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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 and building up of

infrastructure in that perspective.

The Institute is the site for National Active Grape

Germplasm and has now 464 total grape accessions in

its field germplasm collection. A nursery with the

recognition of National Horticulture Board (NHB)

providing genuine and disease free plant material viz.
rootstocks and table and wine grape varieties for setting

up new vineyards and also upgradation of existing old

vineyards. Institute is also providing technology

dissemination through regular field visits of scientists

and also their participation in growers’ seminars, in-

house interaction, regular training programmes,

demonstration of new techniques in the growers’

vineyard besides placing information on Institute’s

website. Institute has also successfully implemented

pesticide residue monitoring programme of Agricultural

and Processed Food Products Export Development

Authority (APEDA) for the export of table grapes to

EU countries. All these activities have clearly increased

visibility of Institute recognizing the services offered to

the various stakeholders of grape industry.

Research is conducted under the broad areas of

crop improvement, crop production, crop protection and

pre and post-harvest technology. Presently fifteen

institute research programmes are conducted keeping

in view the priorities of grape industry. The Institute is

also undertaking contract research programmes relating

to the mandate of Institute.

amœ¨>r` AœJya AZwgœYmZ Ho.ÐÃ H.s
šWmnZm OZdar "**( _| ^maV _|
AœJya C¾nmXZ VWm ÓgœšH.aU go
gØ~pÐYV _wÇm| na {_eZ7CÐ_wIr
AZwgœYmZ H.m`ˆ Ho. {bE h†Bˆ6 A~ VH.
gœšWmZ Zo ~w{Z`mXr T>mœMo Ho. {dH.mg6

AZwgœYmZ n[aUm_m| Am–a bm^m{Wˆ`m| H.mo Óm–Ímo{JH.s hšVmœVaU Ho.
_m_bo _| AX§^wV ÓJ{V H.s h–0 hmbmœ{H.6 AmZo dmbo dfm] _|6
Obdm`w Ó¾`mšWr Óm–Ímo{JH.s {dH.mg na AZwgœYmZ Am–a Cg
n[aÓo‚` _| ~w{Z`mXr T>mœMo Ho. {Z_mˆU H.mo gœ~b {H.`m OmZm h–0

gœšWmZ amœ̈>r` g{H .` AœJya O_̂Òbm´_ H.m šWb h– Am–a jo¿
O_ˆÒbm´_ gœJ h _| A~ Hw.b %'% AœJya Ó{d{œ>`m¦ h–0 AœJya Ho.
ZE ~JrMo H.s šWmnZm Am–a nwamZo ~JrMm| Ho. CÑ`Z Ho. {bE
_ybdšœVm|6 ImZo ̀ mo°` Am–a dmBZ  AœJya H.s {H.š_m| H.s {dewÈ Am–a
amoJ _w−. nm–Y gm_J r ÓXmZ H.aZo Ho. {bE amœ¨>r` ~mJdmZr ~moSˆ>
Îmam _mÐ`VmÓmÔ EH. Zgˆar 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`̂H ._6 C¾nmXH.m| jo¿ _| ZB̂ VH.ZrH. H.m ÓXêZ Am{X Ho. _mÏ`_
go Óm–Ímo{JH.s Ho. Ógma ÓXmZ _| aV h–0 gœšWmZ Zo ImZo Ho. AœJya
H.m `yamonr` gœK Ho. Xoem| H.mo {Z`mˆV Ho. {bE Hš.{f Am–a ÓgœšHš.V
ImÍ C¾nmX {Z`mˆV {dH.mg Óm{YH.aU 2EnrS>m3 Ho. H.sQ>ZmeH.
Adeofm| H.m {ZJamZr H.m`ˆH ._ g‹.bVmnydˆH. bmJy {H.`m h–0 BZ
g~ J{V{d{Y`m| go gœšWmZ H.s Ä�`Vm _| dš{È h†Bˆ h– Am–a  šnœ>V:
AœJya CÍmoJ Ho. {d{^Ñ {hVYmaH.m| Zo gœšWmZ H.s  godmAm| H.mo
_mÐ`Vm Xr h–0

‹.gb gwYma6 ‹.gb C¾nmXZ6 ‹.gb gœajU Am–a H.Q>mB̂ nyd̂
Am–a n�MmV Óm–Ímo{JH.s Ho. ß`mnH. jo¿m| Ho. VhV AZwgœYmZ
Am`mo{OV {H.`m Om ahm h–0 AœJya CÍmoJ H.s ÓmW{_H.VmAm| H.mo
Ï`mZ _| aIVo h†E dVˆ_mZ _| nÐÃh gœšWmZ H.m`ˆH ._m| Ho. VhV
emoY {H.`m OmVm h–0 gœšWmZ _| A{YXoe go gœ~œ{YV AZw~œY
AZwgœYmZ na ^r H.m`ˆ {H.`m Om ahm h–0
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During this period, technical work of grape crop in

All India Coordinated Research Project (AICRP) on

subtropical fruits (Grapes) with Central Institute of

Subtropical Horticulture (CISH), Lucknow was also

monitored and work of 2007-2009 was deliberated  in

XX Group Worker’s Meeting on AICRP on Sub

Tropical Fruits at Periyakulam, Tamil Nadu and action

plan for 2011-12 was finalized for all the Centers in the

country.

Institute organized various training programmes

on and off the campus to transfer various techniques

developed during the period and also participated in

programmes organized by extension departments of

State Governments and grape growers’ associations and

exporters and guided their trainees and members

respectively in various areas of viticulture.

The undersigned and Dr. K. Banerjee, National

Fellow (ICAR) participated in Pesticide Residue

seminar organized at Frankfurt in Germany and visited

various laboratories in Germany, France and United

Kingdom in May-June 2011 and also participated in

AOAC meet to present technical papers apart from visit

to laboratories of Agilent in Chicago and Detroit in

USA and Bristol and London in UK. The undersigned

also participated in International Organisation of Vine

and Wine (OIV) meeting as part of Indian delegation at

Paris from 24-26th October 2011 and at Montpellier

from 27-28th October 2011, since, India has became

45th member of this International body. Dr. A. K.

Upadhyay, Sr. Scientist (Soil Science) was also deputed

to the Netherland as part of Indian delegation led by

APEDA officials under the Government to Government

project during 10-15th July 2011.

Training programme on ‘Analysis of pesticide

residues’ was organized at the Institute on 14-15th

November 2011by FERA of EU commission for 30

personnel from nominated laboratories and NRL. The

Institute also organized a training programme on

Bg Ad{Y Ho. Xm–amZ6 Ho.ÐÃr` CnmoŒU ~mJdmZr gœšWmZ6
bIZD. Ho. gmW 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.s Am–a dfˆ #!!(7#!!* Ho. Xm–amZ
h†E H.m ˆ̀ na no[a`mHw.b_6 V{_bZmSw>  _| Am`mo{OV CŒUH.{Q>~œYr`
‹.bm| Ho. {bE ApIb ^maVr` g_pÐdV AZwgœYmZ n[a`moOZm Ho.
H.m ˆ̀H.VmˆAm| H.s ~mBgdt g_yh ~–R>H. _| {dMma7{d_eˆ {H.`m Am–a
Xoe Ho. g^r H|.Ãm| Ho. {bE #!""7"# Ho. {bE H.m`ˆ `moOZm H.mo
Aœ{V_ Ý.n {X`m J`m0

Ad{Y Ho. Xm–amZ {d{^Ñ {dH.{gV VH.ZrH.m| Ho. hšVmœVaU Ho.
{bE gœšWmZ n[aga _| Am–a ~mha {d{^Ñ Ó{ejU H.m`ˆH ._
Am`mo{OV {H.E JE Am–a am´` gaH.mam| Ho. {dšVma {d^mJm| Am–a
AœJya C¾nmXH. gœKm| Am–a {Z`mˆVH.m| Îmam Am`mo{OV H.m`ˆH ._m| _|
^mJ {b`m Am–a CZHo. Ó{ejH.m| Am–a gXš`m| H.m| AœJya H.s IoVr
Ho. {d{^Ñ jo¿m| _| _mJˆXeˆZ {X`m0

AYmohšVmjar Am–a S>m¥8 H.m–8 ~ZOu6 Z–eZb ‹–.bmo
2AmBˆgrEAma3 Zo _Bˆ7OyZ #!"" _| ‹ —.H.‹.Q>ˆ6 O_ˆZr _| Am`mo{OV
H.sQ>ZmeH. Adeofm| H.s gœJmoŠ>r _| ^mJ {b`m Am–a  O_ˆZr6 ‹ .mœg
Am–a {~ Q>oZ _| {d{^Ñ Ó`moJembmAm| H.m Xm–am {H.`m Am–a VH.ZrH.s
Ón¿ ÓšVwV H.aZo Ho. {bE EAmoEgr ~–R>H. _| ^mJ {b`m0 BgHo.
Abmdm gœ`w−. am´` A_o[aH.m Ho. {eH.mJmo Am–a So>Q¨>moBQ> Am–a {~ Q>oZ
_| {~ šQ>b Am–a bœXZ pšWV E{Ob|Q>  Ó`moJembmAm| H.m Xm–am
{H.`m0 ^maV Ho. Amo AmBˆ dr Ho. %&d| gXš` Ho. Ý.n _| Zm_mœH.Z
Ho. ~mX6 AYmohšVmjar Zo  #%7#' A„Qy>~a #!"" Ho. Xm–amZ
no[ag Am–a #(7#) A„Qy>~a _m|Q>ono{bEa _| Am`mo{OV Amo AmBˆ dr
H.s ~–R>H.m| _| ^mJ {b`m0 S>m¥8 A8 Hw.8 CnmÏ`m`6 d[aŠ> d–km{ZH.
2_šXm {dkmZ3 H.mo S>M gaH.ma H.s gaH.ma7gaH.ma n[a`moOZm T>mœMo
Ho. AœVJˆV EnrS>m Ho. Ó{V{Z{Y_œS>b Ho. gXš` Ho. Ý.n _| ZrXab—S>
OmZo Ho. {bE Ó{V{Z`w−. {H.`m J`m0 

gœšWmZ _| "%7"& ZdØ~a #!"" H.mo Zm{_V Ó`moJembmAm|
Am–a EZAmaEb go $! H.{_ˆ`m| Ho. {bE H.sQ>ZmeH. Adeofm| Ho.
{d�bofU na `yamonr` gœK Ho. ‹o.am Am`moJ Îmam Ó{ejU H.m`ˆH ._
H.m Am`moOZ {H.`m J`m0 gœšWmZ _| "* go #$ _mMˆ #!"# Ho.
Xm–amZ {d{^Ñ ImÍ dšVwAm| _| _mBH.moQ>mop„gZ {d�bofU na EH.
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Preface

Ó{ejU H.m`ˆH ._ H.m Am`moOZ {H.`m0 `h H.m`ˆH ._ `yamonr`
Am`moJ Îmam Óm`mo{OV {H.`m J`m Wm0 šnoZ Ho. gaH.mar {Z`œ¿U
Ó`moJembm go Xmo {deofkm| Zo Bg gœšWmZ _| Ó{ejU XoZo Ho. {bE
Xm–am {H.`m0

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

gr{_V OZgmYZm| Ho. gmW6 gœšWmZ Zo Xoe _| AœJya CÍmoJ
Ho. {d{^Ñ {hVYmaH.m| H.s AmH.mœjmAm| H.mo nyam H.aZo Ho. g^r Ó`mg
{H.E 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._ˆMm[a`m| H.mo OmVm h–0

_—6 S>m¥8 Eg8 AÙ`ÒnZ6 g{Md6 So>`a Am–a _hm{ZXoeH.6
^mHš.AZwn  Am–a S>m¥8 EM8 nr8 qgh6 Cn _hm{ZXoeH.6 ^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
šQ>m‹. Ho. gXš`m| Ho. Ó`mgm| H.s ^r gamhZm H.aVm h‡œ0 

‘Mycotoxin analysis in different food commodities’

during 19-23rd March 2012. This programme was

sponsored by European Commission. Two experts from

the Official Control Laboratory of Spain visited this

Institute to impart training.

The Institute earned revenue of  ` 48.43 Lakhs
through training, consultancy, contract research and

services, sale of planting material and farm produce.

With the limited manpower, the Institute has made

all efforts to fulfill the aspirations of the various

stakeholders of grape industry in the country. For all

this success, the credit goes to the scientific, technical,

administrative and supporting staff of the Institute

besides the backup support from the Headquarters

office at New Delhi.

I would like to place on record the guidance and

the encouragement received from Secretary, DARE and

Director General, ICAR Dr. S. Ayyappan; and Dr. H.P.

Singh, Dy. Director General, ICAR. I also appreciate

the efforts and help received from my scientific and

technical staff members in the preparation of this

important document.

šWmZ / Place : nwUo / Pune (nmœ8 Jw8 AS>gybo / P. G. ADSULE)
{XZmœH. / Date  : OwZ #!"# / June 2012 {ZXoeH. / Director 
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amœ¨>r` AœJya AZwgœYmZ Ho.ÐÃ 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 _| ‹.gb gwYma6 ‹.gb C¾nmXZ6 ‹.gb gœajU Edœ
H.Q>mBˆ n�MmV Óm–Ímo{JH.s AZwgœYmZ Ho. ß`mnH. jo¿ h—0 "&
gœšWmZr` AZwgœYmZ H.m`ˆH ._m| Ho. Abmdm AZoH. ~m‘ {Z{Y~È
n[a`moOZmEœ ^r CÑ{V na h—0 Ho.ÐÃ _| nam_eˆ godmEœ Am–a A{YXoe
go gØ~pÐYV AZw~pÐYV AZwgœYmZ  na ^r H.m`ˆ {H.`m Om ahm h–0
{d{^Ñ jo¿m| _| {nN>bo dfˆ h†Bˆ CnbpÖY`m| H.m gmamœe {ZØZ{bpIV
h–0

AmZwdmœ{eH. gœgmYZ Am–a gwYma
AœJya OZZÃß` gœJ h _| gmV ZBˆ Ó{d{Š>`m¦ gpØ_{bV H.s

J`t Am–a A~ Hwb Ó{d{Š>`m| H.s gœ®`m %'% h–0 gœšWmZ _|
{dH.{gV gœH.a Am–a „bmoZ H.m n[adVu Obdm`w dmbo {d{^Ñ
šWmZm| na _yÞ`mœH.Z {H.`m J`m6 O~{H. H–.{b‹.mo{Zˆ`m
{d�d{dÍmb`6 So>drg6 go _œJmBˆ J`r {H.š_m| H.m nwUo Ho. dmVmdaU
_| _yÞ`mœH.Z {H.`m J`m0 {d{^Ñ Cn`moJm| O–go dmBZ6 Oyg Am–a ImZo
Ho. {bE {dH.{gV gœH.am| H.m _yÞ`mœH.Z {H.`m J`m Am–a CZHo.
AmemOZH. gœH.am| H.s nhMmZ H.s J`r0 „bmoZ M`Z Ho. H.m`ˆ H.mo
ge−. H.aZo Ho. {bE Xoe Ho. {d{^Ñ AœJya jo¿m| H.m ^ _U {H.`m
J`m Am–a gmV C¾n[adVu`m| H.s nhMmZ H.a _yÞ`mœH.Z AmaØ^
{H.`m J`m0

ÓOZZ _| Cn`moJ hmoZo dmbr {H.š_ godo {dbmSˆ> _| ~ohVa
~rO AœHw.aU H.s {d{Y H.m _mZH.sH.aU {H.`m J`m0 {O~ao{bH.
AØb go CnMm[aV H.a &# {XZ VH. '° go8 Vmn_mZ na aIZo na
A{YH.V_ ~rO AœHw.[aV h†E0 

$"( Ó{d{Š>`m| Ho. _mBH .mogoQ>obmBQ> Am¦H.S>m| H.m {d�bofU
{H.`m J`m Am–a '" {OZmoQ>mBn g_Ün nmE J ò0 AZoH. {_Â`mZm_r
{OZmoQ>mBn H.s nhMmZ H.s J`r0 _ybdšÐV ~r7#9&' H.s ""!Ama
Ho. „bmoZ Ho. Ý.n _| nhMmZ h†Bˆ0 Mr_m gmho~r H.s nydˆ Ó{Vd–{XV
nœT>ar gmho~r Ho. ~OmE pšnZ gmho~r Ho. EH. M`Z Ho. Ý.n _| nhMmZ
{ZYmˆ[aV H.s JBˆ0 #&' OrZmoQ>mBn H.s gœaMZm {d�bofU Îmam
OZZÃß` _| A{Y{_lU H.m gœHo.V {_bm0

National Research Centre for Grapes, Pune was

established in January 1997 to undertake mission-

oriented research to address the issues related to grape

production and processing in India.

Presently research is conducted under broad areas

of crop improvement, crop production, crop protection

and pre and post-harvest technology. Besides 15

institutional research programmes, several externally

funded projects are in progress. The Centre also

undertakes consulting and mandate related contractual

research. The achievements during last one year are

summarized below.

Genetic Resources and Improvement
Grape germplasm was strengthened by adding

seven new accessions thus increasing the total number

of accessions to 464. Hybrids and clones developed at

the Institute were evaluated at different locations with

variable climate whereas varieties introduced from UC

Davis, California were evaluated under Pune

conditions. Hybrids developed at the Centre for various

purposes viz. wine, juice and table were evaluated and
several promising hybrids were identified. Work on

clonal selection was intensified by exploring different

grape growing regions. Seven mutants were identified

which will be further evaluated.

Protocol for improved seed germination was

standardized for Seyve Villard, a female parent for

breeding programme. Maximum seed germination was

obtained in seeds treated with gibberrelic acid stratified

at 6°C for 52 days.

Microsatellite data of 317 accessions was

analysed for the presence of duplicate genotypes. Sixty

one genotypes were identified as duplicate. Several

misnomers were also identified. Rootstock B2/56 was

identified as a clone of 110R. Cheema Sahebi was

found to be a selection of Spin Sahebi and not Pandhari

Sahebi as reported earlier. Population structure analysis

of 256 genotypes indicated admixtures in the

population.

H.m™ˆH.mar gmamœe
Executive Summary
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C¾nmXZ Óm–Ímo{JH.s
S>m¥J[aO _ybdšÐV _| nm�dˆ pšWV Amgœ{Y go ÓmÔ H.b_ _|

erK  š‹w.Q>Z h†Am0 ̀ Í{n ~ohVa emIm ß`mg AmYmar` Amgœ{Y go
ÓmÔ H.b_ _| {_bm0 ^maV7‹ .mœg gh`moJr n[a`moOZm Ho. AœVJˆV
ÓmÔ CÑrg dmBZ {H.š_m| H.m CnO Am–a dmBZ JwUdÁmm Ho. {bE
_yÞ`mœH.Z {H.`m J`m0 Ómo{Q>`mo_ {d�bofU Ho. {bE AœJya nÁmr6
H.br Am–a Jw³N>m| go ÓmoQ>rZ {ZŒH.fˆU Ho. VarH.m| H.m _mZH.sH.aU
{H.`m J`m0 {d{^Ñ _ybdšÐV H.b{_V Wm¥_gZ grS>b–g _| {d{^Ñ
{dH.mg AdšWm _| Ómo{Q>Amo_ {d�bofU Ho. {bE {Î7{Xem
Bbo‰Q¨>mo‹.moao{gg {d{Y H.m _mZH.sH.aU {H.`m0 

{d{^Ñ _ybdšÐV7gmœHw.a gœ̀ moOZm| _| go _ybdšÐV ""!Ama na
H.b{_V Am–a šd_y{bV Wm¥_gZ grS>b–g _| AJ Ur N>œQ>mBˆ Ho. ~mX
gdmˆ{YH. H.{bH.m š‹w.Q>Z nm`m J`m0 Eogm H.br _| namo„grSo>O
Am–a nm¥br{‹.Zmob Am¥„grSo>O EÐOmB_ H.s ~…T>r h†Bˆ g{H .`Vm Am–a
A{YH. ÓmoQ>rZ _m¿m Ho. H.maU h†Am0 ‹.b H.{bH.m {d ôXZ AdšWm
na nÁmr _| ‹.m¥š‹.moag _m¿m Am–a ‹.bXm{`Vm Ó{VeVVm _| _h¾dnyÛ
ghgØ~Y nm`m J`m0 gdmˆ{YH. CnO ""!Ama na Am–a Ð`yZV_
g|Q> Om¥Oˆ _ybdšÐV na ÓmÔ h†Bˆ0 Oyg _| gmo{S>`_ H.s _m¿m S>m¥J[aO
na H.b{_V Am–a šd_yb bVm _| gdmˆ{YH. O~ {H. ""!Ama na
H.b{_V bVmAm| _| Ð`yZV_ Wr0

H¥.~aZoQ> gm¥{d±m¥Z Ho. {bE {d{^Ñ _ybdšÐVm| Ho. _yÞ`mœH.Z _|
_ybdšÐV "!"8"%E_OrQ>r na H.b{_V bVmAm| _| gdmˆ{YH. N>¦Q>mBˆ
O–d^ma Am–a CnO6 "%!Ama`y na nydˆ š‹w.Q>Z6 J o{dgoH. _ybdšÐV
na gdmˆ{YH. emIm gœ®`m Am–a Jw³N>o ÓmÔ h†E0

dmBZ ÓOm{V`m| H¥.~aZoQ> gm¥{d±m¥Z Edœ gm¥{d±m¥Z Öb—H. {dVmZ
Ó~œY H.m`ˆÓUm{b`m| O–go Jw³N>m {dabZ6 nÁmr hQ>mZm Am–a emIm
{dabZ Ho. {d{^Ñ gœ`moOZ go ‹.b gœKQ>Z _mnX½S> O–go Hwb
KwbZerb R>mog nXmŴ6 EÐWmogmB{ZZ _m¿m6 {‹.Zmob _m¿m _| ~…T>moVar
Am–a Oyg nrEM Am–a nmoQ>¥{e`_ _m¿m _| H._r h†Bˆ0 {~Zm {dVmZ
Ó~œYZ dmbr bVmAm| _| H._ Hw.b KwbZerb R>mog nXmWˆ6
EÐWmogmB{ZZ Am–a {‹.Zmob _m¿m Am–a gdmˆ{YH. Oyg nrEM Am–a
nmoQ>¥{e`_ _m¿m nm`r J`r0

""!Ama _ybdšÐV na H.b{_V H¥.~aZoQ> gm¥{d±m¥Z _| ""!

Production Technology
In Dogridge rootstock, cuttings obtained from

lateral nodes position were early to sprout while shoot

diameter was more in cuttings obtained from basal

nodes. Nineteen wine grape varieties received from

France under Indo-France collaboration project were

evaluated for their yield and quality wine performance.

Methods were standardized for extraction of proteins

from grape leaves, buds, and clusters for proteome

analysis. Protocols for 2-Dimensional Electrophoresis

were standardized to study the proteome in Thompson

Seedless grapes grafted on different rootstocks at

different phenological stages. 

Among different stocks-scion combinations,

Thompson Seedless grafted on 110R rootstocks and

own rooted vines imparted maximum bud burst

percentage after forward pruning which was attributed

to increased peroxidase and polyphenol oxidase activity

in their buds and also to highest protein content.

Significant correlation was also recorded for

phosphorus content in leaves at fruit bud differentiation

and per cent fruitfulness. Highest yield per vine was

recorded on 110R rootstock while least was on St.

George rootstock. Sodium in juice was highest on vines

grafted on Dogridge and own rooted vines while it was

least on 110R rootstock. 

Evaluation of rootstocks for Cabernet Sauvignon

vines revealed, maximum pruning weight in vines

grafted on 101-14Mgt. Early sprouting was recorded on

140Ru.  Maximum number of shoots and clusters were

obtained on Gravesac. Highest yield was recorded on

101.14Mgt rootstock. 

Canopy management practices such as cluster

thinning, leaf removal, shoot thinning either alone or in

combination improved the fruit composition parameters

in terms of increased TSS, anthocyanin concentration,

phenolic contents and reduced pH and juice potassium

in Cabernet Sauvignon and Sauvignon Blanc grapes.

Least TSS, anthocyanin, phenolic content and highest

Juice pH and potassium content was recorded on
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{H.J m nmoQ>me9ho8 H.s Xa go nmoQ>¥{e`_ Ho. Ó`moJ go Ó{V bVm CnO
Am–a ‹.b Jw³N> gœ®`m _| _h¾dnyUˆ dš{È h†Bˆ0 Bg ÓOm{V Ho. {bE
‹.gb AdšWm na AmYm[aV qgMmBˆ g_`7gmaUr H.m _mZH.sH.aU
{H.`m J`m0 &$$8$ {__r dfmˆ Am–a "*'8" {__r Ð`yZV_ qgMmBˆ
go6 A{YH. qgMmBˆ Ho. ~am~a CnO Am–a JwUdÁmm ÓmÔ h†Bˆ0

S>m¥J[aO _ybdšÐV na H.b{_V eaX grS>b–g _| nUˆ bm{b›m
Am–a n[aJbZ6 emImAm| _| nmoQ>¥{e`_ _| _h¾dnyUˆ H._r Am–a
gmo{S>`_ H.s A{YH.Vm Ho. H.maU h†Am0

Iwbo jo¿ _| Wm¥_gZ grS>b–g H.s Xmo dš{È AdšWm H.s
nmofU pšW{V H.m nmCS>ar {_ÞS>Úy ÓmX†^mˆd go gh~œYZ AÏ``Z
{H.`m J`m0 XmoZm| AdšWmAm| _| nmoQ>¥{e`_ H.m ß`m{Y _yÞ`mœH.Z go
gmWˆH. ZH.mam¾_H. ghgØ~ÐY nm`m J`m0 

AZwÝ.nU AÏ``Z _| Zo‹.WobrZ E{g{Q>H. AØb Ho. Ó`moJ
go AZoH. AœJya jo¿m| _| hmoZo dmbo nwŒnH ._ C^ma {dH.ma H.mo ÓdšÁm
{H.`m Om gH.m0 gœaMZm¾_H. AÏ``Z _| gœdhZr ~œS>b H.m gœnrS>Z
XoIm J`m0 

AÓ–b N>¦Q>mBˆ Ho. ~mX $7& nÁmr AdšWm na &!! J m9{b
H.s Xa go „bmoa_o¬.mQ> „bmoamBS> Ho. Ó`moJ go ‹.b7Jw³N> dOZ
Am–a ¾dMm _moQ>mBˆ _| dš{È h†Bˆ6 naÐVw _{U dOZ6 bØ~mBˆ Am–a
ß`mg _| H.moBˆ AÐVa Zht nm`m J`m0

nmXn šdmšÂ` Ó~œYZ
nmCS>ar Am–a S>mCZr {_ÞS>Úy {~_mar Ho. Ó~œYZ hoVw dš{È

AdšWm Edœ {nN>bm {N>…S>H.md na AmYm[aV Am–a Òbm¥Q> {deof
gbmh H.s {ZUˆ` g_WˆZ ÓUmbr Ho. {bE gœdmXm¾_H. do~ BœQ>a‹og
{dH.{gV {H.`m J`m0 Bg ÓUmbr H.mo VrZ {Obm| Ho. #& AœJya
~mJm| _| naIm J`m0 Bg ÓUmbr go Ó{V šWmZ Zm– {N>…S>H.md VH.
H.s ~MV h†Bˆ0

S>rEZE AZwH ._ {d�bofU Ho. AmYma na H.moboQ>moQ¨>mBH._
°bmošnm¥am¥B{S>g H.s EœW o„Zmo©O Ho. Ó_wI amoJOZH. Ho. Ý.n _| nw{œ>
H.s J`r0 EœW o„Zmo©O amoJOZH. H.s Am~mXr _| ~Xbmd na Obdm`w
n[adVˆZ H.s ^y{_H.m H.m {d�bofU {H.`m J`m0 _mZgyZ Ho. Xm–amZ
Am–gV Am–a Ð ỳZV_ Vmn_mZ _| dš{È amoJOZH. EÞgrZmoE EØnrbrZm

control vines which did not receive any canopy

management practices.

In Cabernet Sauvignon grafted on 110R, average

yield and bunch number per vine increased significantly

with the application of potassium @ 100 kg K2O/ha.

Crop stage based irrigation schedule was standardized

for Cabernet Sauvignon grafted on 110R. The treatment

with least external irrigation inputs of 196.1 mm plus

533.5 mm of rainfall was sufficient to provide yield and

quality equivalent to higher irrigation.

Leaf reddening and necrosis in Sharad Seedless

vines on Dogridge rootstock was found to be due to

significantly lower K and higher Na in shoots.

Nutritional status of open field grown Thompson

Seedless was related with powdery mildew incidence

at two growth stages. Potassium showed highest degree

of significant and negative correlation with the disease

rating at both the stages.

In simulation studies, application of naphthalene

acetic acid induced rachis swelling, a disorder observed

in many grape growing regions. Anatomical studies

revealed compression of vascular bundle.

Application of chlormequat chloride @ 500 g/L

at 3-5 leaf stage after April pruning resulted in increased

bunch weight and skin thickness, however no

differences for berry weight, length and diameter were

observed.

Plant Health Management
An interactive web interface for powdery and

downy mildew disease management was developed for

decision support system which provides plot specific

advice based on growth stage and last spray undertaken.

This system was tested at 25 vineyards spread over

three districts. The system resulted in a saving of up to

nine sprays per location. 

Based on DNA sequence analysis, Colletotrichum
gloeosporioides was confirmed as the dominant

pathogen of anthracnose. Role of climate change in the
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H.m H.moboQ>moQ̈>mBH._ °bmošnm¥am¥B{S>g Îmam Ó{VšWmnZ gØ^m{dV H.maU
hmo gH.Vm h–0 EœW o„ZmoO ß`m{Y H.s amoH.Wm_ Ho. {bE AZoH. ZB̂ nrT>r
‹.‹wœ.XrZmeH. narjU _| Ó^mdr nmE JE0 {ÎgœdYˆZ VH.ZrH. _|
Q¨>mBH.moS>_mˆ Ho. {d{^Ñ AmBgmoboQ> H.moboQ>moQ¨>mBH._ °bmošnm¥am¥B{S>g
Am–a H.mo8 Ho.n{ggr go A{YH. dš{È H.a CZ na naOrdr h†E0 Bggo
CZH.s gØ^m{dV O–d{Z`œ¿H. e{−. H.m gœHo.V {_bVm h–0

Amp½dH. {d�bofU Ho. AmYma na AœJya ß`m{Y`m| Ho.
O–d{Z`œ¿U Ho. {bE gœ^m{dV AmR> OrdmUw AmBgmoboQ> ~–{gbg
g~{Q>{bg ÓOm{V Ho. nmE JE0

AœJya bVm go {bE J`o gVmBˆg AÐVõnmXnr Edœ J–a
AÐVõnmXnr OrdmUw AmBgmoboQ> Zo BZ {dQ¨>mo dmVmdaU _| _h¾dnyUˆ
nmXn dš{ÈerbVm {XIm`r0 ~–grbg ÓOm{V Ho. Mma AmBgmoboQ> H.mo
H.sQ>Zmer Ómo‹o.Zmo©\.mog Ho. O–d{dKQ>Z Ho. {bE Ó^mdr nm`m J`m0

{d{^Ñ ZmerOrd H.sQ>m| _| ÓOm{V {d{dYVm Edœ Ó~bVm
H.m AÏ``Z {H.`m J`m0 °`mah H.sQ> Am–a Xmo _mBQ> dJˆ H.s (&
H.sQ> Am–a _mBQ> Ord OœVw {OZ_| nmXn^jr H.sQ> Am–a bm^Xm`H.
ÓmHš.{VH. e¿w ^r gpØ_{bV h–6 H.m ÓboIZ {H.`m J`m0

Am–gV Ð`yZV_ Am–a A{YH.V_ Vmn_mZ6 {nN>bo gmV {XZ
_| dfmˆ Am–a ‹.gb AdšWm Ho. AmYma na a–S> šnmBS>a _mBQ> Ho.
{bE {dnXm {ZYmˆaU _m¥S>b {dH.{gV {H.`m J`m0

H.sQ> ZmerOrd Ó~œYZ Ho. {bE AZoH. gØ^m{dV Vœ¿m| Am–a
~mJdmZr VH.ZrH.m| H.m _yÞ`mœH.Z {H.`m J`m0 {W Òg Am~mXr H._
H.aZo Ho. {bE emIm dš{È amoH.Zm Ó^mdr nm`m J`m0 ^yšWb Ho.
{ZH.Q> nrbm {Mn{Mnm nme6 O¥{gS> Am–a E{‹.S> H.mo ‹œ.gmZo _|
H.maJa {gÈ h†Am0 amœ¨>r` g›o{H.Q> ZmerOrd Ó~œYZ H|.Ã Îmam
{dH.{gV ÓH.me nme O–{gS> Ho. {bE Ó^mdr nm`o J`o0

{W Òg6 {_br~J Am–a _mBQ> Ho. {Z œ̀¿U Ho. {bE šnmBamoQ>oQ§m_oQ>
"#! 5 B{_S>m„bmo{ÓS> "#! @ (&5(& g{H .` KQ>H. Ó{V
ho„Q>oAa Ó^mdr nm`m J`m0 gmBOmnmBˆa "!/ Amo S>r @ !8(
{›br {W Òg Ho. {dÝ.È Ó^mdr nm™m J™m0 Xmo Z™o H.sQ>Zmer
gm™ZQ¨>o{Z{bÓmob Am–a šnm™amoQ>oQ¨>m›oQ> 5 B{›S>m‰bmo{nS> Am–a gmV
Z™o ‹œ.‹y.Xr ZmeH. ghdVˆZr™ nmE JE0 {W Òg Am–a Cggo OwSo>
ZmerOrd ÓOm{V g_yh Ho. {dÜÈ "# {d{^Ñ H.sQ>ZmeH.m| H.m

shift of population of anthracnose pathogen was

analysed. Increase in mean and minimum temperature

during monsoon season could be the possible reason for

replacement of Elsinoe ampelina by thermophillic
Colletotrichum gloeosporioides as the anthracnose
pathogen. Several new generation fungicides were

tested and found effective for the control of anthracnose

disease. In dual culture, several tested Trichoderma
isolates could overgrow and parasitize the isolates of

Colletotrichum gloeosporioides and C. capsici,
indicating their potential as biocontrol agents.

Eight bacterial isolates with potential for

biological control of grape diseases were identified as

belonging to B. subtilis based on molecular analysis.

Twenty seven endophytic and non-endophytic

bacterial isolates from grapevine showed significant

plant growth promoting activity in vitro. Four isolates of
Bacillus spp. were evaluated and found effective in in
vitro biodegradation of insecticide profenofos.

Species diversity and intensity of different insect

pests were studied. More than 75 insects and mite fauna

including phytophagus pests and beneficial natural

enemy fauna belonging to about 11 insects and two mite

orders respectively were documented.

A red spider mite risk assessment model was

developed using four inputs viz. mean minimum and
maximum temperature, local rainfall of seven days and

crop stage.

Several promising tools and cultural methods of

insect pest management were evaluated. Stopping shoot

growth was found to be effective in reducing thrips

population. Yellow sticky traps were found more

effective for trapping jassids and aphids at near ground

height. Fine light trap developed by NCIPM was found

effective in trapping jassids.

Spirotetramate 120 + imidacloproid 120 @ 75+75

g a.i. per ha was found effective against thrips,

mealybugs and mites. Cyazypyr 10% OD @ 0.7 mL

was effective against thrips. Two new insecticides viz.



| ix |

AmHœ.bZ {H.™m J™m Am–a Bg g_yh Ho. {dÝ.È Hw.N> H.sQ>ZmeH.
Ó^mdr nmE J`o0

EH. nr…S>H.Zmer g_`7gmaUr V–`ma H.s J`r Am–a CgH.m
Mma {Obm| _| pšWV #& šWmZm| na _yÞ`mœH.Z {H.`m J`m0 {H.gmZm|
H.s H.m`ˆÓUmbr H.s VwbZm _| g_`7gmaUr Ho. AZwgma {N©>S>H.md
H.aZo go gœVmofOZH. H.sQ> {Z`œ¿H. Ho. gmW gmW {N©>S>H.mdm| H.s
Hw.b gœ®`m _| H._r H.s Om gH.s0

{nH.mo„OršQ¨>m{~Z Am–a ‹.m¥go{Q>b7Eb Ho. Ä…T>Vm Am–a j`
H.m AÏ``Z {H.`m J`m0 {nH.mo„OršQ¨>m{~Z H.s EH.b Am–a Xmo JwZr
_m¿m Ho. {bE H.Q>mBˆ nydˆ AœVamb H ._eõ $ Am–a &8& {XZ V`
{H.`m J`m O~{H. ‹.m¥go{Q>b7Eb H.m Adeof {N©>S>H.md Ho. {XZ hr
A{YH.V_ Adeof gr_m go ZrMo Wm0 B{_S>m„bmo{ÓS> H.m CXJ hU
AÏ``Z {H.`m J`m Am–a _{U _| BgH.m Adeof gœgyMZ gr_m go
ZrMo nm`m J`m0

Mma dš{È {Z`m_H.m| O–go ‹.moa„bmoa ‹o.ZwamoZ6 ' ~|O`b
E{S>ZrZ6 {O~oao{bH. AØb Am–a hmo_mo~ pšgZmo{bS> H.s Ä…T>Vm Am–a
j` H.m AÏ``Z H.a CZH.s AYˆ Am`w {ZYmˆ[aV H.s JBˆ0 

$(& Hš.{f agm`Zmoœ H.s b{jV OmœM Am–a Ó_mUrH.aU Ho.
{bE Orgr7E_Eg9E_Eg AmYm[aV Adeof {d�bofU {d{Y H.m
{dH.mg H.a nm¦M {d{^Ñ _o{Q¨>„g _| nwœ>Vm H.s0 Bgr ÓH.ma #&!
agm`Zm| Ho. {bE EH. Ebgr7E_Eg9E_Eg AmYm[aV {d{Y H.m
{dH.mg Edœ nwœ>Vm H.s0 Ebgr7E_Eg9E_Eg Îmam nmXn _o{Q¨>„g
_| °bmB‹.mogoQ> Am–a CgHo. _oQ>m~mobmBQ> EE_nrE Ho. Adeof
{d�bofU Ho. {bE EH. gab Edœ _O~yV {ZŒH.fˆU {d{Y H.m
{dH.mg Am–a nwœ>Vm H.s JB̂0 {Z`m̂V ̀ mo°` Am–a Kaoby Cn`moJ Ho. {bE
AœJya Z_yZm| _| Adeof _m¿m Am–a H ._e: `yamonr` gœK Am–a ImÍ
An{_lU amoH.Wm_ A{Y{Z`_ Ho. A{YH.V_ Adeof gr_m Ho.
nmbZ H.s {ZJamZr H.s J`r0 g^r Z_yZm| Zo A{YH.V› Adeof
gr_m H.m nmbZ {H.`m0 g^r {d�bo{fV Kaoby dmBZ Z_yZo H.sQ>Zmer
Adeofm| go _w−. Wo0 bmb Am–a Jwbm~r dmBZ _| {‹.Zmob Ho. _m¿m
AmœH.bZ Ho. {bE Ebgr7E_Eg9E_Eg AmYm[aV {d{Y H.m
_mZH.sH.aU {H.`m J`m0 

cyantraniliprole and spirotetramate + imidacloprid were

found to be compatible with seven new

fungicides.Twelve different insecticides were evaluated

against thrips and associated pest species complex. A

few insecticides were found effective against flea beetle

– thrips – jassids – caterpillar pest complex.

A pesticide schedule was prepared and evaluated

at 25 locations spread over four districts. At all locations

total number of sprays were reduced with satisfactory

pest management as compared to the farmers’ practice.

Persistence and dissipation of picoxystrobin and

fosetyl-Al was studied. PHI for single and double dose

of picoxystrobin was 3 days and 5.5 days respectively

whereas fosetyl-Al residues were below MRL on the

date of application itself. Uptake of imidacloprid was

studied and its residues in berry were found to be below

the limit of detection.

Persistence and dissipation of four growth

regulators viz. forchlorfenuron, 6-benzyl adenine,
gibberellic acid and homobrassinolide was studied and

their half life and PHI was estimated.

A GC-MS/MS based residue analysis method was

developed and validated in 5 matrices for targeted

screening and quantification of 375 agrochemicals.

Similarly a LC-MS/MS based method was developed

and validated for 250 chemicals. A simple and rugged

extraction method was developed and validated for

residue analysis of glyphosate and AMPA in plant

matrices by LC-MS/MS. Exportable and domestic

grape samples were monitored for residues and for their

compliance to MRL of European Union and Prevention

of Food Adulteration (PFA) act respectively. All the

samples complied with MRL. All the domestic wine

samples were free from pesticide residues. An LC-

MS/MS based method was standardized for screening

of red wine and rose wines for phenolic constituents.

H.m`ˆH.mar gmamœe
Executive Summary
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H.Q>mBˆ nsMmV Óm–Ímo{JH.s
H¥.~aZoQ> gm¥{d±m¥Z _| N>œQ>mBˆ g_` Am–a ‹.b7Jw³N> ^ma Zo

Ãmjmag Am–a dmBZ Ho. _mnXœS>mo H.mo Ó^m{dV {H.`m0 #! Jw³N>o Ó{V
bVm aIZo go Oyg _| A{YH. Hw.b KwbZerb R>mog nXmWˆ6
EœWmogm`{ZZ Am–a Hwb AZw_m{nV AØbVm nm`r JBˆ0 nhbo N>>ÐQ>mBˆ
H.s JBˆ bVmAm| go ÓmÔ dmBZ _| A{YH. nrEM6 H._ Hw.b
KwbZerb R>mog nXmWˆ6 A{YH. EœWmogm`{ZZ Edœ EÞH.mohb Am–a
A{YH. aœJ Ó~bVm nm`r JBˆ0  Xoa go N>œQ>mBˆ Am–a $! ‹.b7Jw³N>
^ma dmbr bVmAm| go eĤ.amhrZ Am–a A{YH. EÞH.mohb _m¿m dmbr
dmBZ ~Zr0 

Vme E JUoe go ~ZmBˆ JBˆ {H.e{_e H.s AmÃVm _m¿m6 aœJ
Ó~bVm Am–a {‹.Zmob _m¿m Am{X JwU ‹.b7Jw³N>m| H.mo EšH.mo{~ˆH.
AØb go nydˆ CnMmaU go Ó^m{dV h†E0 $!! nrnrE_ EšH.mo{~ˆH.
AØb go nydˆ CnMm[aV ‹.b7Jw³N>m| go ~Zr {H.e{_e _| Ð`yZV_
aœJ Ó~bVm Am–a AmÃˆVm _m¿m nmBˆ JBˆ0 

JwUdÁmm nm–Y gm_J r H.m C¾nmXZ
ImZo ̀ mo°` Am–a dmBZ AœJya {©H.š_m| H.s H.b{_V Am–a šd_yb

dmbr H.ar~ #8& bmI  O_r h†Bˆ H.b_ V–`ma H.a ~oMr JBŸ0 BZHo.
{dH .` go H|.Ã H.mo #8# bmI Ý.n`o H.s Am` ÓmÔ h†Bˆ0 

Óm–Ímo{JH.s šWmZmœVaU
AœJya H.s IoVr Ho. {d{^Ñ nhbwAm| VWm AœJya dmBZ

Óm–Ímo{JH.s Am–a gyMZm H.m AœJya CÍmoJ Ho. {d{^Ñ {hVYmaH.m| Ho.
{bE Ó{ejU H.m`ˆH ._ Ho. Am`moOZ6 jo¿ Xm–ao6 C¾nmXH. gœKm| Ho.
go{_Zmam| _| ^mJrXmar6 gœšWmZ _| gœdmX6 gœšWmZ H.s do~gmBQ> na
OmZH.mar S>mbH.a VH.ZrH.s šWmZmœVaU {H.`m OmVm h–0 d–km{ZH.m|
Zo AœJya C¾nmXH. gœKm|6 am´` gaH.mam|6 Am{X Ho. Îmam Am`mo{OV
go{_Zmam| _| ^mJ {b`m0 AœJya C¾nmXH.m| Zo jo¿ Ho. Xm–am| Ho. Xm–amZ
{d{^Ñ _wÇm| na d–km{ZH.m| Ho. gmW ~mVMrV H.s0 C¾nmXH. gœšWmZ
Îmam Am`mo{OV Ó{ejU H.m`ˆH ._ Îmam bm^mpÐdV h†E0

_mZd gœgmYZ {dH.mg
{ZXoeH. Am–a EH. d–km{ZH. Zo _Bˆ  OyZ #!"" _| ‹ œ.H.©\.Q>ˆ6

O_ˆZr _| Am`mo{OV H.sQ>Zmer Adeof gœJmoŠ>r _| ^mJ {b`m Am–a

Post-harvest Technology
In Cabernet Sauvignon, pruning time and bunch

load affected must and wine parameters. Retaining 20

bunches/vine resulted in more TSS, anthocyanin and

TTA in juice. Wine prepared from early pruned vines

had high pH, low TTA, more anthocyanin and alcohol

and high colour intensity. Wine from late pruned vines

with 30 bunch load was found to contain no sugar and

high alcohol content.

In raisins prepared from Tas-A-Ganesh, moisture

content, colour intensity and phenol content was

significantly affected by pre-treatment of bunches with

ascorbic acid prior to dipping. Minimum colour

intensity and moisture content was obtained in raisins

prepared from bunches pre-treated with ascorbic acid

@ 300 ppm.

Production of Quality Planting Material
Approximately 2.5 Lakh rooted cuttings including

grafted and own rooted cuttings of table and wine

grapes were multiplied in poly bags. Through the sale of

these planting material, the Centre had earned

approximately 2.20 lakh rupees as revenue.

Transfer of Technology
Transfer of technology and information on various

aspects of viticulture and enology is made available to

the various stakeholders of grape industry by organizing

training programmes, making field visits, participation

in growers’/ associations’ seminars, and interaction with

them at the Institute and also placing information on the

Institute’s website. The scientists participated in

seminars organized by various agencies like grape

growers’ associations, state governments, etc. The grape

growers directly interacted with the scientists on various

issues during the field visits. Growers were benefited

by training programmes organized by the Institute.

Human Resource Development
The Director and one Scientist participated in

Pesticide Residue seminar organized at Frankfurt in



| xi |

O_ˆZr6 ©‹ .mœg Edœ `yHo.pšWV {d{^Ñ Ó`moJembmAm| H.m Xm–am {H.`m0
BZ XmoZm| Zo {gVœ~a #!"" _| EAmoEgr ~–R>H. _| EH. VH.ZrH.s
Ón¿ ÓšVwV {H.`m VWm A_o[aH.m _| {eH.mJmo Edœ `yHo. _| {~ šQ>b
Am–a bœXZ _| pšWV E{Ob|Q> Ó`moJembmAm| H.m Xm–am {H.`m0 

S>M gaH.ma H.s gaH.ma  gaH.ma n[a`moOZm T>mœMo Ho. AœVJˆV
EnrS>m Ho. Ó{V{Z{Y_œS>b Ho. gXš` Ho. Ý.n _|  EH.  d–km{ZH. H.s
Ó{V{Z`w{−. H.s J`r0

^maV Ho. Amo AmBˆ dr Ho. %&d| gXš` Ho. Ý.n _| Zm_mœH.Z
Ho. ~mX6 {ZXoeH. Zo #%7#' A„Qy>~a #!"" Ho. Xm–amZ no[ag Am–a
#(7#) A„Qy>~a _m|Q>ono{bEa _| Am`mo{OV Amo AmBˆ dr H.s ~–R>H.m|
_| ^mJ {b`m0

VrZ d–km{ZH.m|6 EH. Óemg{ZH. Am–a EH. VH.ZrH.s šQ>m‹. Zo
AnZo {deofkVm jo¿ _| {d{^Ñ amœ¨>r` gœšWmZm| _| Ó{ejU ÓmÔ
{H.`m0 

amOšd Am`
Ó{ejU nam_eˆ6 AZw~ÐY AZwgœYmZ Am–a godmE¦6 nm–Y

gm_J r Am–a AœJya {dH .` go Bg dfˆ ` %)8%$ bmI Ho. amOšd
H.s Óm{Ô h†Bˆ0

Germany and visited various laboratories in Germany,

France and UK in May-June 2011. They were also

deputed in September 2011 to participate in AOAC

meet and present technical papers apart from visit to

laboratories of Agilent in Chicago and Detroit in USA

and Bristol and London in UK. 

One Scientist was deputed to the Netherlands as a

part of the delegation of APEDA under the framework

of Government to Government project of the Dutch

Government during 10-15th July 2011.

The Director participated in  the OIV meetings

organized at Paris from 24-26th October 2011 and at

Montpellier from 27-28th October after India became

45th member of this international body.

Three scientists, one administrative and one

technical staff were trained in different national

organizations in their respective field of specialization.

Revenue Generation
Revenue of  ` 48.43 Lakhs was generated through

training, consultancy, contract research and services,

sale of planting material and farm produce.

��
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amœ¨>r™ AœJya AZwgœYmZ Ho.ÐÃ 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  _| _hmamœ̈> 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–S>6 VrZ nm–br9E‹.Amanr hmCg Edœ
$& EH.…S> na ‹–.bm Ó™moJm¾_H. AœJya jo¿ h–0 gœšWmZ ›| A~
{d�dšVar™ AZwgœYmZ gw{dYmEœ CnbÖY h— {Og ›| Cç j›Vm
dmbo CnH.aU Am–a ™œ¿ em{›b 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_7Q>rAmoE‹.6 AmBˆgrnr7E_E_9E_Eg6 OoZo{Q>H. EZmbmBOa6
AmaQ>r7nrgrAma _erZ6 BaJm6 {dVmZ {d�bofH.6 dmBZ
{d�bofH.6 EEEg6 ~h†M–Zob {d�bofH.6 ÓmoJ m_o~b E{bgm ÒboQ>
arS>a6 nmXn dš{È H.j Edœ BZ„™y~oQ>a6 Cç j_Vm H.s šQ>r[a™mo
gy‚_Xeu6 {d{^Ñ j_VmAm| Ho. AnH|.ÃH. CnbÖY h–0 

gœšWmZ amœ¨>r™ AœJya OrZ ~—H. H.m šWb h– Am–a BgHo. Ójo¿
OZZÃß™ gœJ h _| %'% AœJya Ó{d{œ>™m¦ 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 Ho.ÐÃ H.mo _mÐ™Vm Xr h– VWm Ho.ÐÃ _|
Ó¾™oH. dfˆ AZoH. N>m¿ AnZr ' _hrZo H.s n[a™moOZmAm| na H.m™ˆ
H.aVo h–œ0 

Ho.ÐÃ 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 ewÈ6 amoJ ›w−. 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 ˆ̀H ._m| VWm
do~gmBQ> na CnbÖY gyMZm Ho. Îmam Óm–Ímo{JH.s šWmZmœVaU Ho.
H.maU C¾nmXH.m| Edœ AÐ` AœJya CÍmoJ Ho. {hVYmaH.m| Ho. ~rM
gœšWmZ H.s Ä�`Vm VWm {d�dgZr`Vm ~T>r h–0 E{nS>m go {dÁmÓo{fV
AœJya {Z`mˆV Ho. {bE H.sQ>ZmeH. Adeofm| H.s {ZJamZr `moOZm Ho.

National Research Centre for Grapes, Pune was

established in January 1997 to undertake mission-

oriented research to address the issues related to grape

production and processing in India. During last fifteen

years, the institute has made tremendous progress in

terms of infrastructure development, research output

and technology dissemination. With a few rented rooms

in the office of the Maharashtra Rajya Draksh Bagaitdar

Sangh (MRDBS) in Manjri in the beginning, the

institute now has a laboratory cum administrative

building, separate buildings of biocontrol laboratory,

National Referral Laboratory, farm office, raisin shed,

three poly/FRP houses and experimental vineyards

spread over 35 acre. The institute has now world-class

research infrastructure in terms of high tech instruments

and tools. LC-MS/MS, GC-MS/MS-TOF ICP-MS,

genetic analyzer, real time PCR machine, IRGA,

canopy analyzer, wine analyzer, AAS, multichannel

autoanalyzer, programmable ELISA plate reader, plant

growth chamber and incubators, stereo microscopes of

high magnification, different types of centrifuges are

some of the high end equipments available for

conducting basic and strategic research. 

The institute is the site for National Grape Gene

Bank and has almost 464 grape accessions in its field

germplasm collection. Such an excellent infrastructure

has resulted in recognition of the Centre for

postgraduate studies by Pune University, Pune and

Shivaji University, Kolhapur besides other universities

in the country and every year several students complete

their six months project work at this Institute.

A nursery with a three star rating from National

Horticulture Board provides true to type and genuine

and disease-free planting material of promising

rootstock and commercial table and wine grape

varieties. Transfer of technology through regular field

visits of scientists of the Institute and their participation

in growers’ seminars, in house interaction, training

programmes and information placed on website has

increased the Institute’s clear visibility and credibility

among the growers and other stakeholders of grape

industry. Successful implementation of APEDA funded

n[aM™
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g‹.bVmnydˆH. H.m`mˆÐd`Z Zo gœšWmZ H.s _{h_m _| H.m‹.s `moJXmZ
{H.`m h–0 

Ho.ÐÃ _| AZwgœYmZ H.m`ˆH ._ ^maVr` AœJya CÍmoJ H.s
Amd�`H.VmAm| Ho. _yÞ`mœH.Z Ho. ~mX ~Zm`o OmVo h— VWm CÐh|
g_`7g_` na nœMdfu` g_rjm Q>r_ 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.Q>mBˆ n�MmV Óm–Ímo{JH.s6
AZwgœYmZ Ho. ß`mnH. jo¿ h–0 "& gœšWmZr` AZwgœYmZ H.m`ˆH ._m|
Ho. Abmdm6 H.Bˆ ~m‘ {dÁm nmo{fV n[a`moOZm`| Mb aht h—0 Ho.ÐÃ
_| nam_eˆ godmEœ Edœ A{YXoe go gœ~œ{YV AZw~œY AZwgœYmZ ^r
ÓJ{V na h–0

Pesticide Residue Monitoring Plan for export grape has

contributed substantially to the stature of the Institute.  

The research programmes are formulated after

assessing the needs of grape industry in India and

modified time to time based on the recommendation of

Quinquennial Review Team (QRT), Research Advisory

Committee (RAC), and inputs from other grape

industry stake-holders.

Presently research is conducted under broad areas

of Genetic Resources and Improvement, Production

Technology, Plant Health Management and Pre and

Post harvest technology. Besides 15 institutional

research programmes, several externally funded

projects are in progress. The Centre also undertakes

consulting and mandate related contractual research.

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 ›| dš{È

• Obdm`w n[adVˆZ Am–a VZmd Ó~œYZ

• _yÞ`d{ŶV C¾nmX {dH.mg6 ImÍgwajm Am–a JwUdÁmm Am�dmgZ

• O–dÓ{VH.aU6 O–dCdˆaU6 O–d7AUw6 O–dgwÄ…T>rH.aU6 O–dajm6
O–dgwajm Am–a O–dgœdoXH.

• Óm–Ímo{JH.s hšVmœVaU Ho. {bE AmBˆQ>r 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 2011-12
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gœJR>Zm¾›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

Committee
Director
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{dÁmr` {ddaU / Financial statement

H .8gœ8
Sl.

No.

erfˆ/Heads

Ama8Bˆ8/R.E. 
2011-12

ß™™ /Expenditure
2011-12

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 7.00 244.00 6.87 243.98 7.00 244.00

2. Amo8Q>r8E8 / O.T. A. 0.00 0.00 0.00 0.00 0.00 0.00

3. ™m¿m ^Ámm / T. A. 7.00 1.00 7.00 1.00 7.00 1.00

4. CnH.aU / Equipments 100.00 21.00 100.00 21.00 100.00 21.00

5. nwšVH.mb` nwšVH|. / Library books 0.00 0.00 0.00 0.00 0.00 0.00

6. AÐ` Ó^ma / Other charges 130.00 94.75 130.00 94.75 130.00 94.75

7. {Z›mˆU H.m™ˆ / Works 154.00 20.00 154.00 20.00 154.00 14.00

8. ‹.ZuMa / Furniture 2.00 4.00 2.00 4.00 2.00 4.00

9. n|eZ / Pension 0.00 0.26 0.00 0.26 0.00 0.26

Hw.c / Total 400.00 385.01 399.87 384.99 400.00 379.01 48.43*

( ` bmIm| ›| / ` in Lakhs )

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

*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 15 1

3. VH.ZrH.s / Technical 8 8 0

4. Óemg{ZH. / Administrative 13 8 5

5. ghm`H. / Supportive 7 7 0

Hw.b / Total 45 39 6

NRC for Grapes | Annual Report 2011-12
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AZwgœYmZ CnbpÖY`mœ
Research Achievements

AmZwdœ{eH. gœgmYZ Am–a gwYma

AœJya OZZÃß` gœJ h Am–a gwYma

amœ¨>r` g{H .` AœJya OZZÃß` _| gmV Z`r Ó{d{Š>`mœ
gpØ_{bV hmoZo go Hw.b Ó{d{Š>`m| H.s gœ®`m %'% hmo J`r h–0 Xmo
Ó{d{Š>`mœ 2EgAmo7% „bmoZ ('# Am–a ‹.aH.b „bmoZ #%#3
Zmam`UJmœd go VWm nmœM Ó{d{Š>`mœ `Wm EM7#$* 2{d8
{Q>br‹.mo{b`m • Mr_m gmho~r36 EM7&$$ 2{d8 {Q>br‹.mo{b`m •
Jwbm~r36 {d8 nm_oQ>m6 EM7(!! 2{d8 [ano[a`m • {d8 ÜnopšQ¨>g3
Edœ EM7"$!) 2OoØg • {H.e{_e ~ob`r3 AmKmaH.a AZwgœYmZ
gœšWmZ6 nwUo go ÓmÔ H.s J`r0

AœJya OZZÃß` H.m {d{^Ñ šWmZm| na _yÞ`mœH.Z 

gœšWmZ _| {dH.{gV Xmo gœH.a Am–a „bmoZb M`Z VWm nhbr
~ma Am`m{VV {H.š_m| H.m {d{^Ñ jo¿m| _| _yÞ`mœH.Z {H.`m J`m6
{OZH.m {ddaU Vm{bH.m " _| {X`m J`m h–0

Ho.{b‹.m¥{Zˆ̀ m {d�d{dÍmb`6 So>{dg go nhbr ~ma Am`m{VV
Mma {H.š_m| H.m _hmamœ¨> am´` Ãmj ~mJmBˆVXma gœK Ho. Ójo¿m| _|
bJmVma Xygao dfˆ CnO6 JwUdÁmm gœ~œ{YV JwU Am–a _{U H.amamnZ
Ho. {bE _yÞ`mœH.Z {H.`m J`m 2Vm{bH.m # Am–a $30

ZBˆ AœJya {H.š_ 9 gœH.a Am–a „bmoZb M`Z 9 C¾n[adVu H.m
{dH.mg

g|Q>r{Z`b grS>b–g Am–a {H.e{_e amoOm{dg Ho. „bmoZb
M`Z H ._eõ _mœOar ZdrZ Am–a {H.e{_e amoOm{dg ßhmBQ> Edœ Xmo
gœH.am| `Wm E")7$ 2Ho.amo{bZm Öb–H. amo©O • Wm¥_gZ grS>b–g3
VWm EEM#7) 2pšnZ gmho~r • Öb–H. _wZ«.m3 H.m hma_moZ
AZwÓ`moJ H.s Ó{V{H .`m {ZYmˆaU {H.`m J`m0 BZ OrZmoQ>mBn _|
hma_moZ AZwÓ`moJ go Jw³N>m Am–a _{U _mnX½S>m| _| _h¾dnyÛ AÐVa
nm`m J`m 2Vm{bH.m % Edœ &30

„bmoZb M`Z H.s nhMmZ H.m H.m`ˆ gmobmnya6 gmœJbr6
Zmam`UJmœd Am–a Zm{gH. jo¿m| _| Ómaœ{^H. So>Q>m gœJ {hV H.a ge−.
{H.`m J`m0 Hw.b gmV C¾n[adVu bVmAm| 2% Öb–H. grS>b–g Am–a
$ g‹o.X grS>b–g3 H.s Øh–gmb 2gmœJbr36 ~moam_Zr 2gmobmnya36

Genetic Resources and Improvement

Collection and augmentation of grape germplasm

Seven new accessions were added to NAGS

raising total number of accessions to 464. Two

accessions (SO-4, cl. 762, Fercal cl. 242) were collected

from CIL, Narayangaon whereas, five accessions viz.
H-239 (V. tilifolia x Cheema Sahebi), H-533 (V. tilifolia
x Gulabi), V. palmata, H-700 (V. riparia x V. rupestris),
H-1308 (James x Kishmish Belyi) were obtained from

Agharkar Research Institute, Pune.

Evaluation of grape germplasm at different
locations

The performance of two hybrids and clonal

selections developed at the Institute and introduced

varieties were evaluated at farmer’s field. The details

are given in table 1.

Four varieties introduced from UC, Davis,

California, USA were evaluated for the 2nd year in

succession  at MRDBS Farm for their yield, quality

related traits and berry crispness. The performance of

these varieties is given in table 2 and 3.

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

The performance of Manjri Naveen, a mutant

selection of Centennial Seedless and Kishmish Rozavis

White, mutant of Kishmish Rozavis and two hybrids

viz. A18-3 (Carolina Black Rose x Thompson Seedless)
and AH2-8 (Spin Sahebi x Black Monukka) in response

to hormone application was evaluated. These genotypes

responded to hormonal application and significant

differences were observed in bunch and berry

parameters (table 4 and 5).

The work on the identification of more clonal

selections was intensified by exploring Solapur, Sangli,

Narayangaon and Nasik area with the collection of

preliminary data. Total seven mutant vines  (4 black

seedless and 3 white seedless) were identified from
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H .8gœ8
Sl. No.

gœH.a9{H.š_9„bmoZ*
Hybrid/variety/clone*

nm–Ym| H.s
gœ®`m
No. of 
plants

ÓXeˆZ / Performance

Jw³N>o9bVm
Bunches/

vine

Jw³N>m dOZ 2J m3
Bunch weight

(g)

_{U JwU
Berry qualities

1. E")7$ 2Ho.amo{bZm Öb–H. amo©O •
Wm¥_gZ grS>b–g3
A18-3 (Carolina Black Rose

x Thompson Seedless)

12 40 550 aœJrZ ~rOa{hV6 EH. g_mZ nH.Zodmbr Am–a
~m[ae Ho. {bE g{hŒUw
Colored seedless, ripening uniform and

tolerant to rains 

2. _o{S>H.m 2nygm ZdaœJ • Õbo_
grS>b–g3
Medika (Pusa Navrang x

Flame Seedless)

14 45 350 _wbm`_ ~rO6 Q>oZMy[a™Z6 EH. g_mZ Edœ OÞXr
nH.Zodmbr6 ~m[ae Ho. {bE g{hŒUw
Soft seeded, teinturier, uniform, early

ripening, tolerant to rains

3. _šH.Q> h–Ø~Jˆ 2H.mo[a`m3
Muscat Hamburg (Korea)

25 25 350 EH. g_mZ nH.Zodmbr
Uniform ripening

4. {H .g_g amo©O
Christmas Rose

10 10 600 Hw.aHw.ao _{U6 EH. g_mZ Xoar go nH.Zodmbr6
~m[ae Ho. {bE g{hŒUw
Crisp berries, uniform, late ripening,

tolerant to rains

5. aoS> °bmo~
Red Globe

30 6 550 ÄT> _moQ>o _{U6 ~m[ae Ho. {bE g{hŒUw
Firm bold berries, tolerant to rains

6. {H.e{_e amoOm{dg ßhmBQ>
Kishmish Rozavis White

(clone of Kishmish Rozavis)

300 39 450 OrE Am–a grnrnr`y Ó`moJ Ho. {bE Ó{VgmX
Responds to GA and CPPU treatments

Vm{bH.m "8 E_Q>rE VhV {d{^Ñ BbmH.m| _| amAœAZwHo. {H.š_m| Ho. ÓXeˆZ
Table 1. Performance of NRCG varieties under MTA at different localities

*{H.e{_e amoOm{dg ßhmBQ> H.m n[ajU ~rOmnya6 H.ZmˆQ>H. ›| lr8 ~r8 E_8 H.moH.ao Am–a AÐ™ {H.š›m| H.m n[ajU WoZr6 V{›bZmSw ›| lr8 _wHwœ.XZ
Ho. Ójo¿ ›| {H.™m J™m/Kishmish Rozavis White was tested at Bijapur, Karnataka in Mr. B. M. Kokare's field and other verities at
Theni, Tamilnadu in Mr. Mukundan's field.

dmbdm 2gmœJbr36 ~moar6 ^mogo 2gmœJbr3 Am–a {Z‹.mb 2Zm{gH.3
_| nhMmZ H.s J`r0 

BZ šWmZm| Ho. {bE Ómaœ{^H. OrnrEg So>Q>m6 _šXm {d�bofU
O–go nrEM6 Bˆgr6 H¥.pÞe™› H.m~m}ZoQ>6 Am¥aJ¥{ZH. H.m~ˆZ6 CncÖY
ZmBˆQ¨>moOZ6 ‹.m¥š‹.moag6 nmoQ>¥{e™›6 H¥.pÞe`_6 _¥±o{e`_6 gÞ‹.a6

Mhaisal (Sangli), Boramani (Solapur), Walwa (Sangli),

Bori, Bhose (Sangli) and Niphal (Nasik).

