYZm| Ho _m_bo _| AœVa {d�bofU {H `m
J`m0 g^r gœšWmAm| H s [anmoQ ˆ H mo gœH {bV {H `m J`m0

Bg [anmoQ ˆ H mo lr8 Eg8 Xdo86 gbmhH ma 2E‹ EgEgEAmBˆ3
Am–a _hm{ZXoeH 2AmBˆgrEAma3 Îmam J{RV EZAmaEb ZoQd{HŸ J
g{_{V Ho AÏ`j Ho gmW ' Zdœ~a #!"# H mo MMmˆ H s JBˆ0
Bgr [anmoQ ˆ H mo gœemoYZm| Ho ~mX hr h_mao {ZXoeH Îmam _hm{ZXoeH 6
^maVr` Hš {f AZwgœYmZ n[afX Am–a EAmBˆgrAmanr n[a`moOZm
g_Ðd`H Ho gm_Zo & {Xgœ~a #!"# H mo ÓšVwV {H `m J`m Wm0

AœJya Ho {bE Sg M[a¿m| H s nw{œ 2nrnrdr Edœ E‹ AmaE3
Sg n[ajU Ho {bE MwZr {H š›m| Ho jo¿ amonU Ho {bE

~JrMo H m {dH mg Amaœ^ {H ™m J™m0 naœVw Ómaœ{^H AÏ™™Z Ho
Vm–a na O›ˆÒbm©´› Öbm¥H ›| ""# {H š_m| _| "( AmH mar`7
‹ bmÅ{_H s Am–a "! ‹ b M[a¿m| H mo XOˆ {H `m J`m0 N œQmBˆ Ho
~mX H s VmarI go H {bH m š‹w QZ Am–a A{YH V_ nwŒnZ Ho {bE
g_` Ho _Ï` ~h†V A{YH _h¾dnyUˆ gH mam¾_H ghgœ~œY 2Ama
= !8(&*3 XOˆ {H `m J`m0 Bgr ÓH ma H {bH m š‹w QZ Am–a
{daoOZ 2Ama= !8&"'3 Edœ A¾`{YH nwŒnZ Am–a {daoOZ 2Ama
= !8&)*3 Ho _Ï` _h¾dnyUˆ gH mam¾_H ghgœ~œY XoIo JE0
‹ b7Jw³N Edœ _{U M[a¿m| _| ~rO gœ®`m Ó{V _{U VWm Ó{V _{U
~rO dOZ Ho _Ï` ~h†V A{YH _h¾dnyUˆ gH mam¾_H ghgœ~œY
2Ama = !8)('3 XoIm J`m0 _{U dOZ Edœ _{U ß`mg 2Ama

meeting with Director and scientists about the residue
monitoring program followed in grapes for production
of residue free grapes.

Dr. A. K. Upadhyay visited Indian Institute of
Integrative Medicine (Jammu) on 10-12th October
2012, Punjab Biotechnological Incubator of India
(Chandigarh) on 6th October 2012, UPASI Tea
Research Institute (Valparai) on 19-20th October 2012
and Centre for Analysis and Learning in Livestock and
Food Laboratory at NDDB (Anand) on 5th October
2012. The institutions were appraised regarding the
requirement for NRL activity, their current standing and
what needs to be projected to fulfil their commitment to
the proposed NRL. The facilities of these organisations
were assessed and a detailed gap analysis in terms of
infrastructure facilities and manpower resources was
carried out.

The report of all the institutions was compiled.
This report was discussed with Mr. S. Dave, Advisor
(FSSAI) and Chairman of the Committee constituted
by DG (ICAR) for Networking of NRLs on 6th

November 2012. The same report after due
modifications was presented by our Director in front of
DG, ICAR and the AICRP Project Coordinators on 5th
December 2012.

Validation of DUS characters for Grapes (PPV &
FRA)

Development of vineyard for planting of selected
vatrieties for DUS testing was initiated. However, as
preliminary observations, 17 morpho-phenological
characters and 10 fruit characters from 112 grape
varieties in germplsm block were recorded. Very high
significant positive correlations were recorded between
time taken for bud burst and time taken for peak
flowering (r = 0.759) from the date after pruning.
Similarly positive correlations were found between bud
burst and veraison ( r = 0.516) and peak flowering and
veraison (r = 0.589). Among bunch and berry characters
very high positive correlations were recorded between
seed number per berry and seed weight per berry

gh`moJr6 ~m‘ {dÁm nmo{fV6 AZw~œY AZwgœYmZ Am–a nam_eˆ n[a`moOZmEœ
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= !8'($3 VWm ‹ b7Jw³N Edœ _{U gœ®`m Ó{V bVm 2Ama =
!8#)(3 _| ^r gH mam¾_H ghgœ~œY nm`o JE0 ‹ b JwUdÁmm
›mnXSm| _| QrEgEg Am–a AØbVm 2Ama = 7!8$(!36 AØbVm
Am–a nrEM 2Ama = 7!8'"(3 VWm AØbVm Am–a dmŒnrerb
AØbVm ›| ZH mam¾_H ghgœ~œY Wm0

Z_r Am–a Vmn_mZ šQ¨ –g H s pšW{V Ho VhV AœJya H s
C¾nmXH Vm dš{È Ho {bE {ZUˆ` g_WˆZ ÓUmbr
2EZE‹ ~rEgAmaE3

`h gmdˆO{ZH Am–a {ZOr ^mJrXmar Ho gmW EH ~h†
gœšWmJV n[a`moOZm h–0 Bg n[a`moOZm _| amAœAZwgœ 2brS
gœšWmZ36 ^maVr` Hš {f AZwgœYmZ gœšWmZ 2ZBˆ {XÞbr3 Am–a
{edamB Q o„Zmobm¥OrO 2nwUo3 em{›b h—0

n[a`moOZm OyZ #!"# _| ewÝ H s JBˆ0 CÇo�`m| _|6 ‹ gb
dš{È _m¥Sb Am–a {ZUˆ` g_WˆZ ÓUmbr Ho {bE AmœH …Sm gœJ h H m
{dH mg6 AœJya _m¥Sb Ho {dH mg H s ewÜAmV Am–a Z_r Edœ
Vmn_mZ šQ¨ –g n[apšW{V`m| _| ‹ gb H s C¾nmXH Vm _| gwYma bmZo
Ho {bE {ZUˆ` g_WˆZ ÓUmbr {dH {gV H aZm em{_b h—0

AœJya Ho {bE AmœH …S m gœJ h Am–a gœJ hmb™m| H m {dH mg
AmœH …Sm gœJ mhb™ CnbÖY OmZH mar Ho AmYma na ~Zm`m

J`m h– {OgH m gœH bZ gmaUr VWm qgÈmœV Ho Ý n _| {H `m J`m0
Bg_| {H gmZm| H mo noe Am ahr g_š`mAm| H s nhMmZ6 CZHo H maU
H maH m| Am–a BZ g_š`mAm| Ho n–Xm H aZo dmbo {d{^Ñ _mnXœSm| Ho
~rM gœ~œY na S oQm em{_b h—0 {d{^Ñ jo¿m| Ho {H gmZm| Ho gmW
~mVMrV Ho n�MmV Ó�Zm| H s nhMmZ H s JBˆ VWm gyMr~È VarHo
go V–`ma {H `m J`m0 bVmAm| H s Z_r Am–a Vmn_mZ šQ¨ –g Ho ÓH Q
gœHo VH {dH {gV Am–a ÓbopIV {H E JE0

gyIm ÓdU jo¿m| _|6 Ãmj ~mJm| H mo {~bHw b ^r Ob ÓmÔ
Zht hmoVm h– 2Z Vmo qgMmBˆ ™m dfmˆ Ho _mÏ`_ go3 `m ~h†V H _
AZwnyaH qgMmBˆ 2H _ ~m[ae `m qgMmBˆ Ho nmZr H s AZwnbÖYVm
Ho H maU3 {_bVr h–0 Eogr pšW{V`m| ›| C¾nmXH `m Vmo nyao dš{È
_m–g_ Ho Xm–amZ `m Hw N AdšWmAm| na Ãmj ~mJ Ho Hw N {hšgo
H s hr qgMmBˆ H a gH Vo h—0 Bg{bE6 `h OmZZo Ho {bE Xmo Ó`moJ

(r = 0.876), the berry weight vs berry diameter
(r = 0.673), and bunch weight with berries per bunch
( r = 0.287). Among fruit quality parameters, significant
negative correlations existed between TSS and acidity
(r = -0.370), acidity and pH (r = -0.617) and total acidity
and volatile acidity (r = -0.148).

Decision Support System for Enhancing
Productivity of Grapes under Moisture and
Temperature Stress Conditions (External Funding
– NFBSRA)

It is a multi-institutional project with public and
private partnership. The Institutions involved are NRC
Grapes (Lead institute), IARI (New Delhi) and Shivrai
Technologies (Pune).

This project was started in June, 2012. The
objectives include development of data library for crop
growth model and decision support system, initiating
grape model development and developing decision
support system for improving crop productivity under
moisture and temperature stress conditions.

Collection and development of data libraries for grapes

The data library has been constructed based on the
available information which was compiled and arranged
in the form of tables and rules which includes identified
problems faced by farmers, their causal factors and the
relationship between various parameters causing these
problems. These identified and listed queries have been
designed after interacting with growers in different
parts of the state (Sangli, Nasik, Solapur, Pravarnagar
(Shirdi), Bedag (Sangli) and Pune). The moisture and
temperature stress visual indicators of vines have been
developed and documented.

In drought prone areas, vineyards either did not
receive any water (either through irrigation or rainfall)
or get very little supplementary irrigation (due to
reduced rainfall or non- availability of irrigation water).
Under such situations growers are able to irrigate only
part of the vineyard either during entire growing season
or at few stages. Hence, two experiments have been
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{H E JE {H bœ~o g_` VH A¾`{YH Ob H s H _r _| ahr bVmE¦
H– go šdšW ah gH Vr h— Am–a A{YH Vmn›mZ Am–a H › Z›r
n[apšW{V ›| Ag_mZ Edœ {dbœ{~V H {bH m7^œOZ 2H {bH m7
š‹w QZ3 H s g_š`m H m g_mYmZ H– go hmo0

bœ~o g_` VH Z_r šQ¨ –g Ho AYrZ Wm¥›gZ grSb–g AœJya
bVmAm| _| gyIm7VÐ`H Vm

Bg Ó`moJ _| bVmAm| Ho EH g_yh 2šQ¨ –šS bVmAm|3 H mo ‹ b
NœQmB̂ 2#!""7#!"# ‹ gb _m–g_3 go AmYmar` NœQmBˆ 2#!"#7
"$ ‹ gb _m–g_3 VH qg{MV Zht {H `m J`m O~{H Xygao g_yh
H mo ‹ bV N œQ mBˆ _m–g_ Ho Xm–amZ {g‹ m[ae {H E JE qgMmBˆ
H m`ˆH  _ Ho AZwgma qg{MV {H `m J`m0 Bg Ó`moJ _| ‹ bV NœQmBˆ
_m–g_ Ho Xm–amZ bVmAm| H mo "()8) {__r dfmˆ {_br {Og_| go
"()8' {__r ‹ bV NœQmBˆ Ho ÓW_ _mh _| ÓmÔ h†Bˆ0 AmYmar`
NœQmBˆ Ho g_` šQ¨ –šS bVmAm| Ho O…S jo¿ 2'! go_r JhamBˆ VH 3
_| "*8*/ _šXm Z_r Wr0 AmYmar` NœQmBˆ Ho n�MmV 2#!"#36
šQ¨ –šS VWm gm_mÐ` bVmAm| H mo g_mZ Ý n go qg{MV {H `m J`m0

AmYmar` NœQmBˆ Ho ~mX6 Z_r šQ¨ –g dmbr bVmAm| ›| H {bH m
^œOZ ) {XZ Xoa go h†Am Am–a BZ›| gmWˆH Ý n go H _ Óamoh
O–dÃß`_mZ ÓmÔ h†Am0 šQ̈ –g dmbr bVmAm| _| gm_mÐ` bVmAm| H s
Anojm ‹ bZ (!/ VH H _ h†Am 2{M¿ #$30 Bggo BZ bVmAm|
H s CnO _| gm_mÐ` bVmAm| H s Anojm (&/ H _r Wr0 Vw…SmBˆ
_m–g_ Ho AœV VH šQ¨ –g dmbr bVmAm| ›| gm_mÐ` bVmAm| H s
VwbZm _| )&8&/ 2Óamoh O–dÃß`_mZ3 ~hmbr Ho gœHo V {XE h—0
BZ n[aUm›m| go gœHo V {›bVo h– {H Z_r šQ¨ –g Ho Ó^md X‡aJm›r
h— Am–a EH hr _m–g_ _| bVm`o¦ gm_mÐ` C¾nmXZ Ho {bE šdšW
Zht hmo gH Vr h—0

Z›r VZmd™w− bVmAm| ›| Cç Vmn›mZ VhV H {bH m ^œOZ ›|
gwYma Ho {bE eoS ZoQ H m Ó™moJ

AmYmar` N œQmBˆ Ho n�MmV Vmn šQ¨ –g _| ahr bVmAm| _|
{dbœ{~V VWm Ag_mZ H {bH m7^œOZ Ho Îmam bVmAm| H s
C¾nmXH 7Ad{Y _| H _r hmoVr h–0 BgHo Abmdm6 `h Ag_mZ
Óamoh dš{È H m H maU ~ZVm h– Am–a Bggo Óamoh {dabZ B¾`m{X Hš {f
{H  `mAm| _| hšVjon hmoVm h–0

conducted, to provide an answer to how well the vines
can recover from a prolonged period of severe water
deficit and resolving the problem of uneven and delayed
bud break (sprouting of buds) during high temperature
and moisture stress conditions.

Drought resilience of Thompson Seedless grapevines
subjected to prolonged moisture stress

In this experiment one set of grapevines was not
irrigated (stressed vines) after fruit pruning (2011-2012
cropping season) till next foundation pruning (2012-13
cropping season) whereas the other set of vines was
irrigated as per recommended irrigation schedule during
fruit pruning season. The vine received 178.8 mm
rainfall during the fruit pruning season out of which
178.6 was received during the first month after fruit
pruning. The stressed vines had 19.9 % gravimetric soil
moisture content in their root zone (upto 60 cm depth)
at the time of foundation pruning. After foundation
pruning (2012), the stressed as well as non- stressed
vines were irrigated uniformly.

After foundation pruning, bud break was delayed
in the vines subjected to moisture stress by 8 days and
produced significantly less shoot biomass. Stressed
vines produced lowest yield which was not economical.
Fruitfulness in stressed vines was reduced by 70 %
compared to non-stressed vines (Fig. 23). This led to
yield reduction by 75% in stressed vines compared to
non-stressed vines. Production of shoot biomass has
shown 85.5% recovery compared to non-stressed vines
by the end of harvest time. The results indicated that the
moisture stress effects are long lasting one and the vines
cannot return to normal production in one season.

Use of shade nets to improve bud break under high
temperature in vines subjected to moisture stress

Delayed and uneven bud break after foundation
pruning subjects the vines to heat stress there by
reducing the productive span of vines. Further, it causes
uneven shoot growth and interferes with cultural
operations like shoot thinning etc.

gh`moJr6 ~m‘ {dÁm nmo{fV6 AZw~œY AZwgœYmZ Am–a nam_eˆ n[a`moOZmEœ
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{M¿ #$8 bœ~o Z›r VZmd H m AJbo ‹ gb ›m–g› ›| Wm¥›gZ grSb–g bVm H s dš{È Am–a CnO na Ó^md
Fig. 23. Effect of prolonged moisture stress on next season’s growth and yield in Thompson Seedless vines

eoSZoQ H m Ó`moJ SmoJ[aO _ybdšœV na CJmBˆ JBˆ Wm¥_gZ
grSb–g bVmAm| Ho š‹w QZ ß`dhma na N œQmBˆ Ho n�MmV bVmAm|
H mo TH Zo Ho Ó^md Ho AÏ``Z Ho {bE {H `m J`m0 ‹ b NœQmBˆ
grOZ 2#!""7"#3 Ho Xm–amZ Vw…SmBˆ AdšWm go EH _hrZo nhbo
qgMmBˆ amoH H a bVmAm| H mo Z_r šQ¨ –g Ho AYrZ aIm J`m Am–a
{Z`{_V Ý n go 2AZweœ{gV3 qg{MV bVmAm| Ho gmW BZH s VwbZm
H s JBˆ0 dfˆ #!"#7"$ Ho Xm–amZ AmYmar` N œQmBˆ Ho n�MmV
nhbo "& {XZm| VH šQ¨ –g dmbr bVmAm| H m eoSZoQ go TH m J`m0
_šXm _| '! go_r JhamBˆ VH Z_r H s _m¿m šQ¨ –g bVmAm| Ho O…S
jo¿ _| #"8!$/ O~{H gm_mÐ` bVmAm| _| #&/ Wr0 AmYmar`
NœQmBˆ Ho ~mX6 bVmAm| H mo {g‹ m[ae {H E JE qgMmBˆ H m`ˆH  _
Ho AZwgma qg{MV {H `m J`m0 H {bH m7^œOZ Ho Xm–amZ Vmn_mZ
$&8# go %"8# °go8 2Am–gV A{YH V_ Vmn_mZ $(8*" °go83
Wm0 gm_mÐ` bVmAm| 2'! H br9bVm 3 VWm {~Zm eoSZoQ Ho
šQ¨ –g bVmAm| 2%& H br9bVm3 H s VwbZm _| eoSZoQ go TH s Z_r
šQ¨ –g dmbr bVmAm| _| OÞXr VWm Ó{V bVm A{YH š‹w QZ 2'!
H br9bVm3 Wm0 eoSZoQ Zo Amd�`H H {bH m š‹w QZ 2'!
H {b`m|3 Ho {bE g_` H mo EH gÔmh VH OÞXr {H `m 2{M¿ #%
Am–a #&30 eoSZoQ H mo ~mœYZo Am–a hQmZo H s bmJV H mo l{_H H s
Amd�`H Vm _| H _r go ~Mm`m Om gH Vm h–0

Shade nets were used to cover the pruned vines to
study the effect on sprouting behavior of Thompson
Seedless vines raised on Dogridge rootstock. The vines
were subjected to moisture stress by stopping the
irrigation one month before harvesting stage during
fruit pruning season (2011-12) and were compared with
regular (recommended) irrigation practice. The vines
subjected to moisture stress were covered with shade
net for first 15 days after foundation pruning during the
year 2012-13. The gravimetric moisture content in soil
at pruning was 21.03 % in root zone of the moisture
stressed vines up to 60 cm depth and in the non-stressed
vines it was 25 %. After foundation pruning, the vines
were irrigated as per recommended irrigation schedule.
Temperature during the period of bud break ranged
from 35.2 to 41.2°C (average maximum temperature
being 37.91°C). Covering of moisture stressed vine
with shade net resulted in early and more number of
sprouted buds per vine (60 buds/vine) compared to non-
stressed (60 buds/vine) as well as stressed vines (45
buds/vine) without shade net. Further use of shade nets
advanced the time period taken for required number of
sprouted buds (60 buds) by one week (Figure 24 and
25). The cost of tying and removing of shade nets could
be recovered by reduction in labour requirement.
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{M¿ #%8 eoSZoQ Ho {~Zm bVmAm| ›| Xoa go H {bH m ^œOZ 2~mœ™mœ3 Edœ eoSZoQ go TH s bVmAm| ›| erK  H {bH m ^œOZ 2Xmœ™m3
Fig. 24. Delayed sprouting in vines without using shade net (LHS) to early sprouting in vines covered with shade net for 15

days after pruning (RHS)

‹ bV N œQ mBˆ _m–g_ Ho Xm–amZ AœJyabVm H s ‹ bmoÅ{XH s
SmoJ[aO _ybdšœV na Wm¥›gZ grSb–g AœJya bVm H m{™ˆH 6

n[an¬ Vm Ho {bE {SJ r {XZ gœ®`m Am–a dš{È Ho {bE Amd�`H
{XZm| H s gœ®`m H m AmœH bZ {H `m J`m0

A{YH V› ~JrMm| Ho {bE Ó{V{Z{Y NœQmBˆ _mh A„Qy~a
h–0 H m{™ˆH n[an¬ Vm `mZr QrEgEg AØbVm AZwnmV #!:" VH
nh†œMZo Ho {bE "#$ {XZ Am–a "%&& {SJ r {XZm| H s6 Am–a $!:"
H s QrEgEgõAØbVm AZwnmV ÓmÔ H aZo Ho {bE "%" {XZ Am–a
"'*$ {SJ r {XZ H s Amd�`H Vm hmoVr h– 2{M¿ #'30

Grapevine phenology during fruit pruning season

Number of growing degree days and number of
days required for attainment of physiological maturity
has been worked out for Thompson Seedless vines
raised on Dogridge rootstock.

The representative fruit pruning month is October
for majority of the vineyards. It needed 123 days and
1455 growing degree days to reach physiological
maturity i.e. TSS: acidity ratio of 20:1. But for attaining
TSS: acidity ratio of 30:1, it needed 1693 growing
degree days and 141 days (Fig. 26).

