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Bg Vw‹S>mB© _m¡g_ 2015-16 _| Amobmd¥{ï> Am¡a ~o_m¡g_ dfm© 
O¡gr Ma_ KQ>ZmAm| H$s nwZamd¥{Îm Zht hþB©& AV… Bg df© A§Jya 
H$m [aH$m°S©> CËnmXZ (2827000 Q>Z) Am¡a VmOo ’$b H$m [aH$m°S©> 
{Z¶m©V (84000 Q>Z) hmoZo H$s gyMZm h¡& [aH$m°S©> CËnmX Ho$ ~mdOyX 
^r ~mOma H$s Xa _| _w»¶ {JamdQ> Zht XoIr JB© Am¡a {H$gmZm| H$mo 
H$m’$s AÀN>o Xm_ {_bo& Bg go EH$ ~ma {’$a ^maVr¶ A§Jya CÚmoJ 
H$s _O~yVr H$s nw{ï> hmoVr h¡& VmOo A§Jya H$m {Z¶m©V, Xoe _| bå~r 
Xyar VH$ H«$¶-{dH«$¶, {H$e{_e H$m CËnmXZ Am¡a erV ^§S>maU 
Am{X J{V{d{Y¶m§ Xa _| ^mar {JamdQ> H$mo amoH$Zo Ho$ {bE EH$ Xygao 
H$s g_nyaH$ h¡&

A~ VH$ ¶yamon H$mo A§Jya {Z¶m©V Aà¡b-_B© Ho$ Xm¡amZ {deof 
Ad{Y {IS>H$s H$m bm^ bo ahm Wm& na§Vw hmb Ho$ dfm] _| {Xg§~a 
go hr A§Jya {Z¶m©V Ama§^ hmoVm h¡ Am¡a dmñVd _| AJoVr {Z¶m©V go 
~ohVa Xm_ {_bVo h¢& {nN>bo _m¡g_ Ho$ Xm¡amZ ^maV go 77 Xoem| H$mo 
A§Jya {Z¶m©V hþAm {OZ_| go 21 ¶yamonr¶ Xoe, eof 56 X{jU-nydu 
E{e¶m, ImS>r Ho$ Xoe, A’«$sH$m, X{jU A_o[aH$m, ég, MrZ Am{X 
Xoe Wo& ¶h Ü¶mZ XoZo dmbr ~mV h¡ {H$ 95% go A{YH$ {Z¶m©{VV 
A§Jya {g’©$ EH$ {H$ñ_ ¶m{Z Wm°_gZ grS>b¡g H$m h¡& {Z¶m©V _| 
ñWm{¶Ëd ~ZmE aIZo Ho$ {bE h_| AnZr {H$ñ_m| _| {d{dYVm bmZr 
hmoJr& a§J, _{U, AmH$ma, gwJ§Y _| {d{^ÞVm H$s _hËdnyU© ^y{_H$m 
hmoJr& AmZo dmbo dfm] _|, ^mH¥$AZwn-am.A§.AZw.H|$. H$mo VmOo A§Jya 
_| ZB© {H$ñ_m| H$mo àñVwV H$aZo _| _hËdnyU© ^y{_H$m {Z^mZr hmoJr&

CîUH${Q>~ÝYr¶ n[apñW{V¶m| _| 16 {__r ì¶mg go A{YH$ 
Am¡a ~‹S>r _{U àmá H$aZo Ho$ {bE O¡d {Z¶m_H$m| Ho$ à¶moJ H$s 
Amdí¶H$Vm hmoVr h¡& O¡d {Z¶m_H$m| Ho$ AË¶m{YH$ à¶moJ go A§Jya 
Ho$ ñdmX _| H$m’$s {JamdQ> AmVr h¡, {Oggo J«mhH$ ñdrH$m¶©Vm _| 
{JamdQ> AmVr h¡& {OZ {H$ñ_m| _| O¡d {Z¶m_H$m| H$s H$_ ¶m {~bHw$b 
Amdí¶H$Vm Zht hmoVr dh bm^àX hmoJr& naÝVw O~ VH$ Eogr ZB© 
{H$ñ_ Zht {_bVr, Wm°_gZ grS>b¡g _| O¡d {Z¶m_H$m| Ho$ AZwHy${bV 
Cn¶moJ H$mo ~‹T>mdm XoZo Ho$ {bE {dñVma J{V{d{Y¶m§ _hËdnyU© hmoJr&

hmbm§{H$ {nN>bo df© A§Jya H$m [aH$m°S©> {Z¶m©V hþAm bo{H$Z h_ 
Bg ~mV go AË¶m{YH$ qM{VV h¢ {H$ Adeof {ZJamZr H$m¶©H«$_ 

Repeat of extreme events like hailstorm and  
untimely rains were not reported during harvesting 
season 2015-16. Hence, record production of grapes 
(2827000 MT) and record export of table grapes 
(84000 MT) were reported this year. In spite of record 
production, major collapse of market rates was not 
noticed and farmers got good returns. This has again 
projected robust nature of Indian grape industry. Export 
of table grapes, long distance marketing within country, 
production and cold storage of dry grapes, complement 
each activity to avoid collapse of rates.

So far grape export in Europe was taking advantage 
of exclusive window during April and May. But in recent 
years, export of grapes starts from December onwards 
and in fact early export get better returns. During last 
season India exported table grapes to 77 countries, out 
of which only 21 countries are EU countries, while 
rest of 56 countries include countries from South East 
Asia, Gulf, Africa, South America, Russia, China, etc. 
We must note that more than 95% of our grape export 
belong to single variety i.e. Thompson Seedless. If our 
export needs to be sustainable, we need variation in 
our varieties. Variation in colour, and shape of berries, 
aroma, etc. may play important role. In coming years, 
ICAR-NRCG will have to play important role in 
introducing new varieties in table grapes.

Under tropical conditions use of growth regulators 
is needed to produce bold berries of more than 16 mm 
diameter. Excess use of growth regulators, substantially 
reduce palatability of grapes which affect the consumer 
acceptability adversely. Varieties that need less or no 
growth regulators will be thus advantageous. However, 
till we get new varieties, extension activities to optimize 
the use of growth regulators in Thompson Seedless will 
be of importance. 

Even though during last season highest export of 
table grapes was recorded, we are highly concerned with 
the fact that 12.3% of the samples were rejected due to 

àñVmdZm
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(AmaE_nr) _| 12.3% Z_yZo CZHo$ A{YH$V_ Adeof gr_m (E_

AmaEb) Ho$ J¡a-AZwnmbZ Ho$ H$maU AñdrH¥$V hþE& BgHo$ Abmdm 

AZoH$ Z_yZo Omo E_AmaEb AZwnmbZ Ho$ {bE ñnï> Wo, CZ_| 5 go 

A{YH$ H¥${f agm¶Zm| Ho$ E_AmaEb go H$_ Adeof Wo& ¶h d¥{Õ 

{díbofU Ho$ {bE AË¶m{YH$ g§doXr CnH$aUm| Ho$ Cn¶moJ Ho$ H$maU 

^r hmo gH$Vr h¡& VWm{n ¶h XoIm J¶m h¡ {H$ nwamZo Am°J}Zmo’$m°ñ’$moag 

H$sQ>ZmeH$m| Ho$ _wH$m~bo ZB© nr‹T>r Ho$ H$sQ>ZmeH$ H$_ Oharbo h¢& 

¶o H$sQ>ZmeH$ 7-8 {XZ _| E_AmaEb ñVa Ho$ ZrMo VH$ AnK{Q>V 

hmo OmVo h¢ bo{H$Z Cn¶moJ Ho$ 60-70 {XZ ~mX VH$ {díbofU _| 

XoIo OmVo h¡& _mM©-Aà¡b _| AdeofhrZ A§Jyam| H$m CËnmXZ gab 

Wm Š¶m| {H$ Eogo A§Jyam| Ho$ {bE N>§Q>mB© Aºy$~a Ho$ ~mX H$s OmVr h¡ 

O~ ~m[ae H$s gå^mdZm AË¶m{YH$ H$_ Am¡a amoJ Ed§ H$sQ> Omo{I_ 

Ý¶yZV_ hmoVr h¡& bo{H$Z {Xg§~a go _mM© Ho$ Xm¡amZ A§Jya CËnmXZ Ho$ 

{bE {gV§~a _| N>§Q>mB© H$s OmVr h¡& Cg g_¶ A§Jya IoVr Ho$ joÌm| _| 

dfm© hmoVr h¡ Am¡a H$sQ> Omo{I_ ~hþV A{YH$ hmoVm h¡& BgH$m AW© h¡ 

{H$ AmZo dmbo dfm] _| h_| nmXn g§ajU {d{Y {deof Vm¡a na H¥${f 

agm¶Zm| Ho$ àH$ma _| ~Xbmd H$aZm hmoJm&

^mH¥$AZwn-am.A§.AZw.H|$. Zo S>mCZr {_ëS>çy à{VamoYr {H$ñ_ 

Ho$ {dH$mg, n[apñW{VH$s {ZåZ àmo’$mBb H¥${f agm¶Zm| Ho$ Am§H$bZ, 

amoJ Am¡a H$sQ> à~§YZ Ho$ {bE O¡d {Z¶§ÌU H$maH$m| Am¡a H$sQ>Zmer 

à{Vamo{YH$Vm H$_ H$aZo Ho$ {bE Hy$Q>Zr{V ~ZmZo H$s {Xem _| àJ{V 

H$s h¡& ¶h Amem h¡ {H$ BZ AZwg§YmZm| Ho$ n[aUm_ amoJ Am¡a H$sQ> 

à~§YZ Ho$ {bE Amdí¶H$ Hy$Q>Zr{V Ho$ {dH$mg Am¡a ñWm{¶Ëd A§Jya 

CËnmXZ _| ghm¶H$ hm|Jo&

qgMmB© Ob ~hþV _hËdnyU© AmJV h¡ Š¶m|{H$ A{YH$Va A§Jya 

IoVr H$_ dfm© dmbo joÌm| _| hmoVr h¡& Hw$N> ~JrMo {deofV… gm§Jbr 

Am¡a gmobmnya {Obm| _|, OZdar go OyZ VH$ qgMmB© Ho$ {bE Ob 

bå~r Xyar go Q>¢H$a Ûmam _§JmVo h¢& Ob Ho$ AZwHy$bV_ Cn¶moJ 

Ho$ {bE ^mH¥$AZwn-am.A§.AZw.H|$. Zo Vgbm ~mînrH$aU AmYm[aV 

qgMmB© gmaUr V¡¶ma H$s h¡ Am¡a Ob ~MV àm¡Úmo{JH$s O¡go CngVhr 

qgMZ, _pëM§J Am{X gpå_{bV H$s h¡& df© 2015-16 Ho$ Xm¡amZ 

{H$gmZm| Ho$ ~JrMo _| BZ àm¡Úmo{J{H$¶m| H$mo CÞV H$aZo Ho$ {bE 

AZwg§YmZ-àXe©Z narjU gyIm àdU joÌm| OV Am¡a nbgr _| 

g’$bVmnyd©H$ {H$¶m Am¡a {H$gmZ à{H«$¶m Ho$ _wH$m~bo 30 % Ob _| 

~MV H$mo Xem©¶m J¶m& ZB© VH$ZrH$ Am§{eH$ O‹S> ewîH$Z (nrAmaS>r) 

na Ama§^ AZwg§YmZ qgMmB© Ob _| Am¡a ~MV _| ghm¶H$ hmoJr& 

AmZo dmbo dfm] _|, Ob Ho$ A{Và¶moJ H$mo H$_ H$aZo Ho$ {bE, 

Zm{gH$ _| ^r Eogo hr AZwg§YmZ-àXe©Z narjU {H$E OmE§Jo&

non-compliance of MRL, by our RMP. Further, many 
samples, which were cleared for MRL compliance, 
had detection of more than 5 agrochemicals residues 
below MRL. These number of detections might have 
increased due to use of highly sensitive equipments 
for analysis. However, it has been observed that unlike 
old organophosphorus pesticides, new generation 
pesticides are less toxic. They dissipate below MRL 
within 7-8 days but remain detectable more than 60-
70 days after application. Production of pesticide 
residue free grapes during March-April was much 
easy because for these grapes fruit pruning is taken 
after October, when possibility of rain is very less and 
risk of diseases and insect pests is very minimum. But 
production of grapes during December to March, fruit 
pruning has to be done during September, when most 
grape growing areas get rains and pest risks are very 
high. This means in coming years we need change in 
our strategy for plant protection, especially in use of 
type of agrochemicals.

ICAR-NRCG has done considerable progress 
in developing varieties resistant to downy mildew, 
evaluating ecologically low profile agrochemicals 
and biocontrol agents for management of diseases and 
insect pests and in developing strategies for reducing 
pesticide resistance. It is hoped that with the help 
of the results of these research we will be able to 
develop required strategy for disease and insect pest 
management and make grape production sustainable.

Irrigation water is very critical input as most grape 
growing area is restricted to low rainfall zone. Many 
vineyards, especially in Sangli and Solapur districts, 
get irrigation water from long distances during January 
to June. For optimum use of water, the Centre has 
developed irrigation schedule based on pan evaporation 
rates, and has incorporated water saving technologies, 
such as use of sub-surface irrigation, mulching etc. 
During 2015-16 research-cum-demonstration trials to 
fine tune these technologies on farmers’ vineyards were 
successfully conducted in drought-prone areas in Jat and 
Palsi, where more than 30% water saving over farmers’ 
practice was demonstrated. Initiation of research on 
new technique called partial root zone drying (PRD) 
may help further saving of irrigation water. In coming 
years, these research-cum-demonstration trials will be 
conducted in Nasik area also to reduce excess use of 
water.
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amoJ à~§YZ na Am°ZbmBZ ñWmZ {deof _m¡g_ OmZH$mar 
AmYm[aV gbmhH$mar à¶moJ _| g’$bVm Ho$ ~mX ^mH¥$AZwn-am.
A§.AZw.H|$. Zo nmofU, qgMmB©, H$sQ> Am¡a _mBQ> à~§YZ Ho$ {bE 
^r gbmhnÕ{V {dH${gV H$s h¡& BZ àm¡Úmo{J{H$¶m| H$m {H$gmZm| 
Ho$ ~JrMm| _| _mZH$sH$aU {H$¶m Om ahm h¡& A{VerK« BZ g^r 
gbmhH$m[a¶m| H$mo EH$ ßboQ>’$m°_© na bmH$a A§Jya IoVr Ho$ {bE g§nyU© 
gbmhH$mar V¡¶ma hmoZo H$s g§^mdZm h¡&

{nN>bo df© Ho$ Xm¡amZ H|$Ð Zo AnZr ZB© g§H$a, _o{S>H$m Ho$ A§Jya 
go ñào ewîH$ E§WmogmB{ZZ nmCS>a V¡¶ma {H$¶m h¡& àma§{^H$ à¶moJm| _| 
Bg E§WmogmB{ZZ Zo E§Q>rAm°ŠgrS|>Q> Am¡a E§Q>r-H¢$ga JwU {XImE h¡& 
H¡$ßgyb ñdê$n _| BgHo$ {Z_m©U H$s ¶moOZm ~ZmB© JB© h¡& 4.0 J«m_ 
E§WmogmB{ZZ/{H$J«m A§Jya H$s AgmYmaU àm{á go àm¡Úmo{JH$s _| 
Cå_rX {XIr h¡& AmZo dmbo dfm] _| h_ E§Q>r-Am°ŠgrS|>Q> Am¡a E§Q>r-
H¢$ga JwU Ho$ gmW A§Jya CËnmXm| H$mo {dH${gV Ho$ {bE Am¡a A{YH$ 
AZwg§YmZ H$a|J|& 

S>m°. Eg. Aæ¶nZ, nyd© g{Md, H¥${f AZwg§YmZ Ed§ {ejm 
{d^mJ Am¡a _hm{ZXoeH$, ^mH¥$AZwn VWm S>m°. EZ. Ho$. H¥$îUHw$_ma, 
Cn _hm{ZXoeH$ (~mJdmZr {dkmZ) go _mJ©Xe©Z Am¡a àmoËgmhZ H$s 
h_ gamhZm H$aVo h¢& CZHo$ g_W©Z Ho$ {~Zm h_mar CÞ{V gå^d Zht 
Wr& h_ h_mao ZE _hm{ZXoeH$ S>m°. {ÌbmoMZ _hmnmÌm H$m hm{X©H$ 
ñdmJV H$aVo h¡ Am¡a CZHo$ ~hþ_yë¶ _mJ©Xe©Z Am¡a g_W©Z H$s Cå_rX 
H$aVo h¢&

Bg Adga na _¢ AZwg§YmZ gbmhH$ma g{_{V Am¡a g§ñWmZ 
à~§YZ g{_{V Ho$ g^r gXñ¶m| H$mo ^r hm{X©H$ YÝ¶dmX XoVm hÿ±&

With initial success in use of online location 
specific weather information based advisory on disease 
management, ICAR-NRCG has now developed similar 
advisory system for management of nutrition, irrigation 
and insects and mites. The technologies are in the 
process of validation on farmers’ vineyards. Very soon 
we are expected to bring all these advisories on single 
platform to make it complete viticulture advisory.

During last year the Centre has prepared spray dried 
anthocyanin powder from grapes of our new hybrid 
Medika. These anthocyanins have shown antioxidant 
and anti-cancerous properties in initial experiments. Its 
formulation in capsule has been planned. Extraordinary 
recovery of about 4.0g anthocyanin/kg grapes has 
shown promise in the technology. In future years we 
are likely to take up more research to develop products 
from grapes with anti-oxidant and anti-cancerous 
properties.

Guidance and encouragement by Dr. S. Ayyappan, 
Ex-Secretary (DARE) and Director General (ICAR) 
and Dr. N.K. Krishna Kumar, Dy. Director General 
(Horticultural Science) is highly appreciated. Without 
their support the progress made was not possible. We 
heartily welcome Dr. Trilochan Mohapatra as our new 
Director General and expect his valuable support and 
guidance.

I take this opportunity to extend our sincere thanks 
to all the members of RAC and IMC.

ñWmZ / Place:  nwUo / Pune (g§.Xr. gmd§V / S.D. SAWANT)

{XZm§H$ / Date: _B© / May 2016 {ZXoeH$ / Director 
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^maV _| A§Jya CËnmXZ Am¡a àg§ñH$aU go g§~§{YV _wÔm| H$m 
g_mYmZ H$aZo Ho$ {bE {_eZ CÝ_wI AZwg§YmZ hoVw ^mH¥$AZwn-
amï´>r¶ AZwg§YmZ Ho$ÝÐ A§Jya, nwUo OZdar 1997 _| ñWm{nV {H$¶m 
J¶m Wm &

AZwg§YmZ AmZwd§{eH$ g§gmYZ à~§YZ Am¡a O¡d àm¡Úmo{JH$s, 
CËnmXZ àm¡Úmo{JH$s, nmXn ñdmñÏ¶ à~§YZ Am¡a Vw‹S>mB© Cnam§V 
àm¡Úmo{JH$s Am¡a _yë¶ g§dY©Z Ho$ ì¶mnH$ joÌm| Ho$ VhV {H$¶m Om 
ahm h¡& g§ñWmJV AZwg§YmZ H$m¶©H«$_m| Ho$ Abmdm, H$B© ~mø {dÎm 
nmo{fV n[a¶moOZmAm| H$m H$m¶© ^r àJ{V _| h¡& H|$Ð nam_e© godmAm| 
Am¡a AnZo A{YXoe go g§~§{YV AZw~§Y AZwg§YmZ ^r H$aVm h¡& df© 
2015-16 Ho$ Xm¡amZ {H$E JE AZwg§YmZ H$s CnbpãY¶m| H$mo ZrMo 
g§jon _| {X¶m Om ahm h¡&

A§Jya H$m g§ajU, {ZénU Am¡a Cn¶moJ

namJ g§ajU Ho$ {bE gw{dYm ñWm{nV H$s JB© Am¡a 287 
A§Jya à{d{ï>¶m| H$m namJ g§a{jV {H$¶m J¶m& amoJ à{VamoY Am¡a 
_{U bjUm| Ho$ òmoV Ho$ OZZÐì¶ H$mo à~b ~ZmZo hoVw, Voah A§Jya 
à{d{ï>¶m| H$mo ¶yEgS>rE, g§¶wº$ amÁ¶ A_o[aH$m go Am¶mV {H$¶m J¶m& 
241 OZZÐì¶ à{d{ï>¶m| Ho$ {bE AmB©gr A§H$ àmá {H$E JE dV©_mZ 
_| 292 à{d{ï>¶m| Ho$ AmB©gr A§H$ h¡&

15 JwUmË_H$ Am¡a 20 _mÌmË_H$ bjUm| Ho$ AmYma na A§Jya 
H$s 100 à{d{ï>¶m| H$m M[aÌ{MÌU {H$¶m J¶m& BZ bjUm| Ho$ {bE 
à{d{ï>¶m| _| H$m’$s A§Va XoIm J¶m& _{U VWm JwÀN>m dUm] _| ¶moJXmZ 
XoZo dmbo bjUm| _| gH$mamË_H$ g§~§Y XoIm J¶m&

Xygao df© ^r A§Jya H$s Mma g§^m{dV {H$ñ_m| H$m ~hþ-ñWmZr¶ 
Am§H$bZ {H$¶m J¶m Wm& A§Jya H$s ImZo ¶mo½¶ {µH$ñ_m| _|, Cƒ 
JwÀN>m ^ma H$s VwbZm _|, _m§Oar ZdrZ _| JwUr¶ A§Jya àmá H$aZo Ho$ 
{bE 40 JwÀN>o/bVm Am¡a 30 JwÀN>o/bVm H«$_e: nwUo (10'x6' 
A§Vamb) Am¡a Zm{gH$ (8' x 5' A§Vamb) n[apñW{V¶m| _| Cn¶wº$ 
nm¶m J¶m Wm, O~{H$ E18/3 Ho$ {bE nwUo _| 60 JwÀN>o/bVm 
(10' x 6' A§Vamb) VWm Zm{gH$ _| 30 JwÀN>o/bVm (8' x 5' 
A§Vamb) H$m JwÀN>m ^ma Bï>V_ Wm& ag H$s {H$ñ_ _o{S>H$m Ho$ {bE, 

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

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

CONSERVATION, CHARACTERIZATION AND 
UTILIZATION OF GRAPE

The facility for pollen conservation was established 
and pollens of 287 accessions were preserved. To 
strengthen germplasm for source of disease resistance 
and berry characters, 13 accessions were imported 
from USDA, USA. IC numbers were obtained for 241 
germplasm accessions. Presently 292 accessions have 
IC numbers. 

100 grape accessions were characterised based 
on 15 qualitative and 20 quantitative traits. Large 
variation was observed among accessions for these 
traits. Positive correlation was observed for the traits 
contributing to berry and bunch characters.