Basic data were collected regarding GPS data, soil

analysis (pH, E.C, calcium carbonate, organic carbon,

available N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu and Na)
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Vm{bH.m #8 Am`m{VV ImZo `mo°` AœJya {H.š_m| H.m ‹.b n–Xmdma6 Jw³N>m Edœ _{U JwU
Table 2. Fruit yield, bunch and berry characters of introduced table grape varieties

Vm{bH.m $8 Am`m{VV ImZo `mo°` AœJya {H.š_m| _| _{U gœaMZm
Table 3. Berry composition in introduced table grape varieties

H .8gœ8
Sl. No.

{H.š_9OrZmoQ>mBn
Variety/genotype

Oyg
Juice
(%)

Q>rEgEg
TSS (°Brix)

AØb 2J m_9br3
Acid (g/L)

nrEM
pH

{H.e{_e dgybr
*Raisin recovery

(%)T V

1.
Am¥Q>_ am¥`b
Autumn Royal

44 20.4 3.1 0.03 3.58 21.25

2.
Am¥Q>_ grS>b–g
Autumn Seedless

50 22.0 2.9 0.05 3.74 21.67

3.
Öbe grS>b–g
Blush Seedless

56 17.8 3.2 0.02 3.66 18.40

4. _mH.sˆ Marquis 49 19.8 2.6 0.07 3.80 19.78

grS>r 2nr = !8!&3 
CD (p = 0.05) 

3.5 1.40 0.59 NS NS 0.85

* gyIo AœJya H.s "% Ó{V eV Z_r Ho. šVa na At  14% moisture level of dried  grapes

H .8gœ8
Sl. No.

{H.š_9OrZmoQ>mBn
Variety/ genotype

Jw³N>o9bVm 
Bunches/
vine

Jw³N>m dOZ
2J m3
Bunch

weight (g)

_{U9Jw³N>m
Berries/
bunch

"! _{U
dOZ2J m3
10 berry

weight(g)

_{U ß`mg
2{__r3
Berry

diameter

(mm)

~rO gœ®`m
Am–a dOZ 2{_
J m39"! _{U
Seed No. and

weight (mg)/

10 berry

1.
Am¥Q>_ am¥`b
Autumn Royal

18 580 154 50.84 19.5 –

2.
Am¥Q>_ grS>b–g
Autumn Seedless

25 580 165 41.16 17.4 –

3.
Öbe grS>b–g
Blush Seedless

35 260 92 35.32 16.8 28(380)

4. _mH.sˆ Marquis 34 390 143 33.70 16.6 32(760)

grS>r 2nr = !8!&3
CD (p = 0.05) 

3.50 123 27 4.50 1.80 –
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Am`aZ6 _¦JZrO6 q©OH.6 H.m¥na Am–a gmo{S>`_ VWm Ob {d�bofU
O–go nrEM6 Bˆgr6 „bmoamBS>6 ZmBQ¨>oQ>6 H.m~m}ZoQ>6 ~mBˆ7H.m~m}ZoQ>6
H¥.pÞe`_6 _¥±o{e`_6 gmo{S>`_6 nmoQ>¥{e`_6  _¥±o{e`_õH¥.pÞe`_6
EgEAma6 AmaEggr6 H–.br AZwnmV na So>Q>m {d�bofU {H.`m
J`m0 BgHo. Abmdm nÁmr Ho. Z_yZm| _| E{bgm Ho. Îmam OrEbAmaE7
dr # Edœ dr$ {dfmUw H.s CnpšW{V Ho. narjU {H.E JE0 _mVš
Am–a C¾n[adVu bVmAm| _| dmZšn{VJwU O–go Ho.Z ß`mg6 emIm
bØ~mBˆ6 ndmŸVa6 nÁmr jo¿‹.b6 ‹.bXm`Vm Ó{VeV6 H.br š‹w.Q>Z
Ho. {bE {XZ6 nwŒnU Ad{Y VWm Jw³N>m JwU 2Jw³N>m dOZ6 "!
_{U dOZ6 _{U bØ~mBˆ6 _{U ß`mg6 ¾dMm _moQ>mBˆ6 nUˆdšÐV
_moQ>mBˆ6 Q>rEgEg6 AØbVm3 XOˆ H.s J`t0

^ yU~Mmd VH.ZrH. Îmam {dH.{gV AÐVÓˆOmVr` gœH.am| H.m
{ZYmˆaU

^ yU~Mmd VH.ZrH. Îmam {dH.{gV N>õ AÐVˆÓOmVr` gœH.am|
Am–a EH. _w−. nam{JV Õbo_ grS>b–g nm–Yo H.m Jw³N>m Am–a _{U
JwUm| Ho. {bE {ZYmˆaU {H.`m J`m0 BZ gœH.am| H.m {ZŒnmXZ So>Q>m
Vm{bH.m ' Am–a ( _| {X`m J`m h–0 `h n[a`moOZm grS>b–g _{U
dmbr ß`m{Y Ó{VamoYH. AœJya {H.š_ {dH.{gV H.aZo Ho. {bE AmaØ^
H.s J`r Wr AVõ ^{dŒ` _| BZ gœH.am| H.m ß`m{Y Ó{VamoYZ Am–a
AœJya Hš.{f H.m`ˆÓUmbr na Ó{V{H .`m Ho. {bE {ZYmˆaU {H.`m
OmEJm0  BZ g^r OrZmoQ>mBn _| Cç Hw.b KwbZerb R>mog nXmWˆ6
{ZØZ AØbVm Am–a A{YH.Va erK  n[an‰d ÓH.ma Wo0

dmBZ AœJya gœH.am| H.m {ZYmˆaU

gœšWmZ _| {dH.{gV dmBZ AœJya gœH.am| H.m CnO Am–a
JwUdÁmm gœ~œYr JwUm| Ho. {bE AmœH.bZ {H.`m J`m0 gm_mÐ`Võ
gœH.am| _| C¾Hš.œ> ‹.b JwU nmE J`o {OgH.m {ddaU Vm{bH.m ) _|
{X`m J`m h–0

Oyg AœJya gœH.am| H.m {ZYmˆaU

gœšWmZ _| {dH.{gV Oyg AœJya gœH.am| Ho. {ZYmˆaU H.m So>Q>m
Vm{bH.m * _| ÓšVwV h–0 gœH.am| _| Oyg CnO Am–a JwUdÁmm H.s
gm_Â`ˆ {XImBˆ Xr0 Am¥JˆZmob–pÒQ>H. narjUm| _| nygm ZdaœJ Am–a
Õbo_ grS>b–g Ho. gœH.a _o{S>H.m Ho. {bE ~ohVa šdrHš.{V nm`r J`r0

and water analysis (pH, E.C., chloride, nitrate,

carbonate, bi-carbonate, calcium, magnesium, sodium,

potassium, Mg/Ca ratio, SAR, R.S.C., Kelley’s ratio).

Also the leaf samples were tested for the presence of

viruses through ELISA (for strains GLRaV2,

GLRaV3). Observations were recorded for the

vegetative characters (cane diameter, shoot length,

internode length, leaf area, percent fruitfulness, days

taken for bud sprout, days for flowering) and bunch

characters (bunch weight, 10 berry weight, berry length,

berry diameter, skin thickness, pedicel thickness, total

soluble solid, acidity) for the mutant vine as well as

mother vine for comparison.

Evaluation of interspecific hybrids developed
through embryo rescue techniques

Six interspecific hybrids developed through

embryo rescue technique and one open pollinated plant

of Flame Seedless were evaluated for their bunch and

berry characters. The performance data of these hybrids

is given in table 6 and 7. This program was taken to

develop disease tolerant grapevines with seedless

berries. Further these hybrids will be evaluated for their

disease tolerance and response to viticultural practices.

All the above genotypes are showing high TSS, low

acidic and mostly early maturing types (<120 DAP).

Evaluation of wine grape hybrids 

The wine grape hybrids developed at the Institute

were evaluated for their yield and quality related traits.

The data is presented in table 8. In general the crosses

performed better with superior fruit qualities for wine

making.

Evaluations of juice grape hybrids

The data on evaluation of juice grape hybrids

developed at the Institute is presented in table 9. The

hybrids showed potential for juice yield and qualities.

Organoleptic test of these hybrids suggest better

acceptance for juice from Medika, a hybrid of Pusa

Navrang and Flame Seedless (table 10). Mean
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Vm{bH.m %8 Hw.N> „bmoZb M`Z9H .m¥gog H.s hma_moZ AZwÓ`moJm| Ho. {bE Ó{V{H .`m
Table 4. Response of some clonal selections/crosses to hormonal applications

H .8gœ8
Sl. No.

{H.š_9OrZmoQ>mBn
Variety/genotype

Jw³No9bVm
Bunches/

vine

Jw³N>m dOZ
2J m3
Bunch

weight

(g)

_{U9Jw³N>m
Berries/

Bunch

"! _{U
dOZ 2J m3
10 berry

weight

(g)

_{U ß`mg
2{__r3
Berry

diameter

(mm)

~rO gœ®`m Am–a
dOZ 2{_ J m39

"! _{U
Seed No. and

weight (mg)/

10 berry

1.
E")7$ 2AZwnMm[aV3 
A18-3 (Control)

34 190 126 23.7 16.4 12(410)

2.

E")7$ 2OrE @ &! nrnrE_ 5 grnrnr`y
@ !8#& nrnrE_3
A18-3 (GA @ 50 ppm + CPPU

@ 0.25 ppm)

34 320 92 59.7 17.0 16(374)

3.
_mœOar ZdrZ 2AZwnMm[aV3
Manjri Naveen (Control)

26 270 74 35.6 15.8 -(s)

4.

_mœOar ZdrZ 2OrE @ "! nrnrE_ 5
grnrnr`y @ !8#& nrnrE_3
Manjri Naveen (GA @ 10 ppm +

CPPU  @ 0.25 ppm)

26 380 64 57.4 17.4 -(s)

5.
{H.e{_e amoOm{dg ßhmBQ> 2AZwnMm[aV3
Kishmish Rozavis White (control) 

39 260 92 24.6 15.0 -

6.

{H.e{_e amoOm{dg ßhmBQ >2OrE @ &!
nrnrE_ 5 grnrnr`y @ !8#& nrnrE_3
Kishmish Rozavis White (GA @ 50

ppm + CPPU @ 0.25 ppm) 

39 430 68 58.5 19.6 -

7.
EEM#7) 2AZwnMm[aV3
 AH2-8 (control) 

46 165 70 22.0 14.6 -

8.
EEM#7) 2OrE @ $! nrnrE_3
AH2-8 (GA @ 30 ppm) 

46 290 60 44.6 19.0 -

grS>r 2nr = !8!&3
CD (p = 0.05)

- 86 23 5.30 1.2 -

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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Vm{bH.m &8 hm_m}Zb AZwÓ`moJm| go Ó^m{dV H .m¥gog9„bmoZb M`Zm| H.s _{U gœaMZm
Table 5. Berry composition as affected by hormonal applications in  crosses/clonal selections

H .8gœ8
Sl. No.

{H.š_9OrZmoQ>mBn
Variety/genotype

Oyg
Juice

Q>rEgEg
TSS
(°Brix)

AØb 2J m_9br3
Acid (g/L)

nrEM
pH

H.Q>mBˆ g›™ 2N>œQ>mBˆ
Ho. ~mX {XZ3

Harvest at  DAP
T V

1.
E")7$ 2AZwnMm[aV3
 A18-3 (Control) 

67.8 21.0 6.4 0.05 3.12 120

2.

E")7$ 2OrE @ &! nrnrE_ 5 grnrnr`y
!8#& nrnrE_3 
A18-3 (GA @ 50 ppm + CPPU @ 0.25

ppm)

58.7 18.5 6.0 0.08 3.14 128

3.
_mœOar ZdrZ 2AZwnMm[aV3
Manjri Naveen (Control)

57.9 19.2 3.4 0.08 3.72 110

4.

_mœOar ZdrZ 2OrE @ "! nrnrE_ 5
grnrnr`y @ !8#& nrnrE_3
Manjri Naveen (GA  @ 10 ppm +

CPPU  @ 0.25 ppm)

51.8 18.0 3.1 0.06 3.75 115

5.
{H.e{_e amoOm{dg ßhmBQ> 2AZwnMm[aV3
Kishmish Rozavis White (control) 

70 18.4 3.5 0.04 3.70 120

6.

{H.e{_e amoOm{dg ßhmBQ> 2OrE @ &!
nrnrE_ 5 grnrnr`y @ !8#& nrnrE_3
Kishmish Rozavis White (GA @ 50

ppm + CPPU @ 0.25 ppm)

41 20.0 4.4 0.06 3.52 135

7.
EEM#7) 2AZwnMm[aV3
AH2-8 (control) 

71 25.6 4.3 0.04 3.70 120

8.
EEM#7) 2OrE @ $! nrnrE_3
 AH2-8 (GA @ 30 ppm) 

43 24.8 4.7 0.06 3.64 125

grS>r 2nr = !8!&3 / CD (p = 0.05) 5.8 1.4 0.9 NS NS -

Am–gV Am¥JˆZmob–pÒQ>H. AœH. _o{S>H.m Ho. {bE gdmˆ{YH. VWm CgHo.
~mX EEM$7(6 AH.mˆ �`m_ Am–a EM$7"$ Ho. {bE nmE J`o
2Vm[bH.m "!30

organoleptic scores for color, flavour and consistency

were maximum for Medika followed by AH3-7, Arka

Shyam and AH3-13 .
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Vm{bH.m '8 AÐVˆÓOmVr` gœH.am| _| ‹.b CnO Am–a _{U JwU
Table 6. Fruit yield and berry qualities of interspecific hybrids

H .8gœ8
Sl. No.

gœH.a
Hybrid

Jw³N>o9
bVm

Bunches/

vine

Jw³N>m
dOZ 2J m3
Bunch 

weight (g)

_{U9
Jw³N>m
Berries/

bunch

"! _{U
dOZ 2J m3
10 berry

weight (g)

_{U ß`mg
2{__r3
Berry dia.

(mm)

~rO gœ8 Am–a
dOZ 2{_J m3
Seed No. and

weight (mg)*

1.
B"(7%* 2Õbo_ grS>b–g • H.m¥ÐH.Sˆ>3
E17-49 (Flame Seedless x Concord)

14 197.8 172 13.3 12.5 14 (130)

2.
B"(7&! 2Õbo_ grS>b–g • H.Q>m~m3
E17-50 (Flame Seedless x Catawba)

09 124.5 90 14.9 13.4 13 (322)

3.
B"'7&( 2Õbo_ grS>b–g • H.Q>m~m3
E16-57(Flame Seedless  x Catawba)

21 89.0 130 4.8 10.1 Seedless

4.
B"'7&% 2Õbo_ grS>b–g 7 Amonr3
E16-54 (Flame Seedless - Op)

18 173.4 124 16.6 14.6 24 (155)

5.
B"'7" 2Wm¥_gZ grS>b–g • H.m¥ÐH.Sˆ>3
E16-1 (Thompson Seedless x Concord)

22 66.8 69 14.6 12.1 13 (325)

6.
B#!7" 2Wm¥_gZ grS>b–g • H.m¥ÐH.Sˆ>3
E20-1(Thompson Seedless x Concord)

24 195.0 140 15.3 13.4 Seedless

7.
B"'7# 2Wm¥_gZ grS>b–g • H.Q>m~m3
E16-2 (Thompson Seedless x Catawba)

53 122.7 75 17.9 13.5 16 (548)

AZwgœYmZ CnbpÖY™mœ
Research Achievements

Vm{bH.m (8 AÐVˆÓOmVr` gœH.am| _| _{U gœaMZm H.m _yÞ`mœH.Z
Table 7. Evaluation of berry composition of interspecific hybrids 

H .8gœ8
Sl. No.

gœH.a
Hybrid

Oyg
Juice (%)

Q>rEgEg
TSS 
(°Brix)

AØb 2J m_9br3
Acid (g/L)

nrEM
pH

T V

1. B"(7%* / E17-49 62.5 22.2 3.8 0.03 3.43

2. B"(7&! / E17-50 64.4 19.0 4.9 0.08 3.46

3. B"'7&( / E16-57 46.0 19.0 3.7 0.08 3.54

4. B"'7&% / E16-54 52.0 19.6 4.3 0.07 3.34

5. B"'7" / E16-1 66.2 22.2 2.3 0.02 3.66

6. B#!7" / E20-1 55.6 20.2 3.7 0.01 3.46

7. B"'7# / E16-2 66.6 17.6 3.4 0.07 3.23

*Ó{V "! ›{U / per 10 berries
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Vm{bH.m "!8 VmOo Oyg H.m Am¥J}Zmob–pÒQ>H. šH.moa
Table 10. Organoleptic score of fresh juice 

H .8gœ8
Sl. No.

{H.š_9OrZmoQ>mBn
Variety/genotype

Am–gV Am¥J}Zmob–pÒQ>H. šH.moa
Mean Organoleptic Score

gœM`r šH.moa
Cumulative

score
aœJ

Colour
gwJœY
Flavor

gœJVVm
Consistency

1.
AHˆ. �`m_ 2~|Jbmoa ÖÞ`y • Öb–H. MØnm3
 Arka Shyam (Bangalore Blue x Black Champa)

3.6 ± 0.91 3.3 ± 0.64 3.8 ± 1.27 10.70

2.
_o{S>H.m 2nygm ZdaœJ • Õbo_ grS>b–g3
Medika (Pusa Navrang x Flame Seedless)

4.6 ± 0.51 3.8 ± 0.80 4.0 ± 0.54 12.40

3.
EEM$7"$ 2~|Jbmoa ÖÞ`y • Õbo_ grS>b–g3
AH3-13 (Bangalore Blue x Flame Seedless)

3.6 ± 0.51 3.6 ± 0.65 3.1 ± 0.85 10.30

4.
EEM$7( 2‹ y.amoQ>a dopÞQ§bZa • Öb–H. MØnm3
AH3-7 (Fruhroter Veltliner x Black Champa)

3.8 ± 0.58 3.5 ± 0.64 4.0 ± 0.36 11.30

g‹o.X Am–a ~r{OV ImZo `mo°` AœJya gœH.am| H.m {ZYmˆaU

Mma g‹o.X Am–a ~r{OV ImZo ̀ mo°` AœJya gœH.am| H.m {ZYmˆaU
{H.™m J™m Am–a CZH.s {ZŒnmXZ {H. VwbZm ~r{OV {H.š_ AZm~7
E7emhr go H.s J`r 2Vm{bH.m ""30 Xygao ~r{OV gœH.am| Ho.
_wH.m~bo6 Cç CnO Am–a C¾Hš.œ> _{U JwUm| Ho. H.maU EEM#7*
gdmˆ{YH. AmemOZH. nm`m J`m0

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

gœH.aU H.m ˆ̀H ._ _| _mXm OZH. {H.š_ go{d {dbmSˆ> #$&!"
_| ~rO AœHw.aU Ó{VeVVm ~T>mZo Ho. {bE ~rO AœHw.aU Ó`moJ
{H.`m J`m0 ~rO !8& _moba hmBS¨>moOZ naAm¥„gmBS> Ho. Kmob _|
{^Jm H.a Xmo {hšgm| _| ~mœQ> {XE J`o0 ~rOm| Ho. EH. {hšgo H.mo
{O~ao{bH. AØb VWm Xygao {hšgo H.mo {~Zm {O~ao{bH. AØb go
CnMm[aV H.a šQ¨>oQ>r{‹.Ho.eZ Ho. {bE {d{^Ñ {XZm| Ho. {bE #°go6
%°go6 '°go6 )°go Am–a "!°go Vmn›mZ na aIm J`m0 {O~ao{bH.
AØb go CnMm[aV Am–a '°go na &# {XZm| VH. aIo J`o ~rOm| _|
gdmˆ{YH. ~rO AœHw.aU h†Am0 

Evaluation of white and seeded table grape hybrids

Four white and seeded table grape hybrids were

evaluated and their performance was compared with

Anab-e-Shashi a popular seeded variety (table 11).

AH2-9 was found most promising with good yield and

superior berry characters among other seeded table

grape hybrids.

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

The experiment on seed germination was

conducted to improve the seed germination in Sevey

Villard 23501, which was the female parent for

hybridization programme. Seeds were soaked in the

solution of H2O2 (0.5M) and divided into two parts.

One lot of the seeds was treated with Gibberellic acid

and one without Gibberellic acid. Samples from each

of these lots were then kept for stratification at 2°C,

4°C, 6°C, 8°C and 10°C for different days. Maximum

seed germination was obtained in the seeds treated with

gibberellic acid stratified at 6°C for 52 days.
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^maVr` ~mJdmZr AZwgœYmZ gœšWmZ6 ~|JbwÜ go ÓmÔ
gÁmmBˆg E‹." nm–Ym| _| go {g‹ˆ. Mm–Xh nm–Yo Or{dV ah nmE Am–a
CÐh| nm¥brhmCg _| gœYšV {H.`m J`m0 ^ yU ~Mmd VH.ZrH. go ÓmÔ
gœH.am| H.s gœH.aVm H.s nw{œ> gmV _mBH .mog¥Q>obmBQ> ÓmB_a go H.s J`r0

{d{^Ñ _mXm OZH. {H.š_m| O–go Ho.amo{bZm Öb–H. amo©O6
gr~ob6 go{d {dbmSˆ> #$&!"6 go{d {dbmSˆ> "#$!* Am–a go{d
{dbmSˆ> ")%!# VWm Za OZH. {H.š_ Wm¥_gZ grS>b–g _| H .m¥qgJ
H.amBˆ J`r0 Hwb "") nwŒnH ._m| H.mo H .m¥qgJ Ho. {bE Ó`moJ {H.`m
J`m0

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

AœJya _| AO–d VZmd Ó{V{H .`merb gœaMZm¾_H. OrZ Am–a
Ó{VboI H.maH.m| H.s nhMmZ6 Ó{VboI H.maH.m| Ho. Ó_moQ>a _| {gg7
{Z™œ¿H. V¾dm| H.s nhMmZ6 VwbZm¾_H. OrZmo{_„g {d�bofU Am–a
MwZr h†Bˆ OrZ H.s A{^ß`{−. H.m VZmd AdšWm _| AmaQ>r7
nrgrAma Îmam g¾`mnZ Am{X CÇo�`m| Ho. gmW `h n[a`moOZm
OZdar #!"# _| ZBˆ {XÞbr pšWV ^mHš.gmAZwgœ Ho. gh`moJ go
AmaØ^ H.s J`r0 Ó`moJembm Ó`moJm| Ho. {bE AœJya bVmAm| H.mo
OwQ>mZo H.m H.m`ˆ AmaØ^ {H.`m J`m0 gh`moJr gœšWmZ Ho. d–km{ZH.m|
Ho. gmW MMmˆ H.s J`r Am–a BZ7{g{bH.mo {d�bofU H.m H.m`ˆ
gh`moJr gœšWmZ _| AmaØ^ H.a {X`m J`m h–0 Bg go ÓmÔ gyMZm
OrZ g¾`mnZ Ho. {bE Ó`moJm| Ho. {bE Cn`moJ H.s OmEJr0

gœnÑ n[a`moOZmEœ

^maV _| AœJya OZZÃß` H.m Amp½dH. M[a¿ {M¿U Am–a Amp½dH.
So>Q>m~og H.m {Z_mˆU

^maV _| AœJya OZZÃß` Ho. Amp½dH. M[a¿ {M¿U H.s
n[a`moOZm H.m CÇo�` ~h†Ünr _mHˆ.a H.s nhMmZ6 AœJya Ó{d{Š>`m|
H.m Amp½dH. M[a¿ {M¿U Am–a Amp½dH. So>Q>m Ho. {bE EH. So>Q>m~og
H.m {Z_mˆU H.aZm Wm0 n[a`moOZm {XgØ~a #!"" _| gœnÑ h†Bˆ0
n[a`moOZm Ho. VhV _h¾dnyUˆ AZwgœYmZ {ZŒH.fˆ {ZØZ h—0 

Twenty seven F1 plants (Thompson Seedless x

Sevey Villard) were procured from IIHR, Bangalore,

among which 14 were survived and well maintained in

the polyhouse. Seven microsatellite markers were used

to confirm hybridity of F1 plants obtained by embryo

rescue technique.

The crossing was carried out in the month of

November-December,  2011 using Carolina Black

Rose, Seibel, SV 23501, SV 12309 and SV 18402 as

female parents, whereas Thompson Seedless as male

parent. Total 118 inflorescences were crossed. 

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

This project was initiated in January 2012 with the

objectives to identify stress responsive structural genes

and transcription factors in grape, to identify cis acting

elements in the promoter regions of TFs, comparative

genomics analysis of selected transcription factors and

validation of expression of selected genes under stress

conditions by real time PCR. The project was initiated

in collaboration with IASRI, New Delhi. Work related

to raising vines for wet lab experiment has been

initiated. Discussions were held with the collaborating

scientists and work on in silico analysis has been
initiated at collaborating institutes. The information

generated through in silico analysis will be used for wet
lab experiments on gene validation.

Completed Projects

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

The project on molecular characterisation of grape

germplasm in India was initiated with the objectives of

identification of polymorphic markers, molecular

characterisation of grape accessions and creation of

database for molecular data. The project was completed

in December 2011. The significant research findings

under the projects are as follows. 
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Hw.b %" _mBH .mog¥Q>obmBQ> ÓmB_a H.m narjU H.a6 pšWaVm
Am–a A³N>r nrgrAma XjVm dmbo #& gdmˆ{YH. ~h†Ünr ÓmB_am|
H.mo AœJya OZZÃß` Ho. {d�bofU Ho. {bE MwZm0 MwZo h†E #& ÓmB_a
go $"( AœJya Ó{d{Š>`m| H.m {d�bofU {H.`m J`m0 $"( Ó{d{Š>`m|
_| g_Ün OrZmoQ>mBn H.s nhMmZ H.aZo Ho. {bE _mBH .mog¥Q>obmBQ>
So>Q>m H.m {d�bofU {H.`m J`m0 Hw.b '" g_Ünr OrZmoQ>mBn H.s
nhMmZ H.s J`r6 {Og_| kmV n`m`ˆ6 „bmoZ M`Z6 AgœJV Am–a
Xmo Z_yZo ¿w{Q> Wo0 Ó{d{Š>̀ mœ AaH.s6 go‹.a6 B̂#7(6 {n`ĝ6 amo©O Am¥‹.
noÜ6 JmoW6 ›bKm6 O‹.m`Z Am–a EoOm~obm g_Ünr nm`r J`t0
g_Ünr Ó{d{Š>`m| Ho. AÐ` dJˆ ~H.b—S> šdrQ> dmQ>a Am–a bmOˆ
ßhmBQ>6 MmAmoM6 H.ÐdO}ÐQ> bmOˆ aoS>6 E7"7# Am–a nœSo>ar gmho~r6
~H.b—S> šdrQ> Am–a XI6 h¥Wm Am–a gmho~r Abr6 Bˆ7&7#! Am–a
B̂7(7##6 EMdmB̂7"(7&%7%7"( Am–a EMdmB7̂#$7"%7#$6
nrEg7II7""7% Am–a nrEg7III7""7"6 JmoÞS> Am–a ‹.mH.ar6
Bˆ7"#7$ Am–a Bˆ7"#7( nmE JE0

"'8& Ebrb Ó{V ÓmB_a H.s Xa go #& ÓmB_am| Zo #&'
AZÐ` OrZmoQ>mBn _| %"$ Ebrb H.m nVm bJm™m0 Ó{V ÓmB_a
Ebrb H.s gœ®`m ( 2drdrAmBˆdr "'3 go #& 2drdrAmBˆEZ$$
Am–a drAma©OoS>(*3 Wr0 ÓmB_a ~h†Ün gyMZm Ad`d !8%)(
2drdrAmBˆdr"'3 Am–a !8)(' 2drAma©OoS>(*3 Ho. ~rM VWm
Am–gV !8(&" nm`m J`m0 BZ ÓmB_am| Ho. {bE Ano{jV
{df_`w°_Vm !8&'$ 2drdrAmBˆdr"'3 Am–a !8))'
2drAma©OoS>(*3 Ho. ~rM nm`r J`r VWm Am–gVZ !8((' Wr0
Adbmo{H.V {df_ ẁ°_Vm H.m Am–gV !8'#' Wm Am–a gr_m !8"""
2drdrAmBˆ"$3 go !8)!) 2drdrAmBˆ~r"&~r3 Ho. ~rM Wr0

_mBH .mog¥Q>obmBQ> So>Q>m Ho. AmYma na6 ^maV _| ß`mdgm{`H.
Ün go CJmBˆ OmZo dmbr dmBZ Am–a _ybdšÐV {H.š_| g¾`Ünr nmBˆ
J`t0 _bm}6 {©OÐ‹|S>b6 _šH.Q> hoØ~Jˆ6 Bgm~obm Ho. Zm_ H.s
Ó{d{Š>`mœ AgœJV Zm_ dmbr nm`r J`r0 _ybdšÐV ~r#9&'6
""!Ama _ybdšÐV H.m „bmoZb M`Z nm`m J`m0 _mBH .mog¥Q>obmBQ>
So>Q>m go `h ^r gœHo.V {_bm {H. Mr_m gmho~r6 nmœSo>ar gmho~r Ho.
~Om` pšnZ gmho~r H.m „bmoZ M`Z h–0

_mBH .mog¥Q>obmBQ> ÓmB_a go Wm¥_gZ grS>b–gg6 {H.e{_e
MZu6 g|Q>r{Z`b grS>b–g Am–a {H.e{_e amo©Om{dg Ho. „bmoZ M`Zm|

A total of 41 microsatellite primers were tested

and 25 most polymorphic primers with consistency and

good PCR efficiency were selected for the analysis of

grape germplasm. Three hundred and seventeen grape

accessions were analysed with selected 25

microsatellite primers.

The microsatellite data was analysed for the

presence of duplicate genotypes. A total of 61 genotypes

were identified as duplicates. These included known

synonyms, clonal selections, misnomers and two

sampling errors. Accessions maintained as Arki, Ceffer,

E_2_7, Pierce, Rose of Peru, Goathe, Malagha,

Jaffayam and Azabella were found to be duplicates.

Other sets of duplicate accessions were Buckland Sweet

Water and Large white; Chaouch, Convergent Large

Red, A-1-2 and Pandari Sahebi; Buckland Sweet and

Dakh, Haitha and Sahebi Ali, E_5_20 and E_7_22;

HY_17_54_4_17 and HY_23_14_23; PS_II_11_4 and

PS_III_11_1; Gold and Fakri; E_12_3 and E_12_7.

25 primers detected 413 alleles in 256 unique

genotypes with an average of 16.5 alleles per primer.

The number of alleles detected by each primer varied

between 7 (VVIV16) to 25 (VVIN33 and VrZAG79).

The primer polymorphic information content ranged

between 0.487 (VVIV16) and 0.876 (VrZAG79) with

an average of 0.751. The expected heterozygosity for

these primers varied between 0.563 (VVIV16) and

0.886 (VrZAG79) with an average of 0.776. Whereas,

the observed heterozygosity ranged from 0.111

(VVIV13) to 0.808 (VVIB15B) with an average of

0.626.

Based on microsatellite data, most of the

commercially grown wine varieties and rootstocks were

found to be true to type. Accessions maintained as

Merlot, Zinfandal, Muscat Hamburg, Isabella were

identified as misnomer. Rootstock B2/56 was identified

as a clone of rootstock 110R. Microsatellite analysis

also indicated that Cheema Sahebi is a selection of Spin

Sahebi and not Pandhari Sahebi as reported earlier.

Clonal selections from Thompson Seedless,

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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H.mo {d^o{XV Zht {H.`m Om gH.m0 Bg{bE BZ „bmoZ M`Zm| H.m
EE‹.Ebnr _mHˆ.a go {d�bofU {H.`m J`m0

{H.e{_e MZu Ho. Hw.N> „bmoZm| H.mo {d^o{XV H.aZodmbo
EE‹.Ebnr _mHˆ.a H.s nhMmZ H.s J`r0 Bgr ÓH.ma g|Q>r{Z`b
grS>b–g Am–a BgHo. „bmoZ _mœOar ZdrZ Ho. {bE ^r AZÐ`
EE‹.Ebnr _mHˆ.a H.s nhMmZ H.s J`r0

g_yh {d�bofU go #&' AZÐ` OrZmoQ>mBn6 Zm– g_yhm| _|
dJuHš.V h†E0 g^r _ybdšÐVm| Zo EH. g_yh ~Zm`m O~{H. ImZodmbo
Am–a dmBZ AœJya {H.š_m| Ho. g_yhm| _| {d{dYVm Wr0 gœaMZm
{d�bofU _| OZZÃß` _| A{Y{_lU H.m gœHo.V {_bm 2{M¿ "30
Ó_wI g_Ðd` {d�bofU _| nhbo VrZ {ZX}emœH.mo Zo {g‹ˆ. #%
Ó{VeV {d{^ÑVm H.s ß`m®`m H.s 2{M¿ #30

{d{^Ñ g_yhm| _| AœVgˆ_yh Ebrb {d{dYVm H.s JUZm H.s
J`r6 Omo ÓOZZ Ho. {bE OZH. {H.š_m| Ho. MwZmd Ho. {bE Cn`moJr
hmoJr0 AœVĝ_yh {d{dYVm !8!)$ go !8$&" Ho. ~rM Am–a Am–gVZ
!8")* nm`r J`r0

Kishmish Chernyi, Centennial Seedless and Kishmish

Rozavis could not be differentiated with the use of

microsatellite primers. Therefore, AFLP markers were

used to differentiate clonal selections. AFLP markers

distinguishing a few clonal selections from Kishmish

Chernyi were identified. Unique AFLP bands for

Centennial Seedless and its clone Manjari Naveen were

identified.

Cluster analysis of 256 unique genotypes grouped

them into nine groups. All the rootstocks grouped

together. However, grouping of table and wine varieties

was heterogeneous. Population structure analysis

indicated admixtures in the population (fig 1). In,

Principal coordinate analysis, first three coordinates

explained only 24% variation (fig. 2).

Inter-cluster allelic diversity was calculated

among different clusters which would be useful for

selecting parents for breeding programmes. The inter-

cluster diversity ranged from 0.083 to 0.351 with an

average of 0.189.

{M¿ "8 AœJya Ó{d{œ>`m| H.m Am~mXr gœaMZm {d�bofU
Fig. 1. Population structure analysis of grape accessions

{M¿ #8 AœJya Ó{d{œ>`m| H.m {ÓpÐgnb H.m–{Sˆ>ZoQ >{d�bofU
Fig. 2. PCA of grape accessions
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Amp½dH. So>Q>m~og Ho. {Z_m̂U Ho. {bE6 Ó`mo−.m _–¿rnyÛ gyMZm
gœJ hU Am–a nwZõÓm{Ô ÓUmbr H.m {S>©OmBZ V–`ma {H.`m J`m0
Or`yAmBˆ {S>©OmBZ6 H.m`mˆ¾_H. {S>©OmBZ Am–a {d{^Ñ _moS>Úybm| Ho.
{bE H.moqS>J H.s J`r0 gm¥ÕQ>do`a _| AZwÓ`moJ {dH.Þn gyMr Am–a
{d{^Ñ _moS>Úyb O–go {H.š_ Am–a ÓmB_a So>Q>m H.m `moJ9gœnmXZ9
{dbmon6 Ebr{bH. Am–a {ÎAmYmar gœÜn So>Q>m H.m E„gob ‹.mBˆb go
{Z`m̂V H.aZm6 Ebrb So>Q>m H.m gœnmXZ9{dbmonZ6 MwZr h†B̂ Ó{d{Š>`m|
_| g_mZVm Ó{VeV {ZH.mbZm6 Amp½dH. So>Q>m~og go dmœ{N>V So>Q>m
H.mo ImoOZm Am–a nwZõÓm{Ô6 Zšb {d�bofU6 AkmV {H.š_ H.s
nhMmZ6 {H.š_ ÓmB_a6 nrgrAma pšW{V`mœ Am–a Ebrb So>Q>m H.s
[anmoQ>ˆ ~ZmZm Am{X h–0 So>Q>m~og _| {d{^Ñ OrZmoQ>mBn Ho. Amp½dH.
So>Q>m H.s Ó{d{œ> H.s J`r h–0

C¾nmXZ Óm–Ímo{JH.s

{d{^Ñ AœJya _ybdšÐVm| _| O…S> {dVaU AÏ``Z 

O…S> ÓUmbr _w®` Ý.n go {_¸>r go nmofH. V¾dm| H.mo ÓmÔ H.aZo
_| _XX H.aVr h– Bg ÓH.ma go bVm Ho. ^œS>maU _| gwYma hmoVm h–
{Oggo ‹.b Jw³N>m {dH.{gV H.aZo _| _XX hmoVr h–0 Zgˆar _| AœJya
Ho. Mma {d{^Ñ _ybdšÐVm| H.s O…S> ÓUmbr H.m AÏ``Z H.aZo Ho. {bE
EH. Ó`moJ {H.`m J`m0 

{d{^Ñ _ybdšÐVm| O–go S>m¥J[aO6 gmÞQ> H .sH.6 "%!Ama`y
Am–a ""!Ama H.s H.b_| {OZH.m ß`mg ) {__r Wm H.m M`Z H.a
BÐh| #% KœQ>o Ho. {bE nmZr _| Sw>~m`m J™m0 BZ H.b_m| H.mo  #!!!
nrnrE_ AmBˆ~rE go CnMm[aV H.aHo. "!8"' go_r "(8() go_r
AmH.ma Ho. nm¥br ~–J _| bJmZo Ho. ~mX qg{MV {H.`m J`m0 AÏ``Z
H.s Ad{Y Ho. Xm–amZ nm–Ym| Ho. {dH.mg H.mo ~ZmE aIZo Ho. {bE g^r
_mZH. Hš.{fH. H.m`ˆ H.m nmbZ {H.`m J`m0 ' _hrZo n�MmV6
ÓmW{_H.6 {ÎVr`H. Am–a VšVr`H. O…S>m| H.s bœ~mBˆ6 ß`mg Am–a O…S>
Ho. O–{dH. ^ma H.mo XOˆ {H.`m J`m0

ÓmW{_H. Am–a {ÎVr`H. O…S>m| H.s gdmˆ{YH. bœ~mBˆ S>m¥J[aO
_ybdšÐV ›| H ._eõ $'8#$ go_r Am–a ")8&' go_r Wr0 CgHo.
~mX gmÞQ>H .sH .2$#8%& go_r Am–a "(8*! go_r H ._eõ3 VWm
"%! Ama`y _| Ð`yZV_ ÓmW{_H. O…S> bœ~mBˆ 2#&8!" go_r3 XOˆ

A user friendly information storage and retrieval

system was designed. GUI design, Functional design

and coding for different modules were carried out. The

software has Application’s menu and different modules

like add/edit/delete variety and primers’ data, import of

data from excel file in allelic and binary format,

edit/delete allele data, generate similarity percentage of

selected accessions, search and retrieval of the desired

data from the molecular database, parentage analysis,

identification of unknown variety, report generation on

variety, primer, PCR conditions and allele data.

Microsatellite data of different accessions is entered in

the database.

Production Technology

Root distribution study of different grape
rootstocks

The root system mainly helps in the uptake of

nutrients from soil thus improving the storage of vine

that helps to develop the bunch. An experiment was

conducted to study the root system of four different

rootstocks of grape under nursery. 

The cuttings of different rootstocks viz. Dogridge,
Salt Creek, 140Ru and 110R having uniform diameter

of 8 mm were selected and were dipped in the water for

24-hours. These cuttings after treating with 2000 ppm

of IBA were planted in the poly bags of 10.16 cm x

17.78 cm size and irrigated. All the standard cultural

practices were followed to maintain the growth of

rooted plants during the period of study. After 6 months,

observations on primary, secondary and tertiary root

length, root diameter and root biomass were recorded. 

The Dogridge rootstock produced higher primary

and secondary root length of 36.23 cm and 18.56 cm

respectively followed by Salt Creek (32.45 cm and

17.90 cm respectively) whereas the lowest primary root

length was recorded in 140Ru (25.01 cm). Salt Creek

recorded maximum tertiary root length of 8.90 cm as

compared to the lowest in 110R (4.30 cm). Significant

differences were recorded for root diameter. The highest

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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H.s JBˆ0 gmÞQ> H .sH.  _| VšVr`H. O…S> H.s A{YH.V_ bœ~mBˆ )8*!
go_r Wr Am–a g~go H._ ""!Ama 2%8$! go_r3 _| XOˆ H.s JBˆ0
O…S> ß`mg Ho. {bE gmWˆH. AœVa XOˆ {H.E JE0 gdm}ç ÓmW{_H.
O…S> ß`mg 2$8'* {__r3 S>m¥J[aO _| VWm g~go H._ 2#8&'
{__r3 ""!Ama _| Wm0 {ÎVr`H. O…S> ß`mg _|  ^r Bgr Vah H.s
Ódš{Ám XoIr JBˆ0 A{YH. O…S> bœ~mBˆ Am–a O…S> ß`mg Ho. H.maU
S>m¥J[aO _ybdšÐV ›|  Cç O…S> O–{dH. ^ma 2"*8( J m_3 {›bm0
BgH.m AZwgaU gm¥ÞQ>H .sH. 2")8! J m_36 "%!Ama`y 2"'8'
J m›3 Am–a ""!Ama _ybdšÐV 2"%8& J m_3 Zo {H.`m0

S>m¥J[aO _ybdšÐV _| _ybZ g‹.bVm VWm I{ZO nmofU na
ndˆI½S> Ho. Ó^md H.m AÏ``Z

_ybdšÐVm| H.m dšÈZ EH. gmb _| Xmo ~ma AJšV7{gVœ~a
Am–a OZdar7‹.adar Ho. _hrZo _| {H.`m OmVm h–0 g‹.b _ybZ Ho.
{bE6 EH. _m–g_ nwamZr n[an‰d H.b_| {OZ_| n`m̂Ô ImÍ Ama{jV
hmo6 H.mo MwZm OmVm h–0 dšÈZ Am_ Vm–a na Ä…T> H.b_m| Ho. _mÏ`_
go {H.`m OmVm h–0 )7"! {__r ß`mg dmbo emI C{MV _ybZ _|
n[ad{VˆV h†E VWm jo¿ _| šWm{nV h†E0 hmbmœ{H.6 emI Ho. ^mJ
{OZ_| n`mˆÔ ImÍ Ama{jV hmo6 H.b_m| Ho. ~ohVa _ybZ _| EH.
_h¾dnyUˆ ^y{_H.m {Z^mVo h—0 Bgo Ï`mZ _| aIVo h†E6 S>m¥J[aO
_ybdšÐV _| _ybZ g‹.bVm VWm I{ZO nmofU na ndˆpšW{V Ho.
Ó^md H.m AÏ``Z H.aZo Ho. {bE EH. Ó`moJ {H.`m J`m0

emI na ndm] H.s {d{^Ñ AdšWmAm| _|6 nm�dˆ ndˆ 2"$ 7
"' Am–a "(7#! ndˆ3 go br JBˆ H.b_m| _| š‹w.Q>Z AmYmar` ndˆ
H.s VwbZm _| erK  2H ._eõ (8& Am–a ) {XZ3 nm`m J`m0
V¾n�MmV "$7"' ndˆ 2* {XZ36 *7"# ndˆ 2*8& {XZ3 ›|
š‹w.Q>Z h†Am0 "7% Am–a &7) ndˆ go br JBˆ H.b_| Xoa go 2H ._e:
"" Am–a "! {XZ3 š‹w.{Q>V h†BŸ0 hmbmœ{H.6 AmYmar` ndˆ go ÓmÔ
H.b_m| _| š‹w.Q>Z Xoa go h†Am6 BZ _| nm�dˆndˆ go ÓmÔ H.b_m| H.s
VwbZm _| VZm ß`mg A{YH. Wm0 &7) ndˆI½S> _| Cç VZm ß`mg
&8' {__r A{^{bpIV {H.`m J`m {OgH.m AZwgaU * go "# dt
ndˆ I½S> 2&8% {__r3 Zo {H.`m6 O~ {H. Ð`yZV_  VZm ß`mg
2%8' {__r3 "(7#! ndm] go ÓmÔ H.b_m| _| XOˆ {H.`m J`m0
š‹w.Q>Z AœVa CnMmam| Ho. ~rM ~am~a Wo0 g^r ÓH.ma H.s ndm] go
ÓmÔ H.b_m| _| š‹w.Q>Z g‹.bVm )%8& go ))8! Ó{VeV Wr0 

primary root diameter was observed in Dogridge (3.69

mm) whereas the lowest was in 110R (2.56 mm). The

similar trend was also observed for secondary root

diameter. With the increase in root length and root

diameter, the Dogridge rootstock exhibited higher root

biomass of 19.7 g followed by 18.0 g in Salt Creek, 16.6

g in 140Ru and 14.5 g in 110R rootstock.  

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

Multiplication of rootstock is done twice in a year,

once during August- September and second time in the

month of January-February. For successful rooting of

the cuttings, one season old well matured shoots with

sufficient food reserve are selected. Multiplication is

generally done through hardwood cuttings. The shoot

having 8-10 mm diameter resulted into proper rooting

and establishment in the field. However, the portion of

the shoots having enough reserve may also play an

important role in better rooting of the cuttings. Keeping

this in view, an experiment was conducted to study the

effect of node position on rooting success and mineral

nutrition in Dogridge rootstock. 

Among the different node positions on the shoot,

the cuttings obtained from lateral nodes (13-16th and

17-20th node) position were early to sprout (7.5 and 8

days respectively) than the basal nodes. The cuttings

from 1-4th and 5-8th nodes were late to sprout (11 and

10 days respectively) followed by 9-12th nodes (9.5

days) and 13-16th nodes (9 days). Though, the sprouting

in the cuttings obtained from basal nodes was late, the

shoot diameter was more as compared to the cuttings

obtained from lateral nodes. Higher shoot diameter of

5.6 mm was recorded in the node section of 5-8th

followed by 5.4 mm in 9-12th node section whereas the

minimum shoot diameter was recorded in the cuttings

obtained from 17-20th nodes (4.6 mm). The differences

for sprouting were at par among the treatments. The

sprouting success ranged from 84.5% to 88.0% among

all the type of node cuttings.
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dmBZ {H.š_m| H.s CnO Am–a dmBZ H.s JwUdÁmm H.m ^maVr`
AdšWmAm| _| _yÞ`mœH.Z

dmBZ {H.š_m| H.s CnO Am–a dmBZ H.s JwUdÁmm Ho. _yÞ`mœH.Z
Ho. {bE ^maV7‹ .mœg gh`moJr n[a`moOZm Bg gœšWmZ _| ewÝ. H.s
JBˆ Wr0 dfˆ #!!)7!* Ho. Xm–amZ CÑrg bmb Am–a g‹o.X dmBZ
AœJya H.s {H.š_| ‹ .mœg go ÓmÔ h†BŸ Wt VWm amœ¨>r` AœJya AZwgœYmZ
H|.Ã Ho. ‹.m_ˆ na bJmBˆ JBŸ0 H.m{`H. _mnXœS>m|6 dš{È6 CnO Am–a
JwUdÁmm Ho. _mZH.m| Ho. ÓW_ dfˆ Ho. A{^bopIV AmœH.…S>o Vm{bH.m
"# Am–a "$ _| {X ò J ò h—0 H.m{`H. _mnXœS>m| Ho. {bE gmWˆH. AœVa
A{^bopIV {H.E JE0 g‹o.X dmBZ {©H.š_m| _| H.{bH.m7š‹w.Q>Z
Ad{Y )8)% go ""8')  {XZ Wr0 erK  š‹w.Q>Z Ho. n[aUm_ šdÝ.n
emI bœ~mBˆ Edœ ndmŸVa 2BœQ>aZmoS>b3 bœ~mBˆ A{YH. Wr 2Vm{bH.m
"#30 ‹.bXm{`Vm Ó{VeV #&8$) 2J mog _Zg|J3 go *$8$&/
2H.mobœ~Sˆ>3 Wm0 AÐ` {©H.š_m| H.s Anojm  d_]{Q>Zmo _| A{YH.V_
nUˆ7jo¿ *#8(& dJˆ go_r A{^bopIV {H.`m J`m0 Ó{V ‹.b7
Jw³N> _{U`m| H.s gœ®`m &#8$$ 2Jodw©´¿ˆ{_Za3 go #$#8'(
2drAmo{±Ea3 Ho. ~rM Wr0 Hw.b KwbZerb R>mognXmŴ "%8" °{~ „g
go $!8% °{~ „g Ho. _Ï` nm`o J`o0 CnO9bVm _| gmWˆH. AœVa
Wm0 CnO !8'* {H.J m  2J mog _Zg|J3 go %8#'  {H.J m 2d_]{Q>Zmo3
Wr0 

aœJrZ dmBZ AœJya {©H.š_m| _|6 š‹w.Q>Z Ad{Y )8(! 2{gam3
go "$8*! 2no{Q>Q> doaS>moQ>3 {XZ Wr 2Vm{bH.m "$30 {H.š_
{Zé†{gAmo6 (%8&# go_r emI dš{È VWm (8') {__r Ho.Z ß`mg
Ho. gmW A{YH. AmoOšdr nmBˆ JBˆ0 {d{^Ñ {H.š_m| _| ‹.bXm{`Vm
&(8$! 2{gÐgm–Q>3 go *#8*'/ 2J r{ZM3 Ho. _Ï` Wr0  g^r
{H.š_m| Zo ‹.b Jw³N> gœ®`m9bVm Ho. {ZŒnmXZ _| {^ÑVm {XImBˆ0
‹.b Jw³N>9bVm _| AœVa "(8&' 2{gÐgm–Q>3 go %'8'"
2H.bS>moH.3 VH. Wm0 {d{^Ñ {H.š_m| _| EH. ‹.b Jw³N> _| _{U
{^ÑVm gmWˆH. Wr0 `h {^ÑVm &#8*' 2{gÐgm–Q>3 go  "$*8!*
2J r{ZM3 VH. Wr VWm CnO !8(' {H.J m 2{gÐgm–Q>3 go %8!(
2{Zé†{gAmo3 {H.J m Wr0 

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

An Indo France collaborative project was initiated

to evaluate the wine varieties for yield and quality wine

at this Institute. Nineteen wine grape varieties (red and

white wine) grafted on 110R rootstock were received

from France during the year 2008-09 and were planted

at the farm of NRC for Grapes. The data on vegetative

parameters, growth, yield and wine analysis was

recorded for the first year and given in table 12 and 13.

Significant differences were recorded for vegetative

parameters. Among the white wine varieties, period for

bud sprout ranged from 8.84 to 11.68 days. Early sprout

also resulted into more shoot length and internodal

length (table 12). Per cent fruitfulness ranged from

25.38 in Gros Manseng to 93.35% in Colombard.

Higher leaf area of 92.75 cm2 was recorded in

Vermentino than other varieties. Number of berries/

bunch ranged from 52.33 in Gewurztraminer to 232.67

in Viognier. TSS ranged from 14.1°B to 30.4°B.

Significant differences were recorded for yield/vine.

The yield ranged from 0.69 kg in Gros Manseng to 4.26

kg in Vermentino.

Among the colour wine grape varieties, the period

of sprouting ranged from 8.70 in Syrah to 13.90 days

in Petit Verdot (table 13). The variety Niellucio was

found to be more vigorous with 74.52 cm shoot length

and cane diameter of 7.68 mm. The fruitfulness among

different varieties ranged from 57.30 (Cinsaut) to

92.96% (Grenache). All the varieties showed different

performance for number of bunches/vine. The bunches/

vine varied from 17.56 in Cinsaut to 46.61 in Caladoc

variety. Berries in a bunch varied significantly among

the different varieties. It varied from 52.69 in Cinsaut to

139.09 in Grenache and yield ranged from 0.76 kg

(Cinsaut) to 4.07 kg in Niellucio.

AZwgœYmZ CnbpÖY™mœ
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{d{^Ñ _ybdšÐVm| na H.b{_V Wm¥_gZ grS>b–g AœJya Ho. dš{È
Am–a {dH.mg Ho. {d{^Ñ ‹.bmÅ{_H.s MaUm| _| Ómo{Q>Amo{_H.
{dsbofU

n{Ám`m|6 H.{b`m|6 _{U`m| Am–a _{U g_yhm| go A³N>r JwUdÁmm
dmbo ÓmoQ>rZ {ZŒH.fˆU Ho. {bE Mma ÓmoQ>moH.m¥b H.m Ó`moJ {H.`m
J`m0 Mma ÓmoQ>moH.m¥b _|6 {‹.Zmob {ZŒH.fˆU Ho. ~mX {_WoZmo{bH.
A_mo{Z`_ EgrQ>oQ> Îmam VbN>Q> H.aZo na A³N>r JwUdÁmm dmbr
A{YH.V_ ÓmoQ>rZ ÓmÔ h†Bˆ0 hmbmœ{H.6 AÐ` VrZ VarH.m| go ^r
H.m‹.s A³N>r _m¿m _| ÓmoQ>rZ ÓmÔ h†B̂6 na EgS>rEg7noO na ÓmoQ>rZ
H.s JwUdÁmm {ZØZ nmBˆ J`r 2{M¿ $30 AœJyabVm Ho. {d{^Ñ ^mJm|
go Ómo{Q>Amo{_H. {d�bofU H.aZo hoVw ÓmoQ>rZ7{ZŒH.fˆU Ho. {bE Bgr
ÓmoQ>moH.m¥b H.m Ó`moJ {H.`m OmEJm0 #7S>r  d–ÍwVH.U gœMbZ Ho.
{bE ÓmoQ>moH.m¥b H.m ^r _mZH.sH.aU {H.`m J`m0

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

Four different protocols were used for the

extraction of good quality proteins from leaves, buds,

berries and clusters. Of the four protocols, Phenol

extraction followed by methanolic ammonium acetate

precipitation yielded highest quantity of good quality

protein. Though, the other three methods could yield

fairly good quantity of proteins, quality of the protein

was not good as ascertained by SDS PAGE (fig. 3). The

same protocol will be used for protein extraction from

different parts of grapevine for proteomic analysis.

Similarly protocol for 2-D electrophoresis (2DE) was

standardized.

Vm{bH.m "#8 g‹o.X {H.š_m| Ho. H.m{`H. _mnXœS>
Table 12. Vegetative parameters of white varieties 

{H.š›
Variety

š‹w.Q>Z Ho.
{bE {XZ
Days taken

for sprout

emI bØ~mBˆ
2go_r3
Shoot

length (cm)

ndmŸVa bœ~mBˆ
2go_r3

Internodal

length (cm)

Ho.Z ß`mg
2{__r3
Cane dia.

(mm)

‹.bXm{`Vm
Fruit-

fulness

(%)

Jw³N>9bVm
Bunches/

vine

nUˆ jo¿‹.b
2go_r#3
Leaf area

(cm2)

H.mobm|~Sˆ> / Colombard W 9.96 60.28 4.45 7.18 93.35 38.72 66.54

Jodw©´¿ˆ{_Za / Gewurztraminer P 8.84 51.72 2.85 6.01 73.31 36.56 43.53

arpšbœJ / Riesling W 10.45 55.96 3.32 5.90 91.79 31.39 59.00

gm¥{d±m¥ZZ / Sauvignon W 10.50 61.40 3.30 7.11 88.22 36.11 72.60

_šH.Q> ßhmBQ> / Muscat White 11.68 70.24 3.99 5.94 79.88 24.00 83.54

eo{ZZ / Chenin W 9.74 59.80 3.77 6.74 84.34 31.11 85.79

J mog _Zg|J / Gros Manseng W 11.51 46.84 3.72 5.81 25.38 3.00 86.14

d_]{Q>Zmo / Vermentino W 9.68 47.20 3.32 6.26 84.93 31.31 92.75

drAmo{±Ea / Viognier W 10.58 39.88 3.04 6.16 89.78 76.17 64.44

EbEgS>r / LSD 1.50 9.50 - 0.853 13.64 10.99 7.67

gmWˆH.Vm / Significance * ** NS * ** ** **
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Vm{bH.m "$8 aœJrZ {H.š_m| Ho. H.m{`H. _mnXœS>
Table 13. Vegetative parameters of colour varieties 

š‹w.Q>Z Ho.
{bE {XZ
Days taken

for sprout

emI bØ~mBˆ
2go_r3
Shoot

length

(cm)

ndmŸVa bœ~mBˆ
2go_r3

Internodal

length (cm)

Ho.Z ß`mg
2{__r3
Cane

diameter

(mm)

‹.bXm{`Vm
Fruit-

fulness

(%)

Jw³N>9bVm
Bunches/

vine

nUˆ jo¿‹.b
2go_r#3
Leaf area

(cm2)

H¥.~aZoQ> gm¥{d±m¥Z
Cabernet Sauvignon R

10.79 59.84 3.96 6.80 85.28 43.42 76.66

H¥.~aZoQ>‹ ¦.H. / Cabernet Franc R 10.33 61.00 3.54 7.85 81.58 30.97 113.67

_bm} / Merlot R 10.61 44.36 3.17 6.34 72.62 22.78 93.86

no{Q>Q> doaS>moQ> / Petit Verdot R 13.90 46.36 3.32 6.30 60.05 22.28 92.58

Q>|nam{Zbmo / Tempranillo R 10.25 73.47 4.24 6.88 89.09 44.94 103.82

{Zé†{gAmo / Niellucio R 11.91 74.52 3.54 7.68 74.44 21.22 137.04

J r{ZM / Grenache N 12.84 40.80 2.60 7.89 92.96 51.14 85.56

H.bS>moH. / Caladoc R 12.01 50.40 3.47 7.39 87.74 46.61 82.76

{gÐgm–Q> / Cinsaut R 13.64 66.60 4.00 6.78 57.30 17.56 79.94

{gam / Syrah R 8.70 65.64 4.35 8.23 68.96 20.25 85.25

EbEgS>r / LSD 2.22 12.73 0.47 0.80 10.37 10.78 11.15

gmWˆH.Vm / Significance * ** ** ** ** ** *

{M¿ $8 EgS>rEg noO na AœJya H.br go {‹.Zmob {ZŒH.mgZ Ho. ~mX {_WoZmobrH.
A_mo{Z`_ AdjonU Îmam ÓmÔ ÓmoQ>rZ Ho. ~—S>

Fig. 3. SDS PAGE showing distinct bands of proteins in grape

buds extracted using phenol extraction protocol followed

by methanolic ammonium precipitation
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O–d amgm`{ZH. Am–a nmofH. V¾d {dsbofU

‹.b VWm H.{bH.m {d^oXZ MaUm| na O–d amgm`{ZH. KQ>H.
Am–a nmofH. V¾dm| H.m {d�bofU _| {d{^Ñ _ybdšÐVm| na H.b{_V
Wm¥_gZ grS>b–g H.s n{Ám`m| _| ‹.mš‹.moag ›m¿m _| gmWĤ. {d{dYVm
nmBˆ J`r Edœ `h ~ohVa ‹.bXm{`Vm go gœ~œ{YV Wr0 gr9EZ
AZwnmV6 ‹.mš‹.moag6 Am–a ‹.bXm{`Vm Ho. ~rM gmWˆH. ghgœ~œY
XoIm J`m0  gmo{S>`_ Am–a „bmoamBS> H.s _m¿m Ho. _Ï` ZH.mam¾_H.
ghgœ~œY XoIm J`m0 O~{H. Ho.Z n[an¬.Z AdšWm na H.m~m}hmBS¨>oQ>
Am–a gr9EZ AZwnmV6 ÓmoQ>rZ _m¿m VWm Ó{VeV ‹.bXm{`Vm _|
gmWˆH. ghgœ~œY A{^bopIV {H.`m J`m0 

H.{bH.m š‹w.Q>Z MaU na6 ""!Ama na H.b{_V Wm¥_gZ
grS>b–g  _| A{YH.V_ Ó{VeV H.{bH.m š‹w.Q>Z XOˆ {H.`m J`m Omo
{H. naAmo„grSo>O H.m`ˆerbVm H.s dš{È Am–a g~go A{YH. ÓmoQ>rZ
_m¿m Ho. gmW Ow…S>m h†Am nm`m J`m0  ""!Ama na H.b{_V VWm
šd_y{bV bVmAm| _| A{YH.V_ ‹.bXm{`Vm A{^bopIV H.s JBˆ
O~{H. S>m¥J[aO Am–a g|Q>Om¥Oˆ _ybdšÐVm| na AÞnV_ Wm 2Vm{bH.m
"%30 Ó{VeV H.{bH.m š‹w.Q>Z VWm H.{bH.mAm| _| naAmo„grSo>O
H.m`ˆerbVm Ho. ~rM gmWˆH. ghgœ~œY XoIm J`m0 ‹.b šWmnZ go
{daoOZ VH. _{U _| naAmo„grSo>O H.m`ˆerbVm d{YˆV h†Bˆ Am–a
BgHo. ~mX ‹.gb VH. H._r h†Bˆ0 O~{H.6 nmobr{‹.Zmob  Am¥p„gSo>©O
J{V{d{Y ‹.b šWmnZ go H.Q>mBˆ VH. H ._eõ d{YˆV h†Bˆ h–0

_{U H.s {d{^Ñ {dH.mg AdšWmAm| na {©\.Zmo{bH. `m–{JH.m|
g{hV EœWmogmBE{ZZ ̀ m–{JH.m| Ho. {d�bofU Ho. {bE EMnrEbgr H.m
Cn`moJ H.aHo. EH. {d{Y {dH.{gV H.s JBˆ 2{M¿ %30

Biochemical and nutrient analysis

Analysis of biochemical constituents and nutrient

elements at fruit bud differentiation stage indicated

significant variation in phosphorus concentration in

leaves of Thompson Seedless grafted on different

rootstocks and it was related to better fruitfulness.

Significant correlation was observed between C/N ratio,

phosphorus and fruitfulness. Negative correlation was

observed between sodium and chloride content. While

at cane maturity stage, carbohydrate and C/N ratio,

protein content recorded significant correlation with

percent fruitfulness.

At bud burst stage, Thompson Seedless grafted on

110R recorded maximum per cent bud burst and is

associated with increased peroxidase activity and

highest protein content. Maximum fruitfulness was

recorded on 110R and own rooted vines while it was

least on Dogridge and St. George rootstocks (Table 14).

Significant correlation was observed between per cent

bud burst and peroxidase activity in the buds.

Peroxidase activity in the berries increased from fruit

set till veraison and there onwards decreased till

harvest. Whereas, the activity of Polyphenol oxidase

increased gradually from fruit set till harvest.

A method has been developed for analysis of

several phenolic compounds including anthocyanin

compounds using HPLC at varying stages of berry

development (Fig. 4).

{M¿ %8 EH. MH . _| "' {‹.Zmo{bH. nXmWm] Ho. ÓÂWH.aU H.m H .mo_oQ>moJ m_>
Fig. 4. Chromatogram showing separation of 16 phenolic compounds in single run
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Vm{bH.m "%8 {d{^Ñ _ybdšÐVm| na H.b{_V Wm¥_gZ grS>b–g H.s H.{b`m| _| Ó{V eV H.{bH.m š‹w.Q>Z6 ‹.bXm{`Vm Am–a EœOmB_ J{V{d{Y
Table 14. Percent bud burst, fruitfulness and enzymatic activity in buds of Thomson Seedless grafted on different

rootstocks

_ybdšÐV
Rootstocks

H.{bH.m š‹w.Q>Z
Bud burst

(%)

‹.bXm{`Vm 
Fruitfulness 

(%)

H.br naAmo„grSo>O
2∆A%#!9{_89J m3
Bud Peroxidase

(∆A420 /min/g)

H.br nmobr{‹.Zmob
Am¥p„gSo>©O

2∆A%(&9{_89J m3
Bud PPO

(∆A475/min/g)

H.br ÓmoQ>rZ
2{_J m9J m3
Bud Protein

(mg/g)

""!Ama / 110R 70.13 32.75 7.07 0.0319 0.0634

S>m¥J[aO / Dogridge 41.99 18.73 4.75 0.0512 0.0426

""!$nr / 1103P 50.65 25.77 5.27 0.0304 0.0553

**Ama / 99R 58.41 27.79 4.84 0.0524 0.0533

g|Q> Om¥Oˆ / St. George 58.49 22.66 3.85 0.0260 0.0626

šd_y{bV / Own root 54.58 32.41 5.58 0.0323 0.0597

EgBˆE_± / SEm± 3.515 2.336 0.253 0.0040 0.0024

gmWˆH.VmšVa 
Level of significance

0.002 0.0072 <0.0001 0.0017 0.0005

CnO Am–a ‹.b gœ`moOZ

_ybdšÐVm| _|6 ""!Ama na H.b{_V Wm¥_gZ grS>b–g _|
A{YH.V_ CnO XOˆ h†Bˆ {OgH.m AZwgaU šd_yb bVmAm| Zo
{H.`m0 g|Q> Om¥Oˆ _ybdšÐV go Ð`yZV_ CnO A{^bopIV H.s JBˆ0
**Ama Am–a šd_yb bVmAm| na Jw³N>m| H.s A{YH.V_ gœ®`m XOˆ
H.s J`r0 A{YH.V_ Jw³N>7dOZ6 _{U dOZ6 _{U ß`mg Am–a
bœ~mBˆ S>m¥J[aO _ybdšÐV _| XOˆ H.s J`r6 O~{H. `h **Ama6 g|Q>
Om¥Oˆ Am–a šd_yb bVmAm| _| {ZØZV_ Wr0 Jw³N> gwgœ{h{V 2›{U
gœ®`m Ó{V go_r nwŒnH ._ bØ~mBˆ36 S>m¥J[aO _ybdšÐV _| Ð`yZV_
Wr O~{H. g|Q >Om¥Oˆ _ybdšÐV _| CçV_ Wr 2Vm{bH.m "&30 

‹.b aMZm _mZH.m| Ho. gœX^ˆ _|6 {d{^Ñ _ybdšÐVm| H.s _{U
ß`mg6 _{U bœ~mBˆ6 Hw.b KwbZerb R>mog nXmWˆ VWm Oyg _|
nmoQ>o{e`_ _m¿m _| gmWˆH. AœVa Zht XoIo JE 2Vm{bH.m "'30
hmbmœ{H.6 S>m¥J[aO _ybdšÐV na H.b{_V Wm¥_gZ grS>b–g Ho. Oyg

Yield and fruit composition

Among the rootstocks, Thompson Seedless

grafted on 110R recorded maximum yield followed by

those on own rooted vines. Least yield was recorded on

St. George rootstock. Maximum number of clusters

were recorded on 99R and own rooted vines. Maximum

bunch weight, berry weight, berry diameter and length

were recorded on Dogridge rootstock, while it was least

on 99R, St. George and own rooted vines. Cluster

compactness in terms of number of berries per cm of

rachis length was lowest on Dogridge rootstock while it

was highest on St. George rootstock (Table 15).