{M¿ #&8 Z›r VZmd pšW{V ›| H {bH m ^œOZ na eoSZoQ H m Ó^md
Fig. 25. Effect of shade net on bud sprouting under stress

{M¿ #'8 Wm¥›gZ grSb–g ›| {d{^Ñ AdšWmAm| Ho {bE {SJ r {XZ
Fig. 26. Growing degree days for different stages in TS
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gœšWmZ _| {dH {gV Am–a AmœH s JBˆ AZoH VH ZrH AœJya
~mJdmZm| VH nh†œMmZo Ho {bE AZoH Ójo¿ Xm–ao6 ~mJdmZm| H s
gœJmoŠr _| gh^m{JVm Am–a Ó{ejU H m`ˆH  _ Am`mo{OV {H E J`o0
HwN _w®` VH ZrH 6 {OÐh| ~mJdmZm| VH nh†œMmZo Ho {bE {deof
Ó`mg {H E JE6 {ZØZ ÓH ma h—0

"8 AO–{dH VZmd Ho VhV gVV AœJya C¾nmXZ Ho {bE _ybdšÐVmo
H m Ó`moJ

#8 qgMmBˆ g_`7gmaUr Edœ nmZr H s H _r n[apšW{V Ho VhV
_ÞM Am–a CngVh qgMmBˆ H m Ó`moJ

$8 CdˆaH Ó`moJ H m `w{− H aU

%8 AœJya JwUdÁmm _| gwYma Ho {bE dš{È {Z`m_H m| H m Ó`moJ

&8 ‹ gb H QmBˆ go ApÐV_ &! {XZ Ho Xm–amZ H sQ Am–a amoJ
Ó~œYZ H s `w{− `mœ

'8 O–d{Z`œ¿U EO|Q H m Ó`moJ

(8 amoJ ^{dŒ`dmUr

Ójo¿ Xm–am
n Sm¥8 g8 X8 am_Q oHo Zo #% AÓ–b #!"# H mo aoS °bmo~ _|

EH g_mZ Ho Z JRZ na ~mJdmZ Ójo¿ _| ÓXeˆZ Am–a narjU
Ho {bE Am–a #( OwbmBˆ #!"# H mo amonU nÏX{V Ho Ó^md
Ho AÏ``Z Ho {bE Zmam`UJm¦d _o Ójo¿m| H m ^ _U {H `m0

n Sm¥8 nmœ8 Jw8 ASgybo6 Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 O8 e_mˆ Am–a
Sm¥8 g8 X8 am_Q oHo Zo " _Bˆ #!"# H mo Zm{gH Am–a * _Bˆ
#!"# H mo gmœJbr _| am8 Aœ8 AZw8 Ho 8 Am–a _–ggˆ SÚynm¥ÐQ
Bœ{S`m {b{_Q oS Îmam š_yW Q¨ oS H m ˆ̀H  _ Ho AœVJˆV Am`mo{OV
Ójo¿ {Xdg _| ^mJ {b`m Am–a H ar~ "!!! AœJya ~mJdmZm|
H mo AœJya C¾nmXZ Ho {d{^Ñ nhbyAm| na gbmh Xr0

n Sm¥8 nmœ8 Jw8 ASgybo Zo {_amO Ho {ZH Q gw^mfZJa _| AœJya
ÓgœšH aU BH mBˆ`m| H m Xm–am {H `m0 BZ BH mBˆ`m| _| AœJya
_erZm| _| Am`r g_š`mAm| Ho g_mYmZ Ho {bE Cn`w− gbmh
Xr0 ""7"# _Bˆ #!"# H mo CÐhm|Zo gmœJbr Am–a H moÞhmnwa Ho

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. Irrigation 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

Field Visits

n Dr. S. D. Ramteke visited Narayangaon on 24th

April 2012 to organize the field demonstration cum
trial at growers’ field and a vineyard on 27th July
2012 to see the effect of cultural practices at
growers’ field and advise them for formation of
uniform canes in Red Globe variety.

n Dr. P. G. Adsule, Dr. S. D. Sawant, Dr. J. Sharma
and Dr. S. D. Ramteke attended Field Days
organized under Smooth Trade Program of NRCG
and M/s DuPont India Limited at Nasik on 1st May,
at Sangli on 9th May 2012 in which approximately
1000 grape growers were given on-spot guidance
on viticulture.

n Dr. P. G. Adsule visited Grape Processing Units in
Subhashnagar near Miraj regarding grape
machinery problems faced by the unit and gave
appropriate advice. He also visited vineyards in

VH ZrH AmœH Zm Am–a šWmZmœVaU
Technology Assessed and Transferred
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gr_mœV BbmH m| Ho AZoH jo¿m| Am–a _–hgmb _| AœJya ~JrMm|
H m Xm–am {H `m0

n Sm¥8 AhØ_X e~ra Qr8 nr8 Zo $! AÓ–b #!"# H mo gmœJbr6
_hmamœ¨ Am–a ##7#$ _Bˆ #!"# H mo ~rOmnwa6 H ZmˆQH _|
{H e{_e AœJya Ho ~mJm| H m Xm–am {H `m0 CÐhm|Zo {H e{_e _|
ImÍ gwajm nhbwAm| na AœJya ~mJdmZm| go MMmˆ H s Am–a
{H e{_e Z_yZmo H s JwUdÁmm OmœM Ho {bE Bg jo¿ Ho erV
gœJ hU go ~Sr gœ®`m _| Z_yZo EH {¿V {H E0

n Sm¥8 g8 X8 am_Q oHo Am–a Sm¥8 Xr8 qg8 `mXd Zo ) OyZ #!"#
H mo _mohmob6 gmobmnwa _| H sQZmer {df_Vm bjU go Ó^m{dV
AœJya ~mJm| H m Xm–am {H `m Am–a g_mYmZ Ho {bE gwPmd {XE0

n Sm¥8 Jm–8 {e8 H ar~gÒnm Zo am8 Aœ8 AZw8 Ho 8 Îmam Xr {©H š_m|
Ho Ójo¿ {ZŒnmXZ Ho AmœH bZ Ho {bE #" AJšV #!"#
H mo ~m‹ Zm ‹ m_ˆ6 amh‡6 Vm8 Xm—S6 nwUo Am–a % {gVœ~a #!"#
gwbm dmBZ`mSˆ {b8 Zm{gH H m Xm–am {H `m0

n Sm¥8 A8 Hw 8 e_mˆ Zo "& {gVœ~a #!"# H mo EÞnmBZ dmBZar
~—JbwÜ H m Xm–am {H `m Am–a dmBZ AœJya IoVr Am–a dmBZar
H m`ˆÓUmbr na MMmˆ H s0

n Sm¥8 nmœ8 Jw8 ASgybo6 Sm¥8 Jm–8 {e8 H ar~gÒnm6 Sm¥8 gœ8 Xr8
gmdœV6 Sm¥8 A8 Hw 8 CnmÏ`m`6 Sm¥8 Omo8 gVrem6 Sm¥8 A8 Hw 8
e_mˆ6 Sm¥8 Xr8 qg8 `mXd Am–a Sm¥8 AhØ_X e~ra Zo #'7
""7#!"# H mo ‹ moa grOZg dmBZar Am–a dmBZ`mSˆ H m Xm–am
{H `m0 CÐhm|Zo {d{^Ñ {©H š_m|6 _ybdšÐVm|6 Q¨ oqZJ ÓUm{b`m|6
Q¨ oqZJ gm_J r Am{X na MMmˆ Am–a dmBZ Vkm| Ho gmW dmBZ
~ZmZo H s nÏX{V`m| Am–a JwUdÁmm _mnX½Sm| na MMmˆ H s0

~mJmBˆVXma gœJmoŠ r _| ^mJ
n Sm¥8 O8 e_mˆ Zo "! AÓ–b #!"# H mo ~rEEg Îmam Zm{gH

_| Am`mo{OV Ójo¿ {Xdg _| ^mJ {b`m Am–a H ar~ #!!
CnpšWV ~mJdmZm| H mo AmYmar` N œQmBˆ Ho {bE Amd�`H
_mJˆXeˆZ {H `m0

n Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 am8 Jw8 gmo_Hw da6 Sm¥8 g8 X8 am_QoHo 6

Mhaisal and other areas on the border of Sangli and
Kolhapur during 11-12th May 2012.

n Dr. Ahammed Shabeer T. P. had field visit on 30th

April and 22-23rd May, 2012 to raisin grape
growing areas of Sangli, Maharashtra and Bijapur,
Karnataka respectively for discussion with growers
regarding the food safety issues in raisins and did
extensive sampling from cold storage for quality
evaluation of raisin samples from these regions.

n Dr. S. D. Ramteke and Dr. D. S. Yadav visited
vineyard suffering with toxic symptoms of an
insecticide at Mohol, Solapur on 8th June 2012. The
remedial measures were suggested to the grower.

n Dr. G. S. Karibasappa visited Bafna Farms, Rohu,
Taluk Daund, Pune on 21st August 2012 and and
Sula Vineyards Ltd. on 4th September 2012 to
assess field performance of NRCG’s varieties.

n Dr. A. K. Sharma visited Alpine Winery, Bangalore
on 15th September 2012 for discussion on wine
grape cultivation and winery practices.

n Dr. P. G. Adsule, Dr. G. S. Karibasappa, Dr. S. D.
Sawant, Dr. A. K. Upadhyay, Dr. J. Satisha, Dr. A.
K. Sharma, Dr. D. S. Yadav and Dr. Ahmmed
Shabeer T. P. visited Four Seasons Winery and
Vineyards on 26th October 2012. They discussed
about performance of varieties, rootstocks, training
systems, training materials etc. Various
winemaking practices and management of quality
parameters of wines were discussed with
winemaker.

Participation in Growers’ Seminar

n Dr. J. Sharma participated in field day organised by
BASF on 10th April 2012 at Nasik and guided
growers for the forthcoming foundation pruning
season. About 200 growers were present.

n Dr. S. D. Sawant, Dr. R. G. Somkuwar, Dr. S. D.
Ramteke, Dr. J. Sharma and Dr. D. S. Yadav

VH ZrH AmœH Zm Am–a šWmZmœVaU
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Sm¥8 O8 e_mˆ Am–a S m¥8 Xr8 qg8 `mXd Zo _amÃ~mgœ Îmam
gmobmnwa _| $! AÓ–b6 Zm{gH _| ) _Bˆ6 gmœJbr _| ' _Bˆ
Am–a ~mam_Vr 2qnnbr3 _| #& OyZ H mo Am`mo{OV jo¿r`
MMmˆg¿ _| ^mJ {b`m Am–a ~mJdmZm| H m _mJˆXeˆZ {H `m0

n Sm¥8 O8 e_mˆ Zo "# AJšV #!"# H mo Zm{gH _| Am`mo{OV
Xm^mobH a Ó`moJ n[adma H s dm{fˆH ~–RH _| nmofU Am–a Ob
Ó~œYZ na ^mfU {X`m0

n Sm¥8 Jm–8 {e8 H ar~gÒnm6 Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 A8 Hw 8
e_mˆ6 Sm¥8 O8 e_mˆ Am–a Sm¥8 Xr8 qg8 `mXd Zo ")7"*
AJšV #!"# H mo Am`mo{OV _amÃ~mgœ H s dm{fˆH gœJmoŠr _|
^mJ boH a ~mJdmZm| H mo AnZo {df` go gœ~œ{YV ^mfU {X`m0

n Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 am8 Jw8 gmo_Hw da6 Sm¥8 g8 X8 am_QoHo 6
Sm¥8 O8 e_mˆ Am–a Sm¥8 Xr8 qg8 `mXd Zo _amÃ~mgœ Îmam %
{gVœ~a H mo gmœJbr _|6 & A−y ~a #!"# H mo gmobmnya _| Am–a
( A−y ~a #!"# H mo Zm{gH _| Am`mo{OV MMmˆg¿ _| ^mJ
{b`m Am–a AœJya C¾nmXH m| H m _mJˆXeˆZ {H `m0

n Sm¥8 O8 e_mˆ Zo _aÃm~mgœ Îmam ) {gVœ~a #!"# H mo Hš {f
{dkmZ H| Ã6 ~m~bo�da6 Zm{gH _| Am–a "% {gVœ~a #!"#
H mo OwÑa6 nwUo _| Am`mo{OV ~mJdmZm| H s gœJmoŠr _| AœJya _|
AJ Ur NœQmBˆ Ho ~mX nmofU Am–a Ob Ó~œYZ na ^mfU {X`m0
H ar~ $!! ~mJdmZm| Zo Bg H m`ˆH  _ _| ^mJ {b`m0

n Bg H| Ã Ho {ZXoeH Edœ VrZ d–km{ZH m| Zo #" ZdØ~a #!"#
H mo BœXmnya _| Am`mo{OV jo¿ {Xdg _| ^mJ {b`m Am–a AœJya
C¾nmXH m| H mo _mJˆXeˆZ {X`m0

n ## {Xgœ~a #!"# H mo ~oXH 2gmœJbr3 _| jo¿ {Xdg Edœ
ÓXeˆZ _| H| Ã Ho Xmo d–km{ZH m| Zo ^mJ {b`m Am–a ~mJdmZm|
H mo O–{dH IoVr Am–a ImÍ Ó`moJ na _mJˆXeˆZ {X™m0

n `wamonr` gœK H mo {Z`mˆV hmoZo dmbo VmOm AœJyam| _| H sQZmeH
Adeofm| na {Z`œ¿U bmJy H aZo hoVw6 {ZXoeH 2{Z{dŠm Edœ
JwU{Z`œ¿U3 Hš {f Am`w− mb`6 _hmamœ¨ gaH ma Îmam6 #%
{Xgœ~a H mo nwUo _| Am–a #' {Xgœ~a H mo Zm{gH _| Am`mo{OV

participated and guided the grape growers in the
Regional Charchasatras organized by MRDBS at
Solapur on 30th April, at Nasik on 8th May, at
Sangli on 6th May, and at Baramati (Pimpli) on 25th

June 2012.

n Dr. J. Sharma delivered a lecture on ‘Nutrient and
water management’ in annual meeting of Dabholkar
Paryog Parivar at Nasik on 12th August 2012.

n Dr. G. S. Karibasappa, Dr. S. D. Sawant, Dr. A. K.
Sharma, Dr. J. Sharma and Dr. D. S. Yadav attended
annual seminar of MRDBS held during 18-19th

August 2012 and delivered lectures to grape
growers on their respective fields.

n Dr. S. D. Sawant, Dr. R. G. Somkuwar, D. S. D.
Ramteke, Dr. J. Sharma and Dr. D. S. Yadav
participated and guided the grape growers in the
regional charchasatras organized by MRDBS at
Sangli on 4th September, at Solapur on 5th October
and at Nasik and 7th October 2012.

n Dr. J. Sharma delivered a lecture on ‘Nutrient and
water Management in grapes after forward pruning’
in growers seminar organized by MRDBS at KVK,
Bableshwar, Nashik on 8th September 2012 and at
Junnar, Pune on 14th September 2012. About 300
growers attended the programme.

n Director and three scientists of the Centre guided
the grape growers in the ‘Field Day’ at Indapur on
21st November 2012.

n Three scientists of this Centre participated and
guided growers on organic farming and fertilizer
usage at Field Day-cum-demonstration at Bedag
(Sangli) on 22nd December 2012.

n Dr. S. D. Sawant and Dr. D. S. Yadav guided the
registered growers and officers/staff in the training
workshop organized by the Director (Input and
Quality Control), Commissionrate of Agriculture,
Govt. of Maharashtra, Pune on 24th Dec. at Pune
and 26th Dec. at Nasik. This workshop was

NRC for Grapes | Annual Report 2012-13
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Ó{ejU H m`ˆembm _| Sm¥8 gœ8 Xr8 gmdœV Am–a Sm¥8 Xr8 qg8
`mXd Zo AœJya C¾nmXH m| H m _mJˆXeˆZ {H `m0

n Sm¥8 g8 X8 am_Q oHo Zo _hmamœ¨ am´` gaH ma Îmam #( {Xgœ~a
H mo Zm{gH 6 #* {Xgœ~a H mo bmVya Am–a # OZdar H mo gmœJbr
_| Am`mo{OV MMmˆg¿ _| AœJya ~mJdmZm| Am–a am´` gaH ma Ho
Hš {f A{YH m[a`m| H mo AJ Ur NœQmBˆ Ho ~mX O–d {Z`œ¿H m| Ho
Ó`moJ H m _mJˆXeˆZ {H `m0

n Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 g8 X8 am_Q oHo Am–a Sm¥8 Xr8 qg8
`mXd Zo gmVmam _| # ‹ adar #!"$ H mo Am`mo{OV Ó{ejU
H m`ˆH  _ ,,`yamonr` Xoem| _| {Z`mˆV hmoZo dmbo AœJyam| _|
H sQZmer Adeofm| H s {ZJamZr11 _| AœJya ~mJdmZm| Am–a am´`
gaH ma Ho Hš {f9~mJdmZr A{YH m[a`m| H m _mJˆXeˆZ {H `m0

n Sm¥8 O8 e_mˆ Zo "& _mMˆ #!"$ H mo ~oXJ6 gmœJbr _| Hš ŒUm
d–br EJ mo Îmam Am`mo{OV ÓXeˆZ Ójo¿ {Xdg Ho Xm–amZ AœJya
_| AJ Ur NmQZr Ho ~mX nmofU Am–a Ob Ó~œYZ na ^mfU
{X`m0 Bg H m`ˆH  _ _oœ H ar~ "!! ~mJdmZm| Zo ^mJ {b`m0

Hš {f {dkmZ _obm _| ^mJ
n amœ¨ r` AœJya AZwgœYmZ H| Ã6 nwUo Zo ^maVr` Hš {f AZwgœYmZ

H| Ã6 {XÞbr _| '7) _mMˆ #!"$ H mo Am`mo{OV nygm Hš {f
{dkmZ _obm _| ^mJ {b`m0 AZwgœYmZ n[aUm_ Ho MmQˆ6 AœJya6
dmBZ Am–a {H e{_e Ho Z_yZo Am{X ÓX{eˆV {H E JE0

ao{S`mo dmVmˆ
n ") {Xgœ~a #!"# H mo AmH medmUr nwUo na ,,AœJya _|

O–d{Z`œ¿H m| H m Ó`moJ11 na ao{S`mo dmVmˆ Xr JBˆ0

organized to implement regulation of export of
fresh grapes to the EU through control of residues.

n Dr. S. D. Ramteke guided growers and agriculture
officers of State Govt. on ‘Use of bioregulators in
grapes after forward pruning’ during charchasatra
organized by Maharashtra State government on
27th December at Nasik, 29th December 2012 at
Latur and 2nd January 2013 at Sangli.

n Dr. S. D. Sawant, Dr. S. D. Ramteke and Dr. D. S.
Yadav guided the growers and staff of the State
Govt. departments of Agriculture/Horticulture in
the training programme ‘Pesticide residue
monitoring in grapes for export to European
countries’ organized at Satara on 2nd Feb. 2013.

n Dr. J. Sharma delivered a lecture on ‘Nutrient and
water Management in grapes after forward pruning’
during demonstration plot field day sponsored by
Krishna Valley Agro at Bedag, Sangli on 15th

March 2013. About 100 farmers participated in
programme.

Participation in Krishi Vigyan Mela

n NRC for Grapes, Pune participated in Pusa Krishi
Vigyan Mela at IARI Campus, New Delhi during
6-8th March 2013. Research findings, charts and
live samples of grapes, raisin and wine were
displayed in exhibition stall.

Radio Talk

n Radio talk on “Use of Bioregulators in grape” was
broadcasted on 18th December 2012 on
Aakashvani, Pune.
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{dXoem| _| Ó{V{Z`w{−
n Sm¥8 nmœ8 Jw8 ASgybo Am–a Sm¥8 H m–8 ~¥ZOu Zo AO_ra6 VwH sˆ

_| "(7#$ OyZ #!"# H mo Am`mo{OV $& dt {d�d AœJya
bVm Am–a dmBZ H m¦J og Am–a AmoAmBˆdr 2AœVamˆœ¨ r` AœJya
bVm Am–a dmBZ gœšWm3 H s _hmg^m _| ^mJ {b`m0 Bg ~–RH
_o ^maV g{hV AmoAmBˆdr Ho %& gXš` Xoem| Ho Ó{V{Z{Y`m|
Zo AœJya Am–a dmBZ AZwgœYmZ _| ZdrZV_ AœVamˆœ¨ r` CÑ{V
na MMmˆ H s0 BÐhm|Zo {d�d H m¦J og _| Xmo AZwgœYmZ Ón¿ 2i3
^maVr` ImZo `mo°` AœJya Am–a dmBZ _| `yamonr` Xoem| H mo
{Z`mˆV Ho {bE ImÍ gwajm nÏX{V Edœ 2ii3 ^maV _|
{H e{_e CÍmoJ : gwa{jV {H e{_e Ho {bE CÑV
{ZOˆbrH aU nÏX{V H m šdrH aU ÓšVwV {H E0

n Sm¥8 amoeZr g_Wˆ Zo amœ¨r` Hš {f CÐ_wI n[a`moOZm Ho Am{WĤ
gœajU Ho AœVĴV "& {gVœ~a go "$ {Xgœ~a Ho Xm–amZ H aZ–b
{d�d{dÍmb`6 BWmH m6 `yEgE _| O–d gyMZm {dkmZ
2~mJdmZr3 jo¿ _| VrZ _hrZo H m Ó{ejU ÓmÔ {H `m0

Ó{ejU A{YJ hU
n Sm¥8 g8 X8 am_Q oHo Zo amœ¨ r` Hš {f AZwgœYmZ Ó~œY AH mX_r6

h–Xam~mX _| "#7"% ‹ adar #!"$ Ho Xm–amZ Am`mo{OV VZmd
Ó~œYZ na H m`ˆembm _| ^mJ {b`m0

n Sm¥8 O8 e_mˆ6 Sm¥8 amoeZr g_Wˆ Am–a gwlr e–bOm gmQ_ Zo
am8 _8 {e8 gœ8 _wØ~Bˆ _| $! OyZ #!"# H mo ,,EZ E Ama
Eg Ho {bE gmœp®`H s gœJUZm H m gwÄ…TrH aU11 gœKQZ Ho
AœVJˆV Am`mo{OV g_mnZ H m`ˆembm Am–a Zm¥Sb A{YH mar
H m`ˆembm Edœ Ó{VŠmnZ Ó{ejU _| ^mJ {b`m0

n Sm¥8 AhØ_X eÖ~ra Qr8 nr8 Zo Bˆ Qr Sr gr6 nwUo _| #&7#)
OyZ #!"# H mo Am`mo{OV ,,Ó`moJembm Ó~œYZ Am–a AmœV[aH
gœn[ajm11 na Ó{ejU H m`ˆH  _ _| ^mJ {b`m0

n Sm¥8 AhØ_X eÖ~ra Qr8 nr8 Zo H| Ã _| #&7#( OwbmBˆ #!"#
H mo EgEAmaEE‹ 7AmoEZAmBAmaAmBEg šHy b Am¥‹ dmBZ
AZm{b{gg6 `yamonr`Z gœK Îmam Am`mo{OV ,,dmBZ _| JwUdÁmm
_mZH m| H m {d�bofU11 na Ó{ejU H m`ˆH  _ _| ^mJ {b`m0

Deputation Abroad
n Dr. P. G. Adsule and Dr. K. Banerjee participated

in the 35th World Congress of Vine and Wine and
the General Assembly of OIV (International
Organization of Vine and Wine) held at Izmir in
Turkey during 17-23rd June 2012, where the
representatives from all the 45 members countries
including India of the OIV deliberated latest
international developments in vine and wine
research. Also presented two research papers in the
World Congress viz. (i) Food safety system in
Indian table grapes and wine for export to the
European Union countries and (ii) Raisin industry
in India: Adoption of good drying practices for safe
raisins.

n Dr. Roshni Samarth acquired NAIP sponsored
international training in the field of Bioinformatics
(Horticulture) from 15th September to 13th

December at Cornell University, Ithaca, USA.