Multi-locational evaluation of four potential grape 
varieties was continued for the second year. Among 
table varieties, as compared to higher bunch loads, a 
bunch load of 40 bunches/vine and 30 bunches/vine 
at Pune (10’ x 6’ spacing) and Nasik (8’ x 5’ spacing) 
respectively was found suitable for obtaining quality 
grapes in Manjari Naveen, whereas for A18/3 a bunch 
load of 60 bunches/vine at Pune (10’ x 6’ spacing) 
and 30 bunches/vine at Nasik (8’ x 5’ spacing) was 
optimum. For juice variety Medika, a bunch load of 

H$m¶©H$mar gmam§e
Executive Summary
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nwUo Am¡a Zm{gH$ Ho$ VhV H«$_e:100 JwÀN>o/bVm VWm 70 JwÀN>o/
bVm H$m JwÀN>m ^ma ag ~ZmZo hoVw AÀN>r JwUdÎmm dmbo ’$b àmá 
H$aZo Ho$ {bE Cn¶wº$ nm¶m& {H$e{_e {H$ñ_, {H$e{_e amoOm{dg 
ìhmBQ> _| XmoZm| ñWmZm| na 80 JwÀN>o/bVm H$m JwÀN>m ^ma Bï>V_ Wm& 
N>h {H$e{_e {H$ñ_m| _|, g’o$X ~rOa{hV Ho$ _m_bo _| {H$e{_e 
amoOm{dg ìhmBQ> Am¡a ~rOr¶ a§JrZ {µH$ñ_m| _| ãb¡H$ _moZw¸$m H$m g~go 
A{YH$ ñdrH$m¶©Vm ñH$moa Wm&

nwUo H$s n[apñW{V¶m| Ho$ VhV àjoÌ Am§H$bZ ‘| Xg bmb dmBZ 
{µH$ñ_m| Ho$ joÌ _yë¶m§H$Z _| H¡$~Z} gm¡drZm|, Q>¢nam{Z„mo VWm no{Q>Q> 
dmS>m}Q> Ed§ gµ’$oX dmBZ {µH$ñ_m| _| arOqbJ H$s g~go Cn¶wº$ {H$ñ_ 
Ho$ ê$n _| nhMmZ H$s JB©&

A§Jya H$m AmZwdm§{eH$ gwYma 

Egdr 12375 x Wm°_gZ grS>b¡g H$s IoV _| bJmB© JB© 
67 g§V{V¶m| H$mo S>mCZr {_bS>çy amoJµOZµH$ Ho$ {Ibm’$ BZ {dQ´>mo 
Am¡a IoV H$s pñW{V¶m| _| Om§Mm J¶m Am¡a Amanrdr3 bmoH$g Ho$ 
{bE nm§M _mBH«$mogoQ>obmBQ> _mH©$a Ho$ gmW {díbofU {H$¶m J¶m& 
à{VamoYr g§V{V¶m| H$s nhMmZ H$aZo Ho$ {bE AmJo Ho$ Am§H$bZ hoVw 
OrZmoQ>mBn-{’$ZmoQ>mBn Ho$ gh-AbJmd {díbofU Ho$ Am§H$‹S>mo H$m 
BñVo_mb {H$¶m OmEJm& S>mCZr {_bS>çy Am¡a nmCS>ar {_bS>çy Ho$ 
{d{^Þ Š¶yQ>rEb joÌm| Ho$ {bE ZE _mH©$a {dH${gV H$aZo Ho$ à¶mg 
_|, A§Jya OrZmo_ AZwH«$_ H$m {díbofU {H$¶m J¶m Am¡a Š¶yQ>rEb 
Amanrdr1, AmaB©EZ1 VWm Ama¶yEZ1 joÌm| _| _mBH«$mogoQ>obmBQ> H$s 
nhMmZ H$s JB©&

ñdm^m{dH$ ê$n go T>rbo JwÀN>m| Am¡a ~‹S>o AmH$ma H$s _{U Ho$ 
{bE a¡S>½bmo~ H$m ‘m§Oar ZdrZ Am¡a E18/3 Ho$ gmW H«$m¡g H$a 
àOZZ H$s ewéAmV H$s JB©& 

bdU VZmd  Ho$ VhV 370 A§Var¶ ì¶º$ OrZm| Ho$ nmWdo 
{díbofU go {d{^Þ nmWdo O¡go M¶mnM¶ Am¡a {d{Z¶_Z, H$mo{eH$m 
H$m¶©, hm_m}Z à{V{H«$¶m Am¡a O¡{dH$ Am¡a AO¡{dH$ VZmd Am{X Omo 
{H$ bdU VZmd  go à^m{dV Wo, H$s nhMmZ H$s JB©& ñd_y{bV Ed§ 
H$b{_V bVmAm| _| bdU à{V~b Ho$ {d{^Þ g_¶m| _| 15 OrZm| 
Ho$ A{^ì¶{º$ {díbofU Zo OrZ A{^ì¶{º$ Ho$ n[adV©Zr¶ n¡Q>Z© H$mo 
Xem©¶m& 32 OrZm| _| _mBH«$mogoQ>obmBQ> joÌm| H$s nhMmZ H$s JB© Am¡a 
12 ~hþê$nr _mBH«$mogoQ>obmBQ> _mH©$am| H$s nhMmZ H$s JB© Omo AmZo 
dmbo g_¶ _| àOZZ H$m¶©H«$_ _| Cn¶moJr hm|Jo& O‹S> AmaEZE AZwH«$_ 
Am§H$‹S>m| H$m {díbofU {H$¶m J¶m VWm A§Var¶ ì¶º$ à{VboIm| H$s 
~‹S>r g§»¶m _| nhMmZ H$s JB©& {S>>J«oS>mo_ {díbofU go H$B© E_AmB© 
AmaEZE bpú¶V ñWbm| H$s nhMmZ H$s JB© Omo {H$ bdU VZmd Ho$ 
{bE E_AmB© AmaEZE H$s ^y{_H$m H$m gwPmd XoVo h¢& 

100 bunches/vine and 70 bunches/vine under Pune 
and Nasik condition respectively were found suitable 
for obtaining good quality fruits suitable for juice 
preparation. In Kishmish Rosavis White, a raisin 
variety a bunch load of 80 bunches/vine at both the 
locations was optimum. Among six raisin varieties, 
Kishmish Rosavis White among white seedless and 
Black Monukka, among seeded coloured varieties had 
highest acceptability score. 

Field evaluation identified Cabernet Sauvignon, 
Tempranillo and Petit Verdot among ten red wine 
varieties and Riesling among nine white wine varieties 
as the most suitable under Pune condition.

GENETIC IMPROVEMENT OF GRAPE

67 field planted progenies of SV12375 x Thompson 
Seedless were screened in vitro and in field against 
downy mildew pathogen and were also analysed 
with five microsatellite markers for RPV3 locus. Co-
segregation analysis of genotype – phenotype data 
will be used to identify resistant progenies for further 
evaluation. In an attempt to develop new markers 
for different QTL regions for downy and powdery 
mildew, grape genome sequence was analysed and 
microsatellite regions were identified in QTL RPV1, 
REN1 and RUN1 regions.

Breeding for naturally loose bunches and bold 
berries was initiated by crossing Red Globe with 
Manjari Naveen and A18/3. 

Pathway analysis of 370 differentially expressed 
genes under salt stress identified several pathways 
including metabolism and regulation, cell function, 
hormone response and biotic and abiotic stress etc. 
that were affected by salt stress. Expression analysis 
of 15 genes in own root and grafted vines at different 
time of salt stress showed variable pattern of genes 
expression. Microsatellite regions were identified in 32 
genes and 12 polymorphic microsatellite markers were 
identified for their subsequent use in breeding. Root 
RNA sequence data was analysed and large number 
of differentially expressed transcripts were identified. 
Degradome analysis identified several miRNA target 
site suggesting role of regulatory role of miRNA in salt 
response. 
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OrE
3
 CÎmaXm¶r OrZm| H$s nhMmZ H$aZo Ho$ {bE OrE

3
 CnMma 

Ho$ ~mX nwînH«$_, nwîn JwÀN> VWm _{U H$m à¶moJ AmaEZE AZwH«$_ 
AmYm[aV d¡pídH$ A{^ì¶{º$ {díbofU hoVw {H$¶m J¶m& A§Var¶ 
ê$n _| ì¶º$ OrZ {d{^Þ nmWdo O¡go H$mo{eH$m H$m¶©, O¡{dH$ 
VZmd, M¶mnM¶, {d{Z¶_Z, n[adhZ, ~‹S>o E§OmB_ n[adma, {ÛVr¶ 
M¶mnM¶m|, à{VboIZ Am¡a H$mo{eH$m à{V{H«$¶m Am{X go g§~pÝYV 
Wt& {d{^Þ MaUm| Am¡a g_¶ q~XwAm| na 16 OrZm| H$s A{^ì¶{º$ 
H$mo _mÝ¶ {H$¶m J¶m& 16 OrE

3
 CÎmaXm¶r OrZm| _| _mBH«$mogoQ>obmBQ> 

joÌm| H$s nhMmZ H$s JB© h¡ Am¡a 7 ~hþê$nr _mBH«$mogoQ>obmBQ> _mH©$am| 
H$s ^{dî¶ _| àOZZ H$m¶©H«$_ _| Cn¶moJ Ho$ {bE nhMmZ H$s JB©& 
OrE AZwà¶moJ Ho$ {bE {d{^Þ à{V{H«$¶m dmbo nm§M OrZmoQ>mBn _| 
Mma OrE CÎmaXm¶r gOmVr¶  OrZm| Ho$ A{^ì¶{º$ {díbofU Zo g^r 
nm§M OrZmoQ>mBnm| Ho$ A{^ì¶{º$ n¡Q>Z© H$s  {d{dYVm _| OrE à{V{H«$¶m 
Ho$ OrZmoQ>mBn {d{eï> V§Ì H$m gwPmd {X¶m&

{d{dY qgMmB© ì¶dñWm Ho$ VhV ’|$Q>mgr grS>b¡g A§Jya bVmAm| 
_| J_u VZmd Ho$ Q´>m§g{H«$ßQ>mo_ {díbofU Zo J_u VZmd à{V{H«$¶m hoVw 
~‹S>r g§»¶m _| OrZm| H$s nhMmZ H$s& AmJo H$m Am§H$‹S>m {díbofU 
AmU{dH$ ñVa na J_u Am¡a Z_r VZmd H$s nmañn[aH$ à{V{H«$¶m 
H$mo g_PZo VWm ~hþO¡{dH$ VZmd Ho$ {bE CÎmaXm¶r OrZm| H$s nhMmZ 
_| ghm¶H$ hmoJm& 

A§Jya _| JwUdÎmm, CËnmXH$Vm ~‹T>mZo Am¡a 
ñWm{¶Ëd Ho$ {bE CËnmXZ VH$ZrH$m| H$m 
{dH$mg Am¡a emoYZ

A§Jya H$s ’|$Q>mgr grS>b¡g VWm a¡S>½bmo~ {µH$ñ_m| Ho$ {bE 
{d{^Þ _ybd¥ÝVm| H$m IoV _| Am§H$bZ _| d¥{Õ, CnO Ed§ _{U 
JwUdÎmm Ho$ {bE 110 Ama VWm 140 Ama¶y Zo ’|$Q>mgr grS>b¡g Ed§ 
S>m¡J[aO VWm gmëQ>H«$sH$ Zo a¡S>½bmo~ Ho$ {bE ~ohVa àXe©Z {H$¶m& 
dmBZ A§Jya H$s {H$ñ_m| _|, 1103 nr VWm 110 Ama na H$b{_V 
H¡$~Z} gm¡drZm| Am¡a 110 Ama VWm ’$aH$mb na H$b{_V gm¡drZm| 
ãbm± Zo CnO, _{U g§¶moOZ VWm dmBZ JwUdÎmm Ho$ _m_bo _| ~ohVa 
àXe©Z {H$¶m&

H¡$~Z} gm¡drZm| _|, 1361 bVm/EH$‹S> (A§Vamb 8'x5') H$s 
amonU gKZVm Am¡a {_Zr dm¶r H$m Q´>oqZJ {gñQ>_ Bï>V_ CnO Am¡a 
AÀN>r JwUr¶ dmBZ ~ZmZo hoVw Amdí¶H$ ag g§¶moOZ Ho$ {bE 
Cn¶wº$ nm¶m J¶m&

’|$Q>mgr grS>b¡g bVmAm| _|, n¡Z dmînrH$aU AmYm[aV d¥{Õ 
AdñWm Ho$ AZwgma dfm© (691 {__r) Ho$ gmW 262.4 {__r H$s 

RNA sequence based global expression analysis 
of rachis, flower cluster and berry after GA3 treatment 
was used to identify the GA3 responsive genes. 
Differentially expressed genes belonged to pathways 
like cell function, biotic stress, metabolism, regulation, 
transport, large enzyme family, secondary metabolites, 
transcription and cell response etc.  Expression of 16 
genes was validated at different stages and time points. 
Microsatellite regions were identified in 16 GA3 
responsive genes and 7 polymorphic microsatellite 
markers were identified for their subsequent use 
in breeding program. Expression analysis of four 
homologous GA responsive genes in five genotypes 
with differential response to GA application revealed 
varied expression pattern suggesting genotype specific 
mechanism for GA response.

Transcriptome analysis of heat stress in Fantasy 
Seedless vines under varied irrigation regime identified 
large number of heat response genes. Further data 
analysis will help in understanding the interaction 
of heat and moisture stress at molecular level and 
identification of multiple abiotic stress response genes. 

DEVELOPMENT AND REFINEMENT OF 
PRODUCTION TECHNOLOGIES FOR 
ENHANCING QUALITY, PRODUCTIVITY AND 
SUSTAINABILITY IN GRAPE

Field evaluation of different rootstocks for table 
varieties Fantasy Seedless and Red Globe indicated 
better performance of 110R and 140RU for Fantasy 
Seedless and Dogridge and Salt Creek for Red Globe 
in terms of growth, yield and berry quality.  Among 
wine grape varieties, Cabernet Sauvignon grafted on 
110R and 1103P and Sauvignon Blanc grafted on 110R 
and Fercal performed better in terms of yield, berry 
composition and wine quality.

In Cabernet Sauvignon, a planting density of 
1361 vines/acre (spacing 8’x5’) and training on miniY 
system was found to be suitable for optimum yield and 
juice composition for good quality wines. 

In Fantasy Seedless, pan evaporation based growth 
stage wise irrigation schedule with 262.4 mm of 
irrigation along with rainfall (691 mm) produced yield 
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qgMmB© AZwgyMr XoZo go CnO A{YH$V_ qgMmB© (332.3 {__r) Ho$ 
~am~a Wr& hmbm§{H$ CngVhr qgMmB© (141.2 {__r) Am¡a Am§{eH$ 
O‹S> joÌ ewîH$Z (nrAmaS>r, 197.7 {__r) go CƒV_ Ob Cn¶moJ 
XjVm {_br Omo {H$ H$_ qgMmB© Ob CnbãYVm Ho$ VhV BZ 
VH$ZrH$m| Ho$ _hËd H$mo Xem©Vm h¡&

_hmamï´> _| Xmo gyIm à^m{dV ñWmZm| (OV Am¡a nbgr) na 
{H$gmZm| Ho$ ~mJm| _| Wm°_gZ grS>b¡g bVmAm| na Ob Cn¶moJ XjVm 
_| gwYma Ho$ {bE VH$ZrH$ H$m àXe©Z {H$¶m J¶m& OV _| CngVhr 
qgMmB© VWm qgMmB© H$s {g’$m[ae H$s AZwgyMr Ho$ Cn¶moJ Ûmam 
qgMmB© Ob _| H«$_e: 46.8% Am¡a 25.9% H$s ~MV hþB©& nbgr 
_| Am§{eH$ O‹S> joÌ ewîH$Z (nrAmaS>r) VH$ZrH$ Ho$ n[aUm_ ñdê$n 
19.1 go 26.6% VH$ qgMmB© Ob H$s ~MV hþB©&

O¡{dH$ ImX Ho$ {d{^Þ òmoVm| Ho$ Cn¶moJ na AÜ¶¶Z _|, àog 
_S> H$ånmoñQ> AHo$bo ¶m g§¶moOZ _| _¥Xm O¡{dH$ H$m~©Z _| AHo$bo 
E’$dmB©E_, har ImX VWm N>§Q>mB© O¡dKZ H$s VwbZm _| gmW©H$ d¥{Õ 
H$aVm h¡& BgHo$ Abmdm àog _S> H$ånmoñQ> H$mo AmJV Ho$ ê$n _| 
Cn¶moJ H$aZo go bmJV:bm^ AZwnmV (1.61) gdm©{YH$ Wm& Bg 
àH$ma àog _S> H$ånmoñQ> H$mo H$m~©{ZH$ nXmW© Am¡a nmofH$ VËdm| Ho$ 
gñVo òmoV Ho$ ê$n _| BñVo_mb {H$¶m Om gH$Vm h¡&

Wm°_gZ grS>b¡g A§Jya _| Vmn_mZ Am¡a Ob VZmd à{V{H«$¶m 
H$m _mÌmË_H$ {ZYm©aU {H$¶m J¶m& AmYmar¶ N>§Q>mB© Ho$ Xm¡amZ àamoh 
d¥{Õ AdñWm Ho$ g_¶ ewîH$ Ad{Y Ho$ gmW hëHo$ Ob VZmd 
(AZwe§{gV qgMmB© H$m 50%) H$s dOh go 26.2% CnO hm{Z 
hþB©&

X¡{ZH$ H$m¶© H$aZo VWm ’$bmoÒ{XH$s, d¥{Õ Ed§ CnO Ho$ ‘mnX§S>m| 
na Ob Ed§ nmofH$ VËdm| Ho$ VZmd Ho$ à^md H$mo Ü¶mZ _| aIVo 
hþE A§Jya bVmAm| _| d¥{Õ, {dH$mg, O¡dKZ Ed§ CnO Ho$ {b¶o EH$ 
J{Verb AZwê$nVm _m°S>b {S>µOmBZ {H$¶m J¶m& 40 {H$gmZm| Ho$ 
IoVm| Ho$ {nN>bo Xmo gmb Ho$ ’$bmoÒ{XH$s Am§H$‹S>m| H$m Cn¶moJ H$a 
’$bmoÒ{XH$s _m°S>çyb H$mo BgHo$ ^{dî¶gyMH$ àXe©Z Ho$ {bE narjU 
{H$¶m J¶m& Bg gmb Bg _m°S>çyb H$mo _mÝ¶ H$aZo Ho$ gmW nydm©Zw_mZ 
Ho$ {bE BñVo_mb {H$¶m J¶m& nwînZ, ’$bZ VWm {daoOZ MaUm| Ho$ 
{bE Bg _m°S>çyb H$s AZwê$nVm XjVm _| Ama2 > 0.90 VH$ gwYma 
{H$¶m J¶m& do~ Am¡a _mo~mBb AmYm[aV {ZU©¶ g_W©Z àUmbr 
(S>rEgEg) AZwà¶moJm| H$mo nyam {H$¶m Am¡a gË¶mnZ Ho$ {bE MwZo hþE 
àJ{Verb {H$gmZm| H$mo CnbãY H$am¶m J¶m&

Xoe _| J¡a na§namJV joÌm| _| dm{UpÁ¶H$ A§Jya H$s IoVr H$m 
{dñVma H$aZo H$s g§^mdZmAm| H$m nVm bJmZo Ho$ à¶mg _|, {h_mMb 

on par with highest treatment (332.3 mm). However 
subsurface irrigation (141.2 mm) and partial rootzone 
drying (PRD, 197.7 mm) resulted in highest water use 
efficiency indicating importance of these techniques 
under low availability of irrigation water.

Demonstrations of techniques for improving 
water use efficiency were carried out in the farmers’ 
field at two drought prone locations (Jath and Palsi) 
in Maharashtra in Thompson Seedless vines.  Use of 
subsurface irrigation and recommended irrigation 
schedule through surface drip irrigation led to 46.8% 
and 25.9 % savings in irrigation water respectively at 
Jath.  At Palsi, use of partial root zone drying (PRD) 
resulted in saving of 19.1 to 26.6 % irrigation water.

In the studies on use of different sources of organic 
manure, press mud compost alone or in combination 
led to significant increase in soil organic carbon, as 
compared to FYM, green manure and recycled pruned 
biomass. Also cost: benefit ratio (1.61) was the highest 
when pressmud only was used as input. Thus pressmud 
can be used as cheaper source of organic matter and 
nutrient. 

The response of Thompson Seedless grape to 
temperature and water stress was quantified. Mild 
water stress (50% of recommended irrigation) during 
shoot growth stage coupled with dry period during 
foundation pruning season caused 26.2% yield loss. 

A dynamic simulation model for growth, 
development, biomass and yield of grape vines is 
designed to run at daily step and to provide outputs on 
phenology, growth and yield parameters taking into 
account the effects of water and nutrient (nitrogen) 
stresses. The phenology module was tested for its 
predictive performance using last two years  phenology 
data from 40 farmers’ fields.  This year this module 
was validated as well as used for the forecast. The 
simulation efficiency has been improved to R2 > 0.90 for 
flowering, fruit set and veraison stage. Web and mobile 
based decision support system (DSS) applications were 
completed and made available to selected progressive 
farmers for validation.

In an attempt to explore the possibilities of 
extending commercial grape cultivation in non-
traditional areas in the country, surveys were 
conducted in Solan, Shimla and Kinnaur districts of 
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àXoe Ho$ gmobZ, {e_bm Am¡a {H$Þm¡a {Obm| _| Am¡a npíM_ ~§Jmb 
Ho$ ~m§Hw$am joÌ _| gd}jU {H$E JE& {h_mMb àXoe _|, erV ewîH$Z 
H$s pñW{V _| JwUr¶ {H$e{_e CËnmXZ VWm nma§n[aH$ dmBZ CËnmXZ 
H$mo Hw$Q>ra CÚmoJ H$s Vah ~‹T>mdm XoZm AmemOZH$ nm¶m J¶m& ~m§Hw$am 
_|, ~rOa{hV ì¶mdgm{¶H$ {H$ñ_m| H$s IoVr H$mo ~‹T>mdm XoZo Ho$ {bE 
Cn¶wº$ {H«$¶mAm| H$s Oê$aV h¡& {h_mMb _| {d{Q>g H$s Xmo O§Jbr 
àOm{V¶m§ ^r XoIr JBª VWm dm§N>Zr¶ bjU Ho$ òmoV Ho$ ê$n _| BZH$s 
j_Vm Ho$ {bE AÜ¶¶Z {H$¶m OmEJm&

A§Jya _| EH$sH¥$V g§ajU VH$ZrH$m| H$m 
{dH$mg Am¡a emoYZ

A§Jya na Mma AbJ-AbJ joÌ narjUm| _| Q´>mBH$moS>_m© 
(5X106 ~rOmUwAm|/{_br) ¶m ~ogrbg (1X108 grE’$¶y/ {_br) 
H$s M¶{ZV Cn^oXm| Ho$ n{Îm¶m| AWdm {_Å>r _| VrZ gmYmaU Obr¶ 
{Zê$nUm| Ho$ AZwà¶moJm| go S>mCZr {_bS>çy H$s Vrd«Vm _| H$_r AmB©& 
Q´>mBH$moS>_m© Cn^oX 5Ama, Omo A§Jyam| _| Vw‹S>mB© Cnam§V g‹S>Z à~§YZ VWm 
eoë’$ bmB’$ ~‹T>mZo _| Cn¶moJr h¡, H$m OrZmo{_H$ Am¡a _¡Q>m~mobmo{_H$ 
àmo’$mBb Ho$ AmYma na q’$JaqàqQ>J VWm {MÌm§H$Z {H$¶m J¶m& 
_hmamï´> _| H«o$gmopŠg_ {_WmBb, S>mB_oWmo_mo’©$, _oQ>mbopŠgb Am¡a 
gmB_oŠgmo{_b VWm V{_bZmSw> _| _oQ>mbopŠgb Ho$ à{VamoYr nr 
{dQ>rH$mobm Ho$ n¥WH$m| H$s CnpñW{V ~m¶moEogo Ho$ AmYma na nmB© JB©&  

{_Omoa_ go àmá OZg§»¶m _| H$moB© à{VamoYH$Vm Zht nmB©  
JB©& _hmamï´> Am¡a V{_bZmSw> go àmá B[a{g’o$ {ZHo$Q>a Ho$ n¥WH$m| 
H$mo Š¶yAmoAmB© H$dH$Zmer, AOmoŠgrñQ´>mo{~Z VWm S>rE_AmB© 
_mBH$moã¶yQ>m{Zb Ho$ {bE à{VamoYH$ XoIm J¶m& 

O|Wmo_moZmg H$ånopñQ´>g ñngrO dr {dQ>rH$mobm Ho$ dU©hrZ n¥WH$m| 
H$mo A§Jya _| OrdmUw nU© Yã~m Ho$ amoJH$maH$ Ord Ho$ ê$n _| ñWm{nV 
{H$¶m J¶m& OrdmUw Vm§~o Ho$ {bE g{hîUw Wm, hmbm§{H$ 500 nrnr_ 
_|H$moOo~ Ho$ à{V g§doXZerb Wm&

H|$Ð _| {dH${gV _m¡g_ H$s OmZH$mar na AmYm[aV AmB©E_
nrAmaEEg-H$sQ> Am¡a _mBQ> H$sQ> Omo{I_ Am§H$bZ Am¡a gbmhH$ma 
àUmbr H$mo joÌ _| bmJy {H$¶m J¶m Am¡a BgHo$ H$m¶m©Ýd¶Z Ho$ 
n[aUm_V: XmoZm| gbmhH$mar Am¡a {H$gmZ {H«$¶m ßbm°Q> _| {d{^Þ 
H$sQ>m| Ho$ {Ibm’$ g_mZ g§ajU {_bm& nr{‹S>V joÌm| _| gd}jU Zo  
VZm N>oXH$ H$sQ> grbmoñQ>_m© ñHo${~EQ>a H$m 26.8 Am¡a 35.2% 
àH$mon H«$_e: Zm{gH$ Am¡a gm§Jbr _| {XIm¶m& B©nrEZ go nr{‹S>V 
Eg ~m~}Q>_ bmdm© Ho$ hr_mo{bå’$ go n¥WH$ {H$E N>h OrdmUw Eg 
~m~}Q>_ H$s _¥Ë¶w H$m H$maU nm¶o JE, Omo {H$ VZm N>oXH$ Ho$ à~§YZ 

Himachal Pradesh and Bankura region in West Bengal. 
In Himachal Pradesh, quality raisin preparation under 
cold drying conditions and promotion of traditional 
wine preparation as cottage industry hold promise. 
In Bankura, promotion of cultivation of seedless 
commercial varieties with suitable package of practice 
needs attention. Two wild species of Vitis were also 
observed in Himachal, which will be studied for their 
potential as sources of desirable traits

DEVELOPMENT AND REFINEMENT OF 
INTEGRATED PROTECTION TECHNOLOGIES 
IN GRAPE

Three applications of simple aqueous formulations 
of selected strains of Trichoderma (5x106 spores/ml) 
or Bacillus (1x108 cfu/ml) to foliage or soil minimized 
severity of powdery mildew disease on grapes in four 
separate field trials. Trichoderma strain 5R, useful in 
managing postharvest decay and enhancing the shelf-
life of grapes, was characterized and fingerprinted 
based on its genomic and metabolomics profile. 
Presence of P. viticola isolates resistant to kresoxim 
methyl, dimethomorph, metalaxyl and cymoxanil was 
seen in Maharashtra and to metalaxyl in Tamil Nadu 
based on bio-assay.