With respect to fruit composition parameters, no

significant difference was observed among different

rootstocks in berry diameter, berry length, TSS and

juice potassium content (Table 16). However,

significant difference was recorded for sodium content
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Vm{bH.m "&8 {d{^Ñ _ybdšÐVm| na H.b{_V Wm¥_gZ grS>b–g Ho. CnO KQ>H.
Table 15. Yield components of Thompson Seedless grafted on different rootstocks

_ybdšÐV
Rootstocks

Jw³N>m| H.s
gœ®`m
No. of

clusters

Am–gV Jw³N>m dOZ
2J m3

Average cluster

weight (g)

_{U dOZ 2J m3
Berry weight (g)

Ó{V bVm CnO
2{H.J m3

Yield per vine 

(kg)

_{Ugœ®`m9go_r
nwŒnH ._ bØ~mBˆ 
No. berries/cm

rachis 

""!Ama / 110R 44 244.33 2.17 10.67 2.89

S>m¥J[aO / Dogridge 37 260.33 2.34 9.37 2.35

""!$nr / 1103P 46 203.81 1.91 9.43 3.02

**Ama / 99R 48 158.43 1.76 7.71 2.66

g|Q> Om¥Oˆ / St. George 35 177.56 1.79 6.16 3.15

šd_y{bV / Own root 49 217.06 1.83 10.62 2.89

EgBˆE_± / SEm± 2.851 3.179 0.0684 0.591 0.189

gmWˆH.VmšVa 
Level of significance

0.011 0.0001 0.003 0.001 0.0815

Vm{bH.m "'8 {d{^Ñ _ybdšÐVm| na H.b{_V Wm¥_gZ grS>b–g Ho. ‹.b aMZm _mZH.
Table 16. Fruit composition parameters of Thompson Seedless grapes grafted on different rootstocks

_ybdšÐV
Rootstocks

_{U ß`mg
2{__r3
Berry 

diameter (mm)

_{U bØ~mBˆ
2{__r3

Berry length

(mm)

Q>rEgEg
2°{~ „g3
TSS (°B)

AØbVm
A cidity 

(%)

nrEM 
pH

nmoQ>¥{e`_
Potassium 

(%)

gmo{S>`_
Sodium 

(%)

""!Ama / 110R 14.43 17.10 23 0.61 3.36 0.135 0.013

S>m¥J[aO / Dogridge 15.10 19.96 24.23 0.62 3.37 0.150 0.023

""!$nr / 1103P 14.00 16.23 23.4 0.66 3.34 0.143 0.019

**Ama / 99R 13.60 15.66 23.7 0.63 3.36 0.146 0.013

g|Q> Om¥Oˆ / St. George 13.83 15.76 23.33 0.59 3.29 0.137 0.191

šd_y{bV / Own root 14.03 16.16 23.16 0.66 3.27 0.130 0.026

EgBˆE_± / SEm± 0.312 0.397 0.345 0.484 0.570 0.008 0.0024

gmWˆH.VmšVa 
Level of significance

0.0604 0.114 0.226 0.025 0.047 0.611 0.0195
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H.s gmo{S>`_ _m¿m _| _h¾dnyUˆ AœVa XOˆ {H.`m J`m Edœ  šd_yb
bVmAm| _| gmo{S>`_ _m¿m CçV_ VWm ""!Ama Am–a **Ama
_ybdšÐVm| _| {ZØZV_ XOˆ H.s JBˆ Wr0

^maV Ho. nwUo jo¿ _| H¥.~aZoQ> gm¥{d±m¥Z H.s dš{È Am–a CnO
na _ybdšÐVm| H.m Ó^md

gmV {d{^Ñ _ybdšÐVm| na  H.b{_V H¥.~aZoQ> gm¥{d±m¥Z H.s
Ó`moJm¾_H. bVmAm| H.s ‹.bXm{`Vm Ho. {bE N>¦Q>mBˆ Zdœ~a Ho. nhbo
gÔmh Ho. Xm–amZ H.s J`r Wr0 A{YH.V_ N>œQ>mBˆ dOZ
"!"8"%E_OrQ>r _| A{^{bpIV {H.`m J`m O~{H. {ZØZV_
EgAmo% _ybdšÐV na Wm0 "%!Ama`y na AJoVr O~{H. EgAmo%
na nN>oVr š‹w.Q>Z XOˆ {H.`m J`m Wm0 _ybdšÐV7gmœHw.a AZwnmV
"!"8"%E_OrQ>r6 ""!Ama6 "%!Ama`y6 ‹.aH.mb Edœ ""!$nr
_| EH. `m A{YH. XOˆ {H.`m J`m O~{H. EgAmo% _ybdšÐV _|
AZwnmV EH. go H._ Wm0 J mdogoH. _| A{YH.V_ Am–a ‹.aH.mb _|
{ZØZV_ emIm |̀ XÔ H.s JB ̂Wt0 J mdogoH. _| CçV_ Am–a ‹.aH.mb
_| {ZØZV_ Jw³N>  gœ®`m XOˆ H.s JBˆ0 "!"8"%E_OrQ>r _ybdšÐV
na A{YH.V_ VWm ""!Ama na {ZØZV_ _{U dOZ Wm0
A{YH.V_ CnO Ó{V bVm "!"8"%E_OrQ>r _| ApI{bpIV H.s
JBˆ {OgH.m AZwgaU EgAmo% _ybdšÐV na H.b{_V bVmAm| Zo
{H.`m O~{H. ‹.aH.mb _ybdšÐV na {ZØZV_ Wm 2Vm{bH.m "(30

AœJya Am–a dmBZ AœJya H.s JwUdÁmm _| gwYma bmZo Ho. {bE
{dVmZ Ó~œYZ {H .`m`o¦ 

H¥.~aZoQ> gm¥{d±m¥Z Am–a gm¥{d±m¥Z Öb—H. AœJya H.s {H.š_m| Ho. ‹.b
gœ`moOZ na {dVmZ Ó~œYZ H.m Ó^md

{dVmZ Ó~œYZ {H .`mEœ O–go emI {dabZ 2EgQ>r36 nUˆ
{ZŒH.mgZ 2EbAma3 Edœ Jw³N> {dabZ 2grQ>r3 H.mo AHo.bo `m
gœ`moOZ _| dmBZ AœJya H.s Xmo {H.š_m| H¥.~aZoQ> gm¥{d±m¥Z Am–a
gm¥{d±m¥Z Öb—H. na A{Yamo{nV {H.`m J`m0 emI {dabZ N>œQ>mBˆ Ho.
%& {XZm| ~mX6 Jw³N> {dabZ ‹.b šWmnZ AdšWm na Am–a nUˆ
{ZŒH.mgZ {daoOZ MaU Ho. Xm–amZ {H.`m J`m0 gmV CnMma EgQ>r6
grQ>r6 EbAma6 EgQ>r5EbAma6 grQ>r5 EbAma6 EgQ>r5grQ>r6
EgQ>r5grQ>r5EbAma Wo VWm AmR>dmœ AZwnMm[aV Wm0 

in juice where in Thompson Seedless grafted on

Dogridge and own rooted vines recorded highest

sodium content while it was least on 110R and 99R

rootstocks. 

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

Experimental vines of Cabernet Sauvignon

grafted on seven different rootstocks were pruned for

fruiting during first week of November. Maximum

pruning weight was recorded on 10-14Mgt while least

was on SO4 rootstock. Early sprouting was recorded on

140Ru while it was late on SO4. Stock-scion ratio of 1

and above was recorded on 101-14Mgt, 110R, 140Ru,

Fercal and 1103P while less than 1 was recorded on

Gravesac and SO4 rootstock.  Maximum number of

shoots was recorded on Gravesac while it was least on

Fercal. Highest number of clusters was recorded on

Gravesac while it was least on Fercal. Berry weight was

maximum on 101.14Mgt rootstock while lowest on

110R. Maximum yield per vine was recorded on

101.14Mgt followed by those on SO4 rootstock, while

it was least on Fercal rootstock (Table 17).

Canopy management practices for improving
quality of table and wine grapes

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

Canopy management practices such as shoot

thinning (ST), leaf removal (LR) and cluster thinning

(CT) were imposed either singly or in combinations on

two wine grape varieties viz., Sauvignon Blanc and
Cabernet Sauvignon. Shoot thinning was done at 45

days after pruning, cluster thinning was done at fruit set

stage and leaf removal was performed during veraison

stage. The seven treatments were ST, CT, LR, ST+LR,

CT+LR, ST+CT, ST+CT+LR along with control as

eighth treatment.
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Vm{bH.m "(8 {d{^Ñ _ybdšÐVm| na H.b{_V H¥.~aZoQ> gm¥{d±m¥Z AœJya Ho. dš{È Am–a CnO _mnXœS>
Table 17. Growth and yield parameters of Cabernet Sauvignon grapes grafted on different rootstocks

CnMma
Treatment

_ybdšÐV7gmœHw.a
AZwnmV

Stock-scion

ratio

N>œQ>mBˆ dOZ
2{H.J m3
Pruning

weight (kg)

š‹w.Q>Z Ho.
{bE {XZ
Days to

sprout

Q>h{Z`m| H.s
gœ®`m
No. of

shoots

Jw³N>m 
gœ®`m
No.  of

Clusters

gm– _{U dOZ
2J m3

100 Berry

weight (g)

CnO9bVm
2{H.J m3
Yield/vine

(kg)

"!"8"%E_OrQ>r
101.14Mgt

1.04 0.269 13.96 24.07 29 107.22 2.97

""!Ama / 110R 1.03 0.172 13.03 29.80 21 90.04 1.94

""!$nr / 1103P 1.09 0.222 12.72 28.07 25 102.25 2.50

"%!Ama`y / 140Ru 1.13 0.217 12.37 29.32 17 93.39 1.46

‹.aH.mb / Fercal 1.28 0.242 12.96 21.35 12 96.80 1.07

J mdogoH. / Gravesac 0.98 0.237 12.24 31.17 31 97.00 2.58

EgAmo% / SO4 0.909 0.215 14.63 24.52 30 105.87 2.71

EgBˆE_± / SEm± 0.785 0.0151 0.257* 1.361 3.839 3.638 0.371

gmWˆH.VmšVa
Level of significance

0.0528 0.0091 <0.001 0.003 0.016 0.024 0.013

gm¥{d±m¥Z Öb—H. AJoVr n[an¬.Z {H.š_ hmoZo Ho. H.maU OZdar
Ho. Aœ{V_ gÔmh ›| VWm H¥.~aZoQ> gm¥{d±m¥Z ‹.adar Ho. Aœ{V_ gÔmh
›| H.mQ>r J`r0 ‹.b gœ`moOZ _mZH.m| H.m {d�bofU {dVmZ Ó~œYZ
{H .`mAm| Ho. Ó^md H.m AÏ``Z H.aZo Ho. {bE {H.`m J`m0 

Vm{bH.m ") _| AmœH.…S>o gœHo.V XoVo h— {H. {d{^Ñ {dVmZ
Ó~œYZ {H .`mAm| Zo gm¥{d±m¥Z Öb—H. _| ÓmoQ>rZ _m¿m Ho. Abmdm
g^r _mnXœS>m| Ho. {bE gmWˆH. AœVa A{^{bpIV {H.E0 

H¥.~aZoQ> gm¥{d±m¥Z _| ̂ r ‹.b gœ̀ moOZ gœ~œ{YV _mZH. {dVmZ
Ó~œYZ {H .`mAm| 2Vm{bH.m "*3 go gmWˆH. Ý.n go Ó^m{dV h†E0

Sauvignon Blanc was harvested during last week

of January being early ripening variety, while Cabernet

Sauvignon was harvested during last week of February.

Fruit composition parameters were analyzed to study

the effect of canopy management practices. 

The data in table 18 indicated that significant

differences were recorded for all parameters except

protein content, among different canopy management

practices in Sauvignon Blanc.

In Cabernet Sauvignon also all parameters related

to fruit composition were significantly affected by

canopy management practices (Table 19).
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Table 18. Influence of canopy management practices on fruit composition of Sauvignon Blanc grapes

CnMma
Treatment

_{U dOZ
2J m3

Berry weight

(g)

Q>rEgEg
2°{~ „g3
TSS (°B)

nrEM 
pH

AØbVm 
Acidity 

(%)

{‹.Zm¥b
2E™y9J m3 
Phenol 

( AU/g)

ÓmoQ>rZ
2{_J m9J m3 
Protein 

(mg/g)

nmoQ>o{e`_ 
Potassium

(%)

EgQ>r / ST 100.33 19.10 3.19 1.18 3.82 181.95 0.126

grQ>r / CT 115.12 20.33 3.17 1.00 4.46 228.70 0.119

EbAma / LR 99.21 20.16 3.06 0.90 4.86 211.44 0.109

grQ>r 5 EgQ>r / CT + ST 108.03 20.60 3.17 0.98 4.98 253.68 0.121

grQ>r 5 EbAma / CT + LR 99.64 21.33 3.19 1.05 6.01 257.26 0.115

EgQ>r 5 EbAma / ST + LR 90.94 21.13 3.27 0.93 4.56 229.98 0.111

EgQ>r 5 grQ>r 5 EbAma 
ST + CT + LR

102.32 21.26 3.16 0.93 4.51 241.65 0.117

AZwnMm[aV / Control 98.26 19.83 3.21 1.14 3.29 202.73 0.173

EgBˆE_± / S Em± 3.747 0.379 0.0136 0.0467 0.332 24.621 0.0107

gmWˆH.VmšVa / Level of significance 0.0148 0.0129 <0.0001 0.0051 0.0016 NS 0.0149

""!Ama _ybdšÐV na H.b{_V H¥.~aZoQ> gm¥{d±m¥Z Ho. {bE
nmoQ>o{e`_ _m¿m H.m _mZH.sH.aU

`h Ó`moJ H.m Vrgam dfˆ Wm0 AmR >nmoQ>o{e`_ šVa
! 2AZwnMm[aV3 go '!! {H.bmo nmoQ>me9ho nmoQ>me gÞ‹o.Q >Ho. Ý.n
_| H¥.~aZoQ> gm¥{d±m¥Z bVmAm| na {X`o JE0 nmoQ>o{e`_ EH. dfˆ _|
~mah {d^mOZm| _| Ó`w−. {H.`m J`m Wm0 bVmE¦ EH. g_mZ Ó~œYZ
n[apšW{V`m| _| CJmBˆ JBˆ0 Ó¾ òH. CnMma _| Hw.b "& Q>Z ‹.m_ˆ jo¿
H.s ImX9ho gyIo dOZ Ho. AmYma na Ó`w−. H.s JBˆ Wr0 

nmoQ>o{e`_ "!! {H.bmo nmoQ>me9ho Ho. AZwÓ`moJ Ho. ‹.b
šdÝ.n AZwnMm[aV H.s VwbZm _| Am–gV CnO Am–a ‹.b Jw³N>m
gœ®`m Ó{V bVm _| gmWˆH. dš{È h†Bˆ0 hmbmœ{H.6 "!! {H.bmo
nmoQ>me9ho go nao CnO _| H.moBˆ CéoIZr` dš{È Zht Wr 2Vm{bH.m
#!30  nN>oVr AmYmar` N>¦Q>mBˆ H.mb Ho. Xm–amZ nmoQ>o{e`_ Ð`yZVm

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

This is the third year of the experiment with eight

potassium levels ranging from 0 (control) to 600 kg

K2O/ha as Sulphate of Potash on Cabernet Sauvignon

vines.  Potassium was applied in twelve splits in a year.

The vines were raised under uniform management

conditions.  A total of 15t FYM/ha on dry weight basis

was applied to each treatment.  

Average yield and bunch number per vine

increased significantly as a result of potassium

application @ 100 kg K2O/ha as compared to control.

However, beyond 100 kg K2O/ha there was no

significant increase in yield (Table 20). Visual

potassium deficiency symptoms were noticed in

treatments, Control and 50 kg K2O/haduring later part

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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Vm{bH.m "*8 {dVmZ Ó~œYZ nÈ{V`m| H.m H¥.~aZoQ> gm¥{d±m¥Z AœJya H.s ‹.b gœaMZm na Ó^md>
Table 19. Influence of canopy management practices on fruit composition of Cabernet Sauvignon grapes

CnMma
Treatment

Q>rEgEg
2°{~ „g3
TSS (°B)

nrEM 
pH

AØbVm 
Acidity 

(%)

EœWmogm`m{ZZ
2{_J m9J m3 
Anthocyanin

(mg/g)

{‹.Zm¥b
2E™y9J m3 
Phenol 

( AU/g)

ÓmoQ>rZ
2{_J m9J m3 
Protein 

(mg/g)

nmoQ>o{e`_ 
Potassium

(%)

EgQ>r / ST 20.20 3.51 0.97 1.66 5.98 219.76 0.199

grQ>r / CT 21.33 3.52 0.94 2.39 6.17 233.28 0.191

EbAma / LR 21.60 3.85 1.06 2.70 6.92 593.55 0.145

grQ>r 5 EgQ>r / CT + ST 21.63 3.65 0.89 2.31 6.28 251.92 0.197

grQ>r5EbAma / CT + LR 20.96 3.43 0.87 3.28 6.81 260.15 0.163

EgQ>r 5EbAma / ST + LR 20.45 3.45 1.13 3.08 5.98 219.76 0.162

EgQ>r 5 grQ>r 5 EbAma 
ST + CT + LR

23.03 3.43 0.95 2.71 6.13 226.34 0.160

AZwnMm[aV / Control 20.13 3.45 1.07 1.76 3.67 299.51 0.221

EgBˆE_± / S Em± 0.364 0.0863 0.0433 0.143 0.608 0.0133 0.012

gmWˆH.VmšVa
Level of significance

0.0007 0.0382 0.0059 <0.0001 0.0463 0.0415 0.0142

Ho. ÓH.Q>r` bjU6 AZwnMm[aV Am–a &! {H.J m nmoQ>me9ho  _| XoIo
JE 2{M¿ &30 H.{bH.m {d^oXZ Edœ nwŒnZ AdšWm na nUˆdšÐV
nmofH. V¾d H.m {d�bofU {H.`m J`m0 nmoQ>o{e`_ H.mo N>mo…S>H.a6
AÐ` g^r nmofH. V¾dm| Ho. {bE XmoZm| MaUm| Ho. Z_yZm| _| CnMmam|
Ho. ~rM H.moBˆ gmWˆH. AœVa Zht {XIm0 hmbmœ{H.6 XmoZm| MaUm| Ho.
Z_yZm| ›| nÛdšÐV _| nmoQ>o{e`_ H.s _m¿m #!! {H.bmo nmoQ>me9ho Am–a
Bggo A{YH. CnMmam| _| AZwnMm[aV go gmWˆH. Ý.n go Cç Wr
2Vm{bH.m #" Am–a ##30 nmoQ>o{e`_ _m¿m _| dš{È VWm Q>nH.md
q~Xw Ho. nmg CçV_ gœM` hmoZo go _šXm nmoQ>o{e`_ pšW{V _| dš{È
h†Bˆ0 

of foundation pruning season (Fig. 5).  Petiole nutrient

content was analysed at bud differentiation stage and

flowering stage.  Except for potassium content, all other

nutrients showed no significant differences between the

treatments at both the stages of sampling.  However, the

petiole K content was significantly higher at 200 kg

K2O/ha or more over control at both the stages of

sampling (Table 21 and 22).  The soil potassium status

increased with the increasing K doses with highest

accumulation near the dripper point. 



| 31 |
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Table 20. Effect of potassium levels on yield and yield parameters of Cabernet Sauvignon vines raised on 110R

rootstock

CnMma 2K2O
{H.J m9ho83

Treatment (K2O

kg/ha)

Jw³N>m gœ®`m
Bunch

number

Jw³N>m dOZ
2J m3
Bunch 

weight (g)

CnO 
2Q>Z9ho3
Yield 

(t/ha)

Q>rEgEg
2°{~ „g3
TSS  (°B)

AØbVm
A cidity 

(%)

Oyg gmo{S>`_
2nrnrE_3
Juice Na 

(ppm)

¾dMm gmo{S>`_
2nrnrE_3
Skin Na 

(ppm)

Q>r" / T1 (control) 60 57 11.33 22.4 0.49 57 56

Q>r# / T2 (50 kg K2O) 61 57 11.36 22.4 0.50 48 52

Q>r$ / T3 (100 kg K2O) 64 61 12.90 22.4 0.51 56 54

Q>r% / T4 (200 kg K2O) 68 60 13.45 22.4 0.48 52 48

Q>r& / T5 (300 kg K2O) 72 60 14.16 22.1 0.46 52 51

Q>r' / T6 (400 kg K2O) 71 60 14.08 22.2 0.48 53 47

Q>r( / T7 (500 kg K2O) 75 56 13.75 22.3 0.49 47 46

Q>r) / T8 (600 kg K2O) 73 59 14.15 22.3 0.49 52 51

EgBˆE_± / SEm± 3.57 4.06 0.71 0.33 0.028 7 7

grS>r 2nr=!8!&3
CD (p = 0.05)

7.65 NS 1.52 NS NS NS NS 

{M¿ &8 AmYmar` N>œQ>mBˆ Ho. Xm–amZ AZwnMm[aV _| nmoQ>–{e`_ H._r Ho. bjU>
Fig. 5. Potassium deficiency symptoms during foundation

pruning season in control

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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Vm{bH.m #"8 nmoQ>o{e`_ Ó`moJ H.m ‹.b H.br {d^oXZ AdšWm na nmofH. V¾dm| na Ó^md>
Table 21. Effect of potassium application on nutrient content (%) at fruit bud differentiation stage

CnMma 2K2O {H.J m9ho3
Treatment (K2O kg/ha)

ZmBQ¨>moOZ
N

‹.m¥š‹.moag
P

nmoQ>o{e`_
K

H–.pÞe`_
Ca

_–±r{e`_
Mg

gmo{S>`_
Na

Q>r" 2AZwnMm[aV3 / T1 (Control) 1.01 0.54 0.60 1.54 1.36 0.19

Q>r# 2&! {H.J m K2O3 / T2 (50 kg K2O) 1.06 0.50 0.61 1.60 1.38 0.21

Q>r$ 2"!! {H.J m K2O3 / T3 (100 kg K2O) 1.15 0.50 0.62 1.58 1.37 0.20

Q>r% 2#!! {H.J m K2O3 / T4 (200 kg K2O) 1.18 0.52 0.70 1.57 1.34 0.19

Q>r& 2$!! {H.J m K2O3 / T5 (300 kg K2O) 1.20 0.55 0.77 1.64 1.37 0.22

Q>r' 2%!! {H.J m K2O3 / T6 (400 kg K2O) 1.15 0.51 0.83 1.57 1.41 0.22

Q>r( 2&!! {H.J m K2O3 / T7 (500 kg K2O) 1.22 0.51 0.85 1.63 1.31 0.21

Q>r) 2'!! {H.J m K2O3 / T8 (600 kg K2O) 1.13 0.53 0.86 1.58 1.32 0.20

EgBˆE_± / SEm± 0.05 0.02 0.03 0.07 0.05 0.03 

grS>r 2nr=!8!&3 / CD (p = 0.05) NS NS 0.07 NS NS NS 

Vm{bH.m ##8 nmoQ>o{e`_ Ó`moJ H.m nwŒnZ AdšWm na nmofH. V¾dm| na Ó^md>
Table 22. Effect of potassium application on nutrient content (%) at flowering stage

CnMma 2K2O {H.J m9ho3
Treatment (K2O kg/ha)

ZmBQ¨>moOZ
N

‹.m¥š‹.moag
P

nmoQ>o{e`_
K

H–.pÞe`_
Ca

_–±r{e`_
Mg

gmo{S>`_
Na

Q>r" 2AZwnMm[aV3 / T1 (control) 0.83 0.33 1.67 1.27 1.11 0.30

Q>r# 2&! {H.J m K2O3 / T2 (50 kg K2O) 0.77 0.34 1.65 1.24 1.00 0.32

Q>r$ 2"!! {H.J m K2O3 / T3 (100 kg K2O) 0.78 0.32 1.69 1.20 0.91 0.31

Q>r% 2#!! {H.J m K2O3 / T4 (200 kg K2O) 0.78 0.31 1.82 1.25 1.05 0.33

Q>r& 2$!! {H.J m K2O3 / T5 (300 kg K2O) 0.80 0.32 1.86 1.23 0.92 0.34

Q>r' 2%!! {H.J m K2O3 / T6 (400 kg K2O) 0.78 0.32 1.85 1.24 0.90 0.31

Q>r( 2&!! {H.J m K2O3 / T7 (500 kg K2O) 0.79 0.30 1.88 1.24 1.05 0.37

Q>r) 2'!! {H.J m K2O3 / T8 (600 kg K2O) 0.83 0.30 1.93 1.21 1.02 0.32

EgBˆE_± / SEm± 0.06 0.03 0.14 0.05 0.07 0.03

grS>r 2nr=!8!&3 / CD (p = 0.05) NS NS 0.07 NS 0.15 NS 
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""!Ama _ybdšÐV na H.b{_V H¥.~aZoQ> gm¥{d±m¥Z bVmAm| Ho.
{bE qgMmBˆ H.m`ˆH ._ H.m _mZH.sH.aU 

`h Ó`moJ H.m Xygam dfˆ h– {Og_| N>h CnMmam| 2‹.gb
{dH.mg AdšWm Am–a Iwbm Vgbm dmŒnrH.aU A{^boIZ na
AmYm[aV qgMmBˆ H.m ˆ̀H ._3 H.mo g_mZ Ó~œYZ n[apšW{V`m| _| CJmBˆ
JBˆ bVmAm|6 {OÐh| bdUr` qgMmBˆ Bˆgr "8** S>rEg9›r  Xr JBˆ
Wr6 na  bmJy {H.`m J`m0  CnMma {ddaU Vm{bH.m #$ _| {X`m
J`m  h–0 EH.7gm–7B«.sg {XZm| H.s Hw.b Ad{Y _| ~h†Ym ~m[ae
Ho. H.maU bVmAm| H.mo ~m‘ qgMmBˆ Zht Xr JBˆ0 

{d{^Ñ qgMmBˆ H.m`ˆH ._m| Ho. VhV CnO "$8") go boH.a
"%8"% Q>Z9ho VH. Wr 2Vm{bH.m #%30 hmbmœ{H.6 {d{^Ñ CnMmam|
Ho. ~rM AgmWˆH. AœVa Wm0 CnMma T'6 {Og_| H._ go H._ ~m‘
qgMmBˆ {Zdoe "*'8" {__r 5 &$$8& {__r dfmˆ6 H.mo CnO Am–a
JwUdÁmm ÓXmZ H.aZo Ho. {bE n`mˆÔ nm`m J`m Omo {H. AÐ` Cç
qgMmBˆ CnMmam| Ho. ~am~a Wm0 nmofU H.s pšW{V Ho. {bE nUˆdšÐV
Z_yZm| H.m {d�bofU AmYmar` N>¦Q>mBˆ Ho. %& {XZm| ~mX Edœ nyUˆ
nwŒnZ AdšWm na {H.`m J`m0 XmoZm| MaUm| na ZmBQ̈>moOZ6 ‹.m¥š‹.moag
Am–a nmoQ>¥{e™› H.s _m¿m _| H.moBˆ _h¾dnyUˆ AœVa Zht Wm0 _šXm _|
CnbÖY nmofH. V¾d H.m~ˆ{ZH. H.m~ˆZ !8)(7"8#$/6 ‹.m¥š‹.moag
&$8%)7)(8(% nrnrE_6 nmoQ>me %'*7'($ nrnrE_6 Am–a
gmo{S>`_ &*&7)&# nrnrE_ Wo0 `h Ó`moJ Omar h–0

S>m¥J[aO _ybdšÐV na H.b{_V eaX grS>b–g bVmAm| _| nUˆ
bm{b_m Am–a n[aJbZ Ho. {bE nmofH. AgœVwbZ {ZXmZ

eaX grS>b–g VWm BgH.s C¾n[adVu bVmAm| _| nÛ bm{b_m
Am–a n[aJbZ XoIm J`m0 AœJya7~mJ Omo {H. gmo{S>`_ gœnÑ
bdUr™ Ob go qg{MV {H.`o Om aho h—6 _| `h bjU gm_mÐ` h—
2{M¿ '30 `h bjU nmaØn[aH. nmoQ>–{e`_ A^md go {^Ñ Wo0
emI H.s ẁdm 2D.nar3 n{Ám`m| na `h bjU nN>oVr _m–g_ 2Ho.Z>
n[an‰d AdšWm3 _| nhbr ~ma XoIo JE0 amoJ gyMH. n{Ám`m| Zo
ewÝ. _| {H.Zmao na a−. dU ̂_{bZrH.aU {XIm`m {OgH.s ÓJ{V ~mX
_| gr_mœV n[aJbZ Ho. Ý.n _| h†Bˆ0 n{Ám`m| H.s D.nar VWm {ZMbr
XmoZm| gVh bmb Am–a9`m n[aJ{bV hmo JBŸ0 {Oggo g_` go nydˆ
n{Ám™m¦ P…S>r0 bjUm| H.s Vrd Vm EH. bVm H.s {d{^Ñ emIm| na

Standardising irrigation schedule for Cabernet
Sauvignon vines raised on 110R rootstock

This is the second year of the experiment with six

treatments (irrigation schedule based on crop growth

stage and recorded open pan evaporation) on vines

raised under uniform management conditions using

saline irrigation having EC 1.99 dS/m.  The treatment

details are given in table 23. The vines were not given

external irrigation due to frequent rains for a total period

of 121 days. 

The yield under different irrigation schedules

ranged from 13.18 to 14.14 t/ha (Table 24). However,

there was no significant difference amongst different

treatments. The treatment T6 with least external

irrigation input of 196.1 mm plus 533.5 mm of rainfall

was found sufficient to provide yield and quality

equivalent to other higher irrigation treatments.  Petiole

samples at 45 days after foundation pruning and full

bloom stage were analysed for their nutritional status.

There was no significant difference in N, P and K

content at both the stages.  The soil available nutrient

ranged from 0.87-1.23%, 53.48-87.74 ppm, 469-673

ppm, 595-852 ppm for Org. C, P2O5, K2O and Na

respectively.  This experiment is continued.

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

Leaf reddening and necrosis have been observed

in Sharad Seedless vines and its mutants.  The

symptoms are common in vineyards being irrigated

with saline water rich in sodium (Fig. 6).  The

symptoms differ from classical K deficiency. Late in the

growing season (cane maturity stage), the symptoms

were observed first on the younger (upper) leaves on a

shoot. The symptomatic leaves initially showed reddish

discoloration on the margins which later on progressed

as marginal necrosis. Both upper as well as lower

surface of the leaves become red and/or necrotic. This

leads to premature defoliation. Severity of the

symptoms varies on different shoots on a vine i.e. all

AZwgœYmZ CnbpÖY™mœ
Research Achievements



| 34 |

NRC for Grapes | Annual Report 2011-12

Vm{bH.m #$8 ‹.gb dš{È AdšWm na AmYm[aV qgMmBˆ CnMma H.m {ddaU>
Table 23. Details of irrigation treatments based on crop growth stage

dš{È AdšWm
Growth Stage

Q>r"
T1

Q>r#
T2

Q>r$
T3

Q>r%
T4

Q>r&
T5

Q>r'
T6

AmYm[a` N>œQ>mBˆ9~–H. N>œQ>mBˆ / Foundation Pruning/Back Pruning

emI dš{È / Shoot growth (1-40 days) 45* 45 60 30 30 30

‹.b H.br {d^oXZ / Fruit bud differentiation (41-60 days) 15 15 15 15 15 15

Ho.Z n[an¬.Z Am–a ‹.b H.br {dH.mg
Cane maturity and fruit bud development (61-120 days)

15 15 15 15 15 15

"#" {XZ7‹.b N>œQ>mBˆ / 121 days-fruit pruning 30 15 15 15 15 15

‹.b N>œQ>mBˆ9‹.moadSˆ> N>œQ>mBˆ / Fruit Pruning/Forward Pruning

emI dš{È / Shoot growth (1-40 days) 45 45 60 30 30 30

nwŒnZ go ›{U P…S>Zm / Bloom to Shatter (40-55 day) 15 30 15 30 30 30

_{U dš{È Edœ {dH.mg / Berry growth and development (56-105 days) 45 30 30 30 15 15

n[an¬.Z go H.Q>mBˆ / Ripening to Harvest (106-145 days) 45 15 15 15 30 15

Amam_ Ad{Y / 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

{^Ñ Wr AWmˆV g^r emIm |̀ EH. hr g_` na bjU {XIm gH.Vr
h— `m Zht ^r {XIm gH.Vr 2{M¿ (30 Hw.N> g›™ ~mX Ó^m{dV
bVmE¦ H.mŠ>r` Am–a AZw¾nmXH. hmo JBŸ0 bjUm| Ho. {dH.mg Am–a
nmofH. V¾dm| _| gmhM`ˆ AÏ``Z H.aZo Ho. {bE6 AmYmar` N>¦Q>mBˆ
Ho. _m–g_ Ho. Xm–amZ AœJya7~mJ go {d{^Ñ V¾dm| Ho. {bE nUˆ ‹.bH.
VWm nUˆdšœVm| H.m {d�bofU {H.`m J`m0  {ZXmZ Ho. {bE EH. hr
bVm na CnpšWV šdšW Am–a amoJ gyMH. n{Ám`m| H.m Cn`moJ {H.`m
J`m VWm AmœH.…S>m| H.m {d�bofU šQy>S|>Q> Q>r Q>ošQ> Ho. Ó`moJ go {H.`m
J`m0 

the shoots may or may not exhibit symptoms at the

same time (Fig.7). The affected vines become woody

and unproductive over a period of time. In order to

study the association of nutrients with the development

of the symptom, leaf blade and petioles were analyzed

for different elements from our vineyard during

foundation pruning season.  Healthy and symptomatic

leaves present on the same vines were used for

diagnosis and data statistically analysed using Student

‘t’ test.
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Vm{bH.m #%8 qgMmBˆ CnMma H.m CnO Am–a CnO _mZH.m| na Ó^md>
Table 24. Effect of irrigation treatments on yield and yield parameters

CnMma
Treatment

Jw³N>m dOZ 
2J m3

Bunch weight

(g)

CnO 
2Q>Z9ho3
Yield 

(t/ha)

Q>rEgEg
2°{~ „g3
TSS (°B)

AØbVm
Acidity 

(%)

Oyg ,gmmo{S>™›1 
nrnrE_
Juice 'Na' 

ppm

Hw.b qgMmBˆ
2{__r34

Total irrigation

applied (mm)*

Q>r" / T1 63.0 13.79 22.08 0.56 67 382.58

Q>r# / T2 57.0 14.14 21.93 0.55 65 263.15

Q>r$ / T3 58.0 13.31 22.08 0.55 67 331.04

Q>r% / T4 58.0 13.84 21.80 0.54 67 222.08

Q>r& / T5 57.0 13.65 21.93 0.56 66 252.81

Q>r' / T6 58.0 13.18 21.88 0.56 59 196.10

EgBˆE_± / SEm± 2.3 0.816 0.14 0.012 5 

grS>r 2nr=!8!&3 / CD (p = 0.05) 4.9 NS NS NS NS 

* BgHo. Abmdm &$$8& {__r dfmˆ / Plus 533.5 mm rainfall

{M¿ '8 eaX {gS>bog _| nUˆ bm{b_m Ho. bjU>
Fig. 6. Sharad Seedless vines exhibiting

leaf reddening

{M¿ (8 EH. hr bVm na šdšW Edœ Ó^m{dV emIm>
Fig. 7. Healthy and affected shoots on the

same vine
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šdšW Am–a Ó^m{dV emImAm| Ho. nUˆdšœVm| VWm nUˆ ‹.bH.m|
Ho. {d�bofU go nVm Mbm h– {H .šdšW D.VH.m| Ho. Z_yZm| H.s VwbZm
_| Ó^m{dV bVmAm| Ho. emIm| _| gmWˆH. Ý.n go {ZØZ nmoQ>–{e`_
VWm A{YH. gmo{S>`_ Wm0 šdšW Edœ Ó^m{dV n{Ám`m| Ho. nUˆ
©\.bH. _|6 nmoQ>–{e`_6 gmo{S>`_6 H–.pÞe`_ VWm _–{±{e`_ Ho.
gœX^ˆ _| gmWˆH. AœVa XoIo JE6 O~ {H. nUˆdšœV _| H–.pÞe`_ VWm
_–{±{e`_ Ho. gœX^ˆ _| AgmWˆH. AÐVa Wo 2{M¿ )30 Bg ÓH.ma
bjU H._ nmoQ>o{e`_ Am–a Cç gmo{S>`_ Ho. šVa go gØ~pÐYV h—
Omo {H. nm–Yo Ho. {bE {dfm−. h— 2{M¿ *30 AVõ bdUVm9
jmar`Vm H.s pšW{V _| nmofH. AgœVwbZ Ho. C{MV {ZXmZ Ho. {bE
nUˆ ©\.bH. VWm nUˆdšœV XmoZm| H.m {d�bofU Amd�`H. h–0 

Analysis of petiole and leaf blade from healthy

and affected shoots showed that affected shoots of the

vines contained significantly lower K and significantly

higher Na content compared to tissue samples from

healthy shoots.  In leaf blade, significant differences

were observed between healthy and affected leaves with

respect to K, Na, Ca and Mg (Fig. 8) whereas, in case

of petioles no significant differences were observed in

respect of Ca and Mg (Fig. 9).  Thus the symptoms

appeared to be associated with low potassium content

and higher sodium levels which are toxic to plant.

Further, to properly diagnose nutrient imbalance under

salinity/ sodicity conditions, it is important to analyse

both leaf blade as well as petioles.
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Nutrients Nutrients

{M¿ )8 eaX grS>b–g H.s Ó^m{dV Am–a šdšW emImAm| _| nUˆ
‹.bH. nmofU gœaMZm

Fig. 8. Leaf blade nutrient composition of affected and

healthy shoots of Sharad Seedless vines 

{M¿ *8 eaX grS>b–g H.s Ó^m{dV Am–a šdšW emImAm| _| nUˆ
dšÐV nmofU gœaMZm

Fig. 9. Leaf petiole nutrient composition of affected and

healthy shoots of Sharad Seedless vines

jo¿ _| Wm¥_gZ grS>b–g bVmAm| Ho. nmofU šVa Edœ nmCS>ar
{_ÞS>Úy H.s ß`mnH.Vm _| gœ~œY 

Iwbo _–XmZ _| CJmBˆ JBˆ Wm¥_gZ grS>b–g AœJya bVmAm| Ho.
nmofU šVa VWm nmCS>ar {_ÞS>Úy H.s ß`mnH.Vm H.m Xmo {dH.mg
AdšWmAm| O–go AÓ–b N>œQ>mBˆ Ho. %& {XZ VWm *! {XZ ~mX6 go
gœ~Y Xmo dfm] #!!* Am–a #!"! ›| šWm{nV {H.`m J`m 2{M¿
"!30  nmofH. V¾d {Z{hVVm H.m {dšVma nmZo Ho. {bE {d{^Ñ

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

Nutritional status of open field grown Thompson

Seedless grapevines was related with powdery mildew

incidence at two growth stages at 45th day and 90th day

after April pruning during both 2009 and 2010,

respectively (Fig.10). In order to get wide range of

nutrient contents, vines grown on different stock- scion
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_ybdšÐV7gmœHw.a gœ`moOZm| na CJmBˆ JBˆ bVmAm| go Z_yZo {bE Am–a
amoJ H.s Jœ^raVm Ho. {bE _yÞ`mœH.Z {H.`m J`m0  

N>œQ>mBˆ Ho. %& {XZ ~mX6 {d{^Ñ nmofH. V¾dm| _|6 nmoQ>o{e`_
Zo A{YH.V_ gmWˆH.Vm šVa VWm  amoJ Xa 2Ama = 7!8)"(!3
Ho. gmW ZH.mam¾_H. ghgœ~œY {XIm`m {OgH.m AZwgaU ‹.m¥š‹.moag
2Ama = 7!8%'$"3 Zo {H.™m0 *! {XZ ~mX nmoQ>–{e`_ Zo nwZõ
ZH.mam¾_H. Am–a gmWˆH. ghgœ~œY6 amoJ Xa 2Ama#=7!8)(&!3
Ho. gmW ÓX{eˆV {H.`m 2Vm{bH.m #&36 hmbmœ{H. AÐ` nmofH. V¾dm|
Zo gmWˆH. ghgœ~œY ÓX{eˆV Zht {H.`m0 Myœ{H. EH. go A{YH. nmofH.
V¾dm| Zo Z_yZo Ho. %& d| {XZ _| amoJ Xa Ho. gmW gmWˆH. ghgœ~œY
ÓXêZ {H.`m AVõ H .{_H. Ó{VJ_Z {d�bofU {H.`m J`m0 Ó{VJ_Z
{d�bofU go ̂ r nmCS>ar {_ÞS>Úy H.s ß`mnH.Vm _| nmoQ>o{e`_ nmofU
Ho. _h¾d H.m nVm Mbm0 Z¿6 ‹.moš‹.moag6 nmoQ>–{e`_6 H–.pÞe`_6
_–{±{e`_ VWm gmo{S>`_ Zo EH. gmW Ó{VJ›Z ›|6 amoJ ß`mnH.Vm
_| )#8(/ {^ÑVm H.s ß™m®™m H.s0 %& {XZ na6 Ho.db nmoQ>o{e`_
amoJ ß`mnH.Vm _| ''8)/  {^ÑVm Ho. {bE {OØ_oXma Wm0  Xygao
dfˆ Ho. Xm–amZ6 Z¿6 ‹.moš‹.moag6 nmoQ>–{e`_6 H–.pÞe`_6 _–{±{e`_
VWm gmo{S>`_ Zo EH. gmW amoJ ß`mnH.Vm _| )&8(/ {^ÑVm H.s
ß™m®™m H.s0  Z_yZo Ho. %& {XZ na6 Ho.db nmoQ>o{e`_ amoJ ß`mnH.Vm
_| ('8'/ {^ÑVm Ho. {bE {OØ_oXma Wm0  

combinations were sampled and rated for disease

severity. 

Amongst different nutrients, potassium showed

highest degree of significant and negative correlation

with the disease rating (r=-0.8170) followed by P

(r = -0.4631) at 45th day after pruning. At 90th day K

again exhibited significant and negative correlation

(r = -0.8750) with disease rating (Table 25). However,

the other nutrients did not exhibit significant

correlation. Since more than one nutrient exhibited

significant correlation at 45th day of sampling with

disease rating stepwise regression analysis was carried

out. Regression analysis also revealed the importance

of potassium nutrition in powdery mildew incidence.

N, P, K, Ca, Mg and Na when regressed together

accounted for 82.7 % (R2 = 0.8265) variation in disease

incidence. Potassium alone accounted for 66.8%

variation in disease incidence (R2 = 0.6678) on 45th day

of sampling. During the second year, N, P, K, Ca, Mg

and Na when regressed together accounted for 85.7 %

(R2 = 0.8573) variation in disease incidence. Potassium

alone accounted for 76.6% variation in disease

incidence (R2 = 0.7656) on 45th day of sampling.
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{M¿ "!8 nmoQ>o{e`_ go nmo{fV bVm 2~mœBŸ Va‹.3 Ho. _w©H.m~bo Anmo{fV bVmAm| 2XmBŸ Va‹.3 _| JhZ nUˆ Hwœ.MZ Am–a nmCS>ar {_ÞS>Úy >
Fig. 10. Severe leaf curling and higher powdery mildew incidence in unfertilized vines (RHS) compared to vines

fertilized with potassium (LHS)
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Vm{bH.m #&8 amoJ aoqQ>J Am–a nUˆdšœV nmofH. V¾d Ho. ~rM ghgœ~œY JwUmœH. 2Ama3>
Table 25. Correlation coefficient (r) between disease rating and petiole nutrient content

nmofH. V¾d 
Nutrient (%)

N>œQ>mBˆ Ho. %& {XZ ~mX
45th days after pruning

N>œQ>mBˆ Ho. *! {XZ ~mX
90th day after pruning

ZmBQ¨>moOZ / N 0.3536 0.3056

‹.m¥š‹.moag / P -0.4631* -0.1909

nmoQ>o{e`_ / K -0.8170* -0.8750*

H–.pÞe`_ / Ca 0.4125* -0.03878

_–±o{e`_ / Mg 0.4902* -0.1678

gmo{S>`_ / Na -0.5999* -0.3390

‰bmoamBS>> / Cl -0.5837* -0.2211

*nr < !8!& na gmWˆH. / significant at P < 0.05

O–d7{Z`œ¿H.m| Ho. Ó`moJ VWm bVm Ho.  {d{^Ñ ^mJm| na hmoZo
dmbo {dH.mam| g{hV AœJya H.m{`ˆH.s 

Zd {dH.{gV Am–a Am`m{VV AœJya H.s {H.š_m| Ho. {bE O–d7
{Z`œ¿H.m| H.s g›™ gm[aUr H.m _mZH.sH.aU

O–d7{Z`œ¿H.m| H.s Bœ>V_ _m¿m Ho. _mZH.sH.aU Ho. {bE
_mœOar ZdrZ6 ‹|.Q>mgr grS>b–g6 Am¥Q>_ grS>b–g6 Am¥Q>_ am¥`b6
_mo{Hˆ.e6 Öbe grS>b–g6 {H ._gZ grS>b–g VWm aoS> °bmo~ na
OrE$ 2#! Am–a $! nrnrE_3 Am–a grnrnr ỳ 2!8#&6 !8&! Am–a
"8!! nrnrE_3 H.m $7% {__r na Am–a {‹.a '7( {__r _{U
AmH.ma AdšWm na Ó`moJ {H.`m J`m0 

_{U AmH.ma Am–a eoÞ‹.bmB‹. _| gmWˆH. AœVa XoIo J`o0
grnrnr`y Am–a OrE$ H.s H._ _m¿m Ho. Ó`moJ Zo {_{lV Ó{V{H .`m
{XImBˆ0 grnrnr`y Am–a OrE$ H.s H._ _m¿m H.mo _{U AmH.ma Am–a
bJ^J g^r {H.š_m| H.s CnO _| dš{È Ho. {bE Ó^mdr nm`m J`m0
n[aUm_m| H.s nw{œ> Ho. {bE6 {H.š_m| na narjU Hw.N Am–a gmb Ho.
{bE Omar aIo Om`|Jo0 

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

Standardization of bioregulators schedule for newly
developed and introduced grape varieties 

To standardize the optimal dose of bioregulators

for Manjri Naveen, Fantasy Seedless, Autumn Seedless,

Autumn Royal, Morquish, Blush Seedless, Crimson

Seedless and Red Globe, different concentrations of

GA3 (20 and 30 ppm) and CPPU (0.25, 0.50 and 1.00

ppm) were used at 3-4 mm and again at 6-7 mm berry

size stage. 

Significant differences in berry sizeand shelf life

was observed. Application of CPPU and GA3 showed

the mixed response. The lower dose of CPPU and GA3
was found effective to increase the berry size and the

yield in almost all the varieties. To confirm the results,

the trials on above varieties will be continued for some

more years.
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AœJya bVmAm| na hmoZo dmbo H.m{`ˆH.s {dH.mam| H.m Ó~œYZ 

nwŒnH ._ C^ma {dH.ma

{nN>bo #7$ dfm] _| `h {dH.ma _hmamœ¨> Ho. H.Bˆ AœJya
C¾nmXH.m| Zo gy{MV {H.`m0 Bg {dH.ma Ho. H.maU Jw³N>m| ›| {d{^Ñ
šVam| na ›{U {dH.mg Adamo{YV h†Am Am–a CnO ›| ›h¾dnyUˆ
ZwH.gmZ h†Am 2Vm{bH.m #'30

Management of physiological disorders in grape
vine

Rachis swelling disorder

In last 2-3 years this disorder has been reported

by many grape growers of Maharashtra due to which

berry growth is inhibited there-after with the degree of

inhibition varying among clusters, which leads to

significant yield losses (Table 26).
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Vm{bH.m #'8 nwŒn H ._ C^ma {dH.ma H.m Jw³N>m Am–a _{U _mnXœS>m| na Ó^md
Table 26. Impact of rachis swelling on bunch and berry parameters

n[a_mU / Parameter
šdšW Jw³N>o / Healthy bunches Ó^m{dV bVmEœ / Symtpomatic vines

1 2 3 Am–gV/Avg. 1 2 3 Am–gV/Avg.

_{U gœ®`m9Jw³N>m / No. of Berries/bunch 64 76 66 68.67 88 49 57 64.67

Jw³N>m dOZ 2J m3 / Bunch weight (g) 264.2 302.66 251.66 272.84 183.33 181.66 149.36 171.45

AmH.ma 2{__r3 / Size (mm) 16.8 16.8 16.8 16.80 14.5 14.5 14.16 14.39

bØ~mBˆ 2{__r3 / Length (mm) 18.33 18.5 19 18.61 17 16.5 15.5 16.33

Hw.b R>mog nXmWˆ 2°{~ „g3 / TSS (°B) 23.5 23.3 22.5 23.10 24.3 24.3 21.5 24.30

Hw.b AØbVm / Total acidity (%) 0.33 0.33 0.37 0.34 0.41 0.41 0.37 0.40

emI bØ~mBˆ 2go_r3 / Shoot length (cm) 112 112.33 122.33 115.55 100.66 61.66 73.5 78.61

Ho.Z ß`mg 2{__r3 / Cane diameter (mm) 8.34 7.71 9.07 8.37 8.17 6.55 7.22 7.31

ndmŸVa Xyar 2{__r3 / Internodal distance (mm) 57.78 59.52 50.22 55.84 62.8 65.82 63.57 64.06

Ho.Z na ndˆ H.s gœ®`m / No. of nodes on cane 18 17 22 19.00 2o 11 17 14.00

Ho.Z n[an¬.Vm H.m šWmZ
Cane maturity at position

12 12 19 14.33 6 5 6 5.67

Ho.Z na n{Ám`m| H.s gœ®`m / No. of leaves at cane 19 12 24 18.33 19 10 17 13.00

Ho.Z na nrbr n{Ám`m| H.s gœ®`m
No. of yellow leaves at cane

0 1 1 1.00 4 3 5 4.00

Ó{V bVm JmœR> dmbo Jw³N>o
Bunches with knot/vines

0 0 0 0.00 8 11 6 8.33
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{d{^Ñ Hš.{f agm`Zm| Ho. Cn`moJ go nwŒnH ._ C^ma Óo[aV
H.aZo Ho. {bE  EH. AZwH.ma AÏ``Z {H.`m J`m0 Zo©\.WbrZ
E{g{Q>H. E{gS> Ho. CnMma _| nwŒnH ._ C^ma XoIm J`m0 nyUˆ nwŒnZ
Ho. VrZ go Mma gÔmh ~mX nUˆdšÐV JmœR> `m nwŒnH ._ Ho. gmW
Agm_mÐ` C^ma šnœ> h†Am0 Cg Ho. ~mX Jw³N>m dOZ Am–a _{U
{dH.mg AdÜÈ h†Am0 {d{^Ñ Jw³N>m| ›| AdÜÈ Xa _| {^ÑVm Wr0
Ó^m{dV Am–a šdšW ‹.b7Jw³N>m| Ho. ~rM emI bœ~mBˆ Am–a Ho.Z
n[an¬.Vm _| gmWˆH. AœVa Wm0 gœaMZm¾_H. AÏ``Z go nVm Mbm
h– {H. gœdhZr ~œS>b {deof Ý.n go ÕbmoE_ D.VH.m| _| gœHw.MZ ™m
AÐVõdš{È AœJya Ho. nwŒnH ._ na ~ZZo dmbr JmœR> 2Agm_mÐ`
C^ma36 Ho. H.maU hmo gH.Vo h—0

H.{bH.m ^œOZ Am–a AœJya H.s JwUdÁmm _| gwYma Ho. {bE ZE
agm`Z 9 ~moQ>{ZH.Þg 

AœJya _| grgrgr Ä…T>Vm Am–a Anß`` na AÏ``Z

grgrgr H.s E›AmaEb " nrnrE_go !8!& nrnrE_ H.aZo
Ho. H.maU dfˆ #!!*7"! Ho. Xm–amZ grgrgr Adeof Ho. H.maU
`yamonr` gœK Xoem| _|6 Ion AMmZH. AšdrH.ma h†Bˆ0  Bg g_š`m
H.mo hb H.aZo Ho. {bE Hš.{f _œ¿mb` Ho. VhV ^mHš.AZwn Zo H.X_
CR>mE Am–a VXZwgma grgrgr Ho. {bE nwZõ E›AmaEb {Zp�MV
H.aZo Ho. {bE Amd�™H. AmœH.S>mo Ho. {bE ) {d{^Ñ šWmZm| na jo¿
narjU Am`mo{OV {H.E JE0 grgrgr H.m nhbm {N>…S>H.md @&!!
J m9ho $7& nÁmrMaU na6 Xygam {N>…S>H.md @"!!! J m9ho &7(
nÁmrMaU na AÓ–b N>œQ>mBˆ Ho. ~mX Edœ Vrgam {N>…S>H.md @#&!
J m9ho $7& nÁmrMaU na A„Qy>~a N>œQ>mBˆ Ho. ~mX {H.`m J`m0
{d{^Ñ ‹.bmÅ{_ AdšWmAm| na Z_yZo EH.¿ {H.E JE0 {daoOZ Am–a
H.Q>mBˆ AdšWm Ho. EH.¿ Z_yZo Adeof {d�bofU Ho. {bE
AmBˆAmBˆ~rQ>r Ó`moJembm6 MoÑBˆ _| ^oOo JE0 

AœJya _| „bmoa_r¬o.Q> „bmoamBS> 2grgrgr3 &!! J m9br EgEb
2{bhmo{gZ &!/ EgEb3 H.s O–d Ó^mdH.m[aVm VWm nmXn
{dfm−.Vm H.m _yÞ`mœH.Z

AœJya H.s IoVr _| grgrgr H.m Cn`moJ An[ahm`ˆ h– „`m|{H.
`h emI AmoO H.mo H._ H.a XoVm h– Am–a AmYmar` N>œQ>mBˆ Ho. Xm–amZ
‹.bZ H.mo ~…T>mVm h–0 AœJya _| grgrgr Ho. Adeofm| Ho. H.maU6

A simulation study using different agrochemicals

was conducted to induce rachis swelling. Rachis

swelling was observed in Naphthalene acetic acid

(NAA) treatment. The abnormal swelling becomes

apparent at the peduncle node or along with the rachis

three to four weeks after full bloom. Bunch weight and

berry growth was inhibited thereafter with the degree

of inhibition varying among cluster. The shoot length

and cane maturity differed significantly between

affected and healthy bunches. Anatomical studies

revealed that there is in-growth or compression of

vascular bundle particularly in phloem tissue which

may be the cause for the development of knot

(abnormal swelling) on rachis in grapes.

New chemicals / botanicals for improving bud
break and grape quality

Persistence and dissipation study on CCC in grape

The consignments were rejected due to residues

of CCC in EU countries during the year 2009-10,

because of sudden reduction of the MRL for CCC from

1 ppm to 0.05 ppm. To resolve this problem, ICAR

under Ministry of Agriculture has taken steps and

accordingly the trials were planned to generate data for

refixing the MRL for CCC. Field trials were conducted

at 8 different locations. The CCC was applied 1st spray

at 3-5 leaf stage @ 500 g a.i./ha, 2nd spray at 5-7 leaf

stage after April pruning @ 1000 g a.i./ha and 3rd spray

at 3-5 leaf stage after October pruning @ 250 g a.i./ha.

The samples were collected at different phenological

stages. The samples collected at veraison and harvest

were sent to IIBT Laboratory, Chennai for residue

analysis. The results are awaited.

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

The use of CCC is inevitable in grape cultivation

since it reduces the shoot vigour and enhances the

fruitfulness during the foundation pruning. However,

due to presence of residues of CCC in grape, there is

need to redevelop or modify the MRL values. Hence,
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E›AmaEb H.mo. nwZõ {dH.{gV `m gœemo{YV H.aZo H.s OÝ.aV h–0
Bg{bE6 ~rEEgE‹. Bœ{S>`m {b{_Q>oS>6 Zo H|.Ã Ho. gmW AœJya _|
grgrgr H.s O–d Ó^mdH.m[aVm VWm nmXn {dfm−.Vm Ho. narjU Ho.
{bE EH. g_Pm–Vm {H.`m0  

Jw³N>m dOZ6 Sœ>R>b H.s _moQ>mBˆ6 ¾dMm H.s _moQ>mBˆ6 Hw.b
KwbZerb R>mog nXmWˆ Am–a AØbVm O–go _mnXœS>m| _| grgrgr Ho.
CnMmam| H.m gmWˆH. AœVa XoIm J`m0 Q>r" Jw³N>m dOZ6 ¾dMm H.s
_moQ>mBˆ _| dš{È H.aZo _| Ó^mdr nm`m0 _{U dOZ6 _{U bœ~mBˆ Am–a
_{U ß`mg Ho. {bE AgmWˆH. AœVa XOˆ {H.E JE0

AœJya _| {g{b„gmob H.s  O–dÓ^mdH.m[aVm

{g{b„gmob A{ÎVr`6 pšWa6 A¾`{YH. gmœÃ {g{b{gH.
AØb H.m gy¿rH.aU h– Omo {g{bH.m¥Z H.m O–d CnbÖY Ý.n h–6 Omo
nm–Ym| H.s O…S>m| Îmam {b`m OmVm h– Am–a nmXn Ho. g^r AœJm| H.mo
nh†¦Mm`m OmVm h–0 {g{b„gmob {d{^Ñ šVam| O–go "6 # Am–a $ br9
ho na dš{È H.s {d{^Ñ AdšWmAm| O–go N>œQ>mBˆ Ho. "&6 $!6 %&
Am–a '! {XZ ~mX {X`m J`m0  

A{YH.V_ Jw³N>m dOZ {g{b„gmob Ho. CnMma @" br9ho
Mma ~ma "&6 %&6 $! Am–a N>œQ>mBˆ Ho. ~mX '! {XZm| na AZwÓ™moJ
na {›bm0 A{YH. _{Uß`mg $ br9ho {g{b„gmob Ho. N>œQ>mBˆ Ho.
"&6 $! Am–a %& {XZ ~mX $ {N>…S>H.md ›| {›bm0 _{U dOZ6
bœ~mBˆ Am–a AnM{™V eHˆ.am Zo ̂ r Bgr Ódš{Ám H.m AZwgaU {H.`m0 

AœJya _| drQ>mo_m}Z H.s  O–d Ó^mdH.m[aVm

drQ>mo_m}Z EH. nUˆ Vab O–d CdˆaH. h– Omo {H. ‹.gb dš{È6
AmoO Am–a OrdZ e{−. H.mo ~…T>mVm h–0 `h nwŒnZ Edœ ‹.bXm{`Vm
H.mo ~…T>mVm h– Am–a CnO _| dš{È hmoVr h–0

drQ>mo_m}Z Ho. {d{^Ñ šVam| 2!8&6 " Am–a # {›br3 H.mo
OrE$ 2& Am–a "! nrnrE_3 Ho. gœ`moOZ _| dš{È Ho. {d{^Ñ MaUm|
na BšVo_mb {H.`m J`m0 drQ>mo_m}Z " {_br9br 5 OrE$ @"!
nrnrE_ H.m BšVo_mb N>œQ>mBˆ Ho. ""7"# {XZ ~mX6 drQ>mo_m}Z "
{_br9br 5 OrE$ @$!nrnrE_ N>œQ>mBˆ Ho. %!7%& ~mX Am–a
drQ>mo_m}Z " {_br9br 5 OrE$ @%! nrnrE_ 5 # nrnrE_
grnrnr`y H.m N>œQ>mBˆ Ho. (&7)! {XZ ~mX Vrgao BšVo_mb Zo ‹.b

the sponsorer M/s BASF India Ltd., made an agreement

with the Centre to test the bioefficacy and phytotoxicity

of CCC in grapes.

The significant differences in treatments were

observed in various treatments of CCC with respect to

parameters like bunch weight, pedicel thickness, skin

thickness, TSS and acidity. Among the treatment, T-1

(500 g/ L CCC ppm at 3-5 leaf stage at April pruning)

found effective in increasing bunch weight, skin

thickness. No significant differences were recorded for

berry weight, berry length and berry diameter.

Bio-efficacy of silixol in grapes

Silixol is a unique formulation of stabilized,

highly concentrated silicic acid, the bio available form

of silicon which is taken up by plants roots and

transported to all plant parts. Silixol at different level

viz. 1, 2 and 3 L/ha was applied at different stages of
growth viz. 15, 30 45 and 60 days after pruning.

The maximum bunch weight was recorded in the

treatment of silixol @ 1 L/ha with four application at

15, 30, 45 and 60 days after pruning. Similarly berry

diameter was recorded more in application of 3 L/ha

silixol with 3 sprays at 15, 30 and 45 days after pruning.

The berry weight, berry length and reducing sugar

content in the berries also followed the same trend.

Bio-efficacy of vitormone in grapes

Vitormone is a foliar liquid biofertilizer which has

boosting effect on crop growth. It also enhances the

vigour and vitality of the crop. It increases the flowering

and fruiting and results in increase in the yield.  

Different levels of vitormone (0.5, 1 and 2 ml)

was applied in combination with GA3 (5 and 10 ppm)

at different stages of growth. Application of Vitormone

1 ml/L + GA3 @ 10 ppm at 11-12 days after pruning,

Vitormone 1 ml/L + GA3 @ 30 ppm at 40-45 DAP and

3rd application at 75-80 DAP with Vitormone 1 ml/L +

GA3@ 40 ppm + 2 ppm CPPU recorded the best results

with respect to bunch weight, average berry weight,

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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Jw³N> dOZ6 _{U dOZ6 _{U AmH.ma6 ¾dMm H.s _moQ>mBˆ Edœ
„bmoamo{‹.b _m¿m Ho. Ý.n _| g~go A³N>m n[aUm_ XOˆ {H.`m J`m0 

‹.b Jw³N>m| H.s CnO Am–a JwUdÁmm na [anmob nmobrÓmonmBbrZ
AmYm[aV J–a ~wZo H.n…S>o Ho. AmdaU H.m Ó^md

[abm`œg BœS>šQ§arO {b{_Q>oS> Îmam Amny{VˆV ‹.b Jw³N>m| H.mo
T>H.Zo Ho. {bE {deof Ý.n go ~Zm H.mJO ~–J 2[anmob
nmobrÓmonmBbrZ AmYm[aV J–a ~wZo H.n…S>o3 H.m BšVo_mb6 ,qnH. ~oar1
go ~Mmd Ho. Abmdm _{U JwUdÁmm _| gwYma Ho. {bE {H.`m J`m0
{d{^Ñ ÓH.ma Ho. ~–J go T>Ho. Am–a {~Zm T>Ho. ‹.b Jw³N>m| Ho. ~rM
gmWˆH. AœVa XoIm J`m0 N>œQ>mBˆ Ho. )& Am–a *& {XZm| Ho. ~mX
Q>mBdoH. H.mJO Am–a AI~ma go T>Ho. ‹.b Jw³N>m| _| AZwnMm[aV
Edœ [anmob nmobrÓmonmBbrZ AmYm[aV J–a ~wZo H.n…S>o H.s VwbZm _|
,qnH. ~oar1 H.s gœ®`m H.› Wr0

nmXn šdmšÂ` Ó~œYZ

ZE H.dH. Zm{e`m| H.s O–d7Ó^mdH.m[aVm

{ZØZ{bpIV H.dH.Zmer gœÝ.nUm| H.m nmCS>ar {_ÞS>Úy Edœ
S>mCZr {_ÞS>Úy na O–d Ó^mdH.m[aVm Ho. {bE jo¿ narjU {H.`m
J`m0 Vm{bH.m #( _| gyMr~È H.dH.Zmer gœÝ.nUm| H.m
Ym|XJmßZdmS>r6 g–`X {nØnar6 Omdbo7H.S>bJ ›| narjU {H.`m
J`m6 O~{H.  Vm{bH.m #) _| gyMr~È H.dH.Zmer`m| H.m amAœAZwHo.
Ho. AZwgœYmZ ‹.m_ˆ na narjU {H.`m J`m0 `o g^r narjU ‹.bV
_m–g_ Ho. Xm–amZ Am`mo{OV {H.E JE0 BZ jo¿m| _| "& A„Qy>~a
#!"" Ho. ~mX ~m[ae Zht Wr6 AVõ gmno{jH. AmÃˆVm _| {JamdQ>
h†B̂ Am–a gw~h Ho. g_` nÛ7Z_r CnpšWV Zht Wr0 n[aUm_ šdÝ.n
Ójo{V ‹.b n[an¬.Vm MaU VH. nmCS>ar {_bS>Úy Edœ S>mCZr
{_bS>Úy AZwnMm[aV Òbm¥Q> _| ^r {dH.{gV Zhr h†`o0 Bg{bE6
{H.gr ^r H.dH.Zmer Ho. O–d Ó^mdH.m[aVm H.m narjU Zht {H.`m
Om gH.m0 ‹.b N>œQ>mBˆ Ho. ~mX S>mCZr {_bS>Úy {Z`œ¿U Ho. {bE $
nÁmr AdšWm go ÓmapØ^H. ‹.b {dH.mg Ho. MaU VH.  $ go "!
{XZm| Ho. AœVamb na % go ' {ZdmaH. {N>…S>H.md {X`m J`m0  Am–a
nmCS>ar {_bS>Úy Ho. {Z`œ¿U Ho. {bE6 ‹.b šWmnZ Ho. ~mX "! go
"& {XZm| Ho. AœVamb na % {ZdmaH. {N>…S>H.md {XE JE0 narjU

berry size, skin thickness and chlorophyll content in the

leaves.