Training Acquired
n Dr. S. D. Ramteke attended the workshop on ‘Stress

management-medical angle’ organized by
NAARM, Hyderabad during 12-14th February
2013.

n Dr. J. Sharma, Dr. Roshni R. Samarth and Ms.
Shailaja Satam participated in the Completion
Workshop-and-Nodal Officers Workshop-cum-
Installation Training for Consortium
“Strengthening Statistical Computing for NARS”
organized at CIFE, Mumbai on 30th June 2012.

n Dr. Ahammed Shabeer T. P. attended training
program on “lab management and internal audit”
held during the period 25-28th June, 2012, at
ETDC, Pune.

n Dr. Ahammed Shabeer T. P. attended training on
“analysis of quality parameters in wine” organized
by SARAF-ONIRIS School of wine analysis, EU,
during 25-27th July 2012 at Centre.
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n lr8 Eg8 E_8 ghmao Zo (7"" OZdar #!"$ H mo g{Mdmb`
Ó{ejU Am–a Ó~œYZ gœšWmZ6 ZBˆ {XÞbr Îmam Am`mo{OV
,,šWmnZm {Z`_ na Ó{ejU H m`ˆH  _11 _| ^mJ {b`m0

n lr8 CÁm_ EZ8 ~moago Am–a lr8 ~r8 ~r8 ImSo Zo #!7##
‹ adar #!"$ H mo H| Ãr` ewŒH jo¿ AZwgœYmZ gœšWmZ6
OmoYnwa _| ^m8 Hš 8 AZw8 n8 Îmam ,,{dÁmr` Zgˆar Ó~œYZ
Ó{ejU H m`ˆH  _11 _| ^mJ {b`m0

Ó{ejU H m`ˆH  _m| H m Am`moOZ
n H| Ã _| #&7#( OwbmBˆ #!"# H mo dmBZ {d�bofU go gœ~ÏX

Ó`moJembmAm| Am–a dmBZZar Ho A{YH m[a`m| Ho {bE dmBZ
Ho JwUdÁmm _mZH m| H m {d�bofU na EH Ó{ejU H m`ˆH  _
H m Am`moOZ {H `m J`m0 `h Ó{ejU `yamonr` gœK {Z`œ¿U
Ó`moJembm AmB{Z`m6 šnoZ6 Ho Xmo {deofkm| {Jb_u goaoZm
Am–a [aH mSm} {b`mO Îmam Xr J`r0 Ó{ejU H m ˆ̀H  _ ỳamonr`
gœK H s Anojm Ho AZwnmbZ Ho {bE g^r Ó`moJembmAm| _|
{d�bofU ÓmoQmoH m¥b Ho gwgœJ{VH aU na Ho pÐÃV Wm0 dmBZ
{d�bofU Ho {bE Z_yZo EH ¿U Am–a {d�bofU {d{Y na
{dšVma _| MMmˆ h†Bˆ0 Amo AmBˆ dr {Xem {ZX}em| Ho AZwgma
dmBZ JwUdÁmm _mnX½Sm| Ho {d�bofU Ho {bE Ó–p„QH b
Am`mo{OV {H E JE0 Bg H m`Ĥ  _ go dmBZ Z_yZm| Ho {d�bofU
Ho {bE ^maVr` Ó`moJembmAm| H s j_Vm gwÄT hmoJr0

n H| Ã _| $! AJšV7" {gVœ~a #!"# H mo _–ggˆ XrnH
‹ {Q ˆbm`Ogˆ Ho "* H _ˆMm[a`m| Ho {bE {Z`mˆV ,,JwUdÁmm
AœJya C¾nmXZ Ho {bE Óm–Ímo{JH s šWmZmœVaU11 na Ó{ejU
H m`ˆH  _ H m Am™moOZ h†Am0 Sm¥8 g8 X8 am_Q oHo Zo H m`ˆH  _
H m g_Ðd`Z {H `m0

n H| Ã _| '7( {gVœ~a #!"# H mo _–ggˆ ~o`a H  m¥n gm™Ðg
{b{_Q oS Ho #) H _ˆMmar`m| Ho {bE ,,{Î N œQmBˆ Am–a EH b
H QmBˆ AœJya C¾nmXZ nÏX{V _| nmXn gœajU11 na Ó{ejU
H m`ˆH  _ Am`mo{OV {H `m J`m0 Sm¥8 gœ8 Xr8 gmdœV Am–a Sm¥8
BÐXw gmdœV Zo H m`ˆH  _ H m g_Ðd`Z {H `m0

n H| Ã _| "'7"( Am–a ")7#! A−y ~a #!"# Ho Xm–amZ AœJya

n Mr. S. M. Sahare attended the “Training course on
establishment rules (ER)” organized by The
Institute of Secretariat Training and Management,
New Delhi during 7-11th January 2013.

n Mr. Uttam N. Borse, and Mr. B.B. Khade attended
ICAR sponsored training on ‘Nursery management’
organized at Central Arid Zone Research Institute,
Jodhpur during 20-22nd February 2013.

Training Programmes Organized
n A training program on ‘Analysis of quality

parameters of wine’ was organised at the Centre for
the laboratories involved in wine analysis and
officials of wineries during 25-27th July 2012. The
training was offered by two experts, Guillermo
Serena and Ricardo Lianz from the EU official
control laboratory, AINIA, Spain. The training was
focused to harmonize the analysis protocols across
the labs in compliance with the EU requirements. A
detailed discussion took place with respect to
sampling and analysis methods used for wine
analysis. Practical sessions on analysis of various
wine quality parameters as per the OIV guidelines
were conducted. This program will help to
strengthen Indian laboratories for analysis of wine
samples being exported to EU and other countries.

n A training programme on ‘Transfer of Technology
for Production of Export Quality Grapes’ was
organized at the Centre during 30th August-1st

September 2012 for 17 personnel of M/s Deepak
Ferilizers Ltd. Dr. S. D. Ramteke coordinated the
training programme.

n A training programme on ‘Plant Protection in Two
Pruning and Single Cropping System in Viticulture’
was organized at the Centre during 6-7th September
2012 for 28 personnel of M/s Bayer CropScience
Ltd. Dr. S.D. Sawant and Dr. Indu S. Sawant
coordinated the training programme.

n Two training programmes on ‘Transfer of
Technology for Production of Export Quality

{ejm Edœ Ó{ejU
Education and Training
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{Z`mˆV gœšWm _–ggˆ _qhÃm ew^ bm^ Ho A{YH m[a`m| Ho {bE
,,{Z`mˆV JwUdÁmm AœJya C¾nmXZ Ho {bE Óm–Ímo{JH s
hšVmœVaU11 na Xmo Ó{ejU H m`ˆH  _ Am`mo{OV {H E JE0
Ó{ejU _| H QmBˆ n�MmV Ó~œYZ g_oV AœJya C¾nmXZ Am–a
gœajU Ho {d{^Z nhby em{_b Wo0 XmoZm| Ó{ejU H m`ˆH  _m|
H m g_Ðd`Z Sm¥8 g8 X8 am_Q oHo Am–a Sm¥8 Omo8 g{Vem Zo
{H `m0 Hw b {_bmH a $$ Ó{V^m{J`m| Zo BZ H m ˆ̀H  _m| _| ^mJ
{b`m0

n H| Ã _| )7* Zdœ~a #!"# H mo _–ggˆ a¥{bg Bœ{S`m {b{_Q oS
Ho $" A{YH m[a`m| Ho {bE ,,{Z`mˆV JwUdÁmm AœJya C¾nmXZ
Ho {bE Óm–Ímo{JH s šWmZmœVaU11 na Ó{ejU H m`ˆH  _
Am`mo{OV {H `m0 Sm¥8 g8 X8 am_Q oHo Am–a Sm¥8 Xr8 qg8 `mXd
Zo H m`ˆH  _ H m g_Ðd`Z {H `m0

n EnrSm Zm{_V Ó`moJembmAm| Ho Ó{V{Z{Y`m| Ho {bE % {Xgœ~a
#!"# H mo ,,Orgr7E_Eg Îmam H sQZmer Adeofm| H m
{d�bofU11 na EH Ó{ejU H m`ˆH  _ H m Am`moOZ {H `m
J`m0 `h Ó{ejU Sm¥8 hœg ‘y~e_–Z6 W_m} {‹ ea gmBœ{Q{‹ H 6
VH ZrH s {ZXoeH Orgr7E_Eg Îmam {X`m J`m0 H sQZmer
Adeof {d�bofU Ho {bE {d{^Ñ BœOojU VH ZrH g_oV J¥g
H  mo_oQmoJ m‹ s Ho {d{^Ñ nhbwAm| Am–a Orgr go gœb± Ho {bE
{d{^Ñ Ãß`_mZ {d�bofUm| na {dšVma go MMmˆ h†Bˆ0

n EnrSm Zm{_V Ó`moJembmAm| Ho Ó{V{Z{Y`m| Ho {bE #(
{Xgœ~a #!"# Am–a "* OZdar #!"$ H mo {H QZmer Adeof
{d�bofU Ho {bE H QmBˆ nydˆ Z_yZm EH ¿U na Ó{ejU
Am`mo{OV {H `m J`m0

n ""7"$ ‹ adar #!"$ H mo E›nrHo dr6 amh†ar6 Ebdram| Ho Aa
Ó`moJembm6 _wœ~Bˆ6 Qr`ydr7gS Ó`moJembm6 ~—JbwÜ6 OZab
{_Þg6 _wœ~Bˆ Ho Ó{V{Z{Y`m| Ho {bE ,,ImÍ nXmWm] _|
H sQZmer Adeof {d�bofU11 na Ó{ejU H m Am`moOZ
h†Am0 Bg Ó{ejU _| `yamonr` gœK _| H sQZmer Adeof
{Z`œ¿U Am–a AmaEEgEE‹ A{YgwMZm na OmZH mar Xr JBˆ0
Ó`moJembm Z_yZm| Ho EH Ý nrH aU Am–a H sQZmer Edœ Hš {f
agm`Zm| O–go nrOrAma6 °bm`‹ mogoQ B¾`m{X Ho {d�bofU Ho
{bE {ZŒH fˆ {d{Y H m Ó¥p„QH b Ó{VnmXZ {H `m0

Grapes’ for the officers from M/s. Mahindra Shubh
Labh, a grape export organization, were organized
at the Centre during 16-17th and 18-20th October
2012. All the aspects on grape production and
protection including postharvest management were
covered in the training program. Both the training
programs were coordinated by Dr. S. D. Ramteke
and Dr. J. Satisha. Altogether 33 participants
participated in these programmes.

n A training programme on ‘Transfer of Technology
for Production of Export Quality Grapes’ was
organized at the Centre for thirty-one officers of
M/s Rallis India Ltd. during 8-9th November 2012.
Dr. S. D. Ramteke and Dr. D. S. Yadav coordinated
the training programme.

n A workshop on Pesticide residue analysis using
GC-MS was organized on 4th December 2012 for
the representatives of APEDA nominated
laboratories. The training was offered by Dr. Hans
Heubschmann, Technical director GC-MS, Thermo
fisher scientific, Asia. The theoretical aspects of the
gas chromatography including various injection
techniques used in GC for pesticide residue analysis
and different mass analysers used for hyphenation
to GC were described in detail.

n A training on ‘Pre-harvest sampling of grapes for
pesticide residue analysis’ was organized for the
representatives of APEDA nominated laboratories
involved in grape sampling for export to the EU on
27th December 2012 and 19th January 2013.

n A training on ‘Pesticide residue analysis on foods’
was organized during 11-13th February 2013 for the
representatives of MPKV, Rahuri, Envirocare
Laboratories, Mumbai, TUV-Sud laboratories,
Bangalore, General Mills, Mumbai. In this training
the pesticide residue control and RASAF
notification in EU were presented. The practical
demonstration on homogenization of the laboratory
samples and extraction methods for analysis of
pesticide residues and other agrochemical residues
viz., PGRs, glyphosate, etc were given.
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Ó{ejU XoZm 9 J rŒ_ Ó{ejU 9 Am_œ{¿V ß`m®`mZ
n Sm¥8 A8 Hw 8 CnmÏ`m` Am–a Sm¥8 A8 Hw 8 e_mˆ Zo ## OZdar

#!"$ H mo bmb~mJ6 ~—JbwÜ _| Am`mo{OV EH {Xdgr` dmBZ
ZoQ na Ó{ejU Edœ AZwHw bZ H m`ˆH  _ _| {hšgm {b`m0
CÐhmoZo ỳamonr`Z gœK Am–a Xygao Xoem| H mo {Z`mˆV Ho {bE dmBZ
AœJya Oyg Am–a AœJya _šV Ho A{Y{Z`_ _| amœ¨ r` AœJya
AZwgœYmZ H| Ã H s ^y{_H m na ÓboI ÓšVwV {H `m0

n Sm¥8 AhØ_X eÖ~ra Zo & AÓ–b #!"# H mo _wœ~Bˆ _| Am`mo{OV
E Amo E gr BœQaZoeZb Ho ^maV AÏ`m` Ho CXKmQZ g_mamoh
_| ß`m®`mZ {X`m0

n Sm¥8 Jm–8 {e8 H ar~gÒnm6 Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 Ama8 Jw8
gmo_Hw da6 Sm¥8 H m–8 ~¥ZOu6 Sm¥8 A8 Hw 8 CnmÏ`m`6 Sm¥8 g8
X8 am_Q oHo 6 Sm¥8 A8 Hw 8 e_mˆ6 Sm¥8 O8 e_mˆ6 Sm¥8 Xr8 qg8
`mXd Zo #& OyZ go % OwbmBˆ #!"# H mo _hmamœ¨ am´` Ãmj
~mJm`VXma gœK Îmam AœJya C¾nmXH m| Ho {bE Am`mo{OV
Ó{ejU H m`ˆH  _ _| {d{^Ñ {df`m| na ß`m®`mZ {X`o0 Sm¥8
g8 X8 am_Q oHo H| Ã go Ó{ejU g_Ðd`H Wo

n Sm¥8 AhØ_X eÖ~ra Zo "' AJšV #!"# H mo H mobH Ámm _|
Am`mo{OV ImÍ gwajm go{_Zma _| ,,™yamonr™ gœK {d{Z›™
AZwnmbZ Ho {bE ‹ bm| Am–a gpÖO™m| ›| H sQZmer Adeofm|
H s b{jV šH  sqZJ Am–a n[a›mUZ11 na ß`mImZ {X`m0

n Sm¥8 AhØ_X eÖ~ra Zo ) {gVœ~a #!"# H mo ^maVr™ ~mJdmZr
AZwgœYmZ gœšWmZ ~|JbwÜ _| Am`mo{OV ^m8Hš 8AZw8n8 bKw
H m`ˆH  _ ,,ImÍ gwajm Am–a JwdÁmm gw{Zp�MV H aZo Ho {bE
ImÍ ÓX‡fUm| H m AmœH bZ11 _| ~Vm–a {ejH ^mJ {b`m Am–a
Xmo VH ZrH s ß`m®`mZ ,,H sQZmer Adeof {d�bofU ›|
Ebgr7E›Eg H m AZwÓ™moJ11 Am–a ,,›mBH moQm¥p‰gZ7›h¾d
Am–a ‹ bm| Am–a gpÖO™m| ›| Adeof {d�bofU11 na {X`o0

n Sm¥8 AhØ_X eÖ~ra Zo '7( ‹ adar #!"$ H mo ZBˆ {XÞbr
_| Am`mo{OV EAmoEgr AœVamˆœ¨ r` Ho {eew Amhma Am–a d`šH
nmofU na {hšgoXma Xb H s ~–RH _| ,,^maV ›| ImÍ gwajm
Ho dVˆ›mZ ›wX§Xo11 na ß`m®`mZ {X`m0

Training Given / Summer training / Invited
lectures
n Dr. A. K. Upadhyay and Dr. A. K. Sharma

participated in one day “Training cum Orientation
Program on WineNet” held on 22nd January 2013 at
Lalbagh, Bangalore. They presented the role of
Centre in regulation of wine, juice; grape must for
export to the European Union and other countries.

n Dr. Ahmmed Shabeer T. P. delivered invited lecture
at the inaugural ceremony of the India chapter of
the AOAC International on 5th April 2012,
organized at Mumbai.

n Dr. G. S. Karibasappa, Dr. S. D. Sawant, Dr. R. G.
Somkuwar, Dr. K. Banerjee, Dr. A. K. Upadhyay,
Dr. S. D. Ramteke, Dr. A. K. Sharma Dr. J. Sharma
and Dr. D. S. Yadav delivered lectures in the
training programme for the grape growers
organized by MRDBS at Pune from 25th June to 4th

July 2012. Dr. S. D. Ramteke was the training
coordinator from NRC for Grapes.

n Dr. Ahmmed Shabeer T. P. delivered invited lecture
‘Targeted screening and quantification of pesticide
residues in fruits and vegetables in compliance with
the EU regulations’ on 16th August 2012 in the
Food safety seminar in Kolkata.

n Dr. Ahmmed Shabeer T.P. participated in an ICAR
short course on "Evaluation of food pollutants for
ensuring food safety and quality" organized at
Indian IIHR, Bengaluru on 8th September 2012.
Technical presentations ‘Application of LC-MS in
pesticide residue analysis’ and ‘Mycotoxins:
Importance and residue analysis in fruits and
vegetables’ were made.

n Dr. Ahmmed Shabeer T. P. delivered invited lecture
on the current issues of food safety in India in the
AOAC INTERNATIONAL Stakeholder Panel on
Infant Formula and Adult Nutritionals (SPIFAN)
Thought Leader Advisory (TLA) Meeting, held on
6-7th February 2013 in New Delhi.

{ejm Edœ Ó{ejU
Education and Training
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d–km{ZH H m Zm_
Name of Scientist

n[a`moOZm H m erfˆH
Title of the project

Ad{Y
Duration

{dÍm{Wˆ`m|
H s gœ®`m
No. of
students

gœšWmZ9{d[d{dÍmb`
Institution/University

Sm¥8 BœXy gœ8 gmdœV
Dr. Indu S Sawant

Fungicide and antibiotic
sensitivity of Trichoderma and
Bacillus.