No resistance was detected in population from 
Mizoram. Resistance to QoI fungicide, azoxystrobin 
and the DMI fungicide myclobutanil was seen in E. 
necator isolates from Maharashtra and Tamil Nadu. 

Albino isolate of Xanthomas campestris sp. V. 
viticola was established as the causal organism of 
bacterial leaf spot in grape. The bacteria was tolerant to 
copper, however was sensitive to Manozeb at 500ppm. 

Weather information based IMPRAS-Insect 
and mite pest risk assessment and advisory system 
developed at the Centre was implemented in the field 
and its implementation resulted in equal protection 
against different insects in both advisory and farmer’s 
practice plot. Survey in infested areas indicated 26.8 and 
35.2% infestation of stem borer Celosterma scabeator 
in Nasik and Sangli respectively. Six bacteria isolated 
from haemolymph of S. barbatum larva infested with 
EPN were found to cause mortality of S. barbatum 
suggesting their potential use for the management of 
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hoVw BZ OrdmUwAmo Ho$ à¶moJ H$s g§^mdZmAm| H$m geº$ gyMH$ h¡& 
g§^moJ ì¶dhma, A§S> {ZjonU Am¡a A§So> goZo Ho$ ñdê$n H$m AÜ¶¶Z 
{H$¶m J¶m, Omo {H$ Eg ~m~}Q>_ Ho$ à~§YZ Ho$ {bE aUZr{V {dH${gV 
H$aZo _| ghm¶H$ hmoJm& g§^moJ Ho$ Xygao {XZ A§S> {ZjonU ewê$ hþAm, 
O~{H$ A{YH$V_ A§S> {ZjonU g§^moJ Ho$ ~mX 3-7 {XZm| Ho$ ~rM 
{H$¶m J¶m& A§S> {ZjonU Ho$ 7-10 {XZ ~mX A{YH$V_ A§S>m goZm 
hþAm& Eg ~m~}Q>_ H$s Am§V go 33 A§V:ghOrdH$ OrdmUw n¥WH$ 
{H$E JE Am¡a BZ OrdmUwAm| Ûmam CËnm{XV E§OmB_ H$m AÜ¶¶Z 
VZm N>oXH$ Am§V _| BZH$s H$m¶m©Ë_H$ ^y{_H$m H$m nVm bJmZo Ho$ {bE 
{H$¶m J¶m&

A§Jya ~mJm| _| EH$ à^mdr O¡d {Z¶§ÌU aUZr{V Ho$ {bE amB© 
H$mo E So>pŠQ>bmonr Ho$ g§ajU Am¡a OZg§»¶m d¥{Õ Ho$ {bE EH$ 
n¶m©daUr¶ ^moO nwînr¶ ’$gb Ho$ ê$n _| nhMmZm J¶m& {d{^Þ 
nwînr¶ nm¡Ym| Ho$ A§VJ©V, n§{º$¶m| _| bJmB© JB© amB© Ho$ nwînZ g_¶ 
OZdar Ho$ Xm¡amZ E So>pŠQ>bmonr Ûmam _r{b~J H$mbmo{Z¶m| _| CƒV_ 
à{VeV naOrdZ XO© {H$¶m J¶m Wm& BZ {dQ´>mo XemAm| _| ^r amB© 
Ho$ ’y$bm| H$mo H«$mBgmonbm© Ho$ nmbZ hoVw Cn¶moJr nm¶m J¶m& joÌ 
narjU _|, H«$mBgmonbm© Ho$ A§S> nÌH$m| H$mo bJmZo Ho$ Xmo gámh Ho$ 
~mX _r{b~J H$mbmo{Z¶m| _| H$_r AmB©&

Jwbm~r _r{b~J _H$moZobrH$moH$g {hgw©Q>g Ho$ hZrS>çy go 10 
OrdmUw AbJ H$a ê$nmË_H$ {MÌm§H$Z {H$¶m J¶m VWm AmU{dH$ ñVa 
na nhMmZ H$s JB©& H«$mBgmonbm© Ho$ à{V AmH$f©U hoVw Om±Mo JE Mma 
OrdmUw n¥WH$m| _| go, ñQ>o’$mBbmoH$moH$g nmíMwar H$mo d¶ñH$ H«$mBgmonbm© 
_| gmW©H$ ê$n go A{YH$ A§S> {ZjonU Ho$ {bE XO© {H$¶m J¶m& 
_r{b~J hZrS>çy _| dmînerb ¶m¡{JH$ h¡ßQ>mH$mogoZ, AmoŠQ>mSo>Ho$Z, 
1, 2-~|OtS>mBH$m~m}pŠgbrH$ Aåb VWm hoŠOm{S>Ho$ZmoBH$ Aåb 
nm¶o JE& {_br~J hZrS>çy  Zo BgHo$ àmH¥${VH$ Xwí_Zm| H$mo AmH${f©V 
{H$¶m& &

A§Jya àg§ñH$aU Am¡a _yë¶ g§dY©Z Ho$ {bE 
’$gb-nyd© Am¡a -~mX VH$ZrH$m| H$m {dH$mg

β-½byH$mo{gSo>µO CËnmXZ H$aZo dmbr I_ra Cn^oXm| 
drEgAmB© -1106 Am¡a EgnrAma H$m Cn¶moJ H$a H¡$~Z} gm¡drZm| 
H$s V¡¶ma dmBZm| _| H$B© gwJ§Y ¶m¡{JH$m| H$s Cƒ _mÌm {_br& Ho$db 
β-½byH$mo{gSo>µO gH$mamË_H$ I_ra Cn^oXm| Ûmam CËnm{XV dmBZm| _| 
13 A{V[aº$ gwJ§Y ¶m¡{JH$ _m¡OyX Wo&

gwJ§Y ¶m¡{JH$ 1-{_WmBb-4- (1-{_WmBb BWmBb)-1, 
3-gmBŠbmohoŠOoS>rZ (Zt~y gwJ§Y) Am¡a ~¢OrZEogrQ>oëS>rhmBS>  (nwîn 

stem borer. Mating behaviour, oviposition and hatching 
pattern studies were conducted which will be helpful 
in developing strategies for the management of S. 
barbatum. The oviposition started on second day of 
mating whereas the maximum oviposition was between 
3-7 days after mating. The maximum egg hatching was 
between 7-10 days after oviposition. 33 endosymbiotic 
bacteria were isolated from S. barbatum gut and 
enzyme production by these bacteria was studied to 
find out their functional role in stem borer gut.

Mustard was identified as an ecofeast flowering 
crop to conserve and augment the population of A. 
dactylopii for an effective biocontrol strategy in the 
vineyards. Among different flowering plants, the 
highest percent parasitisation of mealy bug colonies 
by A. dactylopii was recorded in rows planted with 
mustard during flowering in January. Mustard flowers 
were also found useful for rearing of Chrysoperla 
under in vitro conditions. In field trial, stapling egg 
cards of Chrysoperla resulted in reduction in mealy 
bug colonies after two weeks.

10 bacterial isolates were isolated from the 
honeydew of pink mealybug, Maconellicoccus  
hirsutus, morphologically characterised and identified 
at molcular level. Among four bacterial isolates tested 
for their ability to attract  adults of Chrysoperla, 
Staphylococcus pasteuri recorded significantly higher 
oviposition of Chrysoperla adults. Volatile compounds 
Heptacosane, Octadecane, 1, 2-Benzenedicarboxylic 
acid and Hexadecanoic acid were detected in mealybug 
honeydew. Honeydew of mealybug was found to attract 
its natural enemies. 

DEVELOPMENT OF PRE- AND POST-
HARVEST TECHNOLOGIES FOR 
PROCESSING OF GRAPES AND VALUE 
ADDITION 

The wines of Cabernet Sauvignon prepared using 
β-glucosidase producing yeast strains VSI-1106 and 
SPR was found to contain higher quantities of several 
aroma compounds. 13 aroma compounds were present 
only in wines produced by β-glucosidase positive yeast 
strains.

The aroma compounds 1-methyl-4-(1-
methylethyl)-1,3-Cyclohexadiene (Lemon aroma) 
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Am¡a ehX gwJ§Y) Ho$db EgnrAma Ûmam CËnm{XV dmBZ _| CnpñWV 
Wo O~{H$ àmonoZmoBH$ Aåb, 2-{_WmBb, 1-ZmoZmZmoBb Am¡a 
1-So>H$mZmob ¶m¡{JH$, drEgAmB© 1106 Ûmam CËnm{XV dmBZm| _| 
{d{eï> ê$n go _m¡OyX Wo Omo{H$ ’$b gwJ§Ym| H$s [ahmB© go g§~§{YV h¢&

Wm°_gZ grS>b¡g VWm Bggo M¶{ZV ŠbmoZ go ~Zr {H$e{_e 
H$s JwUdÎmm d¥{Õ hoVw, JwÀN>m Am¡a _{U d¥{Õ Ho$ {d{^Þ MaUm| _| 
OrE

3
 H$m BñVo_mb g{hV {d{^Þ Vw‹S>mB© nyd© CnMma {XE JE& OrE

3
 

Ho$ AZwà¶moJ go {H$e{_e Ho$ AmH$ma _| d¥{Õ XO© H$s JB©& 45º 

gopëe¶g na ¶m§{ÌH$ ewîH$Z go {H$e{_e V¡¶mar hmoZo Ho$ {bE nm§M 
{XZ H$m g_¶ bJm Am¡a g^r V¡¶ma {H$e{_e nrbo VWm gwZhao 
g_mZ a§J Ho$ Wo&

A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| _| ImÚ 
gwajm

gmBZmBQ´>o{Z{bàmob Am¡a {nH$moŠgrñQ´>mo{~Z agm¶Zm| Ho$ Adeof 
Z_yZm boZo Ho$ 90 {XZ ~mX ̂ r B©¶y-E_AmaEb ñVa go D$na nm¶o JE 
AV: A§Jya _| XmoZm| agm¶Zm| Ho$ {bE 90 {XZ H$m Vw‹S>mB© nyd© A§Vamb 
(nrEMAmB©) H$s {g’$m[ae Wr& Anì¶¶ Ho$ AÜ¶¶Z Ho$ AmYma na 
A‘o³Q´>moQ´>m{S>Z+S>mB_oWmo_mo’©$ H$m Vw‹S>mB© nyd© A§Vamb (nrEMAmB©) 
{g’$m[ae H$s hþB© EH$b VWm Xmo S>moµO Ho$ {bE H«$_e: 26 Am¡a 31 
{XZ {gµ’$m[ae {H$¶m J¶m&

¶yamonr¶ g§K Ho$ Xoem| H$mo {Z¶m©V Ho$ {bE A§Jya _| H¥${f agm¶Z 
Adeofm| H$mo {Z¶§{ÌV H$aZo Ho$ {ZJamZr H$m¶©H«$_ H$m ¶h 13dm§ df© 
Wm& _m¡g_ 2015-16 _| grAmB©~r Am¡a Amagr Ho$ Ûmam bo~b Xmdo 
Ho$ gmW 42 H$sQ>ZmeH$m| H$s EH$ gyMr {g’$m[ae H$s JB© VWm 186 
H$sQ>ZmeH$m| (+ CZHo$ M¶mnM¶m|) H$s {ZJamZr g^r {Z¶m©V Z_yZm| 
_| H$s JB©&

_m¡g_ Ho$ Xm¡amZ 1286 Am§V[aH$ AbQ>© Omar {H$E JE, AV: 
Hw$b Z_yZm| H$m 12.3%, {d’$b Z_yZm h¢& H$sQ>ZmeH$m| Ho$ Adeof 
Ho$ {bE dm{UpÁ¶H$ narjU à¶moJembmAm| Ho$ ~rM Xmo XjVm narjm 
(nrQ>r) Ho$ Xm¡a Am¶mo{OV {H$¶o J¶o& EZAmaEb  _| nw{ï> Ho$ narjU 
Ho$ {bE {Z¶m©V Ho$ Z_yZm| H$s Hw$b g§»¶m H$m 5% Z_yZo (289 
g§»¶m) {díbo{fV {H$E JE&

AÝ¶ H¥${f qOgm| H$m ImÚ gwajm Am§H$bZ

{d{^Þ  qOgm| Zm{_V _gmbo, XyY, A§So> Am¡a _m§g _| H$sQ>ZmeH$m| 
Ho$ Adeof Ho$ {díbofU Ho$ {bE ~hþAdeof {d{Y¶m§ {dH${gV H$s 
JBª& XyY Am¡a A§So> _| ~hþñVar¶ new {M{H$Ëgm Xdm Ho$ Adeof Ho$ 

and Benzeneacetaldehyde (floral and honey aroma) 
were present only in wine produced by SPR whereas 
propanoic acid, 2-methyl-, 1-Nonanol and 1-Decanol 
compounds were uniquely present in wine prepared 
with VSI 1106 and are  related to release of fruity 
aromas.

To improve raisin quality from Thompson Seedless 
and its clone, different pre-harvest treatment including 
use of GA3 at different bunch and berry development 
stages were used. Application of GA3 improved raisin 
recovery and quality. Mechanical drying at 45OC took 
five days for raisin preparation and all the prepared 
raisins were of uniform golden yellow in colour.

FOOD SAFETY IN GRAPES AND ITS 
PROCESSED PRODUCTS

The residues of cyanitraniliprole and picoxystrobin 
chemicals were found to at above the EU-MRL level 
even after 90 days of sampling hence a pre harvest 
interval (PHI) of >90 days was recommended for both 
the chemicals in grape. Based on dissipation studies 
of amectrotradin + dimethomorph, a pre harvest 
interval (PHI) of 26 and 31 days was recommended 
for recommended dose and double recommended dose 
respectively for this compound.

This was the 13th year of the Residue Monitoring 
Program for controlling agrochemical residues in table 
grapes for export to the EU countries. In the season, 
2015-16, a list of 42 pesticides with label claim with 
CIB and RC were recommended and 186 pesticides (+ 
their metabolites) were monitored in all export samples.

During the season 1286 internal alerts were issued 
which accounted for around 12.3% sample failure. Two 
proficiency test (PT) round among the commercial 
testing laboratories was organized for pesticide 
residues. 5% samples (289 No.) of the total number of 
export samples were analysed for confirmatory testing 
at NRL.

FOOD SAFETY EVALUATION OF OTHER 
AGRICULTURAL COMMODITIES

Multi-residue methods were developed for the 
analysis of pesticide residues in different commodities 
viz. spices, milk, egg and meat. An extraction and 
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EH$gmW {díbofU Ho$ {bE EH$ {ZîH$f©U Am¡a {díbofU àmoQ>moH$m°b 
H$m {dH$mg {H$¶m J¶m& aVmby Am¡a Vmamo _| H$sQ>ZmeH$ Adeofm| 
Ho$ ~hþ-{díbofU Ho$ {bE Ëd[aV {dbm¶H$ {ZîH$f©H$ VH$ZrH$ H$m 
Cn¶moJ H$aHo$ H$sQ>ZmeH$ {ZH$mgr Ho$ {bE EH$ {d{Y {dH${gV H$s 
JB©&

EZB©EM VWm Q>rEgnr H$m¶©H«$_

M§’$mB©, {_Omoa_ _| H|$Ð gaH$ma Ho$ EZB©EM Am¡a Q>rEgnr 
H$m¶©H«$_ H$mo H$m¶m©pÝdV {H$¶m Om ahm h¡& df© Ho$ Xm¡amZ A§Jya _| 
JwUr¶ amonU gm_J«r Ho$ CËnmXZ na EH$ à{ejU H$m¶©H«$_ Am¶mo{OV 
{H$¶m J¶m {Og_| nMmg {H$gmZm| Zo ^mJ {b¶m& _mV¥ bVm ãbm°H$ 
_| {dfmUw _wº$ H$b_m| Ho$ ~hþbrH$aU hoVw {H$gmZm| H$mo _mJ©Xe©Z 
{X¶m& _mV¥ bVmAm| Ho$ à~§YZ na amÁ¶ Ho$ ~mJdmZr {d^mJ Ho$ 
A{YH$m[a¶m| H$mo {e{jV {H$¶m& àXoe Ho$ ~mJdmZr {d^mJ H$s _m°S>b 
Zg©ar _| EH$ nm°brhmCg ñWm{nV {H$¶m J¶m Wm Am¡a {S´>n qgMmB© 
àUmbr bJmB© JB©&

JwUr¶ amonU gm_J«r H$m CËnmXZ

A§Jya Ho$ _ybd¥ÝVm| Am¡a ì¶mdgm{¶H$ ê$n go bmoH${à¶ {H$ñ_m| 
H$s 30,540 H$b_m| H$mo _hmamï´>, CÎma àXoe, H$Zm©Q>H$, npíM_ 
~§Jmb, V{_bZmSw>, _Ü¶ àXoe, JwOamV Am¡a AÝ¶ A§Jya CËnmXH$ 
joÌm| Ho$ CËnmXH$m| H$mo ~oMm J¶m& ì¶mdgm{¶H$ {H$ñ_m| _|, ’|$Q>mgr 
grS>b¡g, {H$e{_e amoO{de ìhmBQ> Am¡a a¡S>½bmo~ _m§J _| Wt& 
_ybd¥ÝVm| _| S>m¡J[aO H$s A{YH$V_ H$b_m| H$mo ~oMm J¶m&

àm¡Úmo{JH$s hñVm§VaU

CËnmXH$m| Ûmam ~VmB© JB© g_ñ¶mAm| H$mo g§~mo{YV H$aZo Ho$  
{bE {ZXoeH$ Am¡a H|$Ð Ho$ d¡km{ZH$m| Ûmam H$B© joÌ H$m Xm¡am {H$¶m 
J¶m& H$Zm©Q>H$, _hmamï´>, {~hma, Am¡a ZB© {Xëbr _| Am¶mo{OV 10 
{d{^Þ àXe©{Z¶m| _| H|$Ð Zo ñQ>mbm| H$s ì¶dñWm H$s& BZ àXe©{Z¶m| 
Ho$ Xm¡amZ bJ^J Xmo hOma AmJ§VwH$m| Zo H|$Ð Ûmam bJmE JE ñQ>mb 
H$m Xm¡am {H$¶m& A§Jya CÚmoJ Ho$ {d{^Þ {hVYmaH$m| H$mo àMma-àgma 
Ho$ {d{^Þ gmYZm| Ho$ _mÜ¶_ O¡go à{ejU H$m¶©H«$_, joÌ H$s ¶mÌm, 
A§Jya CËnmXH$m| / g§K Ho$ go{_Zma, do~ gbmhH$ma, ao{S>¶mo dmVm© _| 
^mJ boZm, CZHo$ gmW H|$Ð _| nmañn[aH$  dmVm©, H|$Ð H$s do~gmBQ> 
na {H$gmZ H$m°Z©a _| Vw‹S>mB© Cnam§V  àm¡Úmo{JH$s g{hV A§Jya H$s IoVr 
Ho$ {d{^Þ nhbwAm| na OmZH$mar Xr JB©& df© Ho$ Xm¡amZ _Ü¶ àXoe, 
H$Zm©Q>H$ Am¡a _hmamï´> go 778 {H$gmZm| Zo H|$Ð _| A§Jya H$s IoVr na 

analysis protocols were developed for simultaneous 
analysis of multi-class veterinary drug residues in 
milk and egg. A method for pesticide extraction by 
using accelerated solvent extractor technique for multi-
residue analysis of pesticides in Yam and Taro was 
developed.

NEH AND TSP PROGRAM 

The Centre’s NEH and TSP program is 
implemented at Champhai, Mizoram. During the year a 
training program on the production of quality planting 
material in grapes was organised which was attended 
by fifty farmers. Farmers were guide for multiplication 
of virus free cuttings in mother vine block. The officials 
of State Horticulture department were educated on the 
maintenance of mother vines. A polyhouse was erected 
and drip irrigation system installed at the model nursery 
of state department of Horticulture.

PRODUCTION OF QUALITY PLANTING 
MATERIAL

30540 cuttings of grape rootstocks and 
commercially popular varieties were sold to grape 
growers of Maharashtra, Uttar Pradesh, Karnataka, 
West Bengal, Tamil Nadu, Madhya Pradesh, Gujarat and 
other grape growing regions. Among the commercial 
varieties, Fantasy Seedless, Kishmish Rozavis White 
and Red Globe were in demand.  Among rootstocks, 
maximum cuttings of Dogridge were sold.

TRANSFER OF TECHNOLOGY

Several field visits were taken up by the Director 
and scientists of the Centre to address the problems 
reported by growers. Centre arranged stalls in 
10 different exhibitions organized in Karnataka, 
Maharashtra, Bihar, and New Delhi. About two 
thousand visitors visited the stall of Centre during these 
exhibitions. Information on various aspects of grape 
cultivation including postharvest technology was made 
available to the several stakeholders of grape industry 
through various means of dissemination such as 
organizing training programs, field visit, participating 
in grape growers/association’s seminars, web advisory, 
radio talks, one-to-one interactions with them at the 
institutes and also displaying the information on the 
Institute’s website under farmer’s corner. During the 
year 778 farmers from Madhya Pradesh, Karnataka 
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{dH${gV àm¡Úmo{J{H$¶m| Ho$ ~mao _| nVm H$aZo Ho$ {bE H|$Ð H$m Xm¡am 
{H$¶m&

_mZd g§gmYZ {dH$mg

EH$ d¡km{ZH$ H$mo {deofk gXñ¶ Ho$ ê$n _| _bo{e¶Z nm_ Vob 
~moS©> H$s ~¡R>H$ Ho$ H$m¶©H«$_ gbmhH$ma g{_{V H$s ~¡R>H$ _| ^mJ boZo 
Ho$ {bE à{V{Z¶wº$ {H$¶m J¶m& VrZ d¡km{ZH$m|, Xmo VH$ZrH$s Am¡a 
EH$ àemg{ZH$ H$_©Mm[a¶m| H$mo {deofkVm Ho$ joÌ _| H$m¡eb AÚVZ 
Ho$ {bE {d{^Þ à{ejU H$m¶©H«$_m| Ho$ {bE ^oOm J¶m&

amOñd Am¶

én¶o 59.89914 bmI H$m amOñd à{ejU, nam_e©, AZw~§Y 
AZwg§YmZ Am¡a godmAm|, amonU gm_J«r Am¡a H¥${f CnO H$s {~H«$s 
Ho$ _mÜ¶_ go A{O©V {H$¶m J¶m&

and Maharashtra visited the Centre to know about 
viticulture and technologies developed at the Centre.