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

The specially made paper bags (Repol

polypropylene based Non-woven fabric) supplied by

Reliance Industries Ltd. were used to cover bunches in

order to avoid pink berries as well as improve berry

quality. The significant variation was observed between

the covered bunches with different bags and without

covering. The bunches which were covered with Tyvek

paper and newspaper at 85 and 95 days after pruning

showed the less number of pink berries as compared to

control and  Repol polypropylene based Non-woven

fabric.

Plant Health Management

Bio-efficacy of new fungicides

The following fungicide formulations were tested

for their bio-efficacy to manage downy mildew and

powdery mildew in field trials. The fungicide

formulations listed in table 27 were tested at three

locations, viz. Dhondgavanwadi (Tal. Dindori, Dist.
Nasik), Sayyad Pimpri (Tal. Niphad, Dist. Nasik),

Javale-Kadlag (Sangamner, Dis. Ahmednagar),   while

those listed in table 28 were tested only at Centre's

research farm. All the trials were conducted during

fruiting season. There was no rain after 15th of October

2011 in the above areas and thereafter RH showed

declining trend and leaf wetness was not present during

morning hours. As a result no downy mildew or

powdery mildew was developed till late fruit maturity

stage even in untreated control plots. Hence, bio-

efficacy of any test fungicide could not be undertaken.

However, for downy mildew control after fruit pruning

about 4 to 6 preventive sprays were given at 3 to 10

days interval starting from 3 leaf stage to early fruit

development stage and for powdery mildew control, 4

preventive sprays were given at 10 to 15 days interval
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H.dH.Zmer`m| Ho. ApÐV_ Adeofm| H.m {d�bofU EH.b _m¿m
2Bœ>V_3 Am–a XmoJwZr _m¿m Ho. {bE {H.`m Om ahm h–0

after fruit set. The terminal residue of the test fungicides

at 1x dose and 2x dose is being analysed.

AZwgœYmZ CnbpÖY™mœ
Research Achievements

Vm{bH.m #(8 ~h†7šWmZr` jo¿ narjU _| narjU H.s JBˆ H.dH.Zmer gœÜnUm| H.s gyMr
Table 27. List of fungicide formulations tested in multilocational field trials

H .8 gœ8
Sr. No.

CnMma
Treatment

amoJ
Disease

1.
_o{Q>a_ %%/ 5 S>mBˆ_oWmo_mo‹ˆ. */ S>ÖÞ`yOr 2EH .mo~–Q> &$/ S>ÖÞ`yOr3
Metiram 44% + dimethomorph 9% WG ( Acrobat 53%WG)

S>mCZr {_ÞS>Úy 
Downy mildew

2.
S>mBˆ_oWmo_mo‹ˆ. "#/ 5 nm`am„bmošQ¨>mo{~Z '8(/ S>ÖÞ`yOr 2H.m{~ Amo Q>r_ ")8(/ S>ÖÞ`yOr33
Dimethomorph 12% + pyraclostrobin 6.7%WG (Cabrio Team 18.7% WG)

S>mCZr Am–a nmCS>ar {_ÞS>Úy
Downy and powdery mildews

3.
nm`am„bmošQ¨>mo{~Z #!/ S>ÖÞ`yOr
Pyraclostrobin 20% WG

S>mCZr {_ÞS>Úy
Downy mildew

4.
AOmo„gršQ¨>mo{~Z #$/ Eggr
A zoxystrobin 23% SC

S>mCZr Am–a nmCS>ar {_ÞS>Úy
Downy and powdery mildews

5.
AOmo„gršQ¨>mo{~Z #$/ Eggr
A zoxystrobin 23% SC

S>mCZr Am–a nmCS>ar {_ÞS>Úy
Downy and powdery mildews

6.
„`yOr`y %#7"!/ AmoS>r 2{nno[aS>rZ3 
QGU42 -10% OD (piperidine)

S>mCZr {_ÞS>Úy 
Downy mildew

7.
BœS>mo{‹.b Óm¥S>„Q>7$"" 2gm`_mo„gm{Zb 5 Omo„gm{_S>3
Indofil product-311  (cymoxanil + zoxamid)

S>mCZr {_ÞS>Úy 
Downy mildew

8.
BœS>mo{‹.b Óm¥S>„Q>7%"" 2Omo„gm{_S> 5 _|H.mo©Oo~3
Indofil product-411  (zoxamid+ mancozeb)

S>mCZr {_ÞS>Úy 
Downy mildew

9.
_|H.mo©Oo~ (&/S>ÖÞ`yOr
Mancozeb 75%WG

S>mCZr {_ÞS>Úy 
Downy mildew

E‹.grEM7©OoS>dr EH. Hy.Q>~È C¾nmX h– Am–a BgHo. O–d
Ó^mdH.m[aVm H.m AÏ``Z _–gĝ Bdmobdm ~m`moQ>oH. ÓmBdoQ> {b{_Q>oS>
MoÑBˆ Îmam Óm`mo{OV {H.`m J`m0 BZ {dQ¨>mo AÏ``Z _|6 nUˆ7
M{H .H.m na Ó`moJembm _yÞ`mœH.Z _| ™h C¾nmX %! nrnrE_ go
D.na gmœÃVm na nmCS>ar {_bS>Úy Am–a Edœ S>mCZr {_bS>Úy Ho. {bE
Ó{V~œYm¾_H. nm`m J`m0

FCH-ZV is a coded product and its bio-efficacy

studies were sponsored by M/S Evolva biotech Pvt. Ltd.

Chenai. In in vitro laboratary evaluation on leaf disc,
the product was found to be inhibitary to powdery

mildew and downy mildew at concentrations above 40

ppm. 
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Vm{bH.m #)8 amAœAZwHo. Ho. jo¿ narjU _| narjU H.s JBˆ H.dH.Zmer gœÝ.nUm| H.s gyMr
Table 28. List of fungicide formulations tested in field trials at NRCG, Pune

H .8 gœ8
Sr. No.

CnMma
Treatment

amoJ
Disease

1.
Õbw„gnm`amo„g¥S> #&! J m9br 5 nm`am„bmošQ¨>mo{~Z #&! J m9br &!! Eggr 2Po{_`_3
Fluxapyroxad 250 g/l  + pyraclostrobin 250 g/l  500 SC  (Xemium)

S>mCZr {_ÞS>Úy 
Downy mildew

2.
nm`am„bmošQ¨>mo{~Z "#8)/ 5 ~mošH.m{bS> S>ÖÞ`yOr 2{ÓšQ>mBZ3
Pyraclostrobin 12.8% + boscalid 25.2% WG (Prestine)

nmCS>ar {_ÞS>Úy
Powdery mildew

3.
AOmo„gršQ¨>mo{~Z 2grEME #%#!7!"3
A zoxystrobin (CH A 2420-01)

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

4.
AOmo„gršQ¨>mo{~Z 5 ho„gmH.moZmOmob 2grEME #%%!7!"3
A zoxystrobin + hexaconazole (CHA  2440-01)

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

5.
grEME "$##
CHA  1322 

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

6.
H .sgmo„gr_ {_WmBb 5 ho„gmH.moZmOmob 2grEME '*&!3
Kresoxim methyl + hexaconazole (CHA  6950)

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

7.
AOmo„gršQ¨>mo{~Z 2E„gEb #$/ Eggr3
A zoxystrobin (XL 23% SC)

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

8.
AOmo„gršQ¨>mo{~Z #$/ Eggr 5 Q>oÖ`yH.moZmOmob #&8*/ Bˆgr 
A zoxystrobin 23% SC + tebuconazole 25.9% EC

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

9.
Q>oÖ`yH.moZmOmob #&/ S>ÖÞ`yOr
Tebuconazole 25% WG  

nmCS>ar Am–a S>mCZr {_ÞS>Úy
Powdery and downy mildews

10.
E‹.grEM7©OoS>dr 2Z`m Hy.Q>~È C¾nmX3
FCH-ZV (New coded product)

S>mCZr Am–a nmCS>ar {_ÞS>Úy
Downy and powdery mildews

AœJya _| amoJ H.s ^{dŒ`dmUr

_m–g_ H.m nydmˆZw_mZ Am–a amoJ Ó~œYZ H.s gbmh

EH. do~nšŠ> H.mo amAœAZwHo. H.s do~gmBQ> na CnbÖY H.am`m
J`m6 {Og_o šWmZ {d{eœ>6 Vmn_mZ6 gmno{jH. AmÃˆVm6 dfmˆ6 _oK
Am³N>mXZ Am–a hdm H.s J{V na gmV {XZm| Ho. nydm̂Zw_mZ H.m gmamœe
{X`m J`m Wm6 Omo{H. nwUo6 Zm{gH.6 gmœJbr6 gmobmnwa6 ~rOmnwa Am–a
h–Xam~mX Ho. AœJya C¾nmXZ jo¿m| Ho. {bE BœQ>aZoQ> na CnbÖY

Disease forecasting in grapes

Weather forecast and disease management advice

The page summarizing location specific, seven

days weather forecast on temperature, RH,

precipitation, cloud cover and wind speed, based on

information available on internet for grape growing

areas in Pune, Nasik, Sangli, Solapur, Bijapur and

Hyderabad was put up on website of NRC for Grapes.

The page was updated at every 7 days interval and
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OmZH.mar Ho. AmYma na Wm0 Bg_| nydmˆZw_m{ZV _m–g_ Edœ Omar
AœJya dš{È AdšWm Ho. AmYma na amoJ Ó~œYZ H.s gbmh {Z{hV
Wr Am–a Bg nšŠ> H.m ha ( {XZm| Ho. AœVamb na AÍVZ {H.`m J`m0 

H¦.Ò ỳQ>a AÐVa‹.bH. H.m ß`{−.JV AœJya C¾nmXH.m| Ho. {bE {dH.mg
Am–a BgH.m ÓXeˆZ

gœdmXm¾_H. do~ AœVa‹.bH.

›¥ggˆ E„gÓog doXa H.s _XX go ß`{−.JV AœJya C¾nmXH.
H.mo H¦.Ò ỳQ>a AœVa‹.bH. ÓXmZ H.aZo dmbm do~nšŠ> V–̀ ma {H.`m J`m0
BgH.m do~ nVm http://www.expressgrp.com/WIBDSS/ h–0
ha AœJya C¾nmXH. H.mo EH. Ó`mo−.m nhMmZ Am–a nmgdSˆ> Xr OmVr
h–0 šdMm{bV _m–g_ šQ>oeZ na XÔ AmœH.…S>m| Ho. AZw_mZ Ho. AZwgma
AJbo ( {XZm| Ho. {bE _m–g_ nydmˆZw_mZ6 šWmZ {deof Ho. _m–g_
H.s OmZH.mar Ho. AmYma na nmCS>ar {_bS>Úy Edœ S>mCZr {_bS>Úy
na OmopI_ H.m šVa6 H.m AZw›mZ do~nšŠ> na ÓXmZ {H.™m OmVm h–0 

S>r Eg Eg  2{ZUˆ` g_WˆZ ÓUmbr3 na EH. gœdmXm¾_H.
do~7nšŠ> h–6 Omo ‹.gb H.s dš{È AdšWm Edœ {nN>bo {N>…S>H.md H.s
gyMZm S>mbZo na6 Òbm¥Q> {deof gbmh ÓXmZ H.aVm h–0 {ZØZ{bpIV
AmYmam| na OmZH.mar CnbÖY H.amBˆ OmVr h– Am–a C¾nmXH. H.mo
{N>…S>H.md Ho. ~mao _| šd`œ H.m {ZUˆ` boZm hmoVm h–0 

i8 nmCS>ar {_bS>Úy Edœ S>mCZr {_bS>Úy Ho. OmopI_ H.m šVa6
eyÐ`6 H._6 _Ï`_ Am–a Cç Ho. Ý.n _|6 gœ^m{dV _m–g_ Ho.
AmYma na aœJ n¸>r _| ÓšVwV {H.`m OmVm h–6 

ii8 {nN>bo {N>…S>H.md Ho. AmYma na6 „`m Òbm¥Q> nydmˆZw_m{ZV amoJ
OmopI_ Ho. pIbm‹. gwa{jV h–6

iii8 AJa {N>…S>H.md H.aZo H.s Amd�`H.Vm h– Vmo nydmˆZw_m{ZV
~m[ae H.s gœ^mdZm Ho. AmYma na {N>…S>H.md H.m g_` Am–a 

iv8 ›m¿m6 nrEMAmB̂6 gyMH. n¿ ~`mZ Am–a Ó{VamoYH.Vm Ó~œYZ
OmZH.mar Ho. gmW H.dH.Zmer`m| Ho. {dH.Þn0 

Ó¾`oH. Òbm¥Q> na {X`o JE {N>…S>H.md H.s gyMr H.mo do~nšŠ>
gwa{jV aIVm h–0 `h do~nšŠ> Zm{gH.6 gmœJbr6 nwUo Am–a gmobmnwa
{Obm| _| "%) AœJya C¾nmXH.m| Ho. {bE ÓXmZ {H.`m J`m0

contained advice of disease management for forecasted

weather and prevailing growth stages in vineyards. The

web page received good response.

Development of computer interface for individual
grape growers and its demonstration 

The interactive web interface

The webpage providing computer interface to

individual grape grower was prepared with the help of

M/s Express Weather. The web address is

http://www.expressgrp.com/WIBDSS/. Every grape

grower is provided with a user id and password.

Weather data recorded on automated weather station,

weather forecast for next 7 days, estimated risk level of

downy mildew and powdery mildew based on location

specific weather information is provided on the page. 

There is a interactive web-page on DSS (Decision

Support System), which provides plot specific advice

after submiting information on growth stage and last

spray given. The information provided is on following

lines, and the grower is expected to take his own

decision on spraying.

i. Level of  risk of downy mildew and powdery

mildew, as nil (green), low (blue), medium

(orange) and high (red), in expected weather

presented in coloured bar, 

ii. Whether the plot is protected against forecasted

disease risk, based on last spray,

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

based on forecasted possibility of rain and

iv. the choice of fungicides with dose and PHI, as per

label claim, and resistance management strategy

using FRAC (Fungicide Resistance Management

Committee) information.

The web page also saves the list of sprays given

on each plot. The web page was provided to 148 grape

growers in Nasik, Sangli, Pune and Solapur districts. 

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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Zm{gH.6 gmœJbr Am–a gmobmnwa {Obm| _| ‹–.bo #& AœJya Ho. ~JrMm|
_| gœdmXm¾_H. do~nšŠ> Ho. Cn`moJ H.s {ZJamZr

AœJya C¾nmXH. {OZHo. nmg šd`œ Ho. H¦.Ò`yQ>a Am–a BœQ>aZoQ>
gw{dYm h– CZH.m M`Z {H.`m J`m Am–a Ó`mo−.m nhMmZ Am–a nmgdŜ>
ÓXmZ {H.`m J`m0 Hw.b "%) Eogo C¾nmXH.m| H.m M`Z {H.`m J`m0
{Obo Ho. AmYma na ÓXeˆZ Òbm¥Q>m| H.m {dVaU Vm{bH.m $! _|
{X`m J`m  h–0 BZ C¾nmXH.m| H.mo ÓXeˆZr Òbm¥Q> Edœ šd–p³N>H. Òbm¥Q>
Ho. Ý.n _| Xmo lo{U`m| _| {d^m{OV {H.`m J`m0 ÓXeˆZr Òbm¥Q> na
Ó¾`oH. J{V{d{Y H.s EH. g_{nˆV jo¿ ghm`H. H.s _XX go ZOa
aIr Wr Am–a g^r nmXn gwajm AmJV {X ò JE0  O~{H. šd–p³N>H.
Òbm¥Q> na6 S>r Eg Eg  2{ZUˆ` g_WˆZ ÓUmbr3 nšŠ>6 C¾nmXH.m|
H.mo CZHo. AZwamoY na ÓXmZ {H.`m J`m0 Am–a dh H–.go Bg nšŠ> H.m
Cn`moJ H.aVm h– C¾nmXH. na N>mo…S> {X`m J`m0 BZ Òbm¥Q>m| na nm–Y
gœajU Ho. AmJV ÓXmZ Zht {H. ò JE0 H.ar~Z % go "! šd–p³N>H.
Òbm¥Q> H.mo EH. g_yh _| EH. jo¿ ghm`H. Îmam EH. gÔmh _| EH.
~ma Xm–am H.a {ZJamZr H.s JB̂0 ÓXêZr Òbm¥Q> !8)" ho na Wm6 {Ogo
EH. hr {V{W na N>œQ>mBˆ {H.`m J`m Am–a EH. hr C¾nmXH. Îmam
Ó~œ{YV {H.`m0 Bg !8)" ho _| go !8%!& ho H.mo gbmh Ho. AZwgma
O~{H. !8%!& ho C¾nmXH. Îmam AnZo gm_mÐ` Hš.{f ÓUmbr Ho.
AZwgma Ó~œ{YV {H.`m J`m0 VrZ AœJya Ho. ~JrMm| H.mo N>moS>H.a6
S>mCZr {_bS>Úy H.m IVam ~h†V H._ Wm0 {d{^Ñ šWmZm| na ÓXêZr
Òbm¥Q> Am–a C¾nmXH. Òbm¥Q> _| Xr {N>…S>H.md H.s gœ®`m H.s VwbZm
H.mo  Vm{bH.m $! _| {X`m J`m h–0 ÓXeˆZr Òbm¥Q> _| Ho.db ( go
"# {ZdmaH. {N>…S>H.md S>mCZr {_bS>Úy Ho. {bE Am–a $7( {N>…S>H.md
nmCS>ar {_bS>Úy Ho. {bE h_mao gbmh Ho. AmYma na {XE JE6
O~{H. C¾nmXH. Zo ( go "' {N>…S>H.md S>mCZr {_bS>Úy Ho. {bE Am–a
#7* {N>…S>H.md nmCS>ar {_bS>Úy Ho. {bE {XE0 nmCS>ar {_bS>Úy
Edœ S>mCZr {_bS>Úy Ho. {bE ! go * {N>…S>H.md H.s ~MV XOˆ H.s
JB̂6 Omo {H. Hš.fV H.m`̂ÓUmbr go !8! go %!8*" Ó{VeV H.s ~MV
h–0 g^r šWmZm| na amoJ6 dš{È MaUm|6 CnO6 nr…S>H.ZmeH. Adeofm|
Ho. AmœH.S>m| H.mo EH.¿ {H.`m Om ahm h–0 

`h Bg Vah Ho. narjU H.m Xygam dfˆ Wm6 VWm{n6 {nN>bo
gmb gbmh ha {XZ ‹.moZ na ÓXmZ H.s JBˆ Wr Am–a Bg gmb `h
BœQ>aZoQ> na Am¥ZbmBZ ÓXmZ H.s JBˆ0

Monitoring the use of interactive webpage at 25
vineyards spread over Nasik, Sangli and Solapur
districts

Grape growers who have own computer and

internet connection were selected and were given user

id and password. In all 148 such growers were selected.

District wise distribution of demonstration plots is

given in table 29. These growers were divided into two

categories as demo plots and volunteer plots. At demo

plots each activity was closely monitored with the help

of one dedicated field assistant and all inputs on plant

protection were provided. While at volunteer plots, DSS

page was provided to growers on their request and it

was left to the individual grower how he uses the page.

Inputs of plant protection were not provided at these

plots. About 4 to 10 volunteer plots in a cluster were

monitored by one field assistant who visited the plot

once in a week. The demonstrations at each demo plot

was planned on 0.81 ha vineyard pruned on same date

and owned by the same grower. Out of 0.81 ha, 0.405 ha

was managed as per advisory provided, while 0.405 ha

was managed by grower as per his normal practices.

Baring 3 vineyards, the risk of downy mildew was very

less. Comparison of number of sprays given in demo

plots and grower plots at different locations is given in

Table 30.  In demo plots only 7 to 12 preventive sprays

were given for downy mildew and 3-7 sprays were

given for powdery mildew based on our advisory, while

grower gave 7 to 16 sprays in their plots, for downy

mildew and 2-9 for powdery mildew. For downy

mildew and powdery mildew put together saving of 0 to

9 sprays per location was recorded, which comes to 0.0

to 40.91 per cent saving over farmer practices.  Data on

disease, growth stages, yield, pesticide residue at all

these locations is being collected.  

This was second year of such trial, however, last

year the advisory was provided over phone every day,

and  this year it  was provided on-line on internet.
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Vm{bH.m #*8 Am¥ZbmBZ nam_eˆ Ho. {bE M`{ZV C¾nmXH.m| H.m {Obm dma {dVaU
Table 29. Districtwise distribution of growers selected for online advisory

šWmZ / Location ÓXeˆZr / Demo šd–p³N>H. / Volunteer Hw.b / Total

Zm{gH. / Nasik 13 60 73

gmœJbr / Sangli 8 50 58

gmobmnwa / Solapur 3 11 14

nwUo / Pune 1 2 03

Hw.b / Total 25 123 148

AœJya Ho. {dfmUw amoJm| na AÏ``Z

OrEbAmadr$ H.s CnpšW{V

dmBZ Am–a ImZo Ho. AœJya _| OrEbAmaEdr$ H.s CnpšW{V
Ho. {bE gd}jU Zo BgH.s nw{œ> H.s6 {H. eaX grS>bog Ho. „bmoZ
O–go Oœ~mo OrEbAmaEdr$ go gœH .{_V h—0 dfˆ #!""7"# Ho.
Xm–amZ6 AœJya n{Ám`m| Ho. Z_yZo6 gmobmnwa _| ~moam_mZr6 gmœJbr _|
Øh–gmb6 {_amO Am–a dmbdm VWm Zm{gH. _| {Z‹.m…S> go EH.¿ {H.E
JE0 AœJya {H.š_| O–go eaX grS>bog Am–a Wm¥ØngZ grS>bog Ho.
M`Z EH.¿ {H.E JE0 "& Z_yZm| _| go ( _| E{bgm narjU _|
OrEbAmaEdr$ Ho. {bE gH.mam¾_H. Ó{V{H .`m XoIr JBˆ0
gH.mam¾_H. Z_yZm| _| go A{YH.mœe eaX grS>bog {H.š_ Ho. Wo0
E›AmaS>r~rEg Îmam Am`m{VV Am–Q>_ grS>bog Am–a Am–Q>_ am¥`b
VWm H|.Ã Îmam ‹ .mœg go Am`m{VV "" dmBZ {H.š_| narjU H.aZo
na Am`mV Ho. Xmo gmb ~mX ^r {dfmUw _w−. nmBˆ JBŸ 0 

OrEbAmaEdr$ Ho. {_br ~J Îmam gœMaU na AÏ``Z

gH.mam¾_H. Ó{V{H .`m {XImZo dmbo Wm¥ØngZ grS>bog6
H.m{Sˆ>Zb6 Am–a nrZmoZmò a {H.š_m| H.mo dš{ÈV {H.`m J`m VWm BZH.m
S>rEEg7E{bgm H.m Cn`moJ H.a Ho. {nN>bo "# _hrZm| _| Xmo ~ma
narjU {H.`m J™m0 Bgr Vah OrEbAmaEdr$ Ho. {bE ZH.mam¾_H.
Ó{V{H .`m {XImZ| dmbo nm–Ym| H.mo dš{ÈV {H.`m J`m Am–a
OrEbAmaEdr$ Ho. {bE Xmo ~ma narjU {H.`m J`m0 BZ {dfmUw_w−.
Am–a {dfmUw gœH .{_V nmXnm| H.m {dfmUw Ho. gœMaU na AÏ``Z Ho.
{bE #!"#7"$ Ho. Xm–amZ BšVo_mb {H.`m OmEJm0 

Studies on virus diseases of grapes

Presence of GLRaV3

The survey for the presence of GLRaV3 in wine

and table grapes reconfirmed that many of the clones

of Sharad Seedless, such as Jumbo are infected with

GLRaV3. During 2011-12 samples of vine leaves were

collected from Boramani, in Solapur district, Mhaisal,

Miraj, and Walwa in Sangli district and from Niphad in

Nasik district. Table grape varieties such as selections of

Sharad Seedless, Thompson Seedless were collected.

Out of 15 samples 7 showed positive reaction for

GLRaV3 in ELISA test. Most of the positive samples

belonged to Sharad Seedless variety. Autumn Seedless

and Autumn Royal varieties introduced by MRDBS and

11 wine varieties introduced from France at NRCG,

Pune were negative to the tests and were found virus

free even after two years of introduction.

Studies on transmission of GLRaV3 by mealy bugs

Vines of varieties Thompson Seedless, Cardinal,

and Pinot Noir showing positive reaction to GLRaV3

were multiplied and tested for presence of the virus

twice in the last 12 months for confirmation, using

DAS-ELISA. Similarly vines showing negative to

GLRaV3 were multiplied and tested for absence of

GLRaV3 twice in a year. These virus free and virus

infected plant will be used for studies on transmission

of virus by different means during 2012-13.

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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{_br ~J6 _oH.moZo{bH.mo„g {hgwˆQ§g H.s nhMmZ H.s h†Bˆ
H.m¥bmoZr H.mo Hš.{f _hm{dÍmb`6 nwUo go ÓmÔ {H.`m J`m Am–a
Ó`moJembm _| H.Ç‡ na nmbm J`m0 Bg H.m¥bmoZr H.mo {Z`œ{¿V
n[apšW{V`m| _| Wm¥ØngZ grS>bog gœH .{_V nm–Yo na N>mo…S>m J`m0 Bg
gœX^ˆ _| H.m`ˆ ÓJ{V na h–0 

‹–.Z br‹. {dfmUw H.m šWmZr` Kmd n[aMmaH. MrZmonmo{S>`_
ÓOm{V na ag gœMaU 

šWmZr` Kmd n[aMmaH. MrZmonmo{S>`_ ÓOm{V nm–Ym| H.mo
CJm`m J`m Am–a gœJ h jo¿ _| go {d{^Ñ AœJya Ho. nm–Ym| go {ZH.bo
h†`o Edœ ~‹.a _| gœJ {hV ag H.mo {_bm`m J`m0 {H.gr ^r nm–Yo _|
šWmZr` Kmd Zhr XoIo JE Omo {H. ‹–.Z br‹. {dfmUw H.s
AZwnpšW{V H.m gœHo.V h–0

AœJya _| EœW o„Zmo©O H.s amoJH.maH. H.dH.m| Ho. Ord {dkmZ Am–a
{Z`œ¿U na AÏ``Z 

AœJya Ho. EœWao„ZmoO Ho. Ó_wI amoJH.maH. Ho. Ý.n _| H.moboQ>mo{Q¨>H._
°bm`mošnmo[a`moS>g H.s nw{œ> H.aZm

H.mo8 °bm`mošnmo[a`moS>g AmBgmoboQ§g Ho. nhMmZ H.s nw{œ>
H.aZo Ho. {bE ÓOm{V {d{eœ> ÓmB_a CgINT Am–a ÓmB›a ITS4
go ÓmÔ nrgrAma C¾nmX H.m AZwH ._U9{ZYmˆaU {H.`m J™m0 Xmo
AmBgmoboQ§g H.m AZwH ._U {H.`m Am–a nVm Mbm {H. EZgr~rAmBˆ
So>Q>m~og 2EZ8Ama83 _| CnbÖY H.mo8 °bm`mošnmo[a`moS>g Ho. AZwH ._m|
go BgH.s AZwÝ.nVm *#7"!!/ Wr Am–a OrZ ~—H. _| CnbÖY
EÞgrZmoE EpØn{bZm 2n d{Š>`m¦ E8dmBˆ8)#'('#8"6 )#'('$8"
Am–a )#'('%8"3 Ho. AmBˆ8Q>r8Eg8 I½S> Ho. AZwH ._m| go BgH.s
AZwÝ.nVm Ho.db &#/ Wr0

BZ Xmo AmBgmoboQ§g Zo H.mo8 °bm`mošnmo[a`moS>g Ho. AÐ`
AmBgmoboQ§g Ho. gmW g_yh ~Zm`m O~{H. EÞgrZmoE EpØn{bZm go
gœ~pÐYV VrZm| Ód{Š>`m| Zo EH. AbJ g_yh ~Zm™m 2{M¿ ""30
AmBgmoboQ§g #$7nr7" 2OrZ ~|H. Ód{Š> gœ®`m Oo8EZ8'$*))!3
Am–a "(7nr7" 2OrZ ~—H. Ód{Š> gœ®`m Oo8EZ8'$*))"3 Ho.
AmBˆ8Q>r8Eg8 I½S> Ho. AZwH ._m| H.mo EZ8gr8 ~r8AmBˆ8 So>Q>m~og _|
O_m H.adm`m J`m0

Identified colony of mealy bugs Maconellicoccus
hirsutus was procured from College of Agriculture,
Pune and raised on pumpkin in the laboratory. This

colony has been released as known infected vine of

Thompson Seedless under controlled conditions.

Further work in this context is in progress.

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

Local lesion host plants of Chenopodium sp. were
raised (seeds were collected from IARI, Regional

Centre, Pune) and sap inoculated with sap extracted in

buffer from different vines from collection block. No

typical local lesions were observed, indicating absence

of Fan Leaf Virus in tested vines.

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

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

PCR product obtained with species specific

primer CgINT with ITS4 was sequenced to confirm the

identity of C. gloeosporioides isolates from PCR
product. Two isolates were sequenced and the

sequences showed 92 – 100 % homology with other

sequences from C. gloeosporioides available in NCBI
database (nr) and only 52% homology with the

sequence of ITS region of Elsinoe ampelina available in
genebank (GB accessions AY826762.1, AY826763.1

and AY826764.1). 

The two isolates group with other isolates of C.
gloeosporioides whereas all the three accessions

belonging to E. ampelina formed a separate group (fig.
11). The sequences of ITS region of isolates 23-P-1

(genebank accession number JN639880) and 17-P-1

(gene bank accession number JN639881) have been

submitted to NCBI databank.
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{M¿ ""8 AmBˆQ>rEg AZwH ._U Ho. AmYma na H.moboQ>mo{Q¨>H._ °bm`mošnmo[a`moS>g AmBgmoboQ>g H.m g_yhrH.aU
Fig. 11. Clustering of C. gloeosporioides isolates based on sequence of ITS region

Obdm`w n[adVˆZ H.s ^y{_H.m H.m EœWao„ZmoO amoJ©OZ©H. H.s
Am~mXr _| ~Xbmd H.m {dsbofU

AœJya C¾nmXZ Ho. jo¿m| _| _m–g_ Ho. ÜPmZ H.m {d�bofU
{H.`m J`m0 ^maV _m–g_ {dkmZ {d^mJ go ÓmÔ gmobmnwa Am–a
bw{Y`mZm Ho. {nN>bo gm…T>o VrZ XeH.m| Ho. Am–a amAœAZwHo. nwUo go
ÓmÔ {nN>bo "! dfm] Ho. _m{gH. _m–g_ AmœH.S>m| H.m gmœp®`H.s`
{d�bofU _m–g_ H.s Ódš{Ám`m| H.s OmœM Ho. {bE {H.`m J`m0 BZ
VrZm| šWmZm| na6 _mZgyZ H.mb Ho. Am–gV Edœ Ð ỳZV_ Vmn_mZ _|
dš{È Ho. H.maU6 _m–g_ H.s Ja_ Ódš{Ám H.mo nm`m J`m 2Vm{bH.m
$" Am–a $#3 Omo W_m}{‹.{bH. H.moboQ>mo{Q¨>H._ °bm`mošnmo[a`moS>g
Îmam6 EÞgrZmoE EpØn{bZm H.mo hQ>m H.a6 AœJya Ho. EœWao„ZmoO Ho.
Ó_wI amoJH.maH. Ho. Ý.n _| Ó{VšWmnZ H.aZo Ho. gœ̂ m{dV H.maU H.mo
Bœ{JV H.aVm h–0 dfmˆ Am–a gmno{jH. AmÃˆVm Ho. {bE Bg Vah Ho.
ÜPmZ ÓmÔ Zht h†`o0

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

The weather trends in grape growing areas were

analysed. Monthly meteorological data for past three

and a half decades for Solapur and Ludhiana obtained

from IMD and last 10 years data from NRC for Grapes,

Pune were analyzed statistically to check trends. A

warming trend was observed at all the three locations

due to increase in mean (Tm) and minimum (Tmin)
temperatures during monsoon season (table 31 and 32),

indicating the possible reason for the thermophilic C.
gloeosporioides to replace E. ampelina as pathogen of
anthracnose. No similar trends were obtained for

rainfall and RH.
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Vm{bH.m $"8 dm{fˆH. Am–a ›mZgy{Z™ Am–gV6 A{YH.V_ Am–a Ð`yZV_ Vmn_mZ _| nyUˆ n[adVˆZ
Table 31. Absolute change in annual and monsoon mean, maximum and minimum temperatures

jo¿
Region

Ad{Y
Period

dm{fˆH./A nnual _mZgyZ/Monsoon

Tm Tmax Tmin Tm Tmax Tmin

gmobmnya / Solapur 1975-2009 +0.22 +0.51 -0.08 +0.55 +0.55 +0.54

bw{Y`mZm / Ludhiana 1977-2008 +1.02 +0.40 +1.70 +0.32 -0.90 +1.54

nwUo / Pune 2002-2011 -0.09 -0.55 +0.36 +0.03 -1.34 +1.40

Vm{bH.m $#8 _mZ H|.S>b a—H. Am¦H.S|> Am–a Q>r7narjU Ho. n[aUm_
Table 32. Results of Mann-Kendall rank statistics and t-test

jo¿
Region

Ad{Y
Period

_mZ7H|.S>b a—H. Am¦H.S|>
Mann-Kendall rank statistics

n[aH.{bV Q>r n[a›mU
t. value calculated

Tm Tmax Tmin Tm Tmax Tmin

gmobmnya / Solapur
dm{fˆH. / Annual 0.170 0.008 0.077 1.95 0.00 0.61

_mZgyZ / Monsoon 0.152 0.241* 0.177 1.30 0.92 1.41

bw{Y`mZm / Ludhiana
dm{fˆH. / Annual 0.087 0.559** 0.397** 1.16 6.40** 3.77**

_mZgyZ / Monsoon - 0.194 0.621** 0.196 2.09* 7.26** 1.26

nwUo / Pune
dm{fˆH. / Annual - 0.244 0.200 0.067 0.86 0.22 0.09

_mZgyZ / Monsoon - 0.244 0.467 0.022 1.53 2.03 0.00

H.moboQ>mo{Q¨>H._ °bm`mošnmo[a`moS>g H.s Vmn_mZ gœdoXZ erbVm

AmH.m[aH.s` Ý.n go {d{^Ñ "" g_yhm| Ho. H.moboQ>mo{Q¨>H._
°bm`mošnmo[a`moS>g AmBgmoboQ§g H.s dšÁmr` dš{È H.mo ' AbJ
Vmn_mZm|6 &° Ho. AœVa na "&° go %!°C6 na AÏ``Z {H.`m
J`m0 $!°C na A{YH.V_ dš{È XoIr JBˆ 2{M¿ "#30 *7""
AmH.m[aH.s` g_yhm| Ho. AmBgmoboQ§g H.m AZwHy.b Vmn_mZ A{YH.
Wm Am–a `o ^m–Jmo{bH. Ý.n go J_ˆ jo¿m| _| Ó_wI Wo0 Bg ImoO Ho.
_h¾d H.m AmJo AÏ``Z H.aZm Amd�`H. h–0 

Temperature sensitivity of C. gloeosporioides

Radial growth of C. gloeosporioides isolates from
11 morphologically different groups was studied at 6

different temperatures from 15°C to 40°C at increments

of 5°C. The maximum growth was observed at 30°C

(fig. 12). The isolates from morphological groups 9-11

had higher temperature optima and also were

predominant in geographically warmer regions.

Significance of this finding is to be studied further.
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{M¿ "#8 {d{^Ñ Vmn_mZm| na gr8 °bm`mošnmo[a`moS>g H.s dš{È Xa
Fig. 12. Growth rate of C. gloeosporioides at different temperatures

G
ro
w
th
 in
 m
m
.

Temperature

ZBˆ nr…T>r Ho. H.dH.Zm{e`m| H.m jo¿ AZwdrjU

šQ¨>mo{~bwarZ Am–a Q¨>m`mOmob g_yhm| go gœ~œ{YV H.dH.Zm{e`m|
H.s OmœM EœWao„ZmoO amoJ Ho. {Z`œ¿U Ho. {bE H.s J`r0 H|.Ã Ho.
‹.m_ˆ na `h Ó`moJ _mZgyZ Ho. Xm–amZ {H.`m J`m0 EœW o‰Zmo©O H.s
Ó{VeV amoJ gyœMH.mH. ›| dš{È AZwnMm[aV Òbm¥Q> _| ! go %!8%%
VH. h†Bˆ6 bo{H.Z g^r CnMmam| _| g^r Mma AdbmoH.Zm| _| Ó{VeV
amoJ gœwMH.mH. #8&' go ZrMo aho 2Vm{bH.m $$30 g^r šQ¨>mo{~bwarZ
Am–a Q¨>m`mOmob g_yh Ho. H.dH.Zmer EœWao„ZmoO amoJ H.m Ó^mdr
Am–a H.m~}½S>m{O_ H.s VwbZm _| ~ohVa {Z`œ¿U H.a gHo.0 VZo na
EœWao„ZmoO amoJ Ho. Kmd AZwnMm[aV Òbm¥Q> _| {XImBˆ {X`o O~{H.
`o Kmd {H.gr ^r H.dH.Zmer CnMmam| Ho. Òbm¥Q> _| Zht {XIo0

H.m~}½S>m{©O_ Ó{VamoYr H.moboQ>mo{Q¨>H._ °bm`mošnmo[a`moS>g
AmBgmoboQ§g Ho. {bE O–d7{Z`œ¿U H.s gœ^mdZm 

OrdmUwAm| Ho. {ÎgœdŶZ _|6 Q̈>mBH.moS>_m̂ Ho. g^r AmBgmoboQ§g
_| A{Vdš{È hmo gH.s Am–a `o H.mo8 °bm`mošnmo[a`moS>g Am–a H.mo8
Ho.pÒg{g Ho. gœdoXZerb Am–a Ó{VamoYr AmBgmoboQ§g H.mo gœH .{_V
H.a nm`o Edœ {dKQ>Z H.m H.maH. ~Zo0 Q¨>m8 haOr`Z_ !"*'&
g~go {damoYr Wm Edœ BgHo. ~mX Q¨>m8 haOr`Z_ &Ama0 `o XmoZm|6
Ó{VamoYr amoJ H.mo amoH.Zo _| gj_ Wo Am–a Ó{VamoY Ó~œYZ ›| Bg

Field screening of new generation fungicides

New generation fungicides belonging to

strobilurin and triazole groups were tested for control

of anthracnose disease. The experiment was conducted

during the monsoon season at the research farm of NRC

for Grapes, Pune. The PDI of anthracnose gradually

increased from 0.00 to 40.44 in control, but in all

fungicide treatments the PDI values remained below

2.56 at all four observations (Table 33). All strobilurin

and triazole group fungicides could effectively control

anthracnose disease, better than that by carbendazim.

Anthracnose lesions on stem were formed only in

control but not in any of the treatments.

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

In dual culture, all Trichoderma isolates could
overgrow and parasitize sensitive and resistant isolates

of C. gloeosporioides and C. capsici causing lysis of
the mycelium. T. harzianum NAIMCC-01965 was the
most antagonistic followed by T. harzianum 5R. Both
could reduce disease by the resistant isolates and

exploitation of this technique for resistance

management is to be tested in vineyards. A highly
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Vm{bH.m $$8 Ójo¿ narjUm| _| H.dH.Zmer Îmam EœW o‰Zmo©O H.m {Z`œ¿U
Table 33. Control of anthracnose by fungicides in field trial

H .8 gœ8
Sr. No.

CnMma
Treatment

_m¿m 2J m `m 
{_br9br3 

Dose (g or ml/L)

nr8S>r8AmBˆ8 
PDI on 

10/06/11

nr8S>r8AmBˆ8 
PDI on 

17/06/11

nr8S>r8AmBˆ8 
PDI on 

24/06/11

nr8S>r8AmBˆ8 
PDI on 

01/07/11

1.
šQ¨>mo{~bwarZ #$/ Eggr
Azoxystrobin 23% SC

0.5
0.00

(0.00)

0.44

(3.73)

1.00

(5.70)

0.56

(4.33)

2.
nmBam„bmošQ¨>mo{~Z 5 _o{Q>am_
Pyraclostrobin + metiram

1.75
0.00

(0.00)

0.50

(4.10)

0.56

(4.33)

0.44

(3.80)

3.
H .sgmo„gr_ {_WmBb %%8$/ Eggr
Kresoxim methyl 44.3% SC

0.6
0.00

(0.00)

0.44

(3.73)

1.00

(5.70)

0.56

(4.33)

4.
Q¨>mBˆÕbmop„©OšQ¨>mo{~Z 5 Q>oÖ`yH.moZmOmob
Trifloxystrobin + tebuconazole

0.150
0.00

(0.00)

0.50

(4.10)

0.81

(5.13)

0.56

(4.25)

5.
Õby{gbm©Omob %!/ Bˆgr
Flusilazole 40% EC

0.125
0.00

(0.00)

0.38

(3.50)

0.44

(3.80)

0.31

(3.20)

6.
Q>oÖ`yH.moZmOmob #&8*/
Tebuconazole 25.9%

0.5
0.00

(0.00)

0.56

(4.33)

1.19

(6.23)

0.75

(4.90)

7.
S>mBˆ‹oÐH.moZm©Omob #&/ Bˆgr
Difenconazole 25% EC

0.5
0.00

(0.00)

0.56

(4.33)

0.63

(4.55)

0.56

(4.25)

8.
H.m~}½S>m{O_ &!/ S>ÖÞ`ynr
Carbendazim 50% WP

1.0
0.00

(0.00)

0.56

(4.33)

2.31

(8.73)

2.56

(9.18)

9.
AZwnMm[aV 2{N>…S>H.md Zht3
Control (No Spray)

-
0.00

(0.00)

2.50

(9.03)

23.38

(28.83)

40.44

(39.45)

grS>r / CD 5% 0.00 1.05 1.74 1.53

grdr / CV% 0.00 15.79 14.72 12.11

* H.moŠ>H. _| Ý.nmœV[aV am{e`mœ h– Values in parenthesis are transformed values.
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VH.ZrH. H.mo Ó™moJ H.aZo Ho. {bE AœJya Ho. ~JrMm| _| narjU {H.`m
OmZm h–0 Cç Ó{VamoYr AmBgmoboQ> 2$)7nr7#3 H.mo H.m~}½S>m{O_
Ho. "!!!! nrnrE_ gmÐÃVm go ^r {Z`œ{¿V Zht {H.`m Om gH.m0
hmbmœ{H. nr8S>r8AmBˆ8 &!!! nrnrE_ H.s VwbZm _| H._ Wo0 Q¨>m8
haOr`Z_7!"*'& H.m Ó`moJ H.m~}½S>m{O_ "!!!! nrnrE_ Ho.
g_mZ Am–a &!!! nrnrE_ go ~ohVa Ó^mdr Wm0

resistant isolate (38-P-2) was not controlled by

preventive or curative application of carbendazim at

even 10,000 ppm concentration though the PDIs were

less than that recorded at 5,000 ppm carbendazim.

Application of T. harzianum NAIMCC-01965 was as

effective as carbendazim at 10000 ppm and better than

carbendazim at 5000 ppm.
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EœW o‰Zmo©O Ho. VZm O{ZV BZmoHw.b_ H.m {Z`œ¿U

EœW o‰Zmo©O Kmdm| dmbr AœJya H.b_m| H.m #% KœQ>o Ho. {bE6
šQ¨>mo{~bwarZ Am–a Q¨>m`mOmob g_yhm| go gœ~œ{YV H.dH.Zm{e`m|6
H.m~}½S>m{O_ Am–a Q¨>m8 haOr`Z_ !"*'& Ho. {Zbœ~Z _| Sw>~moZm
VWm AmJo ( {XZm| Ho. {bE D.Œ_m`Z; Kmdm| _| CnpšWV H.dH. H.mo
nyar Vah _maZo _| Ó^mdr Wm0 O~{H. AZwnMm[aV _| eV Ó{VeV
H.dH. dš{È nmBˆ JBˆ0 

H.mo8 °bm`mošnmo[a`moS>g AmBgmoboQ§g H.m AmU{dH. {dsbofU 

{d{^Ñ AœJya C¾nmXZ jo¿m| Am–a {d{^Ñ nmXn ^mJm| go
AmBgmoboQ >{H.E h†`o Am–a CZHo. B8gr8&! _yÞ`m| na AmYm[aV
H.m~}½S>m{O_ Ho. Ó{V {d{^Ñ gœdoXZerbVm dmbo6 gÁmmBˆg H.mo8
°bm`mošnmo[a`moS>g AmBgmoboQ§g H.m "# Ama8E8nr8S>r8 ÓmB_am| Ho.
gmW {d�bofU {H.`m J`m0 „bšQ>a {d�bofU Zo gœ~œ{YV
AmBgmoboQ§g H.mo g_yhrHš.V {H.`m0 AbJ AbJ bjU go Ow…S>o
_mHˆ.am| H.s nhMmZ Ho. {bE Am–a A{YH. ÓmB_am| Am–a M`{ZV OrZ
Ho. gmW {d�bofU H.m H.m`ˆ ÓJ{V na h–0 

AœJya _| amoJ Ó{VamoYH.Vm H.s H.m`ˆ{d{Y na AÏ``Z

~rg AœJya Ó{d{Š>`m| H.mo CZHo. nmCS>ar {_bS>Úy Edœ S>mCZr
{_bS>Úy Ó{VamoYr `m A{VgœdoXZerb Ó{V{H .`m Ho. AmYma na %
g_yhm| _| dJuHš.V {H.`m J`m0 BZ Ó{d{Š>™m| H.s šdšW Am–a amoJJ šV
n{Ám`m| H.m amoJ Ó{VamoYH.Vm gœ~œ{YV _mZH.m| Ho. {bE O–d7
amgm`{ZH. {d�bofU {H.`m J`m0 šWyb Am–a gy‚_ AmH.m[aH.s`
{deofVmAm| H.m ^r AÏ``Z {H.`m J`m0 AmœH.…S>m| H.m gmœp®`H.s`
{d�bofU Edœ ß`m®`m {H.`m OmZm h–0

Hš.{f Am–a gœ~È jo¿ _| gy‚_ Ordm| H.m Cn`moJ 

AœJya bVm go AÐVõnmXnr Am–a J–a AÐVõnmXnr OrdmUwAm| H.m
AÏ``Z

AmH.m[aH.s` Am–a O–d7amgm`{ZH. {d�bofU Ho. AmYma na
BZ {dQ¨>mo {damoYr J{V{d{Y`m| dmbo #& AmBgmoboQ§g H.s nhMmZ
~o{gbg ÓOmVr Ho. Ý.n _| H.s JB̂0 AmU{dH. {d�bofU Ho. AmYma
na6 AœJya _|  amoJm| H.m O–{dH. {Z œ̀¿U j_Vm dmbo AmR> Ordm{UH.

Control of stem borne inoculum of anthracnose

Dipping of grape cuttings with anthracnose

lesions for 24 hours in fungicides belonging to triazole

and strobulirin groups; carbendazim and T. harzianum
(NAIMCC-01965) suspension and further incubation

for 7 days resulted complete kill of the fungus present

in the lesions, while in control cent percent fungal

growth was observed.

Molecular analysis of C. gloeosporioides isolates

Twenty seven C. gloeosporioides isolates

representing different grape growing regions and

isolated from different plant parts and having varying

levels of sensitivity to carbendazim as seen by their

EC50 values were analyzed with 12 RAPD primers.

Variation was observed among different isolates.

Cluster analysis of molecular data grouped related

isolates. Analysis with more primers and selected gene

is in progress to identify the markers linked to different

traits.

Study on mechanism of disease resistance in
grapes

Twenty grape accessions were classified into 4

groups based on their resistant or susceptible reaction to

downy mildew and anthracnose. Healthy and diseased

leaves of these accessions were analysed for bio-

chemical parameters related to disease resistance. The

macro- and micro-morphological features were also

studied. Data is to be statistically analysed and

interpreted.

Application of micro-organisms in agriculture and
allied sector

Studies with endophytic and non-endophytic bacteria
from grapevines

25 isolates with in vitro antagonistic activities
were identified as Bacillus spp. based on morphological
and biochemical analysis. Eight bacterial isolates with

potential for biological control of grape diseases were
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AmBgmoboQ§g ~o{gbg g~{Q>{bg g_yh go gœ~œ{YV nm`o J`o0 BZ
AmR> ~o{gbg AmBgmoboQ§g Zo jo¿ narjU _| EœWao„ZmoO amoJ Ho.
{Z œ̀¿U Ho. {bE AmemOZH. n[aUm_ {XIm ò0 BZ AmR> AmBgmoboQ§g
Ho. dš{È H.m AÏ``Z {d{^Ñ Vmn_mZ Am–a nrEM na {H.`m J`m0

AœJya bVm go ÓmÔ g^r #*$ AÐVõnmXnr Am–a J–a
AÐVõnmXnr ~–„Q>r[a`m H.m BZ {dQ̈>mo AÏ``Z nmXn dš{È H.mo ~…T>mdm
XoZo H.s J{V{d{Y H.s OmœM Ho. {bE {H.`m J`m0 gÁmmBˆg
AmBgmoboQ§g Zo CéoIZr` dš{È Xr0 g~go AmemOZH. AmBgmoboQ§g
H.m narjU J_bo _| bJmE AœJyabVmAm| na {H.`m OmEJm0 

H.sQ>ZmeH. Ómo‹o.Zmo‹.mog H.m Mma ~o{gbg ÓOm{V Îmam BZ
{dQ¨>mo O–d7AdH ._U Ho. {bE _yÞ`mœH.Z {H.`m J`m0 BZ
AmBgmoboQ§g Zo Vab _mÏ`_ _| Ómo‹o.Zmo‹.mog H.s " nrnrE_ ›m¿m
H.mo (' KœQ>o Ho. ^rVa !8!& nrnrE_ 2`yamonr` gœK A{YH.V_
Adeof gr_m3 VH. H._ H.a {X`m0 {_¸>r _| BZ AmBgmoboQ§g Zo
Ómo‹o.Zmo‹.mog H.s & nrnrE_ ›m¿m H.mo !8!& nrnrE› VH. AdK{Q>V
{H.™m0

^m–Jmo{bH. Ä{œ> go {d{^Ñ Q¨>mBH.moS>_mˆ ÓOm{V`m| Ho.
AmBgmoboQ§g H.m AÏ``Z

nmCS>ar {_ÞS>`y Ho. {bE AZwdrjU H.s JBˆ $% Q¨>mBH.moS>_mˆ
ÓOm{V`m| Ho. AmBgmoboQ§g _| go6 "* H.m amoJ Ho. O–d {Z`œ¿U Ho.
{bE _yÞ`mœH.Z6 J_bo Ho. nm–Ym| na {H.`m J`m0 {‹.Zmo{bH. gœKQ>Z
_| {d{^ÑVm H.m ̂ r AÏ``Z {H.`m J`m0 nrS>rAmBˆ Am–a {‹.Zmo{bH.
_m¿m Ho. ~rM gH.mam¾_H. gœ~œY Wm0 VXZwgma6 "" AmBgmoboQ§g
H.mo jo¿ narjU Ho. {bE MwZm J`m0 Q¨>m8 haOr`Z_7"*'&6 Q¨>m8
H.moqZOr7*$) Am–a Q¨>m8 haOr`Z_7"*'( Zo nmCS>ar {_ÞS>`y H.mo
{Z`œ{¿V H.aZo _| A³N>m n[aUm_ {XIm`m0 n{Ám`m| Am–a _{U`m| na
BZ AmBgmoboQ§g H.s šWmnZm H.m ^r AÏ``Z {H.`m J`m0 

$% Q¨>m8 AmBgmoboQ§g  Ho. H.mo8 °bmoBAmošnmo[aAmoS>g Ho. {bE
BZ {dQ̈>mo AZwdrjU Ho. ~mX6 "" AmBgmoboQ§g H.m jo¿ narjU Am–a
n{Ám`m| na BZH.s šWmnZm H.m AÏ``Z {H.`m J`m0 Q̈>m8 haOr`Z_7
"*'&6 Q¨>m8 H.moqZOr7"*$)6 Q¨>m8 š`yS>moH.moqZOr7"((&6 Q¨>m8
{d[aS>r7")"(6 Q¨>m8 ho_oQ>_7"("(6 Q¨>m8 haOr`Z_7"(%% Am–a
Q¨>m8 haOr`Z_ &Ama Zo narjU _| AmemOZH. n[aUm_ {XIm`m0

identified as belonging to B. subtilis group based on
molecular analysis. These eight Bacillus isolates

appeared promising for the control of anthracnose

disease in field trials. The growth of these eight isolates

at different temperature and pH was studied.

All 293 endophytic and non-endophytic bacteria

from grapevines were screened for their plant growth

promoting activity in vitro. Twenty seven isolates gave
significant increase. The most promising will be tested

on potted grapevines.

Four Bacillus spp. were evaluated for in vitro
biodegradation of the insecticide profenofos. The

isolates could effectively degrade profenofos from 1

ppm to less than 0.05 ppm (EU MRL limit) within 76

hr. in liquid medium. These isolates provided cent

percent degradation of profenofos in soil from 5 ppm

to less than 0.05 ppm.

Studies with geographically diverse Trichoderma
species isolates 

Out of the 34 Trichoderma species isolates

screened against powdery mildew disease, 19 were

further evaluated on potted plants for bio-control of this

disease. Variation in phenolic content was also studied.

Positive correlation was found between PDI and

phenolic content, i.e. lower the PDI, lower was the

phenolics. Accordingly, 11 isolates selected for field

trials. T. harzianum (NAIMCC-1965), T. koningii
(NAIMCC-1938) and T. harzianum (NAIMCC-1967)

showed good results in controlling powdery mildew.

Establishment of these isolates on leaves and berries

was studied in field. 

After screening of 34 Trichoderma isolates against
C. gloeosporiodes in vitro, 11 isolates were tested in
field trials and their establishment on leaves was

studied. T. harzianum (NAIMCC-1965), T. koningii
(NAIMCC-1938), T. pseudokoningii (NAIMCC-1775),
T. viride (NAIMCC-1817), T. hamatum (NAIMCC-

1717), T. harzianum (NAIMCC-1744) and T.
harzianum 5R showed promising result in field trial.
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S>mCZr {_ÞS> ỳ amoJ Ho. {bE g^r $% Q¨>mBH.moS>_mˆ ÓOm{V`m|
Ho. AmBgmoboQ§g H.m AZwdrjU {H.`m J`m Am–a "# H.mo J_bo _|
bJmE nm–Ym| na Ó`moJ Ho. {bE MwZm J`m0 {‹.Zmo{bH. _m¿m _|
n[adVˆZ H.m ^r AÏ``Z {H.`m J`m0 nrS>rAmBˆ Am–a {‹.Zmo{bH.
_m¿m Ho. ~rM gH.mam¾_H. gœ~œY nm`m J`m0 Xg AmBgmoboQ§g H.m
M`Z AJbo šVa Ho. jo¿ narjU Ho. {bE {H.`m J`m0

‹.bZ Am–a AmYmar` N>œQ>mBˆ Ho. Xm–amZ & M`{ZV Q¨>mBH.moS>_mˆ
AmBgmoboQ§g H.s Ó^mdH.m[aVm H.m AÏ``Z _šVH.mŠ> Ho. JR>Z H.s
amoH.Wm_ Ho. {bE AœJya Ho. ~JrMm| _| {H.`m J`m0 Q¨>m8 haOr`Z_7
&Ama Am–a Q¨>m8 H.moqZOr7"*$) _šVH.mŠ> Ho. JR>Z H.mo Ó^mdr Ý.n
go {Z`œ¿U H.a gHo.0

AœJya Ho. ~JrMm| _| ZmerOrd H.sQ>m| Am–a CZHo.  ÓmHš.{VH.
e¿wAm| H.m _m–g_r ÓmXw^mˆd Am–a Am~mXr

ÓOm{V {d{dYVm Am–a JhZVm

gd}jU Ho. Xm–amZ Zm{gH.6 gmœJbr6 nwUo Am–a gmobmnwa jo¿m|
_| {W Òg H.s VrZ ÓOm{V`mœ nmBˆ JBŸ Am–a BZH.s {gQ>m}{W Òg
S>moago{bg h†S>6 [a{n©\.moamo{W Òg H y.EœQ>oQ>g h‡S> Edœ aoQ>r{W Òg {g[aEH.g
_m`oQ> Ho. Ý.n _| nhMmZ H.s JBˆ0 {gQ>m}{W Òg S>moago{bg ÓOm{V H.m
ÓmXw^mˆd g~go ´`mXm nm`m J`m Omo{H. AœJya Ho. ZdrZ emImAm|6
‹w.bm| Edœ _{U`m| H.mo ZwH.gmZ H.aVm h†Am nm`m0 Bg dfˆ
[a{n©\.moamo{W Òg H y.EœQ>oQ>g h‡S> H.m ÓH.mon {nN>bo gmb 2#!"!7""3
H.s VwbZm _| H._ Wm Am–a `h Ho.db gmœJbr Am–a nwUo jo¿m| _| hr
nm`m J`m0 aoQ>r{W Òg {g[aEH.g A‹.bV Edœ ‹.bV _m–g_ Ho. Xm–amZ
nwamZr n{Ám`m| na nm`m J`m0 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 ÓOm{V Ho. Ý.n _| H.s JBˆ0 nwUo Am–a gmœJbr šWmZm| na
bmb _mBQ> H.m EH. ÓmHš.{VH. e¿w6 šQ>oWmoag amZr H.nya nm`m J`m6
Omo{H. H.mop„gZo{bS>r n[adma go gœ~œ{YV h–0 Bg dfˆ bØ~r g{Xˆ`m|
Ho. H.maU _mBQ> Ho. ÓmXw^mˆd _| Xoar XoIr JBˆ0 g^r AœJya jo¿m| _|
AœJya H.mo j{V H.aZo dmbo {_br~J H.s _w®` ÓOm{V H.s nhMmZ
_oH.moZo{bH.moH.g {hgŵQ>g Ho. Ý.n _| H.s JBˆ0 Zm{gH. jo¿ _| ZdØ~a6
#!"" Ho. Xm–amZ Oo{gS> H.m ÓH.mon XoIm J`m Am–a BgH.s ÓOm{V
H.s nhMmZ E_aogH.m {~JwQw>bm {~JwQw>bm Ho. Ý.n _| H.s JBˆ0

All 34 Trichoderma Isolates were screened against
downy mildew and 12 were selected for potted plant

experiment. Change in phenolic content was also

studied. Positive correlation was found between PDI

and phenolic content. Ten isolates were selected for

further field trials.

Efficacy of 5 selected Trichoderma isolates for
prevention of formation of deadwood in vineyards was

studied during forward and backward pruning.

Trichoderma harzianum 5R and Trichoderma koningii
(NAIMCC -1938) could control formation of deadwood

significantly.

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

Species diversity and intensity

Three species of thrips were found during survey

in Nasik, Sangli, Pune and Solapur areas and were

identified as Scirtothrips dorsalis Hood,

Rhipiphorothrips cruentatus Hood and Retithrips
syriacus Mayet. Scirtothrips dorsalis Hood was found
to be the most common infesting young shoots, flowers

and berries. However, this year Rhipiphorothrips
cruentatus Hood infestation was lower than previous
year (2010-11) and it was found at Sangli and Pune

regions occasionally. Retithrips syriacus Mayet was
found to be infesting older leaves during off-season and

after harvesting of crop during fruiting season. The mite

causing the damage to grapes was identified as red

spider mite, Tetranychus spp. in grape growing areas of
Pune, Sangli, Solapur and Nashik. A mite predator,

Stethorus raniKapur belonging to Coccinellidae family
was found associated with red spider mites at Pune and

Sangli locations. Mite infestation was delayed during

fruiting season 2011-12 in Pune and Nashik areas due to

extended winter this year. The mealybug species

causing the damage to grapes was identified as

Maconellicoccus hirsutus in all the grape growing
areas. An outbreak of jassid was observed in Nashik

region during November, 2011 and the species was

identified as Amrasca biguttula biguttula Ishida.
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Bg ÓH.mon Ho. Xm–amZ {H. ò J ò gd}jU _| #$ AœJya Ho. ~JrMm|
H.m {ZarjU {H.`m J`m6 BZ #$ ~JrMm| _| go "! ~JrMm| _| Oo{gS>
go n{Ám`m| na "! go %! Ó{VeV j{V XoIr JBˆ 0 BZ g^r "!
~JrMm| _| Oo{gS> H.s j{V H.m gœ~œY ‹.gb H.s AdšWm Ho. $!
{XZm| go H._ hmoZo Am–a IanVdmam| H.s CnpšW{V go Wm0 

{d{^Ñ ZmerOrd Edœ bm^Xm`H. H.sQ>m| Ho. gœJ h6 ÓboIZ6
ÓgœšH.aU Am–a gœajU H.m Ó`mg {H.`m J`m0 A^r VH. "" H.sQ>
dJm] Edœ &! n[admam| go gœ~pÐYV (& go A{YH. H.sQ>9_mBQ>
OÐVwdJˆ Ordm|6 {Og_| XmoZm| nmXn^jr H.sQ> Am–a bm^H.mar
ÓmHš.{VH. e¿w dJˆ Ho. Ord em{_b h—6 H.m ÓboIZ {H.`m J™m0

_mBQ> {dnXm {ZYmˆaU _m¥S>b

Mma AmJVm|6 AWmˆV§ Am–gV A{YH.V_ Vmn_mZ 2°C36
Am–gV Ð`yZV_ Vmn_mZ 2°C36 JV gmV {XZm| H.s Hw.b dfmˆ
2{__r36 Am–a ‹.gb AdšWm 2‹.bZ N>œQ>mBˆ Ho. ~mX {XZ3 H.m
Ó`moJ H.a EH. _mBQ> {dnXm {ZYmˆaU _m¥S>b {dH.{gV {H.`m J`m0 

H.sQ> Am–a _mBQ> ZmerOrdm| H.m {dVaU šdÝ.n

{gQ>m}{W Òg S>moago{bg h‡S> H.m D.nar nÁmm| na {Z`{_V Ý.n
go {dVaU nm`m J`m0 {W Òg H.m ÓmXŵ m̂d6 D.nar n{Ám`m| _|6 {ZMbr
n{Ám`m| go $8*$ JwUm A{YH. Wm0  bmb _H.…S>r _mBQ>6 AœJya Ho.
~JrMo Ho. ^rVa6 g_wç{`V {dVaU H.m nmbZ H.aVo h†`o nmE JE0

H.sQ> Ó~œYZ Ho. {bE {d{^Ñ ^m–{VH. Am–a eš` {H .`mAm| H.m
_yÞ`mœH.Z

AœJya _| {W Òg Am~mXr na emI {d³N>oXZ H.m Ó^md:
W rÒg H.s Am~mXr H.mo H._ H.aZo Ho. {bE ZBˆ emImAm| H.s dš{È
H.mo {d³N>oXZ Îmam amoH.Zm Ó^mdr nm`m J`m0

AœJya _| ZmerOrd H.sQ>m| H.s {ZJamZr Am–a Ó~œYZ Ho.
{bE {Mn{Mno nme H.m _yÞ`mœH.Z : {Mn{Mno nme H.m _yÞ`mœH.Z
ZmerOrd H.sQ>m| H.s {ZJamZr Am–a Ó~œYZ Ho. {bE Bœ>V_ AmH.ma6
D.œMmBˆ Am–a aœJ Ho. {bE Xmo Q¨>oqZJ ÓUm{b`m|6 O–go Hwœ.O Am–a dmBˆ
ÓUmbr _| {H.`m J`m0 {gQ>m}{W Òg S>moago{bg Ho. {bE H.moBˆ ̂ r nme
Ó^mdr Zht Wm0 hmbmœ{H.6 nrbm {Mn{Mnm nme O_rZ Ho. nmg

Out of 23 vineyards surveyed during outbreak, 10

vineyards showed leaf damage in 10 to 40 percent

leaves. In all these 10 vineyards, the jassid damage was

associated with less than 30 days of crop stage and

presence of weeds. 