$ _hrZo
3 months

2 N¿n{V emh‡ Or _hmamO {d�d{dÍmb`6
H mZnwa / Chatrapati Shau Ji Maharaj
University, Kanpur

Sm¥8 AZwamYm CnmÏ`m`
Dr. Anuradha Upadhyay

Proteome analysis of berries of
different stages of Thompson
Seedless grafted on different
rootstocks

& _hrZo
5 months

2 dra Z_ˆX X{jU JwOamV {d�d{dÍmb`6
gyaV / Veer Narmad South Gujarat
University, Surat

Sm¥8 Omo8 gVrem
Dr. J. Satisha

Changes in enzyme activity and
biochemical constituents at
berry development stages in
Thompson Seedless grafted on
different rootstocks

# _hrZo
2 months

1 Hš {f O–d Óm–Ím–{JH s _hm{dÍmb`6 bmoZr
College of Agril. Biotechnology,
Loni

Sm¥8 Omo8 gVrem
Dr. J. Satisha

Proteomic analysis of
Thompson Seedless grape
clusters grafted on different
rootstocks

' _hrZo
6 months

2 Qr8 Ho 8 Ama8 H m¥boO Am‹ Bœ{O{Z`[aƒJ
Am–a Q –„Zmobm¥Or6 h–Xam~mX / TKR
College of Engineering and
Technology, Hyderabad

Sm¥8 A8 Hw 8 e_mˆ
Dr. A. K. Sharma

Effect of crop load and pruning
time on major aroma
compounds of Cabernet
Sauvignon grapes

% _hrZo
4 months

1 dgœVXmXm eHˆ am gœšWmZ6 nwUo
Vasantdada Sugar Institute, Pune

šZmH H moÁma n[a`moOZm H m`ˆ / Post Graduate Project Work

E_Eggr 2dmBZ Óm–Ímo{JH s3 Ho {bE gœgmYZ ß`{−
g^r d–km{ZH nwUo {d�d{dÍmb` Ho E_Eggr 2dmBZ

Óm–Ímo{JH s3 Ho AœJya IoVr nmRÚH  _ Ho {bE AnZo {deofkVm
jo¿ Ho gœgmYZ ß`{− Wo0 `h šZmVH moÁma {SJ r nmRÚH  _
dgœVXmXm ewJa BœšQrQÚyQ6 nwUo Îmam Am`mo{OV {H `m OmVm h–0

Resource persons for M.Sc. (Wine
technology)

All the scientists were the resource person for
their respective field of specialisation for viticulture
course of M.Sc. (Wine technology) of Pune University.
This post graduate degree course is being offered by
Vasantdada Sugar Institute, Pune

��



| 81 |

n H| Ã Ho #!""7"# dm{f̂H Ó{VdoXZ H mo ^m8 Hš 8 AZw8 n[afX
NmoQ o gœšWmZm| H m gdˆloœ dm{fˆH Ó{VdoXZ #!""7"# H m
nwašH ma {_bm0

n Sm¥8 gœ8 Xr8 gmdœV ÓYmZ d–km{ZH Îmam {dH {gV ,,ImZo
`mo°` AœJyam| _| ß`m{Y Ó~œYZ Ho {bE ~JrMm {d{eœ nam_eˆ
Ho {bE BœQaZoQ AmYm[aV11 nÏX{V am8 Hš 8 Am–a J m8 ~—H Ho
J m_rU Zdmo¾nmX nwašH ma Ho {bE Zm_mœ{H V {H `m J`m0

n Sm¥8 Jm–8 {e8 H ar~gÒnm H mo am8 Aœ8 AZw8 H| Ã H s Vrgar
nœMdm{fˆH g_rjm Xb H m g{Md6 Ò`mO Am–a bhgwZ
AZwgœYmZ {ZXoemb` H s gœšWmZ Ó~œYZ g{_{V H m gXš`
Am–a np�M_ ~œJmb gaH ma Ho ImÍ ÓgœšH aU CÍmoJ Am–a
~mJdmZr {d^mJ Ho n[a`moOZm _yÞ`mœH Z g{_{V Ho gXš` Ho
Ý n _| Zm{_V {H `m J`m0

n Sm¥8 BÐXw gœ8 gmdœV H mo _hmamœ̈ Hš {f jo¿ _| _h¾dnyUˆ `moJXmZ
Ho {bE6 lr_Vr emaXm~mB̂ Jmo{dÐXamd ndma H s OÐ_ eVmÖXr
Ho Adga na " {Xgœ~a #!"# H mo lr8 eaX ndma6 H| Ãr`
Hš {f _œ¿r Îmam `mo°`Vm Ó_mUn¿ Am–a š_š{V {MÐh go
gØ_m{ZV {H `m J`m0

n Sm¥8 BÐXw gmdœV6 Sm¥8 gœ8 Xr8 gmdœV6 Sm¥8 AZwamYm CnmÏ`m`6
Sm¥8 O8 e_mˆ6 Sm¥8 A8 Hw 8 CnmÏ`m`6 Xr8 eo¸r Am–a Ama8
{~aœJr Îmam {bpIV AZwgœYmZ ÓboI ,,nwŒnZ Ho nhbo Am–a
~mX H s AdšWm _| Zm¥Z Enr‹ mBQmo{QH n[apšW{V`m| _| AœJya
Jw³Nm| _| SmCZr {›ÞSÚy gœH  _U Ho H maU ‹ gb ZwH gmZ11
H mo ^maVr` ~mJdmZr g^m Îmam dfˆ #!"! _| Bœ{S`Z OZˆb
Am¥‹ hm¥{Q ˆH ÞMa _| ÓH m{eV gdˆloŠ AZwgœYmZ AmboI Ho
{bE nwašHš V {H `m J`m0

n Sm¥8 BÐXw gœ8 gmdœV H mo #!"$7"% Ad{Y Ho {bE ^maVr`
~mJdmZr g^m H s amœ¨ r` gœnmXH ~moSˆ Ho {bE Zm_mœ{H V
{H `m J`m0

n Sm¥8 BÐXw gœ8 gmdœV H mo nœOm~ Hš {f {d�d{dÍmb`6 bw{Y`mZm
_| Am`mo{OV nm¦Mdr ^maVr` ~mJdmZr H m¦J og Ho {d{^Ñ
VH ZrH s g¿m| _| ÓX{eˆV nmošQam| Ho {bE {ZUmˆ̀ H g{_{V Ho
gXš` Ho Ý n _| MwZm J`m0

n Center's Annual Report has been chosen for the
ICAR Best Annual Report Award 2011-12 for small
institute.

n ‘Internet based system to generate vineyard specific
advisory on disease management of table grapes’
developed by Dr. S. D. Sawant, Principal Scientist
of the institute was nominated for NABARD Rural
Innovation Award.

n Dr. G. S. Karibasappa has been appointed and
attended meetings as a Secretary of third QRT of
NRC for Grapes, Pune, member of IMC of
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune and member of Project
Appraisal Committee of the Department of Food
Processing Industries & Horticulture, Government
of West Bengal, Bidhan Nagar, Kolkata.

n Dr. Indu S. Sawant was awarded a certificate of
merit and a memento at the hands of Shri Sharad
Pawar, Hon’ble Union Minister of Agriculture for
her significant contribution to agriculture in
Maharashtra; on 1st December 2012, the occasion
of Birth Century of Smt. Shardabai Govindrao
Pawar.

n The article entitled, “Crop loss in grapes due to
downy mildew infection on clusters at pre-bloom
and post bloom stages under non-epiphytotic
conditions” authored by Indu S. Sawant, S. D.
Sawant, Anuradha Upadhyay, J. Sharma, A. K.
Upadhyay, D. Shetty and R. Bhirangi; published in
Indian Journal of Horticulture has been adjudged
by the Horticultural Society of India as the Best
Research Paper for the year 2010.

n Dr. Indu S. Sawant was nominated as a member in
National Editorial Board of The Horticultural Soc.
of India for a period of two years i.e. 2013-14.

n Dr. Indu S. Sawant was appointed as a member of
Judge committee to evaluate posters presented in
the different technical sessions of ‘The 5th Indian
Horticulture Congress’ 2012 at PAU, Ludhiana.

nwašH ma Am–a gØ›mZ
Awards and Recognitions
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n Sm¥8 g8 X8 am_Q oHo H mo AœJya C¾nmXH m| Ho {bE Hš {f ~r_m
`moOZm {ZYmˆaU Ho {bE ZmoSb A{YH mar Am–a Hš {f {dkmZ
H| Ã6 H amS6 Ò`mO Am–a bhgwZ AZwgœYmZ {ZXoemb`6
amOJwÜZJa6 EZAmBEE_6 ~mam_Vr _| VH ZrH s H _ˆMmar Ho
M`Z g{_{V Ho gXš` Edœ EZAmBEE_6 ~mam_Vr _| {d^mJr`
nXmoÑ{V g{_{V Ho gXš™ Ý n _| MwZm J`m0

n Sm¥8 g8 X8 am_Q oHo H mo Hš {f {dkmZ {d�d{dÍmb`6 Ymadm…S
Ho nmXn H m{`ˆH s {d^mJ Ho E_8 Eg8 gr8 2nmXn H m{`ˆH s3
Ho {dÍm{Wˆ̀ m| H s _m–pIH narjm Ho {bE ~m‘ narjH MwZm
J`m0

n Sm¥8 OJXod e_mˆ H mo Xm^mobH a Ó`moJ Îmam lr8 E8 Xm^mobH a
nwašH ma #!"# Am–a Sm¥8 `8 {g8 na_ma ~mJdmZr Edœ dm{ZH s
{d�d{dÍmb`6 gmobZ6 {h_mMb ÓXoe pšWV gmogmBˆQr ‹ m¥a
ESdmÐg_|Q Am¥‹ ‘y_Z Am–a ZoMa Îmam g‹ b `wdm AdmSˆ
#!"# nwašH ma ÓmÔ h†Am0

n Sm¥8 Omo8 gVrem6 Sm¥8 A8 Hw 8 e_mˆ Am–a Sm¥8 Xr8 qg8 `mXd
H mo {edmOr {d�d{dÍmb`6 H moÞhmnwa Îmam H  _eõ O–d
agm`Z6 ImÍ Óm–Ímo{JH s Am–a Hš {f agm`Z Edœ H sQ Ó~œYZ
{df` _| šZmÁmH moÁma {ejH 9nr8 EM8 Sr8 JmBS Ho Ý n _|
šWm`r _mÐ`Vm {_br0

n Sm¥8 Omo8 gVrem H mo nwUo {d�d {dÍmb` Îmam dgœVXmXm ewJa
gœšWmZ _| Am`mo{OV {H ½dZ Óm–Ímo{JH s H mogˆ Ho AœVJˆV
AœJya H s IoVr H mogˆ Am–a Cggo gœ~pÐYV Ó¥p„QH b narjm
Ho {bE narjH {Z`w− {H `m J`m0

n Sm¥8 A8 Hw 8 e_mˆ Am–a AÐ` Îmam {bpIV AZwgœYmZ ÓmboI
Comparison of commercial and locally identified
yeast strains in relation to young wine quality of
Cabernet Sauvignon H mo Sm¥8 `8{g8 na_ma ~mJdmZr Edœ
dm{ZH s {d�d{dÍmb` pšWV gmogmBQ̂r ‹ m¥a ESdmÐg_|Q Am¥‹
‘y_Z Am–a ZoMa Îmam gdˆloŠ ÓH meZ nwašH ma #!"# Ho
{bE MwZm J`m0

n Sm¥8 Xr8 qg8 `mXd Edœ AÐ` Îmam ÓšVwV ÓmboI Trap catch
of Jassids, Amrasca biguttula biguttula Ishida

n Dr. S. D. Ramteke acted as a nodal officer for the
fixation of crop insurance scheme for grape
growers and as member of Selection Committee of
Technical personnel of KVK, Karad; DOGR,
Rajgurunagar; NIAM, Baramati; member of DPC
at NIAM, Baramati.

n Dr. S. D. Ramteke was recognized as external
examiner for conducting Viva voce of M. Sc. Crop
Physiology students by Dept. of Crop Physiology,
University of Agril. Sciences, Dharwad

n Dr. Jagdev Sharma received ‘Shri. A. Dabholkar
Award 2012’ from Dabholkar Prayog and ‘Young
Achiever Award 2011’ by the Society for
Advancement of Human and Nature, Dr. Y. S.
Parmar University of Horticulture and Forestry,
Solan, Himachal Pradesh.

n Dr. J. Satisha, Dr. A. K. Sharma and Dr. D. S.Yadav
have been granted a permanent recognition as a
Post-Graduate Teacher/Ph.D. guide ship by Shivaji
University, Kolhapur in the subject of Bio-
Chemistry, Food Technology and Agrochemicals &
Pest Management respectively.

n Dr. J. Satisha was recognized as examiner for
Viticulture course WT 1 and Practical examination
for the Fermentation Technology course offered by
Pune University at Vasantdada Sugar Institute.

n Research paper titled “Comparison of commercial
and locally identified yeast strains in relation to
young wine quality of Cabernet Sauvignon” by
Sharma A.K. et al. has been awarded as Best
Publication Award 2012 by Society for
Advancement of Human and Nature, Dr. Y. S.
Parmar University of Horticulture and Forestry,
Solan.

n The presentation of the papers titled ‘Trap catch of
Jassids, Amrasca biguttula biguttula Ishida
(Homoptera: cicadellidae) as affected by colour,
size and height of sticky traps in table grapes’ by
D. S. Yadav, A. S. Kamte and R. S. Jadhav and
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(Homoptera: cicadellidae) as affected by colour,
size and height of sticky traps in table grapes Am–a
Sm¥8 gœ8 Xr8 gmdœV Am–a Sm¥8 Xr8 qg8 `mXd Îmam ÓšVwV ÓmboI
Development and evaluation of location specific
advisory based on weather-crop conditions for
optimization of pesticide use and management of
pesticide resistance residues in table grapes H mo
^m8~m8AZw8gœ86 ~—JbwÜ _| Am`mo{OV ,,~mJdmZr ‹ gbm| _|
nmXn gœajU11 na Mm–Wm amœ¨ r` gØ_obZ Ho Xm–amZ H  ›eõ
gdl̂oŠ nmošQa Am–a gdl̂oŠ _m–pIH ÓšVw{V H m nwašH ma {_bm0

‘Development and evaluation of location specific
advisory based on weather-crop conditions for
optimization of pesticide use and management of
pesticide resistance & residues in table grapes’ by
S. D. Sawant and D. S. Yadav received Best Poster
Presentation Award and Best Oral Presentation
Award respectively in the IV National Symposium
on Plant Protection in Horticultural Crops:
Emerging Challenges and Sustainable Pest
Management during 25th - 28th April, 2012 at IIHR,
Bengaluru.

~m‘ {dÁm nmo{fV n[a™moOZmAm| g{hV gœnHˆ Am–a gh™moJ
Linkages and Collaboration Including Externally Funded Projects

gh`moJr Am–a ~m‘ {dÁm nmo{fV n[a`moOZmEœ
i. ^maV go VmOm AœJya Ho {Z`mˆV Ho {bE H sQZmeH Adeofm|

H s {ZJamZr Ho {bE amœ¨ r` ao‹ ab Ó`moJembm 2EnrSm3

ii. Hš {f Óm–Ímo{JH s H m ~m–{ÈH gœnXm Ó~œYZ Am–a šWmZmœVaU9
ß`mdgm`rH aU 2EZEAmBˆnr3

iii. AœJya Ho {bE Sr™yEg M[a¿m| H s nw{œ 2nrnrdr Edœ E‹ AmaE3

iv. Z_r Am–a Vmn_mZ šQ¨ –g H s pšW{V Ho VhV AœJya H s
C¾nmXH Vm dš{È Ho {bE {ZUˆ` g_WˆZ ÓUmbr
2EZE‹ ~rEgAmaE3

v. Wm¥_gZ grSb–g AœJya _| nwŒnH  _ Am–a _{U bœ~Z na OrE$
AZwÓ`moJ Ho Ó^md H m {H  `m¾_H OrZmo{_„g Îmam AÏ``Z

vi. AœJya bVm _| bdUVm VZmd Ó{V{H  `m H m {H  `m¾_H
{d�bofU

Collaborating and Externally Funded Projects
i. National referral laboratory for monitoring

pesticide residues for export of fresh grapes from
India (APEDA)

ii. Intellectual Property Management and Transfer /
Commercialization of Agricultural Technology
(NAIP)

iii. Validation of DUS characters for Grapes (PPV &
FRA)

iv. Decision Support System for Enhancing
Productivity of Grapes under Moisture and
Temperature Stress Conditions (NFBSRA)

v. Understanding rachis and berry elongation in
response to GA3 application in Thompson Seedless
grapes using functional genomics approach (DBT).

vi. Functional analysis of salinity stress response in
grapevine (DBT).

nwašH ma Am–a gØ›mZ
Awards and Recognitions



| 84 |

ÓH meZ
Publications

AZwgœYmZ Ón¿ / Research Articles
1. Adsule P.G., Sharma A.K., Banerjee K., and Karibasappa G.S. 2012. Raisin industry in India: Adoption of good

drying practices for safe raisins. Bulletin de l’OIV, 85 (n°974-975-976): 209-216.

2. Adsule P.G., Sharma A.K., Upadhyay Anuradha, Sawant Indu S., Satisha J., Upadhyay A.K. and Yadav D.S.
2012. Grape Research in India – A review. Progressive Horticulture 44 (2): 12-25. (NAAS rating 3.6)

3. Banerjee Kaushik, Mujawar S., Utture S. Dasgupta S., Adsule P.G. (2012). Optimization of gas chromatography
– single quadrupole mass spectrometry conditions for multiresidue analysis of pesticides in grapes in
compliance to EUMRLs. Food Chem., 138: 600-607. (NAAS rating 8.0)

4. Banerjee Kaushik, Utture S. Dasgupta S., Pradhan S. Kandaswamy C., Kulkarni S., Adsule P.G. (2012).
Multiresidue determination of 375 organic contaminants including pesticides, PCBs and PAHs in fruits and
vegetables with introduction of semi-quantification approach on gas chromatography triple quadrupole mass
spectrometry. J. Chromatogr. A, 1270: 283-295. (NAAS rating 8.2)

5. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 3-[(2-chloro-1, 3-thiazol-5-
yl)methyl]-5-methyl-1,2,5-oxadiazan-4-one. Acta Cryst., E68, o3109. (IF - 0.35)

6. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). N-[2-({[1-(4-chlorophenyl)-1h-
pyrazol-3-yl] oxy} methyl) N methoxy hydrazine carboxamide. Acta Cryst., E68, o2196. (IF - 0.35)

7. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 2-methoxyimino-2-{2-[(2-
methylphenoxy) methyl] phenyl} ethanol. Acta Cryst., E68, o2697. (IF - 0.35)

8. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 2-(methoxyimino)-2-{2-[(2-
methylphenoxy) methyl] phenyl} acetohydrazide. Acta Cryst., E68, o2426. (IF - 0.35)

9. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 2-{(E) methoxyimino]-2-{2-[(2-
methylphenoxy) methyl] phenyl} ethanoic acid. Acta Cryst., E68, o2425. (IF - 0.35)

10. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik, Deshmukh M.B. (2012). Poly [µ2-aqua-
µ4-(2-3{-[(6-chloropyridin-3-yl) methyl]-2-oxoimidazolidin-1-yl} acetato)-sodium]. Acta Cryst., E68, m891-
892. (IF - 0.35)

11. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Banerjee Kaushik (2012). 1-[(6-chloropyridin-3-yl) methyl]-
imidazolidin-2-one. Acta Cryst., E68, o1939. (IF - 0.35)

12. Kant R., Gupta V.K., Kapoor K., Shripanavar C.S., Deshmukh M.B., Banerjee Kaushik (2012). 3-Methoxy-2-
[2-({[6-(trifluoromethyl) pyridine-2yl] oxy} methyl) phenyl] prop-2-enoic acid. Acta Cryst., E68, o3163. (IF
- 0.35)

13. Kumar S., Sawant S.D., Sawant Indu S., Prabha K., Jain R.K. and Baranwal V.K. 2012. First Report of
Grapevine leafroll-associated virus 1 Infecting Grapevines in India. Plant Disease 96: 828. (NASS rating 7.7)
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14. Narkar Shubhangi P., Shetty Dinesh S., Sawant Indu S. and Sawant S. D. 2012.Paradigm shift in the resistance
of grape isolates of Colletotrichum gloeosporioides to carbendazim and their bio-control by Trichoderma
harzianum. Indian Phytopathology 65: 373-377. (NASS rating 3.8)

15. Satisha Jogaiah, Keith R. Striegler, Eli Bergmeier and Jackie Harris, 2012. Influence of cluster exposure to sun
on fruit composition of norton grapes (Vitis estivalis Michx) in Hermann region of Missouri, United States”.
International Journal of Fruit Sciences, 12: 410-426.

16. Satisha Jogaiah, Oulkar Dasharath P., Banerjee Kaushik, Sharma Jagdev, Patil Anuja, Maske Smita R. and
Somkuwar Ramhari G. 2013. Biochemically induced variations during some phenological stages in Thompson
Seedless grapes grafted on different rootstocks. South African Journal of Enology and Viticulture, 34(1): 36-
45. (IF - 1.193)

17. Sawant Indu S., Karibasappa G.S., Deokar Kiran P., Shetty Dinesh and Upadhyay Anuradha. 2012. Reaction
of Vitis genotypes at the National Active Germplasm Site to downy mildew infection under tropical humid
conditions of India. Indian J. Hort., 69: 268-271. (NASS rating 6.6)

18. Sawant Indu S., Narkar Shubhangi P., Shetty Dinesh S., Upadhyay Anuradha and Sawant S.D. 2012. Emergence
of Colletotrichum gloeosporioides sensu lato as the dominant pathogen of anthracnose disease of grapes in
India as evidenced by cultural, morphological and molecular data. Australasian Plant Pathology, DOI
10.1007/s13313-012-0143-5. (NASS rating 7.3)

19. Sawant Indu S., Rajguru Yogita R., Salunkhe Varsha P., Wadkar Pallavi N. 2012. Evaluation and selection of
efficient isolates of Trichoderma species from diverse locations in India for biological control of anthracnose
disease of grapes. Journal of Biological Control, 26 (2): 144-154. (NASS rating 4.7)

20. Sharma A.K., Adsule P.G., and Satisha J. 2012. Use of bentonite and gelatin as fining agents for improvement
in quality of Cabernet Sauvignon wine. Progressive Horticulture, 44(1): 60-67. (NASS rating 3.6)

21. Sharma A.K., Navale S.V., Aute S.V., Karibasappa G.S., Oulkar D.P. and Adsule P.G. 2012. Changes in
phytochemicals during fermentation of wine grapes. International Journal of Food and Fermentation
Technology, 2 (1):19-25.

22. Sharma A.K., Rajguru Y.R., Adsule P.G. and Goswami A.K. 2013. Pre-treatments of Tas-A-Ganesh grape
bunches and subsequent effect on their drying. Indian Journal of Horticulture, 70(1): 107-111. (NASS rating
6.6)

23. Sharma Jagdev, Upadhyay A.K., Sawant Indu S. and Sawant S.D. 2012. Relationship of nutritional status of
field grown Thompson Seedless grapevines with powdery mildew incidence. Journal of Applied Horticulture,
14(2):114-117. (NASS rating 4.5)

24. Sharma S., Banerjee Kaushik, Choudhury P. (2012). Degradation of chlorimuronethyl by Aspergillus niger
isolated from agricultural soil. FEMS Microbiology Letters, 337 (1): 18-24. (NASS rating 7.7)

25. Somkuwar R.G., Satisha J., Ramteke S.D., Bondage D.D., Itroutwar Prerna, Surange Manisha, Nnavale Supriya
and Oulakar Dashrath. 2012. Status of phenolic and amino acid in leaf of Thompson Seedless grapes grafted
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on different rootstocks under Indian condition. Global Journal of Science Frontier Research Biological Science,
12(7): 27-36.