HUMAN RESOURCE DEVELOPMENT

One scientist was deputed to participate in program 
advisory committee of meeting of Malayasian Palm 
Oil Board as expert member. Three scientists, two 
technical and one administrative staff were deputed to 
different training programs for updating skill in their 
field of specialisation.

REVENUE GENERATION

Revenue of Rs. 59.89914 lakhs was generated 
through training, consultancy, contract research and 
services, sale of planting material and farm produce.
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ñWmnZm Ho$ CÞrg  dfm] _| ̂ mH¥$AZwn - amï´>r¶ A§Jya AZwg§YmZ 
H|$Ð Zo Xoe Ho$ A§Jya {H$gmZm| H$s g_ñ¶mAm| Ho$ {ZXmZ hoVw {_eZ 
CÝ_wI AZwg§YmZ Ho$ {bE Amdí¶H$ VH$ZrH$s {deofkVm Am¡a 
AË¶mYw{ZH$ CnH$aU àmá {H$E h¢& 15 d¡km{ZH$m| H$s N>moQ>r Q>r_ 
A§Jya CËnmXZ Am¡a dmBZ AÜ¶¶Z _| OwQ>r h¡& 442 à{d{ð>¶m| Ho$ EH$ 
’$sëS> OrZ ~¢H$ H$s ñWmnZm H$s JB© h¡& OZZÐì¶ H$m àê$nr Am¡a 
AmpÊdH$ JwUmo Ho$ AmYma na M[aÌm§H$Z {H$¶m J¶m Am¡a OZZÐì¶ 
H$m EH$ H¡$Q>bm°J V¡¶ma {H$¶m J¶m& OZZÐì¶ H$m àË¶j dm{UpÁ¶H$ 
BñVo_mb H$aZo Ho$ {bE ¶m _m¡OyXm {H$ñ_m| _| gwYma Ho$ {bE H$B© 
dm§N>Zr¶ bjU hoVw Am§H$bZ {H$¶m J¶m h¡& A§Jya OZZÐì¶ EH${ÌV 
H$aZo Ho$ {bE Oå_y Am¡a H$í_ra, boh-bÕmI Am¡a {h_mMb àXoe 
_| AÝdofZ {H$E JE& EH$ N>moQ>o n¡_mZo na àOZZ J{V{d{Y¶m| Ho$ 
’$bñdê$n âbo_ grS>b¡g Am¡a nygm Zda§J Ho$ EH$ g§H$a "_m§Oar 
_o{S>H$m', Omo CËH¥$ï> a§J Ho$ Oyg Am¡a JwUm| go n[anyU© h¡, H$m {dH$mg 
{H$¶m J¶m& g§H$a H$mo Cn^moº$mAm| Ûmam ñdrH$ma H$a {b¶m J¶m h¡ 
Am¡a Cgo CgHo$ g§^m{dV ñdmñÏ¶ bm^ Ho$ {bE àmoËgm{hV {H$¶m 
Om ahm h¡& AmemdmZ g§H$am|/M¶Z O¡go _m§Oar _o{S>H$m, E18/3, 
{H$e{_e amogm{dg ìhmBQ> H$m {H$gmZm| Ho$ àjoÌ Am¡a A^mg_ 
AZw n[a¶moOZm Ho$ A§VJ©V ~hþñWbr¶ narjU Ûmam BZ g§H$am| Ho$ 
{d_moMZ Ho$ {bE Am§H$‹S>o BH$Æ>o {H$E Om aho h¢& Wm°_gZ grS>b¡g 
_| S>mCZr {_bS>çy à{VamoYH$Vm JwU na àOZZ EH$ AÝ¶ _hËdnyU© 
H$m¶©H«$_ h¡ Am¡a S>mCZr {_bS>çy à{VamoYH$ g§H$am| H$s nhMmZ Ho$ 
{bE AmpÊdH$ _mH©$a H$s nhMmZ H$s Om ahr h¡& ~‹S>r _{U Am¡a 
ñdm^m{dH$ ê$n go T>rbo JwÀN>m| H$mo {dH${gV H$aZo Ho$ {bE ̂ r àOZZ 
ewê$ {H$¶m J¶m h¡&

nwînH«$_ XrKuH$aU, JwÀN> {dab Am¡a _{U XrKuH$aU 
AdñWmAm| na OrE

3
 à{V{H«$¶m Ho$ Q´>m§pñH«$ßQ>mo_ {díbofU go AZoH$ 

AdñWm {deof OrZ H$s nhMmZ H$s JB©& BZ OrZ _| AmpÊdH$ 
_mH©$a H$s nhMmZ Am¡a CZH$m _mH©$a ghm¶H$ àOZZ _| Cn¶moJ 
{H$¶m OmEJm& AmaEZE AZwH«$_U AmYm[aV Q´>m§pñH«$ßQ>mo_ {díbofU 
go AZoH$ bdU VZmd à{V{H«$¶merb OrZ Am¡a Q´>m§g{H«$ßeZ H$maH$m| 
H$s nhMmZ H$s JB© Omo VZmd à{VamoYr {H$ñ_m| Ho$ {dH$mg Ho$ {bE 
àË¶mer OrZ H$s Vah Cn¶moJr hm|Jr&

In the nineteen years of its establishment, the 
ICAR-National Research Centre for Grapes has 
acquired the technical expertise and state of art 
equipment to undertake mission oriented research to 
resolve the problems faced by the grape growers of the 
country. The small team of 15 scientists is involved in 
research on all aspects of viticulture and enology. A 
grape gene bank comprising of 442 collections from 
India and abroad has been established. The germplasm 
was characterized and a catalogue of germplasm was 
prepared. The germplasm was evaluated for desirable 
traits for direct commercial use or for improvement 
of existing cultivars. Explorations were carried out in 
Jammu and Kashmir, Leh-Ladakh and Himachal Pradesh 
to collect grape germplasm. Breeding activities on a 
small scale have given a cross between Flame Seedless 
and Pusa Navrang which is named as ‘Manjri Medika’ 
with excellent juice colour and qualities. The hybrid 
was well accepted by consumers and is being promoted 
for its potential health benefits. Multilocational 
evaluation of promising hybrids/selections viz. Manjri 
Medika, A18/3, Kishmish Rozavis White is taken up 
in farmers’ field and under AICRP to generate data for 
their release. Another ongoing breeding program is 
to introgress downy mildew resistance in Thompson 
Seedless and molecular markers are being developed 
for identifying downy mildew resistant progenies. 
Breeding to develop naturally loose bunches with bold 
berries is also initiated.

Transcriptome analysis of GA3 response at rachis 
elongation, cluster thinning and berry elongation has 
identified stage specific gene. The identification of 
molecular markers in these genes and their subsequent 
use in marker assisted breeding is envisaged. RNA 
sequence based transcriptome analysis has identified 
several salt stress responsive genes and transcription 
factors which will be useful as candidate genes for 
developing stress tolerant varieties.

n[aM¶
INTRODUCTION
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VmOo A§Jya Ho$ {bE _ybd¥§V Ho$ XrK©H$mbrZ Am§H$bZ _| nm¶m J¶m 
{H$ gyIm n[apñW{V¶m| _| S>m°J[aO Cn¶wº$ h¡ na§Vw {_Å>r Am¡a nmZr _| 
A{YH$ gmo{S>¶_ H$s _mÌm hmoZo na ¶h ‘ybd¥§V gmo{S>¶_ AnJ«hU H$mo 
amoH$Zo _| Ag_W© h¡& BZ n[apñW{V¶m| _| A{YH$ gmo{S>¶_ AndO©Z 
j_Vm Ho$ H$maU Wm°‘gZ grS>b¡g Ho$ {bE 110Ama A{YH$ Cn¶wº$ 
h¡& AÝ¶ ì¶mdgm{¶H$ {µH$ñ_m| O¡go a¡S> ½bmo~ Am¡a ’¢$Q>mgr grS>b¡g 
Am¡a dmBZ {H$ñ_m| O¡go H¡$~Z} gm¡drZm| Am¡a gm¡drZm| ãbm± Ho$ {bE 
_ybd¥§V H$s nhMmZ H$s Om ahr h¡& Wm°_gZ grS>b¡g Am¡a H¡$~Z} 
gm¡{dZm| _| bVm H$s d¥{Õ AdñWm AZwgma nmofU Am¡a Ob H$s 
Amdí¶H$Vm {ZpíMV H$s JB©& Bg àm¡Úmo{JH$s Ûmam nmofU Am¡a 
Ob _mÌm _| H$m’$s ~MV Am¡a nmofU Am¡a A§Jya ~JrMm| ‘| Ob 
à¶moJ j_Vm _| gwYma hmo gH$Vm h¡& {H$gmZm| Ho$ IoV _| nmofU H$s 
H$_r Ho$ bjUm| H$s nhMmZ Am¡a CgHo$ g_mYmZ Ho$ {bE Amdí¶H$ 
ImX Ho$ gwPmd go CËnmXZ H$s AZoH$ g_ñ¶mAm| H$m g_mYmZ hmo 
gH$m& _hmamï´> Ho$ H$_ dfm© dmbo joÌm| OW Am¡a nbgr _| Ob 
Cn¶moJ j_Vm ~‹T>mZo H$s VH$ZrH$m| H$m àXe©Z narjU {b¶m J¶m 
h¡& Bgr àH$ma O¡d {Z¶§ÌH$m| Ho$ AZoH$ narjUm| go Wm°_gZ grS>b¡g, 
Vmg-E-JUoe Am¡a eaX grS>b¡g H$s CnO j_Vm, JwUdÎmm Am¡a 
eoë’$ bmB’$ _| gwYma hþAm&

{d{^Þ _m¡g_ n[apñW{V¶m| _| amoJ àJ{V H$mo g_PZo go amoJ 
à~§YZ Ho$ {bE _m¡g_ nydm©Zw_mZ Am¡a bVm d¥{Õ AdñWm na 
AmYm[aV Vm{H©$H$ _m°S>b {dH${gV H$aZo _| ghm¶Vm {_br, {OgHo$ 
n[aUm_ñdê$n ’$’y$§XrZmeH$ Ho$ H$_ {N>‹S>H$md go hr ~ohVa amoJ 
à~§YZ hmo gH$m& Bg àm¡Úmo{JH$s Ho$ {H$gmZm| Ho$ ~mJm| _| àXe©Z go 
{H$gmZm| H$m _m¡g_ gyMZm na AmYm[aV amoJ à~§YZ na {dídmg 
~‹T>m Am¡a ¶h Bg H|$Ð H$s g’$bVm H$s H$hm{Z¶m| _| go EH$ h¡& 
Omar AZwg§YmZ go gyú_Ordm| Ûmam amoJ à~§YZ H$s g§^mdZmAm| Ho$ 
g§Ho$V {_bo h¢& EH$ gmW ~hþamoJ {Z¶§ÌU Ho$ {bE AZoH$ à^mdembr 
~o{gbg Am¡a Q´>mBH$moS>_m© n¥W³H$m| H$s nhMmZ H$s JB© Am¡a CZ na 
d¥hX ñVa na àjoÌ narjU {H$E OmE§Jo& BZ O¡d-{Z¶§ÌH$m| Zo amoJ 
ì¶mYH$m| _| ’$’y$§XrZmeH$ à{VamoYH$Vm Am¡a _{U na ZmerOrdZmeH$ 
Ad{eï> à~§YZ H$s j_Vm {XImB©& 

ZmerH$sQ> H$m°åßboŠg Ho$ à~§YZ Ho$ {bE ~hþbú¶ H$sQ>Zmer 
àUmbr {dH${gV H$s JB© Omo {H$gmZm| H$mo ~mJ _| CnpñWV H$sQ> 
H$m°åßboŠg Ho$ {bE C{MV H$sQ>Zmer Ho$ MwZmd _o ghm¶Vm XoJr& 
{d{^Þ g§^m{dV O¡d{Z¶§ÌH$ H$maH$m| O¡go qnH$ _r{b~J Ho$ {dê$Õ 
EZmJmBag So>ŠQ>mBbmonmB Am¡a {g_Zg H$mopŠgdmoam, a¡S> ñnmBS>a _mBQ> 
Ho$ {dê$Õ ñQ>oWmoag amZr Am¡a ñQ>o_ ~moaa Ho$ {bE hoQ>oamoaoãS>mB{Q>g 
B§{S>H$m H$s nhMmZ H$s JB© h¡&

Long term evaluation of rootstocks for table grapes 
has shown that Dogridge is suitable for drought conditions 
but is unable to restrict uptake of sodium when soil and 
irrigation water have high sodium content. 110R was 
found more suitable for Thompson Seedless under such 
conditions due to its higher Na exclusion capabilities. 
Identifying rootstocks for other commercial table grapes, 
Red Globe and Fantasy Seedless and wine grapes, 
Cabernet Sauvignon and Sauvignon Blanc are ongoing. 
The growth stage wise nutrient and water requirements 
for Thompson Seedless and Cabernet Sauvignon were 
worked out. These technologies can result in considerable 
saving of nutrients and water and enhance nutrient and 
water use efficiency in vineyards. Identification of nutrient 
deficiency symptoms in farmer’s field and suggesting 
appropriate nutrient applications has overcome many 
problems. Demonstration trials on techniques to improve 
water use efficiency are taken up in rain deficit areas of Jath 
and Palsi in Maharashtra. Similarly, trials on bioregulators 
have helped to generate appropriate schedules for 
Thompson Seedless, Tas-A-Ganesh and Sharad Seedless 
for enhanced productivity, quality and shelf life.

Understanding the disease progress under varying 
weather conditions has helped to develop logical 
models for disease management based on location 
specific forecasted weather and vine growth stages. 
This has resulted in better disease management with 
less number of fungicide applications. Demonstration 
of this technology in farmers’s vineyards has boosted 
their confidence in weather information based disease 
management and has been one of the success stories of this 
Centre. The ongoing research has shown the possibility 
of disease management using microorganisms. A 
number of efficient Bacillus and Trichoderma isolates 
with potential for multiple disease control have been 
identified and will be taken forward for large scale 
field trials. These bio-control agents have also shown 
potential for management of fungicide resistance in 
pathogens and pesticide residues on berries. 

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



3

ICAR - NRC FOR GRAPES ANNUAL REPORT 2015-16

^maV-µ’«$m§g gh¶moJ Ho$ A§VJ©V Ama§^, 19 dmBZ {H$ñ_m| H$m 
CnO, ’$b JwUm| Am¡a dmBZ JwUm| Ho$ {bE Am§H$bZ go CîUH${Q>~§Yr¶ 
n[apñW{V¶m| Ho$ {bE Cn¶wº$ dmBZ {µH$ñ_m| H$s nhMmZ H$s JB©& Bgr 
àH$ma, 8 _ybd¥ÝVm| Ho$ Am§H$bZ _| 110Ama Am¡a 1103nr H¡$~Z} 
gm¡{dZm| CJmZo Ho$ {bE gdm}n¶wº$ nmE JE& BZ narjUm| go {_bo 
A§Jyam| go dmBZ ~ZmZo Ho$ {bE N>moQ>o ’$a_|Q>a Ho$ gmW EH$ {H$ÊdZ 
H$j ~Zm¶m J¶m h¡&

Ad{eï> {ZJamZr ¶moOZm (AmaE_nr) H$m g’$b H$m¶m©Ýd¶Z, 
Bg H|$Ð H$s g’$bVm H$s H$hm{Z¶m| _| go EH$ h¡& E{nS>m, dm{UÁ¶ 
_§Ìmb¶, ^maV gaH$ma Ûmam 2003-04 _| Bg g§ñWmZ _| ñWm{nV 
amï´>r¶ g§àofU à¶moJembm (EZAmaEb) Ho$ O[a¶o Ama§^ AmaE_nr 
H$m ¶h Voahdm± df© Wm& Bg df© {Z¶m©V Ho$ {bE 29050 àjoÌ 
n§OrH¥$V hþE& H|$Ð Zo {gµ’$m[ae {H$E ZmerOrd ZmeH$m| H$s gyMr Am¡a 
{ZJamZr Ho$ agm¶Zm| H$s gyMr go gå~§{YV n°Ho$O Am’°$ à¡p³Q>g H$m 
AÚVZ {H$¶m {Oggo H$m’$s hX VH$ ¶yamonr¶ g§K E_AmaEb go J¡a 
AZwnmbZ H$_ {H$¶m Om gH$m& Hw$b {_bm H$a A§Jya JwUdÎmm _| 
gwYma XµO© hþAm Am¡a {g’©$ Hw$N> ZmerOrd ZmeH$m| Ho$ Adeofm| H$m 
hr nVm Mbm& EZAmaEb Zo {d{^Þ H¥${f gm_J«r Ho$ {bE ^r Z_yZm 
{d{Y Am¡a {díbofU àmoQ>moH$m°b ñWm{nV {H$E& 

àjoÌ T>m§Mo _| gwYma H$aZo Ho$ {bE H$B© R>mog à¶mg O¡go ’$m_© 
_erZar, ZE A§Jya ~JrMm| H$s ñWmnZm Ed§  nwamZo Am¡a AZwËnmXH$ 
~JrMmo H$m nwZam}nU, {H$E JE& df© Ho$ Xm¡amZ BH$moZmo_r Ho$ AZoH$ 
Cnm¶ O¡go grEµ’$Eb Ho$ ~Xbo EbB©S>r b¡ån, Am¡a ’$m_© l{_H$ H$s 
XjVm ~‹T>mZo Ho$ {bE ’$m_© Am¡Omam| H$s IarX Am{X, H$m à¶moJ 
{H$¶m J¶m& 

H|$Ð Ho$ d¡km{ZH$ Xoe Ho$ {d{^Þ ^mJm| _| àjoÌ Xm¡am| _| g{H«$¶ 
aho h¢ Am¡a ~mJdmZm|, amÁ¶ H¥${f {d^mJ Ho$ A{YH$mar Am¡a AÝ¶ 
{hVYmaH$m| Ho$ gmW AÀN>o g§~§Y ~ZmE aIo& n[aUm_ñdê$n, ~mJdmZm| 
Am¡a A§Jya CÚmoJ H$s g_ñ¶mAm| H$s JhZ g_P Am¡a g_mYmZ 
_| _XX {_br& AÝ¶ AZwg§YmZ g§ñWmZm| Am¡a {díd{dÚmb¶m| Ho$ 
d¡km{ZH$m| Ho$ gmW g_Ýd¶Z go A{V[aº$ Am¡a g_W©Z AZwg§YmZ 
Am§H$‹S>o BH$Æ>o H$aZo _| _XX {_br& A ^m g§ AZw n[a¶moOZm (’$b) 
Ho$ AÝVJ©V A§Jya Ho$ A ^m g§ AZw n[a¶moOZm H|$Ðm| Ho$ AZwg§YmZ 
g‘Ýd¶Z ^r Bg g§ñWmZ go hmoVm h¡& 

H|$Ð Ho$ AZwg§YmZ H$m¶©H«$_, ^maV _| A§Jya CÚmoJ H$s Oê$aVm| 
Ho$ Am§H$bZ Ho$ níMmV ~ZmE OmVo h¢& n§Mdfu¶ g_rjm Xb 
(Š¶yAmaQ>r), AZwg§YmZ gbmhH$ma g{_{V (AmaEgr) H$s g§ñVw{V 

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

One of the success stories of this Centre has been 
the successful implementation of the residue monitoring 
plan (RMP). This was the 13th year of the RMP, initiated 
by APEDA, Ministry of Commerce, Government of 
India in 2003-04 in collaboration through the National 
Referral Laboratory (NRL) setup under this institute. 
This year  29050 farms had registered for export. This 
Centre updated the package of practice related to the 
list of recommended pesticides and list of chemicals for 
monitoring, which minimized non-compliance to the 
EU-MRLs to a large extent. An overall improvement 
in quality was recorded with most of the residue 
detections being restricted to a few insecticides only. 
NRL also established sampling and analysis protocols 
for different agriculture commodities.

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

The scientists have been actively visiting vineyards 
in all parts of India and have over the years developed 
excellent personal contacts with the growers, the 
state agriculture department officers and other stake 
holders. This has resulted in in-depth understanding 
of the problems being faced by the farmers and the 
industry and in resolving many of the problems based 
on short and long term experimentation. Collaboration 
with scientists from other research institutes and 
Universities has helped in generating additional 
supporting research data. The Centre is also involved 
in research coordination of AICRP Centres working on 
Grapes under AICRP (Fruits).

The research programs are formulated after 
assessing the needs of grape industry in India. The 
recommendation of Quinquennial Review Team (QRT), 
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Am¡a AÝ¶ {hVYmaH$m| go àmá OmZH$mar na nrE_B© BH$mB© _| {dMma 
{d_e© Ho$ ~mX AZwg§YmZ àmW{_H$VmAm| H$s nhMmZ H$s OmVr h¡& 
dV©_mZ _| à_wI joÌm| O¡go AmZwdm§{eH$ g§gmYZ Am¡a gwYma, CËnmXZ 
àm¡Úmo{JH$s, nmXn ñdmñÏ¶ g§ajU Am¡a Vw‹S>mB© Cnam§V àm¡Úmo{JH$s Ho$ 
A§VJ©V AZwg§YmZ hmoVm h¡& gmV g§ñWmZr¶ AZwg§YmZ H$m¶©H«$_ Am¡a 
EH$ âboJ{en H$m¶©H«$_ Ho$ Abmdm, Zm¡ ~mø-{dÎmnmo{fV n[a¶moOZmE§ 
Am¡a Mma ^mH¥$AZwn-AmoAmanr n[a¶moOZmAm| Ho$ A§VJ©V AZwg§YmZ 
{H$¶m Om ahm h¡& H|$Ð _| nam_eu godmE± Am¡a A{YXoe go g§~pÝYV 
AZw~§Y AZwg§YmZ n[a¶moOZmE§ ^r br OmVr h¢& 

A{YXoe

A§Jya CËnmXZ, CËnmXH$Vm Am¡a Cn¶moJ H$mo à^m{dV H$aZo 
dmbr O¡{dH$ Am¡a AO¡{dH$ ~mYmAm| Ho$ hb Ho$ {bE {_eZ CÝ_wI 
H$m¶©H«$_ Ho$ A§VJ©V ~w{Z¶mXr Ed§ gm_[aH$ AZwg§YmZ&

AZwg§YmZ Ho$ _w»¶ joÌ

1. A§Jya H$m g§ajU, {ZénU Am¡a Cn¶moJ
2. A§Jya H$m AZwd§{eH$ gwYma
3. A§Jya _| JwUdÎmm, CËnmXH$Vm ~‹T>mZo Am¡a ñWm{¶Ëd Ho$ {bE 

CËnmXZ VH$ZrH$m| H$m {dH$mg Am¡a emoYZ 
4. A§Jya _| EH$sH¥$V g§ajU VH$ZrH$m| H$m {dH$mg Am¡a emoYZ
5. A§Jya àg§ñH$aU Am¡a _yë¶ g§dY©Z Ho$ {bE ’$gb-nyd© Am¡a 

-~mX VH$ZrH$m| H$m {dH$mg
6. A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| _| ImÚ gwajm
7. joÌ, CËnmXZ Am¡a A§Jya H$s JwUdÎmm ~‹T>mZo Am¡a CËnmXH$Vm 

H$mo ~ZmE aIZo Ho$ {bE {hVYmaH$m| Ho$ kmZ Am¡a H$m¡eb _| 
gwYma

~mahdt ¶moOZm Ho$ {bE H|$Ð H$m âb¡J{en H$m¶©H«$_ "AO¡{dH$ 
(Vmn Am¡a AmÐ©Vm) Am¡a O¡{dH$ (H$sQ> Am¡a ’$Ýµ’w$Xr amoJ) à{V~b 
n[apñW{V¶m| _| A§Jya CËnmXH$Vm gwYma Ho$ {bE {ZU©¶ g_W©Z 
àUmbr H$m {dH$mg' h¡&

Research Advisory Committee (RAC), and inputs from 
other grape industry stake-holders are deliberated by 
Priority Setting, Monitoring and Evaluation (PME) cell 
for identifying the research priority areas. Presently 
research is conducted under broad areas of genetic 
Resources and improvement, production technology, 
plant health management and pre and postharvest 
technology. Besides seven institutional research 
programmes, nine externally funded projects and four 
ICAR ORP projects are in progress. The Centre also 
undertakes consulting and mandate related contractual 
research projects.