Collection, documentation, processing and

preservation of various pest as well as beneficial insect

fauna relevant to grapes were attempted. More than 75

insect/mite fauna which include both phytophagous

pests and beneficial natural enemy fauna, belonging to

around 50 plus families of 11 insect orders and two mite

orders, were documented yet.

Mite risk assessment model

A red spider mite risk assessment model has been

developed using four inputs, viz., mean maximum
temperature (°C), mean minimum temperature (°C) and

total rainfall (mm) of previous seven days, and crop age

(days after fruit pruning).

Distribution pattern of insect and mite pests

Scirtothrips dorsalis Hood was found to follow
regular distribution on upper leaves. The thrips

infestation was 3.93 times higher in upper leaves than

lower leaves. The red spider mites were found to follow

aggregated distribution within the vineyard.

Evaluation of promising physical and cultural
methods of insect pest management 

Effect of shoot topping on thrips population in

grapes : Stopping shoot growth by shoot topping was

found to be effective in reducing thrips population.

Evaluation of sticky traps for monitoring and

management of insect pests in grapes : Sticky traps

were evaluated for optimum size, height and colour for

monitoring and management for two training systems,

viz., bower and Y system. None of the traps were found

effective for the management of Scirtothrips dorsalis
Hood. However, yellow sticky traps were found
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D.œMmBˆ na Oo{gS>6 E_aogH.m {~JwQw>bm {~JwQw>bm Am–a E‹.sS> Ho. {bE
Ó^mdr nm`m J`m0 

AœJya _| ZmerOrd H.sQ>m| H.s {ZJamZr Am–a Ó~œYZ Ho.
{bE ÓH.menme H.m _yÞ`mœH.Z : EZgrAmBˆnrE› Îmam {dH.{gV
‹.mBZ ÓH.menme H.m AœJya Ho. ~JrMm| _| H.sQ>m| H.s {ZJamZr Ho. {bE
amœ¨>r` AZwgœYmZ H|.Ã Ho. ~JrMm| _| _yÞ`mœH.Z {H.`m J`m Am–a `h
Oo{gS>6 E_aogH.m {~JwQw>bm {~JwQw>bm Ho. {bE Ó^mdr nm`m J`m0

ZE H.sQ> Am–a _mBQ> ZmeH.m| H.m _yÞ`mœH.Z

AœJya _| ZE H.sQ> Am–a _mBQ> ZmeH.m| H.m CZH.s O–d Ó^mdH.m[aVm
Am–a nmXn7{dfm−.Vm Ho. {bE _yÞ`mœH.Z

šnmBamoQ>oQ¨>m_oQ> "#! 5 B{_S>m„bmo{ÓS> "#!7#%! Eg gr
(&5(& J m_ g{H .` gœKQ>H.9ho {W Òg6 {_{b~J Edœ _mBQ> Ho.
{Z`œ¿U Ho. {bE Ó^mdr nm`m J`m0 EH. {dšVšV jo¿ AÏ``Z _|6
gmBOmnmBa "!/ Amo S>r !8( {_br9brQ>a nmZr H.s Xa go {W Òg
H.mo {Z`œ{¿V H.aZo _| Ó^mdr nm`m J`m0

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

šnmBZmogoS> %& Eggr Am–a gmBOmnmBa "!/ AmoS>r
2gmE½Q¨>o{Z{bÓmob3 H.m OrE$ 2%! nrnrE_3 5 grnrnr`y 2#
nrnrE_3 H.m Xmo ~ma ‹.bJw³N> CnMmaU Ho. gmW ̀ wp°_V AZwÓ`moJ
AœJya _| {W Òg H.s j{V H.mo H._ H.aZo _| H.maJa nm`m J`m0

ZE H.sQ>ZmeH.m| H.s H.dH.Zm{e`m| Ho. gmW gœJVVm

Xmo ZE H.sQ>ZmeH.m|6 gmBOmnmBa "!/ AmoS>r
2gmE½Q¨>o{Z{bÓmob3 Am–a šnmBamoQ>oQ¨>m_oQ> 5 B{_S>m„bmo{ÓS> #%! Eg
gr H.s gœJVVm H.m _yÞ`mœH.Z ( ZE H.dH.Zm{e`m|6 „`yOr`y %#
"!/ AmoS>r6 _|H.moOo~ (&/ S>ÖÞ`ynr6  nmBam„bmošQ¨>mo{~Z 5
~mogm{bS>6 _o{Q>am_ %%/ 5 S>mB{_Wmo_mo‹ˆ.6 S>mB{_Wmo_mo‹ˆ. 5
nmBam„bmošQ̈>mo{~Z6 grEME7"$## Am–a grEME7 #%%!6 Ho. gmW
{H.`m J`m0 g^r gœ`moOZm| H.mo ^m–{VH. Ý.n go gœJV nm`m J`m0 

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

Evaluation of light trap for monitoring and

management of insect pests in grapes : Fine Light

Trap developed by NCIPM was evaluated for

monitoring of insect pests in vineyards at NRCG and

was found effective in trapping jassids, Amrasca
biguttula biguttula Ishida.

Evaluation of new insecticides and acaricides

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

Spirotetramate 120 + imidacloprid 120 – 240 SC

@ 75+75 g a.i. per ha was found effective against

thrips, mealybugs and mites in grapes. Cyazypyr 10%

OD @ 0.7 ml per litre water was found effective in

controlling thrips in a wide area study after foundation

pruning.

Application of insecticides through bunch dipping
for the management of thrips

Spinosad 45 SC and cyantraniliprole 10 OD were

found effective in reducing thrips damage when applied

along with two bunch dipping applications of GA3 (40

ppm) + CPPU (2 ppm).

Compatibility of new insecticides with fungicides

Compatibility of two new insecticides, viz.,
cyantraniliprole 10 OD and spirotetramat +

imidacloprid 240 SC have been evaluated for 7 new

fungicides, viz., QGU 42 10% OD, mancozeb 75% WP,
pyraclostrobin + bosalid, metiram 44% +

dimethomorph, dimethomorph + pyraclostrobin, CHA-

1322 and CHA-2440. All the combinations were found

physically compatible.
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3 : Ó^mdr Effective, x : Ó^mdr Zht Not effective

Vm{bH.m $%8 {d{^Ñ Hš.{f7agm`Zm| H.s Õbr`m ~rQ>b7{W Òg7Oo{gS>7Ho.Q>o{nˆba ZmerOrd g_yh Ho. {bE O–d7Ó^mdH.m[aVm
Table 34. Bio-efficacy of various chemicals against flea beetle-thrips-jassid- caterpillar pest complex

H .8 gœ8
Sl. No.

agm`Z H.m Zm_
Name of chemical

Xa
Dose

Õbr`m
~rQ>b
Flea

beetle

{W Òg
Thrips

Oo{gS>
Jassid

Ho.Q>o{nˆba
Caterpillar

1. ~wÓmo‹o.OrZ  #& Eggr / Buprofezin 25 SC 1.25 x x 3 x

2. Wm`_oWmo„go_  #& S>ÖÞ`yOr / Thiamethoxam 25 WG 0.25 3 3 3 –

3. B_m_op„Q>Z ~|©OmoEQ> & EgOr / Emamectin benzoate 5 SG 0.22 x 3 x 3

4. boØÖS>m gmBhobmo{W Z & grEg / Lambda cyhalothrin 5 CS 0.5 3 3 3 3

5. „bmoWmB{ZS>rZ  &! S>ÖÞ`yS>r / Clothianidin  50 WDG 0.12 3 3 3 x

6. {‹.Ómo{Zb &Eggr9)! S>ÖÞ`yOr / Fipronil 5SC/80 WG 0.8/ 0.05 3 3 3 3

7. _oWmo{_b %! Egnr / Methomyl 40SP 1.0 3 3 3 3

8. ‹o.ZnmBamop„g_oQ> & Eggr / Fenpyroximate 5 SC 1.5 x - x x

9. šnmBZmogoS> %& Eggr / Spinosad 45 SC 0.25 3 3 x 3

10. gÞ‹.a  )!/ S>ÖÞ`yS>rOr / Sulphur 80% WDG 2.0 x - x x

11. B{_S>H.bmon[aS> "(8) EgEb / Imidacloprid 17.8 SL 0.3 3 3 3 x

12. gmE½Q¨>mo{Z{bÓmob "! AmoS>r / Cyantraniliprole 10 OD 0.7 3 3 - 3

AœJya _| Õbr`m ~rQ>b7{W Òg7Oo{gS>7Ho.Q>o{nˆba ZmerOrd
g_yh Ho. {bE amgm`{ZH. Ó~œYZ H.m`ˆZr{V H.m {dH.mg

‹.b N>œQ>mBˆ Ho. ~mX nhbo &! {XZm| Ho. Xm–amZ6 "# {d{^Ñ
H.sQ>ZmeH.m| H.m _yÞ`mœH.Z O–d Ó^mdH.m[aVm Ho. {bE "! {d{^Ñ
jo¿ Edœ Ó`moJembm narjU _|6 {W Òg Am–a Bggo gœ~È Oo{gS>6
Õbr`m ~rQ>b Am–a Ho.Q>o{nˆba ZmerOrd g_yh na {H.`m J`m
2Vm{bH.m $%30 b{jV ZmerOrd g_yh Ho. pIbm‹. Ó^mdr
H.sQ>ZmeH.m| H.s `h nhMmZ6 H.sQ>ZmeH. Cn`moJm| H.s Hw.b gœ®`m
H.mo H._ H.aZo _| ghm`H. h–0

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

Following 12 different insecticides were evaluated

through 10 different studies carried out in field as well

as in laboratory for their bio-efficacy against thrips and

associated insect pest species complex of jassid, flea

beetle and caterpillars found during first 50 days after

fruit pruning (table 34). This identification of

insecticides effective against targeted pest complex is

helpful in reducing total number of sprays.
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šWmZ {deof gbmh H.m {dH.mg Am–a _yÞ`mœH.Z

EH. H.sQ>ZmeH. g_`7gmaUr H.mo Mma _w®` CÇo�`m| Ho. gmW
V–`ma {H.`m J`m: ~ohVa H.sQ> Am–a _mBQ> ZmerOrd Ó~œYZ6
H.sQ>ZmeH. Ó{VamoYH. j_Vm Ó~œYZ6 H.sQ>ZmeH. Adeof Ó~œYZ
Am–a {H.gmZm| Ho. {bE Bg OmZH.mar H.m Ógma0 g_`7gmaUr H.m
_yÞ`mœH.Z #& šWmZm| na {H.`m J`m0 h_mao Ó`moJ dmbo ~JrMm| _|6
{H.gmZ H.s ÓM{bV H.sQ> Ó~œYZ Ó{H .`m go VwbZm _|6 bJ^J
g^r šWmZm| na gœVmofOZH. H.sQ> Ó~œYZ Ho. gmW {N>…S>H.md H.s
gœ®`m ›| H.›r h†Bˆ0 VrZ AmJVm|6 2i3 ~JrMm| _| H.sQ>m| H.s Am~mXr
H.s ewÜAmV Edœ CVma7M…T>md H.m nVm bJmZo Ho. {bE nrbo
{Mn{Mno nme H.m Cn`moJ6 2ii3 ~JrMo _| go H ._a{hV MwZo #! nm–Ym|
na ZmerOrd H.sQ>m| H.s X–{ZH. {ZJamZr Am–a 2iii3 _m–g_ nydm̂Zw_mZ;
H.mo {ZUˆ` ghm`H. Vœ¿ Ho. Ý.n _| Ó^mdr nm`m J`m 0

AœJya _| Hš.{f agm`Zm| Ho. Adeofm| Am–a n`mˆdaUr` gœXyfH.m|
H.m Ó~œYZ

ZBˆ nr…T>r Ho. H.sQ>ZmeH.m| H.s Anß`` Xa na ~XbVo A{YH.V_
Adeof gr_m Ho. gœX^ˆ _| AÏ``Z

{nH.mo„gršQ¨>mo{~Z H.s Ä…T>Vm Am–a Anß`` H.m AÏ``Z

EH. jo¿ narjU H|.Ã Ho. IoV _| {H.`m J`m0 {nH.mo„gršQ̈>mo{~Z
%&/ Eggr H.s Ó`moJ Xa !8% Am–a !8) {_br9br Wr0 Z_yZm|
H.m b{jV H.sQ>ZmeH.m| Ho. {bE Ebgr7E_Eg9E_Eg Îmam
{d�bofU {H.`m J`m0 Adeofm| Ho. AdH ._U Zo EH.b Am–a XwJwZr
_m¿m Ho. {bE H ._e $8& Am–a $ {XZm| H.s AŶ7Am ẁ Ho. gmW ©\.šQ>̂
Am¥Sˆ>a {H.Zo{Q>„g H.m nmbZ {H.`m0 EH.b Am–a XwJwZr Ó`moJ H.s
_m¿m na nrEMAmBˆ H ._eõ $ {XZ Am–a &8& {XZm| H.m Wm0 

‹.mogoQ>mBb7AÞ`w_r{Z`_ Ho. ÄT>Vm Edœ Anß`` H.m AÏ``Z

‹.mogoQ>mBb7EEb )!/ S>ÖÞ`ynr Ho. ß`mnm[aH. gy¿U H.m
#!!! Am–a %!!! J m9ho Xam| na AdH ._U Ho. {bE jo¿ narjU
{H.`m J`m0 EZAmaEb _| {dH.{gV Am–a Ó_m{UV {d{Y Îmam
{ZŒH.fˆU Ho. ~mX Adeofm| H.m Ebgr7E_Eg9E_Eg Îmam AZw_mZ
bJm`m J`m0 Adeofm| Ho. AdH ._U Zo #8% Am–a #8# {XZm| H.s
AYˆ7Am`w Ho. gmW ©\.šQ>ˆ Am¥Sˆ>a {H.Zo{Q>„g H.m nmbZ {H.`m0

Development and evaluation of location specific
advisory

A pesticide schedule was prepared with four main

objectives; better insect and mite pest management,

pesticide resistance management, residue management

and dissemination of information to farmers. The

pesticide schedule was evaluated at 25 locations in

Nashik, Sangli, Solapur and Pune regions. Total

numbers of sprays were reduced with satisfactory pest

management in comparison with farmer’s practice at

almost all locations.  Three inputs were found effective

as decision support tools, viz., (i) yellow sticky traps for
ascertaining start of infestation and fluctuation in

population of different pests in the vineyard, (ii)

monitoring of pests based on daily observations on

randomly selected 20 plants and (iii) weather forecast.

Management of agrochemical residues and
environmental contaminants in grapes

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

Persistence and dissipation study of picoxystrobin

A field trial study was conducted at the farm of

NRC Grapes. The application rates were 0.4 mL/L and

0.8 mL/L for picoxystrobin 45% SC. The samples were

analysed for the residues of the target pesticides by LC-

MS/MS using validated methods. The degradation of

the residues followed first order kinetics with half-lives

3.5 and 3 days at single and double dose respectively.

The PHI was 3 days and 5.5 days at single and double

dose of application respectively.

Persistence and dissipation study of fosetyl-Al

The degradation of fosetyl-Al was studied by field

trial at the application rates of 2000 and 4000 g/ha of the

commercial formulation fosetyl-Al 80% WP. Residues

were estimated by LC-MS/MS after extraction by the

method developed and validated at NRL. The

degradation of the residues followed first order kinetics

with half-lives of 2.4 and 2.2 days. The PHI was not
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Adeof6 Ó`moJ Ho. {XZ6 `yamonr` gœK Îmam {ZYmˆ[aV E›AmaEb go
ZrMo Wo Bg{bE H.Q>mBˆ nydˆ AœVamb gœJV Zht Wm0 

B{_S>m„bmo{ÓS> Ho. CÅ hU H.m AÏ``Z

B{_S>m„bmo{ÓS> Ho. CX§J hU AÏ``Z Ho. {bE jo¿ narjU _|
B{_S>m„bmo{ÓS> (! S>~Þ`yOr Ho. ß`mnm[aH. gy¿U H.m !8' Am–a
"8#  J m9br H.s Xa go _šXm _| S¨>|qMJ Îmam Ó`moJ {H.`m J`m0
EZAmaEb Îmam {dH.{gV Am–a Ó_m{UV {d{Y Îmam {ZŒH.fˆU Ho.
~mX Adeofm| H.m Ebgr7E_Eg9E_Eg Îmam AmœH.m J`m0 ‹.bm|
_| B{_S>m„bmo{ÓS> Ho. Adeof gœgyMZ go H._ Wo0 

AœJya _| dš{È {Z`m_H.m| H.s Ä…T>Vm Am–a Anß`` H.m AÏ``Z

H|.Ã _| EH. jo¿ narjU Am`mo{OV {H.`m J`m0 Z_yZm| H.m
‹.m¥a„bmoa‹o.Z`yam¥Z 2grnrnr`y36 ' ~|OmBb ES>rZmBZ 2'7~rE36
{O~ o{bH. AØb 2OrE$3 Am–a hmo_mo~ o{gZmobmBS> Ho. {bE {d�bofU
{H.`m J`m0 Ó`moJ Xa Am–a Adeof J{VerbVm n[aUm_ Vm{bH.m
$& _| {XE J`o h—0 dš{È {Z™m›H.m| H.m Ó™moJ ›{U šWmnZm Ho. ~mX
$7% Am–a '7( {››r ›{U AmH.ma AdšWm na {H.™m J™m0

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

‹.b Am–a gpÖO`m| _| $(& `m–{JH.m| Ho. {dsbofU Ho. {bE Orgr7
E_Eg 9 E_Eg {d{Y H.m {dH.mg

b{jV AZwdrjU Am–a $(& Hš.{f7agm`Zm| H.s _m¿m
{ZYmˆaU Ho. {bE EH. Orgr7E›Eg9E›Eg AmYm[aV Adeof
{d�bofU {d{Y H.m {dH.mg {H.`m J`m {OgH.m Ó_mUrH.aU
g‹.bVmnydˆH. nmœM {d{^Ñ C¾nmXm| 2AœJya6 AZma6 q^S>r6 Q>_mQ>a
Am–a Ò`mO3 _| {H.`m J`m0 Amd�`H. gœdoXZerbVm nmZo Ho. {bE
nrQ>rdr H.m Cn`moJ {H.`m J`m0 A{YH.mœe ̀ m–{JH.m| Ho. {bE {ZYm̂aU
H.s gr_m "! _mBH .moJ m9br Wr6 Omo{H. CZHo. gœ~œ{YV A{YH.V_
Adeof gr_m go ̂ r ZrMo Wr0 Ó{VJ_Z JwUmœH. 2Ama#3>!8** Wm
Omo{H. AœemœH.Z aoIr`Vm H.s gr_m &7#&! Z–ZmoJ m9{_br Ho. ̂ rVa
Wm0  "!6 #& Am–a &! Z–ZmoJ m9 {_br na Óm{Ô6 (!7""!/ Ho.
^rVa Wr {OgH.m  AmaEgS>r < #!/6 Omo{H. gœVmofOZH. AœVa7
Ó`moJembm gQ>rH.Vm H.mo Bœ{JV H.aVm h–0  Orgr7E_Eg9E_Eg

applicable since the residues were below the EU-MRL

of 100 mg/kg on the initial date of application.

Uptake study of imidacloprid

The uptake of imidacloprid was studied by field

trial with application by soil drenching @ 0.6 and 1.2

g/L of the commercial formulation imidacloprid 70

WG. Residues were estimated by LC-MS/MS after

extraction by the method developed and validated at

NRL. In berry samples, imidacloprid residues were at

below the limit of detection. 

Persistence and dissipation study of growth
regulators in grape

A field trial study was conducted at the Center’s

farm. The samples were analysed for forchlorfenuron

(CPPU), 6-benzyl adenine (6-BA), gibberellic acid

(GA3) and homobrassinolide. The application rates and

residue dynamics results are given in table 35. The

growth regulators were applied after berry set at 3-4

mm and 6-7 mm berry size.

Monitoring of agrochemical residues in grape and
grape produce

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

A gas chromatography-triple quadrupole mass

spectrometry (GC-MS/MS) based residue analysis

method was developed for targeted screening and

quantification of 375 agrochemicals which was

successfully validated in five different matrices viz.,
grape, pomegranate, okra, tomato and onion. The

programmable temperature vaporizer (PTV) was used

to attain the required sensitivity. The limit of

quantification (LOQ) for most of the compounds was

<10 µg/L, well below their respective MRLs. The

coefficient of regression (r2) was >0.99 within the

calibration linearity range of <5-250 ng/mL. The

recovery at 10, 25 and 50 ng/mL was within 70-110 %

(n=6) with associated RSDs <20 % indicating

satisfactory intra-laboratory precision. The GC-MS/MS

AZwgœYmZ CnbpÖY™mœ
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Vm{bH.m $&8 dš{È {Z`m_H.m| H.s AYˆ7Am`w Am–a H.Q>mBˆ nydˆ AœVamb H.m {ZYmˆaU
Table 35. Determination of half life and post-harvest interval of growth regulators

agm`Z H.m Zm_
Name of chemical

Ó`moJ Xa 
2{_J m9{H.J m3
A pplication

rate (mg/Kg)

AYˆ7Am`w
2{XZ3
Half-life

(Days)

H.Q>mBˆ nydˆ AœVamb 2{XZ3
PHI (Days)

‹.m¥a„bmoa‹o.Z`yam¥Z 2grnrnr`y3
Forchlorfenuron (CPPU)

2 5.5 18.5

4 6 29

' ~|OmBb ES>rZmBZ 2'7~rE3
6-Benzyl  Adenine (6-BA )

10 5.6 29

20 6 31

{O~ o{bH. AØb 2OrE$3
Gibberellic acid (GA3)

40 3 g^r Ó`moJ Xam| _| EH. KœQ>o Ho. ~mX OrE$ Ho. Adeof A{YH.V_ Adeof
gr_m go H._ nm`o JE0  Bg{bE H.Q>mBˆ nydˆ AœVamb bmJy Zht hmoVm0
Residues of G A3 were below MRL at all application rate 1 h

after spraying. Hence the concept of PHI is not applicable.
80 3.5

hmo_mo~ o{gZmobmBS>
Homobrassinolide

0.3
Ó`moJ Ho. {XZ hr Adeof gœgyMZ gr_m !8!" {_J m9 {H.J m Ho. ZrMo Wo Bg{bE AYˆ Am`w
Edœ H.Q>mBˆ nydˆ AœVamb bmJy Zht hmoVm0 
Residues were below the limit of quantification of 0.01 mg/kg on the day of

application itself and hence no half-life or PHI applicable for

homobrassinolide.
0.6

{d{Y H.mo $(& `m–{JH.m| Ho. {d�bofU H.mo %! {_ZQ> Ho. ^rVa H.aZo
Ho. {bE Bœ>rHš.V {H.`m J`m0

AœJya _| #&! `m–{JH.m| Ho. {dsbofU Ho. {bE Ebgr7E_Eg9
E_Eg {d{Y H.m {dH.mg

b{jV AZwdrjU Am–a #&! Hš.{f7agm`Zm| H.s _m¿m
{ZYmˆaU Ho. {bE EH. Ebgr7E›Eg9E›Eg AmYm[aV Adeof
{d�bofU {d{Y H.m {dH.mg {H.`m J`m {OgH.m g‹.bVmnyd̂H. AœJya
n[adoe ›| Ó_mUrH.aU {H.`m J™m0 A{YH.mœe `m–{JH.m| Ho. {bE
n[a_mU {ZYmˆaU gr_m & _mBH .moJ m9br go H._ Wr6 Omo{H. CZHo.
gœ~œ{YV A{YH.V_ Adeof gr_m go ̂ r ZrMo Wr0 Ó{VJ_Z JwUmœH.
2Ama#3>!8** Wm Omo{H. AœemœH.Z aoIr`Vm H.s gr_m #7"!!
Z–ZmoJ m9{_br Ho. ^rVa Wm0  &6 "! Am–a #& Z–ZmoJ m9{_br na
Óm{Ô6 (!7""!/ Ho. ^rVa Wr {OgH.m AmaEgS>r<#!/ Wm6
Omo{H. gœVmofOZH. AœVa7Ó`moJembm gQ>rH.Vm H.mo Bœ{JV H.aVm h–0

method was optimized for analysis of 375 compounds

within 40 min run time. 

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

A liquid chromatography-triple quadrupole mass

spectrometry based residue analysis method was

developed for targeted screening and quantification of

250 agrochemicals which was successfully validated

grape matrix. The limit of quantification (LOQ) for

most of the compounds was <5 mg/L, well below their

respective MRLs. The coefficient of regression (r2) was

>0.99 within the calibration linearity range of <2-100

ng/mL. The recovery at 5, 10 and 25 ng/mL was within

70-110 % (n=6) with associated RSDs <20 % indicating

satisfactory intra-laboratory precision.
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AœJya6 H.nmg6 _«.m 2nÁmr6 ~rO7Vob3 _| °bmB‹.mogoQ> Ho.
{dsbofU Ho. {bE Ebgr7E_Eg 9 E_Eg {d{Y H.m {dH.mg 

nmXn n[adoem| _| °bmB‹.mogoQ> Am–a EE_nrE Ho. Adeofm| H.m
Ebgr7E_Eg9E_Eg Îmam {d�bofU Ho. {bE {ZŒH.fˆU {d{Y H.m
{dH.mg Edœ Ó_mUrH.aU {H.`m J`m0 Z_yZm V–̀ mar Ó`moJm| _|6 Z_yZm
AmH.ma6 Z_yZm:{ZŒH.fˆU {dbm`H. AZwnmV6 ß`w¾nÑ Ó{H .`m Am–a
{dewÈrH.aU Ó{H .`m H.m Bœ>rH.aU em{_b Wo0 

gœjon _|6 Z_yZm V–`mar {d{Y _| "! J m_ Z_yZo ›| {ZŒH.fˆU
{dbm`H. Ho. Ý.n _| %! {_br Ob 2!8"/ ‹.mo{_ˆH. AØb go
AmØbV3 Am–a %! {›br S>mB„̂bmoamo{_WoZ {_bm`m J`m0 {_lU H.mo
# {_ZQ> "!!!! AmanrE_ na {›bmH.a & {_ZQ> Ho. {bE &!!!
AmanrE_ na AnHo.pÐÃV {H.`m J`m6 {Oggo ÓmdšWm H.m nšW«.aU
h†Am0 {d�bofU _|6 °bmB‹.mogoQ> Am–a EE_nrE H.m gr") šVœ̂  2"
{_3 na {Z~ˆb Ó{VYmaU Wm0 Adeofm| Ho. Ó{VYmaU Am–a
gœdoXZerbVm _| gwYma Ho. {bE CZH.mo ß`wp¾nV {H.`m J`m0 %
{_br D.nar Obr` naV _|6 " _mBH .moJ m9{_br "$gr"&EZ
°bmB‹.mogoQ> Am–a S>r#6 "$gr"&EZ EE_nrE _mZH.m| Ho. &!
_mBH .mobr {_lU {›bmH.a % {_br &/ ~moaoQ> ~‹.a 2nrEM > *3
Am–a # {_br #! {_br_mo E›E›Amogr7grEb> Ho. gmW ß`w¾nÑ
{H.`m J`m0 {_lU H.mo "! {_ZQ> VH. {_bmH.a Ó`moJembm Ho.
Vmn_mZ na aIm J`m0 ß`wp¾nV {ZMmo…S> H.mo nmZr 2!8"/ ‹.mo{_ˆH.
AØb3 Ho. gmW VZw {H.`m J`m Am–a EMEb~r7EgnrB̂ H.m{Q̈>O Îmam
{dewÈ {H.`m J`m0 Aœ{V_ XmbZ H.mo AØbr` nmZr go VZw H.a
Ebgr7E_Eg9E_Eg Îmam {d�bofU {H.`m J`m0 ß`w¾nÑ Ó{H .`m
Zo gœdoXZerbVm H.mo  $! JwUm ~…T>mZo _| _XX H.s0 XmoZm| AUwAm|
Ho. {bE gœgyMZ gr_m6 !8!!" {_brJ m9{H.J m Wr0

Adeof _w−. AœJya 2AœJya _{U6 nUˆ36 H.nmg 2nÁmr6 ~rO
Am–a Vob3 Am–a _«.m 2nÁmr6 ~rO6 Am–a Vob3 _| !8!!"6 !8!!&
Am–a !8!"! {_brJ m9{H.J m gmœÃVm šVa na nwZõÓm{Ô Ho. Ó`moJ N>h
Ó{VHš.{V`m| Ho. gmW {H.E JE0  Ó¾ òH. _m_bo _| gwÄT>rH.aU Ho. VrZm|
šVam| na nwZõÓm{Ô (!7""! Wr Am–a BgH.m AmaEgS>r<#!/ Wm0
hm¥a{dQ§O AZwnmV Ho. _m_bo _|6 AœVa7Ó`moJembm n[aewÈVm !8&
Ho. ZrMo Wm6 Omo{H. nmXn n[adoem| Am–a nar{jV gmœÃVm H.s gr_m
_| {d{Y H.s Cn`w−.Vm H.m gœHo.V h–0

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

A simple, accurate and rugged extraction method

was developed and validated for residue analysis of

glyphosate and AMPA in plant matrices by LC-MS/MS.

The sample preparation experimentations involved

optimization of sample size, sample: extraction solvent

ratio, derivatisation step and cleanup process. 

In brief, the sample preparation method involved

addition of 40 mL of water (acidified with 0.1% formic

acid) as extraction solvent to 10 g homogenised sample

and 40 mL of dichloromethane for removal of plant

matrix. The mixture was then blended at 10000 rpm for

2 min, and centrifuged at 5000 rpm for 5 min which

resulted in phase separation. In case of direct analysis,

both glyphosate and AMPA had poor retention on C18

column (<1 min). Therefore, the residues were

derivatized to improve their retention and sensitivity.

To 4 mL of the upper aqueous layer, 50 µL mixture of

1 µg/mL of 13C15N glyphosate and D2,13C15N AMPA

standards were added, followed by derivatization with

4 mL of 5% borate buffer (pH> 9) and 2 mL of 20 mM

FMOC-Cl. The mixture was vortexed for 10 min,

allowing the reaction to take place at room temperature.

The derivatized extract was diluted with water (0.1%

formic acid) and cleaned by passing through HLB SPE

cartridge. The final eluate was diluted with acidified

water and analyzed by LC-MS/MS. The derivatisation

step helped to increase the sensitivity by >30 times in

term of S/N ratio. The LOQ was 0.001 mg/kg for both

the molecules. 

Recovery experiments were carried out in residue

free grape (grape berries, leaf), cotton (leaf, seed and

oil) and corn (leaf, seed and oil) at concentration levels

of 0.001, 0.005, and 0.010 mg/kg in six replicates.

Recoveries in each case were within 70-110 % with

RSDs <20 % at all three levels of fortification.

Interlaboratory precision in terms of Horwitz ratio was

below 0.5, indicating the suitability of the method in the

range of the plant matrices and concentrations tested.

AZwgœYmZ CnbpÖY™mœ
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{Z`mˆV `mo°` Am–a Kaoby Z_yZo _| Hš.{f7agm`Z Adeofm| H.s
{ZJamZr

{Z`mˆV Ho. #!! Z_yZm| H.m CZHo. `yamonr` gœK Ho. E›AmaEb
Ho. AZwnmbZ Ho. {bE _yÞ`mœH.Z {H.`m J`m0 ̀ o Z_yZo {Z`m̂V n–H.Kam|6
IoVm| Am–a Zm{_V Ó`moJembmAm| go {bE JE Am–a "(% narjU
agm`Zm| Ho. {bE OmœM H.s JBˆ0 g^r Z_yZm| _|6 CZHo. A{YH.V_
Adeof gr_m go ZrMo Adeof nm`o JE Omo{H. Xoe _| nydˆ ‹.gb
Adeof {ZJamZr H.m`ˆH ._ Ho. g‹.b H.m`mˆÐd`Z H.m gœHo.V h–0 

&! go A{YH. Kaoby Z_yZo ‹.m_ˆ JoQ>m|6 šWmZr` ~mOma Am–a
gwna ~mOma go EH.¿ {H.E JE Am–a ^maV gaH.ma Ho. ImÍ
An{_lU amoH.Wm_ A{Y{Z`_ Ho. VhV {Z{Xˆœ> A{YH.V_ Adeof
gr_m Ho. {bE _yÞ`mœH.Z {H.`m J`m6 g^r Z_yZm| _| Adeof nrE‹.E
H.s A{YH.V_ Adeof gr_m Ho. ZrMo nmE JE0

^maVr` dmBZ _| Hš.{f7agm`Z Adeofm| H.s {ZJamZr

{d{^Ñ ^maVr` dmBZar`m| go EH.¿ ´`mXmVa Z_yZo
H.sQ>ZmeH. Adeofm| go _w−. Wo0 Hw.N> Z_yZo _|6 H.m~}½S>m{P_ H.m
nVm Mbm6 bo{H.Z6 CZH.s _m¿m dmBZ AœJya Ho. {bE `yamonr` gœK
Ho. A{YH.V_ Adeof gr_m go ~h†V ZrMo Wr0

^maVr` dmBZ H.s EœQ>rAm¥p„gS|>Q> J{V{d{Y Am–a {‹.Zmo{bH.
gœaMZm AZwdrjU Ho. {bE EH. gab {dsbofUm¾_H. {d{Y
H.m {dH.mg Edœ g¾`mnZ

Ó_wI ^maVr` dmBZar _| {Z{_ˆV bmb6 g‹o.X Am–a Jwbm~r
dmBZ _| Hw.b Am–a EH.b {‹.Zmo{bH. KQ>H. H.s šH .sqZJ Ho. {bE
EH. Ebgr7E_Eg9E_Eg {d{Y _mZH.sHš.V H.s JBˆ Am–a CZ _|
{‹.Zmo{bH. _m¿m H.m CZH.s EœQ>rAm¥„grS|>Q> J{V{d{Y`m| Ho. gmW
ghgœ~È XoIm J`m0 eam~ _| Hw.b nmobr{‹.Zmob H.s gmœÃVm AœJya
H.s {H.š_m| Am–a ^m–Jmo{bH. jo¿m| Ho. AZwgma ~XbVr nmBˆ JBˆ Am–a
bmb dmBZ _| gdmˆ{YH. _m¿m 2"8!(7#8'#3 Am–a V¾n�MmV
Jwbm~r 2!8#%7!8%*3 Am–a g‹o.X 2!8"'7!8%"3 dmBZ _| Wr0
aoS> dmBZ _| _w−. ao{S>H.b An_mÔZ J{V{d{Y`mœ Jwbm~r Am–a g‹o.X
dmBZ H.s VwbZm _| A{YH. Wr Am–a H ._e: !8#"7!8(#6 !8!)7

Monitoring of agrochemical residues in exportable
and domestic samples

Almost 200 grape samples for export were

assessed for their compliance to the EU-MRL. The

samples were collected from export pack houses, farms

and nominated testing laboratories and screened for 174

test chemical. In all samples, the residues were found to

be below their respective MRLs indicating the

successful implementation of the pre-harvest residue

monitoring program at the country level.

More than 50 domestic samples were collected

from farm gates, local markets and super markets and

evaluated with respect to the MRLs specified under the

Prevention of Food Adulteration Act of the Government

of India and in all samples, the residues were found to

be below the PFA MRL. 

Monitoring of agrochemical residues in Indian
wine

Samples collected from different Indian wineries

were mostly free from pesticide residues. In few

samples, carbendazim was detected; however, the value

was much below the EU-MRL for wine grapes.

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

An LC-MS/MS method was standardized for

screening of red, white and rose wines produced in

major Indian wineries for total and individual phenolic

constituents; the contents of which were correlated with

the corresponding antioxidant activities. Total

polyphenol concentration in wine varied among the

grape varieties and the geographic regions where the

grapes were grown and was highest in red wine (1.07-

2.62) followed by “Rose” (0.24-0.49) and white (0.16-

0.41) wines in terms of g/L gallic acid equivalent. Free

radical scavenging activities in red wines were higher

than “Rose” and white wines, and ranged between 0.21-

0.72, 0.08-0.253 and 0.017-0.09 mM trolox equivalent,
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!8#&$ Am–a !8!"(7!8!* {_br _mob Q¨>mobmo„g Ho. g_VwÞ`
ahm0 aoS> dmBZ _| bm–h AnM`Z EœQ>rAm¥„grS|>Q> j_Vm 2#8!"7
(8!% {_br _mob Hw.Eg}{Q>Z g_VwÞ`3 Jwbm~r 2!8%'7"8)#3
Am–a g‹o.X dmBZ 2!8!(7!8("3 go Cç Wm0 Jw³N> {d�bofU go
dmBZ Ho. Z_yZm| H.mo Xmo Ó_wI g_yhm| AWmˆV bmb Am–a Jwbm~r 5
g‹o.X dmBZ _| šnœ> {dVaU {XIm`m0 `h ^maVr` dmBZ _|
{‹.Zmo{bH. gœaMZm Am–a CgH.m EœQ>rAm¥„grS|>Q> j_Vm Ho. gmW
ghgœ~œY šWm{nV H.aZo H.m nhbm Ó`mg h–0

Hš.{f agm`Zm| Ho. Adeofm| H.s ÄT>Vm H.m _šXm Edœ Ob _|
AÏ``Z

H .sgmo„gr_ {_WmBb H.m {_¸>r _| AdemofU Edœ AdH ._U

H .sgmo„gr_ {_WmBb H.m AdH ._U Xa H.m ^maV H.s Ó_wI
Hš.{fH. _šXmAm| _| AÐdofU {H.`m J`m0 BgHo. AdemofU ß`dhma
H.s Om¦M n[ajU _šXmAm| na H.s J`r0 g^r narjU _šXmAm|6
AWm̂V6 {MH.Zr6 ~bwB̂7Xmo_Q> Edœ Xmo_Q>7~bwB̂6 _| j` Xa ewÜAmV
_| Vrd  Wm6 Omo {H. g_` Ho. gmW Yr_m hmo J`m0 J–a7aoIr` šdÝ.n
XemˆVo h†E _šXmAm| _| AdH ._U H.s "7"& {XZm| H.s AYˆAm`w
dmbo {Î7{d^mJr` "5" J{R>` H ._ go gdm}Ám_ Ý.n go ß`m®`m
H.s Om gH.s0 n[aUm_ Bœ{JV H.aVo h— {H. H.m~ˆ{ZH. nXmWˆ _šXm _|
H .sgmo„gr_ {_WmBb H.m AdH ._U Xa H.mo Ó^m{dV H.aZo _| EH.
Ó_wI ̂ y{_H.m {Z^m gH.Vm h–0 {MH.Zr _šXm _| AdH ._U Xa6 g~go
VoO VWm CgHo. ~mX _| H ._eõ ~bwBˆ7Xmo_Q>6 Edœ Xmo_Q>7~bwBˆ
_šXmEœ0 ÓmHš.{VH. Edœ OrdmUwZm{eV _šXmAm| _| AdH ._U Xa H.s
VwbZm Bœ{JV H.aVr h– {H. gy‚_ OrdmUy Adeofm| Ho. j` H.m Ó_wI
_mJˆ hmo gH.Vo h–0 H .sgmo„gr_ {_WmBb Ho. A{YemofU7{demofU
H.m AÏ``Z {d{^Ñ ^m–{VH.7amgm`{ZH. JwUm| dmbr Mma _šXmAm|
_| {H.`m J`m0 A{YemofU H.m H ._ ~bwBˆ7Xmo_Q>> {MH.Zr>Xmo_Q>7
>~bwBˆ Wm0 {demofU Zo Bg H ._ H.m {dn[aV nmbZ {H.`m0

_šXm _| ho„gmH.moZmOmob H.m A{YemofU

Q¨>m™Omob H.dH.Zmer ho„gmH.moZmOmob H.m A{YemofU
ß`dhma VrZ ÓH.ma H.s _šXmAm| CXmhaUVõ {MH.Zr6 ~bwBˆ7Xmo_Q>
Am–a ~bwBˆ6 BZ g^r _šXmAm| _| A{YemofU Vrd  Wm VWm "# KœQ>m|
Ho. ^rVa gœVwbZ na nh†œM J`m0 A{YemofU H.m H ._ Wm6 bmb

respectively. The red wines also had higher ferric

reducing antioxidant power (2.01-7.04 mM quercetin

equivalent) than “Rose” (0.46-1.82) and white (0.07-

0.71) wines. The cluster analysis showed clear

distribution of wine samples in two prominent clusters

namely, red, and “Rose” + white wines. This is the first

attempt of its kind to address the individual phenolic

composition of Indian wines and their correlation with

overall antioxidant capacity.

Persistence studies of agrochemical residues in
soil and water

Sorption and degradation of kresoxim-methyl in soil

The rate of degradation of kresoxim-methyl, a

strobilurin fungicide was explored in major agricultural

soils of India. Simultaneously sorption behavior of

kresoxim-methyl on test soils was investigated. In all

the test soils, viz. clay, sandy-loam and loamy-sand, the
dissipation rate was faster at the beginning, which

slowed down with time, indicating a non-linear pattern

of degradation. Degradation in soils could best be

explained by two compartment 1st+1st order kinetics

with half-life ranging between 1–15 days. The results

suggest that organic matter might be playing a major

role in influencing the rate of degradation of kresoxim-

methyl in soil. The rate of degradation in clay soil was

fastest followed by sandy-loam, and loamy-sand soils

respectively. Comparison of the rate of degradation in

natural against sterilized soils suggests that microbial

degradation might be the major pathway of residue

dissipation. Adsorption-desorption of kresoxim methyl

were studied in four different soils with different

physiochemical properties. Adsorption followed the

order sandy-loam > clay > loamy-sand. Desorption

followed reverse order.

Sorption of hexaconazole in soil

Sorption behavior of the triazole fungicide viz.
hexaconazole was investigated in three soils viz. clay
(C), sandy-loam (SL) and sandy (S). Adsorption was

fast in all the three soils and reached equilibrium within
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_šXm>H.mbr _šXm>^yar _šXm O~ {H. {demofU Zo {dn[aV H ._ H.m
nmbZ {H.`m0 #*)8"& Ho.8 Ho. Vmn_mZ na A{YemofU #((8"&
Ho.8 H.s VwbZm _| BZ g^r _šXmAm| _| Vrd  Wm0

H.Q>mBˆ nsMmV Óm–Ímo{JH.s 

dmBZ AÏ``Z 

N>œQ>mBˆ g_` Am–a ‹.b Jw³N>m ^ma H.m H¥.~aZoQ> gm¥{d±m¥Z Ho.
Ãmjmag Am–a dmBZ _mZH.m| na Ó^md

Bg Ó`moJ Ho. CnMma6 Vm{bH.m $' Ho. AZwgma Wo0 AÐ`
^mam| H.s Anojm #! ‹.b Jw³N>m|9bVm Ho. ^ma go EH.¿ _{U`m| Ho.
ag _| A{YH. Hw.b KwbZerb R>mognXmWˆ6 EœWmogmB{ZÐg Am–a Hw.b
AZw_m{nV AØbVm  XOˆ H.s JBˆ0 N>œQ>mBˆ g_` Am–a ‹.b Jw³N>m^ma
Ho. gh^m{JVm Am¦H.…S>o ÓX{eˆV H.aVo h— {H. #! Jw³N>m| Ho. ^ma Ho.
Xygar N>œQ>mBˆ go EH.{¿V _{U`m| _| g~go A{YH. Hw.b KwbZerb
R>mognXmWˆ 2#$8!& °{~ „g3 Wm0 bo{H.Z (#/ Ho. gmW
A{YH.V_ ag _m¿m  $! Jw³N>m|9bVm Ho. ̂ ma Ho. gmW Xygar N>œQ>mBˆ
_| Wr0 H._ Jw³N>m ^ma Ho. gmW AJoVr N>œQ>mBˆ Zo A{YH.V_
_moZmo_o[aH. EœWmogmB{ZÐg H.s _m¿m 2'$%8"& {_brJ m9J m3 Ho.
gmW _{U`m¦ C¾nm{XV H.sƒ `Í{n agdgybr Ð`yZV_ Wr0 nrEM Ho.
Abmdm g^r _mnXœS>m| Ho. {bE {d{^Ñ CnMmam| Ho. ~rM gmWˆH.
gmœp®`H.s` AœVa Wm0 

VmOr dmBZ H.s JwUdÁmm Ho. _mZH.m| na ‹.gb ^ma VWm
N>œQ>mBˆ7g_` Ho. Ó^md Ho. Am¦H.…S>o Vm{bH.m $( _| ÓšVwV h—0 Bg
Ó`moJ _| C¾nm{XV dmBZ| H.mo ~h†V ‹.sH.s go A¾`m{YH. ‹.sH.s dmBZ
H.s loUr Ho. AœVJˆV nœOrHš.V {H.`m J`m0 N>œQ>mBˆ7g_` go gœ~œ{YV
AmœH.…S>o ÓX{eˆV H.aVo h— {H. Xygar N>œQ>mBˆ H.s VwbZm _| nhbr N>œQ>mBˆ
go C¾nm{XV dmBZ _| A{YH. nrEM6 H._ Q>rQ>rE6 H._ AnM`r
eHˆ.am6 A{YH. _moZmo_o[aH. EœWmogmB{ZÐg6 A{YH. BWoZm¥b Am–a
Cç aœJ Wm0 AnM`r eHˆ.am Ho. Abmdm6 g^r _mnXœS>m| _| {d{^Ñ
CnMmam| Ho. ~rM gmWˆH. AœVa Wm0 H._ Jw³N>m ^ma `mZr #!
Jw³N>o9bVm go C¾nm{XV dmBZ _| H._ nrEM6 Cç EœWmogmB{ZÐg
Am–a Cç aœJ JhZVm Wr0 gh^m{JVm AmœH.…S>m| go nVm Mbm {H. ̂ ma
Ho. gmW Xygar N>œQ>mBˆ H.m gœ`moOZ H._ nrEM Am–a Cç Q>rQ>rE Ho.
gmW nm`m J`m0

12 hours.The adsorption followed the order, red soil>

black soil> brown soil whereas desorption followed the

reverse order.The adsorption at 298.15 K temperature

was faster as compared to 277.15 K in all the three

soils.

Post-Harvest Technology

Studies on wines

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

The treatments of this experiment were as per

table 36. More TSS, anthocyanins and TTA was

recorded in the juice recovered from berries collected

from load of 20 bunches/vine as compared to other load

levels. The data on interaction of pruning time and

bunch load showed that the berries collected from

second pruning with load of 20 bunches contained

maximum TSS (23.05 °B).  But maximum juice

recovery of 72 was noted from berries of second

pruning with load of 30 bunches/vine. Early pruned

bunches with lower bunch load produced berries with

maximum monomeric anthocyanins content (634.15

mg/g) though the juice recovery was minimum. The

differences among the treatments were statistically

significant for all the parameters except pH.

The data on effect of pruning time and crop load

on quality parameters of young wines are presented in

Table 37. The wines produced in this experiment were

registered under category of very dried wines to super

dried wines. Data related to pruning time showed that

the wine made from first pruning had high pH, low

TTA, less reducing sugars, more monomeric

anthocyanins, more ethanol and high colour intensity in

comparison to second pruning. Except reducing sugar,

all the parameters were significantly different among

treatments. The wine produced from low bunch load i.e.

20 bunches/vine, were with low pH, higher

anthocyanins and high colour intensity. Interaction data

revealed that the second pruning combination with load

was found with lower pH and higher TTA. 
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Table 36. Influence of pruning time and bunch load on juice parameters of Cabernet Sauvignon

CnMma
Treatment

Oyg Óm{Ô
Juice 

recovery

(%)

Q>rEgEg 
2°{~ „g3
TSS (°B)

nrEM
pH

Q>rQ>rE 
2J m9br3
TTA  (g/l)

_moZmo_o[aH.
EœWmogmB{ZÐg6
2{_J m9J m3
Monomeric

anthocyanins (mg/g)

E" 2"&8!*8#!"" H.mo N>œQ>mBˆ3 / A1 (Pruning on 15.09.2011) 68.75 22.55 3.70 5.57 610.45 

E# 2#"8!*8#!"" H.mo N>œQ>mBˆ3 / A2 (Pruning on 21.09.2011) 71.00 22.67 3.49 6.15 609.25 

EbEgS>r 2&/ na3 / LSD (at 5%) 1.52 0.07 0.007 0.079 0.861 

~r" 2#! ‹.b Jw³N>o3 / B1 (20 bunches) 69.00 22.97 3.59 6.02 622.37 

~r# 2$! ‹.b Jw³N>o3 / B2 (30 bunches) 70.75 22.25 3.59 5.70 597.29 

EbEgS>r 2&/ na3 / LSD (at 5%) 1.52 0.07 NS 0.079 0.861 

E"~r" / A 1B1 68.00 22.90 3.66 5.85 634.15 

E"~r# /  A1B2 69.50 22.20 3.74 5.30 586.70 

E#~r" / A 2 B1 70.00 23.05 3.53 6.20 610.56 

E#~r#  / A2B2 72.00 22.30 3.59 6.10 607.89 

EbEgS>r 2&/ na3 / LSD (at 5%) 2.15 0.11 NS 0.112 1.21 

AZwgœYmZ CnbpÖY™mœ
Research Achievements

Xygar N>œQ>mBˆ  Ho.  gmW $! Jw³N>m^ma  go ~Zr dmBZ
A{YH.V_ AÞH.mohb Ho. gmW eHˆ.am {dhrZ 2A¾`m{YH. ‹.sH.s
dmBZ3 Wr0  O~ {H. H._ ^ma Ho. gmW nhbr N>œQ>mBˆ _| A{YH.
EœWmogmB{ZÐg Edœ A{YH. aœJ JhZVm nm`r JBˆ0 {eamO Am–a
H¥.~aZoQ> gm¥{d±m¥Z {H.š_m| na qXS>moar _| {H.E JE g^r Ó`moJm| _|
g^r _mnXœS>m| Ho. {bE AœVa AgmWˆH. Wo0

`ršQ> H.s AmaEg7# Am–a AmaEg7$ Zm{_V Xmo šWmZr`
Zšb|6 S>rEZE AZwH ._U AmœH.S|> Ho. AmYma na {n{e`m Hw.{S̈>`m©OodB̂
Ho. AmBgmoboQ> nmBˆ JBŸ0 BZH.m AZwH ._U AmœH.S>m EZgr~rAmBˆ _|
O_m H.a {X`m J`m h–6 {OZHo. Ó{d{Š> H ._mœH. OoEZ &''!'$ Am–a
OoEZ &''!'% h—0

The wine from second pruning with 30 bunch load

was found to contain no sugar (super dry wine), and

maximum alcohol content. While first pruning with

lower load was found with more anthocyanins and more

colour intensity. In experiments conducted at Sula

Vineyards Dindori on Shiraz and Cabernet Sauvignon

varieties non-significant differences for all the

parameters were observed.

Two locally identified yeast strains viz.; RS-2 and
RS-3 were found to be isolations of Pichia kudriavzevii
(Issatchenkia orientalis) based on DNA sequence data.
The sequence data is submitted to NCBI with gene bank

accessions JN 566063 and JN 566064.
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Vm{bH.m $(8 N>œQ>mBˆ g_` Am–a ‹.b Jw³N>m ^ma H.m H¥.~aZoQ> gm¥{d±m¥Z H.s dmBZ Ho. _mnXœS>m| na Ó^md
Table 37. Influence of pruning time and bunch load on parameters of Cabernet Sauvignon young wines

CnMma
Treatment

BˆWmZmob
Ethanol 

(%)

nrEM
pH

Q>rEgEg 
2°{~ „g3
TSS (°B)

AnM`r
eHˆ.am 2J m3
Reducing 

sugar (g/l)

_moZmo_o[aH. EœWmogmB{ZÐg
2{_J m9br3
Monomeric

anthocyanins (mg/l)

aœJ JhZVm
Colour 

Intensity

E" 2"&8!*8#!"" H.mo N>œQ>mBˆ3
A1 (Pruning on 15.09.2011) 

11.02 3 .86 4.25 0.027 231.89 4.05 

E# 2#"8!*8#!"" H.mo N>œQ>mBˆ3 
A2 (Pruning on 21.09.2011) 

10.32 3.83 4.50 0.300 227.56 3.66 

EbEgS>r 2&/ na3 / LSD (at 5%) 0.14 0.027 0.129 NS 0.019 0.014 

~r" 2#! ‹.b Jw³N>o3 / B1 (20 bunches) 10.12 3.83 4.37 0.325 232.00 4.09 

~r# 2$! ‹.b Jw³N>o3 / B2 (30 bunches) 11.25 3.86 4.37 0.002 227.45 3.62 

EbEgS>r 2&/ na3 / LSD (at 5%) 0.14 0.027 NS NS 0.019 0.014 

E"~r" / A 1B1 11.04 3.85 4.15 0.050 269.44 4.77 

E"~r#  / A1B2 11.05 3.86 4.35 0.005 194.34 3.33 

E#~r" / A 2 B1 9.20 3.81 4.60 0.600 194.56 3.41 

E#~r#  / A2B2 11.45 3.84 4.40 0.000 260.56 3.92 

EbEgS>r 2&/ na3 / LSD (at 5%) 0.204 0.022 0.183 NS 0.027 0.020 

{H.e{_e na AÏ``Z 

Vme7E7JUoe AœJya Ho. ‹.b Jw³N>m| H.mo BWmBb Amo{bEQ>
Am–a nmoQ>o{e`_ H.m~m}ZoQ> Ho. {d{^Ñ gœ`moOZm| _| # {_ZQ> Ho. {bE
Sw>~mo`m J`m0 Am¦H.…S>o  Vm{bH.m $) _| ÓšVwV h—0 BWmBb Amo{bEQ>
Am–a nmoQ>o{e`_ H.m~m}ZoQ Ho. gœ̀ moOZm| Zo {H.e{_e _| Z_r H.s _m¿m6
aœJ JhZVm Am–a Hw.b {‹.Zmob _m¿m H.mo gmWˆH. Ý.n go Ó^m{dV
{H.`m0 Ð`yZV_ aœJ JhZVm Q>r" _| {bpIV h†Bˆ {OgH.m AZwgaU
Q>r# Zo {H.`m0

Studies on raisin

The bunches of Tas-A-Ganesh grapes were dipped

in various combinations of ethyl oleate and potassium

carbonate for 2 min. The data is presented in Table 38.

The combinations of ethyl oleate and potassium

carbonate significantly affected moisture content,

colour intensity and total phenol content of raisins.

Minimum colour intensity was noted in T1 followed by

T2.
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Table 38. Effect of preteratment of bunches with ethyl oleate and potassium carbonate on parameters of raisins

CnMma
Treatments

Hw.b {‹.Zmob 2{_J m9{_br3
Total Phenol (mg/ml)

aœJ JhZVm
Colour Intensity

Z_r _m¿m
Moisture Content (%)

Q>r" / T1 (15 ml eo +30 g pc)* 2.04 4.62 12.09

Q>r# / T2 (15 ml eo + 40 g pc) 2.14 6.01 11.66

Q>r$ / T3 (15 ml eo + 50 g pc) 2.35 8.29 14.33

Q>r% / T4 (20 ml eo + 30 g pc) 2.52 9.51 13.65

Q>r& / T5 (20 ml eo + 40 g pc) 2.37 8.55 13.06

Q>r' / T6 (20 ml eo + 50 g pc) 2.62 8.56 13.57

Q>r( / T7 (25 ml eo + 30 g pc) 2.37 6.23 15.98

Q>r) / T8 (25 ml eo + 40 g pc) 3.02 7.96 12.06

Q>r* / T9 (25 ml eo + 50 g pc) 2.93 6.49 18.45

grS>r 2nr = !8!&3 / CD (p = 0.05) 0.045 0.071 1.308

EgBˆE_± / SEm± 0.020 0.031 0.578

* eo : BWmBb Amo{bEQ> Ethyl oleate, pc: nmoQ>o{e`_ H.m~m}ZoQ> potassium carbonate

AZwgœYmZ CnbpÖY™mœ
Research Achievements

EošH.mo{~ˆH. AØb CnMma H.m AœJya ewŒH.Z na Ó^md

EošH.mo{~ˆH. AØb CnMma H.m AœJya ewŒH.Z na Ó^md H.m
_yÞ`mœH.Z H.aZo Ho. {bE6 AœJyam| H.mo Xmo goQ>m|  _| BšVo_mb {H.`m
J`m0 nhbo goQ> _| ‹.b7Jw³N>m| H.mo EošH.mo{~ˆH. AØb H.s  {d{^Ñ
gmœÃVmAm| go # {_ZQ> Ho. {bE nydˆ7CnMma go EH. KœQ>o nhbo
CnMm[aV {H.`m J`m6 Am–a Xygao goQ> _|  ewŒH.Z Ho. Xygao {XZ
{d{^Ñ gmœÃVm Ho. EošH.mo{~ˆH. AØb Kmob H.m {N>…S>H.md {H.`m J`m0
ewŒH.Z go nydˆ Vme7E7JUoe AœJya Ho. ‹.b Jw³N>m| H.mo BWmBb
Amo{bEQ> 2"& {_brJ m9br3 Am–a nmoQ>o{e`_ H.m~m}ZoQ >2#& J m9
br3 Ho. Kmob _| # {_ZQ> Ho. {bE Sw>~mo`m J`m0 Vm{bH.m $* _|
ÓšVwV Am¦H.…S>o gœHo.V XoVo h— {H. Z_r H.s _m¿m6 aœJ JhZVm Am–a
{‹.Zmob _m¿m AZwnMm[aV H.s VwbZm _| AœJya ‹.b7Jw³N>m| Ho.
BWmBb Amo{bEQ> Am–a nmoQ>o{e`_ H.m~m}ZoQ> Ho. Kmob _o Sw>~moZo go nydˆ

Influence of ascorbic acid treatments on the
drying of grapes

To evaluate the effect of the ascorbic acid

treatments on grape drying, two sets of grapes were

used. In first set, bunches were treated for 2 minutes

with different concentrations of ascorbic acid one hour

before pretreatment and in second set, ascorbic acid

solution of various concentrations were sprayed on

second day of drying. The bunches of Tas-A-Ganesh

were dipped in solution of ethyl oleate (15 mL/L) and

potassium carbonate (25 g/L) for 2 min before drying.

The data presented in table 39 indicated that the

moisture content, colour intensity and phenol content

was significantly affected by treatment of grape

bunches with ascorbic acid prior to dipping in solution

of ethyl oleate and potassium carbonate when compared
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EošH.mo{~̂H. AØb go CnMm[aV H.aZo na gmŴH. Ý.n go Ó^m{dV h†B̂0
Q>r$ _| Ð`yZV_ aœJ JhZVm Am–a Z_r _m¿m {bpIV h†Bˆ {Og›|
‹.b7Jw³N>m| H.mo $!! nrnrE_ EošH.mo{~ˆH. AØb Ho. Kmob go
CnMm[aV {H.`m J`m Wm0 

‹.b Jw³N>m gwImZo Ho. Xygao {XZ EošH.mo{~̂H. AØb H.s {d{^Ñ
gmœÃVm Ho. {N>S>H.md H.m ^r AÏ``Z {H.`o JE _mnXœS>m| na Ó^md
n…S>m0 Vm{bH.m %! _| ÓšVwV AmœH.…S>m| go n[ab{jV hmoVm h– {H.
EošH.mo{~ˆH. AØb H.s gmœÃVm ~…T>mZo na {H.e{_e _| {‹.Zmob7_m¿m
_| dš{È h†Bˆ0  ‹.b7Jw³N>m ewŒH.Z _| EošH.mo{~ˆH. AØb Ho. {N>…S>H.md
go aœJ Vrd Vm Am–a Z_r _m¿m H._ hmo JB̂0 hmbmœ{H.6 A{YH.V_ Z_r
_m¿m Q>r$ _| nmBˆ JBˆ {OgH.m AZwgaU AZwnMm[aV Îmam {H.`m
J`m0 EošH.mo{~ˆH. AØb BšVo_mb go {H.e{_e _| aœJ JhZVm na
Ó^md H.s VwbZm H.s JBˆ VWm {M¿ "$ _| ÓX{eˆV {H.`m J`m h–0
nydm}nMma H.s VwbZm _| EošH.mo{~ˆH. AØb H.m ewŒH.Z Ho. Xygao {XZ
BšVo_mb go H._ aœJ JhZVm XoIr JBˆ0 

with control. Minimum colour intensity and moisture

content was noted in T3 where bunches were treated in

solution of 300 ppm ascorbic acid.

The spray of various concentrations of ascorbic

acid on second day of bunch drying also had impact on

studied parameters. The data presented in table 40

reflected that phenol content of raisins increased with

increase in concentration of ascorbic acid. Colour

intensity and moisture content were reduced when

ascorbic acid was sprayed on drying bunches. However,

maximum moisture content was noted in T3 followed

by control. Effect of ascorbic application on colour

intensity of raisins is compared and presented in Fig.13.

Less colour intensity was observed in ascorbic acid

application on second day of drying when compared to

pretreatment.

{M¿ "$8 EošH.mo{~ˆH. AØb AZwÓ`moJ H.m {H.e{_e
H.s aœJ JhZVm na Ó^md

Fig. 13. Effect of ascorbic acid application

on colour intensity in raisins
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Vm{bH.m $*8 EošH.mo{~ˆH. AØb Ho. nydˆ CnMma H.m {H.e{_e _mnXœS>m| na Ó^md
Table 39. Effect of pretreatment of ascorbic acid on raisins parameters

CnMma
Treatments

Hw.b {‹.Zmob 2{_J m9{_br3
Total Phenol (mg/ml)

aœJ JhZVm
Colour Intensity

Z_r _m¿m 
Moisture Content (%)

Q>r" 2EošH.mo{~ˆH. AØb @ "!! nrnrE_3
T1 ( Ascorbic acid  @ 100 ppm)

3.578 9.46 13.01

Q>r# 2EošH.mo{~ˆH. AØb @ #!! nrnrE_3
T2 ( Ascorbic acid  @ 200 ppm)

2.301 8.35 16.02

Q>r$ 2EošH.mo{~ˆH. AØb @ $!! nrnrE_3
T3 (A scorbic acid  @ 300 ppm)

2.405 8.11 12.25

Q>r% 2AZwnMm[aV3 / T4 (Control) 2.271 9.18 17.35

grS>r 2nr= !8!&3 / CD (p = 0.05) 0.122 0.081 0.367

EgBˆE_± / SEm± 0.0442 0.029 0.132

Vm{bH.m %!8 EošH.mo{~ˆH. AØb Ho. .{N>…S>H.md H.m {H.e{_e JwUdÁmm na Ó^md
Table 40. Effect of ascorbic acid spray on raisin quality

CnMma
Treatments

Hw.b {‹.Zmob 2{_J m9{_br3
Total Phenol (mg/ml)

aœJ JhZVm
Colour Intensity

Z_r _m¿m
Moisture Content (%)

Q>r" / T1 4.573 6.951 10.96

Q>r# / T2 5.019 6.356 11.91

Q>r$ / T3 4.729 6.490 14.46

Q>r% / T4 4.202 7.344 12.80

grS>r 2nr= !8!&3 / CD (p = 0.05) 0.144 0.115 0.092

EgBˆE_± / SEm± 0.051 0.041 0.033

AZwgœYmZ CnbpÖY™mœ
Research Achievements
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gh`moJm¾_H. Am–a ~m‘ {dÁm nmo{fV n[a`moOZmEœ
Collaborative and externally funded projects

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

Bg gœšWmZ Ho. AœVJˆV dfˆ #!!$7!% _| EnrS>m6 dm{U´`
_œ¿mb`6 ̂ maV gaH.ma Îmam amœ̈>r` ao‹.ab Ó`moJembm 2EZAmaEb3
šWmnZm Ho. ~mX6 Adeof _m¥{ZQ>[aƒJ ̀ moOZm H.m ̀ h Zm–dm¦ gmb Wm0
ÓmaØ^ _| EZAmaEb ImZo `mo°` AœJya _| H.sQ>ZmeH. Adeofm| H.s
{ZJamZr Ho. {bE šWm{nV {H.`m J`m Wm0 

dVˆ_mZ _| VrZ am´`m| AWmˆV _hmamœ¨>6 AmœY  ÓXoe Am–a
H.ZmˆQ>H. H.mo Bg ̀ moOZm Ho. AœVJˆV gpØ_{bV {H.`m J`m h– „`m|{H.
BZ am´`m| _| {Z`m̂V Ho. {bE AœJya C¾nm{XV hmo ahm h–0 AœJya {Z`m̂V
H.aZo dmbo IoV6 gœ~œ{YV am´`m| Ho. Hš.{f {d^mJm| Ho. gmW nœOrHš.V
h—0  h_mao [aH.m¥Sˆ> Ho. AZwgma6 BZ am´`m| _| AœJya Ho. {Z`mˆV Ho. {bE
Hw.b nœOrHš.V IoVm| H.s gœ®`m "&6)%! Wr0 BZ_oœ go "&6(&( IoV
{g‹ˆ. _hmamœ¨> go Wo0

H.sQ>ZmeH. Adeofm| H.s {ZJamZr `moOZm Ho. VhV Zm– EnrS>m
Zm{_V Ó`moJembmAm| O–go Ama~mo ‹.m_mˆš`y{Q>H.Þg {b{_Q>oS>
2{XÞbr36 [abmE~b bo~moaoQ>arO 2R>mUo36 {XÞbr Q>ošQ> hmCg
2{XÞbr36 EgOrEg Ó`moJembm 2MoÑBˆ36 _mBH .moHo._ Ó`moJembm
Óm8 {b{_Q>oS> 2_wœ~Bˆ36 amœ¨>r` ~mJdmZr AZwgœYmZ Am–a {dH.mg
‹.mCœSo>eZ 2EZEMAmaS>rE‹.6 Zm{gH.36 {OAmoHo._ Ó`moJembm
2_wœ~Bˆ36 ZoeZb H.moboQ>ab _–ZoO_|Q> g{dˆgoO {b{_Q>oS> 2h–Xam~mX3
Am–a Q>r ỳdr Bœ{S>`m {b{_Q>oS> 2nwUo3 Zo  g{H .` Ý.n go AœJya Z_yZo
boZo Am–a  Adeofm| H.s OmœM _| ^mJ {b`m0  BgHo. Abmdm6 '
Zm{_V Ó`moJembmAm| AWmˆV H.sQ>ZmeH. Adeof narjU
Ó`moJembm 2nwUo36 Q£> EZm{b{Q>H.m 2MoÑBˆ36 gaJ_ bo~moaoQ>ar
2MoÑBˆ36 BœQ>a ‹.sÞS> bo~moaoQ>arO 2H.mo{ç36 lram_ Am–Ímo{JH.
AZwgœYmZ gœšWmZ 2~œJbm–a36 EgOrEg Bœ{S>`m {b{_Q>oS> Zo
ÓdrUVm narjU 2nrQ>r3 amCœS> _| ^mJ {b`m6 bo{H.Z Bg gmb
BÐhmoZo J onZoQ> Ho. VhV {Z`m̂V AœJya Z_yZm| H.m {d�bofU Zht {H.`m0 

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

This was the ninenth year of the Residue

Monitoring Plan, initiated by the APEDA, Ministry of

Commerce, Government of India in 2003-04 through

the National Referral Laboratory (NRL) set up under

this institute. The NRL was initially set up for

monitoring of pesticide residues in table grapes.