26. Somkuwar, R. G., J. Satisha, Bondge D.D. and Itroutwar Prerna. 2012. Effect of bunch load on yield, quality
and biochemical changes in Sharad Seedless grapes grafted on Dog Ridge rootstock. International Journal of
Biology, Pharmacy and Allied Sciences, 2(6):1226-1236.

27. Somkuwar R. G., Samarth Roshni R., Satisha J., Ramteke S.D. and Itroutwar Prerna. 2013. Status of dry matter
at harvesting stage in commercially grown grapes varieties under tropical climatic condition. HortFlora
Research Spectrum, 2(2): 109-115.

28. Upadhyay A., Upadhyay A.K. and Bhirangi Rita. 2012. Expression of Na+/H+ antiporter gene in response to
water and salinity stress in salt tolerant and sensitive grape rootstocks. Biologia Plantarum, 56(4):762-766.
(NASS rating 7.6)

29. Zhang K., Wong J., Yang P., Hayward D., Sakuma T., Zou Y., Schreiber A., Borton C., Nguyen Tung-Vi,
Banerjee Kaushik, and Oulkar D.P. (2012). Protocol for an electrospray ionization tandem mass spectra product
ion library: development and application for identification of 240 pesticides in foods. Anal. Chem., 84 (13):
5677-5684. (NASS rating 8.4)

gœJmoŠ r 9 H m™ˆembm 9 ~–RH ›| ÓšVwV Ón¿ / Papers Presented at Symposia / Workshops / Meetings
1. Adsule P.G., Sharma A.K., Banerjee K. and Karibasappa G.S. 2012. Presentation on “Raisin industry in India:

Adoption of good agricultural practices for safe raisins” in 35th World Congress on Vine and Wine, 18-22 June
2012 at Izmir, Turkey. Abstract pp 139.

2. Banerjee K.; Adsule P.G. and Sharma A.K. 2012. Presentation on “Food safety system in Indian Table grapes
and wine for export to the European countries” in 35th World Congress on Vine and Wine, 18-22 June 2012 at
Izmir, Turkey. Abstract pp 149-150.

3. Karibasappa, G.S. Morade, A and Roshni Samarth. 2012 DUS testing guidelines for Indian grape varieties.
Poster presented in 8th review meeting held at PPV & FRA, NAAS Complex, New Delhi on 21-22 May 2012.

4. Maske Smita R., Shinde Manisha, Upadhyay Anuradha and Satisha Jogaiah. 2012. Comparative analysis of
protein extraction protocols for proteomic studies in different grapevine (Vitis Vinifera L.) tissues. (poster) in
International Symposium on Proteomics held at NCL, Pune from 22-24th Nov. 2012.

5. Ramteke S.D., Kor Ravi, Bhange Mahadev, Khot Abhijeet and Datir Sagar. 2012. Evaluation of the efficacy
of Ethephon (39% S.L.) for leaf fall and its subsequent effect on fruiting and yield in grapes. In Fifth
International Symposium on Human Health Effects of Fruits and vegetables (FAV Health 2012) 7- 11 January
2013 at UAS, Dharwad (India). Abstract: page no.46.

6. Ramteke S.D., R.G. Somkuwar, R. J. Kor, M. A. Bhange, A. P. Khot, Satyajeet Bhonsle and S.D. Sawant.
(2012). Effect of grape bunches covered with Repol polypropylene based Non-woven fabric on pink berry
formation in grapes. The proceeding of state level Seminar in Botany: September 2012, page No. 66.
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7. Salunkhe Varsha P., Sawant Indu S., Banerjee K., Rajguru Yogita R., Wadkar Pallavi N., Oulkar Dashrath P.,
Sawant S.D.. In situ biodegradation of profenofos and food safety. In. National Conference ‘Recent Trends in
Botany', Department of Botany,Yashvantrao Chavan Institute of Science, Satara, MS on 18th and 19th of
January, 2013.

8. Satisha J., Oulkar D.P., Banerjee K., Patil A.S., Maske S.R., Somkuwar R.G. and Sharma J. 2012. Biochemical
variations during bud burst, fruit bud differentiation and berry development in T. Seedless grapevines grafted
on different rootstocks. 5th Indian Horticulture Congress held at PAU, Ludhiana from 6-9th Nov. 2012.
(Abstract No. III-25)

9. Satisha, J., Ramteke, S.D., Jagdev Sharma and A.K. Upadhyay. “Effect of moisture and salinity stress on
biochemical constituents and water relations of grape rootstock cultivars”. 5th Indian Horticulture Congress held
at PAU, Ludhiana from 6-9th Nov. 2012. (Abstract No. V-5)

10. Sawant Indu S. and SawantS.D. 2012. Implications of climate change and viticultural practices on shift of
pathogen of grape anthracnose. In National symposium on “Blending Conventional and Modern Plant
Pathology for sustainable Agriculture” at IIHR, Bangalore from December 4-6, 2012. (oral)

11. Sawant Indu S., Narkar Shubhangi P., Shetty Dinesh S. and Sawant S.D. 2012. Effect of warming temperatures
on anthracnose disease of grapes in India. In the 5th Indian Horticulture Congress, Ludhiana, 6th to 10th

November, 2012.

12. Sharma A.K., Kumar A. and Pawale Y. 2012. Fining of Sauvignon Blanc wine by gelatin and activated charcoal.
5th Indian Horticulture Congress on “Horticulture food and environment security” organized by Horticultural
Society of India and Punjab Agricultural University at Ludhiana from 6-9 Nov 2012. Book of Abstracts (Poster
Papers) pp 454-455.

13. Sharma A.K., Ramteke S.D., Lahoti M. and Adsule P.G. 2012. Effect of ascorbic acid and sodium
metabisulphite on Thompson Seedless grapes bunches during drying. 5th Indian Horticulture Congress on
“Horticulture food and environment security” organized by Horticultural Society of India and Punjab
Agricultural University at Ludhiana from 6-9 Nov 2012. Book of Abstracts (Poster Papers) p 435.

14. Upadhyay A.K., Upadhyay Anuradha, Bhirangi Rita, Aher Lalit B., Sharma J. and Satisha J., 2012. Differential
response of grapevine rootstock to combined water and salinity stress. 5th Indian Horticulture Congress held
at PAU, Ludhiana from 6-9th Nov. 2012. (Abstract No. III-46)

VH ZrH s ÓmboI / Technical Articles
Banerjee Kaushik 2012. Food safety in Indian table grapes. Cutting Edge, August 2012, pp. 5-8.

VH ZrH s ~wbo{QZ / Technical Bulletin
1. Ramteke S.D. Sharma A.K., Banerjee K. and Khurana S.C. 2012. Manual of Agmark Standards for table

grapes.National Research Centre for Grapes, Pune. Pp. 28.
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2. Adsule P.G., Yadav D.S., Upadhyay A, Satisha J. and Sharma A.K. 2013. Good Agricultural practices for
production of quality table grapes. NRC for Grapes, Pune. Pp 1-57.

3. Ramteke S.D., Sawant S.D., Yadav D.S., Rajurkar A.B. and Adsule P.G. 2012. Physiological disorder in
grapevine and its managements. National Research Center for Grapes, Pune.

nwšVH AÏ™m™ / Book Chapters
1. Adsule P.G., Satisha J. and Sharma A.K. 2012. Grape: Production, Research Technologies, Challenges, Future

Thrusts and Government Policies. Agriculture Year Book, 2012, Ed Khan, M. J., pp 79-82

2. Sharma J., Upadhyay A., Adsule P., Sawant S., Sharma A., Satisha J., Yadav D., Ramteke S. 2013. Effect of
Climate Change on Grape and Its Value-Added Products, In: H. C. P. Singh, et al. (Eds.), Climate-Resilient
Horticulture: Adaptation and Mitigation Strategies, Springer India. pp. 67-80.

g_rjm ÓmboI / Review Articles
1. Adsule, P.G., Sharma, A. K., Upadhyay, A., Sawant, I. S., Satisha, J., Upadhyay, A. K. and Yadav, D. S. 2012.

Grape Research in India - A review. Progressive Horticulture, 44: 180-193.

2. Banerjee Kaushik, Dasgupta S. and Utture S.P. (2012). Application of GC-TOFMS for Pesticide Residue
Analysis in Grapes. In: Amadeo R. Fernandez-Alba, Editor: Comprehensive Analytical Chemistry, Vol. 58,
Elsevier, 2012, pp. 367-413, ISBN: 978-0-444-53810-9.

gr Sr am¥_ / CD ROM
1. ‘Grapevine diseases in India’, a ready reckoner for diagnosis and management of grapevine diseases in India

by K.Y. Mundankar, I.S. Sawant, S.D. Sawant, NRC for Grapes, Pune

2. ‘Diagnostics and management of pests of table grapes’ by K.Y. Mundankar, D.S. Yadav, N.S. Kulkarni, K.
Banerjee and P.G. Adsule, NRC for Grapes, Pune

gœšWmZr™ ÓH meZ / Institutional Publications
1. Adsule Adsule, P.G., Upadhyay, Anuradha, Sharma, A. K. and Yadav, D.S. (eds.). 2012. Annual Report 2011-

12, National Research Centre for Grapes, Pune. Pp. 116.

2. Upadhyay, Anuradha and P.G. Adsule (eds.) 2012. Grape News Vol. 15(2). National Research Center for Grapes,
Pune, Pp. 4.

3. Yadav, D.S., Upadhyay, Anuradha and P.G. Adsule (eds.) 2012. Grape News Vol. 16(1). National Research
Center for Grapes, Pune, Pp. 4.
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{d{^Ñ g{›{V™m| H s ~–RH Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of QRT, RAC, IMC, IRC with Significant Decisions

nœMdm{fˆH g_rjm Xb H s ~–RH
nœMdm{fˆH g_rjm Xb Ho {ZØZ gXš` Wo0

Quinquennial Review Team Meeting
The following were the members of Quinquennial

Review Team.

Sm¥8 Or8 Eb H m–b6 nydˆ Hw bn{V6 Amgm_ Hš {f {d�d{dÍmb`
Dr. G. L. Kaul, Former Vice Chancellor, AAU

AÏ`j / Chairman

Sm¥8 Eg8 EM8 OmbrH mon6 ÓYmZ d–km{ZH 2godm{ZdšÁm36 ^m8~m8AZw8gœ86 ~—JbwÜ
Dr. S. H. Jalikop, Principal Scientist (Retd.), IIHR, Bengaluru

gXš` / Member

Sm¥8 Or8 Eb8 H arhmby6 g_Ðd`H 6 Hš {f O–d Óm–Ímo{JH s na E{e`m ÓemœV H¦ gmo{Qˆ`_6 ZBˆ {XÞbr
Dr. J. L. Karihaloo, Coordinator, Asia Pacific Consortium on Agricultural Bio-technology, New Delhi

gXš` / Member

Sm¥8 Ama8 Sr8 amdb6 nydˆ {d^mJmÏ`j6 nmXn amoJ {dkmZ {d^mJ6 ^m8~m8AZw8gœ86 ~—JbwÜ
Dr. R. D. Rawal, Former Head, Div. of Plant Pathology, IIHR, Bengaluru

gXš` / Member

Sm¥8 Óo_ XwaoOm6 ÓYmZ d–km{ZH 2godm{ZdšÁm36 ^maVr` Hš {f AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr
Dr. Prem Dureja, Principal Scientist (Retd.), IARI, New Delhi

gXš` / Member

Sm¥8 ZraO AJ dmb6 CnmÏ`j AœJya ~mJ6 gm_œV gmo_m dmBZ {b{_Q oS6 Zm{gH
Dr. Neeraj Agrawal, Vice-President Vineyards, Samant Soma Wines Ltd, Nasik

gXš` / Member

Sm¥8 Or8 Sr8 Omoer6 SrZ 2Hš {f3 2godm{ZdšÁm36 ~m gmœ H moH U Hš {f {d�d{dÍmb`6 Xmnmobr
Dr. G. D. Joshi, Retd. Dean (Agriculture), BSKKV, Dapoli

gXš` / Member

Sm¥8 Qr8 a_oe~m~y6 Ómo‹o ga Edœ {d^mJmÏ`j6 H sQ {dkmZ {d^mJ6 Hš {f _hm{dÍmb`6 Am8EZ8Or8aœ8{d86 h–Xam~mX
Dr. T. Ramesh Babu, Prof. & Head, Dept. of Ent., College of Agriculture, ANGRU, Hyderabad

gXš` / Member

Sm¥8 Jm–8 {e8 H ar~gmÒnm6 ÓYmZ d–km{ZH 2~mJdmZr36 amœ¨ r` AœJya AZwgœYmZ Ho ÐÃ6 nwUo
Dr. G. S. Karibasappa, Pr. Scientist (Hort.), NRC for Grapes, Pune

gXš` g{Md
Member Secretary

The briefing meeting of QRT was convened by
Dr. H. P. Singh, Dy. Director General (Hort.), ICAR,
New Delhi at ICAR Headquarters on 27th July 2012.
Besides all the QRT members, Dr. P. G. Adsule,
Director and Dr. G. S. Karibasappa, Member Secretary
attended the meeting. Dr. Singh suggested that the QRT
may carry out a thorough review of the work done in
the last 5 years by the Centre particularly technology
impact and quantify the same with respect to
enhancement of productivity, quality, area coverage,
labour employment, etc.

First meeting of the QRT at the Centre was held
on 24-25th August 2012 under the Chairmanship of Dr.

nœMdm{fˆH g_rjm Xb H s ~ rq‹ J ~–RH Sm¥8 EM8 nr8
qgh6 Cn8 _hm{ZXoeH 2~mJdmZr36 ^m8Hš 8AZw8n8 ZBˆ {XÞbr Îmam
_w®`mb` _| #( OwbmBˆ #!"# H mo ~wbmBˆ JBˆ Wr0 Xb Ho g^r
gXš`m| Ho Abmdm6 Sm¥8 nmœ8 Jw8 ASgybo6 {ZXoeH Am–a Sm¥8 Jm–8
{g8 H ar~gÒnm gXš` g{Md Zo ^r ~–RH _| ^mJ {b`m0 Sm¥8
qgh Zo nœMdm{fˆH g_rjm Xb H mo H| Ã Îmam {nNbo & dfm] _|
{H E JE H m`ˆ {deof Ý n go C¾nmXH Vm dš{È6 JwUdÁmm6 jo¿
{dšVma Am–a l› amoOJma na Óm–Ímo{JH s H s g›rjm Am–a CZHo
Ó^md H mo n[a›m{UV H aZo H m gwPmd {X™m0

nœMdm{f̂H g_rjm Xb H s nhbr ~–RH Sm¥8 Or8 Eb8 H m–b
H s AÏ`jVm _| #%7#& AJšV6 #!"# H mo H| Ã _| Am`mo{OV
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G. L. Kaul. All the members and scientists attended the
meeting Dr. P. G. Adsule, Director welcomed the
Chairman and the members. He presented briefly about
the overall scenario of the Indian grape industry and
highlighted the status of its area, production and
productivity over the last 5 years as well as the
constraints in improving production and productivity.
This was followed by presentation of Action Taken
Report for the recommendations of last QRT. Program
wise progress report for crop improvement and
production technology was presented by the respective
programme leader. QRT critically reviewed the progress
and gave recommendations. QRT also visited all the
laboratories and experimental vineyards.

Second meeting of QRT was held during 14-15th

December 2012. Dr P. G. Adsule presented the RFD
document and XII plan research and budget proposal.
The progress report pertaining to crop protection and
post harvest technology was presented. Dr. Indu Sawant
presented the transfer of technology work carried out
during last five years. Separate meetings were held with
the members of the Institute Joint Staff Committee
(IJSC) and Financial and Administrative officers of
NRCG as well as Stake holders and IMC members.

The QRT visited table grape vineyards,
packhouses and wine grape vineyards raised using
Centre’s new hybrids, wineries in and around Nashik
during 15th-17th February and had interactive meetings
with the growers. During this meeting the report was
finalized and submitted to the council. The following
four priority areas are recommended by QRT for next
five years.

1. Validation of technology developed so far on
experimental farm of the Institute and also on the
farmers’ field.

2. Exploration of additional gene material from
Himalaya/North Eastern region and also from
Western region and their evaluation and
exploitation

3. Optimization of nutrient and water requirement of
grapevine in different soils.

H s JBˆ0 g^r gXš`m| Am–a d–km{ZH m| Zo ~–RH _oœ ^mJ {b`m0 Sm¥8
nmœ8 Jw8 ASgyboo {ZXoeH Zo AÏ`j Am–a gXš`m| H m šdmJV {H `m0
CÐhm|Zo gœjon _| ^maVr` AœJya CÍmoJ Ho g_J  n[aÄ�` H mo ÓšVwV
{H `m Am–a {dJV & gmb _| jo¿6 C¾nmXZ Am–a C¾nmXH Vm H s
pšW{V Am–a gmW hr C¾nmXZ Am–a C¾nmXH Vm _| gwYma bmZo _| AmZo
dmbr ~mÏ`VmAm| na ÓH me Smbm0 BgHo ~mX {nNbo nœMdm{fˆH
g_rjm Xb H s {g‹ m[aem| na H s JBˆ H maˆdmBˆ H s [anmoQ ˆ ÓšVwV
H s J`r0 H m`ˆH  _ AJ {U`m| Îmam ‹ gb gwYma Am–a C¾nmXZ
VH ZrH go gœ~pÐYV H m`ˆH  _ dma ÓJ{V [anmoQ ˆ ÓšVwV H s JBˆ0
nœMdm{fˆH g_rjm Xb Zo ÓJ{V H s g_rjm H s Am–a {g‹ m[ae| Xo
Xr0 nœMdm{fĤ g_rjm Xb Zo g^r Ó`moJembmAm| Am–a Ó`moJm¾_H
Ãmj7~mJm| H m Xm–am ^r {H `m0

nœMdm{fˆH g_rjm Xb H s Xygar ~–RH "%7"&6 {XgØ~a
#!"# H mo Am`mo{OV H s JBˆ0 Sm¥8 nmœ8 Jw8 ASgyboo {ZXoeH Zo
AmaE‹ Sr XšVmdo©O Am–a ~mahdt `moOZm Ho AZwgœYmZ Am–a ~OQ
ÓšVmd ÓšVwV {H E0 ‹ gb gœajU Am–a Vw…SmBˆ n�MmV Óm–Ímo{JH s
go gœ~œ{YV ÓJ{V [anmoQ ˆ ÓšVwV H s JBˆ0 Sm¥8 BœXw gmdœV Zo {nNbo
nmœM gmb Ho Xm–amZ {H E JE Óm–Ímo{JH s hšVmœVaU Ho H m_ H mo
ÓšVwV {H `m0 gœšWmZ gœ`w− šQm‹ H _oQr 2AmBˆOoEggr3 Am–a
H| Ã Ho {dÁmr` Am–a Óemg{ZH A{YH m[a`m|6 {hVYmaH m| Am–a
AmBˆE_gr gXš`m| Ho gmW AbJ ~–RH m| H m Am`moOZ {H `m J`m0

nœMdm{fˆH g_rjm Xb Zo Zm{gH Ho Amg7nmg Ãmj ~mJm|6
n–H Kam|6 H| Ã go {dH {gV ZE gœH am| na CJm`o JE dmBZ AœJyam|
Ho ~mJm| VWm dmBZar H m ^ _U "&7"( ©\ adar H mo {H `m Am–a
{H gmZm| Ho gmW našna gœdmXm¾_H ~–RH| H sƒ0 Bg ~–RH Ho Xm–amZ
[anmoQ ˆ H mo Aœ{V_ Ý n {X`m J`m Wm Am–a n[afX H mo {dMmamWˆ
ÓšVwV {H ™m g›rjm Xb Zo AJbo nmœM dfm] Ho {bE {ZØZ{bpIV
Mma ÓmW{_H Vm dmbo jo¿m| H s {g‹ m[ae H s h–0

"8 A~ VH {dH {gV Óm–Ímo{JH s H m gœšWmZ Ho Ó`moJm¾_H
‹ m_m] Am–a {H gmZm| Ho ‹ m_m] na nwœrH aU

#8 A{V[a− OrZ gm_J r H m {h_mb`9CÁma nydu jo¿ go AÐdofU
Am–a np�M_r jo¿ go ImoO Am–a CZH m _yÞ`mœH Z Am–a XmohZ

$8 {d{^Ñ _šXmAm| _| nmofH V¾d Am–a Ob Amd�`H Vm H m
AZwHy bZ
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4. Basic and strategic research to be undertaken for
downy mildew resistance in tropical grapevines

Research Advisory Committee (RAC) Meeting
15th meeting of RAC was held during 8-9th March

2013 under the Chairmanship of Dr S. D. Shikhamany,
Former VC, Dr. YSR Horticultural University,
Venkatramannaguem, West Godavari Dist.. Other
members of committee Dr. N. Kumar, Dean (Hort.),
TNAU, Coimbatore, Dr. Prem Dureja, Emeritus
Scientist, IARI, New Delhi, Dr. P. M. Haldankar, Prof.
(Hort.), Dr. BSKKV, Dapoli, Dr. B. Satyanarayana
Reddy, College of Horticulture, Mudigere,
Chikmagalur, Karnataka , Dr. Neeraj Agrawal, Vice-
President - Vineyards, Samant Soma Wines Ltd, Nasik,
Mr. Mahendra Shahir, President, MRDBS, Pune, Dr. P.
G. Adsule, Director, NRC for Grapes and Dr. G. S.
Karibasappa, Member Secretary, Principal Scientist,
NRC for Grapes were also present for the meeting. All
the scientists attended the meeting. The meeting started
with the presentation of consolidated Action Taken
Report on the recommendation of last three meetings
of RAC by Dr. P. G. Adsule. This was followed by
presentation of ongoing projects by respective project
leaders. The committee deliberated and gave suitable
recommendations. The committee also visited
experimental plots at the Centre as well as in Nashik.