MANDATE

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

THRUST AREAS OF RESEARCH

1. Conservation, characterization and utilization of 
grape. 

2. Genetic improvement of grape.
3. Development and refinement of production 

technologies for enhancing quality, productivity 
and sustainability in grape.

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

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

6. Food safety in grapes and its processed products.
7. Improving knowledge and skill of stakeholders for 

increasing area, production and quality of grapes 
and sustaining its productivity.

The Centre’s flagship programme is ‘Development 
of decision support system for enhancing productivity 
of grapes under abiotic (temperature and moisture) 
and biotic (insect pests and fungal disease) stress 
conditions’.
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H«$. g§.
Sl. No.

erf©
Heads

Ama B©
R.E. 2015-16

ì¶¶
Expenditure 

2015-16

A§{V_ AZwXmZ
Final Grant amOñd 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. ñWmnZm à^ma / Estt. 
Charges

0.00 400.00 0.00 360.34 0.00 370.00

3. Amo Q>r E / O.T.A. 0.00 0.10 0.00 0.05 0.00 0.10

4. ¶mÌm ^Îmm / T.A. 10.00 2.00 10.00 2.00 10.00 2.00

5. CnH$aU / Equipment 54.23 3.00 54.23 2.99 54.23 3.00

6. AmB© Q>r / IT 2.46 0.00 2.46 0.00 2.46 0.00

7. nwñVH$mb¶ / Library 
books

1.44 0.00 1.44 0.00 1.44 0.00

8. AÝ¶ à^ma / Other 
charges

52.00 222.90 51.98 222.82 52.00 121.90

9. {Z_m©U H$m¶© / Works 135.93 0.00 135.93 0.00 135.93 0.00

10. ’$ZuMa / Furniture 0.00 2.00 0.00 2.00 0.00 2.00

11. n|eZ / Pension 0.00 7.00 0.00 1.88 0.00 7.00

Hw$b Total 256.06 637.00 256.04 592.08 256.06 506.00 59.89914

{dÎmr¶ {ddaU / FINANCIAL STATEMENT

H$m{_©H$ pñWVr / STAFF POSITION

H«$. g§.
Sl. No.

nX
Post

nXm| H$s g§»¶m / Number of posts
ñdrH¥$V

Sanctioned
^ao

Filled
[aº

 Vacant
1. AZwg§YmZ Am¡a à~§Y / Research and Management Personnel 1 1 0
2. d¡km{ZH$ / Scientific 16 15 1
3. VH$ZrH$s / Technical 8 7 1
4. àemg{ZH$ / Administrative 13 9 4
5. ghm¶H$ / Supportive 7 7 0

Hw$b / Total 45 39 6
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AZwg§YmZ CnbpãY¶m± 
RESEARCH ACHIEVEMENTS

A§Jya AZwdm§{eH$ g§gmYZ à~§YZ 

namJ g§ajU

df© Ho$ Xm¡amZ namJ g§ajU Ho$ {bE gw{dYm ñWm{nV H$s JB© & 
287 A§Jya à{d{ï>¶m|  Ho$ namJ Vab ZmBQ´>moOZ _| g§a{jV {H$E JE& 

¶yEgS>rE go A§Jya à{d{ï>¶m| H$m Am¶mV

{d{^Þ {deof JwUm| Ho$ {bE 13 A§Jya à{d{ï>¶m| H$s H$b_m|  H$mo  
¶yEgS>rE, g§¶wº$ amÁ¶ A_o[aH$m go Am¶mV {H$¶m J¶m& {deofVm Ho$ 
gmW à{d{ï>¶m| H$s gyMr Vm{bH$m 1 _| Xr JB© h¡&

Vm{bH$m 1: ¶yEgS>rE, ¶yEgE go Am¶m{VV à{d{ï>¶m| H$m {ddaU
Table 1. Details of accessions imported from USDA, USA

H«$.g§.
Sr. 
No.

{H$ñ_ / OZZÐì¶ H$m Zm_
Name of variety / germplasm

{dXoer g§J«h Z§~a
Exotic collection 

number

{deof JwU
Traits

1
B17 EC873363 S>mCZr {_ëS>çy à{Vamo{YH$Vm /

Downy mildew resistance

2
B 9 EC873364 S>mCZr {_ëS>çy à{Vamo{YH$Vm /

Downy mildew resistance

3 E.S.9-4-74 EC873365 ~‹S>r _{U / Bold berries

4 Cayuga White EC873366 S>mCZr {_ëS>çy à{Vamo{YH$Vm / Downy mildew 
resistance

5 Lady Patricia EC873367 {dab JwÀN>, ~‹S>r _{U Am¡a S>mCZr {_ëS>çy 
à{Vamo{YH$Vm / Loose bunches, bold berries and 
downy mildew resistance

6 Remaily Seedless EC873368 S>mCZr {_ëS>çy à{Vamo{YH$Vm, nmCS>ar {_ëS>çy 
à{Vamo{YH$Vm Am¡a Xama Ho$ à{V ghZerbVm / 
Downy mildew resistance, powdery mildew 
resistance and tolerant to cracking

MANAGEMENT OF GRAPE GENETIC 
RESOURCES

Pollen conservation

Facility for pollen preservation was established 
during the year. The pollens of 287 grape accessions 
were preserved in liquid nitrogen.

Import of grape accessions from USDA

Cuttings of 13 grape accessions were imported 
from USDA, USA for the various trait of interest. The 
list of accessions with trait is given in table 1.

I. A§Jya H$m g§ajU, {MÌm§H$Z Am¡a Cn¶moJ
I. CONSERVATION, CHARACTERIZATION AND UTILIZATION OF GRAPE
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H«$.g§.
Sr. 
No.

{H$ñ_ / OZZÐì¶ H$m Zm_
Name of variety / germplasm

{dXoer g§J«h Z§~a
Exotic collection 

number

{deof JwU
Traits

7 NY 65.556.5 EC873369 {dab JwÀN> Am¡a S>mCZr {_ëS>çy à{Vamo{YH$Vm / Loose 
bunches and downy mildew resistance

8 Atoka EC873370 S>mCZr {_ëS>çy à{Vamo{YH$Vm / Downy mildew 
resistance

9 Joyous EC873371 S>mCZr {_ëS>çy à{Vamo{YH$Vm Am¡a gyI Ho$ à{V 
ghZerb / Downy mildew resistance and 
drought tolerance

10 Tetra EC873372 {dab JwÀN> Am¡a ~‹S>r _{U / Loose bunches and 
bold berries

11 Canandaigua EC873373 {dab JwÀN> Am¡a ~ohVa eoë’$ bmB’$ / Loose 
bunches and better shelf life

12 Mars EC873374 S>mCZr {_ëS>çy, nmCS>ar {_ëS>çy Am¡a EÝW«oŠZmoµO 
à{Vamo{YH$Vm / Downy mildew, powdery 
mildew and anthracnose resistance

13 Seyve Villard 61-339 EC873375 {dab JwÀN> Am¡a S>mCZr {_ëS>çy à{Vamo{YH$Vm / 
Loose bunches and downy mildew resistance

_mM© 2015 _| ¶yEgS>rE go Am¶m{VV 16 à{d{ï>¶m| _| go {g’©$ 
6 à{d{ï>¶m| _o A§Hw$aU hþAm& VrZ à{d{ï>¶m± O¡go {b¶m°Z {_bbmoQ>, 
b§S>moQ> 4511 Am¡a AmoWobmo ñWm{nV hþBª Am¡a g§JamoY {ZJamZr _| h¢& 

A§Jya à{d{ï>¶m| H$mo AmB©gr A§H$ Amd§Q>Z

nmgnmoQ>© Am§H$‹S>m| Ho$ AmYma na 241 OZZÐì¶ à{d{ï>¶m| Ho$ 
{bE ^mH¥$AZwn amnmAmg§ã¶yamo, ZB© {Xëbr go AmB©gr A§H$ àmá {H$E 
JE& Bg àH$ma, Hw$b 292 OZZÐì¶ à{d{ï>¶m| Ho$ AmB©gr A§H$ h¢&

OZZÐì¶ H$m {MÌm§H$Z Am¡a àboIZ

(H¥${fO¡d{d{dYVm na ghì¶dñWm AZwg§YmZ _§M Ûmam 
Am§{eH$ ê$n go {dÎmnmo{fV )

H|$Ð _| Aºy$~a 2015 go H¥${fO¡d{d{dYVm na ghì¶dñWm  
AZwg§YmZ _§M Ho$ A§VJ©V A§Jya OZZÐì¶ Ho$ {MÌm§H$Z, nwZéËnmXZ  
Am¡a àboIZ Ho$ H$m¶© H$m Ama§^ hþAm& Aºy$~a 2015-_mM© 2016 
Ho$ ’$gb _m¡g_ Ho$ Xm¡amZ 100 A§Jya à{d{ï>¶m| (Vm{bH$m 2) H$m 
35 JwUm| Ho$ AmYma na {MÌm§H$Z {H$¶m J¶m&

Of the 16 accessions imported from USDA during 
March 2015, only 6 accessions were sprouted. Three 
accessions viz. Leon Millot, Landot 4511 and Othello 
are established and are under quarantine observation.

Allotment of IC numbers to grape 
accessions 

Based on passport data, indigenous collection 
(IC) numbers were obtained for 241 grape accessions 
in germplasm from ICAR-NBPGR, New Delhi. At 
present, 292 germplasm accessions have IC numbers.

Characterisation and documentation of 
germplasm

(Partly funded by Consortium Research 
Platform (CRP) on Agrobiodiversity)

The characterization, regeneration and 
documentation of grape germplasm was further 
strengthened under CRP on Agrobiodiversity. During 
October 2015-March 2016, 100 grape accessions 
(Table 2) were characterized based on 35 traits.
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Vm{bH$m 2: df© 2015-16 Ho$ Xm¡amZ {MÌm§{H$V 100 à{d{ï>¶m| H$m {ddaU 
Table 2: Details of 100 accessions

Cn¶moJ /
Purpose/Use

 

a§J / 
Colour

 

~r{OV/ ~rO 
a{hV / Seeded/ 

Seedless

à{d{ï>¶m| Ho$ Zm_ / Name of accessions 

VmOo ’$b/ 
{H$e{_e / 

Table/Raisin

gµ’$oX / 
White 

~r{OV / 
Seeded

TAS, Arka Hans, Sundekhani, Bhokri, Pearl of Csaba, Motia,  
E 2-7, Dilkush, Haitha, Armas, Coarna Alba, Rangspay White

~rOa{hV / 
Seedless

Maruti Seedless, Crimson Seedless, Manik Chaman, Kishmish 
Belyi, Early Perlette, Delight, Banquie Abad, Loose Perlette,  
Clone 2A, Mint, Pusa Urvashi, Fatesca Neagra, Vijay Chaman, 
Sonaka Mutant

a§JrZ / 
Coloured

~r{OV /
Seeded

Italian eliquena, Red Prince, Convent Large Black, Ceffer, Large 
White, Khalili, Kali Sahibi, Amber Sweet, Buchland Sweet Water, 
Victory, Black Muscut, Carolina Black Rose, Malagha, E 2-1, 
Rebier, Gulabi, Benzuhio, Fateasca Alba, Olympia, Coarna Regia, 
Cardinal, Red Ficoasca, Pierce, Choultu White, Omania Black, 
Rizamat, Kishmish Moldowsky, Kishmish Luchisty, Sekerie

~rOa{hV / 
Seedless

Fantasy Seedless, Krishna Seedless, Rose Ciotet, Kishmish 
Chernyei, Venus, E 8-5, Kishmish Red, Black Seedless, Sarita 
Seedless, Nana Purple, Nath Seedless

dmBZ / 
Wine

gµ’$oX / 
White 

~r{OV / 
Seeded

Riesling, Queen of vineyard, Fakri, Sevye Villard 23501, Sevye 
Villard 12309, Sevye Villard 18402, Sevye Villard 12375, Grasa-
de-Cotenoir, Sauvignon Blanc, Seibel 9308, Babeasca Neagra, 
Chenin Blanc, Semillon

~rOa{hV /
Seedless

Gold, Aledo 

a§JrZ / 
Coloured

~r{OV / 
Seeded

Ruby Red, Mauvrdre, Cabernet Franc, Tannat, Aliquant Bauschat, 
Malvasia Bianca Devaporis, Sevye Villard 12364, Shiraz 

~rOa{hV / 
Seedless

Goethe

Oyg /
Juice

gµ’$oX / 
White

~r{OV / 
Seeded

Julesky Muscat, Tigvosa

~rOa{hV 
Seedless

a§JrZ / 
Coloured

~r{OV / 
Seeded

Neagra Vertis, Jalifari, Keonigin Der, H 516, Tslimlyanski, H 27, 
Isabella

~rOa{hV / 
Seedless

Bangalore Purple
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Vm{bH$m 3: 15 JwUmË_H$ bjUm| Ho$ AmYma na 100 A§Jya à{d{ï>¶m| H$m dJuH$aU
Table 3: Classification of 100 accessions based on 15 qualitative characters

AZw H«. 
Sr. No.

bjU
Traits 

dJuH¥$V bjUm| dmbr à{d{ï>¶m| H$s g§»¶m
Number of accessions with categorized trait

1 ZB© emIm Ho$ AJ«^mJ H$m 
àH$ma/ Young shoot 
tip form 

49 (~§X/Closed), 44 (AmYm Iwbm hþAm/Half opened), 7 (Iwbm hþAm/Open)

2 N>mb H$m AbJmd/Bark 
peeling

49 ({~Zm {N>br hþB©/Non peeling), 51 ({N>br hþB©/Peeling)

3 {N>bo hþE bÀN>o/Peeling 
flakes

50 (bKw H$VaZ/Short strips), 28 (Jmob H$VaZ/Checks), 22 (b§~r H$VaZ/Long strips)

4 N>mb Ho$ A§Xa H$m a§J/
Under bark colour

65 (H«$s_ O¡gm/Creamish), 1 (hëH$m nrbm/Light yellow), 31 (hëH$m ^yam Light 
brown), 3(AÝ¶/Others)

5 nwîn qbJ A§J/Flower 
sex organ

0 (Za/ Male), 2 (Za go C^¶qbJr/Male to hermaphrodite), 82 (C^¶qbJr/
Hermaphrodite), 11 (grYo nw§Ho$ga Ho$ gmW _mXm/Female with upright stamens), 
5 (CVaVo nw§Ho$ga Ho$ gmW _mXm/Female with descending stamens)

6 àVmZ g§»¶m/àamoh /No. 
of tendrils/ shoot

5 (Ag§VV (2 ¶m H$_)/Discontinuous (2 or less)), 12 (Cn/{Za§Va / Sub-continuous 
(3-4)), 83 ({Za§Va (4 go A{YH$)/Continuous (more than 4))

7 n[an¹$ nU© X§V AmH¥${V/
Mature leaf teeth 
shape

13 (XmoZm| Va’$ AdVb /Both side concave), 31(XmoZm| Va’$ grYo/Both side straight), 
22 (XmoZm| Va’$ CÎmb/Both side convex), 20 (EH$ Va’$ AdVb VWm EH$ Va’$ CÎmb/
One side concave and one side convex), 14 (XmoZm| Va’$ grYo VWm XmoZm| Va’$ CÎmb 
H$m {_lU/Mixture of both sides straight and both side convex)

8 nU©d¥ÝV gmBZg AmH¥${V/ 
Petiole sinus shape

19 (nyam Iwbm/Wide open), 26 (Iwbm/Open), 25 (Wmo‹S>m Iwbm/Slightly open), 22 
(~§X/Closed), 8 (^mJm| H$m Wmo‹S>m gm A{VÀN>mXZ/Lobes slightly overlapping)

9 nU© ^mJm| H$s g§»¶m/No. 
of lobes on leaf  

16 (VrZ/Three), 67 (nm±M/Five), 17 (nm±M go A{YH$/More than five)

10 ’$b JwÀN> H$m àH$ma/
Bunch type

58 ({~Zm ñH§$Y/Non-winged), 41 (ñH§$Yr¶/Winged), 1 ({Û ’$b-JwÀN>/Double 
bunched)

11 ’$b JwÀN> g_mZVm/
Bunch uniformity

34 (Ag_mZ/Non uniform), 66 (g_mZ/Uniform)

12 JyXo H$m EÝWmogmE{ZÝg 
a§J / Anthocyanin 
colouration of flesh

32 (~hþV H$_ a§JrZ/Very Slighly coloured), 49 (Wmo‹S>m a§JrZ/Slighly coloured), 13 
(a§JrZ/Coloured), 5 (A{YH$ a§JrZ/Strongly coloured), 1 (~hþV A{YH$ a§JrZ/Very 
strongly coloured)

BZ à{d{ï>¶m| H$m 15 JwUmË_H$ bjUm|  Ho$ AmYma na dJuH$aU 
{H$¶m J¶m (Vm{bH$m 3)& 

These accessions were categorised based on 15 
qualitative traits (Table 3).
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AZw H«. 
Sr. No.

bjU
Traits 

dJuH¥$V bjUm| dmbr à{d{ï>¶m| H$s g§»¶m
Number of accessions with categorized trait

13 _{U ËdMm H$m a§J/Berry 
skin colour

42 (ham nrbm/Green Yellow), 10 (Jwbm~r/Rose), 16 (bmb/Red), 3 (bmb Yyga/Red-
Gray), 8 Jham bmb ~¢JZr/Dark Red Violet), 21 (Zrbm H$mbm/Blue Black)

14 ~rOr¶Vm/Seediness 20 (~rO a{hV/Seedless), 11 (Aën{dH${gV ~rO/Rudimentary seeds), 69 (~rOr¶/
Seeded)

15 H$mð>r¶ àamoh/Woody 
shoot 

29 ({MH$Zm/Smooth), 27 (Yma ¶m H$moUr¶/Edged or angular), 30 (grYm YmarYma /
Striate), 14 (YmarXma/Ribbed)

¶o à{d{ï>¶m§ 20 _mÌmË_H$ bjU Ho$ AmYma na ^r dJuH¥$V 
H$s JBª (Vm{bH$m 4)& g^r bjUm| _| {H$ñ_m| _| A§Va H$aZo H$s 
j_Vm Wr (nr < 0.001)& A{YH$V_ A§Va JwÀN> gKZVm Ho$ {bE 
nm¶m  J¶m Am¡a VËníMmV à{V JwÀN> _{U g§»¶m, 100 ~rO 
dOZ,  Am¡a dmînerb AåbVm Zo {H$¶m& A{YH$V_ S§>R>b b§~mB© 
[aOm_oV _| XO© H$s JB©& gdm©{YH$ _{U ì¶mg (20.21 {__r) 
gw§XoImZr _| Am¡a gdm©{YH$ _{U b§~mB© (29.02 {__r) Ed§ 10 _{U 
dµOZ (50.28 J«m) Amob§{n¶m _| XµO© {H$¶m J¶m& H$mbr gmho~r 
(513.33 J«m) _| gdm©{YH$ JwÀN> dOZ Wm& nb© Am°’$ gm~m _| 
g~go gKZ JwÀN> Am¡a byO nb}Q> _| g~go {dab (1.4 _{U/go_r) 
JwÀN> Wo& _{U Am¡a JwÀN> JwUm| go g§~pÝYV bjUm| _| gh g§~§Y 
XoIm J¶m& gdm©{YH$ gh g§~§Y _{U ì¶mg H$m _{U b§~mB©, _{U 
dµOZ, JwÀN> dOZ Am¡a ~rO dµOZ Ho$ gmW XµO© {H$¶m J¶m&

N>m±Q>r JBª g§^m{dV A§Jya H$s {H$ñ_m| H$m ~hþ-
ñWmZr¶ àXe©Z

¶h Mma N>m±Q>r JBª A§Jya H$s {H$ñ_m| (_o{S>H$m, _m§Oar ZdrZ, 
E18/3 Am¡a _o{S>H$m) Ho$ ~hþ-ñWmZr¶ Am§H$bZ H$m Xygam df© Wm& 
BZ {H$ñ_m| H$m VmOm ’$b, {H$e{_e Am¡a Oyg Cn¶moJ Ho$ {bE 
Am§H$bZ {H$¶m J¶m&

VmOm ’$b A§Jya {H$ñ_| 

Xmo VmOm ’$b A§Jya H$s {H$ñ_m| _m§Oar ZdrZ Am¡a E18/3 H$m 
{d{^Þ JwÀN>m ^ma Ho$ g§~§Y _| d¥{Õ, CnO Am¡a _{U JwUdÎmm Ho$ 
{bE AÜ¶¶Z {H$¶m J¶m& 

_m§Oar ZdrZ

_m§Oar ZdrZ Ho$ {bE nwUo n[apñW{V¶m| _|, 10X6 ’w$Q> A§Va 
dmbr Am¡a S>moJ[aO na H$b{_V bVmAmo _| 40, 60, 80 Am¡a 100 
H$m JwÀN>m ^ma aIm J¶m& Zm{gH$ _| 30, 40, 50 Am¡a 60 JwÀN>o 
à{V bVm H$m JwÀN> ^ma Am¡a bVmAm| _| 8X5 H$m A§Va aIm J¶m&

These accessions were also categorized based 
on 20 quantitative traits (Table 4). All the traits  
differentiated these varieties (P < .0001). Maximum 
differentiation was observed for the bunch compactness 
trait followed by number of berries/bunch, 100 seed 
weight and volatile acidity. Maximum peduncle length 
was recorded in Rizamat. Highest berry diameter was 
recorded in Sundekhani (20.21 mm). Olympia was 
recorded with maximum berry length (29.02 mm) and 
10 berry weight (50.28 g). Bunch weight was highest 
(513.33 g) in Kali Sahebi. Most compact bunch was 
recorded in Pearl of Csaba, whereas loose bunch 
was observed in Loose Perlette with 1.4 berries/cm.  
Correlation was observed for the traits contributing to 
berries and bunch characters. Highest correlation was 
observed between berry diameter with berry length, 
berry weight, bunch weight and seed weight.

MULTI-LOCATIONAL PERFORMANCE 
OF SHORT LISTED POTENTIAL GRAPE 
VARIETIES

This was the second year of multi-locational 
evaluation of grape varieties, Medika, Manjri Naveen, 
A18/3 and KR White. These varieties were evaluated 
for different purposes like table, raisin and juice.

Table grape varieties

Two table grape varieties Manjri Naveen and 
A18/3 were studied for growth, yield and berry quality 
in relation to different bunch load.