Presently three states viz. Maharashtra, Andhra
Pradesh and Karnataka are covered under this plan

since exportable grapes are produced in these states.

The farms from where table grapes are to be exported

are registered with the Agricultural Departments of the

respective grape growing states. The total registered

farms for export of table grapes as per our records in

these states were 15840. Out of these farms, 15757

farms were from Maharashtra alone.

Under the Pesticide Residue Monitoring Plan,

nine APEDA nominated laboratories viz., Arbro
Pharmaceuticals Ltd. (Delhi), Reliable Laboratories

(Thane), Delhi Test House (Delhi), SGS laboratories

(Chennai), Microchem Laboratory Pvt. Ltd. (Mumbai),

National Horticulture Research and Development

Foundation (NHRDF, Nashik), Geo-Chem Laboratories

(Mumbai), National Collateral Management Services

Ltd (Hyderabad), and TUV India Ltd. (Pune) actively

participated in drawing of samples and residue

monitoring. In addition, 6 more nominated laboratories

viz. Pesticide Residue Testing Laboratory (Pune), True
Analytica (Chennai), Sargam Laboratory (Chennai),

Interfield Laboratories (Kochi), Shriram Institute for

Industrial Research (Bangalore), SGS India Ltd

participated in the proficiency test (PT) rounds

organized by the NRL, but they did not analyze any

export grape samples under the Grapenet in this year.
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ÓdrUVm narjU

Zm{_V Ó`moJembmAm| Ho. ~rM nhbm ÓdrUVm narjU Xm–a
") ZdØ~a #!"" H.mo {d{^Ñ agm`Zm| O–go EQ¨>mOrZ6
„bmoanmBar‹.mog6 S>mB _oWmoEQ>6 BWmo©\.oÐÓmo‰g6 Bnamod{bH.~̂6 boØS>m7
gmBhobmo{W Z6 Q̈>mB̂E©Omo‹.mog6 Q>̈mBÕ̂bmop„©OšQ>̈mo{~Z Ho. {bE Am`mo{OV
{H.`m J`m 0 JmonZr`Vm ~ZmE aIZo Ho. {bE ^mJ boZo dmbr Ó¾ òH.
"' Ó`moJembmAm| Am–a amœ̈>r` ao‹.ab Ó`moJembm H.mo EH. A{ÎVr`
H.moS> gœ®`m Xr JB̂0 nrQ>r Z_yZo BZ Ó`moJembmAm| Ho. ~rM AH ._Võ
{dV[aV {H.E JE Am–a CÐho EZAmaEb H.mo n[aUm_ ÓšVwV H.aZo
Ho. {bE H.hm J`m0  AœVam̂œ̈>r` Ò`moa Edœ EÒbmBS> H–.{_šQ̈>r gœK Îmam
Omar ÓdrUVm narjU Ho. {bE AœVam̂œ̈>r` gœJV ÓmoQ>moH.m¥b 2#!!&3
Ho. AZwgma Ó`moJembmAm| Ho. n[aUm_ _yb AmœH.…S>m| go {_bmE JE
Am–a ghr _yÞ`m| Am–a {d{^Ñ Ó`moJembmAm| Ho. {bE Ó¾ òH. agm`Z
Ho. {bE OoS> šH.moa {ZYmˆ[aV {H.`m J`m0 nrQ>r narjU Ho. n[aUm_
go `h nm`m J`m {H. A{YH.mœe ^mJrXma Ó`moJembmAm| Ho. {bE
OoS> šH.moa gœVmofOZH. Wo0

Xygam narjU Xm–a & OZdar #!"# H.mo Am`mo{OV {H.`m
J`m0 Bg ÓmoJ m_ _|6 "& EnrS>m Zm{_V Ó`moJembmAm| Am–a amœ¨>r`
ao‹.ab Ó`moJembm Zo ^mJ {b`m0  Ó`moJembmAm| H.mo {ZJamZr
gyMr Ho. g^r "(% agm`Zm| Ho. {bE Z_yZo H.m {d�bofU H.aZo Ho.
{bE H.hm J`m0  Z_yZo _| EQ¨>mOrZ6 ~wÓmo‹o.©OrZ6 Q¨>mBˆE©Omo‹.mog6
Ómo‹o.Zmo‹.mog6 „bmoanmBar‹.mog {_WmBb6 boØS>m7gmBhobmo{W Z Am–a
β7EMgrEM {_bm`o JE0 "# Ó`moJembmAm| AWmˆV ZoeZb
H.moboQ>ab _–ZoO_|Q> g{d̂goO {b{_Q>oS> 2h–Xam~mX36 EZEMAmaS>rE‹.
2Zm{gH.36 [abmE~b 2R>mUo36 {OAmoHo._ 2_wœ~Bˆ36 EgOrEg
2MoÑBˆ36 _mBH .moHo._ 2_wœ~Bˆ36 BœQ>a ‹.sÞS>  2H.mo{ç36 gaJ_
2MoÑB̂36 Q£> EZm{b{Q>H.m 2MoÑB̂36 Q>r ỳdr 2nwUo36 {d_Q>m 2h–Xam~mX3
Am–a S>rQ>rEM 2{XÞbr3 Ho. n[aUm_6 {_bm`o JE H.sQ>ZmeH.m| H.s
nhMmZ Am–a ,OoS>1 šH.moa Ho. gœ~œY _| gœVmofOZH. aho Am–a BÐho
EZAmaEb Îmam J onZoQ >gm¥ÕQ>do`a ÓUmbr Ho. Cn`moJ H.s AZw_{V
Xr JBˆ0

Ó^mdr V¾naVm Am–a Ó`moJembm Ho. _yÞ`mœH.Z H.mo Ï`mZ _|
aIVo h†E EH. Am–a narjU Xm–a H.m Am`moOZ "" _mMˆ #!"# H.mo
{H.`m J`m Am–a n[aUm_ Ho. AmYma na Ama~mo  ‹.m_mˆš`y{Q>H.Þg
{b{_Q>oS> 2{XÞbr3 H.mo AœJya narjU Ho. {bE A{YHš.V {H.`m J`m0 

Proficiency test

The first Proficiency Testing (PT) round among

the nominated laboratories was organized on 18th

November 2011 for the chemicals viz. atrazine,
chlorpyriphos, dimethoate, ethofenprox, iprovalicarb,

λ-cyhalothrin, triazophos, trifloxystrobin.  A unique

code number was assigned to each 16 participating

laboratories and National Referral Laboratory to

maintain confidentiality. PT samples were distributed

among these laboratories at random and they were

asked to submit the results to the NRL. The laboratory

results were compared to the true values and the ‘Z’-

scores were determined for individual chemicals

pertaining to different laboratories as per the

International Harmonized Protocol for the Proficiency

Testing of the Analytical Laboratories (2005) issued by

the International Union of Pure and Applied Chemistry.

From the results of PT test it was found that ‘z’ scores

for most of the participant laboratories were

satisfactory.

The second PT round was conducted on 5th

January 2012. In this progamme, 15 APEDA nominated

laboratories and National Referral Laboratory

participated. The laboratories were asked to analyse the

samples for all the 174 chemicals in the monitoring list.

The samples were spiked with atrazine, buprofezin,

triazophos, profenophos, chlorpyriphos methyl, λ-

cyhalothrin and β-HCH. The results of 12 nominated

laboratories viz., NCMSL (Hyderabad), NHRDF
(Nashik), Reliable (Mumbai), Geochem (Mumbai),

SGS (Chennai), Microchem (Mumbai), Interfield

(Kochi), Sargam (Chennai), True analytica (Chennai),

TUV (Pune), Vimta (Hyderabad) and DTH (Delhi)

were satisfactory in terms of identification of spiked

pesticides and the corresponding ‘Z’-scores and they

were allowed by the NRL for access into the Grapenet

software system.

Considering the readiness and assessment of the

laboratory another PT was conducted and Arbro

Phramaceuticals Ltd. (Delhi) was authorized for grape

testing with effect from 11th March 2012.

gh`moJr6 ~m‘ {dÁm nmo{fV6 AZw~œY AZwgœYmZ Am–a nam_eˆ n[a`moOZmEœ
Collaborative, Externally Funded, Contract Research and Consultancy Projects
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`yamonr` gœK Ho. ÓdrUVm Om¦M _| ^mJrXmar

Bg gmb EZAmaEb Zo ‹.b Am–a gpÖO`m| Ho. {bE `yamonr`
gœK Ho. gœX^ˆ Ó`moJembmAm| Îmam Am`mo{OV ÓdrUVm narjm
2 ỳamonr` ÓdrUVm Q>ošQ> E‹.dr "%3 _| ̂ mJrXmar ewÝ. H.s0 # _mMˆ6
#!"# H.mo  ZmenmVr gpØ_lU Ho. Z_yZo ÓmÔ h†E0  Ó¾ òH. ̂ mJrXma
H.mo ZmenmVr gpØ_lU Ho. Xmo Z_yZo  2$!! J m gmXm Am–a agm`Z
{_br narjU gm_J r3 Hš.{f agm`Z Adeof {d�bofU Ho. {bE ÓmÔ
h†E0 EZAmaEb g{hV "# ^mJ boZo dmbr Ó`moJembmAm| Ho. ~rM
gm_J r {dV[aV H.s JBˆ0  g^r Ó`moJembmAm| go n[aUm_ _mœJo JE
g_` Ho. ^rVa 2narjU gm_J r H.s Óm{Ô H.s VmarI go ( {XZ3
ÓmÔ h†E0 Z_yZm E {~Zm agm`Z {_bm AZwnMm[aV Wm O~{H. Z_yZm
~r _| H.sQ>ZmeH. {_bm`m J`m Wm0 Z_yZo _| AœJya Ho. {bE AmaE_nr
H.s AZw~œY * _| {X`o ' agm`Zm| Ho. Adeof Wo0 EZAmaEb Zo
AZw~œY * Ho. Xm`ao go ~mha Ho. & A{V[a−. agm`Zm| H.m nVm
bJm`m0 EZAmaEb H.m g^r H.sQ>ZmeH.m| Ho. {bE ,OoS>1 šH.moa
gœVmofOZH. gr_m 7# go 5# Ho. ~rM Wm0 

`yamonr` gœK Ó`moJembmAm| Ho. gmW [aƒJ narjU

AœJya _m–g_ #!"# Ho. {bE ‹.adar #!"# _| EH. AœVam̂œ>̈r`
[aƒJ narjU H.m Am`moOZ {H.`m J`m0 _m–g_ #!""7"# Ho. {bE
AmaE_nr H.s AZw~œY * Ho. g^r "(% agm`Zm| Ho. {bE `h [aƒJ
narjU Am`mo{OV {H.`m J`m0 Bg narjU _| N>h ^maVr` Am–a
nmœM ̀ yamonr` Ó`moJembmAm| Zo ̂ mJ {b`m0  JmonZr`Vm ~ZmE aIZo
Ho. {bE Ó¾`oH. Ó`moJembm H.mo EH. A{ÎVr` H.moS> gœ®`m Xr JBˆ
Wr0  {d�bofU Ho. {bE narjU gm_J r Ho. Ý.n _| AœJya Ho. Oyg
Ho. Xmo Z_yZm| _| agm`Z {_bm H.a g^r H.mo {dV[aV {H.`m J`m0
"(% agm`Zm| H.s gyMr go6 Ó{V^m{J`m| H.mo  narjU gm_J r _|
_m–OyX amgm`{ZH. Adeofm| H.s nhMmZ Am–a _m¿m AmœH.Zm Wm0 *
^mJrXma Ó`moJembmAm| go n[aUm_ ÓmÔ h†Am0  ^mJ boZo dmbr
´`mXmVa Ó`moJembmAm| _| g^r narjU agm`Zm| Ho. {bE ,OoS>1
šH.moa gœVmofOZH. gr_m 7# go 5# Ho. ~rM Wm0

^maVr` dmBZ H.s _mZd Cn^moJ Ho. {bE {‹.Q>Zog Ó_mU n¿

H|.Ã H.mo `yamonr` gœK Ho. Xoem| H.mo {Z`mˆV hmoZo dmbr dmBZ
Ho. {bE Ó_m{UV H.aZo dmbr EO|gr H.s {OØ_oXmar Xr JBˆ h–0

Participation in the EU proficiency test

This year NRL initiated participation in the

proficiency test organized by the EURL on Fruits and

Vegetables (European Proficiency Test FV14). The

samples of pear homogenate were received on 2nd

March, 2012. Each participant received two pear

homogenate samples (≈300g of blank and spiked test

material) to be analyzed for agrochemical residues. The

material was distributed amongst 12 participating

laboratories (including the NRL). Results were received

from all laboratories within the time-scale demanded (7

days from the date of receipt of test material). Sample

A was an unspiked control whereas sample B was

spiked with the pesticides. The sample contained

residues of 6 chemicals within the scope of Annexure 9

of the RMP for grapes. NRL could detect 5 additional

chemicals that are beyond the scope of Annexure 9. The

z-scores of NRL were within -2 to +2 and considered

satisfactory for all the pesticides.

Ring test with EU laboratories

An international ring test was organized in

February 2012 for the grape season 2012. The ring test

was conducted for all the 174 chemicals as per the

Annexure 9 for the season 2011-12 of the RMP.  In this

test six Indian and five European laboratories

participated. Each laboratory was assigned a unique

code number to maintain confidentiality. The grape

juice (2 No) used as test material for the analysis was

spiked with chemicals and distributed to all. From the

list of 174 chemicals, the participants were required to

identify and quantify the chemical residues present in

the test material. Results were received from 9

participant laboratories. The z- scores for most of the

participating laboratories for all the test chemicals were

within the satisfactory range of -2 to +2.

Certifying fitness for human consumption of Indian
wines

The NRCG had been given the responsibility of

certifying agency for wines exported to EU countries.

During 2011-12, the analysis reports from the
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#!""7"# Ho. Xm–amZ6 A{YHš.V dmBZ narjU Ó`moJembmAm| go
{d�bofU [anmoQ>ˆ gy‚_Vm go Om¦Mt JBŸ Am–a {d{^Ñ dmBZar go '$
dmBZ H.mo6 O_ˆZr6 ‹ .mœg Am{X H.mo {Z`mˆV Ho. {bE VI7" Ó_mU
n¿ Omar H.aHo. Ó_m{UV {H.`m J`m0

{Z`mˆV AœJya _| Adeofm| H.s {ZJamZr

#!""7"# Ho. _m–g_ _| Zm– Zm{_V Ó`moJembmAm| Îmam
VH.ar~Z %!(' AœJya Z_yZm| H.m narjU {H.`m J`m0 

Hw.b %!(' {d�bofU Z_yZm| _| go6 %(& Z_yZo `yamonr` gœK
Ho. E›AmaEb Ho. AZwnmbZ Ho. {bE Ag‹.b aho0  Bg ÓH.ma6 Hw.b
%(& AmœV[aH. AbQ>ˆ Omar {H.E JE Wo0 ~mX _|6 {g‹.m[ae {H.E
JE H.Q>mBˆ nydˆ AœVamb Ho. ~mX nwZ: Z_yZo boZo na6 {d�bofU [anmoQ>ˆ
_| E›AmaEb AZwnmbZ Ho. AmYma na "!* AbQ>ˆ aÇ {H.E JE
Am–a Bg Vah `yamonr` gœK Ho. E›AmaEb H.m nmbZ Zht hmoZo Ho.
{bE Aœ{V_ Ó^mdr AbQ>ˆ $'' Wt0 

Zm{_V Ó`moJembmAm| _|6 [abmE~b bo~moaoQ>arO 2R>mUo3 Îmam
g~go A{YH. Z_yZm| H.m {d�bofU {H.`m J`m6 CgHo. ~mX6
{OAmoHo._ Ó`moJembm 2_wœ~Bˆ3 Am–a EgOrEg Bœ{S>`m ÓmBdoQ>
{b{_Q>oS >2MoÑBˆ3 aht0

#!""7"# Ho. _m–g_ _| Hw.b $# H.sQ>ZmeH.m| Ho. {bE
Adeof A{YH.V_ Adeof gr_m go A{YH.  XOˆ {H.E JE0
„bmoa_oH.doQ> „bmoamBS> 2grgrgr3 gdmˆ{YH. "(* Z_yZm| _| Am–a
dš{È {Z`m_H.6 '7~|OmBb ESo>{ZZ '% Z_yZm| _| nm`m J`m0
H.sQ>ZmeH.m| _| %7~ mo_mo6 #7„bmoamo {‹.Zmob 2Ómo‹o.Zmo‹.mog H.m
_oQ>m~mobmBQ>3 )) Z_yZm| _| Am–a AÐ`  H.sQ>ZmeH. O–go {‹.Ómo{Zb6
E~m_op„Q>Z6 „bmo©\.}Znra6 _oWmo{_b H ._eõ %#6 %#6 $"6 Am–a "$
Z_yZm| _| nm`m J`m h–0 H.dH.Zm{e`m| _| go6 gdmˆ{YH. "' Z_yZm|
_| Õby{gbm©Omob Am–a CgHo. ~mX $ Z_yZm| _| H.m~}½S>m{O_ Am–a #
Z_yZm| _| Ho.nQ>Z Ho. Adeof nmE J`o0

$'' Ó^mdr AbQ>ˆ6 Omo {d�bo{fV Z_yZm| H.m )8*)/ h–6
_| go A{YH.Va H.Q>mBˆ go Xmo _hrZm| nhbo H.s Ad{Y _| BšVo_mb
{H.E OmZo dmbo H.sQ>ZmeH.m| Ho. {bE Wo0 Bg{bE6 ‹.gb go nhbo
BZ H.sQ>m| H.m Ó~œYZ {Zp�MV Ý.n go AJbo AœJya _m–g_ _|
H.sQ>ZmeH.m| Ho. Adeofm| H.mo H._ H.aZo _| EH. _h¾dnyUˆ ^y{_H.m

authorized wine testing laboratories were critically

evaluated and 63 wines from various wineries were

certified by issuing VI-1 certificate for export of the

wines to Germany, France etc.

Residue monitoring in export grapes 

About 4076 table grape samples have been tested

in the 2011-12 season by nine nominated laboratories.

Out of the 4076 total analyzed samples, 475

samples failed for EU-MRL compliance. Thus, a total

475 internal alerts were issued. On re-sampling after the

recommended pre-harvest intervals, 109 alerts were

subsequently revoked on the basis of the MRL

compliance in analyses reports and thus the final

effective alerts were 366 not complying to EU-MRL. 

Among the nominated laboratories, the highest

numbers of samples were analyzed by M/s Reliable

Laboratories, Mumbai followed by M/s Geochem

Laboratories, Mumbai and SGS India Pvt. Ltd.,

Chennai. 

In totality, there were 32 pesticides for which

MRL exceedances were recorded in the 2011-12

season. Most frequently detected pesticide was

chlormequat chloride (CCC) with 179 detections,

followed by plant growth regulator, 6-benzyl adenine

(64 samples). The major insecticides included 4-bromo,

2-chloro phenol (metabolite of profenophos) with 88

detections and the other pesticides viz. fipronil,
abamectin, chlorfenapyr, methomyl which were

detected in 42, 42, 31 and 13 samples, respectively. In

case of the fungicides, highest detected chemical was

flusilazole with 16 detections followed by carbendazim

and captan with 2 and 3 detections respectively.

Out of the 366 effective alerts, which accounts for

8.98% of the samples analyzed, most of the cases

correspond to the pesticides, which are mostly used

during the last two months before harvest. Hence, the

management of these pests before harvest will certainly

play a key role in minimizing the residues of pesticides

in next grape season. In this season, maximum number

gh`moJr6 ~m‘ {dÁm nmo{fV6 AZw~œY AZwgœYmZ Am–a nam_eˆ n[a`moOZmEœ
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{Z^mEJm0 Bg _m–g_ _| AbQ>ˆ H.s A{YH.V_ gœ®`m grgrgr go
gœ~œ{YV Wr6 Omo Bg agm`Z Ho. Yr_o j` Am–a narjU
Ó`moJembmAm| _o Adeof narjU Ho. {bE ~ohVa {d�bofUm¾_H.
j_VmAm| Ho. H.maU hmo gH.Vm h–0 J–a {g‹.m[ae agm`Zm| H.m gœgyMZ6
AœJya C¾nmXH.m| _| H.sQ> Ó~œYZ Ho. {bE J–a {g‹.m[ae agm`Zm| Ho.
Cn`moJ Ho. {bE ~…T>Vr OmJÝ.H.Vm Ho. gœHo.V XoVm h–0

#!""7#!"# Ho. Xm–amZ6 amœ¨>r` ao‹.ab Ó`moJembm6 Zo
EnrS>m6 {XÞbr Am–a am´`m| Ho. Hš.{f {d^mJm| Ho. gh`moJ _| ^maV
Ho. {d{^Ñ ^mJm| _| gpÖO`m| _| agm`Zm| H.s {ZJamZr ewÝ. H.s0
`yamonr` gœK Ho. Xoem| H.mo {Z`mˆV H.aZo Ho. {bE ^maVr` gpÖO`m|
H.s pšW{V H.m _yÞ`mœH.Z H.aZo Ho. {bE %!! go A{YH. Z_yZm| H.s
H.sQ>ZmeH. Adeofm| Ho. {bE OmœM H.s JBˆ0  gÖOr Z_yZo 2q^S>r6
H.ar nÁmo6 H.aobm6 ghOZ6 {_Mˆ6 ~—JZ6 ~moVb JmSˆ>6 Am{X3
_hmamœ¨>6 H.ZmˆQ>H.6 V{_bZmSw> Am–a JwOamV go EH.¿ {H.E JE0
_hmamœ¨> go "$! Z_yZo % g_yhm| go EH.¿ {H.E JE Wo6 {Og_| go
Am–gVZ &!8*%/ Ho. Z_yZo ̀ yamonr` gœK A{YH.V_ Adeof gr_m
Ho. AZwgma {d‹.b aho0 JwOamV go EH.{¿V '* Z_yZm| _| go Am–gVZ
%#8!$/ Z_yZo {d‹.b aho0 V{_bZmSw> go EH.{¿V '# Z_yZm| _|
go Am–gVZ %&8#/ Z_yZo {d‹.b aho0 H.ZmˆQ>H. go EH.¿ "*#
Z_yZm| _| go6 ##8%!/ Z_yZo {d‹.b aho0 g^r Mma am´`m| H.s
g_J  {d‹.bVm Ó{VeVVm $&8)*/ Wr0

Ó{ejU 9 ~–R>H. H.m Am`moOZ

n AmZo dmbo grOZ _| Adeof {ZJamZr H.m ˆ̀H ._ H.s g_rjm Am–a
AÍVZ Ho. {bE gœšWmZ _| # ZdØ~a #!"" Am–a "# {XgØ~a
#!"" H.mo ~–R>H. Am`mo{OV H.s JBˆ0

n gœšWmZ _| `yamonr` gœK E‹. dr Amo boImnarjm g_yh Ho. gmW
EH. ~–R>H. " {XgØ~a #!"" H.mo Am`mo{OV H.s JBˆ Ohmœ
Adeof {ZJamZr H.m`ˆH ._ Ho. H.m`mˆÐd`Z na EZAmaEb H.s
^y{_H.m na MMmˆ H.s JBˆ0 ~–R>H. Ho. ~mX & {XgØ~a #!"" H.mo
Zm{gH. _| n–H.Ka Am–a IoVm| H.m Xm–am {H.`m J`m0 

n Adeof {d�bofU Ho. {bE Ãmjmjo¿ go AœJya H.m Z_yZm boZo Ho.
{bE Zm{_V Ó`moJembmAm| Ho. H.{_ˆ`m| Ho. {bE EH. Ó{ejU
H.m`ˆH ._ #) OZdar #!"# H.mo Am`mo{OV {H.`m J`m0 

of alerts was pertaining to CCC, which might be due to

the slow degradation of this chemical and improved

analytical capabilities of the testing laboratories for

testing of agrochemical residues. The detections of the

non-recommended chemicals indicated increasing

awareness among the grape growers to use the non-

recommended chemicals for pest management.

During 2011-2012, National Referral Laboratory,

initiated monitoring of vegetables grown in different

parts of India in collaboration with APEDA, Delhi and

state agriculture department. More than 400 samples

were screened for pesticide residues for evaluating

status of Indian vegetables with respect to export to EU

countries. The vegetable samples (okra, curry leaves,

bitter gourd, drumstick, chilli, brinjal, bottle guard, etc)

were collected from Maharashtra, Karnataka, Tamil

Nadu and Gujarat. From Maharashtra 130 samples were

collected from 4 clusters, of which, an average of

50.94% samples failed according to EU-MRLs. From

Gujarat, out of 69 samples collected, an average of

42.03% samples failed. From Tamil Nadu, out of 62

samples collected, an average of 45.2% samples failed.

From a total of 192 samples collected from Karnataka,

22.40% samples failed. Overall failure percentage of all

the four states combined was 35.89%.

Training / Meetings organized

n Meetings were held on 2nd November 2011 and 12th

December 2011 at the Institute for review and

updating of residue monitoring programme in the

coming season.

n A meeting with European Union FVO audit group

was held on 1st December 2011 at the institute where

NRL’s role on implementation of residue monitoring

programme was discussed. This was followed by

visit to pack house and farms in Nasik on 5th

December 2011.

n A training programme was organized for personnel

of the nominated laboratories for sampling of grapes

from vineyards for residue analysis on 28th January

2012.



| 77 |

n gœšWmZ _| {ZXoeH.6 EnrS>m Îmam ^maV go {Z`mˆV _yœJ‹.br _|
E‹.bmQ>mop„gZ Ho. gœgyMZ Am–a `yamonr` gœK _| AZoH. a–{nS>
AbQ>ˆ Omar hmoZo Ho. _wÇm| na MMmˆ Ho. {bE ## _mMˆ #!"# H.mo
g^r {hVYmaH.m| Ho. gmW ~–R>H. ~wbmBˆ JBˆ0 

^maVr` AœJya OZZÃß` H.m AmU{dH. bjU dUˆZ Am–a
AmU{dH. So>Q>m~og H.m {Z_mˆU 2S>r~rQ>r Îmam {dÁm nmo{fV3

[anmoQ>ˆ nšŠ> "' na ÓšVwV0

~m–{ÈH. gœnXm Ó~œYZ Am–a Hš.{f Óm–Ímo{JH.s H.m šWmZmœVaU 9
ß`mdgm`rH.aU 2EZEAmBˆnr 7 AmBˆgrEAma `moOZm3

{d{^Ñ OZZÃß` _yÞ`mœH.Z Am–a gœajU6 ImZo6 ag6 dmBZ
Am–a {H.e{_e ~ZmZo {bE Cn`w−. {H.š_m| H.m {dH.mg Am–a AœJya
H.s IoVr Ho. {bE gj_ _ybdšÐV6 AœJya _| ~ohVa CnO Am–a
JwUdÁmm Ho. {bE {dVmZ Ó~œYZ6 Ãmjmjo¿ _| nmZr Am–a CdˆaH.
Cn`moJ j_Vm6 nmofH. {dH.mam| Ho. Ó~œYZ6 AœJya JwUdÁmm gwYmaZo
_| dš{È {Z`m_H.m| H.m Cn`moJ6 šWmZ {deof _m–g_ H.s ̂ {dŒ`dmUr
g{hV AœJya Ho. ~JrMm| _| amoJ {Z`œ¿U Ho. {bE ‹.gb gwajm
Óm–Ímo{JH.s6 H.sQ>ZmeH.m| Ho. O–d{dKQ>Z6 H.sQ>ZmeH.m| H.s {ZJamZr
Ho. {bE Hw.eb ~h†7Adeofm| {d�bofU VarH.m6 AœJya H.s ‹.gb
CnamœV Am ẁ dYˆZ Ho. {bE Q¨>mBH.moS>_mˆ H.m Ó`moJ6 CŒUH.{Q>~œYr`
dmBZ ~ZmZo Ho. {bE `ršQ> Zšb H.s nhMmZ Am{X VH.ZrH.m| na
EH. {dšVšV [anmoQ>ˆ V–`ma H.s J`r0 

H|.Ã Ho. AmBQ>rE_`y H.{_ˆ`m| Zo H|.Ãr` H.nmg Óm–Ï`mo{JH.s
AZwgœYmZ gœšWmZ6 _wœ~B̂ _| (7) ‹.adar #!"# H.mo Am`mo{OV EH.
jo¿r` ~–R>H. Edœ H.m`ˆembm _| ^mJ {b`m0 H|.Ã _| "( ‹.adar
#!"# H.mo ©OoS>Q>rE_`y7~rnrS>r6 H|.Ãr` H.nmg Óm–Ï`mo{JH.s
AZwgœYmZ gœšWmZ6 _wœ~Bˆ Am–a H|.Ã Ho. d–km{ZH.m| Ho. ~rM EH.
gœdmXm¾›H. ~–R>H. Am`mo{OV H.s JBˆ0

n A meeting was convened by Director, APEDA with

all stakeholders on 22nd March 2012 to discuss

issues of Aflatoxin detection in peanuts exported

from India and issue of series of Rapid Alerts from

EU.

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

Report presented on page 16.

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

A detailed report on various technologies

developed during XI plan in the areas of germplasm

evaluation and conservation, development of suitable

varieties for table, juice, wine and raisin making and

efficient rootstocks in viticulture, canopy management

for better yield and  quality of table grapes, water and

fertilizer use efficiency in vineyards, management of

nutrient disorders, application of bioregulators for

improvement in quality of table grape production,

development of crop protection technology including

location specific weather forecasting for disease control

in bearing vineyards, biodegradation of pesticides and

efficient multi-residue analysis for monitoring of

pesticides, use of Trichoderma for enhancing post

harvest life of table grapes, identification of yeast

culture for tropical wine making etc.

A zonal meeting cum workshop was attended by

the ITMU personnel of the Centre on 7-8 February,

2012 held at CIRCOT, Mumbai. An interactive meeting

of officials of ZTMU-BPD, CIRCOT, Mumbai was

held with the scientists of the Centre on 17.2.2012 at

NRCG, Pune.

gh`moJr6 ~m‘ {dÁm nmo{fV6 AZw~œY AZwgœYmZ Am–a nam_eˆ n[a`moOZmEœ
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AœJya Ho. {bE S>r`yEg JwUm| H.m _mÐ`H.aU 2nm–8 {H.8 Am–a Hš.8
A8 gœ8 Óm{YH.aU3

AÏ`j6 nm–8 {H.8 Am–a Hš.8 A8 gœ8 Óm{YH.aU ̂ maV gaH.ma6
ZBˆ {XÞbr Ho. {ZX}emZwgma6 H|.Ã _| "& ‹.adar6 #!"# H.mo AœJya
Ho. {bE S>r`yEg JwUm| H.mo Aœ{V_ Ý.n XoZo Ho. {bE Q>mšH. ‹.mogˆ H.s
nhbr ~–R>H. Am`mo{OV H.s JBˆ0 S>m¥8 Oo8 nr8 {Vdmar6 nydˆ S>rZ6
~mJdmZr _hm{dÍmb`6 Jmo8 ~8 nœ8 Hš.8 Edœ Óm–8 {d86 nœVZJa Zo
~–R>H. H.s AÏ`jVm H.s0 S>m¥8 Jm–8 {e8 H.ar~gÒnm6 ÓYmZ d–km{ZH.
Am–a AœJya Ho. {bE S>r ỳEg narjU Ho. ZmoS>b A{YH.mar Zo6 ̂ maVr`
AœJya Ho. {bE S>r`yEg n[a`moOZm H.m {ddaU ÓšVwV {H.`m0 ~–R>H.
_| Q>mšH. ‹.mogˆ Ho. gXš`m|6 S>m¥8 ~r8 E_8 gr8 ao»>r6 amœ¨>r`
g_Ðd`H.6 AÞn Cn`moJr CŒUH.{Q>~œYr` ‹.b6 ^maVr` ~mJdmZr
AZwgœYmZ gœšWmZ6 ~|JbwÝ.6 S>m¥8 _ZmoO lrdmšVd6 a{OšQ¨>ma6 nm–8
{H.8 Am–a Hš.8 A8 gœ8 Óm{YH.aU6 ZBˆ {XÞbr6 S>m¥8 Eg8 Ho.8 e_mˆ6
ÓYmZ d–km{ZH.6 ^8 Hš.8 AZw8 gœ86 jo8 Ho.8 nwUo6 n[a`mOZm
ghm`H.m| S>m¥8 AZwamYm CnmÏ`m` Am–a amoeZr g_Wˆ Zo ^r ^mJ
{b`m0 ~–R>H. Ho. Xm–amZ %' Ý.nm¾_H. JwUm| H.mo AœJya _| S>r`yEg
narjU Ho. {bE  _œOyar Am–a Aœ{V_ Ý.n {X`m J`m0 ~mJdmZr
{dkmZ {d�d{dÍmb` ~mJbH.moQ> Ho. VhV ~|JbwÜ _| d–H.pÞnH.
S>r`yEg H|.Ã ^r ÓšVm{dV {H.`m J`m0

""# ^maVr` AœJya {H.š_m|9gœH.a Ho. gmW S>r`yEg narjU
ewÝ. H.aZo Ho. {bE H|.Ã _| EH. Ó`moJ jo¿ ÓmaØ^ {H.`m J`m0 

Validation of DUS characters for  Grapes (PPV &
FRA)

The first meeting of the Task Force for finalizing

the DUS characteristics for Grape was convened at

NRC Grapes, Pune on 15th February, 2012 as directed

by the Chairman, PPV & FRA, Govt. of India, New

Delhi. Dr. J. P. Tiwari, Ex Dean, College of

Horticulture, GBPUAT, Pantnagar chaired the meeting.

Dr. G. S. Karibasappa, Principal Scientist and Nodal

Officer of DUS testing for Grapes, presented the details

about DUS project for Indian Grapes. The meeting was

also attended by the members of the Task Force, Dr. B.

M. C. Reddy, National Coordinator for under- utilized

tropical fruits, IIHR, Bengaluru and Dr. Manoj

Srivastava, Registrar, PPV & FRA, New Delhi project

associates Dr. Anuradha Upadhyay and Dr. Roshani

Samarth. During the meeting 46 morphological

characters were approved and finalized for DUS testing

on grapes. An alternate DUS centre at Bengaluru under

University of Horticultural Sciences, Bagalkot was also

proposed.

A field experiment with 112 Indian grape

varieties/hybrids/crosses has been laid out at the Centre

for initiating DUS testing.

��
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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
gœJmoŠ>r _| gh^m{JVm Am–a Ó{ejU H.m`ˆH ._ Am`mo{OV {H.E J`o0
Hw.N> _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 _ybdšÐVmoœ
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.Q>mBˆ 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

Zm{gH. _| erV7j{V Ó^m{dV AœJya ~mJm| H.m gd}jU

Zm{gH. {Obo _| AœJya ~mJ jo¿m| O–go gH.moao6 {_J AmoOma6
_mohm…S>r6 nmbIoS>6 {S>½S>moar6 {nØnbJmœd6 IoS>Jmœd6 S>m|S>JmdZdm…S>r
_| ) ‹.adar #!"# H.s em_ go AJbo {XZ gw~h VH. Agm_mÐ`
A{V {ZØZ Vmn_mZ H.m AZw^d h†Am0 Bg {XZ eyÐ` go H._
Vmn_mZ Zmnm J`m0 Bg gœšWmZ go d–km{ZH.m| H.s EH. Q>r_ {Og_|
S>m¥8 gœ8 Xr8 gmdœV6 S>m¥8 A8 Hw.8 CnmÏ`m`6 S>m¥8 O8 e_mˆ Am–a S>m¥8
Xr8 qg8 `mXd Wo6 H.mo * ‹.adar H.mo Ó^m{dV jo¿ H.m Xm–am H.aZo
Am–a erV Ho. H.maU h†Bˆ j{V H.m Om`Om boZo Ho. {bE Zm_mœ{H.V
{H.`m J`m0 Bg Q>r_ Ho. gmW _hmamœ¨> am´` Ãmj ~mJmBˆVXma gœK
Ho. {ZXoeH. lr8 AÜU _moao ^r Wo6 {OÐhm|Zo erV Ó^m{dV BbmH.m|
Ho. Xm–ao H.m g_Ðd` {H.`m0

gd}jU Ho. Xm–amZ A{YH.V_ j{V AZmdšV {dVmZ na nmBˆ
JBˆ0  D.nar {dVmZ 2AZmdšV n{Ám`mœ3 na j{V $! 7 )!/ Ho.
~rM ahr0 CZ AZmdšV n{Ám`m| H.mo A{YH. j{V h†Bˆ Omo nhbo go

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 

Survey of cold injury affected vineyards in Nasik

Some of the grape growing areas (villages Sakore,

Mig Ozar, Mohadi, Palkhed, Dindori, Pimplegaon,

Khedgaon, Dondgavanwadi) in Nasik District

experienced unusually very low temperatures during the

evening of 8th February 2012 to the next day early

morning.  Even sub zero temperatures were recorded

during the same time.  A team of scientists from our

institute consisting of Dr. S. D. Sawant, Dr. A. K.

Upadhyay, Dr. J. Sharma and Dr. D. S. Yadav were

deputed to survey the area on 9th February, 2012 and

observe the nature of damage caused due to low

temperature.  This team was accompanied by Mr. Arun

More, Director, MRDBS, who coordinated the visit to

cold injury affected vineyards.

During survey, maximum damage was observed

on the exposed canopy.  The extent of damage to the

upper canopy (exposed leaves) ranged between 30 –

80%.  Exposed leaves already stressed due to mite

VH.ZrH. AmœH.Zm Am–a šWmZmœVaU
Technology Assessed and Transferred
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hr _mBQ>6 Z_r VZmd Am–a amoJ go Ó^m{dV Wt0 Hw.N> ~mJm| _| Ohm¦
{dVmZ Ho. EH. ‹w.Q> D.na N>m`m Omb S>mb J`m Wm6 nÁmr H.mo h†E
ZwH.gmZ _| H._r XoIr J`r O~ {H. Xmo nœ{−.Am| Ho. ~rM _| S>mbo
JE N>m`m Omb AÓ^mdr Wo0 naVr ^y{_ Ho. nmg dmbo ~mJm| _|
g~go H._ ZwH.gmZ XoIm J`m0 dmBˆ Q¨>o{bg Ho. _wH.m~bo Hwœ.O
Ó{e{jV bVmAm| _| A{YH. j{V h†Bˆ0 Jw³N>m| _| ZwH.gmZ Ho. šVa
_| {d{^ÑVm XoIr J`r0 doaoOZ go nhbo H.s AdšWm Ho. AZmdšÁm
Jw³N>m| _| j{V h†Bˆ O~{H. {dVmZ Ho. AÐXa Ho. Jw³N>m| _| j{V Zht
h†Bˆ0 Bgr ÓH.ma nona go T>Ho. Jw³N>m| _| erV go ZwH.gmZ Zht h†Am0

Ójo¿ Xm–am
n S>m¥8 nmœ8 Jw8 AS>gybo Zo "& _Bˆ H.mo Zmam`UJmœd Am–a OwÑa Am–a

") _Bˆ H.mo gmœJbr jo¿ _| HwN> AœJya ~mJmZm| Am–a n–H. hmCg
H.m Xm–am {H.`m BgHo. Abmdm Zmam`UJmœd _| n¬.Z H.jm| H.s
OmZH.mar hm{gb H.s0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm Zo #' OwbmBˆ #!"" H.mo _–ggˆ ~m‹.Zm
‹.mØgˆ Ho. {Z`mˆV CÇo�` go J–a _m–g_r AœJya C¾nmXZ Ho. {bE
MwZo JE _mœOar ZdrZ Ho. # EH.…S> Òbm¥Q> H.m Xm–am {H.`m0 Jw³N>m
Am–a _{U JwUdÁmm {deofVõ _{U nH.…S> Am–a nwŒnH ._ bMrbmnZ
H.mo gwYmaZo Ho. Cnm` gwPm`o J`o0

n S>m¥8 nmœ8 Jw8 AS>gybo Zo "$ AJšV #!"" H.mo gmœJbr _| ^maV
gaH.ma Ho. N>moQ>o Am–a _Ï`_ CÍ_r _œ¿mb` Am–a _hmamœ>̈ gaH.ma
go Am{WˆH. ghm`Vm ÓmÔ {H.e{_e ~ZmZo dmbr ̀ y{ZQ>m| H.m Xm–am
{H.`m0 Eogr ̀ y{ZQ>m| _| AmZodmbr VH.ZrH.s g_š`m na MMmˆ H.s
Am–a Ó`moJembm šWm{nV H.aZo Am–a ̀ y{ZQ> Ho. {bE Z„em Am{X
na MMmˆ H.a Amd�`H. gwPmd {XE0

n S>m¥8 nmœ8 Jw8 AS>gybo Zo #$ AJšV #!"" H.mo ~mg‹. šQ>m‹.
Ho. gmW {_aO Am–a CJa _| „bmoa_o¬¥.Q> Ho. Mb aho narjU
dmbo ~mJm| H.m Xm–am {H.`m Am–a CnMma H.s ÓJ{V H.s g_rjm
H.s VWm šQ>m‹. H.mo Amd�`H. gbmh Xr0

n lr_Vr em{bZr {edÓH.me Zo "' {gVœ~a #!"" H.mo AœJya na
‹.b ImZo dmbo _moW Îmam j{V H.s {ZJamZr Ho. {bE _–ggˆ
~m‹.Zm ‹.m_ˆ H.m Xm–am {H.`m0 n`mˆH ._U Ho. H.maU $& Ó{VeV

injury, moisture stress, disease experienced more

damage.  In some vineyards, shade nets over the vine

canopy reduced the leaf damage considerably whereas

putting the same between two rows was ineffective.

Minimal damage was observed in the vineyards

adjacent to the fallow land.  More damage was observed

in Bower trained vines than on Y trellis.  Variability in

the extent of damage to the bunches was observed.  The

exposed bunches at pre-veraison stage were damaged

whereas those under canopy were not damaged.  Paper

covered bunches were not damaged.

Field Visits
n Dr. P. G. Adsule visited few vineyards and pack

houses in Narayangaon and Junnar region on 15th

May and in Sangli region on 18th May 2011 apart

from visiting ripening chambers in Narayangaon.

n Dr. G. S. Karibasappa visited two acres plot of

‘Manjri Naveen’ selected for off-season production

for export purpose at M/s Bafna Farm on 26th July

2011. Measures to improve bunch and berry

qualities, especially berry attachment and rachis

flexibility were suggested.

n Dr. P. G. Adsule visited grape processing units (raisin

making units) in Sangli region financed by the

Ministry of Small and Medium Entrepreneurs of

Govt. of India and Govt. of Maharashtra on 13th

August 2011. Discussed the technical problems and

guided the farmers particularly layout of the plant

and setting up laboratories with the owners of the

unit. Necessary advice was given to them.

n Dr. P. G. Adsule visited experimental sites of CCC

ongoing trials along with the BASF staff at Miraj and

Ugar and reviewed the progress of treatment and

necessary advice was given to the staff on the site on

23rd August 2011.

n Mrs. S. Salini visited M/s Bafna Farm on 16th

September 2011 for monitoring fruit piercing moths

damage on grapes. More than 35% damage of grape

berries due to the infestation was observed. Use of

NRC for Grapes | Annual Report 2011-12
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_{U`m| _| j{V h†Bˆ0 d`šH. _moW H.mo AmH.{fˆV H.aHo. _maZo Ho.
{bE ÓH.me nme Am–a ImÍ Óbmo^Z bJmZo H.s gbmh Xr JBˆ0

n S>m¥8 nmœ8 Jw8 AS>gybo6 S>m¥8 Jm–8 {e8 H.ar~gÒnm Am–a S>m¥8 Eg8
amOZ6 ghm`H. _hm {ZXoeH. 2~mJdmZr7"3 Zo " A−y.~a
#!"" H.mo V{_bZmSy> Ho. WoZr {Obm pšWV H.Ø~_ KmQ>r _|
AœJya ~mJm| H.m Xm–am {H.`m0 ~mJm| _| {_¸>r JR>r h†Bˆ naÐVw {~Zm
IanVdma Ho6 {ZØZ H.m~ˆ{ZH. nXmWˆ Am–a Jwbm~r9nZra {H.š_m|
_| A{Z`{_V {dVmZ Wr0 AœJya bVmAm| H.s AZwHy.b dš{È Am–a
CnO Ho. {bE {H.gmZm| H.mo H.m~ˆ{ZH. ImX H.s Bœ>V_ _m¿m XoZo
Am–a AœVHšˆ.{f H.s gbmh Xr0 CÐhm|Zo g_rn pšWV Ho.ab Ho.
BSw>H.s {Obo _| Bbm`Mr H.s Õb§`y „`w[aƒJ `y{ZQ> ^r XoIr0

n S>m¥8 Xr8 qg8 `mXd Zo ""7"# ZdØ~a #!"" H.mo O–{gS>
AmH ._U Am–a j{V H.s pšW{V H.m Om`Om boZo Ho. {bE Zm{gH.
jo¿ Ho. #$ AœJya ~mJm| H.m Xm–am {H.`m Am–a V¾H.mb VH.ZrH.s
gbmh Xr 0 BgHo. Abmdm _hmamœ¨> am´` Ãmj ~mJmBˆVXma gœK
Ho. gh`moJ go Amg7nmg Ho. BbmHo. Ho. #&! ~mJmBˆVXmam| H.s
EH. ~–R>H. ~wbmBˆ JBˆ Am–a CÐh| O–{gS> Ó~ÐY na gbmh Xr0
#$ ~mJm| _| go "! ~mJm| _| "!7%! Ó{VeV n{Ám`m| _| j{V
XoIr J`r Am–a BZ g^r ~mJm| _| O–{gS> Îmam gdmˆ{YH. j{V
H.m gœ~Y ‹.gb Am ẁ H.m $! {XZ go H._ hmoZm Am–a IanVdma
CnpšW{V go Wm0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm Zo "& ‹.adar #!"# H.mo S>m¥J[aO
Am–a ""!Ama na H.b{_V _mœOar ZdrZ Ho. {ZŒnmXZ AÏ``Z
Ho. {bE amoh†6 Xm–½S> VmbwH.6 nwUo pšWV _–ggˆ ~m‹.Zm ‹.mØgˆ Ho.
IoV H.m Xm–am {H.`m0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm Zo _bmdbr VmbwH.6 _œS>Úm {Obm6
H.ZmˆQ>H. pšWV EÞnmBZ dmBZarO H.m Xm–am {H.`m0 #%! EH.…S>
~mJ _| AZoH. ‹ .mœgrgr dmBZ {H.š_| O–go {eam©O6 _bm}6 Q>oZoQ>6
J oZoM6 Mo{ZZ Öb|H. Am–a gm¥{d±m¥Z Öb|H. H.mo {H.½dZ Ho. {bE
aIm J`m h–0 bJ^J #%! EH.…S> AœJya ~mJ šWm{nV {H.`m h–0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm Zo S>m¥J[aO na H.b{_V Am–a {ZH.Q>
amo{nV {H.e{_e amoOm{dg ßhmBˆQ> Ho. ÓXeˆZ H.m [aH.m¥Sˆ> H.aZo Ho.
{bE ~rOmnya {Obo _| lr8 H.moH.mQ>o Ho. ‹.m_ˆ H.m "" _mMˆ #!"#

light traps and food baits with banana for attracting

the adult moths and killing was suggested.

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

Rajan, ADG (Horticulture I) visited grape gardens in

Cumbam valley of Theni district, Tamil Nadu on 1st

October 2011. Soils of different vineyards were

compact but weed free, apparently low in organic

matter, there were uneven canopies of cultivar

Gulabi/Paneer. Farmers were advised to apply

optimum doses of organic manure, inter cultivations

to provide favourable growth and productivity in

grapes. They also visited cardamom flue-curing

centre in the nearby Idukki district of Kerala.

n Dr. D. S. Yadav visited vineyards at Nasik to assess

status of jassid incidence and damage on 11-12th

November 2011. 23 vineyards were visited and on

spot technical guidance were provided to grape

growers. A meeting with farmers was conducted with

the help of MRDBS to give advice on jassid

management in which around 250 grape growers

participated. Out of 23 vineyards surveyed during

outbreak, 10 vineyards showed leaf damage in 10 to

40 per cent leaves. In all these 10 vineyards, the

jassid damage was associated with less than 30 days

of crop age and presence of weeds.

n Dr. G. S. Karibasappa visited M/s Bafna Farms, on

15th February 2012 near Rohu, Daund Taluk, Pune to

study the performance of Manjri Naveen on

Dogridge and 110R rootstocks.

n Dr. G. S. Karibasappa visited the Alpine Wineries,

Malavalli taluk, Mandya district, Karnataka (A

humid tropical winery) on 5th March 2012. Many

French grape wine varieties such as Shiraz, Merlot,

Tannat, Grenache, Chenin Blanc and Sauvignon

Blanc have been harvested and kept for fermentation.

Nearly 240 acres of vineyard has been established.

n Dr. G. S. Karibasappa visited Mr. Kokare’ Farms, in

Bijapur district, Karnataka on 11th March 2012 to

record performance of Kishmish Rozavis White

(NRCG Selection) on Dogridge under close planting

VH.ZrH. AmœH.Zm Am–a šWmZmœVaU
Technology Assessed and Transferred
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H.mo Xm–am {H.`m0 `h {H.š_ {ZH.Q> amonZ Ho. {bE Cn`w−. Am–a
{O~ao{bH. AØb Ho. Ó`moJ go _{U Am–a Jw³N>m AmH.ma _| dš{È
{XImBˆ0

~mJmBˆVXma gœJmoŠ>r _| ^mJ
n S>m¥8 am8 Jw8 gmo_Hw.da6 S>m¥8 g8 X8 am_Q>oHo. Edœ S>m¥8 Xr8 qg8

`mXd Zo H ._eõ AmYmar` N>œQ>mBˆ Ho. ~mX {dVmZ Ó~œYZ6 dš{È
{Z`m_H.m| H.m Ð`m`gœJV Ó`moJ Am–a AœJya _| H.sQ> Ó~œYZ na
( AÓ–b #!"" H.mo _oggˆ A{^Zd Ãmj ~mJmBˆVXma ghH.mar
gœšWm Îmam OwÑa _| Am`mo{OV ~–R>H. _| VWm _hmamœ¨> am´` Ãmj
~mJmBˆVXma gœK Îmam Zm{gH. _| ") AÓ–b6 gmobmnya _| ##
AÓ–b Am–a gmœJbr _| #$ AÓ–b #!"" H.mo Am`mo{OV
MMmˆg¿m| _| ^mfU {X`m0

n S>m¥8 am8 Jw8 gmo_Hw.da6 S>m¥8 g8 X8 am_Q>oHo. Edœ S>m¥8 Xr8 qg8
`mXd Zo H ._eõ ‹.b N>œQ>mBˆ Ho. ~mX {dVmZ Ó~œYZ6 dš{È
{Z`m_H.m| H.m Ð`m`gœJV Ó`moJ Am–a AœJya _| H.sQ> Ó~œYZ na
_hmamœ¨> am´` Ãmj ~mJmBˆVXma gœK Îmam * {gVœ~a #!"" H.mo
gmœJbr _| Am`mo{OV MMmˆg¿m| _| ^mfU {X`m0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm6 S>m¥8 gœ8 Xr8 gmdœV6 S>m¥8 am8 Jw8
gmo_Hw.da6 S>m¥8 g8 X8 am_Q>oHo.6 S>m¥8 Omo8 gVrem Am–a S>m¥8 A8
Hw.8 e_mˆ Zo H ._eõ ""7"# {gVœ~a #!"" H.mo H.ZmˆQ>H. AœJya
C¾nmXH. gœK Îmam Am`mo{OV ImZo `mo°` AœJya na gœJmoŠ>r _|
{d{^Ñ {df`m| O–go CÁma H.ZmˆQ>H. Ho. {bE C{MV {H.š_|6
H.dH.Zmer Ho. Bœ>V_ Cn`moJ Ho. {bE _m–g_ ^{dŒ`dmUr na
AmYm[aV ß`m{Y Ó~œYZ6 AœJya Hš.{f _| Cç H.moQ>r nm–Y gm_J r
H.m _h¾d Edœ JwUdÁmm`w−. {H.e{_e C¾nmXZ Ho. {bE OwVmBˆ
ÓUmbr6 ‹.b N>œQ>mBˆ Ho. ~mX dš{È {Z`m_H.m| H.m Ð`m`gœJV
Ó`moJ6 AœJya Hš.{f _| _ybdšÐVm| H.m Ó`moJ Am–a Ó{VHyb
n[apšW{V`mœ Edœ nmofU {dH.ma go C~aZo Ho. {bE _ybdšÐV H.s
Ó{H .`m Am–a AœJya gyIZm Am–a {H.e{_e ~ZmZm Am{X na ̂ mfU
{XE0

n S>m¥8 am8 Jw8 gmo_Hw.da6 S>m¥8 g8 X8 am_Q>oHo. Am–a S>m¥8 Xr8 qg8
`mXd Zo JwUdÁmm `w−. AœJya C¾nmXZ Ho. {bE Amd�`H.

(8' x 5'). The variety is suitable for close planting and

is responding to GA application with increased berry

and bunch size suitable for export purpose.

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

S. Yadav delivered lectures on ‘Canopy management

in grapes after back pruning’, ‘Judicious use of

bioregulators’ and ‘Pest management in grapes’

respectively during (i) grape growers’ meeting

organized by M/s Abhinav Grape Growers

Cooperative Society at Junnar on 7th April 2011; (ii)

Charchasatras organized by MRDBS at Nasik on

18th April; at Solapur on 22nd April and at Sangli on

23rd April 2011. 

n Dr. R. G. Somkuwar, Dr. S. D. Ramteke and Dr. D.

S. Yadav delivered lectures on ‘Canopy Management

practices after fruit pruning’, ‘Judicious use of

bioregulators’ and ‘Pest management in grapes’

respectively during charchasatra organized by

MRDBS at Sangli on 9th September 2011.

n Dr. G. S. Karibasappa, Dr. S. D. Sawant, Dr. R. G.

Somkuwar, Dr. S. D. Ramteke, Dr. J. Satisha and Dr.

A. K. Sharma delivered lectures on ‘Suitable table

grape varieties for Northern Karnataka’, ‘Weather

forecast based disease management in grapes for

optimum use of fungicides’, ‘Importance of quality

planting material in grape cultivation and cultural

practices followed for the production of quality

raisin’, ‘Judicious use of bioregulators practices to

be followed after fruit pruning’,  ‘Use of rootstocks

in grape cultivation and their mechanisms to

overcome adverse situations and nutritional disorders

in grapes’ and ‘Grape drying and raisin making’

respectively during National Symposium on table

grapes organized by Karnataka Grape Growers’

Association at Bijapur on 11-12th September 2011.

n Dr. R. G. Somkuwar, Dr. S. D. Ramteke and Dr. D.

S. Yadav delivered lectures on ‘Cultural practices to

be followed for the production of quality grapes’,
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~mJdmZr ÓUmbr6 dš{È {Z`mo_H.m| H.m Ð`m`gœJV Ó`moJ Am–a
AœJya _| H.sQ> Ó~œYZ na "$ {gVœ~a  H.mo Zm{gH. _| Am–a "!
A−y.~a #!"" H.mo gmobmnya _| _hmamœ¨> am´` Ãmj ~mJmBˆVXma
gœK Îmam Am`mo{OV MMmˆg¿m| _| ^mfU {X`o0

n S>m¥8 g8 X8 am_Q>oHo. Am–a S>m¥8 Xr8 qg8 `mXd Zo H ._eõ ‹.b
N>œQ>mBˆ Ho. ~mX dš{È {Z`mo_H.m| H.m Ó~œYZ Am–a AœJya _| H.sQ>
Ó~œYZ na "% {gVœ~a #!"" H.mo OwÑa _| Am`mo{OV MMmˆg¿
_| ^mfU {X`m0

n S>m¥8 g8 X8 am_Q>oHo. Zo am´` {d^mJ Ho. Hš.{f A{YH.m[a`m| VWm
{Z`mˆV AœJya C¾nmXH.m| H.mo AmoPa6 Zm{gH. _| "# Zdœ~a6
nmÞgr6 gmœJbr _| "( ZdØ~a #!""6 qnnbJmœd6 Zm{gH. _|
"% {Xgœ~a #!""6 {S>½S>moar Am–a {Z‹.mS>6 Zm{gH. _|6 $
OZdar6 ~m~bo�da6 Ah_XZJa Am–a OwÑa nwUo _|6  % OZdar6
pIbmar6 bmVya _| * OZdar H.mo6 b|Jao6 gmœJbr6 Am–a H.boYmoZ6
gVmam _| "" OZdar6 e~ar6 gmobmnwa _| "$ ‹.adar #!"#
H.mo Am`mo{OV gœJmo{Š>`m| _| Adeof _w−. AœJya C¾nmXZ Ho. {bE
‹.b N>œQ>mBˆ Ho. ~mX dš{È {Z`m_H.m| H.m Ó~œYZ na gbmh Xr0

n S>m¥8 am8 Jw8 gmo_Hw.da Am–a S>m¥8 g8 X8 am_Q>oHo. Zo H ._eõ JwUdÁmm
AœJya Ho. C¾nmXZ Ho. {bE ~mJdmZr H.m`ˆ ÓUmbr Am–a ‹.b
N>œQ>mBˆ Ho. ~mX dš{È {Z`m_H.m| H.m Ó~œYZ na OwÑa _| "& Zdœ~a
H.mo6 gmobmnwa _| ## Zdœ~a H.mo Am–a bmVya _| #$ ZdØ~a #!""
H.mo Am`mo{OV AœJya C¾nmXH.m|  H.s gœJmo{Š>`m| _| ß`m®`mZ {XE0

n S>m¥8 nmœ8 Jw8 AS>gybo6 S>m¥8 gœ8 Xr8 gmdœV6 S>m¥8 am8 Jw8 gmo_Hw.da6
S>m¥8 A8 Hw.8 e_mˆ6 S>m¥8 O8 e_mˆ Am–a S>m¥8 Xr8 qg8 `mXd Zo
#7$ A−y.~a #!"" H.mo nwUo _| Am`mo{OV _hmamœ¨> am´` Ãmj
~JmBˆVXma gœK H.s dm{fˆH. gœJmoŠ>r Ho. VH.ZrH.s g¿  _| ^mJ
{b`m Am–a AnZo {deofkVm Ho. {df` _| ß`m®`mZ {X`m0 BgHo.
Abmdm S>m¥8 nmœ8 Jw8 AS>gybo6 {ZXoeH. Zo ,ImÍ gwajm1 na
VH.ZrH.s g¿ H.s AÏ`jVm H.s0

ÓXeˆZ ÒbmQ> na Ójo¿ {Xdg
H|.Ã Zo {d{^Ñ gœšWmAm| O–go _hmamœ¨> am´` Ãmj ~JmBˆVXma

gœK6 _hmamœ¨> am´` Hš.{f {d^mJ6 H.sQ>Zmer ~ZmZo dmbr ~h†amœ¨>r`

‘judicious use of bioregulators’. and ‘Pest

management in grapes’ in Charchasatra organized by

Maharashtra State Grape Growers’ Association at

Nasik on 13th September and Solapur on 10th

October 2011. 

n Dr. S. D. Ramteke and Dr. D. S. Yadav delivered

lectures on ‘Bioregulators Management after fruit

pruning’ and ‘Pest management in grapes’

respectively in Charchasatra at Junnar on 14th

September 2011.

n Dr. S. D. Ramteke advised Agricultural Officers of

State department and grape growers producing

exportable crop on “Bioregulators management after

fruit pruning” at Ozar, Nasik on 12th and Palsi,

Sangli on 17th November 2011; at Pimpalgaon,

Nasik on 14th December 2011; at Dindoriand

Niphad, Nasik on 3rd January 2012; at Bableshwar,

Ahmednagar and Junnar, Pune on 4th January 2012;

at Khilari, Latur on 9th January 2012; at Lengre,

Sangli and Kaledhon, Satara on 11th January 2012; at

Shabri, Solapur on 13th February 2012.

n Dr. R. G. Somkuwar and Dr. S. D. Ramteke

delivered lectures on ‘Cultural practices to be

followed for the production of quality grapes’ and

‘Bioregulator management after fruit pruning’

respectively in grape growers’ seminars at Junnar on

15th November, at Solapur on 22nd November and at

Latur on 23rd November 2011. 

n Dr. P. G. Adsule, Dr. S. D. Sawant, Dr. R. G.

Somkuwar, Dr. A. K. Sharma, Dr. J. Sharma and Dr.

D. S. Yadav participated in the technical sessions of

the Annual seminar organized by MRDBS on 2-3rd

October 2011 at Pune and delivered lectures in their

field of specialization besides Dr. P.G. Adsule,

Director, chaired technical session on ‘Food Safety’.