Institute Research Committee Meeting
The 17th IRC was convened on 18th – 19th July

2012 under the chairmanship of Dr. P. G. Adsule,
Director. Progress reports of the ongoing research
projects were presented by all the principal
investigators. Dr. J. Satisha, Member. Secretary, IRC
coordinated the meeting. Technical programme for the
coming fruiting season was discussed for all the
projects.

The 17th Midterm IRC was convened on 30-31st

January 2013 under the chairmanship of Dr. P. G.
Adsule, Director. Progress report of the ongoing
research project was presented and six new projects

%8 CŒUH {Q~œYr` AœJya bVmAm| _| SmCZr {_ÞSÚy Ó{VamoYH Vm
Ho {bE ~w{Z`mXr Am–a ™w{− nydˆ AZwgœYmZ

AZwgœYmZ gbmhH ma g{_{V 2AmaEgr3 H s ~–RH
AmaEgr H s nœÃhdt ~–RH Sm¥8 Eg8 Sr8 {eIm_Ur nydˆ

Hw bn{V6 Sm¥8 dmBˆEgAma ~mJdmZr {d�d{dÍmb`6 d|H Qa_œJwS_6
{Obm np�M_ JmoXmdar6 H s AÏ`jVm _| )7* _mMˆ #!"$ Ho
Xm–amZ Am`mo{OV H s JBˆ Wr0 AZwgœYmZ gbmhH ma g{_{V Ho AÐ`
gXš` Sm¥8 EZ8 Hw _ma6 A{YŠmVm 2~mJdmZr36 QrEZE`y6 H mò œ~Qya6
Sm¥8 Óo_ XwaoOm6 AdH me ÓmÔ d–km{ZH 6 ^m8Hš 8AZw8gœ8 ZBˆ {XÞbr6
Sm¥8 nr8 E_8 hÞXœH a Ómo8 2~mJdmZr36 Sm¥8 ~mgmH m|Hš {d6 Xmnmobr6
Sm¥8 ~r8 g¾`Zmam`U ao»r6 ~mJdmZr H m¥boO6 _w{XJrao6 {MH _œJbya6
H ZmˆQH 6 Sm¥8 ZraO AJ dmb6 CnmÏ`j6 Ãmj7~mJ6 gm_œV gmo_m
dmBZ {b{_Q oS6 Zm{gH 6 lr8 _hoÐÃ em{ha6 H mofmÏ`j6
E_AmaSr~rEg6 nwUo6 Sm¥8 nmœ8 Jw8 ASgyboo {ZXoeH EZAmagr
Am–a Sm¥8 Jm–8 {e8 H [a~gÒnm6 gXš` g{Md6 ÓYmZ d–km{ZH 6 ^r
~–RH _| CnpšWV Wo0 g^r d–km{ZH m| Zo ~–RH _| ^mJ {b`m0 Sm¥8
nmœ8 Jw8 ASgyboo Îmam {dJV VrZ AmaEgr H s ~–RH m| H s
{g‹ m[ae na g_o{H V H maˆdmBˆ [anmoQ ˆ ÓšVw{V Ho gmW ~–RH ewÝ
h†Bˆ0 Omar n[a`moOZmAm| H s ÓšVw{V gœ~œ{YV n[a`moOZmAm| Ho
gœMmbH m| Zo H s0 g{_{V Zo MMmˆ H s Am–a Cn`w− {g‹ m[ae| Xt0
g{_{V Zo Zm{gH jo¿ _| H| Ã Ho Ó`moJm¾_H ^yIœSm| H m Xm–am ^r
{H `m0

gœšWmZ AZwgœYmZ g{_{V H s ~–RH
Sm¥8 nmœ8 Jw8 ASgyboo6 {ZXoeH 6 H s AÏ`jVm _| ")7"*

dt OwbmBˆ #!"# H mo "(dt AmBˆAmagr ~wbmBˆ JBˆ Wr0 g^r ÓYmZ
AÐdofH m| Îmam Mb ahr AZwgœYmZ n[a`moOZmAm| H s ÓJ{V [anmoQ ˆ
ÓšVwV H s JBˆ0 Sm¥8 Omo8 g{Vem6 gXš`8 g{Md6 Zo AmBˆAmagr
~–RH H m g_Ðd`Z {H `m0 g^r n[a`moOZmAm| Ho {bE AmZo dmbo
‹ bV _m–g_ Ho {b`o VH ZrH s H m`ˆH  _ na MMmˆ H s JBˆ0

"( dt _Ï`md{Y AmB̂Amagr Sm¥8 nmœ8 Jw8 ASgyboo6 {ZXoeH 6
H s AÏ`jVm _| $!7$" OZdar6 #!"$ H mo ~wbmBˆ JBˆ Wr0 Mb
ahr AZwgœYmZ n[a`moOZmAm| H s ÓJ{V [anmoQ ˆ ÓšVwV H s JBˆ Am–a

{d{^Ñ g{›{V™m| H s ~–RH Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of QRT, RAC, IMC, IRC with Significant Decisions
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were proposed. Dr. J. Satisha, Member Secretary, IRC
coordinated the meeting.

Institute Management Committee (IMC)
Meeting

During this year, IMC met twice on 12th June
2012 and 15th December 2012. Purchase of spill over
equipments, undergoing works were discussed during
12th June meeting, whereas interaction with QRT was
held during 15th December 2012 meeting besides
purchase of furniture and fixture and periodical review
of APEDA scheme.

Other important meetings

Priority Setting, Monitoring and Evaluation (PME)
Cell meeting

The first meeting of PME cell was convened on
25th September 2012 under the chairmanship of Dr. P.
G. Adsule, Director. Dr. J. Satisha, Member Secretary,
PME Cell briefed the members about new format of
Research Project Proposals to be implemented while
submitting new projects (RPP I), progress of ongoing
project (RPP II) and completed projects (RPP III).

The second meeting of PME Cell was organized
on 23rd January 2013 under the chairmanship of Dr. P.
G. Adsule. Three new project proposals received by the
cell were reviewed by the cell and it was decided to call
for presentation of the same before their approval. The
meeting was coordinated by Dr. J. Satisha, Member
Secretary, PME Cell.

The ICAR hub meeting

The ICAR hub meeting was convened on 4th

January 2013 at NRC Grapes, Pune under the
Chairmanship of Dr. T. A. More, Vice Chancellor,
MPKV, Rahuri. Shri Umakant Dangat, IAS,
Commissioner of Agriculture, Government of
Maharashtra presided over the meeting. The meeting
started with the ICAR song. Dr. P. G. Adsule, Director

Nh ZBˆ n[a`moOZmAm| H m ÓšVmd aIm J`m0 Sm¥8 Omo8 g{Vem6
gXš` g{Md6 Zo `h ~–RH g_pÐdV H s0

gœšWmZ Ó~œYZ g{_{V 2AmBˆE_gr3 H s ~–RH
AmBˆE_gr H s ~–RH Bg dfˆ "# OyZ #!"# Am–a "&

{Xgœ~a #!"# H mo Xmo ~ma h†Bˆ0 "# OyZ H s ~–RH Ho Xm–amZ pšnb
Amoda CnH aUm|6 Omar H m`m] H s MMmˆ h†Bˆ6 O~{H "& {Xgœ~a
#!"# H s ~–RH _| nœMdfu™ g›rjm Xb Ho gmW ~mVMrV Ho
Abmdm ‹ ZuMa Am–a {‹ „šMa Ho H  ` VWm EnrSm `moOZm H s
Amd{YH g_rjm H s0

AÐ` _h¾dnyUˆ ~–RH|

ÓmW{_H Vm {ZYmˆaU6 {ZJamZr Am–a _yÞ`mœH Z 2nrE_Bˆ3 gob
H s ~–RH

nrE_B̂ gob H s nhbr ~–RH Sm¥8 nmœ8 Jw8 ASgyboo6 {ZXoeH 6
H s AÏ`jVm _| #& {gVØ~a6 #!"# H mo ~wbmB̂ JB̂ Wr0 Sm¥8 Omo8
g{Vem6 gXš` g{Md6 nrE_Bˆ ÓH moŠ Zo gXš`m| H mo ZBˆ
n[a`moOZmAm| 2Amanrnr I36 Mb ahr n[a`moOZm H s ÓJ{V
2Amanrnr II3 Am–a nyUˆ n[a`moOZmAm| 2Amanrnr III3 H mo ZE
šdÝ n _| ÓšVwV H aZo VWm H m`mˆÐd`Z H s OmZH mar Xr0

nrE_Bˆ gob H s Xygar ~–RH Sm¥8 nmœ8 Jw8 ASgyboo6 {ZXoeH 6
H s AÏ`jVm _| #$ OZdar #!"$ H mo Am`mo{OV H s JBˆ0 gob
Îmam ÓmÔ VrZ ZBˆ n[a`moOZmAm| Ho ÓšVmd H s g_rjm H s Am–a
_œOyar nydˆ CZH s ÓšVw{V H m ‹– gbm {H `m J`m0 J`m0 Sm¥8 Omo8
g{Vem6 gXš` g{Md6 Zo `h ~–RH g_pÐdV H s0

AmBˆgrEAma h~ ~–RH
AmBˆgrEAma h~ ~–RH % OZdar #!"$ H mo Sm8 Qr E

_moao6 Hw bn{V6 E_nrHo dr6 amh†ar H s AÏ`jVm _| Am™mo{OV H s
JB0̂ lr8 C_mH mœV SmœJV6 AmBÊEg6 Hš {f Am ẁ− 6 _hmamœ̈ gaH ma
~–RH Ho g^mn{V Wo0 ~–RH AmBˆgrEAma JrV Ho gmW ewÝ h†Bˆ0
Sm¥8 nmœ8 Jw8 ASgybo6 {ZXoeH 6 am8Aœ8AZw8Ho 86 nwUo Zo ~–RH H s
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ewÜAmV _oh_mZm| Am–a Ó{V{Z{Y`m| Ho šdmJV Am–a ~–RH Ho CÇo�`
Ho ~mao _| OmZH mar go H s0 jo¿r` g{_{V H s Jmodm ~–RH _| Sm¥8
Qr8 E8 _moao VWm lr8 C_mH mœV SmœJV Ho gmW nam_eˆ ›| Bg ~–RH
H m {ZUˆ™ h†Am {Og_| nwUo pšWV g^r AmBˆgrEAma gœšWmZm|6
Hš {f {d�d{dÍmb`m| Am–a am´` {d^mJ H s EH ~–RH ›|
AmBˆgrEAma gœšWmZm| H s AZwgœYmZ J{V{d{Y`m| Am–a {dH {gV
VH ZrH m| Ho ~mao _| MMmˆ H s Om gHo VWm am´` {d^mJm| Am–a
EgE ỳ H s {dšVma godmAm| Ho _mÏ`_ go AmYm[aH šVa VH Ógma
{H ™m Om gHo 0 am´` Hš {f {d�d{dÍmb`m| Am–a am´` {d^mJ Ho
bmoJm| go Ó{V{H  `m ÓmÔ H aZm {OgHo AmYma na emoY H m`ˆH  _m|
H mo {H gmZm| H s OÝ aVm| Ho {bE n[aŒHš V {H `m Om gHo ~–RH H m
AÐ` CÇo�` Wm0

AœJya amoJ Edœ H sQ m| na {S{OQb OmZH mar Ho {bE Xmo
grSr7am¥› O–go ,,^maV _| AœJya Ho amoJ: ^maV _| AœJya Ho amoJ
H m {ZXmZ Edœ Ó~œYZ H m aoS r aoH Za11 VWm ,,AœJya H sQ m|
H m {ZXmZ Am–a Ó~œYZ11 ^r JU_mÐ` ß`{− `m| Îmam Omar {H E
JE0

AœJya _| S r`yEg narjU na H m`ˆXb H s ~–RH
nr nr {d E‹ Ama E H m ˆ̀ Xb H s Vrgar ~–RH ## ‹ adar

H mo Am`mo{OV h†Bˆ0 AœJya Ho {bE Sr`yEg {Xem {ZX}em| H m Aœ{V_
ÓmÝ n g{_{V Ho AZw_moXZ Ho {bE ÓšVwV {H `m J`m0 H m`ˆXb
Ho AÏ`j Sm¥ Oo nr {Vdmar6 nydˆ SrZ Hš {f _hm{dÍmb`6 Jmo ~
nœ Hš Ómo {d6 nœVZJa Am–a Xygao gXš`mo Sm¥8 ~r8 E_8 gr8 ao»r Am–a
Sm¥8 _ZmoO lrdmšVd ~–RH _| _m–OyX Wo0

Hš {f d–km{ZH M`Z _½Sb Ho AÏ`j Ho gmW ~–RH
Hš {f d–km{ZH M`Z _½Sb Ho AÏ`j Sm¥8 Jwa~MZ qgh

Zo "' AÓ–b #!"$ H mo H| Ã H m Xm–am {H `m0 ^ _U Ho Xm–amZ
CÐhmoZo Ó`moJembmAm| Am–a Ó`moJ jo¿ H m Xm–am {H `m0 AÏ`j
Am–a nwUo pšWV gœšWmZm| O–go Ò`mO bhgwZ AZwgœYmZ {ZXoemb`6
amOJwÜZJa6 amœ¨ r` AO–{dH VZmd AZwgœYmZ gœšWmZ6 ~mam_Vr
Am–a ^mHš AZwgœ6 jo¿r` H| Ã6 nwUo Ho d–km{ZH m| Ho ~rM gœdmXm¾_H
~–RH H m Am`moOZ h†Am0

welcomed the guests and delegates for the meeting and
briefed about the purpose of the meeting. The decision
was taken during regional committee meeting at Goa in
consultation with Dr. T. A. More and Mr. U. Dangat to
have a meeting of all the Pune based ICAR Institutes,
Agricultural Universities and State Departments to
discuss about the research activities and technologies
generated by ICAR Institutes so that SAU and State
departments select the relevant technologies to
disseminate to grass root level through their extension
services. The other purpose of the meeting was to get
the feedback from state agricultural universities and
state department persons thereby refining the research
programs based on the needs of the farmers.

Two CD-ROM’s consisting of digital information
on grapevine disease and insect pests entitled
‘Grapevine diseases in India’, a ready reckoner for
diagnosis and management of grapevine diseases in
India’ and ‘Diagnostics and management of pests of
table grapes’ were also released by the dignitaries.

Meeting of Task Force Committee on DUS testing
on Grapes

Third Task Force Committee meeting of PPVFRA
was organized on 22nd February 2013. Final format of
DUS guidelines for grape was presented for approval
by the committee headed by Dr. J. P. Tiwari, Ex-Dean,
College of Agriculture, GBPUAT, Pantnagar. Other
members of the committee, Dr. B. M. C. Reddy and Dr
Manoj Srivastava also attended the meeting.

Interactive meeting with Chairman ASRB

Dr. Gurbachan Singh, Chairman, Agriculture
Scientist Recruitment Board visited National Research
Centre for Grapes, Pune on 16th April 2012. He visited
all the laboratories and experimental farm. An
interaction meeting of the Chairman with the Scientists
of Pune based institutes viz. DOGR, Rajguru Nagar,
NIASM, Baramati and IARI Regional Station, Pune
was arranged during his visit.

{d{^Ñ g{›{V™m| H s ~–RH Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of QRT, RAC, IMC, IRC with Significant Decisions
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^maV7‹  mœg H m™ˆembm
H| Ã _| ( Zdœ~a #!"# H mo ,,^maVr` n[apšW{V`m| _|

‹  mœgrgr dmBZ AœJya {©H š_m| H s Cn`w− Vm11 na ^maV7‹  mœg
H m`êmbm H m Am`moOZ h†Am0 Bg H m`êmbm H m Am`moOZ ^maVr`
n[apšW{V™m| _| dmBZ AœJya {©H š_m| Am–a _ybdšÐVm| Ho AmœH bZ na
Mb aHo gh`moJr narjU H s ÓJ{V H s g_rjm Ho {bE Am`mo{OV
{H `m J`m0 ‹  mœg go VrZ Ó{V{Z{Y6 ^maVr` AœJya ÓgœšH aU
_½Sb Am–a dmBZar Ó{V{Z{Y Am–a H| Ã Ho g^r d–km{ZH m| Zo
H m`êmbm _| ^mJ {b`m0 ÓmaØ^ _| Sm¥8 nmœ8 Jw8 ASgybo Zo gh`moJr
n[a`moOZm C¾n{Ám H m gœ{jÔ {ddaU {X`m0 H m`êmbm _| {ZØZ VrZ
_m–pIH ÓšVw{V`mœ h†BŸ 0

"8 lr8 bm¥aoZ _m`mo 7 ‹  mœg AœJya nm–Y gm_mJ r H s JwUdÁmm Am–a
{d{dYVm

#8 lr8 bmoa|Z Am–SoJwBZ 7 ‹ | M „bmoZb Am–a {H š_ ZdrZVm 7
ZdrZ {dH mg Am–a n[aÓo‚`

$8 Sm¥8 Omo8 gVrem Am–a S m¥8 am8 Jw8 gmo_Hw da 7 ^maVr`
n[apšW{V`m| _| ‹ | M dmBZ AœJya H s {H š_m| Am–a _ybdšÐVm| H m
ÓXeˆZ

jo¿ Xm–ao Ho g_`6 Sm¥8 Omo8 gVrem Am–a S m¥8 am8 Jw8
gmo_Hw da Zo ""!Ama na H b{_V {d{^Ñ bmb Am–a g©\ oX dmBZ
AœJya {©H š_m| Am–a {d{^Ñ _ybdšÐVm| na H b{_V Ho ~aZoQ gm¥{d±m¥Z
Ho {ZŒnmXZ H s OmZH mar Xr0 H m`ˆembm H m g_Ðd` Sm¥8 Omo8
gVrem6 Sm¥8 am8 Jw8 gmo_Hw da Am–a Sm¥8 A8 Hw 8 e_mˆ Zo {H `m0

goam na gwJ mhrH aU H m`ˆembm
H| Ã _| #! {Xgœ~a #!"# H mo Hš {f _| Bˆ7gœgmYZ Ho {bE

H¦gmo{Qˆ`_ na gwJ mhrH aU H m`ˆembm 2EZEAmBˆnr H s EH Cn7
n[a`moOZm3 Am`mo{OV H s J`r0 Sm¥8 EM8 MœÃgoIaU6 n[a`moOZm
g_Ðd`H Zo goam _| CnbÖY gœgmYZm| Ho ~mao _| Ó{V^m{J`m| H mo
AdJV H am`m0 Ò`mO Am–a bhgwZ AZwgœYmZ {ZXoemb`6
amOJwÜZJa6 ^mHš AZwgœ6 jo¿r` H| Ã6 nwUo Am–a EZ AmB E E_6
~mam_Vr go ^r d–km{ZH m| Zo H m`ˆembm _| ^mJ {b`m0 `h
H m`ˆembm Sm¥8 Oo8 e_mˆ6 Sm¥8 Omo8 gVrem Am–a Sm¥8 A8 Hw 8 e_mˆ
Îmam g_pÐdV H s JBˆ0

Indo-French workshop

Indo-French workshop on “Suitability of French
wine grape varieties and rootstocks under Indian
conditions” was organized in collaboration with
DRAFF-FRANCEAGRIMER (National Board for
Agriculture and Fisheries) on 7th November 2012. The
workshop was organized to review the progress of the
ongoing collaborative trial on evaluation of wine grape
varieties and rootstocks under Indian conditions. Three
delegates from France, representatives from Indian
Grape Processing Board and wineries, all the scientists
of the Centre also attended the workshop. At the
beginning, Dr. P. G. Adsule presented the genesis of this
collaborative project. The following three oral
presentations were made in the workshop.

1. Mr. Laurent Mayoux - Quality and diversity of
French grape propagating materials

2. Mr. Laurent Audeguin - French clonal and varietal
innovation - New developments and perspectives

3. Dr. J. Satisha and Dr. R. G. Somkuwar -
Performance of French wine grape varieties and
rootstocks under Indian conditions

During field visit, Dr. R. G. Somkuwar and Dr. J.
Satisha explained the performance of different red and
wine grape varieties grafted on 110R rootstock and
performance of Cabernet Sauvignon grafted on seven
different rootstocks. The workshop was coordinated by
Dr. J. Satisha, Dr. R. G. Somkuwar and Dr. A. K.
Sharma.