Manjri Naveen

Under Pune conditions, a bunch load of 40, 60, 80 
and 100 was maintained on vines grafted on Dogridge 
rootstock spaced at 10 x 6 feet. While at Nasik, a bunch 
load of 30, 40, 50 and 60 bunches/vine was maintained 
and vines were spaced at 8 x 5 feet.  
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_mnX§S  / Parameters

S§>R>b b§~mB© (go_r) / Length of peduncle (cm)

JwÀN> b§~mB© (go_r) / Length of bunch (cm)

nwînH«$_ g§»¶m / No. of inflorescence

nwînH«$_ H$s pñW{V / Position of inflorescence

80% nwînZ ({XZ) / 80% Flowering (days)  

_{U  ì¶mg ({__r) / Berry dia. (mm)

_{U b§~mB© ({__r) / Berry length (mm)

Ñ‹T>Vm (%) / Firmness (%)

_{U ËdMm _moQ>mB© ({__r) / Berry skin thickness 
(mm)

10 _{U dOZ (J«m) / 10 Berry weight (g)  

JwÀN> dOZ (J«m) / Bunch Weight (g)

_{U g§»¶m/JwÀN / No. of berries/ bunch

JwÀN> Mm¡‹S>mB© (go_r) / Bunch width (cm) 

JwÀN> gKZVm (_{U/go_r) / Bunch Compac-tness 
(Berries/cm)

Oyg _mÌm 
Juice content (%)

100 ~rO dOZ (J«m) 
 100 Seed weight (g)

AåbVm (J«m/br) / Acid  (g/l)

nrEM / pH

Q>rEgEg (O {~«Šg) / TSS (O Brix)

dmînerb AåbVm (J«m/br) /VA (g/l)
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XmoZm| ñWbm| na gdm©{YH$ Am¡gV JwÀN>m dOZ Ý¶yZV_ JwÀN>m 

^ma dmbr bVmAm| _| XµO© {H$¶m J¶m& nwUo hmbV _|, Am¡gV JwÀN> 

dOZ 405 J«m_ Wm O~{H$ Zm{gH$ _| JwÀN> dOZ 463 J«m_ Wm& nwUo 

H$s VwbZm _|, Zm{gH$ _| Cƒ JwÀN> dOZ, H$_ JwÀN>m bmoS> ¶mZr 

30 JwÀN>o/bVm Ho$ H$maU àmá hþAm& JwÀN> à{V bVm _o d¥{Õ Ho$ 

gmW JwÀN> dOZ _| H$_r XµO© H$s JB©& 2014-15 _| ̂ r XmoZm| ñWmZm| 

na Eogo hr éPmZ XoIo JE Wo, hmbm§{H$ A{YH$V_ CnO, gdm©{YH$ 

JwÀN> ^ma dmbr bVmAm| _| Am±H$s JB©, na§Vw BZ bVmAm| _o _{U 

AmH$ma  O¡go _{U ì¶mg Am¡a b§~mB©, H$_ Wo& gdm©{YH$ JwÀN> ^ma 

na, nwUo Am¡a Zm{gH$ _| AZw_m{ZV CnO H«$_e: 11.76 Q>Z/EH$‹S> 

Am¡a 15.11 Q>Z/EH$‹S> Wr& _{U AmH$ma H$mo Ü¶mZ _| aIVo hþE ¶h 

CnO ñdrH$m¶© h¡& Q>rEgEg: AåbVm AZwnmV Cn^moº$m H$s ñdrH¥${V 

Ho$ {bE EH$ _hËdnyU© H$maH$ h¡& nwUo Am¡a Zm{gH$ _| Ý¶yZV_ JwÀN>m 

bmoS> na Q>rEgEg: AåbVm AZwnmV H«$_e: 29 Am¡a 25.79 XO© 

{H$¶m J¶m& Xmo gmb Ho$ Am§H$‹S>m| Ho$ AmYma na, _m§Oar ZdrZ _| nwUo 

_| 40 (0.67 JwÀN>/dJ© ’w$Q>) Am¡a Zm{gH$ Ho$ {bE 30 JwÀN>o/bVm 

(0.75 JwÀN>/dJ© ’w$Q>) H$m ^ma Cn¶wº$ h¡&

E18/3

E18/3 Ho$ {bE nwUo n[apñW{V¶m| _|, 10x6 ’w$Q> A§Va dmbr 

Am¡a S>moJ[aO na H$b{_V bVmAmo _| 40, 60, 80 Am¡a 100 H$m 

JwÀN>m ^ma aIm J¶m& Zm{gH$ _| 30, 40, 50 Am¡a 60 JwÀN>o à{V 

bVm H$m JwÀN> ^ma Am¡a bVmAm| _| 85 H$m A§Va aIm J¶m& JwÀN> 

^ma _| d¥{Õ hmoZo na JwÀN> dOZ _| {JamdQ> AmB©& nwUo _|, 40 JwÀN>/

bVm Ho$ JwÀN> ^ma _| Am¡gV JwÀN> dOZ 360.4 J«m Wm& Bgr JwÀN> 

^ma na Zm{gH$ _| Am¡gV JwÀN> ^ma 370.5 J«m Wm, O~{H$ H$_ 

^ma ¶m{Z 30 JwÀN>/bVm _| JwÀN> dOZ 400 J«m Wm& AZw_m{ZV 

CnO Ý¶yZV_ JwÀN> ^ma na g~go H$_ Am¡a A{YH$V_ JwÀN> ^ma 

na gdm©{YH$ Wr& na§Vw, Cƒ  JwN> ^ma na _{U ì¶mg, _{U b§~mB©, 

Q>rEgEg _| H$_r Am¡a AåbVm _| d¥{Õ XoIr JB©& nwUo n[apñW{V¶m| 

_| 60 JwÀN>o à{V bVm Ho$ ^ma na ñdrH$m¶© Q>rEgEg: AåbVm 

AZwnmV 32.2 {_bm& Bg JwÀN> ^ma na AZw_m{ZV CnO 15 Q>Z/

EH$‹S> Am¡a _{U ì¶mg (17.51 {__r) ^r ñdrH¥${V H$s gr_m Ho$ 

A§VJ©V Wm& Zm{gH$ n[apñW{V¶m| _|, 30 JwÀN>o à{V bVm Ho$ ^ma 

na, AZw_m{ZV CnO 12.45 Q>Z/EH$‹S> Wr& Bg JwÀN> ^ma na _{U 

ì¶mg Am¡a b§~mB© ^r CƒV_ Wr&  Q>rEgEg: AåbVm AZwnmV 

27.28 Wm, Omo VmOm ’$b Ho$ {bE AÀN>m _mZm OmVm h¡&  CnO 

Am¡a _{U JwUdÎmm na Xmo gmb Ho$ Am§H$‹S>m| Ho$ AmYma na, E18/3 

_| nwUo n[apñW{V¶m| Ho$ {bE 60 JwÀN>o/bVm (1 JwÀN>/dJ© ’w$Q>) VH$ 

At both the sites, average bunch weight was highest 
with the minimum bunch load. In Pune condition, average 
bunch weight was 405g while it was 463g in Nasik 
condition. A decrease in bunch weight was recorded 
with the increase in number of bunches/vine. Increased 
bunch load also resulted in reduced berry weight, berry 
diameter and berry length. Similar trend was observed 
during 2014-15 also at both the sites. Though the 
estimated yield per acre was maximum in highest bunch 
load at both the sites, however berry size in terms of 
berry diameter and length was less. At minimum bunch 
load, estimated yield was 11.76 t/acre and 15.11 t/acre 
at Pune and Nasik respectively. Considering the size of 
berries, this yield is acceptable.  TSS:acidity ratio is an 
important factor for consumer’s acceptance. TSS:acidity 
ratio of 29 and 25.79 was recorded at minimum bunch 
load at Pune and Nasik. Based on two years data, a 
bunch load of 40 (0.67 bunch/ft2) at Pune and 30 (0.75 
bunch/ft2) at Nasik was found suitable for obtaining 
quality grape in Manjri Naveen variety. 

A18/3

Under Pune condition, the bunch load of 40, 60, 
80 and 100 was maintained on Dogridge grafted vines 
spaced at 10x6 feet while under Nasik condition, 30, 
40 and 50 bunches/vine were maintained at a spacing 
of 8x5 feet. The bunch weight was reduced with the 
increased bunch load. At Pune, average bunch weight 
of 360.4 g was recorded in bunch load of 40 bunches/
vine. At the same bunch load, bunch weight was 370.5 
g under Nasik condition, while it was 400 g at a bunch 
load of 30. Expected yield was the least in minimum 
bunch load and the highest in maximum bunch load.  
However, berry diameter, berry length, TSS was 
statistically decreased and acidity increased at higher 
bunch load.  In Pune conditions, acceptable TSS: acidity 
ratio of 32.2 was obtained when 60 bunches/vine were 
maintained.  At this bunch load, estimated yield was 
15 t/acre and berry diameter (17.51 mm) was found 
under the limit of acceptance. Under Nasik condition, 
at the crop level of 30 bunches/vine, estimated yield 
was 12.45 t/acre. The berry size in terms of diameter 
and length was also highest at this bunch load level. 
The acidity: TSS ratio was found to be 27.28 which is 
considered good for table grapes. Based on two years 
data on berry quality and yield, bunch load of upto 60 
bunches/vine (1 bunch/feet2) under Pune condition, 
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Am¡a Zm{gH$ n[apñW{V¶m| Ho$ {bE 30 JwÀN>o/bVm (0.75 JwÀN>/dJ© 

’w$Q>) H$m ^ma Cn¶wº$ h¡&

Oyg {H$ñ_| 

_o{S>H$m 

nwUo n[apñW{V¶m| _|, S>moJ[aO na H$b{_V Am¡a 10x6 ’w$Q> 
A§Va dmbr _o{S>H$m H$s bVmAm| _| 40, 60, 80 Am¡a 100 JwÀN>/ 
bVm JwÀN> ^ma Am¡a Zm{gH$ _| 8x5 ’w$Q> A§Va dmbr bVmAm| _| 
40, 50, 60 Am¡a 70 JwÀN>/bVm Ho$ JwÀN> ^ma Ho$ gmW Xygao df© 
Ho$ {bE Xmoham¶m J¶m& nwUo Am¡a Zm{gH$ _| gdm©{YH$ JwÀN> ̂ ma dmbr 
bVmAm| _| CƒV_ CnO H«$_e: 15.21 Q>Z/EH$‹S> Am¡a 16.65 
Q>Z/EH$‹S> Am±H$s JB©& gdm©{YH$ JwÀN> ^ma na H«$_e: nwUo Am¡a 
Zm{gH$ _| Q>rEgEg 16.18 Am¡a 17.20 °{~« Am¡a AåbVm 7.14 
Ed§ 7.74 J«m/br XµO© H$s JB©& eH©$am Am¡a AåbVm Ho$ ghr {_lU 
dmbo Oyg Ho$ {bE ¶o _mÌm C{MV h¢& Š¶m|{H$ _o{S>H$m Oyg {H$ñ_ h¡ 
Bg{bE _{U AmH$ma JwUdÎmm _mnX§S> Zht h¡& EMAmaEbgr-E_Eg 
_| nrH$ joÌ’$b Ho$ AmYma na {’$Zmob Am¡a E§WmogmB{ZZ _mÌm ^r 
CƒV_ JwÀN> ̂ ma na A{YH$ Wr& {nN>bo df©, Omo narjU H$m nhbm 
gmb Wm, go àmá AZwg§YmZ Am§H$‹S>o Xem©Vo h¢ {H$ nwUo _| 40-60 
JwÀN>o/bVm Am¡a Zm{gH$ _| 40-50 JwÀN>o/bVm ^ma Cn¶wº$ h¡& 
na§Vw Bg df© CnO Am¡a O¡d amgm¶{ZH$ g§KQ>H$m| H$s _mÌm Ho$ AmYma 
na _o{S>H$m Ho$ {bE nwUo n[apñW{V¶m| _| 80-100 JwÀN>/bVm Am¡a 
Zm{gH$ _| 70 JwÀN>/bVm H$m JwÀN> ^ma Cn¶wº$ h¡& 

{H$e{_e A§Jya H$s {H$ñ_|

{H$e{_e amogm{dg ìhmBQ> (Ho$Ama ìhmBQ>)

nwUo n[apñW{V¶m| _|,  S>moJ[aO na H$b{_V Am¡a 10x5 ’w$Q> 
A§Va dmbr Ho$Ama ìhmBQ> H$s bVmAm| _| 40, 60 Am¡a 80 JwÀN>/
bVm H$m JwÀN> ^ma Am¡a Zm{gH$ _| 8x5 ’w$Q> A§Va dmbr bVmAm| 
_| 40, 60, Am¡a 80 JwÀN>/bVm Ho$ JwÀN> ^ma aIm J¶m& XmoZm| 
n[apñW{V¶m| _| gdm©{YH$ JwÀN> ^ma ¶m{Z 80 JwÀN>o _| CƒV_ CnO 
Am±H$s JB©& na§Vw A{YH$ JwÀN> ^ma na Q>rEgEg _mÌm Ý¶yZV_ Wr&

{H$e{_e àm{á H$m grYm g§~§Y _{U¶m| _| Q>rEgEg _mÌm go 
h¡& CƒV_ Q>rEgEg 40 JwÀN>o/bVm dmbo JwÀN> ^ma _| XµO© {H$¶m 
J¶m Am¡a BZ_| {H$e{_e àm{á (nwUo _| 26.88% Am¡a Zm{gH$ 
_| 26.55%) ^r gdm©{YH$ Wr& na§Vw, Š¶m|{H$ 80 JwÀN>o/bVm _| 
CnO ~hþV A{YH$ Wr, Bg{bE ¶h gwPmd {X¶m OmVm h¡ {H$ Cƒ  
{H$e{_e àm{á Ho$ {bE, Cn¶wº$ Q>rEgEg AmZo na hr Vw‹S>mB© H$s 
OmZr Mm{hE& nyd© Ho$ dfm] _| ^r AÝ¶m| Ho$ _wµH$m~bo, 80 JwÀN>/bVm 

and a bunch load of 30 bunches/vine (0.75 bunch/ft2) 
under Nasik condition is suitable for A18/3.

Juice variety

Medika

In Pune, the trial was repeated for second year on 
grapevines grafted on Dogridge and spaced at 10x6 
feet with the bunch load of 40, 60, 80 and 100 bunches/
vine, while at Nasik, 40, 50, 60 and 70 bunches/vine 
were maintained on Dogridge grafted vines, spaced 
at 8x5 feet. The maximum estimated yield of 15.21 t/
acre and 16.65 t/acre was recorded in Pune and Nasik 
respectively from the maximum bunch load. The TSS 
was 16.18 and 17.20 °B and acidity was 7.14 and 7.74 
g/l from both the locations at maximum bunch load. 
These values are suitable for juice having good blend 
of sugar and acidity. Based on peak area response in 
HRLC-MS, phenolics and anthocyanins contents 
were more at 80 bunches/vine as compared to other 
treatment. In last year’s experiment, which was the 
first year of the yield, retention of 40-60 bunches/vine 
in Pune and 40-50 bunches/vine in Nasik conditions 
was found suitable. However, considering the yield 
and biochemical constituents of grape berries obtained 
this year, the bunch load of 80-100 bunches/vine and 
70 bunches/vine under Pune and Nasik condition 
respectively were found better for this variety. 

Raisin grape variety

Kishmish Rosavis White (KR White)

The bunch load of 40, 60 and 80 bunches/ vine 
was maintained on the vines of KR White grafted on 
Dogridge rootstock at a distance of 10x5 feet in Pune 
and 8x5 feet under Nasik conditions. Maximum yield/
vine was estimated from highest bunch load i. e. 80 
bunches in both the conditions. However, the TSS 
values were lowest at increased bunch load.

The raisin recovery is directly related to TSS 
content of berries. Maximum TSS was found in load of 
40 bunches/vine and raisin recovery (26.88% at Pune 
and 26.55% at Nasik) was also the highest. However, 
since the grape yield was significantly higher in 80 
bunches/vine, it is recommended to delay the harvest 
to achieve appropriate TSS to obtain higher recovery of 
raisins. In previous years also, retension of 80 bunches/
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_| ~ohVa àXe©Z Wm& {nN>bo Xmo df© Ho$ Am§H$‹S>m| Ho$ AmYma na, nwUo 
Am¡a Zm{gH$ n[apñW{V¶m| _| Ho$Ama ìhmBQ> H$s bVmAm| _| 80 JwÀN>/
bVm Ho$ ^ma H$m gwPmd {X¶m OmVm h¡&

{H$gmZ joÌ _| {H$e{_e {µH$ñ_m| H$m Am§H$bZ

{H$gmZ àjoÌ _| S>moJ[aO na H$b{_V 6 {H$e{_e {µH$ñ_m| H$m 
Am§H$bZ {H$¶m J¶m& bVmAm| H$mo 9x5 ’w$Q> Ho$ A§Va na Am¡a dmB© 
Q´>o{bg na à{e{jV {H$¶m J¶m Wm& AmYmar¶ Am¡a ’$b N>§Q>mB© Ho$ 
Xm¡amZ EH$ g_mZ H¥${f à{H«$¶mE± à¶moJ H$s JBª& 

dmZñn{VH$ d¥{Õ _mnX§S>m|, CnO, JwUdÎmm Am¡a {H$e{_e àm{á 
na Am§H$‹S>o XO© {H$E JE& d¥{Õ _mnXÊS>m| Ho$ {bE gmW©H$ A§Va XµO© 
{H$E JE& gdm©{YH$ àamoh b§~mB© (113.75 go_r) gw§XoIZr grS>b¡g 
VWm Ý¶yZV_ {H$e{_e amoOm{dg (79.75 go_r) ‘| Wr& CnO 
g§~pÝYV _mnXÊS>m| Ho$ Am§H$‹S>o Vm{bH$m 5 _| {X¶o h¡& JwÀN> g§»¶m/
bVm _| gmW©H$ A§Va Wm Am¡a ¶h gw§XoIZr grS>bog _| 25.50 go 
Ho$Ama ìhmBQ> _| 43.75 Wm, Omo {H$ Ho$Ama ìhmBQ> _| ~ohVa ’$bV 
H$m g§Ho$V H$aVm h¡&

Ho$Ama ìhmBQ> _| _{U ì¶mg 15.25 {__r dmbr _Ü¶_ AmH$ma 
Am¡a [a{~Ea _| 19.25 {__r dmbr ~‹S>o AmH$ma H$s _{U Wt& JwÀN>/
bVm A{YH$ hmoZo Ho$ H$maU Ho$Ama ìhmBQ> _| AÝ¶ {µH$ñ_m| Ho$ _wµH$m~bo 
gdm©{YH$ CnO (17.83 {H$J«m/bVm) {_br O~{H$ gw§XoIZr grS>bog 
_| {ZåZV_ CnO (12.50 {H$J«m/bVm) {_br& gdm©{YH$ {H$e{_e 
àm{á (26%) ^r Ho$Ama ìhmBQ> go hþB©& B§{Ð¶J«mhr narjU _|, gµ’$oX 
grS>bog {H$ñ_m| _| go, gdm©{YH$ 
ñH$moa, _a~rZ  grS>b¡g Am¡a 
VËníMmV Ho$Ama ìhmBQ> go àmá 
{H$e{_e H$mo {_bm ({MÌ 1)& 
a§JrZ {µH$ñ_m| _| go, ãb°H$ _wZ¸$m 
H$s {H$e{_e H$mo gdm©{YH$  
ñH$moa {_bm& CnO, JwUdÎmm, 
{H$e{_e àm{á Am¡a J«mhH$ 
ñdrH¥${V H$mo Ü¶mZ _| aIVo hþE, 
{H$e{_e ~ZmZo Ho$ {bE Ho$Ama 
ìhmBQ> {H$ñ_, dV©_mZ H$s {H$ñ_ 
Wm°_gZ grS>bog H$m n¶m©¶ hmo 
gH$Vr h¡&

vines performed better than other treatments. Based 
on two years data, retension of 80 bunches/vine is 
recommended for both Pune and Nasik conditions.

EVALUATION OF RAISIN VARIETIES AT 
FARMERS FIELD

Six raisin varieties grafted on Dogridge rootstock 
were evaluated at Farmer’s field during 2015-16. The 
vines were planted at a spacing of 9x5 feet trained to 
Y trellises. Uniform cultural practices were followed 
during foundation and fruit pruning. 

The data on vegetative growth parameters, yield, 
quality and raisin recovery was recorded. Significant 
differences were recorded for growth parameters. 
Higher shoot length of 113.75 cm was recorded in 
Sundekhani Seedless while the lowest shoot length 
was in Kishmish Rosavis (79.75 cm). The data on 
yield related parameters is given in table 5. Number 
of bunches/vine varied significantly from 25.50 in 
Sundekhani Seedless to 43.75 in KR White, suggesting 
better fruitfulness in KR White. 

The berries in KR White were medium in size with 
15.25 mm diameter than the bold berries (19.25 mm) 
in Ribier. The higher number of bunches/vine resulted 
in highest yield per vine in KR White (17.83 kg) as 
compared to other varieties whereas variety Sundekhani 
Seedless was found to be the low yielder (12.50 kg). 

Highest raisin recovery 
(26%) was also recorded in 
KR White. In organoleptic 
test, among white seedless 
varieties, raisins from 
Merbein Seedless had 
highest acceptability 
score followed by KR 
White (Figure 1). Among 
coloured varieties, raisins 
from Black Monukka 
had better acceptability. 
Considering the yield, 
quality, raisin recovery and 
acceptance by consumer, 
the variety KR White can 
be an alternative to present 
Thompson Seedless for 
raisin purpose.

1

2

3

4

5

6

7

8

Calculated acceptabilityOverall Acceptability

Black Monukka

Ribier

KR White

Sundekhani

Merbein Seedless

Kishmish Rozavis

{MÌ 1: {d{^Þ {H$ñ_m| go V¡¶ma {H$e{_e H$s B§{Ð¶J«mhr narjU ñH$moa
Figure 1: Organoleptic score of raisins prepared from different 

varieties
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Vm{bH$m 5: {H$gmZm| Ho$ joÌ _| {H$e{_e {H$ñ_m| H$s CnO àXe©Z
Table 5: Yield performance of raisin varieties at farmers’ field

JwÀNo>/bVm 
Bunches/

vine

Am¡gV JwÀN>m 
dOZ (J«m)/ 

Average 
bunch wt. 