Field Day at Demonstration Plots
NRC for Grapes had organized field

demonstrations on weather information based disease

management, in collaboration with organizations such

VH.ZrH. AmœH.Zm Am–a šWmZmœVaU
Technology Assessed and Transferred
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H¦.n{Z`mœ6 AœJya {Z`mˆVH.m| Ho. gh`moJ go _m–g_ gyMZm AmYm[aV
amoJ Ó~œYZ na jo¿ ÓXeˆZm| H.m Am`moOZ {H.`m0 {d{^Ñ {df`m|
O–go nmXn amoJ {dkmZ6 H.sQ> {dkmZ6 _šXm {dkmZ6 nmXn H.m{`ˆH.s
Am–a ~mJdmZr _| {deofkVm Ho. d–km{ZH.m| Ho. Xb Zo BZ H.m`m] _|
^mJ {b`m Am–a AnZo {dMma ~mQ>|0 Ójo¿ {Xdg {ZØZ šWmZm| na
Am`mo{OV {H.`m J`m0

n Zm{gH. _| ' AÓ–b #!"" H.mo _–ggˆ ~m`a H .m¥n gmBÐg Îmam
Am`mo{OV Ójo¿ {Xdg0

n Zm{gH. _| $! AÓ–b #!"" H.mo S>Úy nm|Q> Îmam Am`mo{OV Ójo¿
{Xdg0

n Zm{gH. Am–a drQ>m _| H ._eõ " _Bˆ Am–a $ _Bˆ #!"" H.mo jo¿
ÓXêZm| Ho. ~mao _| MMm̂ H.s6 {nN>bo gmb H.s g‹.bVm Am–a AmZo
dmbo gmb H.s ̀ moOZm na MMm̂ Ho. {bE S>Úy nm|Q> Îmam Am`mo{OV
AœJya C¾nmXH.m| H.s g^m0 

n Zm{gH. _| #$ OwbmBˆ Am–a gmœJbr _| "( AJšV6 #!"" H.mo
jo¿ ÓXeˆZm| Ho. ~mao _| MMmˆ H.s6 {nN>bo gmb H.s g‹.bVm Am–a
AmZo dmbo gmb H.s `moOZm na MMmˆ Ho. {bE qgO|Q>m Îmam
Am`mo{OV AœJya C¾nmXH.m| H.s g^m0 

n ~oXH.6 gmœJbr _| ") ZdØ~a #!"" H.mo ~m`a H .m¥n gmBÐg Îmam
Am`mo{OV Ójo¿ {Xdg

n H.meJmœd6 nœT>anwa _| "* ZdØ~a #!"" H.mo ~m`a H .m¥n gmBÐg
Îmam Am`mo{OV Ójo¿ {Xdg 

n {nØnboJmœd6 Zm{gH. _| "% {XgØ~a #!"" H.mo S>Úynm¥ÐQ> Îmam
Am`mo{OV Ójo¿ {Xdg

n _bJmœd6 {_amO6  gw^mfZJa6  gmœJbr _| "! OZdar #!"#
H.mo ~rEEgE‹. Bœ{S>`m {b{_Q>oS> Îmam Am`mo{OV Ójo¿ {Xdg 

n VH.br6 {_amO6 gmœJbr _| #% OZdar #!"# H.mo YmZwH.m
{b{_Q>oS> Îmam Am`mo{OV Ójo¿ {Xdg

n nmbwg6 gmœJbr _| #& OZdar #!"# H.mo YmZwH.m {b{_Q>oS>
Îmam Am`mo{OV Ójo¿ {Xdg 

n nmbIo…S> ~mœY6 nmbIo…S>6 {S>½S>moar6 Zm{gH._| ) ‹.adar #!"#
H.mo qgO|Q>mBœ{S>`m {b{_Q>oS> Îmam Am`mo{OV Ójo¿ {Xdg

as MRDBS, Maharashtra State Agriculture Department,

multinational companies producing pesticides, grape

exporters, etc. Team of scientists belonging to different

field of specialization such as Plant Pathology,

Entomology, Soil Science, Plant Physiology and

Horticulture attended these functions and shared their

views. Field day was held at the following locations. 

n Field Day at Nasik on 6th April 2011 organised by

M/s Bayer Crop Sciences.

n Field Day at Nasik on 30th April 2011 organised by

Du Pont.

n Grape growers meet, to discuss about field

demonstrations; success of last year and coming

years plans, at Nasik and at Vita on 1st May and 3rd

May 2011 respectivelyby DuPont.

n Grape growers meet, to discuss about field

demonstrations; success of last year and coming

years plans, at Nasik on 23rd July and at Sangli on

17th August 2011 respectively Syngenta India Ltd.

n Field Day at Bedak, Sangli on 18th November 2011

organized by Bayer Crop Science Ltd.

n Field Day at Kashegaon, Pandharpur on 19th

November 2011 organized by Bayer Crop Science

Ltd.

n Field Day at Pimpalgaon, Nasik on 14th December

2011 organized by DuPont.

n Field Day at Malgaon, Miraj, Subhashnagar, Sangli

on 10th January 2012 organized by BASF India Ltd.

n Field Day at Takli, Miraj, Sangli on 24th January

2012 organized by Dhanuka Ltd.

n Field Day at Palus, Sangli on 25th January 2012

organized by Dhanuka Ltd.

n Field Day at Palkhed Dam, Palkhed, Dindori, Nasik

on 8th February 2012 organized by Syngenta India

Ltd.
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n gÙ`X7{nØnar6 {Z‹.m…S>6 Zm{gH. Am–a H.moamVo6 {S>½S>moar6 Zm{gH.
_| * ‹.adar #!"# H.mo ~m`a H .m¥n gmBÐg Îmam Am`mo{OV
Ójo¿ {Xdg 

n Hwœ.Xb6 gmœJbr6 Am–a dmB‹.mbo _|  "% ©\.adar #!"# H.mo qgO|Q>m
Bœ{S>`m {b{_Q>oS> Îmam Am`mo{OV Ójo¿ {Xdg

n gmœJbr _| "& ‹.adar #!"# H.mo ~m`a H .m¥n gmBÐg Îmam
Am`mo{OV Ójo¿ {Xdg

n JwœObdm…S>r6 Zmam`UJm¦d6 OwÑa nwUo _| * _mMˆ #!"# H.mo nš{d
bmB‹. gmBÐgg Îmam Am`mo{OV Ójo¿ {Xdg

n nmbIo…S>7{_Mu6  {Z‹.m…S>6 Zm{gH. _| "$ _mMˆ #!"# H.mo ~m`a
H .m¥n gmBÐg Îmam Am`mo{OV Ójo¿ {Xdg

n nmbIo…S> ~mœY6 Zm{gH. _| "$ _mMˆ #!"#  H.mo qgO|Q>m Bœ{S>`m
{b{_Q>oS> Îmam Am`mo{OV Ójo¿ {Xdg

n _mohm…S>r6 {S>½S>moar6 Zm{gH. _| "% _mMˆ #!"# H.mo a–brg Îmam
Am`mo{OV Ójo¿ {Xdg

n Hw._Wm _| "' _mM̂ #!"# H.mo ~m`a H .m¥n gmBÐg Îmam Am`mo{OV
Ójo¿  {Xdg

AœVamˆœ¨>r` Hš.{f ß`mnma _obm Am–a gØ_obZ _| ^mJ
S>m¥8 Eg8 S>r8 am_Q>oHo. Zo ' {XgØ~a #!"" H.mo Am`mo{OV

Hš.{f7#!"" AœVamˆœ¨>r` Hš.{f ß`mnma _obm Am–a gØ_obZ _| AœJya
_| dš{È {Z`m_H.m| H.m {ddoH.nyUˆ Cn`moJ na EH. ÓšVw{V Xr0

dmBˆZ g›mamoh ›| gh^mJ
S>m¥8 nmœ8 Jw8 AS>gybo6 S>m¥8 Jm–8 {e8 H.ar~gÒnm6 S>m¥8 gœ8 Xr8

gmdœV6 S>m¥8 am8 Jw8 gmo_Hw.da6 S>m¥8 A8 Hw.8 CnmÏ`m`6 S>m¥8 Omo8
g{Vem Am–a S>m¥8 A8 Hw.8 e_mˆ Zo ~œJbm–a _| H.ZmˆQ>H. dmBZ ~moSˆ>
Îmam $ 7 % _mMˆ #!"# H.mo Am`mo{OV AœVamˆœ¨>r` dmBZ  _hmo¾gd
_| ^mJ {b`m Am–a Bg Adga na Am`mo{OV AœJya C¾nmXH.m|6
dmBZar Am–a eam~ Ó_moQ>am| H.s gh^m{JVm ~–R>H. _| ^mJ {b`m0

n Field Day at Sayyad-Pimpri, Niphad, Nasik and

Korate, Dindori, Nasik on 9th February 2012

organized by Bayer Crop Science Ltd.

n Field Day at Kundal, Sangli and Waifale on 14th

February 2012 organized by Syngenta India Ltd.

n Field Day at Sangli on 15th February 2012 organized

by Bayer Crop Science Ltd.

n Field Day at Gunjalvadi, Narayangao, Junnar, Pune

on 9th March 2012 organized by Privi Life Sciences.

n Field Day at Palkhed-Mirchi, Niphad, Nasik on 13th

March 2012 organized by Bayer Crop Science Ltd.

n Field Day at Palkhed Dam, Nasik on 13th March

2012 organized by Syngenta India Ltd.

n Field Day at Mohadi, Dindori, Nasik on 14th March

2012 organized by Rallis.

n Field Day at Kumtha on 16th March 2012 organized

by Bayer Crop Science Ltd.

Participation in International Agriculture Trade
Fair and Conference

Dr. S. D. Ramteke delivered a presentation on

‘Judicious use of bioregulators in grapes’ at Krishi

2011, International Agriculture Trade Fair and

conference on 6th December 2011.

Participation in Wine Festival
Dr. P. G. Adsule, Dr. G. S. Karibasappa, Dr. S. D.

Sawant, Dr. R. G. Somkuwar, Dr. A. K. Upadhyay, Dr.

J. Satisha and Dr. A. K. Sharma attended the

International Wine Festival organized by Karnataka

Wine Board at Bangalore on 3-4th March 2012 and

participated in the Interaction meeting of grape growers,

winery personnel and wine promoters organized at this

occasion.

VH.ZrH. AmœH.Zm Am–a šWmZmœVaU
Technology Assessed and Transferred
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gœšWmZ Ho. do~gmBQ> na _m–g_ ^{dŒ`dmUr na
AmYm[aV AœJya gbmh

{d{^Ñ AœJya CJmZo dmbo jo¿m| 2Zm{gH.6 gmœJbr6 emobmnwa6
nwUo6 ~rOmnwa Am–a h–Xam~mX3 Ho. {bE gmÔm{hH. _m–g_ nydmˆZw_mZ
Am–a _m–g_ nydm̂Zw_mZ na AmYmarV AZw_m{ZV amoJ gœ̂ mdZm AZwgma
nm–Y gœajU na gbmh Ho. {bE do~nšŠ> ha gÔmh AÍVZ {H.`m
J`m Wm0 Bg nšŠ> Ho. {bE AœJya C¾nmXH.m| go ~h†V A³N>r Ó{V{H .`m
Wr0

Weather Forecast based Grape Advice on the
Website of NRC for Grapes, Pune

Webpage on weekly weather forecast for different

grape growing areas (Nasik, Sangli, Solapur, Pune,

Bijapur and Hyderabad) and advice on plant protection

based on estimated disease risk considering weather

forecast was updated at weekly interval regularly

through the year. There was very good response from

the grape growers to this page.

{ejm Edœ Ó{ejU
Education and Training

{dXoe _| Ó{V{Z`w{−.
n S>m¥8 nmœ8 Jw8 AS>gybo Am–a S>m¥8 H.m–8 ~ZOu H.mo _Bˆ7 OyZ #!""

_| ‹ —.H.‹.Q>ˆ6 O_ˆZr _| Am`mo{OV H.sQ>ZmeH. Adeofm| gœJmoŠ>r _|
^mJ boZo Am–a EH. VH.ZrH.s nona ÓšVwV H.aZo Ho. {bE Zm_mœ{H.V
{H.`m J`m0 CÐhm|Zo O_ˆZr6 ‹ .mœg Am–a {~ Q>oZ _| EgOrEg6
`yamo{‹.Ðg6 Am–a W_m}{‹.ea H.s Ó`moJembmAm| H.m Xm–am {H.`m0
CÐh| {gVœ~a _| EAmoEgr ~–R>H. _| ̂ mJ boZo Am–a VH.ZrH.s Ón¿
ÓšVwV H.aZo Am–a A_o[aH.m Ho. {eH.mJmo Edœ So>Q¨>m`Q> Am–a {~ Q>oZ
_| {~ šQ>b Am–a bœXZ _| E{Ob|Q> Ó`moJembmAm| Ho. Xm–ao Ho. {bE
Ó{V{Z`w−. {H.`m J`m0 

n S>m¥8 A8 Hw.8 CnmÏ`m` H.mo S>M gaH.ma H.s gaH.ma7gaH.ma
n[a`moOZm T>mœMo Ho. AœVJˆV EnrS>m Ho. Ó{V{Z{Y_œS>b Ho. gXš`
Ho. Ý.n _| "!7"& OwbmBˆ #!"" Ho. Xm–amZ Ó{V{Z`w−. {H.`m
J`m0 

Deputation Abroad
n Dr. P. G. Adsule and Dr. K. Banerjee were deputed to

undertake a study tour in May-June 2011 to

participate in Pesticide Residue seminar organized at

Frankfurt in Germany to present technical paper.

They also visited the laboratories of SGS, Eurofins

and Thermofisher in Germany, France and UK. They

were also deputed in September to participate in

AOAC meet and present technical papers apart from

visit to laboratories of Agilent in Chicago and Detroit

in USA and Bristol and London in UK.

n Dr. A. K. Upadhyay was deputed to the Netherlands

as a part of the delegation of APEDA under the

framework of Government to Government project of

the Dutch Government during 10-15th July 2011.

��
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n S>m¥8 nmœ8 Jw8 AS>gybo H.mo ImÍ ÓgœšH.aU CÍmoJ _œ¿mb` Îmam
S>m8 `y Eg d|Ho.Q>oedabw6 AmBˆEEg Ho. ZoVš¾d _| J{R>V
Ó{V{Z{Y_œS>b _| ^mJ boZo Ho. {bE ‹ .mœg ^oOm J`m0 AœVamˆœ¨>r`
gœšWm AmoAmBˆdr Ho. %& gXš` ~ZZo Ho. ~mX6 #%7#' A−y.~a
H.mo no[ag _| Am–a #(7#) A„Qy>~a #!"" H.mo _m¦Q>nobr`a _|
hmoZo dmbr ~–R>H. _| ^mJ boZo Ho. {bE `h ^maVr`
Ó{V{Z{Y_œS>b H.m nhbm Adga Wm0 BZ  ~–R>H.m|  _| ^mJ boZo
go Ó{V{Z{Y_œS>b H.mo gœJR>Z Ho. CÇo�`m| Edœ AœJya IoVr6 dmBZ
AÏ``Z6 ImÍ gwajm Am–a šdmšÂ`6 AWˆß`dšWm Am–a H.mZyZ
go gœ~pÐYV {d{^Ñ Am`moJm| Am–a d–km{ZH. VWm VH.ZrH.s
{ZH.m`m| Ho. {ddaU6 gœ{dYmZ6 H.m_H.mO Am{X H.s OmZH.mar
{_br0 S>m¥8 AS>gybo Zo ZdrZV_ AZwgœYmZ Ho. jo¿m| Am–a ̂ {dŒ`
ÓšVm{dV AZwgœYmZ Ho. {bE {H.E JE H.m_ Ho. ZE jo¿m| H.m nVm
bJmZo Ho. {bE BZam Am–a EœQ>md Ho. A{YH.m[a`m| Am–a _m¦Q>nobr`a
_| dmBZar BH.mB`m| H.m Xm–am {H.`m0

Ó{ejU A{YJ hU 
n S>m¥8 AZwamYm CnmÏ`m` Am–a S>m¥8 Omo gVrem Zo  OrBˆ hoÞWHo.`a

~m`mogmBœg Îmam AÓ–b #!"" Ho. nhbo gÔmh Ho. Xm–amZ # S>r
d–ÍwVH.UgœMbZ BH.mBˆ Ho. gœMmbZ Am–a h—S>qbJ na AmœV[aH.
Ó{ejU ÓmÔ> {H.`m0

n S>m¥8 Xr8 qg8 ̀ mXd Zo $ go "# AJšV #!"" Ho. Xm–amZ ̂ maVr™
Hš.{f gmœp®™H.s AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr _| amœ¨>r` Hš.{f
A{^Zd n[a`moOZm Ho. VhV ‹.gbm| _| nydmˆZw_mZ _m¥S>qbJ
Ó{ejU H.m`ˆH ._ _| ^mJ {b`m0 

n gwlr e–bOm gmQ>_ Zo ^maVr` Hš.{f AZwgœYmZ n[afX6 ZBˆ
{XÞbr Îmam Óm`mo{OV Am–a Ho.ÐÃr` ~H.ar AZwgœYmZ gœšWmZ6
_IXy_6 ‹.amh6 _Wwam _| "%7#$ go {gVœ~a #!"" H.mo
Am`mo{OV Hš.{f gyMZm Am–a gœMma Ó~œYZ ÓUmbr Ho. {dH.mg
_| AmonZ gmogˆ gm¥ÕQ>do`a9_wÕV gm¥ÕQ>do`a 2Amo Eg
Eg9E‹.Eg3 CnH.aU na em¥Q>ˆ Q>_ˆ H.mogˆ _| ^mJ {b`m0 

n lr8 _8 ^m8 Iw~S>rH.a Zo #"7#& ‹.adar #!"# Ho. Xm–amZ
amœ¨>r` {dÁmr` Ó~œYZ gœšWmZ6 ‹.arXm~mX _| Am`mo{OV Ó{ejU

n Dr. P. G. Adsule was deputed to France to participate

in the delegation constituted by Ministry of Food

Processing Industries under the leadership of Dr. U.

Venkateswarlu, IAS. This was the first opportunity

to Indian delegation to participate in the OIV meeting

organized at Paris from 24-26th October  and at

Montpellier from 27-28th October 2011 after

becoming 45th member of this international body. By

participating first time in this meeting, the delegation

is now aware of the objectives of organization and

the various commissions and scientific and technical

bodies which are dealing with viticulture, enology,

food safety and health, economy and law and details

of these groups, their constitution, functioning etc.

Dr. Adsule also visited the officials of INRA and

ENTAV and winery units in Montpellier in order to

know the latest research areas and new areas of work

undertaken for future proposed research.

Training Acquired
n Dr. Anuradha Upadhyay and Dr. J. Satisha acquired

in-house training on handling and operation of 2D

electrophoresis unit in the in house training

organized by GE Healthcare Bioscience during first

week of April 2011.

n Dr. D. S. Yadav attended the training programme

‘Forecast Modelling in Crops’ during 3rd-12th

August 2011 under National Agricultural Innovation

Project at IASRI, New Delhi.

n Ms. Shailaja Satam attended Short Term Course on

‘Open Source Software/Free Software (OSS/FS)

Tools in Development of Agricultural Information

and Communication Management System’

sponsored by ICAR, New Delhi and organized at

Central Institute for Research on Goats, Makhdoom,

Farah, Mathura from 14-23rd September 2011.

n Sh. M. B. Khubdikar participated in the

‘Management Development Programme on ‘Finance

for Non-Finance Executives’ organized by National

{ejm Edœ Ó{ejU
Education and Training
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H.m`ˆH ._ Management Development Programme on
Finance for Non-Finance Executives _| ^mJ {b`m08

n S>m¥8 Oo8 g{Vem Zo E{Ob|Q> ̂ maV6 ~œJbm–a _| &7( _mMˆ #!"#
H.mo EMnrEbgr 2E{Ob|Q> "#'!3 Ho. n[aMmbZ6 gœMmbZ Am–a
{d{Y Ho. {dH.mg na VrZ {Xdgr` Ó{ejU _| ^mJ {b`m0 

n S>m¥8 amoeZr g_Wˆ Zo #( ‹.adar go $ _mMˆ #!"# Ho. Xm–amZ6
Ho.ÐÃr` _¾š` {ejm gœšWmZ6 _wœ~Bˆ _| Am`mo{OV Ó{ejU
H.m`̂H ._ ,,SA S: AmZwdœ{eH.s Am–a OrZmo{_„g So>Q>m {d�bofU11
_| ^mJ {b`m0

Ó{ejU H.m`ˆH ._ H.m Am`moOZ
n gœšWmZ _| #)7#* OwbmBˆ #!"" Ho. Xm–amZ Xmo N>œR>mBˆ Am–a

EH.b ‹.gb ÓUmbr AœJya IoVr _| nmXn gœajU Ó{ejU
H.m`ˆH ._ H.m Am`moOZ {H.`m J`m0 n—Vrg Ó{V^m{J`m| Zo
H.m ˆ̀H ._ _| ̂ mJ {b`m0 S>m¥8 BœXw gœ8 gmdœV Zo Ó{ejU H.m ˆ̀H ._
H.m g_Ðd` {H.`m0

n gœšWmZ _| "% A−y.~a #!"# H.mo ÓXeˆZ Òbm¥Q>m| Ho. %! jo¿
ghm`H.m| Ho. {bE Ó{ejU H.m`ˆH ._ H.m Am`moOZ {H.`m J`m0 

n gœšWmZ _| "%7"& ZdØ~a #!"" Ho. Xm–amZ `yamonr` gœK
Am`moJ Ho. ‹o.am Îmam Zm{_V Ó`moJembmAm| Am–a EZAmaEb go
$! H.{_ˆ`m| Ho. {bE H.sQ>ZmeH. Adeofm| H.m {d�bofU na
Ó{ejU H.m`ˆH ._ Am`mo{OV {H.`m J`m0

n dmBZ AœJya C¾nmXH.m| Am–a dmBZar BH.mB`m| Ho. {bE EH.
Ó{ejU H.m`ˆH ._ $ {XgØ~a #!"" H.mo Zm{gH. _| Am`mo{OV
{H.`m J`m Wm0  Bg H.m`ˆH ._ H.mo  ImÍ ÓgœšH.aU CÍmoJ
_œ¿mb` Ho. ^maVr` AœJya ÓgœšH.aU ~moSˆ> Îmam Óm`mo{OV {H.`m
J`m Wm0  S>m¥8 Ama Or gm|Hy.da Am–a S>m¥8 A8 Hw.8 e_m̂ H.m`̂H ._
g_Ðd`H. Wo0 gmR> Ó{V^mJr Bg Ó{ejU H.m`ˆH ._ go
bm^mpÐdV h†E0

n gœšWmZ _| ‹.bm| Am–a gpÖO`m| _| ^mar YmVw {d�bofU na EH.
Ó{ejU H.m`ˆH ._ H.m Am`moOZ {H.`m J`m0 Zm{_V
Ó`moJembmAm| Am–a EZAmaEb go #& {d�bofH.m| Zo ̂ mJ {b`m0

Institute of Financial Management, Faridabad from

21-25th February 2012

n Dr. J. Satisha participated in three day training on

operations, handling and method development in

HPLC (Agilent 1260) at Agilent India, Bangalore

from 5-7th March 2012.

n Dr. Roshni Samarth participated in the training

programme “SAS: Genetics and Genomics Data

Analysis” organized at  Central Institute of Fisheries

Education, Mumbai during 27th February to 3rd

March 2012.

Training Programmes Organized
n A training programme on ‘Plant Protection in Two

Pruning and Single Cropping System in Viticulture’

was organized at the Institute during 28-29th July

2011. Thirty five  participants participated in the

programme. Dr. Indu S. Sawant coordinated the

training programme.

n Training programme was organized at the Institute

for about 40 field assistants of demonstration plots

on 14th October 2012.

n Training programme on ‘Analysis of pesticide

residues’ was organized at the Institute on 14-15th

November 2011by FERA of EU commission for 30

personnel from nominated laboratories and NRL.

n A Training Programme for ‘Wine Grape Growers

and Winery Units’ was organized at Nasik on 3rd

December 2011. This programme was sponsored by

Indian Grape Processing Board of Ministry of Food

Processing Industries. Dr. R. G. Somkuwar and Dr.

A. K. Sharma were the programme coordinators.

Sixty-one participants benefitted from this training

programme.

n A training programme on ‘Heavy metal analysis in

fruits and vegetables’ was organized at the Institute.

A total of 25 analysts from nominated laboratories

and NRL participated. Dr. A. K. Upadhyay

NRC for Grapes | Annual Report 2011-12
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S>m¥8 A8 Hw.8 CnmÏ`m` Zo H.m`ˆH ._ H.m g_Ðd` {H.`m0
Ó{V^m{J`m| H.mo AmB̂grnr7E_Eg Am–a _mBH .modod nmMZ ÓUmbr
Îmam {d�bofU _| ZdrZV_ VH.ZrH. Am–a {d�bofU _| gœ̂ m{dV
H.{R>ZmBˆ go AdJV H.am`m J`m0

n gœšWmZ _| "*7#$ _mMˆ #!"# Ho. Xm–amZ {d{^Ñ ,,ImÍ
dšVwAm| _| _mBH.moQ>mop„gZ H.m {d�bofU11 na EH. Ó{ejU
H.m`̂H ._ Am`mo{OV {H.`m J`m Wm0 ̀ h H.m`̂H ._ ̀ yamonr` Am`moJ
Îmam Óm`mo{OV {H.`m J`m Wm0 šnoZ Ho. gaH.mar {Z`œ¿U
Ó`moJembm go Xmo {deofkm| Zo Ó{ejU XoZo Ho. {bE Bg gœšWmZ
H.m Xm–am {H.`m0 Hw.b n—Vmbrg Ó{V^m{J`m|6 {Og_| EnrS>m
_œOy[aV Ó`moJembmAm| go Ó{V^mJr Am–a Xoe Ho. {Z`mˆV {ZarjU
EO|gr Am–a _gmbm ~moSˆ> Ó`moJembm go nmœM Ó{V^mJr  em{_b
Wo6 Zo Ó{ejU _| ^mJ {b`m0

coordinated the programme. The participants were

exposed to the latest technique in analysis using ICP-

MS and microwave digestion system and possible

pitfalls in analysis.

n A training programme on ‘Mycotoxin analysis in

different food commodities’ was organized at the

Institute during 19-23rd March 2012. This

programme was sponsored by European

Commission. Two experts from the Official Control

Laboratory of Spain visited this Institute to impart

training. Total forty-five participants attended the

training which included participants from APEDA

approved laboratories and five participants each from

Export Inspection Agency and Spices Board

Laboratory of the country.

{ejm Edœ Ó{ejU
Education and Training

šZmH.H.moÁma n[a`moOZm H.m`ˆ / Post Graduate Project Work
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{dgd{dÍmb`
Institution/University

S>m¥8 BœXy gœ8 gmdœV
Dr. Indu S. Sawant

Studies to confirm the absence

of Botrytis cinera from grapes
in Maharashtra and possible

reasons for its absence

' _hrZo
6 months

1 J m{‹.H. Bam {d�d{dÍmb`6 XohamXyZ
Graphic Era University, Dehradun

S>m¥8 am8 Jw8 gmo_Hw.da
Dr. R. G. Somkuwar 

Biochemical changes in

relation to disease incidence in

different canopy architecture in

Tas-A-Ganesh grapes

% _hrZo
4 months

1 E_8Or8E_8 H.m¥boO Am¥‹. H¦.ØÒ`yQ>a gm`Ðg
A¦S> BÐ‹._}eZ gm`Ðg6 ZmœXoS> 
MGM College of CS & IT, Nanded 

S>m¥8 am8 Jw8 gmo_Hw.da
Dr. R. G. Somkuwar

Biochemical changes at

different berry development

stages in wine grapes

% _hrZo
4 months

1 amO{fˆ emh‡ _hm{dÍmb`6 bmVya
Rajarshi Shahu Mahavidyalaya,

Latur 

S>m¥8 A8 Hw.8 CnmÏ`m`
Dr.  A. K. Upadhyay

Comparison of different

extractants for estimation of

micro nutrients in soil

% _hrZo
4 months

1 A½Umgmho~ _Ja _hm{dÍmb`6 nwUo 
Annasaheb Magar Mahavidyalaya,

Pune

S>m¥8 O8 e_mˆ
Dr. J. Sharma

Comparison of different

extractants for estimation of

macro nutrients in soil

% _hrZo
4 months

1 A½Umgmho~ _Ja _hm{dÍmb`6 nwUo
A nnasaheb Magar Mahavidyalaya,

Pune
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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{dgd{dÍmb`
Institution/University

S>m¥8 AZwamYm CnmÏ`m`
Dr. A nuradha Upadhyay

Molecular analysis of

carbendazim sensitive and

resistant isolates of C.
gloeosporiodes

' _hrZo
6 months

1 Ho.8Am`8Am`8Q>r8 O–dÓm–Ímo{JH.s šHy.b6
^wdZo�da / KIIT School of
Biotechnology, Bhubaneswar

Microsatellite analysis of grape

accessions
' _hrZo
6 months

1 S>m¥8 S>r8 dm`8 nmQ>rb O–dÓm–Ím–{JH.s Am–a
O–d gyMZm {dkmZ gœšWmZ6 VmWdSo>6 nwUo
Dr. D. Y. Patil Biotech. &  Bioinfo.

Institute, Tathawade, Pune

S>m¥8 Omo8 gVrem
Dr. J. Satisha

Characterization of phenolic

compounds in grafted

Thompson Seedless grapes at

berry development stages

% _hrZo
4 months

1 dZšn{V {dkmZ {d^mJ6 nwUo {d�d{dÍmb`
Department of Botany, University of

Pune

S>m¥8 A8 Hw.8 e›mˆ
Dr. A. K. Sharma

Study on use of wine lees to

improve ice-cream quality
' _hrZo
6 months

1 Om{_`m h_XXˆ 2h_XXˆ {d�d{dÍmb`36 ZBˆ
{XÞbr
Jamia Hamdard (Hamdard

University), New Delhi
Study on fortification of grape

juices
' _hrZo
6 months

1

Studies on use of fining mate-

rials in Sauvignon Blanc wine
' _hrZo
6 months

1

Interaction of yeast strains with

amino acids during wine grape

fermentation.

% _hrZo
4 months

1 amO{fˆ emh‡ _hm{dÍmb`6 bmVya
Rajarshi Shahu Mahavidyalaya, Latur 

Ó{ejU XoZm 9 J rŒ_H.mbrZ Ó{ejU
n H|.Ã Ho. d–km{ZH.m| Zo OyZ7OwbmBˆ #!"" Ho. Xm–amZ _hmamœ¨> am´`

Ãmj ~JmBˆVXma gœK  Îmam nwUo _| Am`mo{OV Ó{ejU H.m`ˆH ._
Ho. {bE ŸmoV OZ Wo0

n S>m¥8 am8 Jw8 gmo_Hw.da Zo E_nrHo.dr6 amh†ar _| Am`mo{OV ,,‹.b
‹.gbm| _| O–{dH. Am–a AO–{dH. VZmd H.m Ó~œYZ11 Ó{ejU
H.m`ˆH ._ _| ## {gVœ~a #!"" H.mo AœJya _| {dVmZ Ó~œYZ Am–a
AœJya _| VZmd AdšWm Ho. VhV AmJV H.m Ð`m`gœJV Ó~œYZ
na ß`m®`mZ {XE0

Training Given / Summer training
n Scientists of the Centre were the resource persons for

the training programme organized by Maharashtra

State Grape Growers’ Association at Pune during

June-July 2011.

n Dr. R. G. Somkuwar delivered a guest lectures

‘Canopy management in grapes’ and ‘Judicious

management of input under stress condition in

grapes’ at MPKV, Rahuri on 22nd September 2011 at

the training program on ‘Management of biotic and

abiotic stress in fruit crops’.
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nwašH.ma Am–a gØ›mZ
Awards and Recognitions

n S>m¥8 Jm–8 {e8 H.ar~gÒnm H.mo AœJya OZZÃß` Am–a {H.š_ gwYma
Ho. jo¿ _| _h¾dnyUˆ `moJXmZ Ho. {bE "! {gVœ~a #!"" H.mo
H.ZmˆQ>H. AœJya C¾nmXH.m| Egmo{gEeZ Îmam ,ÃmjgœnXm1 go
gØ_m{ZV {H.`m J`m0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm Zo ~rOmnwa _| "! go "# {gVœ~a
#!"" Ho. Xm–amZ Am`mo{OV amœ¨>r` AœJya gœJmoŠ>r _| ,AœJya H.s
IoVr VH.ZrH.1 g¿ H.s AÏ`jVm H.s0

n S>m¥8 H.m–8 ~ZOu H.mo {XgØ~a #!"" _| am¥`b gmogmBQ>r Am¥‹.
H–.{_pšQ¨>6 bœXZ H.m  ‹–.bmo {Z`w−. {H.`m J`m0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm H.mo AœJya H.s {H.š_m| na S>r`yEg
narjU Ho. {bE nmXn {d{dYVm Am–a {H.gmZ A{YH.ma gœajU
Óm{YH.aU6 ZB̂ {XÞbr6 Hš.{f _œ¿mb`6 ̂ maV gaH.ma Îmam ZmoS>b
A{YH.mar Ho. Ý.n _| {Z`w−. {H.`m J`m0 

n S>m¥8 am8 Jw8 gmo_Hw.da Zo AœVam̂œ̈>r` ÓH.meZ Ka6 ZB ̂{XÞbr Îmam
^maV Ho. gdˆloŠ> ZmJ[aH. H.m nwašH.ma ÓmÔ {H.`m0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm H.mo amœ¨>r` AO–{dH. VZmd Ó~œYZ
gœšWmZ6 ~mam_Vr H.s nhbr gœšWmZ Ó~œYZ g{_{V Ho. gXš`
Ho. Ý.n _| $ dfˆ Ho. {bE Zm{_V {H.`m J`m0

n S>m¥8 Jm–8 {e8 H.ar~gÒnm Ho. BœQ>aZoeZb OZˆb Am¥‹. ‹w.S>
Óm¥nQ>ug Ho. AZwgœYmZ boI Ho. ghH._u g_rjH. Ho. Ý.n _|
nhMmZm J`m0

n S>m¥8 H.m–8 ~ZOu Am–a S>m¥8 A8 Hw.8 CnmÏ`m`6 ImÍ gwajm Edœ
JwUdÁmm Ó~œYZ na nyUˆH.m{bH. _mšQ>a {S>J r H.m`ˆH ._ Ho. {bE
nmR>ÚH ._ T>mœMm V–`ma H.aZo Am–a {d�d{dÍmb` _| Ó{ejU9
{ejU Ho. {bE ImÍ narjU Ó`moJembm H.s šWmnZm Ho. {bE
Hš.{f {dÍmb`6 Bœ{Xam JmœYr ZoeZb AmonZ `w{Zd{gˆQ>r 2B±y36
ZBˆ {XÞbr Îmam J{R>V {deofk g_yh H.m {hšgm Wo0

n S>m¥8 g8 X8 am_Q>oHo. H.mo Eg AmB̂ B Eg ̂ maVr` n`m̂daU Ó~œYZ
gœšWmZ6 Zdr _wœ~Bˆ Îmam Ò`mO Am–a AœJya Ho. gVV C¾nmXZ Ho.
{bE ÕbmBˆ Eoe Ho. Cn`moJ H.m AZwHy.bZ Am–a An šHo.qbJ
n[a`moOZm H.s AZwgœYmZ gbmhH.ma g{_{V 2AmaEgr3 Ho.
gXš` Ho. Ý.n _| _mÐ`Vm {_br0 

n Dr. G. S. Karibasappa was awarded with ‘Draksha

Sampada’ by Karnataka Grape Growers’ Association

on 10th September 2011 for the significant

contributions in the field of grape germplasm and

varietal improvement.

n Dr. G. S. Karibasappa chaired the session on

‘Viticulture techniques’ in the National Grape

Seminar’ held at Bijapur during 10-12th September

2011.

n Dr. K. Banerjee has been awarded a Fellow of the

Royal Society of Chemistry, London in December

2011.

n Dr. G. S. Karibasappa is appointed as Nodal Officer,

for DUS Testing on grape varieties by Protection of

Plant Varieties & Farmers Rights Authority, New

Delhi, Ministry of Agriculture, Government of India.

n Dr. R. G. Somkuwar received Best Citizen of India

award by International publishing house, New Delhi.

n Dr. G. S. Karibasappa was nominated as Member in

the first IMC of ‘National Institute for Abiotic Stress

Management’, Baramati, for a period of 3 years.

n Dr. G. S. Karibasappa was recognized as Peer

Reviewer of Research Articles for International

Journal of Food Properties.

n Dr K. Banerjee and Dr. A.K. Upadhyay were part of

the Expert Group constituted by School of

Agriculture, Indira Gandhi National Open University

(IGNOU), New Delhi for formulating curriculum

framework of the full-time Master’s Degree

programme in Food Safety and Quality Management

and setting up of the Food Testing Laboratory at the

University for training/teaching purpose.

n Dr. S. D. Ramteke recognized as a Research

Advisory Committee (RAC) member of the project

entitled ‘Optimization and up scaling of the fly ash

utilization for sustainable production of onion and

grapes, from 9th May 2011 by SIES Indian Institute

of Environment management, Navi Mumbai.
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n S>m¥8 am8 Jw8 gmo_Hw.da6 S>m¥8 AZwamYm CnmÏ`m` Am–a S>m¥8 g8 X8
am_Q>oHo. H.mo amœ¨>r` AO–{dH. VZmd Ó~œYZ gœšWmZ6 ~mam_Vr _|
VH.ZrH.s H._ˆMm[a`m| H.s M`Z g{_{V _| ~m‘ {deofk Ho. Ý.n
_| _ZmoZrV {H.`m J`m0

n S>m¥8 AZwamYm CnmÏ`m` H.mo _hm¾_m ‹w.bo Hš.{f {dÍmnrR>6 amh†ar
H.s gœšWmZ O–dgwajm g{_{V _| ~m‘ {deofk Ho. Ý.n _| Zm{_V
{H.`m J`m0

n S>m¥8 AZwamYm CnmÏ`m` H.mo Hš.{f {dkmZ {d�d{dÍmb`6 Ymadm…S>
Îmam šZmVH.moÁma narjH. Ho. Ý.n _| _mÐ`Vm ÓmÔ h†Bˆ Am–a EH.
E_Eggr 2~m`moQ>–„Zmobm¥Or3 Wr{gg H.s OmœM H.s0 

n S>m¥8 g8 X8 am_Q>oHo. Zo Hš.{f {dkmZ H|.Ã6 H.am…S> H.s VH.ZrH.s
H.{_ˆ`m| H.s M`Z g{_{V Ho. gXš` Ho. Ý.n _| H.m_ {H.`m0

n Dr. R. G. Somkuwar, Dr. Anuradha Upadhyay and

Dr. S. D. Ramteke were nominated as outside expert

to select the technical staff at National Institute for

Abiotic Stress Management, Baramati.

n Dr. Anuradha Upadhyay was nominated as outside

expert in Institute Biosafety Committee of Mahatma

Phule Krishi Vidyapeeth, Rahuri.

n Dr. Anuradha Upadhyay was recognized as Post-

Graduate examiner by University of Agricultural

Sciences, Dharwad and assessed a M.Sc.

(Biotechnology) thesis.

n Dr. S. D. Ramteke acted as a member of Selection

Committee of Technical personnels of KVK, Karad.

gh`moJr Am–a ~m‘ {dÁmnmo{fV n[a`moOZmEœ 
i. ^maV go VmOm AœJya Ho. {Z`mˆV Ho. {bE H.sQ>ZmeH. Adeofm|

H.s {ZJamZr Ho. {bE amœ¨>r` ao‹.ab Ó`moJembm 2EnrS>m30

ii. ^maV_| AœJya OZZÃß` H.m AmU{dH. bjU dUˆZ Am–a
AmU{dH. So>Q>m~og H.m {Z_mˆU 2S>r~rQ>r3 2OyZ #!"" VH.30

Collaborating and Externally Funded Projects
i. National referral laboratory for monitoring

pesticide residues for export of fresh grapes from

India (APEDA).

ii. Molecular characterization and creation of

molecular database for grape germplasm in India

(DBT) (up to June 2011).

~m‘ {dÁm nmo{fV n[a™moOZmAm| g{hV gœnHˆ. Am–a gh™moJ
Linkages and Collaboration Including Externally Funded Projects

��

��
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ÓH.meZ
Publications

AZwgœYmZ Ón¿
Research Articles 
1. Dasgupta S., Banerjee K., Utture S., Kusari P., Wagh S., Dhumal K., Kolekar S. and Adsule P. G. 2011.

Extraction of pesticides, dioxin-like PCBs and PAHs in water based commodities using liquid-liquid micro

extraction and analysis by gas chromatography-mass spectrometry. J. of Chromatogrphy. A, 1218 (38), 6780-
6791.

2. Oulkar D. P., Banerjee K., Ghaste M. S., Ramteke S. D., Naik D. G., Patil S. B., Jadhav M. R., Adsule P. G.

2011. Multiresidue analysis of multiclass plant growth regulators in grapes by liquid chromatography / tandem

mass spectrometry. J. AOAC Int. 94(3): 968-77.

3. Patil S. H., Banerjee K., Oulkar D. P., Satisha J., Sharma A. K., Dasgupta S., Adsule P. G. and Deshmukh M.

B. 2011. Phenolic composition and antioxidant activity of Indian wines. Bulletin de OIV, 84 (968-966-967):
517-545. 

4. Satisha J. and Ramteke S. D. 2011. Evaluation of physiological and morphological responses of grape

rootstocks under conditions of soil moisture stress. Progressive Horticulture, 43(2): 252-255.

5. Sawant Indu S. and Sawant S. D. 2011. Integration of Trichoderma harzianum 5R with low dose of sulphur
dioxide generator sheet for control of postharvest decay of Tas-A-Ganesh (Vitis vinifera L.) during and after
long duration low temperature storage. J. Eco-friendly Agriculture, 6: 180-186.

6. Sawant Indu S., Narkar S. P., Shetty D. S., Upadhyay Anuradha and Sawant S. D. 2012. First report of

Colletotrichum capsici causing anthracnose on grapes in Maharashtra, India. BSPP-New Disease Reports 25,2.
[doi:10.5197/j.2044-0588.2012.025.002].

7. Sawant S. D., Sawant Indu S., Banerjee K., Shetty D., Waghmare M., Kalbhor G., Patil S. and Jadhav M. 2011.

Bio-efficacy of Aureofungin-sol in control of downy and powdery mildews in grape. J. Hort. Sci. 6: 136-140.

8. Sharma A. K., Singh P. N. and Sawant S. D 2011. Evaluation of fermentation efficiency of yeast strains and

their effect on quality of young wines. Indian J Microbiol. DOI 10.1007/s12088-011-0226-y.

9. Sharma A. K., Singh P. N., Sawant S. D. and Oulkar D. P. 2011. Assessment of colour and polyphenols

dynamics during fermentation of Cabernet Sauvignon wine grapes as affected by yeast strains. Progressive
Horticulture. 43: 44-48.

10. Sharma J. and Upadhyay A. K. 2011. A novel technique to apply irrigation water at sub-surface from existing

surface drip irrigation system in grapevine: Effect on yield, nutrient content and water use efficiency. Indian
J. Hort. 68: 312-317.

11. Sharma J., Sawant Indu S., Upadhyay A. K. and Satisha J. 2012. Phosphorus solubilizing capabilities of

microorganisms isolated from grapevine rhizosphere and non-rhizosphere soils. J. Eco friendly Agric. 7: 38-
42.
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12. Somkuwar R. G. Bondage D. D., Surange M. S. and Ramteke S. D. 2011. Rooting behaviour, polyphenol

oxidase activity, and biochemical changes in grape rootstocks at different growth stages. Turkish J. Agric For.
35: 281-287.

13. Upadhyay Anuradha, Aher L. B. and Karibasappa G. S. 2011. Detection of variation among clonal selection

of grapevine (Vitis vinifera L.) cv. Kishmish Chernyi by AFLP analysis. J. of Horticultural Sciences and
Biotechnology. 86(3): 230-234.

14. Utture S. C., Banerjee K., Dasgupta S., Patil S. H., Jadhav M. R., Wagh S. S., Kolekar S. S., Anuse M. A.,

Adsule P. G. 2011. Dissipation and distribution behavior of azoxystrobin, carbendazim, and difenoconazole in

pomegranate Fruits. J. Agric. Food Chem., 59: 7866–7873.

gœJmoŠ>r 9 H.m™ˆembm 9 ~–R>H. ›| ÓšVwV Ón¿
Papers Presented at Symposia / Workshops / Meetings
1. Adsule P. G. and Sharma A. K. 2012. Strategic approaches to tackle food safety issues in India. National

Workshop on Recent Advances in Agrochemicals (RAA-2012), 28th February 2012 organized by Shivaji

University, Kolhapur Souvenir. pp 28.

2. Patil S. H., Banerjee K., Oulkar D. P., Tawre P. B., Wagh S. S., Dasgupta S., Satisha J., Jadhav M. R., Sharma

A.K., Adsule P.G. and Deshmukh M.B. 2011. Phenolic composition and antioxidant activity of selected Indian

wines. 3rd International Symposium on Tropical Wine, 12-18 November 2011, Chiang Mai, Thailand. Pp 51.  

3. Sawant Indu S., Sawant S. D., Banerjee K., Rajguru Y. R., Salunkhe V.,  Mhaske N. H. and Chandelkar P. 2011.

Bioprospecting for viticulturally important microorganisms. In. ‘Annual Review Meeting of AMAAS Project’

14th to 15th May 2011, Mou, UP. 

4. Sawant S. D., Sawant Indu S., Sharma J., Shinde M., Ghule S. and Ghosh P. 2011. Expression of grapevine leaf

roll associated virus (GLRVa) symptoms in different grape varieties in Maharashtra. In. Souvenir and Abstracts:

IPS (west zone) Symposium: Recent trends in disease management of horticultural crops. October 10-20: p106-

107.

5. Upadhyay A., Aher L. B., Mundankar Kavita Y., Datre A., Shinde M. P., and Karibasappa G. S. 2012.

Microsatellite analysis and development of a molecular database for grape germplasm in India. International

Conference on Plant Biotechnology for Food Security : New Frontiers, held on 21-24, February, 2012 at NASC,

New Delhi, India.

nwšVH. AÏ™m™
Book Chapters
1. Sawant Indu S. and Sawant S. D. 2012. Anthracnose disease of grapes. In. Leaf spot diseases of Annual and

Perennial crops. (Eds. H. P. Singh and P. Chowdappa) Westville Publishing House, New Delhi, 175-195p.
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2. Sharma J., Upadhyay A. K., Adsule P. G., Sawant S. D., Sharma A. K., Satisha J., Yadav D. S. and Ramteke S.

D. 2012. Effect of climate change on grape and its value added products. In: Adaptation and Mitigation

Strategies for Climate Resilient Horticulture. Eds.: Shivashankara, K. S.; Patil, P.; Selvakumar, G. and Sridhar,

V. IIHR, Bangalore. 179-199.

3. Upadhyay A. 2011. Grape. In: Advances in Horticultural Biotechnology – Gene Cloning and Transgenomics

(Vol. 5). Eds. Singh HP, Parthasarathy VA and Nirmal Babu K. Westville Publishing House, New Delhi. Pp.

97-110.

gœšWmZr™ ÓH.meZ
Institutional Publications
1. Adsule P. G. and Upadhyay Anuradha. (Eds.). 2011. Annual Report 2010-11, National Research Centre for

Grapes, Pune.  Pp. 70.

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

Grapes, Pune, Pp. 4.

3. Upadhyay Anuradha and Adsule P. G. (Eds.). 2011. Grape News Vol. 15(1). National Research Center for

Grapes, Pune, Pp. 4.

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

Grapes, Pune, Pp. 14.

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

grapes. NRC for Grapes, Pune.

6. Adsule P. G., Karibasappa G. S., Sawant Indu S., Sawant S. D., Somkuwar R. G., Upadhyay A. K., Banerjee

K.,  Ramteke S. D., Sharma J., Satisha J., Sharma A. K., Yadav D. S. and  Salini S. 2011.  Manual of package

of practices for production of exportable table grapes. http://www.nrcgrapes.nic.in/zipfiles/ Modified-

POP_Export_Grapes__Modified_on_17Jun2011.pdf

AÐ™
Other
Sharma A. K. 2011. Grape drying - A process of value addition in grapes.

http://www.krishisewa.com/articles/2011/grapedrying.html

dr{S>Amo S>rßhrS>r
Video DVD
1. Two DVDs viz. “Raisin making” and “Pest Management in grapes” was prepared in collaboration with  AGRO

INDIA, Pune.

��

ÓH.meZ
Publications
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{d{^Ñ g{›{V™m| H.s ~–R>H. Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of QRT, RAC, IMC, IRC with Significant Decisions

AZwgœYmZ gbmhH.ma g{_{V H.s ~–R>H. 
) OyZ #!"! go Ó^mdr VrZ gmb H.s Ad{Y Ho. {bE

AZwgœYmZ gbmhH.ma g{_{V H.s gœaMZm Bg ÓH.ma h– :

Research Advisory Committee (RAC) Meeting
The composition of RAC for a period of three

years w.e.f. 8th June 2010 is as follows:

S>m¥8 Eg8 S>r8 {eIm_Ur6 nydˆ Hw.bn{V6 S>m¥8 dmBˆEgAma ~mJdmZr {d�d{dÍmb`6 h–Xam~mX
Dr. S. D. Shikhamany, Former VC, Dr. YSR Horticultural University, Hyderabad

AÏ`j / Chairman

S>m¥8 ~r8 g¾`Zmam`U ao»>r6 ~mJdmZr H.m¥boO6 _S>Jar6 {MH._Jbya {Obm6 H.ZmˆQ>H.
Dr. B. Satyanarayana Reddy, College of Horticulture, Mudigere, Chikmagalur Dist., Karnataka

gXš` / Member

S>m¥8 nr8 E_8 hÞXœH.a6 Ómo‹o.ga 2~mJdmZr36 S>m¥8 ~mbmgmho~ gmdœV H.m|H.U Hš.{f {dÍmnrR>6 Xmnmobr
Dr. P. M. Haldankar, Prof. (Hort.), Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli

gXš` / Member

S>m¥8 EZ8 Hw._ma6 S>rZ 2~mJdmZr36 V{_bZmSw> Hš.{f {d�d{dÍmb`6 H.mo`Ø~Qy>a
Dr. N. Kumar, Dean (Hort.), Tamil Nadu  Agricultural University, Coimbatore

gXš` / Member

S>m¥8 ZraO AJ dmb6 CnmÏ`j6 AœJya ~mJ6 gm_œV gmo_m dmBZ {b{_Q>oS>6 Zm{gH.
Dr. Neeraj  Agrawal, Vice-President,  Vineyards, Samant Soma Wines Ltd, Nasik

gXš` / Member

S>m¥8 Óo_ XwaoOm6 E_o[aQ>g d–km{ZH.6 ^maVr` Hš.{f AZwgœYmZ gœšWmZ6 ZBˆ {XÞbr
Dr. Prem Dureja, Emeritus Scientist, Indian  Agricultural Research Institute, New Delhi

gXš` / Member

ghm`H. _hm {ZXoeH. 2~mJdmZr7"36 ^maVr` Hš.{f AZwgœYmZ n[afX6 ZBˆ {XÞbr
The  Assist. Director General (Hort.-I), Indian Council of  Agricultural Research, New Delhi

gXš` / Member

S>m¥8 nmœ8 Jw8 AS>gybo6 {ZXoeH.6 amœ¨>r` AœJya AZwgœYmZ H|.Ã6 nwUo
Dr. P. G.  Adsule, Director, NRC for Grapes, Pune

gXš` / Member

lr _h|Ã em{ha6 AÏ`j6 _hmamœ¨> am´` Ãmj ~JmBˆVXma gœK6 nwUo
Mr. Mahendra Shahir, President, Maharashtra State Grape Growers  Association, Pune

gXš` / Member

lr8 amOrd gm_œV6 grBˆAmo6 gwbm AœJya ~mJ6 Zm{gH. {d½Q>oZgˆ Óm8 {b{_Q>oS>6 _wØ~Bˆ
Mr. Rajeev Samant, CEO,  Sula Vineyards, Nasik Vinteners Pvt. Ltd, Mumbai

gXš` / Member

S>m¥8 Jm–8 {e8 H.ar~gÒnm6 ÓYmZ d–km{ZH. 2~mJdmZr36 amœ¨>r` AœJya AZwgœYmZ H|.Ã6 nwUo
Dr. G. S. Karibasappa, Pr. Scientist (Hort.), NRC for Grapes, Pune

gXš` g{Md
Member Secretary

AZwgœYmZ gbmhH.ma g{_{V H.s  Mm–Xhdt  ~–R>H. #$ 7 #%
_mMˆ #!"# H.mo S>m¥8 Eg8 S>r8 {eIm_Ur H.s AÏ`jVm _|
Am`mo{OV h†Bˆ0 g{_{V Ho. AÐ` gXš` O–go S>m¥8 ~r8 g¾`Zmam`U
ao»>r6 S>m¥8 EZ Hw._ma6 S>m¥8 Óo_ XwaoOm6 S>m¥8 ZraO AJ dmb6 lr _h|Ã
em{ha6 S>m¥8 nmœ8 Jw8 AS>gybo6 S>m¥8 Jm–8 {e8 H.ar~gÒnm Am–a lr_Vr

The fourteenth meeting of the Research Advisory

Committee was held on 23-24th March 2012 under the

chairmanship of Dr. S. D. Shikhamany. The other

members Dr. B. Satyanarayana Reddy, Dr. N. Kumar,

Dr. Prem Dureja, Dr. Neeraj Agrawal, Mr. Mahendra

Shahir, Dr. P.G. Adsule, Dr. G.S. Karibasappa and all

the scientists of the Institute, except Mrs. Kavita
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H.{dVm _wœXœH.a6 S>m¥8 am–eZr g_Wˆ Am–a lr_Vr A_bm `y8 Ho.
Abmdm gœšWmZ Ho. g^r d–km{ZH.m| Zo ~–R>H. _| ^mJ {b`m0

g{_{V Zo Ó`moJembmAm| H.m Xm–am {H.`m Am–a {nN>bo
AZwgœYmZ gbmhH.ma g{_{V H.s {g‹.m[aem| na H.maˆdmBˆ [anmoQ>ˆ VWm
AZwgœYmZ n[a`moOZmAm| H.s ÓJ{V H.s g_rjm H.s0 g{_{V Zo
gœšWmZ _| Mb aho AZwgœYmZ H.mo _O~yV ~ZmZo Ho. {bE ~h†_yÞ`
gwPmd Am–a {ZØZ {g‹.m[ae| Xt 

"8 OZZÃß` gœJ hU6 _yÞ`mœH.Z Am–a ÓOZZ na {H.E JE H.m`ˆ
H.mo CZHo. Cn`moJ O–go ImZo `mo°`6 {H.e{_e C¾nmXZ6 Oyg
JwUdÁmm Am–a eam~ ~ZmZo Ho. AmYma na dJuHš.V {H.`m
OmE0 JhZ AÏ``Z Ho. {bE M`Z H.aZo Ho. {bE OZZÃß`
Am–a gœH.am| H.m Ómaœ{^H. _yÞ`mœH.Z So>Q>m gœH.{bV {H.`m OmE0

#8 ImZo Ho. AœJya H.s {H.š_m| H.mo Am¾_ {dabZ6 n[anyUˆVm6
~moÞS> _{U6 ,qnH. ~oar1 Am–a _{U MQ>H.Z na AdbmoH.Z6
Za_ ~rO Am–a ~rO H.s H._ gœ®`m Ho. Abmdm ~ohVa
^œS>maUr`Vm Ho. {bE _yÞ`mœH.Z {H.`m OmZm h–0 {H.e{_e Ho.
_m_bo _|6 Cç Hw.b KwbZerb R>mognXmW ̂Am–a nVbr ¾dMm
na {dMma {H.`m OmZm h–0 

$8 AnZo A{YH.mam| H.s ajm Ho. {bE ^maVr` {H.š_m|9Ó{VÝ.n
M`Z Ho. A{ÎVr` nhMmZ Ho. {bE AmU{dH. ›mĤ.a {dH.{gV
{H.`m OmZm Mm{hE0

%8 AmU{dH. {d{dYVm {d�bofU na So>Q>m ^{dŒ` ÓOZZ
H.m`ˆH ._ Ho. {bE Cn`moJ {H.`m OmZm Mm{hE0 

&8 {g‹.m[ae H.s JBˆ {H.š_m| O–go aoS> °bmo~ Am–a _mœOar ZdrZ
Ho. {bE gœdŶZ ÓUmbr Ho. _mZH.sH.aU na H.m_ {H.`m OmE0 

'8 {H ._gZ {gS>bog _| C¾nmXH.Vm Am–a JwUdÁmm ~…T>mZo Ho. {bE
ÓUmbr n–Ho.O H.mo {dH.{gV {H.E OmZo H.s OÝ.aV h–0

(8 A~ VH. dmBZ AœJya Ho. {bE {d{^Ñ gœdYˆZ ÓUmbr na
g^r Ó`moJm| Ho. {bE EH._m¿ Ho.~oZ}Q> gm–{dJZm| H.mo {b`m
OmVm h–0 `{X gœ^d h– Vmo {eamO {H.š_ H.mo em{_b {H.`m
Om gH.Vm h–0 Ho.~oZ}Q> gm–{dJZm na N>œQ>mBˆ VmarIm| Ho. Ó^md

Mundankar, Dr. Roshni Samarth and Mrs. Amala U.

were present. 

The Committee visited laboratories and reviewed

the progress of ongoing research projects along with the

action taken report on the recommendations of previous

RAC. The Committee gave following valuable

suggestions and recommendations for strengthening of

ongoing research at the Institute.

1. All the work done on germplasm collection,

evaluation and breeding is to be classified based

on their end use for table purpose, raisin

production, juice quality and wine making.

Further preliminary evaluation of germplasm,

crosses and hybrids is to be compiled for selecting

the material for further in depth studies.

2. Table grape varieties are to be assessed for self-

thinning, fruitfulness, bold berries, observations

on pink berry and cracking, better storability in

case of table grapes besides the soft seeds and less

number of seeds. In case of raisins, higher TSS

and thin skin is to be considered. 

3. Molecular markers for the unique identification of

the Indianized varieties/clonal selections should

be developed to protect our rights.

4. The data on molecular diversity analysis should

be utilized for designing future breeding

programmes.

5. Standardization of cultural practices for

recommended varieties are to be worked out

particularly in case of Red Globe and Manjri

Naveen.

6. Package of practices for increasing of productivity

and quality in Crimson Seedless need to be

developed.

7. All experiments on different cultural practices for

wine grapes till now are taken on a single variety

viz. Cabernet Sauvignon. If possible Shiraz may
be included. Data on effect of pruning dates in the

{d{^Ñ g{›{V™m| H.s ~–R>H. Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of  QRT, RAC, IMC, IRC with Significant Decisions
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na Ó`moJ _| AJšV H.s ~Om` {gVœ~a _o N>œQ>mBˆ H.s Om
gH.Vr h–6 Am–a C¾nmX H.s JwUdÁmm na Vmn_mZ Ho. Ó^md
na {d�bofU Ho. {bE Ð`yZV_ Am–a A{YH.V_ Vmn_mZ XOˆ
{H.`m OmZm Mm{hE0 

)8 eam~ {H.š_m| _| Bœ>V_ ‹.gb bmoS> {ZYmˆ[aV H.aZo Ho. {bE
{dVmZ7‹.gb bmoS> gœ~œYm| na AÏ``Z H.s gbmh Xr J`r0

*8 {d{^Ñ eam~ {H.š_m| Am–a {_¸>r Ho. ÓH.ma Ho. {bE _ybdšÐV
Ho. _mZH.sH.aU H.s gbmh ^r Xr J`r08

"!8 Ómo{Q>Amo{_„g na AZwgœYmZ Ho. {bE6 AmaEZE9S>rEZE
AZwnmV Am–a OrE9gm`Q>mo{H.{ZZ AZwnmV {ZYmˆaU Ho. {bE
‹.bH.br {d^oXZ AdšWm na Ho.db {eIa H.br H.m
{d�bofU {H.`m OmZm Mm{hE0 AJ Ur N>œQ>mBˆ Ho. ~mX6 EÞ‹.m
E{_boO J{V{d{Y H.m ^r {d�bofU {H.`m OmZm Mm{hE0

""8 {_¸>r _| O…S>m| H.s šWmnZm Ho. {bE H.b{_V nm–Ym| H.s VwbZm
_| BZ grQy> H.b_ A³N>r VH.ZrH. h– AV: ÓOZZ VH.ZrH.
H.s n[a`moOZm ~œX {H.`m OmZm h–0 2šdšWmZr `m H.b{_V
nm–Y VarHo. go AÐ` {H.š_ Am–a _ybdšÐV gœ̀ moOZ Ho. AÏ``Z
H.s OÝ.aV h– AV: `h {g‹.m[ae dmng {b`m Om gH.Vm
h–30

"#8 AœJya {dH.mam| H.m H.maU Am–a CZH.s ghgØ~ÐY _mby_ H.aZo
Ho. {bE ~h†{df{`H. AÏ``Z {H.`m OmZm Mm{hE0 

"$8 Ad{eœ> Ó^md H.m AÏ``Z H.aZo Ho. {bE Ho.~oZ}Q> gm–{dJZm|
Ho. {bE nmoQ>o{e`_ _m¿m na Mb aho Ó`moJ _| CnMma _m¿m
gœemo{YV {H.`m OmZm Mm{hE0 

"%8 nmoQ>o{e`_ Cn`moJ XjVm _| gwYma H.aZo Ho. {bE nUˆ
AZwÓ`moJ na EH. Ó`moJ ewÝ. {H.`m OmZm Mm{hE8

"&8 Hš.{f `mSˆ> ImX H.s H._r Ho. H.maU6 H.m~ˆ{ZH. nXmWˆ Ho.
d–H.pÞnH. ŸmoV O–go har ImX Am{X Am–a N>œQ>mBˆ O–d ̂ ma H.s
ß`dhm`ˆVm H.m nVm bJm`m OmE0

"'8 EH. AŴemƒ r Ho. gmW nam_ê go {d{^Ñ Ó{ejU ÓUm{b`m|
O–go E‹.AmaOr Am–a Hwœ.O {gšQ>_ _| XrKˆ H.m{bH. AmYma

experiment on Cabernet Sauvignon may be

postponed from August to September, and

additional observations on minimum and

maximum temperature should be recorded for

further analysis on effect of temperature on quality

of the produce.

8. In wine varieties, it was advised to conduct studies

on canopy-crop load relationship in order to

determine the optimum crop load.

9. It was also advised to standardize rootstocks for

different wine varieties and soil type.

10. In case of proteomics research, only the apical bud

should be analyzed at fruit bud differentiation

stage for RNA/DNA ratio and GA/Cytokinin

ratio. After forward pruning,  α amylase activity
should also be analyzed.  

11. Project on propagation techniques is to be

discontinued since in situ grafting is the best
practice as compared to the grafted plants for the

establishment of roots in the soil. (This

recommendation may be withdrawn since, we

need to study other cultivars and rootstock

combination, whether in situ or grafted plants).

12. Grape disorders should be studied in a

multidisciplinary approach to find the causes and

their correlations (level of prediction).

13. The treatments of the ongoing experiment on

potassium doses for Cabernet Sauvignon should

be modified to study the residual effects. 

14. An experiment on foliar application of potassium

should be initiated to improve K use efficiency. 

15. Due to the scarcity of farm yard manure,

alternative sources of organic matter maybe

explored, including feasibility of green manuring,

etc. and recycling of pruned vine bio-mass.

16. B:C ratio of different training systems such as

FRG and bower systems on long term basis (10
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na 2"! dfˆ Am–a Cggo A{YH.3 ~r:gr AZwnmV H.s JUZm
H.s OmZr Mm{hE0 

"(8 H.sQ> Am–a amoJOZH.m| H.m ~odo[a`m6 _oQ>ahmB©´_6 ~o{gbg6
Q¨>mBH.moS>_mˆ Îmam O–d {Z`œ¿U ÓšVm{dV Ý.n _| Omar aIZm
Mm{hE0 š`yS>mo_moZmg ÓOm{V H.m ^r _yÞ`mœH.Z {H.`m Om
gH.Vm h–0 

")8 _mBQ> OmopI_ _yÞ`mœH.Z _m¥S>b H.m _mÐ`H.aU Ójo¿ AmœH.…S>m|
Ho. AmYma na `moOZmZwgma {H.`m OmZm  Mm{hE0 A{YH.
n[aewÈVm Ho. {bE6 Adbmo{H.V ~Zm› JUZm AmœH.…S>m| Ho.
{bE ^{dŒ™dmUr ›m¥S>b H.mo npšdHš.V {H.™m OmZm h–0

"*8 H.dH.Zmer Am–a H.sQ>ZmeH.m| H.s ̂ m–{VH. Am–a O–{dH. gœJVVm
Ho. AÏ``Z H.s g{_{V Îmam gamhZm H.s J`r Am–a
nmXn{dfVm na {ZarjU ^r em{_b H.aZo H.m gwPmd {X`m
J`m0 ^{dŒ` _| VH.ZrH.s ~wbo{Q>Z Ho. Ý.n _| {ZŒH.fˆ
ÓH.m{eV H.aZo H.m gwPmd ^r {X`m J`m Wm0 

#!8 {_br~J Ord {dkmZ Ho. AÏ``Z Ho. {bE ÓšVmd H.mo _œOyar
Xr JBˆ0

#"8 d–km{ZH. Îmam ÓšVwV eyQ> {Q>qnJ H.m {W Òg Am–a O–{gS> H.s
Am~mXr na Ó^md na [anmoQ>ˆ {XbMšn h— Am–a AmJo {dšVšV
AÏ``Z Ho. Îmam nw{œ> H.s OmZr Mm{hE0

##8 O–{gS> H.mo ‹¦.gmZo _| nrbo {Mn{Mnm nme H.s Ó^m{dH.Vm H.mo
g{_{V Zo gamhm0 `h AœJya ~mJm| _| CZH.s Am~mXr H.s
{ZJamZr Ho. {bE EH. Ó^mdr CnH.aU hmoJm0 Ó~œYZ Ho.
{bE6 Ó{V BH.mBˆ jo¿ Omb H.s gœ®`m Am–a amgm`{ZH.
hšVjon Ho. {bE _yÞ` gr_m na AÏ``Z H.s OÝ.aV h–0

#$8 _mBQ> Ho. Ó~œYZ na AZwgœYmZ H.m`ˆH ._ H.m AÍVZ H.aZo
Ho. {bE X{jU A‹ .sH.m _| _mBQ> Ho. Ó~œYZ na h†E H.m_ H.s
g_rjm H.s OmE0

#%8 dmBZ AœJya H.s {H.š_m| na g^r Ó`moJm| _|6 dmBZ {dkmZ Ho.
{bE gw{dYmAm| H.s šWmnZm hmoZo VH.6 _šQ> {d�bofU
ÓšVm{dV Ý.n _| {H.`m OmZm Mm{hE0

years and above) should be worked out in

consultation with an economist.

17. The bio-control of pests and pathogens using

Beauveria, Metarrhizium, Bacillus, Trichoderma,
should continue as proposed.  Pseudomonas spp.
may also be evaluated.

18. Validation of mite risk assessment model with

observed field values, as planned, should be done.

Prediction (forecasting) models for their observed

vis-à-vis calculated values for improvements in

prediction (forecasting) has to be done for its more

precision (90, 80, 70 and 60%).

19. The physical and biological compatibility studies

of insecticides with fungicide was appreciated by

the committee and it was suggested to include

phytotoxicity observations also. It was further

suggested to publish the findings as a technical

bulletin.

20. The proposal for studying mealybug biology was

approved as proposed by the scientist.

21. The preliminary findings reported by the scientist

on the effect of shoot tipping on population of

thrips and jassids are interesting from

management point and should be confirmed by

further detailed studies

22. The committee appreciated the efficacy of yellow

sticky traps in trapping jassids, which would be

an effective tool for monitoring their population

in the vineyard. For management, the number of

traps per unit area and  threshold value for

chemical intervention need to be worked out.

23. Work on management of mites in South Africa

may be reviewed to update the research

programme on the management of mites.

24. In all experiments on wine grape varieties, the

must analysis should be done as proposed till the

facilities for enology are established.