Sensitisation workshop on CeRA

Sensitization Workshop on Consortium for e
Resources in Agriculture (CeRA), a subproject of NAIP,
was organized at this Centre on 20th December 2012.
Dr. Chandrashekharan, Project Coordinator, CeRA
sensitised the participants about resources available
through CeRA. Scientists from DOGR, Rajgurunagar,
IARI, RS, Pune and NIAM, Baramati also participated
in the workshop. This workshop was coordinated by Dr.
J. Sharma, Dr. J. Satisha and Dr. A. K. Sharma.
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Sr Eg Eg n[a`moOZm H s H m`ˆembm
SrEgEg n[a`moOZm Ho AZwgœYmZ H m`ˆH VmˆAm| H s

H m`êmbm H m Am`moOZ "% _mMˆ #!"$ H mo h†Am0 Bg_| amAœAZwHo
Am–a gh`moJr H| Ãm| ^mHš AZwgœ6 ZBˆ {XÞbr Am–a {edam`
Q o„ZmobmoOr6 nwUo Ho AZwgœYmZ H m`ˆH VmˆAm| Zo ^mJ {b`m Am–a
{ZYmˆ[aV H m`ˆ `moOZm na MMmˆ H a Cgo Aœ{V_ Ý n {X`m0 Sm¥8 A8
Hw 8 CnmÏ`m` Am–a Sm¥8 O8 e_mˆ Zo H m`ˆembm H m g_Ðd` {H `m0

A^mgAZw n[a`moOZm 2EgQrE‹ 3 H s ‰™yAmaQ r H s ~–RH
H| Ã _| "# OyZ #!"# H mo ApIb ^maVr` g_Ðd`

AZwgœYmZ n[a`moOZm 2Cn CŒUH {Q~œYr` ‹ b3 H s nœMdm{fˆH
g_rjm Xb H s ~–RH h†Bˆ0 nœMdm{fˆH g_rjm Xb Ho AÏ`j Sm¥8
Sr8 Eg8 amRmoS Am–a Xygao gXš`m| Sm¥8 2Ómo3 Ho 8 Ho 8 qOXb6 Sm¥8
E8 E_8 Jmošdm_r6 Sm¥8 Hš 8 am8 H m—Sb Am–a Sm¥8 E8 Ho 8 {_lm Zo
{d{^Ñ ‹ b ‹ gbm| H s ÓJ{V H s g_rjm H s0 AmKmaH a
AZwgœYmZ gœšWmZ6 nwUo6 _ ‹w Hš {d amh†ar Am–a Sm¥8 ~m8 gm8 H m|8
Hš 8 {d8 Xmnmobr go Ó{V{Z{Y`m| Zo [anmoQ ˆ ÓšVwV H s0

Workshop on DSS project

A workshop of research workers of Decision
Support System project from NRC Grapes and
cooperating centres, IARI, New Delhi and Shivrai
Technology, Pune was held on 14th March 2013 at the
Centre. The progress of the project so far and work plan
delineated for next six months was discussed and
finalised. Dr. A. K. Upadhyay and Dr. J. Sharma
coordinated the workshop.

Meeting of QRT for AICRP (STF)

The meeting of QRT for AICRP (STF) was held
on 12th June 2012 at the Centre. QRT chairman Dr. D.
S. Rathore and other members Dr. (Prof.) K. K. Jindal,
Dr. A. M. Goswami, Dr. K. R. Kaundal and Dr. A. K.
Misra evaluated the progress reports of different fruit
crops. Representatives from AICRP centre at ARI,
Pune, MPKV Rahuri and DR BSKKV, Dapoli
presented their report.

{d{^Ñ g{›{V™m| H s ~–RH Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of QRT, RAC, IMC, IRC with Significant Decisions
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nam_eˆ6 noQ |Q Am–a Óm–Ímo{J{H `m| H m ß`dgm`rH aU
Consultancy, Patents and Commercialization of Technology

Eleven consultancy programmes on different
aspects of grape cultivation were undertaken for various
organizations.

Distribution of planting material under Material
Transfer Agreement

During the year approximately 7000 cuttings
belonging to different commercial varieties, newly
developed hybrids and varieties, rootstocks as well as
germplasm were distributed to grape growers and
wineries of Nasik regions, Sangli, Ahmednagar, New
Delhi, Pallakad, Kerala, Pune region, Mohanpur, West
Bangal, Bangalore, Mizoram.

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 materials, the Centre earned
approximately ` 3.48 lakh as revenue.

AZw_mo{XV A{daV gœšWmZ H m`ˆH  _
Approved On-Going Institute Programmes

"8 ImZo `mo°`6 dmBZ6 {H e{_e6 Oyg6 Am–a _ybdšœV AœJya {H š_m|
Ho AmZwdœ{eH gœgmYZm| H m Ó~œYZ

#8 O_ˆÒbm´_ Cn`moJ Am–a AmZwdœ{eH dš{È

$8 O–d Óm–Ímo{JH s AZwgœYmZ H m AœJya _| AZwÓ`moJ

%8 gœdYˆZ Am–a Zgˆar Óm–Ímo{JH s H m {dH mg

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

2. Germplasm utilization and genetic enhancement

3. Application of biotechnological research in grapes

4. Development of propagation and nursery
technology

dfˆ Ho Xm–amZ AœJya H s IoVr Ho {d{^Ñ nhbwAm| na {d{^Ñ
gœJRZm| Ho {bE "" nam_eˆ H m`ˆH  _ Am`mo{OV {H E JE8

gm_J r hšVmœVaU g_Pm–Vo Ho VhV amonU gm_J r H m {dVaU
dfˆ Ho Xm–amZ {d{^Ñ ß`mdgm{`H {H š_m|6 Zd {dH {gV

gœH a Am–a {H š_|6 _ybdšœV Am–a O_ˆÒbm´_ H s bJ^J (!!!
H b_6 _hmamœ¨ Ho Zm{gH 6 gmœJbr6 Ah_XZJa Am–a nwUo jo¿6 ZBˆ
{XÞbr6 nbbH …S 2Ho ab36 _mohZnwa 2np�M_ ~œJmb36 ~œJbm–a
2H ZmˆQH 3 Am–a {_Omoa_ Ho AœJya C¾nmXH m| Edœ dmBZar Ho {bE
{dV[aV {H E JE0

nm–Y gm_J r H s {~H  s
ImZo dmbo AœJya Am–a dmBZ AœJya Ho {©H š_m| H s H ar~ #8&

bmI Hb{_V Am–a šd_y{bV H b_ nm¥br~–J _| V–`ma H s JBŸ0 Bg
nm–Y gm_J r Ho {dH  ` go H| Ã H mo ` $8%) bmI H s Am` ÓmÔ
h†Bˆ0
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&8 AœJya H s IoVr Ho {bE _ybdšÐVm| H m Ó`moJ

'8 ImZo `mo°` Am–a dmBZ AœJya _| JwUdÁmm Am–a CnO Ho {bE
~mJdmZr H m`ˆÓUmbr

(8 AœJya _| nmofH Am–a _šXm Ó~œYZ

)8 AœJya _| Ob Ó~œYZ

*8 dš{È{Z`m_H m| Ho Cn`moJ g{hV AœJya H m{`ˆH s

"!8 Ãmjm Hš {f Ho {bE _h¾dnyUˆ gy‚_Ordm| na AÏ``Z

""8 AœJya _| EH sHš V amoJ Ó~œYZ

"#8 AœJya _| EH sHš V H sQ Am–a _mBQ Ó~œYZ

"$8 AœJya _| Hš {f agm`Zm| Ho Adeof Am–a n`mˆdaU gœXyfH m| H m
Ó~œYZ

"%8 H QmBˆ Ho ~mX Óm–Ímo{J{H `m| H m {dH mg

"&8 gyMZm Am–a ÓboIZ ÓUmbr H m {dH mg

5. Use of rootstocks for grape cultivation

6. Horticultural practices for quality and yield in table
and wine grapes

7. Nutrient and soil management in grapes

8. Water management in grapes

9. Grape physiology including use of bioregulators

10. Studies on viticulturally important microorganisms

11. Integrated disease management in grapes

12. Integrated insect and mite pest management in
grapes

13. Management of agrochemical residues and
environmental contaminants in grapes

14. Development of post-harvest technologies

15. Development of information and documentation
systems

��

AZw›mo{XV A{daV gœšWmZ H m™ˆH  ›
Approved On-Going Institute Programmes
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d–km{ZH m| H s ~–RH 6 H m™ˆembm6 go{›Zma AmXr ›| ^mJrXmar
Participation of Scientists in Meetings, Workshops, Seminars etc.

amœ¨ r` go{_Zmam| 9 gœJmo{Š`m| 9 gØ_obZm|
National Seminars / Symposia / Conferences

d–km{ZH m| H m Zm_
Name of the scientists

go{_Zmam|9gœJmo{Š`m|9gØ_obZm| H m
erfˆH

Title of Seminars/Symposia/
Conferences

Ad{Y
Period

Am`moOH Edœ šWmZ
Organizer and place

Dr. Indu S. Sawant 5th Indian Horticulture Congress-
2012

6-9th November
2012

HSI, New Delhi and PAU, Ludhiana
at Ludhiana

Dr. Indu S. Sawant IPS National symposium on
“Blending Conventional and Modern
Plant Pathology for sustainable
Agriculture”

4-6th December
2012

At IIHR, Bangalore

Dr. A. K. Sharma
Dr. Jagdev Sharma

Swadesh Prem Jagriti Sangosthi-
2012 and Global Conference on
“Horticulture for Food, Nutrition and
a Livelihood Option”

28-31st May
2012

Bhubaneswar, Odisha

H m`ˆembmEœ 9 ~–RH| Workshops / Meetings

d–km{ZH H m Zm_
Name of the scientists

H m`ˆembm9~–RH H m erfˆH
Title of workshop/meeting

Ad{Y
Period

Am`moOH Edœ šWmZ
Organizer and place

Dr. P. G. Adsule and
Dr. J. Satisha

RFD meeting 19th December
2012

DG (ICAR) at New Delhi

Dr. P. G. Adsule and
Dr. Ahammed
Shabeer T. P.

Interface meeting with Spices Board, Cochin
on Traceability of agrochemical residues

9th January,
2013

Spices Board at Cochin

All scientists Indo French Work shop on Suitability of
growing French Grape varieties and
Rootstocks under Indian conditions

7 November
2012

NRC Grapes, Pune

Dr. G. S. Karibasappa 8th Review Meeting of PPV & FRA 21-22nd May
2012

PPV & FRA, New Delhi

Dr. G. S. Karibasappa 16th IMC meeting 27th August
2012

DOGR, Rajgurunagar
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d–km{ZH H m Zm_
Name of the scientists

H m`ˆembm9~–RH H m erfˆH
Title of workshop/meeting

Ad{Y
Period

Am`moOH Edœ šWmZ
Organizer and place

Dr. G. S. Karibasappa Project Appraisal Committee as member 27-28th

September 2012
Department of Horticulture &
Food Processing, Government of
West Bengal, Kolkata,

Dr. G. S. Karibasappa Assessment Committee meeting for the
selection of Professor, Horticulture in the
University

10th November
2012

UAS, Dharwad

Dr. G. S. Karibasappa
Dr. Anuradha
Upadhyay,
Dr. Roshni Samarth

PPV-FRA Task-Force Committee meeting
for Validation of DUS Guidelines

22nd February
2013

NRC for Grapes, Pune

Dr. G. S. Karibasappa 3rd IMC meeting 16th March
2013

NIASM, Baramati

Dr. Anuradha
Upadhyay

DBT Task Force meeting 15th June 2012 DBT, New Delhi

J. Satisha RFD meeting 23rd November
2012

DDG (Hort) at ICAR, New Delhi

Dr. J. Satisha Sensitization workshop for In charge - PME
Cell

8th December
2012

NDRI, Karnal.

Dr. A. K. Sharma Workshop on ‘Impact of private standards
on Indian Horticulture’

22nd May 2012 CITA at Gokhale Institute of
Politics and Economics, Pune

Dr. A. K. Sharma Meeting on ‘Implementation of Winenet in
Karnataka’.

14th September
2012

Karnataka Wine Board at
Bangalore

Dr. A. K. Sharma National Workshop on “Foresight and
Future Pathways of Agricultural Research
through Youth in India”.

1-2nd March
2013

ICAR, New Delhi

Dr. J. Sharma and
Dr. Roshni Samarth

Completion workshop and Nodal Officers
Workshop cum Installation Training for
Consortium “Strengthening Statistical
Computing for NARS”

30th June 2012 CIFE, Mumbai

Dr. Ahammed
Shabeer T. P.

Meeting of the Techno Scrutiny Committee
(for the scheme setting up / up gradadtion of
food testing lboratories)

31st August
2012

DDG (Engg.) ICAR, New Delhi

Dr. Ahammed
Shabeer T. P.

Meeting of Experts Committee on Food
Testing Laboratories

1st November
2012

KAB II, ICAR, New Delhi

d–km{ZH m| H s ~–RH 6 H m™ˆembm6 go{›Zma AmXr ›| ^mJrXmar
Participation of Scientists in Meetings, Workshops, Seminars etc.
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{d{eœ AmJœVwH
Distinguished Visitors

n Dr. Gurbachan Singh, Chairman, ASRB, New
Delhi visited NRC Grapes on 16th April 2012 and
hold interaction meeting with the Directors and
Scientists of the Pune based ICAR Institutes.

n The Director General of OIV, Mr. Federico
Castellucci visited NRC Grapes on 24th September
2012 along with Chairman of IGPB (MoFPI), and
issued letter appreciating NRCG’s work.

n Two member delegation from Iran, Dr Milard
Manafi, Head, International Relations, Malayer
University and Dr Hamid Noceri, Head, Research
Institute of Grapes and Raisins visited the Centre
to discuss the collaboration in germplasm exchange
and grape drying.

n Four member delegation (Mr. David Cliffe,
Director, HAL Board; Mr. David Moore, General
Manager R & D, HAL; Mr. Len Joynson, General
Manager - Corporate Affairs, HAL; Mr. Alok
Kumar, Portfolio Manager - Breeding &
Biotechnology, HAL) from Horticulture Australia
Limited, Australia visited the Centre on 25th March
2013 for interaction to learn about research
initiatives of the Institutes and to explore potential
areas of R & D collaboration amongst Indian and
Australian Industries/institutions..

n Sm¥8 Jwa~MZ qgh AÏ`j6 Hš 8d–8M8 _œSb6 Zo "' AÓ–b
#!"# H mo gœšWmZ H m Xm–am {H `m Am–a nwUo pšWV
^m8Hš 8AZw8n8 gœšWmZm| Ho {ZXoeH m| Am–a d–km{ZH m| Ho gmW
~–RH Am–a MMmˆ H s0

n lr8 ©\ oXo[aH m| H šQ oé†« s6 _hm{ZXoeH Amo AmB dr Zo #%
{gVœ~a H mo AmB Or nr ~r 2Im Ó C _œ¿mb`3 Ho AÏ`j
Ho gmW gœšWmZ H m Xm–am {H `m0 CÐhmoœZoœ g^r Ó`moJembmAm|
Am–a AZwgœYmZ Ójo¿m| H m ^ _U {H `m Am–a gšWmZ _| {H E
Om aho Cç loUr AZwgœYmZ H s Óeœgm H s0

n BˆamZ Ho {d{eœ _½Sb Ho Xmo gXš`m| Sm¥ {_bmSˆ _Zm‹ s6
ÓYmZ6 AÐVamˆœ¨ r` gœ~œY6 _mÞ`a {d�d{dÏ`mb` Am–a Sm¥8
h_rX Zmogoar6 ÓYmZ6 AœJya Am–a {H e{_e AZwgœYmZ gœšWmZ6
Zo O_ˆÒbmš_ {d{Z_` Am–a AœJya S¨ mBœJ _| gh`moJ na MMmˆ
Ho {bE H| Ã H m ^ _U {H `m0

n hmo{Q ˆH ÞMa Am¥šQ¨o{b`m {b{_QoS6 Am¥šQ¨ o{b`m Ho Mma gXš`r`
{d{eœ _½Sb Zo #& _mMˆ #!"$ H mo gœšWmZ Ho AZwgœYmZ
H m`m] H m Om`Om boZo Am–a ^maVr` Edœ Am¥šQ¨ o{b`mBˆ
CÍmoJm|9gœšWmZm| Ho ~rM AZwgœYmZ Am–a {dH mg _| gh`moJ
Ho jo¿m| H m _wAmEZm H aZo Ho {bE H| Ã H m Xm–am {H `m0
{d{eœ _½Sb _| lr8 So{dS p„b‹ 6 {ZXoeH EMEEb ~moSˆ;
lr8 So {dS _yao6 OZab _–ZoOa6 Ama A¦S Sr6 EMEEb; lr8
boZ Om¥ZgZ6 OZab _–ZoOa6 H m¥nm}aoQ H m`ˆ H bmn6 EMEEb
Am–a lr8 AmbmoH Hw _ma6 nmoQ ˆ ‹ mo{b`mo _–ZoOa6 ÓOZZ Am–a
O–dÓmoÍmo{JH s6 EMEEb em{_b Wo0

��
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"8 Sm¥8 nmœ8 Jw8 ASgybo {ZXoeH

d–km{ZH dJˆ
#8 Sm¥8 Jm–8 {e8 H ar~gmÒnm ÓYmZ d–km{ZH 2~mJdmZr3

$8 Sm¥8 BœXy gœ8 gmdœV ÓYmZ d–km{ZH 2nmXn amoJ {dkmZ3

%8 Sm¥8 gœ8 Xr8 gmdœV ÓYmZ d–km{ZH 2nmXn amoJ {dkmZ3

&8 Sm¥8 am8 Jw8 gmo_Hw da ÓYmZ d–km{ZH 2~mJdmZr3

'8 Sm¥8 AZwamYm CnmÏ`m` ÓYmZ d–km{ZH 2O–d Óm–Ím{JH s3

(8 Sm¥8 A8 Hw 8 CnmÏ`m` ÓYmZ d–km{ZH 2_šXm {dkmZ3

)8 Sm¥8 H m–8 ~¥ZOu Z–eZb ‹o bmo 2^m8Hš 8AZw8n3 Edœ ÓYmZ d–km{ZH 2Hš {f agm`Z {dkmZ3

*8 Sm¥8 g8 X8 am_Q oHo ÓYmZ d–km{ZH 2nmXn eara{H  `m {dkmZ3

"!8 Sm¥8 O8 e_mˆ d[aŠ d–km{ZH 2_šXm {dkmZ3

""8 Sm¥8 Omo8 gVrem d[aŠ d–km{ZH 2~mJdmZr3

"#8 Sm¥8 A8 Hw 8 e_mˆ d[aŠ d–km{ZH 2~mJdmZr3

"$8 lr_Vr H {dVm `mo8 _wœXZH a d–km{ZH d[aŠ n–_mZm 2Hš {f _| H ØÒ`yQa Ó`moJ3

"%8 Sm¥8 Xr8 qg8 `mXd d–km{ZH 2H sQ {dkmZ3

"&8 Sm¥8 amoeZr am8 g_Wˆ d–km{ZH 2nmXn ÓOOZ3

"'8 lr_Vr A_bm CX`Hw _ma d–km{ZH 2H sQ {dkmZ3

"(8 Sm¥8 AhØ_X e~ra Qr8 nr8 d–km{ZH 2Hš {f agm`Z {dkmZ3

VH ZrH s dJˆ
")8 lr8 C8 Zm8 ~moago Qr7&

"*8 Sm¥8 Ó8 {^8 Vmdao Qr7&

#!8 lr8 Ó8 ~m8 OmYd Qr7%

#"8 lr8 ^m8 ~m8 ImSo Qr7%

##8 Hw 8 e–bOm {d8 gmQ_ Qr7%

#$8 lr8 em8 g8 ^moBˆQ o Qr7$

AZwgœYmZ Edœ Ó~œYZ Am–a AÐ™ H ›ˆMmar dJˆ
Research and Management Personnel and Other Staff
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NRC for Grapes | Annual Report 2012-13

#%8 lr8 ~m8 O8 ‹ bHo Qr7$

#&8 lr8 E8 Jmo8 H mœ~bo Qr7#

Óemg{ZH dJˆ
#'8 lr8 g8 _m8 ghmao Óemg{ZH A{YH mar

#(8 lr8 Amo8 ~m~y ghm`H Óemg{ZH A{YH mar Edœ Ó^mar {dÁm Edœ boIm A{YH mar

#)8 lr8 ~m8 _m8 MßhmU {ZXoeH Ho {Z{O g{Md

#*8 lr8 Ho 8 Abr ghm`H

$!8 lr8 Zm8 e8 nRmU ghm`H

$"8 lr_Vr A{ZVm _¥Â`y ghm`H

$#8 lr_Vr nÞbdr H mœ8 VmVoS ghm`H

$$8 lr8 Ó8 n8 H mb^moa d[aŠ šVar` {b{nH

$%8 lr8 {d8 X8 Jm`H dmS d[aŠ šVar` {b{nH

ghm™H dJˆ
$&8 lr8 gœ8 g8 Xm|Xo Hw eb ghm`H šQm‹

$'8 lr8 H– 8 Jw8 amgH a Hw eb ghm`H šQm‹

$(8 lr8 ~8 a8 MmH UH a Hw eb ghm`H šQm‹

$)8 lr8 gœ8 {d8 b|T o Hw eb ghm`H šQm‹

$*8 lr_Vr bVm am8 ndma Hw eb ghm`H šQm‹

%!8 lr8 Z8 Ho 8 ZOZ Hw eb ghm`H šQm‹

%"8 lr8 {H 8 H m|8 H mbo Hw eb ghm`H šQm‹

��
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~w{Z`mXr T mœMo H m {dH mg
Infrastructure Development

Vineyard

3.5 acres of vineyards were planted with
rootstocks for demonstration of different technologies
developed at the centre. Two acres was planted with
rootstock for DUS testing of 100 grape varieties.
Automated irrigation system for about 5 acre was
installed.

Laboratory

-80°C deep freezer, 50 fermentation tanks, IRGA,
water potential system, infrared thermometer, canopy
analyser, weather stations and GC/MS were procured
during the year.

Library

During the year, 8 books and 3 scientific journals
were added to the library.