(g)

_{U ì¶mg 
({__r)/ 
Berry 

diameter 
(mm)

Q>rEgEg 
(O{~«Šg)/ 
TSS (°B)

AåbVm 
(J«m/br)/ 
Acidity 

(g/l)

CnO/bVm 
({H$J«m)/ 

Yield/vine 
(kg)

{H$e{_e 
àm{á/ 
Raisin 

recovery 
(%)

Ho$Ama ìhmBQ> / KR 
White

43.75 407.50 15.25 23.75 6.00 17.83 26.00

_a~rZ  grS>b¡g/ 
Merbein 
Seedless

39.25 375.00 15.75 23.75 5.95 14.72 25.98

gw§XoIZr grS>b¡g/ 
Sundekhani 
Seedless

25.50 490.00 17.50 23.75 5.98 12.50 25.50

{H$e{_e amogm{dg/ 
Kishmish 
Rosavis

40.75 355.00 15.50 23.75 5.88 14.47 25.03

[a{~¶a / Ribier 26.25 495.00 19.25 23.50 5.80 13.00 24.33

ãb°H$ _wZ¸$m /
Black Monukka

31.00 455.00 17.25 23.50 5.73 14.11 24.03

C.V. % 2.72 2.54 4.02 2.18 2.24 4.55 0.604

L.S.D. 5% 1.41 16.49 1.01 0.77 0.19 0.99 0.23

gmW©H$Vm /
Significance

** ** ** AgmW©H$$/ 
NS

** ** **

^maVr¶ n[apñW{V¶m| _| CnO Am¡a JwUdÎmm 
dmBZ Ho$ {bE dmBZ {µH$ñ_m| H$m _mZH$sH$aU 

bmb dmBZ {H$ñ_|

10 bmb dmBZ {µH$ñ_m| H$m CnO Am¡a JwUdÎmm _mnXÊS>m| Ho$ 
{bE Am§H$bZ {H$¶m J¶m& g^r {H$ñ_m| H$mo Q>rEgEg 22-23 O>{~« 
Ho$ ñVa na Vmo‹S>m J¶m&  Q>o_à{Zbmo, no{Q>Q> dS>m}, _bm}, H¡$~Z} ’«$m§H$ 
Am¡a {gZgm| _| Ano{jV Q>rEgEg 130 {XZ _| {_bm ({MÌ 2) 
AV: ¶o AJoVr {H$ñ_| h¢& Š¶m|{H$ dmBZ JwUdÎmm H$m _{U AmH$ma 
Am¡a dOZ go à{Vbmo_ g§~§Y h¡, AÀN>r JwUdÎmm dmBZ ~ZmZo Ho$ 
{bE N>moQ>r AmH$ma H$s _{U H$mo àmW{_H$Vm Xr OmVr h¡& Ý¶yZV_ 

STANDARDIZATION OF WINE VARIETIES 
FOR YIELD AND QUALITY WINE UNDER 
INDIAN CONDITION

Red wine varieties

Ten red wine varieties were evaluated for yield and 
quality parameters. All the varieties were harvested on 
attaining TSS of 22-23ºB. Varieties Tempranillo, Petit 
Verdot, Merlot, Cabernet Franc and Cinsaut achieved 
desired TSS in 130 days (Figure 2) and thus are early 
maturing under Pune conditions. As the wine quality 
is inversely related to berry size and weight, small 
sized berries are preferred for obtaining good quality 
wine. The minimum 100 berry weight was obtained 
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100 _{U dOZ Ho$~Z} gm¡drZm| _| Wm& no{Q>Q> dS>m} Ho$ Abmdm g^r 
{H$ñ_m| _| Oyg H$m AåbVm ñVa dm§{N>V gr_m (6-8 J«m/br) _| 
Wm& Oyg nrEM ̂ r {gam (3.67) Ho$ Abmdm, g^r {H$ñ_m| _|, gr_m 
(3.4-3.6) Ho$ ^rVa Wm& {d{^Þ {µH$ñ_m| _| Vw‹S>mB© Ho$ g_¶ _{U _| 
{’$Zmob g§KQ>H$m| H$m AÜ¶¶Z {H$¶m J¶m& {’$Zmob H$s A{YH$ _mÌm  
Q>o_à{Zbmo (61.07 {_J«m/br), VËníMmV no{Q>Q> dS>m} (56.95 
{_J«m/br) Am¡a Ý¶yZV_ Ho$~Z} gm¡drZm| (13.12 {_J«m/br) _| Wr&

dmBZ _| BWoZmob H$s gdm©{YH$ _mÌm H$bS>moH$ (13.03%) _| 
Wr {OgH$m AZwgaU _bm} (12.8%) Zo {H$¶m (Vm{bH$m 6)& dmBZ 
H$m nrEM 3.47-3.51 Ho$ ~rM Wm, Omo CîUH${Q>~§Yr¶ n[apñW{V¶m| 
_| dmBZ H$s pñWaVm H$m g§Ho$VH$ h¡& Xmo df© Ho$ Am§H$‹S>m| Ho$ AmYma 
na, nwUo H$s n[apñW{V¶m| Ho$ {bE Ho$~Z} gm¡drZm|, Q>o_à{Zbmo Am¡a 
no{Q>Q> dS>m} Cn¶wº$ h¢&

gµ’$oX dmBZ {H$ñ_|

Zm¡ gµ’$oX dmBZ {µH$ñ_m| H$m CnO, JwUdÎmm, O¡d amgm¶{ZH$ 
g§KQ>Z Am¡a dmBZ JwUdÎmm _mnXÊS>m| Ho$ {bE Am§H$bZ {H$¶m J¶m& 
AÝ¶ {µH$ñ_m| Ho$ _wµH$m~bo, arµOqbJ Am¡a ½dmQ´>©{_Za AJoVr {H$ñ_| Wr 
({MÌ 3)& BZ XmoZm| {H$ñ_m|  Ho$ nH$Zo Ho$ {bE Amdí¶H$ {S>J«r {XZm| 
H$s g§»¶m 1280.61 Wr& gm¡drZm| ãbm± _| gdm©{YH$ JwÀN>/bVm 
(34.20) Wo {OgH$m AZwgaU H$mob§~S©> (61.6) Am¡a ½dmQ´>©{_Za 
(42.77) Zo {H$¶m O~{H$ J«mog _|g§J (16.5) _| JwÀN>m| H$s g§»¶m 
Ý¶yZV_ Wr, Omo Bg {H$ñ_ Ho$ nwUo n[apñW{V¶m| _| H$_ CnOmD$ hmoZo 
H$m g§Ho$V h¡&

in Cabernet Sauvignon. The acidity level of juice of 
all varieties except Petit Verdot was within desired 
range (6 to 8 g/l).  The juice pH was also within limit 
of 3.4 to 3.6 except Syrah where it was 3.67. Phenolic 
composition of berries at harvest was studied and 
higher quantity of phenolic compounds were recorded 
in Tempranillo (61.07 mg/l) followed by Petit Verdot 
(56.95 mg/l) whereas the lowest phenolic compound 
was recorded in Cabernet Sauvignon (13.12 mg/l).

The highest ethanol content was obtained in wines 
of Caladoc (13.03%) followed by Merlot (12.8%) 
(Table 6). The pH of wine ranged from 3.47 to 3.51 
which indicated the stability of wines produced under 
tropical conditions. Based on two years data, Cabernet 
Sauvignon, Tempranillo and Petit Verdot are suitable 
wine grape varieties for Pune conditions.

White wine varieties

Nine white wine varieties were evaluated for yield, 
fruit quality, biochemical composition and wine quality 
under Pune condition. Riesling and Gewurtztraminer 
were early to harvest (127 days) as compared to other 
varieties (Figure 3). The required degree days for 
harvest were 1280.61 for both these varieties. Bunches/
vine were highest in Sauvignon Blanc (34.20) followed 
by Colombard (61.60) and Gewurtztraminer (42.77) 
while Gros Manseng produced less bunches (16.50) 
indicating low yielder under Pune condition. 
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{MÌ 2: bmb dmBZ A§Jya H$s {H$ñ_m| _| ’$gb Ho$ {bE {b¶ JE {XZ Am¡a n[an¹$Vm Ho$ {bE {S>J«r {XZ g§»¶m

Figure 2: Days taken for harvest and growing degree days for red wine grape varieties
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Vm{bH$m 6: bmb dmBZ {H$ñ_m| Ho$ JwUdÎmm _mnX§S> 
Table 6: Wine quality parameters of red wine varieties

{H$ñ_ / Variety Hw$b Aåb (J«m/br)/ 
Total Acid (g/l)

nrEM /
pH

BWoZmob  
Ethanol (%)

_°{bH$ Aåb 
(J«m/br)/ 

Malic Acid (g/l)

dmînerb AåbVm 
(J«m/br)/
VA (g/l)

{gam / Syrah 4.10 3.46 12.80 1.80 0.21

{gZgm| / Cinsaut 4.40 3.50 12.50 2.30 0.23

H$bS>moH$ / Caladoc 4.80 3.49 13.03 2.40 0.25

J«oZme / Grenache 4.20 3.48 12.74 1.90 0.28

{Zbw{eAmo / Niellucio 4.30 3.51 12.73 2.60 0.30

Q>o_à{Zbmo / Temperanillo 4.40 3.45 12.60 3.00 0.25

no{Q>Q> dS>m} / Petit Verdot 4.30 3.50 12.67 3.60 0.22

_bm} / Merlot 4.20 3.48 12.85 2.19 0.27

H¡$~Z} µ’«$m§H$$/ Cabernet 
Franc

4.90 3.50 12.39 2.59 0.34

H¡$~Z}  gm¡drZm| / Cabernet 
Sauvignon

5.30 3.47 12.69 2.51 0.29

C.V. % 3.60 1.62 0.57 5.02 6.28
L.S.D at 5% 0.28 0.05 0.07 0.12 0.02
gmW©H$Vm / Significance ** ** ** ** **
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{MÌ 3: gµ’$oX dmBZ A§Jya H$s {H$ñ_m| _| Vw‹S>mB© Ho$ {bE {XZ Am¡a n[an¹$Vm Ho$ {bE {S>J«r {XZ g§»¶m
Figure 3: Days taken for harvest and growing degree days for white wine grape varieties
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AÝ¶ {µH$ñ_m| Ho$ _wµH$m~bo J«mog _|g§J, arµOqbJ Am¡a ½dmQ´>©{_Za 
_| H$_ CnO {_br& arµOqbJ Am¡a ½dmQ´>©{_Za {µH$ñ_m| _| H$_ _{U 
g§»¶m Am¡a 100 _{U dOZ _mnm J¶m, Omo dm§{N>V bjU N>moQ>o _{U 
AmH$ma H$m g§Ho$VH$ h¡& Q>rEgEg H$s _mÌm arµOqbJ Am¡a ½dmQ´>©{_Za 
_| 24 °{~«  Am¡a  J«mog _|g§J _| _mÌ 22.35 °{~«  Wr& AåbVm 
6-6.76 Ho$ ~rM Wr Am¡a A{YH$V_ AåbVm ½dmQ´>©{_Za _| XµO© 
H$s JB©& Ý¶yZV_ Oyg nrEM J«mog _|g§J (3.01) Am¡a A{YH$V_ 
{d¶mo{Z¶a (3.72) _| XµO© {H$¶m J¶m& g^r {H$ñ_m| H$s dmBZ 
H$m nrEM dm§{N>V gr_m _| Wm Am¡a Ý¶yZV_ dmBZ nrEM d_]{Q>Zmo 
(3.07) {H$ñ_ H$s dmBZ H$m Wm& arµOqbJ dmBZ H$m nrEM 3.23 
XµO© {H$¶m J¶m& {nN>bo Xmo df© Ho$ Am§H$‹S>o, nwUo n[apñW{V¶m| _| 
arµOqbJ H$s Cn¶wº$Vm H$s nw{ï> H$aVo h¡&

Gros Manseng, Riesling and Gewurtztraminer 
recorded lower yield in comparison to other varieties 
studied. Riesling and Gewurtztraminer recorded less 
berries with lower 100 berry weight indicating small 
berry size which is a desirable trait. The berries of 
Riesling and Gewurtztraminer contained TSS of 
24.0°B in comparison to Gros Manseng where it was 
only 22.35°B. The acidity ranged from 6.0 to 6.76 with 
the maximum values in Gewurtztraminer. The juice 
pH of Gros Manseng was minimum (3.01) while the 
maximum pH was noted in Viognier (3.72). The pH of 
wines was within the limit and the minimum pH was 
noted in wine made from Vermentino variety (3.07). 
The wine of Riesling was recorded with pH value of 
3.23. The data of two years evaluation confirmed the 
suitability of Riesling variety under Pune condition.

~rOa{hV A§Jya _| S>mCZr {_bS>çy 
à{Vamo{YH$Vm  Ho$ {bE AmpÊdH$ ghm¶V 
M¶Z (E_EEg) VH$ZrH$ hoVw àOZZ 

VrZ n¡V¥H$ g§¶moOZ (god¶o {dbmS©> (Egdr) 12364 x Wm°_gZ 
grS>b¡g (Q>rEg), Egdr 12309 x Q>rEg, Ho$amo{bZm ãb¡H$ amoO 
(gr~rAma) x Q>rEg) _| H«$m°qgJ Omar aIm J¶m& H«$m°qgJ Ho$ {bE 
Hw$b 170 nwînH«$_ H$m à¶moJ {H$¶m J¶m&

Bg g_¶ gr~rAma  Q>rEg H$s 115 Am¡a Egdr x Q>rEg Ho$ 
149 g§H$a joÌ _| ñWm{nV h¢& Egdr 12375 x Q>rEg H$s 67 
g§H$am| H$mo BZ {dQ´mo >Am¡a àjoÌ ñH«$sqZJ Ûmam ¶wnmod aoqQ>J Ho$ AZwgma 
S>mCZr {_ëS>çy à{Vamo{YH$Vm Ho$ {bE Am§H$bZ {H$¶m J¶m& {d{^Þ 
aoqQ>J _| g§H$am| Ho$ dJuH$aU H$m K§Q>r AmH$ma H$m dH«$ {_bm ({MÌ 
4) Omo Bg bjU Ho$ {bE ¶moJerb  OrZ à^md H$m gy{MH$ h¡& 
BZ g§H$am| H$m Amanrdr3 bmoH$g Ho$ nm§M _mBH«$mogoQ>obmBQ> _mH©$am| Ho$ 
gmW {díbofU {H$¶m J¶m& ’$sZmoQ>mBn Am¡a OrZmoQ>mBn Am§H$S>m| H$m 
ghn¥W¸$aU {díbofU {H$¶m Om ahm h¡&

Amanrdr3 bmoH$g Ho$ Abmdm, H«$mo_mogmo_ 12 na pñWV 
_w»¶ Š¶yQ>rEb Amanrdr1 Ho$ {bE àmB_a ~ZmE JE& kmV _mH©$am| 
drE_gr8Or2 Am¡a drE_gr1Or3.2 H$s pñW{V Ho$ AmYma na 
Amanrdr1 bmoH$g Ho$ {bE 10 ZE àmB_a ~ZmE JE& nmCS>ar {_
ëS>çy à{Vamo{YH$Vm Š¶yQ>rEb Ama¶yEZ1 Am¡a AmaBEZ1 bmoH$g Ho$ 

BREEDING FOR THE DEVELOPMENT OF 
MARKER ASSISTED SELECTION (MAS) 
TECHNIQUE FOR DOWNY MILDEW 
RESISTANCE IN SEEDLESS GRAPE VARIETIES

The crossing programme was continued with three 
parental combinations (Seyve Villard (SV) 12364 x 
Thompson Seedless (TS), SV12309 x TS, Carolina 
Black Rose (CBR) x TS). A total of 170 inflorescences 
were used for crossing.

At present 115 progenies of CBR x TS and 149 
progenies of SV x TS are maintained in the field. Total 
67 F1 progeny of Sevye Villard 12375 x Thompon 
Seedless were screened in vitro and in field for downy 
mildew resistance as per UPOV rating. Distribution 
of progenies under different ratings resulted in a bell 
shaped curve indicating additive gene effect for the 
trait (Figure 4). These hybrids were analysed with five 
microsatellite markers for RPV. The cosegregation 
analysis of phenotype and genotype data is in progress. 

In addition to RPV3 locus, primers were designed 
for other major QTL RPV1 located on chromosome 12 
of the grape genome. Based on the positions of known 
markers VMC8G2 and VMC1g3.2 on the counting, 10 
new primers were designed for RPV1 locus. Primers 
were also designed for powdery mildew resistance 

II. A§Jya _| AmZwdm§{eH$ gwYma 
II. GENETIC IMPROVEMENT OF GRAPE
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QTLs RUN1 and REN1 locus. RUN1 and REN1 loci are 
located on chromosome 12 and 13 respectively. Based 
on the information on reported markers grape sequence 
was used to search new microsatellite regions. 10 new 
microsatellite primers were designed for each locus.

BREEDING FOR NATURALLY LOOSE 
BUNCHES AND BOLD BERRIES IN GRAPES

Crossing was carried out for the traits bold berries 
and loose bunches using common female parent Red 
Globe. Two crossing combinations were carried out. 
The number of inflorescence crossed were 50 for RG x 
Manjri Naveen and 100 for RG x A18/3.

FUNCTIONAL ANALYSIS OF SALINITY 
STRESS RESPONSE IN GRAPEVINE

This project involved RNA sequence based 
transcriptome analysis of leaf and root tissue of salt 
stressed grapevine. Analysis of RNA seq data identified 
a large number of differentially expressed genes.

Pathway analysis of 370 differentially expressed 
genes under salt stress revealed that several pathways 
viz. pathways belonging to primary metabolism, 
secondary metabolism, transcription, photosynthesis, 
cell function, cellular response, regulation, RNA protein 
synthesis, autophagy and proteosome were affected by 
stress. Besides other genes, expression of 59 genes 
coding for transcription factors varied across three time 

{bE ^r àmB_a ~ZmE JE& ¶o bmoH$g H«$_e… H«$mo_mogmo_ 12 Am¡a 13 
na pñWV h¢& kmV _mH©$am| Ho$ AmYma na A§Jya H$s OrZmo_ AZwH«$_U 
_| ZE _mBH«$mogoQ>obmBQ> Ty>§T>o JE Am¡a àË¶oH$ bmoH$g Ho$ {bE 10 ZE 
_mBH«$mogoQ>obmBQ> àmB_a ~ZmE JE&

A§Jya ‘| àmH¥${VH$ én go {dab JwÀN>o Am¡a 
~‹S>r _{U Ho$ {bE àOZZ

aoS> ½bmo~ (AmaOr) H$mo _mXm n¡V¥H$ Ho$ én _| à¶moJ H$a Ho$ 
{dab JwÀN>o Am¡a ~‹S>r _{U Ho$ {bE H«$m°qgJ H$s JB©& AmaOr x 
_m§Oar ZdrZ Ho$ 50 Am¡a AmaOr x E18/3 Ho$ 100 nwînH«$_m| H$mo 
H«$m°g {H$¶m J¶m&

A§Jya bVmAm| _| bdUVm à{V~b H$s 
à{V{H«$¶m H$m H$m¶m©Ë_H$ {díbofU

Bg n[a¶moOZm _| bdU à{V~b à^m{dV A§Jya bVm H$s nÎmr 
Am¡a O‹S> _| AmaEZE AZwH«$_U AmYm[aV Q´m§g{H«$ßQ>mo_ {díbofU 
{H$¶m J¶m& AmaEZE AZwH«$_U Am§H$S>m| Ho$ {díbofU go ~‹S>r g§»¶m 
_| A§Var¶ A{^ì¶º$ OrZ H$s nhMmZ H$s JB©&

370 A§Var¶ A{^ì¶º$ OrZ _| nmWdo {díbofU go nVm Mbm 
{H$ {d{^Þ nmWdo O¡go àmB_ar _oQ>m~mo{bµÁ_, goHo$ÊS>ar _oQ>m~mo{bµÁ_, 
Q´>m§g{H«$ßeZ, àH$me g§íbofU, H$mo{eH$m H$m¶©, H$mo{eH$s¶ à{V{H«$¶m, 
{d{Z¶_Z (aoJwboeZ), AmaEZEZ àmoQ>rZ g§íbofU, ñdV…¶mo{OVm 
Am¡a àmo{Q>Amogmo_, bdU à{V~b go à^m{dV hþE& AÝ¶ OrZ Ho$ 
Abmdm, 50 Q´>m§g{H«$ßeZ H$maH$m| (Q>rE’$) H$s OrZ H$s A{^ì¶{º$ 
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{MÌ 4: 1 g§V{V¶m| H$s S>mCZr {_ëS>çy amoJµOZµH$ Ho$ {déÕ à{V{H«$¶m
Figure 4. Response of F1 progenies against downy mildew pathogen
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_| VrZ g_¶ {~ÝXwAm| na n[adV©Z hþAm ({MÌ 5)& ¶o Q>rE’$ Enr2, 
{daH$s, E_dmB©~r, E~rAmB©, ~rEMEbEM, EZEgr Am¡a EM~r dJm] 
go gå~{YV Wo& Bgr àH$ma {O~ao{bZ, E~gr{gH$ Aåb, Oog_mo{ZH$ 
Aåb Am¡a go{b{g{bH$ Aåb Ho$ M¶mnM¶ Am¡a aoJwboeZ _| em{_b 
AZoH$ OrZ H$m bdU à{V~b Ho$ ~mX AnaoJwboeZ hþAm&

{MÌ 5: {d{^Þ ì¶º$ à{VboIZ H$maH$ Ho$ hrQ>_¡n
Figure 5: Heat map of differentially expressed transcription factors

A{^ì¶{º$ ñVa Am¡a {H«$¶mË_H$ dJuH$aU Ho$ AmYma na 45 
OrZ H$mo [a¶b Q>mB_ nrgrAma {díbofU Ho$ {bE MwZm J¶m& bdU 
à{V~b Ho$ {d{^Þ g_¶ {~ÝXwAm| na ñd…_y{bV Am¡a H$b{_V 
bVmAm| _| 15 OrZ H$s A{^ì¶{º$ {ZYm©[aV H$s JB©& ñd…_y{bV Am¡a 
H$b{_V bVmAm| _| BZ OrZ H$m {d{^Þ n°Q>Z© XoIm J¶m ({MÌ 6).

bdU à{V~b à^m{dV OrZ _| AmpÊdH$ _mH©$a H$s nhMmZ 
Ho$ CÔoí¶ go 32 OrZ _| _mBH«$mogoQ>obmBQ> nwZé{º$ joÌ H$s nhMmZ 
H$a CZHo$ nmíd© AZwH«$_ _| àmB_a ~ZmE JE& BZ àmB_a H$m 15 
OrZmoQ>mBn Ho$ gmW narjU {H$¶m& A~ VH$ narjU {H$E 12 àmB_a 
nm°br_m°{’©$H$ nmE JE ({MÌ 7)&

points (Figure 5). These TFs belonged to AP2, WRKY, 
MYB, ABI, bHLH, NAC and HB classes. Several 
genes involved in the metabolism and regulation of 
auxin, gibberellin, abscisic acid, jasmonic acid and 
salicylic acid were upregulated post salt treatment.

Based on the expression level and functional 
categorization 45 genes were selected for realtime 
PCR analysis. Expression of 15 selected genes was 
determined in own root and grafted vines at different 
time of salt stress.  Variable pattern of genes expression 
was observed in own root and grafted vines (Figure 6).

In an effort to identify molecular markers in salt 
stress responsive genes, microsatellite repeats were 
identified in 32 genes and primers were designed in 
their flanking sequences.  These primers were screened 
with 15 genotypes. All the 12 primer pairs tested so far 
were found to be polymorphic (Figure 7).
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{MÌ 6: ñd_y{bV Am¡a H$b{_V bVmAm| _| M¶{ZV OrZ H$s A{^ì¶{º$ àmoµ’$mBb
Figure 6: Expression profile of selected genes in own root and grafted vines

O‹S> H$m AmaEZE AZwH«$_U Am§H$So> H$m A§Var¶ A{^ì¶{º$ 
Ho$ {bE {díbofU {H$¶m J¶m& Vm{bH$m 7 _| Am§H$S|> Xem©Vo h¢ {H$ 
àË¶oH$ g_¶ q~Xy na ~‹S>r g§»¶m _| Q´>m§g{H«$ßQ> A§Var¶ A{^ì¶º$ 
hþE& BZ Q´>m§g{H«$ßQ> H$m H$m¶m©Ë_H$ dJuH$aU {H$¶m J¶m Am¡a _w»¶ 
OrAmo Q>_© H$s nhMmZ H$s JB©&

à{V~b à{V{H«$¶m _| aoJwboQ>ar E_AmB©AmaEZE H$s ^y{_H$m Ho$ 
AÜ¶¶Z Ho$ {bE 6 K§Q>o Am¡a 7 {XZ Ho$ AmaEZE Z_yZm| H$m S>rJ«oS>mo_ 
{díbofU {H$¶m J¶m& 6 K§Q>o _| 19 E_AmB© AmaEZE bú¶ gmBQ> 
Am¡a 7 {XZ na 203 bú¶ gmBQ> H$s nhMmZ H$s JB©& Am§H$S>m| H$m 
{dñV¥V {díbofU {H$¶m Om ahm h¡&

{MÌ 7: bdU VZmd CÎmaXm¶r OrZm| Ho$ {bE _mBH«$mogoQ>obmBQ> _mH©$a H$s nhMmZ
Figure 7: Identification of microsatellite markers for salt stress 

responsive genes

{H«$¶mË_H$ OrZmo{_Šg Ûmam Wm°_gZ grS>bog 
_| nwînH«$_ Am¡a _{U XrKuH$aU AdñWm na 
OrE

3
 AZwà¶moJ à{V{H«$¶m H$m AÜ¶¶Z

OrE
3
 AZwà¶moJ Ho$ ~mX nwînH«$_, nwînJwÀN> Am¡a _{U _| 

OrE
3
 à^mdr OrZ H$s nhMmZ H$aZo Am¡a _{U {dH$mg H$s {d{^Þ 

AdñWmAm| na OrE
3
 {H«$¶m H$s {H«$¶m {d{Y g_PZo Ho$ {bE AmaEZE 

Root RNA sequence data was analyzed for 
differential expression. Data in table 7 indicated 
that a large number of transcripts were differentially 
expressed at each time point. The differentially 
expressed transcripts were functionally categorized 
and major GO terms were identified.