{d{^Ñ g{›{V™m| H.s ~–R>H. Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of  QRT, RAC, IMC, IRC with Significant Decisions
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#&8 AœV _| AZwgœYmZ gbmhH.ma g{_{V Zo _hgyg {H.`m {H.
AJbo AZwgœYmZ gbmhH.ma g{_{V H.s ~–R>H. H.m C{MV
g_` ‹.adar #!"$ Ho. AœV _| h– {Og go {H. g^r
AZwgœYmZ n[a`moOZmAm| _| dfˆ ""7"# H.m So>Q>m Ho. n[aUm_
ÓšVwV {H.`m Om gHo.0 Bg Ho. Abmdm g{_{V H.s gw{dYm
Ho. {bE6 ÓšVw{V Ho. g_` erfˆH.6 H.m`ˆH.VmˆAm| Ho. Zm_6
CÇo�`6 Mmby df̂ Am–a A~ VH. H.s CnbpÖY`m| Am–a ̂ {dŒ`
Ho. AZw_mZm| H.mo em{_b H.aZo H.m gwPmd {X`m J`m0  CÐhm|Zo
{d{^Ñ {df`m| Ho. d–km{ZH.m| Ho. ~rM ~ohVa g_Ðd` Ho. {bE
gwPmd {X`m {Og go {H. AœJya CÍmoJ Ho. {H.gr ^r nhby na
AZwgœYmZ nyUˆ EH.sH.aUÝ.n _| hb {H.`m Om gH.Vm h–0

gœšWmZ AZwgœYmZ g{_{V H.s ~–R>H.
gœšWmZ AZwgœYmZ g{_{V H.s "' dt  ~–R>H. (7) OwbmBˆ

#!"" H.mo S>m¥8 nmœ8 Jw8 AS>gybo6 {ZXoeH. H.s AÏ`jVm _|
Am`mo{OV H.s JBˆ0  Mmby n[a`moOZmAm| H.s dm{fˆH. ÓJ{V Am–a
{nN>bo AmBˆAmagr Am–a AmaEgr Îmam CR>mE JE q~XwAm| na H.s
JBˆ H.maˆdmBˆ ÓšVwV H.s JBˆ Am–a CZ na gXš`m| Îmam MMmˆ H.s JBˆ0

_Ï`md{Y AmBˆAmagr $" OZdar7" ©\.adar #!"# Ho.
Xm–amZ6 S>m¥8 nmœ8 Jw8 AS>gybo6 {ZXoeH. H.s AÏ`jVm _| Am`mo{OV
h†Bˆ Am–a n[a`moOZmAm| H.s ÓJ{V [anmoQ>ˆ VWm {nN>bo AmaEgr Îmam
{g‹.m[aem| na H.maˆdmBˆ [anmoQ>ˆ na MMmˆ h†Bˆ 0 Bgr ~–R>H. _| S>m¥8 Omo8
g{Vem6 nrE_Bˆ Ho. ZmoS>b A{YH.mar Zo  nrE_Bˆ Am–a nrE_gr Ho.
H.m`m] Am–a J{V{d{Y`m| Am–a BZH.m JR>Z6 AZwgœYmZ n[a`moOZmAm|
H.m ZE šdÝ.n6 AZwgœYmZ n[a`moOZm ÓšVmd 2Amanrnr36 _| V–̀ ma
H.aZo Am{X H.s OmZH.mar XoZo Ho. {bE EH. gœJmoŠ>r ÓšVwV H.s0 

25. Finally the RAC felt that the tentative time of next

RAC is by end of February 2013 so that results of

11-12 grape season data of all research projects

will be presented positively. Further it was

suggested to include title, workers, objectives,

achievements till date and of current year and

future projections, for ease of understanding of the

Committee. They also suggested for better

coordination among the Scientists of the different

disciplines so that any research aspect of grape

industry can be tackled in full integration.

Institute Research Committee Meeting
The sixteenth meeting of Institute Research

Committee was convened on 7th and 8th July 2011

under the Chairmanship of Dr. P. G. Adsule, Director.

Annual progress of ongoing projects and action taken

on the points raised by the previous IRC, RAC were

presented and deliberated by the members. 

The 16th Midterm IRC was convened on 31st

January – 1st February 2012 under the chairmanship of

Dr. P. G. Adsule, Director. Progress report of the

ongoing projects and Action Taken Report on

recommendations by previous RAC were also

deliberated. In the same meeting, Dr. J. Satisha, PME,

Nodal Officer presented a seminar about functions and

activities of PME and PMC and its constitution,

formulation of research projects in new format as

Research Project Proposal (RPP) etc.
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gœšWmZ Ó~œYZ g{_{V H.s ~–R>H. 
gœšWmZ Ó~œYZ g{_{V Ho. {ZØZ gXš` h— :

Institute Management Committee Meeting
Following are the members of IMC :

S>m¥8 nmœ8 Jw8 AS>gybo6 {ZXoeH.6 amœ¨>r` AœJya AZwgœYmZ H|.Ã6 nwUo
Dr. P. G.  Adsule, Director, NRC for Grapes, Pune

AÏ`j / Chairman

S>m¥8 BœXw gœ8 gmdœV6 ÓYmZ d–km{ZH. 2nmXn ß`m{Y {dkmZ36 amœ¨>r` AœJya AZwgœYmZ H|.Ã6 nwUo
Dr. Indu S. Sawant, Principal Scientist (Plant Pathology), NRC for Grapes, Pune

gXš` / Members

S>m¥8 E_8 Ó^mH.a6 ÓYmZ d–km{ZH. 2gš™ {dkmZ36 AmBˆAmBˆEMAma6 ~œJbm–a
Dr. M. Prabhakar, Principal Scientist ( Agronomy), IIHR, Bangalore

gXš` / Member

S>m¥8 PmoQ>o6 Ó_wI6 ^mHš.AZwgœ6 jo¿r` šQ>oeZ6 nwUo
Dr. Zote, Head, IA RI, Regional Station, Pune

gXš` / Member

S>m¥8 AmZœX Hw.›ma qgh6 {d^mJmÏ`j6 ‹.b Am–a ~mJdmZr VH.ZrH.s {d^mJ6 ^mHš.AZwgœ6 ZBˆ {XÞbr
Dr. A nand Kumar Singh, Head, Division of Fruit and Hort.Tech., I ARI, New Delhi

gXš` / Member

ghm`H. _hm{ZXoeH. 2~mJdmZr7"36 ^maVr` Hš.{f AZwgœYmZ n[afX6 ZBˆ {XÞbr
The  Assistant Director General (Hort.-I), Indian Council of  Agricultural Research, New Delhi

gXš` / Member

~mJdmZr {ZXoeH.6 Hš.{f Am`w−.mb`6 nwUo
The Director of Horticulture, Commissionerate of  Agriculture, Pune

gXš` / Member

~mJdmZr Am`w−.6 AmœY  ÓXoe gaH.ma6 h–Xam~mX
Commissioner of Horticulture, Govt. of  Andhra Pradesh, Hyderabad

gXš` / Member

gœ`w−. AZwgœYmZ {ZXoeH.6 EZEAmanr6 ÒboZ ©OmoZ6 AmaE‹.AmaEg6 JUoeqIS>6 nwUo
A ssociate Director of Research, N ARP Plain Zone, RFRS, Ganeshkhind, Pune

gXš` / Member

lr _h|Ã emhra6 AÏ`j6 _hmamœ¨> am´` Ãmj ~JmBˆVXma gœK6 nwUo
Mr. Mahendra Shahir, President, Maharashtra State Grape Growers A ssociation, Pune

gXš` / Member

lr amOrd gm_œV6 grBˆAmo6 gwbm AœJya ~mJ6 Zm{gH. {d½Q>oZgˆ Óm8 {b{_Q>oS>6 _wØ~Bˆ
Mr. Rajeev Samant, CEO,  Sula Vineyards, Nasik Vinteners Pvt. Ltd, Mumbai

gXš` / Member

_w®` {dÁm Edœ boIm A{YH.mar6 Ho.ÐÃr` _¾š` {ejm gœšWmZ6 _wœ~Bˆ
Chief Finance and  Accounts Officer, Central Institute of Fisheries Education, Mumbai

gXš` / Member

Óemg{ZH. A{YH.mar6 AœJya6 amœ¨>r` AœJya AZwgœYmZ H|.Ã6 nwUo
A dministrative Officer, NRC for Grapes, Pune

gXš` g{Md
Member Secretary

gœšWmZ _| % ‹.adar6 #!"# H.mo AmBˆE_gr H.s #* dt
~–R>H. Am`mo{OV H.s JBˆ0 

Institute organized 29th IMC meeting on 4th

February 2012. 

{d{^Ñ g{›{V™m| H.s ~–R>H. Am–a ›h¾dnyUˆ {ZUˆ™
Meetings of  QRT, RAC, IMC, IRC with Significant Decisions
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AÐ` _h¾dnyUˆ ~–R>H|

^maVr` AœJya ÓgœšH.aU ~moSˆ> H.s H.m`ˆ `moOZm H.s g_rjm

Ho.ÐÃ _| ^maVr` AœJya ÓgœšH.aU ~moSˆ> H.s AœJya H.s IoVr
na Cng{_{V H.s nhbr ~–R>H. _| H.s JB̂ {g‹.m[aem| na H.m`̂ ̀ moOZm
H.s g_rjm Ho. {bE "! A„Qy>~a #!"" H.mo EH. ~–R>H. Am`mo{OV
H.s JBˆ0 g^r d–km{ZH.m| Zo ~–R>H. _| ^mJ {b`m0

gœšWmZ _| ^maVr` AœJya ÓgœšH.aU ~moSˆ> H.s ~–R>H.

gœšWmZ _| #% ZdØ~a #!"" H.mo6 dmBZ jo¿ H.mo ~…T>mdm XoZo
Ho. {bE dmBZZoQ>6 dmBZ Ó_mUrH.aU Am–a AÐ` _wÇm| na {dMma7
{d_eˆ Am–a dmBZ AZwgœYmZ H.m`ˆH ._m| H.m g_WˆZ H.aZo Ho. {bE
amOšd AOˆZ J{V{d{Y`m| Am{X _wÇm| na MMmˆ H.aZo Ho. {bE S>m¥8
`y8 d|Ho.Q>o�dbwˆ6 gœ`w−. g{Md6 E›E‹.nrAm™6 ZBˆ {XÞbr H.s
AÏ`jVm _| EH. ~–R>H. H.m Am`moOZ {H.`m J`m0 AÏ`j Ho.
Abmdm6 S>m¥8 nmœ8 Jw8 AS>gybo6 2{ZXoeH.6 amAœAZw H|.Ã6 nwUo36 S>m¥8
ZraO AJ dmb 2CnmÏ`j AœJya ~mJ6 gm_œV gmo_m dmBZ {b{_Q>oS>6
Zm{gH.36 lr8 amOrd goR> 2AÏ`j dmBZ g{_{V6 AmBˆOrnr~r36
S>m¥8 O`Xrn H.mbo 2VH.ZrH.s g_Ðd`H. dmBZ7E_AmBˆS>rgr36 S>m¥8
ÓXrn ~mdSo>H.a6 2Ó~œY {ZXoeH.6 {_Q>H.moZ H¦.gÞQ>|gr Am–a
BœOr{Z`[aƒJ g{dˆgoO {b{_Q>oS>36 lr8 gwYmœew 2S>rOrE_6 EnrS>m36
lr8 Eg8 H.mbošdaZ  2bm¥{OH. gm¥ÕQ>3 Am–a H|.Ã Ho. H.Bˆ d–km{ZH.m|
Zo Bg ~–R>H. _| ^mJ {b`m0 ~–R>H. _| dmBZZoQ> Ho. {dH.mg na Ï`mZ
H|.{ÃV {H.`m J`m Wm0 lr8 H.mbošdaZ Zo CZHo. Îmam {dH.{gV
gm¥ÕQ>doa ÓmoJ m_ ÓšVwV {H.`m0 gXš`m| Zo dmBZZoQ> Ho. gwYma6 ~ohVa
AZwaoIUVm Am–a amOšd AOˆZ Ho. {bE gwPmdm| H.s noeH.e H.s0 

Hš.{f AZwgœYmZ Ho. jo¿ _| ~m–{ÈH. gœnXm A{YH.ma Ho. noQ>|Q> Ho.
~mao _| gœdmXm¾_H. ~–R>H.

Hš.{f AZwgœYmZ _| ~m–{ÈH. gœnXm A{YH.ma noQ>|Q> Ho. ~mao _|
") ‹.adar #!"# H.mo EH. gœdmXm¾_H. ~–R>H. Am`mo{OV H.s JBˆ0
~–R>H. _| S>m¥8 Ama nr ZMmZo6 Ó_wI6 JwUdÁmm _yÞ`mœH.Z Am–a gwYma
Ó^mJ Am–a g{Md gXš`6 ©OoS>AmBˆQ>rE_gr6 np�M_ jo¿6 Ho.ÐÃr`
H.nmg Óm–Ímo{JH.s AZwgœYmZ gœšWmZ6 _wœ~Bˆ Am–a gœšWmZ Ho.
d–km{ZH.m| Ho. ~rM MMmˆ h†Bˆ0

Other important meetings

Review action plan of IGPB

A meeting was convened at the Centre to review

the action plan on the recommendations made in the

first meeting of subcommittee on viticulture of Indian

Grape Processing Board on 10th October 2011. All the

scientists participated in the meeting.

IGPB meeting at the Institute

A meeting was convened under the Chairmanship

of Dr. U. Venkateshwaralu, Joint Secretary, Ministry of

Food Processing Industries (MFPI), New Delhi at this

Institute on 24th November  2011 to deliberate on the

issues like Winenet, Wine certification and other related

issues for the promotion of wine sector; and  revenue

generation activities to support the wine programmes.

Beside the Chairman, Dr. P. G. Adsule, (Director, NRC

for Grapes), Dr. Neeraj Agrawal (Vice President- Sula

Vineyards), Mr. Rajiv Seth (Chairman, Oenology

Committee of IGPB), Dr. Jaideep Kale (Technical

Coordinator Wines- MIDC), Dr. Pradeep Bavadekar,

(Managing Director, MITCON Consultancy and

Engineering Services Ltd), Mr. Sudhanshu (DGM

APEDA), Mr. S. Kaaleswaran (Logic Soft) and many

scientists of NRC for Grapes participated in this

meeting. Meeting was mainly focussed on development

of winenet. Mr. Kaaleswaran presented whatever

program developed by him on the basis of grapenet.

Members offered the suggestions for improvement of

winenet as well as better traceability and revenue

generation to IGPB.

Interactive meeting regarding IPR-patenting in
agricultural research

An interactive meeting was organized on 18th

February 2012 regarding IPR- patenting in agricultural

research. The Interaction was held between the

scientists of the Institute and Dr. R. P. Nachane, Head,

Quality Evaluation and Improvement Division and

Member Secretary, ZITMC, West Zone, CIRCOT,

Mumbai.
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nam_eˆ6 noQ>|Q> Am–a Óm–Ímo{J{H.`m| H.m ß`dgm`rH.aU
Consultancy, Patents and Commercialization of Technology

dfˆ Ho. Xm–amZ AœJya H.s IoVr Ho. {d{^Ñ nhbwAm| na g¿h
nam_eˆ H.m`ˆH ._ {H.E JE0 {ZØZ{bpIV gœJR>Zm| H.mo nam_eˆ ÓXmZ
{H.`m J`m0
"8 Bˆ AmBˆ S>Úynm¥ÐQ> Bœ{S>`m {b{_Q>oS> nwUo
#8 VmbwH.m Hš.{f A{YH.mar6 {S>½S>moar
$8 `yamo ‹ y.Q>g6 Zm{gH.
%8 XrnH. ‹.{Qˆ>bmBOgˆ EœS> noQ¨>moHo.{_H.Þg H.mnm}aoeZ {b{_Q>oS>
&8 {gÐO|Q>m Bœ{S>`m {b{_Q>oS>6 nwUo
'8 a–brO Bœ{S>`m {b{_Q>oS>6 Hš.{f agm`Z Ó^mJ6 nwUo
(8 ~rEEgE‹. Bœ{S>`m {b{_Q>oS>6 _wœ~Bˆ
)8 ~m`a H .m¥n gmBœgoO6 {b{_Q>oS>6 nwUo
*8 nš{d bmB‹. gmBœgoO6 _wœ~Bˆ
"!8 YZwH.m EJ rQ>oH. {b{_Q>oS>6 nwUo
""8 Hš.{f {d^mJ6 am´` gaH.ma6 ImZnwa
"#8 BH.mo AJ mo g{dˆgog6 nwUo
"$8 Q>r`ydr Bœ{S>`m Óm8 {b{_Q>oS>6 nwUo
"%8 _r{S>`m Ep„g{~Q>gˆ6 Zm{gH.
"&8 ÓUd EJ mo BœS>šQ¨>rO {b{_Q>oS>6 nwUo

gm_J r hšVmœVaU g_Pm–Vo Ho. VhV amonU gm_J r
H.m {dVaU

dfˆ Ho. Xm–amZ {d{^Ñ dm{Up´`H. {H.š_m|6 _ybdšœV VWm
O_̂Òbm´_ H.s Hw.b *##! H.b_| Zm{gH.6 Zmam`U Jmœd6 gmobmnwa6
{VXmJwœS>r H|.Ã Am–a ~rOmnwa jo¿m| Ho. AœJya C¾nmXH.m| Am–a AZoH.
AZwgœYmZ gœšWmZm| O–go AmKmaH.a AZwgœYmZ gœšWmZ6 nwUo6
^Hš.AZwgœ6 ZBˆ {XÞbr6 nrE`y6 bw{Y`mZm6 E_nrHo.dr6 amh†ar6
ỳEMEg6 ~mJbH.moQ >EgE_Eg6 ~mJdmZr6 Ho.drHo.6 °dm{b`a Am–a

{h_mMb ÓXoe Am{X H.mo {dV[aV H.s JBŸ0 

amonU gm_J r H.s {~H .s
ImZo `mo°`  Am–a dmBZ AœJya H.s H.b{_V Am–a šd_y{bV

bJ^J #8& bmI H.qQ>J nmbr ~–J _| d{YˆV H.s J`r0 BZ amonU
gm_J r H.s {~H .s Ho. _mÏ`_ go6 Ho.ÐÃ Zo bJ^J #8#! bmI Ün`o
amOšd Ho. Ý.n _| A{OˆV {H.E0 

Seventeen consultancy programmes on different

aspects of grape cultivation and were undertaken during

the year. The consultancy was provided to the following

organizations:

1. E.I. Dupont India Ltd. Pune

2. Taluka Agriculture Officer, Dindori

3. Euro Fruits, Nasik

4. Deepak Fertilizers and Petrochemicals Corp. Ltd.

5. Syngenta India Limited, Pune

6. Rallis India Ltd., Agrochemical Division, Pune

7. BASF India Ltd., Mumbai

8. Bayer Crop Science Ltd., Pune

9. Privi Life Sciences, Mumbai

10. Dhanuka Agritech Ltd., Pune

11. Department of Agriculture, State Govt., Khanapur

12. Eco Agro Services, Pune

13. TUV India Pvt. Ltd., Pune

14. Media Exhibitors, Nasik

15. Pranav Agro Industries Ltd., Pune

Distribution of planting material under
Material Transfer Agreement 

During the year a total of 9220 cuttings belonging

to different commercial varieties, rootstocks as well as

germplasm were distributed to grape growers of Nashik

regions, Narayangaon, Solapur, Tidagundi Centre and

Bijapur as well as research institutes like ARI, Pune,

IARI, New Delhi, PAU, Ludhiana, MPKV, Rahuri,

UHS, Bagalkot, SMS, Horticulture, KVK, Gwalior and

Himachal Pradesh. 

Sale of planting material
Approximately 2.5 Lakh rooted cuttings including

grafted and own rooted cuttings of table and wine

grapes were multiplied in poly bags. Through the sale of

these planting material, the Centre earned

approximately 2.20 lakh rupees as revenue.

��
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��

AZw_mo{XV A{daV gœšWmZ H.m`ˆH ._
Approved On-Going Institute Programmes

"8 ImZo `mo°`6 dmBZ6 {H.e{_e6 Oyg 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

&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.Q>mBˆ Ho. ~mX Óm–Ímo{J{H.`m| H.m {dH.mg

"&8 gyMZm Am–a ÓboIZ ÓUmbr 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

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 micro-

organisms

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
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d–km{ZH.m| H.s ~–R>H.6 H.m™ˆembm6 go{›Zma AmXr ›| ^mJrXmar
Participation of Scientists in Meetings, Workshops, Seminars etc.

AœVamˆœ¨>r` go{_Zma 9 gœJmoŠ>r 9 gØ_obZ
International 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

S>m¥8 AZwamYm CnmÏ`m`
Dr.  Anuradha Upadhyay

AœVamˆœ¨>r` gØ_obZ ImÍ gwajm Ho. {bE
nmXn O–d Óm–Ímo{JH.s: ZBˆ ‹ œ.{Q>`gˆ
International Conference on Plant

Biotechnology for Food Security:

New Frontiers

#"7#% ‹.adar /
February 2012

gmogmBQ>r ‹.m¥a nmXn O–dagm`Z Am–a O–d
Óm–Ímo{JH.s6 ^mHš.AZwgœ6 ZBˆ {XÞbr Îmam
Am`mo{OV
The Society for the Plant

Biochemistry and Biotechnology,

IARI, New Delhi

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

S>m¥8 Xr8 qg8 `mXd
Dr. D. S. Yadav

O–{dH. Hš.{f na amœ¨>r` gœJmoŠ>r Edœ
{dMmamoÁmOH. H.m`ˆembm
National Symposium cum

Brainstorming Workshop on Organic

A griculture  

"*7#! AÓ–b /
 April 2011

^maVr™ O–d Hš.{f gmogmBQ>r6 nmb_nya;
^mHš.AZwn6 ZBˆ {XÞbr; O–{dH. Hš.{f Ho.
{bE amœ¨>r` Ho.ÐÃ6 Jm{©O`m~mX; Am–a
grEgHo. {h_mMb ÓXoe Hš.{f
{d�d{dÍmb`6 nmb_nya Îmam nmb_nya _|
Am`mo{OV 
Jointly organized by Organic

Agricultural Society of India,

Palampur;, ICA R, New

Delhi;National Centre of Organic

Farming, Ghaziabad; and CSK HP

A gricultural University, Palampur at

Palampur
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H.m`ˆembmEœ 9 ~–R>H|  Workshops / Meetings

d–km{ZH. H.m Zm_
Name of the scientists

H.m`ˆembm9~–R>H. H.m erfˆH.
Title of workshop/meeting

Ad{Y
Period

Am`moOH. Edœ šWmZ
Organizer and place

S>m¥8 BœXy gœ8 gmdœV
Dr. Indu S Sawant

EE_EEEg n[a`moOZm H.s dm{fˆH. g_rjm ~–R>H.
A nnual Review Meeting of  AMAAS Project

"%7"& _Bˆ /
May #!""

_C / Mou

S>m¥8 A8 Hw.8 e_mˆ
Dr. A . K. Sharma

ImÍ gwajm Am–a _mZH. A{Y{Z`_ na ~–R>H.
A  meeting on Food Safety and Standards

Act

"' OyZ / June
2011

E_grgrAmBˆE6 nwUo
MCCIA , Pune

S>m¥8 BœXy gœ8 gmdœV
Dr. Indu S. Sawant

O–dH.sQ>Zmer7JwUdÁmm Am�dmgZ na {dMmamoÁmOH.
g¿
Brain Storming Session on Biopesticides-

Quality assurance.

#% OyZ / June
2011

EZEEEg6 {XÞbr 
N  AAS, Delhi

lr_Vr em{bZr
{edÓH.me
Mrs. S. Salini

#"dr gXr Ho. {bE Hš.{f H.sQ> {dkmZ : AmJm›r
amšVm na amœ¨>r` ~–R>H.
National Meeting on  Agricultural

Entomology for the 21st Century : The way

forward

#&7#' AJšV /
 August 2011

amœ¨>r` Hš.{f Cn`moJr H.sQ> Ö`yamo6 ~|JbwÜ
National Bureau of  Agriculturally

Important Insects, Bangalore

S>m¥8 A8 Hw.8 e_mˆ
Dr.  A. K. Sharma

EZEAmBˆnr Ho. _mZd gœgmYZ {dH.mg H.m`ˆH ._ Ho.
VhV AœVamˆœ¨>r` Ó{ejU Ho. Xm–amZ d–km{ZH.m| Îmam
ÓmÔ {ddaU H.s g_rjm Ho. {bE Cn _hm{ZXoeH.
2~mJdmZr3 Îmam ~wbmBˆ J`r ~–R>H.
A meeting convened by DDG (Horticulture)

to review the exposure of scientists gained

during International Training under HRD

program of NA IP

'7( {gVœ~a /
September 2011

EZEEggr n[aga6 ZBˆ {XÞbr
N ASC Complex, New Delhi

S>m¥8 Jm–8 {e8 H.ar~gmÒnm
Dr. G. S. Karibasappa

_mZZr` Hš.{f _œ¿r Ho. gmW M`{ZV d–km{ZH.m| H.s
~–R>H.
Meeting of selected scientists with the

Honble Minister of  Agriculture

#(7#) {gVœ~a /
September 2011

EZEEggr n[aga6 ZBˆ {XÞbr
N ASC Complex, New Delhi

S>m¥8 A8 Hw.8 e_mˆ
Dr. A. K. Sharma

An{eœ> Cn`moJ Am–a šdmšÂ` ImÍ nXmWˆ na
gœH.ÞnZm {Q>ÒnUr n[aŒHš.V Am–a {dH.{gV H.aZo Ho.
{bE ~–R>H.
A  meeting to refine and develop the concept

notes on waste utilization and health foods  

#) {gVœ~a /
September 2011

Ó_wI6 H.Q>mBˆ CnamÐV Óm–Ímo{J{H.
{d^mJ6 ^m8~m8AZw8gœ86 ~—JbwÜ
Head, Division of Postharvest

Technology, IIHR, Bangalore

NRC for Grapes | Annual Report 2011-12
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d–km{ZH. H.m Zm_
Name of the scientists

H.m`ˆembm9~–R>H. H.m erfˆH.
Title of workshop/meeting

Ad{Y
Period

Am`moOH. Edœ šWmZ
Organizer and place

S>m¥8 A8 Hw.8 CnmÏ™m™
S>m¥8 g8 X8 am_Q>oHo
Dr. A. K. Updhyay

Dr. S. D. Ramteke

"# dt nœMdm{fˆH. `moOZm Ad{Y Ho. {bE nmXn
eara{H .`m AZwgœYmZ H.s ÓmW{_H.Vm na
{dMmamoÁmOH. g¿
Brain Storming Session on Prioritization of

Plant Physiological Research for 12th Five

Year Plan Period

&7' AJšV /
August 2011

^m8 Hš.8 AZw8 gœ86 ZBˆ {XÞbr>
ICAR. New Delhi

S>m¥8 nmœ8 Jw8 AS>gybo6 
S>m¥8 Jm–8 {e8 H.ar~gmÒnm6
S>m¥8 A8 Hw.8 CnmÏ`m`6
S>m¥8 Xr8 qg8 `mXd Am–a
S>m¥8 amoeZr g_Wˆ
Dr. P. G.  Adsule, Dr.

G. S. Karibasappa,

Dr.  A. K. Upadhyay,

Dr. D. S. Yadav and

Dr. Roshni Samarth

CŒU H.{Q>~œYr` ‹.b na EAmBˆgrAmanr H.s #!dt
g_yh H.m`ˆH.Vmˆ ~–R>H.
XX Group Workers Meeting on  AICRP on

Sub Tropical Fruits.  

#) {gVœ~a go #
A−y.~a #!""
28th September

to 2nd October

2011

noar`mHw.b_6 V{_bZmSw>
Periyakulam, Tamil Nadu

S>m¥8 A8 Hw.8 CnmÏ`m`
Dr.  A. K. Upadhyay

,nmZr1 na {dMmamoÁmoOH. ~–R>H.
Brain storming meet on Water 

") A−y.~a /
October 2011

amœ¨>r` _N>br AmZwdœ{eH. gœgmYZ
Ö`yamo6 bIZD.
National Bureau of Fish Genetics

Resources, Lucknow

S>m¥8 A8 Hw.8 e_mˆ
Dr.  A. K. Sharma

BœQ>a{d{Q>g Bœ{S>`m #!"" {deofk ~–R>H.
Intervitis INDIA 2011 expert meeting

"! Zdœ~a /
November 2011

O_ˆZ dmBZ C¾nmXH. gœK Am–a
`y~rE‹.AmaEEZgrBˆ Îmam gœ`w−. Ý.n go
nwUo _| Am`mo{OV
Jointly organized by German

Wine Growers  Association and

UBIFR NCE at Pune.

g^r d–km{ZH.
A ll scientists

dmBZZoQ> Edœ dmBZ Ó_mUrH.aU Am–a AÐ` _wÇm| na
MMmˆ
 A discussion on Winenet and wine

certification and other issues 

#% Zdœ~a /
November 2011

amAœAZwHo.6 nwUo
NRC for Grapes, Pune

S>m¥8 A8 Hw.8 e_mˆ
Dr.  A. K. Sharma

Hš.{f Ho. AJ Ur jo¿m| _| {dXoem| _| Ó{e{jV
d–km{ZH.m| H.s gœnHˆ. ~–R>H.
Interaction meet with scientists trained

abroad in frontier areas of agriculture 

#)7$! Zdœ~a /
November 2011

EZEEggr n[aga6 ZBˆ {XÞbr
N ASC complex New Delhi

d–km{ZH.m| H.s ~–R>H.6 H.m™ˆembm6 go{›Zma AmXr ›| ^mJrXmar
Participation of  Scientists in Meetings, Workshops, Seminars etc.
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d–km{ZH. H.m Zm_
Name of the scientists

H.m`ˆembm9~–R>H. H.m erfˆH.
Title of workshop/meeting

Ad{Y
Period

Am`moOH. Edœ šWmZ
Organizer and place

S>m¥8 Omo8 gVrem
Dr. J. Satisha

ÓmoQ>rZ go Ómo{Q>Amo_ : O–d gyMZm {dkmZ Ä{œ>H.moU 
Workshop on Proteins to Proteomes :

Bioinformatics  Approaches

"'7"* {Xgœ~a /
December 2011

O–d Óm–Ímo{JH.s {d^mJ6 ^maV Îmam
Óm`mo{OV Am–a nwUo {d�d{dÍmb` _|
Am`mo{OV
Organized by Department of

Biotechnology, India and

University of Pune

S>m¥8 BœXy gœ8 gmdœV
Dr. Indu S. Sawant

AmBˆE_gr ~–R>H.
IMC Meeting  

% OZdar /
January 2012

am8 Zt~y dJu™ AZw8 Ho.86 ZmJnwa
NRC for Citrus, Nagpur

S>m¥8 nmœ8 Jw8 AS>gybo Am–a
S>m¥8 A8 Hw.8 e_mˆ
Dr. P. G.  Adsule and

Dr.  A. K. Sharma

XXI ^maVr` ImÍ d–km{ZH.m| Am–a Óm–Ímo{JH.s {dXm|
H.m H.Ðd|eZ8 S>m¥8 nmœ8 Jw8 AS>gybo Zo Am–Ímo{JH.
ÓgœšH.aU _| ZdmMma na VH.ZrH.s g¿ H.s
AÏ`jVm H.s / XXI Indian Convention of
Food Scientists and Technologists. Dr. P. G.

 Adsule chaired the Technical Session on

Innovations in Industrial Processing.

#!7#" OZdar /
January 2012

^maVr™ ImÍ d–km{ZH. Am–a
Óm–Ímo{JH.s{dXm| H.m gœK6 nwUo
 Association of Food Scientist and

Technologists of India, Pune

S>m¥8 Omo8 gVrem
Dr. J. Satisha

^mHš.AZwn gœšWmZm| Ho. nrE_Bˆ gobm| Ho. Ó^mar
A{YH.m[a`m| Ho. {bE OmJÝ.H.Vm Edœ Ó{ejU
H.m`ˆembm / Sensitization cum Training
Workshop for the Officer in charge of PME

Cells of IC AR Institutes 

# ‹.adar /
February 2012

^mHš.gmœAZwgœ6 ZBˆ {XÞbr Îmam Ho.ÐÃr`
_¾š` {ejm gœšWmZ6 _wœ~Bˆ _|
Am`mo{OV / IASR, New Delhi at
Central Institute of Fisheries

Education, Mumbai

S>m¥8 Omo8 gVrem
Dr. J. Satisha

dfˆ #!""7"# Am–a #!"#7"$ Ho. {bE RFD
V–`ma H.aZo9Aœ{V_ Ý.n XoZo Ho. {bE ~–R>H. 
RFD meeting convened by A ssistant

Director General (Hort.), ICA R to finalize/

prepare RFD for 2011-12 and 2012-13 

## ‹.adar /
February 2012

ghm`H. _hm{ZXoeH. 2~mJdmZr36
^mHš.AZwn6 ZBˆ {XÞbr 
A ssistant Director General

(Horticulture), IC AR, New Delhi

S>m¥8 AZwamYm CnmÏ`m`
Dr.  Anuradha

Upadhyay

EZE~rOr ^mJrXma ~–R>H.
N ABG Partners meet

"' _mMˆ / 
March 2012

amœ¨>r` nmXn AmZwdœ{eH. gœgmYZ Ö`yamo6
ZBˆ {XÞbr
National Bureau of Plant Genetic

Resources, New Delhi

S>m¥8 Jm–8 {e8 H.ar~gmÒnm
Dr. G. S. Karibasappa

Xygar AmBˆE_gr ~–R>H.
2nd IMC meeting 

#* _mMˆ / 
March 2012

amœ¨>r` AO–{dH. VZmd Ó~œYZ gœšWmZ6
~mam_Vr / NIASM, Baramati
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d–km{ZH. H.m Zm_
Name of the scientists

H.m`ˆembm9~–R>H. H.m erfˆH.
Title of workshop/meeting

Ad{Y
Period

Am`moOH. Edœ šWmZ
Organizer and place

S>m¥8 BœXy gœ8 gmdœV
Dr. Indu S. Sawant

jo¿ Am–a ~mJdmZr ‹.gbm| Ho. nUˆ YÖ~m amoJ H.m
{ZXmZ Am–a Ó~œYZ na AmoAmanr H.s {¿dm{fˆH.
g_rjm ~–R>H. / 3 year Review Meeting on
ORP on Leaf Spot Diseases of field and

horticultural crops

$7% _mMˆ /
March 2012

^m8~m8AZw8gœ86 ~—JbwÜ
IIHR, Bangalore

��

{d{eœ> AmJœVwH.
Distinguished Visitors

n S>m¥8 adrÐÃ Hw._ma6 ghm`H. _hm{ZXoeH. 2gr36 ^maVr` Hš.{f
AZwgœYmZ n[afX6 ZBˆ {XÞbr 7 #& A„Qy>~a #!""

n ImÍ Am–a n`mˆdaU [agMˆ EO|gr6 ̀ yHo. go lr _mBH. hoV_ÐgH.s
Am–a Ama {g_Sˆ> Õ`y©Oob 7 ") ZdØ~a #!""

n S>m¥8 dr8 EZ8 Jm–a6 grBˆAmo6 E‹.EgEgEAmB 6 ZBˆ {XÞbr Am–a
S>m¥8 Eg8 Ho.8 XÁmm6 Cn _hm{ZXoeH. 2‹.gb {dkmZ36 ^maVr`
Hš.{f AZwgœYmZ n[afX6 ZBˆ {XÞbr 7 #! OZdar #!"#

n A_o[aH.s XyVmdmg go lr _mHˆ. {J{é 7 # ‹.adar #!"#

n lr Amerf e_mˆ6 `yZošH.mo9 ~rAmBˆdr~r 7 ( ‹.adar #!"#

n S>m¥8 Omog{bZ noamSˆ>6 `yZošH.mo Mo`a6 dmBZ H.s gœšHš.{V Am–a
naœnam6 ~aJœS>r {d�d{dÍmb`6 ‹ .mœg 7 "( ‹.adar #!"#

n EnrS>m Ho. {ZXoeH. ~moSˆ> 7 * _mMˆ #!"#

n ÓYmZ g{Md 2~mJdmZr36 H.ZmˆQ>H. gaH.ma 7 "* _mMˆ #!"#

n Dr. Ravindra Kumar, ADG (C), ICAR, New Delhi

on 25th October 2011.

n Mr. Mike Hetmanski and R.Cmard Fussel from

FERA on 18th November 2011.

n Dr. V. N. Gaur, CEO, FSSAI, New Delhi and Dr.

S.K. Datta, DDG (CS), ICAR, New Delhi on 20th

January 2012.

n Mr. Marc Gilley from US Embassy on 2nd February

2012.

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

February 2012.

n Dr. Jocelyne Perard, UNESCO CHAIR, Culture &

Traditions of Wine, University of Burgundy, France

on 17th February, 2012.

n Board of Director of APEDA on 9th March 2012.

n Principal Secretary (Horticulture), Govt. of

Karnataka on 19th March 2012.

��

d–km{ZH.m| H.s ~–R>H.6 H.m™ˆembm6 go{›Zma AmXr ›| ^mJrXmar
Participation of  Scientists in Meetings, Workshops, Seminars etc.
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AZwgœYmZ Eœd Ó~œYZ H.›ˆMmar dJˆ
Research and Management Personnel

{ZXoeH.
S>m¥8 nmœ8 Jw8 AS>gybo

\.gb gwYma
S>m¥8 Jm–8 {e8 H.ar~gÒnm ÓYmZ d–km{ZH. 2~mJdmZr3

S>m¥8 AZwamYm CnmÏ`m` d[aŠ> d–km{ZH. 2O–d Óm–Ímo{JH.s3

S>m¥8 amoeZr am8 g›Wˆ d–km{ZH. 2~mJdmZr3

\.gb C¾nmXZ
S>m¥8 am8 Jw8 gmo_Hwœ.da ÓYmZ d–km{ZH. 2~mJdmZr3

S>m¥8 AO` Hw._ma CnmÏ`m` d[aŠ> d–km{ZH. 2_šXm {dkmZ3

S>m¥8 g8 X8 am_Q>oHo. d[aŠ> d–km{ZH. 2nmXn eara{H .`m {dkmZ3

S>m¥8 O8 e_mˆ d[aŠ> d–km{ZH. 2_šXm {dkmZ3

S>m¥8 Omo8 gVrem d[aŠ> d–km{ZH. 2~mJdmZr3

S>m¥8 A8 Hw.8 Jmošdm›r d[aŠ> d–km{ZH. 2~mJdmZr32"&8!%8#!"" VH.3

\.gb gœajU
S>m¥8 BÐX† gœ8 gmdœV ÓYmZ d–km{ZH. 2nmXn amoJ {dkmZ3

S>m¥8 gœO` Xr8 gmdœV ÓYmZ d–km{ZH. 2nmXn amoJ {dkmZ3

S>m¥8 H.m–{eH. ~¥ZOu d[aŠ> d–km{ZH. 2Hš.{f agm`Z {dkmZ3

S>m¥8 Xr8 qg8 `mXd d–km{ZH. 2H.sQ> {dkmZ3

lr_Vr Eg§8 em{bZr d–km{ZH. 2H.sQ> {dkmZ3 2"*8"#8#!"" VH.3

lr›Vr A›bm ™y8 d–km{ZH. 2H.sQ> {dkmZ3 2##8"#8#!"" go3

H.Q>mBˆ CnamÐV Óm–Ímo{JH.s
S>m¥8 AO` Hw._ma e_mˆ d[aŠ> d–km{ZH. 2~mJdmZr3

Hš.{f AZwgœYmZ gyMZm ÓUmbr
lr_Vr H.{dVm _wœXZH.a d–km{ZH. d[aŠ> n–_mZm 2Hš.{f _| H.ØÒ`yQ>a Ó`moJ3

ÓemgZ Edœ {dÁm
lr8 EZ8 Jmonmb Óemg{ZH. A{YH.mar 2!%8"!8#!"" VH.3

lr8 ›8 ^m8 Iw~S>rH.a Óemg{ZH. A{YH.mar 2!"8"!8#!"" go3

lr8 Amo8 ~m~y ghm`H. Óemg{ZH. A{YH.mar
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~w{Z`mXr T>mœMo H.m {dH.mg
Infrastructure Development

AœJya ~JrMo

nmXn {d{dYVm Am–a {H.gmZ A{YH.ma Óm{YH.aU6 ^maV
gaH.ma Îmam {dÁm nmo{fV6 AœJya Ho. {bE S>r`yEg narjU H|.Ã H.s
šWmnZm # EH.…S> Ójo¿ _| ÓmaØ^ H.s JBˆ0

Ó`moJembm

dfˆ Ho. Xm–amZ #S>r7 Bbo‰Q¨>mo‹.moao{gg ÓUmbr 2_ÞQ>r‹.moa II
Bbo‰Q>moo‹.moao{gg `y{ZQ>36 {S>{OQ>b H–._am Ho. gmW šQ>r[a`mo
_mBH .mošH.mon6 Cç ÓXêZ Vab H .mo_Q>moJ m‹.s ÓUmbr 2EMnrEbgr3
ÓmÔ {H.E JE0

nwšVH.mb`

dfˆ Ho. Xm–amZ6 {ZØZ ZE Ó{d{œ>`m¦ nwšVH.mb` _| Omo…S>r JBŸ0

Vineyard

Establishment of DUS Testing Centre for grapes

was initiated on 2 acre plot with financial support from

Protection of Plant Varieties and Farmers’ Rights

Authority, Govt. of India.

Laboratory

During the period 2D electrophoresis system

(Multiphor II electrophoresis Unit) with all the

accessories, steromicroscope with digital camera, High

Performance Liquid Chromatograph (HPLC) system

with accessories were procured. 

Library

During the year, following new accessions were

added to the library.

_X
Sl. No.

_X
Item

Cnhma
Gift

I[aXo h†E
Purchased

Hw.b
Total

1. nwšVH|.
Books

4 38 42

2. d–km{ZH. n{¿H.mEœ
Scientific journals

__ 6 6

ZBˆ gœaMZmEœ

_OXyam| Ho. {bE ZB̂ „bmoH. Ý._ H.m {Z_m̂U {H.`m J`m h– Am–a
H¦.nmCœS> Xrdma _O~yV H.s JBˆ0

‹.m_ˆ {dH.mg

Ó`moJm¾_H. AœJya ~JrMm| H.s šWmnZm Ho. {bE %8& EH.…S>
jo¿ H.mo {dH.{gV {H.`m J`m0

New Structures

New cloak room for labourers has been

constructed and Compound wall is strengthened.

Farm Development

4.5 acre farm area is developed for establishment

of experimental vineyards.

��
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AÐ™ J{V{d{Y™mœ
Other Activities

qhXr nIdm…S>m
{dJV dfˆ H.s Vah Bg dfˆ ^r gœšWmZ _| {hÐXr nIdm…S>m

H.m Am`moOZ {H.`m J`m0 "% {gVœ~a #!"" H.mo {hÐXr {Xdg Ho.
Adga na enW J hU H.m`ˆH ._ H.m Am`moOZ {H.`m J`m0 {hÐXr
nIdm…S>o Ho. Xm–amZ {hÐXr AZwdmX6 {hÐXr ß`mH.aU Edœ n¿boIZ6
H.{dVm nmR>6 Ó�ZmoÁmar6 {hÐXr {Z~œY boIZ6 Ameŵ mfU6 H¦.ØÒ ẁQ>a
na {hÐXr Q>œH.U Am{X {d{^Ñ Ó{V`mo{JVmAm| H.m Am`moOZ {H.`m
J`m0 BZ Ó{V`mo{JVmAm| _| HoÐÃ Ho. g^r H._ˆMm[a`m| Zo ~…T>7M…T>
H.a ^mJ {b`m0

{hÐXr nIdm…S>m H.m g_mnZ g_mamoh {XZmœH. #* {gVœ~a
#!"" H.mo gœnÑ h†Am0 Bg Adga na lr8 amOoÐÃ ÓgmX d_mˆ6
ghm`H. {ZXoeH.6 amO^mfm {d^mJ6 ^maV gaH.ma6 {hÐXr {ejU
`moOZm6 nwUo Am–a lr8 e{e nmb qgh6 n[a`moOZm A{YH.mar6 ÓJV
gœJUH. {dH.mg Ho.ÐÃ6 nwUo H.mo A{V{W Ho. Ün _| Am_œ{¿V {H.`m
J`m0 Ho.ÐÃ Ho. ghm`H. Óemg{ZH. A{YH.mar lr8 Amo8 ~m~y Îmam
{dJV dfˆ {H.E JE H.m`ˆ H.s OmZH.mar Xr J`r VWm {hÐXr
nIdm…S>m Ho. Xm–amZ gØnÑ {d{^Ñ Ó{V`mo{JVmAm| go AdJV H.am`m
J`m0

_w®` A{V{W lr8 amOoÐÃ ÓgmX d_mˆ Am–a lr8 e{e nmb
qgh Zo  Am–a  Ho.ÐÃ _| {hÐXr _| {H.`o Om aho H.m`ˆ H.s gamhZm H.s
Edœ Anojm H.s {H. g^r H._ˆMmar nyao dfˆ AnZm A{YH. go A{YH.
H.m`ˆ {hÐXr _| H.a|Jo0 CÐhm|Zo amO^mfm {d^mJ Îmam {dH.{gV
gm¥ÕQ>do`gˆ H.m X–{ZH. H.m_H.mO _| Ó`moJ H.aZo H.m AZwamoY {H.`m0
g_mnZ g_mamoh Ho. Adga na {d{^Ñ Ó{V`mo{JVmAm| Ho. {dOoVmAm|
H.mo _w®` A{V{W Îmam ZH.X nwašH.ma {X`m J`m0 H.m`ˆH ._ H.m
gœMmbZ lr8 Amo8 ~m~y6 ghm`H. Óemg{ZH. A{YH.mar Zo ~S>r
Hw.ebVm Edœ g‹.bVm Ho. gmW {H.`m0 

g_mnZ g_mamoh Ho. {XZ hr {hÐXr H.m`ˆembm H.m Am`moOZ
^r {H.`m J`m0 H.m`ˆembm _| lr8 amOoÐÃ ÓgmX d_mˆ Am–a lr8
e{e nmb qgh Zo  {d{^Ñ {hÐXr gm¥ÕQ>dò a Ho. Ó`moJ H.s OmZH.mar
Xr J`r VWm Z`o {dH.{gV gm¥ÕQ>do`a H.s gwb^Vm Edœ gwJ_Vm go
H._ˆMm[a`m| H.mo AdJV H.am`m0 _m`H .mogm¥ÕQ> qdS>moO _| {hÐXr Ho.
`w{ZH.moS> ‹.m¥ÐQ> Ho. Ó`moJ H.s OmZH.mar Xr0

{hÐXr nIdm…S>o H.m g_mnZ {hÐXr A{YH.mar S>m¥8 A8 Hw.8
e_mˆ Îmam YÐ`dmX kmnZ Ho. gmW h†Am0

{hÐXr H.m™ˆembm
## {Xgœ~a #!"" H.mo Ho.ÐÃ _| {hÐXr H.m`ˆembm H.m

Am`moOZ {H.`m J`m {Og_| g^r H._ˆMm[a`m| H.mo `w{ZH.moS> Am–a
{d{^Ñ {hÐXr gm¥ÕQ>do`a H.s OmZH.mar Xr J`r0

n¿ß™dhma
gœšWmZ _| ÓmÔ qhXr n¿m| H.m CÁma Ho.db qhXr _| hr {X`m

OmVm h–0 gmW hr gmW Hw.N> n¿m| Ho. CÁma  {Î^mfr ^r hmoVo h—0 Bg
dfˆ gœšWmZ go "$"( n¿ {hÐXr _| Am–a "#! n¿ {Î^mfr Ün _|
Óo{fV {H.E JE0

qhXr n{¸>H.m
Ho.ÐÃ Ho. Ódoe H.j _| EH. n{¸>H. šWm{nV H.s J`r h–0

{OgH.m Ó`moJ {hÐXr OmZH.mar Ho. {bE {H.`m OmVm h–0 Bg na
Ó{V{XZ EH. {hÐXr eÖX {bIm OmVm h– VWm CgH.m AœJ oOr _|
AZwdmX {bIm OmVm h–0 Bg n{¸>H.m na X–{ZH. _m–g› H.s OmZH.mar
{hÐXr _| hr {bIr OmVr h–0

{V_mhr Ó{VdoXZ VWm ~–R>H.
Ho.ÐÃ _| {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.`o
JE H.m`m] H.s OmZH.mar Xr JBˆ0 {hÐXr H.m`m] H.s g_rjm VWm {hÐXr
Ho. Ó`moJ H.mo Ý.{MH.a ~ZmZo Ho. {bE {Z`V g_` na {hÐXr
H.m ˆ̀H.m[aUr H.s ~–R>H. h†Bˆ0 ~–R>H. _| ÓmÒV {ZX}em| na gmW hr gmW
{dMma {H.`m J`m0

g›mamoh / Celebrations

šWmnZm {Xdg 

") OZdar #!"# H.mo Ho.ÐÃ _| šWmnZm {Xdg _Zm`m J`m0
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Bgr {XZ "**( _| Bg gœšWmZ H.s šWmnZm h†Bˆ Wr0 Bg Adga
na S>m¥8 Eg8 d|Ho.Q>a_Z6 nydˆ {ZXoeH.6 ^maVr` Obdm`w {d^mJ
2AmB̂ E_ S>r36 nwUo VWm S>m¥8 _Yw[a_m Xr{jV6 nyd̂ {d^mJ AÏ`j6
agm`Z {d^mJ6 nwUo {d�d{dÍmb`6 nwUo6 _w®` A{V{W Wo0
g_mamoh H.m ÓmaØ^ ^maVr` Hš.{f AZwgœYmZ n[afX Ho. JmZ Ho.
gmW h†Am0 S>m¥8 d|Ho.Q>a_Z Edœ S>m¥8 _Yw[a_m Xr{jV H.m šdmJV
{H.`m J`m VWm BZHo. Îmam {d{^Ñ jo¿m| _| {H.E JE AZwgœYmZ Edœ
CnbpÖY`m— go CnpšWV g_wXm` H.mo n[a{MV H.am`m J`m0 Bg
Adga na S>m¥8 d|Ho.Q>a_Z Zo AnZo gØ~moYZ _| Obdm`w n[adVˆZ
VWm ^maVr` Hš.{f na hmoZo dmbo Ano{jV Ó^mdm| Ho. ~mao _|
OmZH.mar Xr0 CÐhmoZo ~Vm`m {H. h_| A~ Eogr {©H.š_m| H.m {dH.mg
H.aZm Mm{hE Omo A{YH. Vmn_mZ Ho. AZwHy.b hm|0 CZHo. AZwgma
AmZodmbo g_` _| ‹.gbm| na H.sQ>m| H.m A{YH. Aga XoIZo H.mo
{_b gH.Vm h–0 S>m¥8 _Yw[a_m Xr{jV Zo An{eœ> Ó~œYZ na ÓH.me
S>mbm VWm ~Vm`m {H. {d{^Ñ ‹.b VWm gpÖO`m| Ho. An{eœ> H.mo
~ohVa T>œJ go H–.go Ó`moJ {H.`m Om`o0 S>m¥8 nr8 Or8 AS>gybo6
{ZXoeH. Zo Bg Adga na gœšWmZ Îmam {nN>bo dfm] _| {H.E JE
AZwgœYmZ Edœ CnbpÖY`m— Ho. ~mao _| OmZH.mar Xr0 S>m¥8 nr8 Or8
AS>gybo Zo H.hm {H. h_mam gœšWmZ Obdm`w n[adVˆZ go hmoZo dmbo
Ó^mdm| H.mo g_P ahm h– Am–a h_ Bg {Xem _| {d{^Ñ šVam| na H.m`̂
ewÝ. H.a MwHo. h—0 g_mamoh Xmonha ~mX YÐ`dmX Ho. gmW g_mÔ
h†Am0 BgHo. ~mX {d{^Ñ Ó{V`mo{JVmAm| H.m Am`moOZ ^r h†Am
Bg_| H._ˆMm[a`m| Zo ^mJ {b`m0

šdmYrZVm [Xdg

gœšWmZ _| "& AJšV #!"" H.mo šdVœ¿Vm {Xdg gCémg
_Zm`m J`m0 {ZXoeH.6 S>m¥8 nmœ8 Jw8 AS>gybo Zo ÏdOmamohU {H.`m
Am–a g^r H._ˆMm[a`m| Zo amœ¨>ÏdO H.mo gbm_r Xr0

gVHˆ.Vm gÔmh

gœšWmZ _| $" A−y.~a go & ZdØ~a #!"" Ho. Xm–amZ
gVHˆ.Vm gÔmh _Zm`m J`m0 gÔmh Ho. nhbo {XZ gœšWmZ Ho.
{ZXoeH. Zo g^r H._ˆMm[a`m| H.mo Ó{Vkm {XbmBˆ Am–a gœšWmZ H.s
g^r J{V{d{Y`m| _| Bˆ_mZXmar Am–a nmaX{eˆVm bmZo _| gVHˆ.Vm
gÔmh Ho. _h¾d Ho. ~mao _| OmZH.mar Xr0 Bg Adga na lr8 {ddoH.

g„goZm6 Ho.ÐÃr` AÐdofU Ö`yam6 ^ œ>mMma {ZamoYH. emIm6 nwUo Zo
gVHˆ.Vm na ÓšVw{V Ho. gmW gmW ̂  œ>mMma H.s amoH.Wm_ A{Y{Z`_
Ho. ~mao _| OmZH.mar Xr0 

JUVœ¿ {Xdg

ha dfˆ H.s Vah Bg dfˆ ^r gœšWmZ _| #' OZdar #!"#
H.mo Xoe H.m JUVœ¿ {Xdg gCémg _Zm`m J`m0 {ZXoeH.6 S>m¥8 nmœ8
Jw8 AS>gybo Zo ÏdOmamohU {H.`m Am–a g^r H._ˆMm[a`m| Zo amœ¨>ÏdO
H.mo gbm_r Xr0

S>m¥8 Or8 Eg8 Mr›m H.s OÐ› dfˆJmœR>

Ho.ÐÃ _| # AJšV #!"" H.mo Hš.{f _h{fˆ šdJu` S>m¥8 Or
Eg Mr_m H.s ""( O`œVr _ZmBˆ JBˆ0 ^maV _| AœJya AZwgœYmZ Ho.
{bE CZHo. ̀ moJXmZ H.s A{^šdrHš.Vr Ho. Ý.n _| H|.Ã H.s Ó`moJembm
Edœ _w®` Óemg{ZH. ^dZ H.m Zm_ S>m¥8 Or Eg Mr_m ^dZ aIm
J`m h–0  Bg Adga na H|.Ã Ho. gœJ hmb` _| S>m¥8 Mr_m Ho. EH.
{M¿ H.m AZmdaU CZHo. nw¿ OZab 2godm{ZdšÁm3 EZ Eg Mr_m
Îmam H.am`m J`m0 {M¿ AZmdaU Ho. g_` H.Zˆb 2godm{ZdšÁm3
OmoJ6 H.Zˆb 2godm{ZdšÁm3 lr Mm–hmZ6 S>m¥8 nmœ8 Jw8 AS>gybo6
{ZXoeH. Am–a AÐ` H._ˆMmar Am–a _oh_mZ CnpšWV Wo0 S>m¥8 nmœ8 Jw8
AS>gybo6 Zo g^m H.m šdmJV {H.`m Am–a ^maVr` ~mJdmZr {deof

Ý.n go ‹.b ‹.gbm| H.s CÑV {H.š_m| Ho. {dH.mg O–go AœJya H.s Mr_m
gmho~r6 AZma H.s {H.š_ JUoe Am–a A_Ý.X H.s {H.š_ gaXma6
Ho. {bE šdJu` S>m¥8 Or8 Eg8 Mr_m Ho. `moJXmZ na ÓH.me S>mbm0

AÐ™ J{V{d{Y™mœ
Other Activities
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CÐhmoZ| ‹.b Ho.  ^œS>maU na XyaX{eˆVm {XImBˆ Am–a {~ Q>oZ _| Am_
Ho. {Z`mˆV na H.m_ ewÝ. {H.`m0 CZHo. N>m¿ ah MwHo. S>m¥8 ~r8 Or8
^wO~b Hš.{f AZwgœYmZ H|.Ã6 JUoeqIS> Am–a CZHo. nw¿ OZab
2godm{ZdšÁm3 EZ8 Eg8 Mr_m Zo ^md^rZr lÈmœO{b Xr0 Bg
Adga na JU_mÐ` ß`{−.`m| Îmam A_Ý.X Am–a AZma H.s {H.š_m|
Ho. nm–Yo bJmE JE0 

Personnel

Promotions / Transfer / New Joinings

n Mr. P. B. Jadhav T-3 (Driver) was promoted to T-4

(Driver) w.e.f. 29th June 2011.

n Mr. M. B. Khubdikar, Administrative Officer joined

on 1st October 2011.

n Mr. N. Gopal, Administrative Officer was transferred

to National Research Centre on Meat, Hyderabad on

4th October 2011

n Mr. V. D. Gaikwad and Mr. P. P. Kalbhor were

promoted to Upper Division Clerk w.e.f. 12th

October 2011.

n Mrs. S. Salini, Scientist (Entomology) was

transferred to National Bureau for Agriculturally

Important Insects, Bangalore on 19th December

2011.

n Mrs. Amala U., Scientist (Entomology) joined on

22nd December 2011.

Digitization of research publications
Dr. Indu S. Sawant Pr. Sci. (Plant Pathology) and

Ms. Shailaja Satam, T-3, have digitalised for posterity

all the research publications originating from the Centre

since its inception. A database of all the research papers

is prepared for ease of access and retrieval. The papers

can be accessed by title, name, year, journal etc.

Mou for Wine Technology course
Director, NRC for Grapes and Director General,

Vasant Dada Sugar Institute (VSI), Pune have signed a

MoU for participation of the Scientists of this Centre as

faculty for the “Wine Technology’ course offered by

VSI under affiliation to the Pune University.

Institute Committees 

Various units and committees were formed to look

after Technical Cell, Publication, Store Purchase, Farm

Management, Library, Works, Photography, Sports,

ARIS Cell, Internal Revenue Generation Section and

Official Language Implementation.

��
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_m–g_ gœ~œYr AmœH.So>
Meteorological Data

dfˆ Am–a
_hrZm
Year and

Month

dm`w Vmn_mZ 
2°go83

A ir temperature 

(°C)

gmnoj 
AmÃˆVm

Relative humidity 

(%)

Vgbm
~mŒnrH.aU
2{__r3
Pan

evaporatio

n (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

% {__r go
´`mXm dfmˆ
Ho. {XZm| H.s
gœ®`m*
No. of

rainy days

with>4 mm

rain*

Ð`yZV_
Min.

A{YH.V_
Max.

Ð`yZV_
Min.

A{YH.V_
Max.

AÓ–b
A pr 2011

19.97 38.26 22.73 79.97 7.19 11.44 0.2 1 0

_Bˆ
May 2011

23.63 36.61 34.29 83.32 8.17 10.84 0.2 1 0

OyZ
Jun 2011

23.28 29.77 60.30 88.27 2.80 11.53 60.0 12 0

OwbmBˆ
Jul 2011

21.61 29.12 64.55 98.16 2.00 11.46 125.2 11 8

AJšV
A ug 2011

21.80 28.96 64.26 97.10 1.70 11.51 56.0 7 3

{gVœ~a
Sep 2011

21.22 29.99 72.60 100.00 2.60 11.22 119.3 10 4

A−y.~a
Oct 2011

19.36 31.15 55.26 99.90 2.10 10.11 178.8 11 7

Zdœ~a
Nov 2011

14.16 30.31 30.77 94.50 4.10 10.85 0.0 0 0

{Xgœ~a
Dec 2011

18.11 27.06 28.29 60.58 3.40 10.58 0.2 1 0

OZdar
Jan 2012

10.37 28.75 27.29 88.65 3.50 10.29 0.0 0 0

‹.adar
Feb 2012

10.47 32.27 21.83 85.97 4.90 10.32 0.0 0 0

_mMˆ
Mar 2012

11.58 35.90 16.39 75.94 6.88 10.92 0.0 0 0

Hw.b
Total

– – – – – 131.07 539.9 54 22

ŸmoV : _m–g_ šQ>oeZ6 amAœAZwHo.6 nwUo / Source : Weather station, NRC for Grapes, Pune
* % {__r go ´`mXm dfmˆ Ho. {XZ qgMmBˆ H.s Amd�`H.Vm Zht / No irrigation required on days with more than 4 mm rain.
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Abbreviations

AAS : Atomic Absorption Spectrophotometer :

AFLP : Amplified Fragment Length Polymorphism 

AICRP : All India Coordinated Research Project

AMAAS : Application of Microorganisms in Agriculture and Allied

Sector

AMPA : Amino Methyl Phosphonic Acid

AOAC : Association of Official Analytical Chemist

APEDA : Agricultural and Processed Food Products Export

Development Authority

APHU : Andhra Pradesh Horticultural University

ARI : Agharkar Research Institute

ARIS : Agricultural Research Information System

AWS : Automatic Weather Station

CCC : Chlormequat Chloride 

CD : Critical Difference

CIRCOT : Central Institute for Research on Cotton Technology

CISH : Central Institute of Subtropical Horticulture  

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

CSKHPAU : ChoudharySarvan Kumar Himachal Pradesh Agricultural

University

CV : Coefficient of Variability

DAP : Days after pruning

DARE : Department of Agricultural Research and Education 

DAS-ELISA: Double Antibody Sandwich- Enzyme-Linked

ImmunoSorbent Assay

DBT : Department of Biotechnology

DDG : Deputy Director General

DSS : Decision Support System

DUS : Distinctness Uniformity and Stability

EC : Electrical Conductivity

EPRW : European Pesticide Residue Workshop 

EU : European Union

FERA : Food and Environment Research Agency

FMOC-Cl : Fluorenylmethyloxycarbonyl-Chloride

FRAC : Fungicide Resistance Management Committee

FRP : Fiberglass Reinforced Plastic

FVO : Food and Veterinary Office

FYM : Farm Yard Manure

GA3 : Gibberellic Acid

GBPUAT : GovindBallabh Pant University of Agriculture and

Technology

GC x GC- : 2 dimensional Gas Chromatography with Time of Flight

TOF-MS Mass Spectrometry

GC-MS/MS : Gas Chromatography-Tandem Mass Spectrometry

GLRaV : Grape Leaf Roll associated Virus

GUI : Graphical User Interface

HPLC : High Pressure Liquid Chromatography

IARI : Indian Agricultural Research Institute

IASRI : Indian Agricultural Statistics Research Institute

IBA : Indole Butyric Acid

ICAR : Indian Council of Agricultural Research

ICP-MS : Inductively Coupled Plasma – Mass Spectrometry

IGPB : Indian Grape Processing Board

IIBT : International Institute of Biotechnology and Toxicology

IIHR : Indian Institute of Horticultural Research

IJSC : Institute Joint Staff Council

IMC : Institute Management Committee

IMD : India Meteorological Department

IPM : Integrated Pest Management

IRGA : Infra-Red Gas Analyser  

IRGS : Internal Revenue Generation Scheme

ITMU : Institute Technology Management Unit

KVK : KrishiVigyan Kendra

LC-MS/MS : Liquid Chromatography-Tandem Mass Spectrometry

LOD : Limit of Detection

LOQ : Limit of Quantification 

MPKV : Mahatma Phule KrishiVidyapeeth

MRDBS : Maharashtra Rajya Draksh Bagaitdar Sangh

MRL : Maximum Residue Limit

NAA : Naphthalene Acetic Acid

NAARM : National Academy of Agricultural Research Management

NABG : National Agricultural Bioinformatics Grid

NAGS : National Active Germplasm Site

NAIP : National Agricultural Innovation Project

NASC : National Agriculture Science Centre

NBPGR : National Bureau of Plant Genetic Resources

NCBI : National Centre for Biotechnology Information

NCIPM : National Centre for Integrated Pest Management

NHB : National Horticulture Board 

NHRDF : National Horticulture Research and Development

Foundation 

NIASM : National Institute of Abiotic Stress Management

NRL : National Referral Laboratory

OIV : International Organisation of Vine and Wine

PAU : Punjab Agricultural University

PCR : Polymerase Chain Reaction 

PDI : Per cent Disease Index

PFA : Prevention of Food Adulteration 

PHI : Post Harvest Interval

PME : Project Management and Evaluation

PPO : Polyphenol Oxidase

PPV & FRA : Protection of Plant Variety & Farmer’s Rights Authority

PT : Proficiency Test

PTV : Programmable Temperature Vaporizer 

QRT : Quinquennial Review Team

RAC : Research Advisory Committee

RAPD : Randomly Amplified Polymorphic DNA

RFD : Results – Framework Development

RH : Relative Humidity

RMP : Residue Monitoring Plan

RSC : Residual Sodium Carbonate

RSD : Relative Standard Deviation

SAR : Sodium Adsorption Ratio

SC : Soluble Concentrate

SDS PAGE : Sodium Dodocyl Sulphate Polyacrylamide Gel

Electrophoresis

SPE : Solid Phase Extraction

TF : Transcription Factors

TSS : Total Soluble Solids

TTA : Total Tartaric Acid

UHS : University of Horticultural Sciences

UPOV : Union for Protection of New Varieties of Plants

WG : Wettable Granule

WP : Wettable Powder

YASHADA : Yashwantrao Chavan Academy of Development

Administration 

ZTM-BPD : Zonal Technology Management – Business Planning and

Development
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