New Structures

Composting pit was constructed; construction of
guest house was started and is near to completion

AœJya ~JrMo
H| Ã _| {dH {gV {d{^Ñ VH ZrH m| Ho ÓXeˆZ Ho {bE $8&

EH …S ~JrMo _| _ybdšœV bJmE JE0 "!! AœJya {©H š_m| H s Sr `y
Eg narjU Ho {bE Xmo EH …S _| _ybdšœV bJmE JE0 nm¦M EH …S
_| šdMm{bV qgMmBˆ nÍ{V bJmBˆ JBˆ 0

Ó`moJembm
dfˆ Ho Xm–amZ 7)! °go8 ‹  sOa6 &! br ‹o a_|Q oeZ Q —H 6

BaJm6 dm¥Q a nmoQ –Ð�`b {gšQ_6 Bœ‹  maoS Wa_mo_rQa6 H Zmonr
AZbmBOa6 _m–g_ šQ oeZ Am–a Orgr9E_Eg ÓmÔ {H E JE0

nwšVH mb™
{dJV dfˆ ) nwšVH| Am–a $ d–kmrZH n{¿H mEœ nwšVH mb™

›| Omo…Sr JBŸ0

ZdrZ TmœMo
EH H ØnmošQ nrQ ~Zm`m J`m Am–a A{V{W Jšh H m {Z_mˆU

Amaœ^ h†Am0

AÐ™ J{V{d{Y™mœ
Other Activities

{hÐXr nIdm…S m
H| Ã _| {XZmœH "%7$! {gVœ~a #!"# VH {hÐXr nIdm…Sm

H m Am`moOZ h†Am0 Bg Xm–amZ H {dVm nmR6 {hÐXr {Z~œY boIZ6
ß`mH aU Edœ n¿boIZ6 Ó�ZmoÁmar6 dmX{ddmX6 H ØÒ`yQa na Q œH U
Am{X Ó{V`mo{JVmAm| H m Am`moOZ {H `m J`m0 Ó{V`mo{JVmAmo _oœ
g^r H _ˆMm[a`m| Zo ~…T M…T H a ^mJ {b`m0 {dOoVmAm| H mo ZH X
nwašH ma {X`m J`m0 dfˆ #!"!7"" _| A{YH go A{YH
H m`mb̂`rZ H m_H mO {hÐXr _| H aZodmbo Xmo H _M̂mar gwlr8 e–bOm

gmQ_ Am–a lr8 {d8 X8 Jm`H dmS H mo ÓW_ nwašH ma {X`m J`m0

nIdm…Sm H m g_mnZ g_mamoh " A−y ~a #!"# H mo gØnÑ
h†Am0 Sm¥8 nmœ8 Jw8 ASgybo6 {ZXoeH Zo AnZo ^mfU _o H| Ã Ho
g^r A{YH m[a`m| Edœ H _ˆMm[a`m| H mo A{YH go A{YH
H m`mˆb`rZ H m_H mO {hÐXr _| H aZo H s gbmh Xr VWm {hÐXr
n¿mMma ~…TmZo H s Anrb H s0 ‹ mBbm| na A{YH V_ {QÒn{U`m¦
{hÐXr _| {bIr OmVr h—6 BgH s OmZH mar Xr0
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Sm¥8 A8 Hw 8 e_mˆ Zo {dJV dfˆ _| {H E JE {hÐXr H m`ˆ H m
Ó{VdoXZ ÓšVwV {H `m0 H| Ã _| gZ #!""7"# H m dm{fĤ Ó{VdoXZ
{Î^mfr _| ~Zm`m BgH s _w®` A{V{W Îmam gamhZm H s J`r0

lr8 Ama8 nr8 d_m6̂ ghm`H {ZXoeH 6 amO^mfm {d^mJ6 Jšh
_œ¿mb`6 ^maV gaH ma6 {hÐXr {ejU `moOZm6 nwUo Zo Bgr {XZ
amO^mfm {QÒn{U`m¦ Edœ ÓmÝ n na OmZH mar VWm {QÒn{U`m¦ {bIZo
Ho Z`o VarH m| na {dšVšV OmZH mar Xr0

{hÐXr H m`ˆembm
dfˆ Ho Xm–amZ VrZ {hÐXr H m`ˆembm| H Am`moOZ {XZmœH

"'8'8#!"#6 "8"!8#!"# Am–a "$8#8#!"$ H mo {H `m J`m0

n¿ß`dhma
H| Ã _| ÓmÔ {hÐXr n¿m| H m CÁma Ho db {hÐXr _| hr {X`m

OmVm h–0 gmW hr Hw N n¿m| Ho CÁma {Î^mfr ^r hmoVo h—0 Bg dfˆ
H| Ã go "$$# n¿ {hÐXr Am–a {Î^mfr Ün _| Óo{fV {H E JE0

{V_mhr Ó{VdoXZ VWm ~–RH
H| Ã _| {Z`V g_` na n[afX Ho amO^mfm AZw^mJ H mo

{V_mhr Ó{VdoXZ ÓšVwV {H `m J`m0 Bg Ó{VdoXZ _| {hÐXr _| {H ò
JE H m`m] H s OmZH mar Xr JBˆ0 {hÐXr H m`m] H s g_rjm VWm
Ó`moJ H mo Ü{MH a ~ZmZo Ho {bE {Z`V g_` na {hÐXr H m`Ĥ m[aUr
H s ~–RH h†Bˆ0 ~–RH _| ÓmÔ {ZX}em| na {dMma {H `m J`m0

H m{_ˆH
nXmoÑVr

Sm¥8 am8 Jw8 gmo_Hw da6 Sm¥8 AZwamYm CnmÏ`m`6 Sm¥8 A8 Hw 8
CnmÏ`m`6 Sm¥8 H m–8 ~¥ZOu Am–a Sm¥8 g8 X8 am_Q oHo H mo ÓYmZ
d–km{ZH Ho nX na nXmoÑVr {_br0 gwlr e–bOm gmQ_ Am–a lr8
^m8 ~m8 ImSo H mo Qr% Ho nX na nXmoÑVr {_br0

Zd AmJœVwH
Sm¥8 AhØ_X e~ra Qr8 nr8 d–km{ZH 2Hš {f agm`Z3 Zo

^maVr` Hš {f AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr go šWmZmœVaU Ho ~mX

"' An–b #!"# H mo Bg H| Ã _| H m`ˆ J hU {H `m0 lr8 g8 _m8
ghmao6 Óemg{ZH A{YH mar Zo _y¦J‹ br AZwgœYmZ {ZXoemb`6
OyZmJ…T go šWmZmœVaU Ho ~mX #& OyZ #!"# H mo Bg H| Ã _| H m ˆ̀
J hU {H `m0 Hw 8 nÞbdr VmVoS Zo " OyZ #!"# H mo Bg H| Ã _|
ghm`H Ho nX na H m`ˆ J hU {H `m0

šWmZmœVaU
lr8 _8 ^m8 Iw~SrH a6 Óemg{ZH A{YH mar H m "$ _Bˆ

#!"# H mo ^m8Hš 8AZw8n8 AZwgœYmZ H m¥ØÒbo„g6 Jmodm H mo
šWmZmœVaU h†Am0

g›mamoh
šWmnZm {Xdg

gœšWmZ {Xdg Ho Adga na Sm¥8 A8 goZ6 ÓYmZ d–km{ZH 6
EZgrEb6 nwUo Îmam Insect-plant interactions: Recent
insights from chemical ecology Am–a Sm¥8 d|H Q E_8 _`mœXo6
nydˆ Hw bn{V6 nrSrHo ßhr6 AH mobm Îmam Mechanisation in
vineyards na ß`m®`mZ ÓšVwV {H `m J`m0 H| Ã Ho H _ˆMm[a`m|
Ho {bE {d{^Ñ gmœšHš {VH J{V{d{Y`m| H m Am`moOZ {H `m J`m0

šdmYrZVm [Xdg
gœšWmZ _| šdmYrZVm {Xdg 2"& AJšV #!"#3 H mo

hfm}CÞbmg Ho gmW _Zm`m J`m0 Sm¥8 nmœ8 Jw8 ASgybo6 {ZXoeH
Zo amœ¨ÏdO ‹ ham`m Edœ šQm‹ H mo gœ~mo{YV {H `m0

gVHˆ Vm gÔmh
gVHˆ Vm gÔmh H m Am`moOZ #* A−y ~a go $ Zdœ~a VH

{H `m J`m0 Bg Adga na {XZmœH #* A−y ~a H mo g^r H _M̂m[a`m|
Zo enW br0

JUVœ¿ {Xdg
gœšWmZ _| #' OZdar #!"$ H mo Xoe H m JUVœ¿ {Xdg

gCÞbmg _Zm`m J`m0 {ZXoeH 6 Sm¥8 nmœ8 Jw8 ASgybo Zo ÏdOmamohU
{H `m Am–a g^r H _ˆMm[a`m| Zo amœ¨ÏdO H mo gbm_r Xr0
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_m–g_ gœ~œYr AmœH So
Meteorological Data

dfˆ Am–a _hrZm
Year and Month

dm`w Vmn_mZ 2°go3
Air temperature

(°C)

gmnoj AmÃˆVm
Relative humidity

(%)

Vgbm
~mŒnrH aU
2{__r3
Pan

evapora-
tion (mm)

Yyn Ad{Y
2KœQ o3

Sunshine
duration
(hr.)

Hw b dfmˆ
2{__r3
Total
rainfall
(mm)

dfmˆ Ho {XZm|
H s gœ®`m
No. of

rainy days
Ð`yZV_
Min.

A{YH V_
Max.

Ð`yZV_
Min.

A{YH V_
Max.

AÓ–b / Apr 2012 18.01 38.81 18.80 78.17 7.7 11.49 0.0 0

_Bˆ / May 2012 21.99 37.64 21.87 76.74 8.0 11.95 0.0 0

OyZ / Jun 2012 23.12 32.27 44.30 85.87 2.0 11.79 20.0 11

OwbmBˆ / Jul 2012 22.66 29.28 59.19 93.10 3.1 11.43 4.6 5

AJšV / Aug 2012 21.49 28.86 63.10 98.16 1.9 11.74 15.2 6

{gVœ~a / Sep 2012 20.75 29.75 56.60 98.33 2.4 11.02 42.5 4

A−y ~a / Oct 2012 18.76 30.90 39.19 98.13 3.8 8.71 0.0 0

Zdœ~a / Nov 2012 14.62 30.21 30.13 90.77 3.7 10.21 0.2 1

{Xgœ~a / Dec 2012 12.15 30.16 32.68 94.06 3.1 9.85 0.2 1

OZdar / Jan 2013 11.35 31.44 30.06 97.03 3.2 9.25 0.8 1

‹ adar / Feb 2013 13.84 32.56 25.46 82.07 4.5 10.33 0.0 0

_mMˆ / Mar 2013 16.70 36.10 19.80 69.70 6.4 10.80 1.4 2

Hw b / Total – – – – – 128.57 84.90 –

ŸmoV : _m–g_ šQ oeZ6 amAœAZwHo 6 nwUo / Source : Weather station, NRC for Grapes, Pune
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bKwÜn

EEEg õ na_mUw AdemofU šno‰Q¨ mo‹ moQmo_rQa
EE`y õ Ag_ Hš {f {d�d{dÍmb`
E~rE õ E~{g{gH E{gS
EEZOrAmaE`y õ AmMm`ˆ EZOr aœJm Hš {f {d�d{dÍmb`
EnrSm : Hš {f Am–a ÓgœšHš V ImÍ C¾nmX {Z`mˆV {dH mg

Óm{YH aU
EEgAma~r õ Hš {f d–km{ZH ^Vu ~moSˆ
grgrgr õ „bmoa_o¬ mQ „bmoamBS
grBAmaE9goam õ Hš {f _| Bˆ gœgmYZ Ho {bE H¦ gmo{Qˆ`_
grAmBE‹ Bˆ õ Ho ÐÃr` _mpš¾`H s {ejm gœšWmZ
grAmBˆEgEM õ Ho ÐÃr` CnmoŒU ~mJdmZr gœšWmZ
grnrnr`y õ EZ72#7 „bmoamo7%7nmBar{Sb37EZœ {‹ ZmBb

`y[a`m
SrEnr : {XZ H s N œQmBˆ Ho ~mX
Xmg E{bgm õ S~b EœQr~m¥Sr g—S{dM EœOmB_ go Ow…Sr

BØ`yZmogm¥~ˆÐQ naI
SrEQr õ CnMma Ho ~mX {XZ
SrOr õ _hm {ZXoeH
SrAmoOrAma õ Ò`mO Edœ bhgwZ AZwgœYmZ {ZXoemb`
~rEgHoHodr õ ~mbmgmh~ gmdœV H m|H U Hš {f {dÍmnrR
Sr`yEg : šnœVm EH Ý nVm Am–a pšWaVm
BˆEgEg : Bbo‰Q¨ moošQ –{QH {N …SH md ÓUmbr
BˆEgQr õ
BˆQrSrgr õ Bb‰Q¨m¥{Z„g Q ošQ Am–a {dH mg H| Ã
Bˆ`y7E_AmaEb õ `yamonr` gœK7A{YH V_ Adeof gr_m
E‹ EAmo : ImÍ Edœ Hš {f gœJRZ
E‹ EnrEEg : ImÍ {d�bofU ÓXeˆZ AmH bZ `moOZm
E‹ Amanr : ergo aoem Ó~{bV ÒbmpšQH
E‹ EgEgEAmBˆ : ^maVr` ImÍ gœajm Edœ _mZH Óm{YH aU
Orgr7E_Eg9E_Eg : J–g H  mo_–QmoJ m‹ s AJ mZwH  _ _mg šno‰Q¨ mo_oQ¨ r
OrEbAmaEdr$ : AœJya nÁmm amob Ow…S o dm`ag
AmBˆ E E : B½Smob E{g{QH E{gS
AmBˆEEgAmaAmBˆ : ^maVr` Hš {f gmœp®`H s AZwgœYmZ gœšWmZ
AmBˆAmBˆEMAma : ^maVr` ~mJdmZr AZwgœYmZ gœšWmZ
AmBˆAmagr : gœšWmZ AZwgœYmZ g{_{V
BaJm : Bœ‹  m aoS J–g {d�bofH
Ho Ama8ßhmBQ : {H e{_e amoOm{dg ßhmBQ
Ebgr7E_Eg9E_Eg : Vab H  mo_–QmoJ m‹ s AJ mZwH  _ _mg šno‰Q¨ mo_oQ¨ r
EbAmo„ ỳ : _m¿m {ZYmˆaU gr_m
E_AmoE‹ nrAmBˆ : ImÍ ÓgœšH aU CÍmoJ _œ¿mb`
E_AmaSr~rEg õ _hmamœ¨ am´` Ãmj ~mJmBVXma gœK
EZEE õ Zo©\ WbrZ E{g{QH E{gS

Zm~mSˆ : amœ¨ r` Hš {f Am–a J m_rU {dH mg ~—H
EZEAmBˆnr õ amœ¨ r` Hš {f A{^Zd n[a`moOZm
EZEAmaEg : amœ¨ r` Hš {f AZwgœYmZ ÓUmbr
EZgrEb õ amœ¨ r` amgm`{ZH Ó`moJembm
EZSrSr~r : amœ¨ r` So`ar {dH mg ~moSˆ
EZSrAmaAmB ˆ: amœ¨ r` So`ar AZwgœYmZ gœšWmZ
EZE‹ ~rEgAmaE : Hš {f _| ~w{Z`mXr Am–a aUZr{VH AZwgœYmZ Ho

{bE amœ¨ r` H mof
EZEM~r õ amœ¨ r` ~mJdmZr ~moSˆ
EZAmBˆEE_ : amœ¨ r` AO–{dH šQ¨ –g Ó~œYZ gœšWmZ
EZAmagrOr : amœ¨ r` AœJya AZwgœYmZ H| Ã
EZAmaEb : amœ¨ r` ao‹ ab Ó`moJembm
AmoAmBˆdr : AœJyabVm Am–a dmBZ H m AœVamˆœ¨ r` gœJRZ
nrgrAma õ nmobr_ao©O MoZ [aE„eZ
nrSrAmB õ Ó{VeV amoJ gyMH mœH
nrSrHo ßhr õ nœOm~amd Xoe_wI Hš {f {d�d{dÍmb`
nrOrAma : nmXn {dH mg {Z`m_H
nrEbSÖÞ`y : H {`ˆH s dOZ KQ
nrAmoSr õ noam¥„grSoO
nrnrAmo õ nmobr{‹ Zmob Am¥p„gSo ©O
nrnrdr7E‹ AmaE õ nmXn {d{dYVm H m gœajU7{H gmZ A{YH ma

Óm{YH aU
nrAmaAmBˆ : Ó{VeV g…S gyMH mœH
„`yAmaQr : nœMdm{fˆH g_rjm Qr_
AmaEgr õ AZwgœYmZ gbmhH ma g{_{V
Ama~rSr : `mÄp³NH Öbm¥H {SOmBZ
Amanrnr : AZwgœYmZ n[a`moOZm ÓšVmd
AmaEgSr : gmnoj _mZH {dMbZ
EgE`y õ am´` Hš {f {d�d{dÍmb`
EggrEAma : AZwH  _ Ód{YˆV jo¿
EgnrAmBˆE‹ EEZ : {eew ‹ m_yˆbm Am–a Óm–…T nmofmhma {hVYmaH n–Zb
QrgrE : Q¨ m`„bmoamoE{g{QH EgrS
QrEbE : Wm¥Q ZoVm nam_eu
QrEZE`y : V{_bZmSw Hš {f {d�d{dÍmb`
QrnrAmBˆ : Hw b {‹ Zmob gyMH mœH
QrEgEg : Hw b KwbZerb RmognXmWˆ
`yEEg : Hš {f {dkmZ {d�d{dÍmb`
`ynrEEgAmBˆ õ X{jU ^maV Ho ™wZm™Q oS ÒbmÐQgˆ Egmo{gEeZ
drEgnr : I…Sr V–ZmV QhZr
SÖÞ`ySrOr õ Ob {SšnmoOo~b J oÐ`wb
SÖÞ`ynr : AmÃˆUr` nmCSa
SÖÞ`y`yBˆ õ Ob Cn`moJ j_Vm
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Abbreviations

AAS : Atomic Absorption Spectrophotometer
AAU : Assam Agricultural University
ABA : Abscissic Acid
ANGRAU : Acharya NG Ranga Agricultural University
APEDA : Agricultural and Processed Food Products

Export Development Authority
ASRB : Agricultural Scientists Recruitment Board
CCC : Chlormequat Chloride
CeRA : Consortium for e-Resources in Agriculture
CIFE : Central Institute of Fisheries Education
CISH : Central Institute of Subtropical Horticulture
CPPU : N-(2-chloro-4-pyridyl)-N'-phenyl urea
DAP : Days after pruning
DAS-ELISA : Double Antibody Sandwich- Enzyme-

Linked ImmunoSorbent Assay
DAT : Days After Treatment
DG : Director General
DOGR : Directorate of Onion and Garlic Research
BSKKV : Balasaheb Sawant Konkan Krishi

Vidyapeeth
DUS : Distinctness Uniformity and Stability
ESS : Electrostatic Spraying System
EST : Express Sequenced Tag
ETDC : Electronics Test and Development Centre
EU-MRL : European Union- Maximum Residue Limit
FAO : Food and Agricultural Organization
FAPAS : Food Analysis Performance Assessment

Scheme
FRP : Fiberglass Reinforced Plastic
FSSAI : Food Safety and Standards Authority Act of

India
GC-MS/MS : Gas Chromatography-Tandem Mass

Spectrometry
GLRaV : Grape Leaf Roll associated Virus
IAA : Indole Acetic Acid
IASRI : Indian Agricultural Statistics Research

Institute
IIHR : Indian Institute of Horticultural Research
IRC : Institute Research Committee
IRGA : Infra-Red Gas Analyser
KR White : Kishmish Rozavis White
LC-MS/MS : Liquid Chromatography-Tandem Mass

Spectrometry
LOQ : Limit of Quantification
MoFPI : Ministry of Food Processing Industries
MRDBS : Maharashtra Rajya Draksha Bagaitdar

Sangh

NAA : Naphthalene Acetic Acid
NABARD : National Bank for Agriculture and Rural

Development
NAIP : National Agricultural Innovation Project
NARS : National Agriculture Research Service
NCL : National Chemical Laboratory
NDDB : National Dairy Development Board
NDRI : National Dairy Research Institute
NFBSRA : National fund for basic and strategic

research in Agriculture
NHB : National Horticulture Board
NIAM : National Institute of Abiotic Stress

Management
NRCG : National Research Centre for Grapes
NRL : National Referral Laboratory
OIV : International Organisation of Vine and Wine
PCR : Polymerase Chain Reaction
PDI : Per cent Disease Index
PDKV : Panjabrao Deshmukh Krishi Vidyapeeth
PGR : Plant Growth Regulator
PLW : Physiological Loss in Weight
POD : Peroxidase
PPO : Polyphenol Oxidase
PPV-FRA : Protection of Plant Variety - Farmer’s Rights

Authority
PRI : Per cent Rotting Index
QRT : Quinquennial Review Team
RAC : Research Advisory Committee
RBD : Randomized Block Design
RPP : Research Project Proposal
RSD : Relative Standard Deviation
SAU : State Agricultural University
SCAR : Sequenced Characterized Amplified Region
SPIFAN : Stakeholder Panel on Infant Formula and

Adult Nutritionals
TCA : Trichloroaceticacid
TLA : Thought Leader Advisory
TNAU : Tamil Nadu Agricultural University
TPI : Total Phenol Index
TSS : Total Soluble Solids
UAS : University of Agricultural Sciences
UPASI : United Planters' Association of South India
VSP : Vertically Shoot Positioned
WDG : Water Disposable Granules
WP : Wettable Powder
WUE : Water Use Efficiency
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