In an attempt to study the role of regulatory miRNA 
in salt response, RNA from 6h and 7day samples were 
subjected to degradome analysis. At 6h, 19 miRNA 
target sites and at 7 days, 203 miRNA target sites were 
detected. Further data analysis is in progress.

Vm{bH$m 7: O‹S> ‘| bdU à{V~b à{V{H«$¶m ñdê$n 
A{^ì¶º$ Q´>m§g{H«$ßQ>
Table 7: Differentially expressed transcripts in 
root in response to salt stress

g_¶ 
q~Xy 

Time 
point

S>mCZ aoJwboQ>oS> 
Q´>m§g{H«$ßQ>  

Down-regulated 
transcripts

An aoJwboQ>oS> Q´>m§g{H«$ßQ
Up-regulated 
transcripts

6h 453 180
24h 381 271
7days 131 548

UNDERSTANDING RACHIS AND BERRY 
ELONGATION IN RESPONSE TO GA3 
APPLICATION IN THOMPSON SEEDLESS 
GRAPES THROUGH FUNCTIONAL GENOMICS

RNA seq based global expression analysis of 
rachis, flower cluster and berry after GA3 treatment 
was used to identify the GA3 responsive genes and 
understand the mechanism of GA3 action at different 
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AZwH«$_ AmYm[aV g_J« A{^ì¶{º$ {díbofU {H$¶m J¶m h¡& nwînH«$_ 
AdñWm Xa 114 OrZ, nwînJwÀN> AdñWm na 302 OrZ Am¡a _{U 
AdñWm na 332 OrZ An ¶m S>mCZ aoJwboQ> hþBª& ¶o OrZ {d{^Þ 
nmWdo O¡go H$mo{eH$m {H«$¶m, O¡{dH$ à{V~b, M¶mnM¶, aoJwboeZ, 
n[adhZ, ~¥hX E§OmB_ ’°${_br, goHo$ÊS>ar _oQ>m~mobmBQ>, Q´>m§g{H«$ßeZ 
Am¡a H$mo{eH$m à{V{H«$¶m Am{X go g§å~{YV Wt & A{^ì¶{º$ àmo’$mBb 
Am¡a nmWdo {díbofU Ho$ AmYma na 35 OrZ H$mo nw{ï>H$aU Ho$ {bE 
MwZm J¶m& 16 OrZ H$s A{^ì¶{º$ H$m {d{^Þ AdñWmAm| Am¡a 
g_¶ {~ÝXwAm| na nwï>rH$aU {H$¶m J¶m&

Mma OrE à{V{H«$¶merb àË¶mer OrZ, (OrEAmB©1, 
OrAmBS>r1~r, EŠgQ>rEM Am¡a EggrEb28) {OZH$s nhMmZ gOmV 
ImoO Ûmam H$s J¶r Wr, H$m nm§M OrZmoQ>mBn (H¡$~Z} gm°{dZmo, gm°{dZmo 
ãbm§, _m§Oar ZdrZ, aoS> ½bmo~ Am¡a ’¢$Q>mgr grS>b¡g) H$s VrZ 
AdñWmAm| _| A{^ì¶{º$ H$m {díbofU {H$¶m J¶m& BZ OrZmoQ>mBn 
H$m M¶Z CZH$s OrE AZwà¶moJ na AÝVar¶ à{V{H«$¶m Ho$ H$maU 
{H$¶m J¶m& nm§M OrZmoQ>mBn _| Mma OrZ Ho$ A{^ì¶{º$ n°Q>Z© _| 
A§Va XoIm J¶m& OrZ OrEAmB©1 Mma OrZmQ>mBn _| VrZ AdñWmAm| 
na S>mCZ aoJwboQ> hþB© naÝVw aoS> ½bmo~ _| nwînJwÀN> AdñWm na An 
aoJwboQ> hþB© ({MÌ 8)&
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{MÌ 8: nm§M OrZmoQ>mBn _|  OrEAmB©1 H$s A{^ì¶{º$
Figure 8: Expression of GAI1 in five genotypes

16 M¶{ZV OrZ H$s OrZmo_ AZwH«$_ _| _mBH«$mogoQ>obmBQ> H$s 
nhMmZ H$a, CZHo$ nmíd© AZwH«$_U joÌ Ho$ {bE àmB_a ~ZmE JE& 
21 OrZmoQ>mBn _| 10 àmB_a ñH«$sZ {H$E JE {Og_| go gmV àmB_a 
nm°br_m°{’©$H$ Wo ({MÌ 9)&

{d{^Þ qgMmB© ì¶dñWm Ho$ A§VJ©V ’¢$Q>mgr 
grS>b¡g A§Jya bVm _| CîU à{V~b H$m 
Q´>m§g{H«$ßQ>mo_ {díbofU

_B© 2014 Ho$ nhbo gámh _| nwUo _| J_© bha H$m à^md Wm& 
A§Jya bVm _| CîU à{V~b à^md H$mo g_PZo Am¡a CîU à{V~b Ho$ 

stages of berry development. Analysis identified 114 
genes at rachis stage, 302 genes at flower cluster stage 
and 332 genes at berry stage, to be either up- or down-
regulated in response to hormone application. These 
genes belonged to different pathways like cell function, 
biotic stress, metabolism, regulation, transport, large 
enzyme family, secondary metabolites, transcription 
and cell response etc.  Based on expression profiling 
and pathway analysis 35 genes were selected for 
validation.  Expression of 16 genes was validated at 
different stages and time points.  

Expression of 4 GA responsive candidate genes 
(GAI1, GID1B, XTH and SCL28) identified based on 
homology search, was analysed at three stages in five 
genotypes (Cabernet Sauvignon, Sauvignon Blanc, 
Manjri Naveen, Red Globe, and Fantasy Seedless). 
These genotypes were selected considering their 
differential response to GA application.  The expression 
pattern of four genes varied across five genotypes. 
Gene GAI1 was found to be downregulated at three 
stages in four genotypes, however upregulated in red 
globe at flower cluster stage (Figure 8).

{MÌ 9: OrE
3
 à{V{H«$¶merb OrZ _| nm°br_mo{’©$H$ _mH©$a H$s nhMmZ

Figure 9: Identification of polymorphic markers in GA3 
responsive genes

Microsatellite regions were identified in genomic 
sequence for 16 selected genes and their upstream and 
downstream sequence and primers were designed in 
flanking regions. Primers for 10 genes were screened 
in 21 genotypes and seven primers were found to be 
polymorphic (Figure 9).

TRANSCRIPTOME ANALYSIS OF HEAT 
STRESS IN FANTASY SEEDLESS GRAPEVINES 
UNDER VARIED IRRIGATION REGIME

Pune experienced heat wave conditions during first 
week of May 2014. In an effort to understand the heat 
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{bE A§Jya bVm à{V{H«$¶m na qgMmB© ñVa Ho$ à^md H$m AmpÊdH$ 
ñVa na AÜ¶¶Z H$aZo Ho$ {bE, 5-6 _B© 2014 H$mo gw~h 7.45-
8.15 ~Oo Am¡a Xmonha 3.30-4.00 ~Oo, ’¢$Q>mgr grS>b¡g A§Jya 
bVmAm|, Omo {d{^Þ qgMmB© ì¶dñWm Ho$ A§VJ©V Wr, go nÎmr Z_yZo 
{bE JE& àmV… hdm H$m Vmn_mZ 26-27o go. Wm Am¡a 8 ~Oo Ho$ 
Z_yZm| H$mo {Z¶§ÌU Z_yZo (H§$Q´>mob g¡ånb) Ho$ ê$n _| {b¶m J¶m& 11 
~Oo VH$ hdm H$m Vmn_mZ 37o go Á¶mXm hmo J¶m Wm, AV… 4 ~Oo 
Ho$ Z_yZo dmbr bVmE§ H$‘ go H$‘ 4 K§Q>o VH$ CîU à{V~b _| Wr& 
Z_yZo {g’$m[ae qgMmB© ñVa 100% (Q>r1), 75% (Q>r2), 50% 
(Q>r3) Am¡a 50% CngVh qgMmB© (Q>r4) go {bE JE& BZ Z_yZm| 
_| AmaEZE AZwH«$_U AmYm[aV Q´>m§g{H«$ßQ>mo_ A{^ì¶{º$ {díbofU 
{H$¶m J¶m& A§Var¶ A{^ì¶{º$ {díbofU _| ~‹S>r g§»¶m _| A§Var¶ 
A{^ì¶{º$ OrZ (S>rBOr) H$s nhMmZ hþB©& Q>r1, Q>r2, Q>r3 Am¡a Q>r4 
_| S>rBOr H$s g§»¶m H«$_e… 739, 673, 562 Am¡a 579 Wr& BZ_| 
go _mÌ 277 OrZ g^r CnMmam| _| H$m°_Z Wr ({MÌ 10).

Q>r1 (100% qgMmB©) Ho$ H§$Q´>mob Z_yZo H$m Q>r2 (75% 
qgMmB©), Q>r3 (50% qgMmB©)  Am¡a Q>r4 (50% CngVh qgMmB©) 
Ho$ H§$Q´>mob Z_yZo Ho$ Q´>m§g{H«$ßQ>mo_ H$s VwbZm H$a Ho$ Z_r à{V~b {bá 
OrZ H$s nhMmZ H$aZo Ho$ {bE ^r Am§H$S>m| H$m {díbofU {H$¶m 
J¶m& Q>r2, Q>r3 Am¡a Q>r4 _| S>rBOr H$s g§»¶m H«$_e… 1, 32 Am¡a 
29 Wr& AmpÊdH$ ñVa na CîU Am¡a Z_r à{V~b H$s A§V…{H«$¶m 
H$mo g_PZo Ho$ {bE {díbofU Omar h¡&

{MÌ 10: CîU VZmd Ho$ VhV S>rBOr H$s doZ AmaoI
Figure 10: Venn diagram of DEGs under heat stress

stress response of grapevines and effect of irrigation 
level on plant response to heat stress at molecular 
level, leaf samples were collected at 7.45-8.15 AM and 
3.30-4 PM on 5-6th May 2014 from Fantasy Seedless 
vines which were under differential irrigation schedule. 
The air temperature was 26-27 ºC during morning 
and samples at 8 AM were taken as control.  The air 
temperature reached >37 oC at 11.00 AM, thus the 
samples collected at 4 PM were under heat stress for 
atleast 4 hours. Samples were collected from vines 
under recommended irrigation (T1-100%), 75% (T2), 
50% (T3) and 50% with sub surface irrigation (T4). The 
samples were subjected to RNA seq based transcriptome 
analysis.   Differential expression analysis identified a 
large number of differentially expressed genes (DEGs). 
The number of DEGs was 739, 673, 562 and 579 in T1, 
T2, T3 and T4 respectively. Of these 277 genes were 
common in all the treatments (Figure 10).

The data was also analysed to identify the genes 
involved in moisture stress by comparing genes 
expression of control vines of T2 (75% irrigation), T3 
(50% irrigation) and T4 (50% irrigation with SS) with 
T1 (100% irrigation). The number of DEGs was 1, 32 
and 29 in T2, T3 and T4 respectively. Further analysis 
to understand the interaction of heat and moisture sress 
at molecular level is in progress.
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VmOm ’$b Am¡a dmBZ A§Jyam| H$s d¥{Õ, CnO 
Am¡a ’$b g§aMZm Ho$ {bE _ybd¥§Vm| H$m Am§H$bZ

{d{^Þ _ybd¥ÝVm| na H$b{_V ’¢$Q>mgr grS>b¡g 
H$m àXe©Z 

VrZ _ybd¥ÝVm| (140Ama¶y, S>m°J[aO VWm 110Ama) na 
H$b{_V ’¢$Q>mgr grS>b¡g H$s bVmAm| H$m Am§H$bZ ñd_y{bV bVmAm| 
Ho$ gmW d¥{Õ, CnO Am¡a JwUdÎmm _mZH$m| Ho$ {bE {H$¶m J¶m& 

N>§Q>mB© O¡d-KZ Ho$ {bE gmW©H$ A§Va XO© {H$E JE& ñd_y{bV 
bVmAm| Zo N>§Q>mB© O¡d-KZ Ho$ ê$n _| {ZåZV_ AmoO 1.54 {H$J«m/
bVm H$m àXe©Z {H$¶m O~{H$ S>m°J[aO na H$b{_V bVmAm| _| Cƒ 
O¡d-KZ XoIm J¶m& Vm{bH$m 8 Ho$ Am§H$‹S>m| Zo g§Ho$V {X¶m {H$ 
110Ama na H$b{_V bVmAm| _| JwÀN> g§»¶m (40.44) gdm©{YH$ 
Wr {OgH$m AZwgaU 140Ama¶y na H$b{_V bVmAm| (39.56) Zo 
{H$¶m O~{H$ Ý¶yZV_ JwÀN> g§»¶m> ñd_y{bV bVmAm| (28.27) _| 
Wm& S>m°J[aO na H$b{_V bVmAm| _| CƒV_ JwÀN>m dOZ (251.0 
J«m) Wm {OgH$m AZwgaU 140Ama¶y na H$b{_V bVmAm| (243.40 
J«m) Zo {H$¶m& 140Ama¶y na H$b{_V bVmAm| _| 100 _{U dOZ 
(342.60 J«m) gdm©{YH$ Wm& S>m°J[aO na H$b{_V bVmAm| _| 
CƒV_ _{U ì¶mg (17.32 {__r) Wm {OgH$m AZwgaU 140Ama¶y 
(17.26 {__r) na H$b{_V bVmAm| Zo {H$¶m, O~{H$ ñd_y{bV 
bVmAm| _| g~go H$_ _{U ì¶mg 15.80 {__r Wm& 110Ama na 
H$b{_V bVmAm| Zo gdm©{YH$ CnO 9.79 {H$J«m/bVm Xr {OgH$m 
AZwgaU 140Ama¶y na H$b{_V bVmAm| (9.11 {H$J«m) Zo {H$¶m, 
O~{H$ ñd_y{bV bVmAm| _| Ý¶yZV_ CnO 4.34 {H$J«m/bVm Wr& 
JwÀN>m CnO Am¡a JwUdÎmm _mZH$m| H$mo Ü¶mZ _| aIVo hþE, 110Ama 
Am¡a 140Ama¶y na H$b{_V bVmAm| Zo ~ohVa àXe©Z {H$¶m&

{d{^Þ _ybd¥ÝVm| na H$b{_V a¡S> ½bmo~ H$m 
àXe©Z

S>m°J[aO, gmëQ> H«$sH$, 140Ama¶y VWm 110Ama na H$b{_V 
a¡S> ½bmo~ bVmAm|  H$m  ñd_y{bV bVmAm| Ho$ gmW d¥{Õ, CnO Am¡a 
JwUdÎmm _mZH$m| Ho$ {bE Am§H$bZ {H$¶m J¶m& ¶h XoIm J¶m h¡ {H$ 
S>m°J[aO na H$b{_V bVmAm| _| N>§Q>mB© {H$¶m J¶m O¡d-KZ (1.60 
{H$J«m) gdm©{YH$ Wm {OgH$m AZwgaU 110Ama na H$b{_V bVmAm| 

III. A§Jya _| JwUdÎmm, CËnmXH$Vm ~‹T>mZo Am¡a ñWm{¶Ëd Ho$ {bE CËnmXZ VH$ZrH$m| H$m 
{dH$mg Am¡a emoYZ

III. DEVELOPMENT AND REFINEMENT OF PRODUCTION TECHNOLOGIES FOR 
ENHANCING QUALITY, PRODUCTIVITY AND SUSTAINABILITY IN GRAPE

EVALUATION OF ROOTSTOCKS FOR 
GROWTH, YIELD AND FRUIT COMPOSITION 
OF TABLE AND WINE GRAPES

Performance of Fantasy Seedless grafted 
on different rootstocks

Fantasy Seedless table grapevines grafted on 
three different rootstock (140Ru, Dogridge and 110R) 
were evaluated along with own rooted vines for 
growth, yield and quality parameters. 

Significant differences were recorded for pruned 
biomass. Own rooted vines exhibited less vigor in 
terms of lowest pruned biomass of 1.54 kg/vine while 
Dogridge grafted vines exhibited higher biomass. 
Data in table 8 indicated that the number of bunches 
were the highest in the vines grafted on 110R (40.44) 
followed by 140Ru (39.56) while minimum bunch 
load was recorded in own rooted vines (28.27). The 
highest bunch weight was recorded in Dogridge 
grafted vines (251.0 g) followed by 140Ru grafted 
vines (243.40 g). Hundred berry weight was also 
higher in 140Ru grafted vines (342.60 g). Berry 
diameter was maximum in Dogridge grafted vines 
(17.32 mm) followed by 140Ru grafted vines (17.26 
mm) while own rooted vines exhibited lowest berry 
diameter of 15.80 mm. The vines grafted on 110R 
produced the highest yield of 9.79 kg/vine followed 
by 140Ru (9.11 kg) while own rooted vines recorded 
the lowest yield of 4.34 kg/vine. Considering the 
bunch yield and quality parameters, the vines grafted 
on 110R and 140Ru performed better.

Performance of Red Globe grafted on 
different rootstocks

Red Globe grapevines grafted on Dogridge, Salt 
Creek, 140Ru and 110R were evaluated along with own 
rooted vines for growth, yield and quality parameters. 
It was observed that the vines grafted on Dogridge 
exhibited the highest pruned biomass of 1.60 kg 
followed by 1.45 kg in 110R grafted vines. Number of 
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Vm{bH$m 8: {d{^Þ _ybd¥ÝVm| na H$b{_V ’¢$Q>mgr grS>b¡g _| CnO g§~§{YV ‘mnX§S>
Table 8: Yield related parameters in Fantasy Seedless grafted on different rootstocks

_ybd¥ÝV
Rootstocks

Am¡gV ’$b- JwÀN> 
dOZ (J«m)

Av. bunch wt (g)

_{U g§»¶m / 
’$b-JwÀN>

No. of berries/ 
bunch

100 _{U dOZ 
(J«m)

100 berry wt. (g)

_{U b§~mB© ({__r)
Berry length 

(mm)

_{U ì¶mg ({__r)
Berry diameter 

(mm)

140Ama¶y /140Ru 243.40 91.60 342.60 22.56 17.26

S>m°J[aO /Dogridge 251.00 126.40 317.00 22.72 17.32

110Ama /110R 242.80 120.20 319.40 21.36 16.50

ñd_y{bV /Own Root 169.00 69.60 283.80 20.94 15.80
CV% 2.12 2.09 4.57 1.20 0.98
LSD at 5% 6.64 6.42 9.11 0.37 0.22

gmW©H$Vm /Significance ** ** ** ** *

(1.45 {H$J«m) _| {H$¶m& 110Ama na H$b{_V bVmAm| _| JwÀN>m 
g§»¶m/bVm (25.31) A{YH$ Wr {OgH$m AZwgaU S>m°J[aO na 
H$b{_V bVmAm| (22.01) Zo {H$¶m O~{H$ ñd_y{bV bVmAm| _| 
JwÀN>m g§»¶m/bVm g~go H$_ (17.36) Wr& Vm{bH$m 9 Ho$ Am§H$‹S>m| 
Zo g§Ho$V {X¶m h¡ {H$ S>m°J[aO na H$b{_V bVmAm| _| Am¡gV JwÀN>m 
dOZ g~go Á¶mXm (350.80 J«m) Wm VWm g~go H$_ (284.0 J«m) 
ñd_y{bV bVmAm| _| Wm& {d{^Þ _ybd¥ÝVm| _| _{U g§»¶m/JwÀN>m 
_| gmW©H$ {^ÞVm Wr Ed§ A{YH$V_ _{U g§»¶m/JwÀN>m S>m°J[aO 
(74.20) _| Wr {OgH$m AZwgaU gmëQ> H«$sH$ (72.20) Zo {H$¶m&

bunches/vine were more on 110R grafted vines (25.31) 
followed by Dogridge (22.01) while the own rooted 
vines produced the least number of bunches/vine 
(17.36). The data in table 9 indicated that the average 
bunch weight was the highest in Dogridge grafted 
vines (350.80 g) and the lowest in own root (284.0 g). 
Number of berries per bunch varied significantly 
among the different rootstocks and the highest number 
of berries/bunch was recorded in Dogridge (74.20) 
followed by Salt Creek (72.20).

Vm{bH$m 9: {d{^Þ _ybd¥ÝVm| na H$b{_V a¡S> ½bmo~ H$m CnO _mZX§S>m| Ho$ {bE àXe©Z
Table 9:  Performance of Red globe grafted on different rootstocks for yield parameters

_ybd¥ÝV
Rootstocks

JwÀN> dOZ (J«m)
Bunch wt. (g)

_{U g§»¶m/JwÀN
 Berries/ bunch

100 _{U dOZ (J«m)
100 berry wt (g)

_{U b§~mB© ({__r)
Berry length (mm)

_{U ì¶mg ({__r)
Berry dia (mm)

ñd_y{bV/ Own Root 284.00 65.60 515.40 21.30 19.59
S>m°J[aO/ Dogridge 350.80 74.20 549.20 22.48 21.22
gmëQ> H«$sH$/ Salt 
Creek 315.20 72.20 509.20 21.20 20.14
140Ama¶y/ 140RU 307.20 65.20 491.80 19.69 19.08
110Ama/ 110R 290.20 61.40 569.80 21.24 19.92
CV% 1.45 6.43 3.53 0.85 0.65
LSD at 5% 5.95 5.84 25.01 0.24 0.17
gmW©H$Vm/Significance ** * * * **
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Among berry quality parameters, the highest berry 
diameter (21.22 mm) was recorded in Dogridge grafted 
while the lowest berry diameter was recorded in own 
rooted vines (19.59 mm). TSS was highest in 110R 
grafted vines (18.30 ºB) followed by 140Ru (17.54 ºB). 
Yield per vine was recorded highest in Dogridge grafted 
vines (7.57 kg) and the lowest in own rooted vines 
(5.0 kg). Based on three years data on growth, yield 
and berry quality, Salt Creek and Dogridge are the most 
suitable rootstocks for Red Globe.

Performance of Sauvignon Blanc grafted 
on different rootstocks

Sauvignon Blanc, a white wine variety, grafted 
on seven different rootstocks (SO4, 1103P, 110R, 
Dogridge, Salt Creek, Fercal and 140Ru) was evaluated 
for growth, yield, quality and fruit composition. This 
was the first year of observation. 

Days to harvest were 131 in 140Ru, Salt Creek and 
110R rootstock grafted vines and 138 days in remaining 
rootstocks (Figure 11). The vines grafted on 110R and 
Fercal produced maximum number of bunches of 44.53 
and 44.35 respectively while Dogridge grafted vines 
produced minimum number of bunches (32). Average 
bunch weight varied from 86.68 g in Dogridge to 140 
g in 140Ru grated vines whereas the yield per vine 
was the highest in 110R grafted vines and the lowest 
in Dogridge grafted vines (2.1 kg). Fruit composition 
of Sauvignon Blanc grafted on different rootstock was 
studied. It was observed that acidity in the berries at 
harvest ranged from 3.56 g/l in 140Ru to 6.60 g/l in 
1103P grafted vines. Juice pH ranged from 3.20 in SO4 
to 3.53 in 110R grafted vines.

_{U JwUdÎmm Ho$ _mZH$m| _|, gdm©{YH$ _{U ì¶mg (21.22 
{__r) S>m°J[aO _| XO© {H$¶m J¶m O~{H$ g~go H$_ ñd_y{bV 
bVmAm| (19.59 {__r) _| Wm& 110Ama na H$b{_V bVmAm| _| 
A{YH$V_ Q>rEgEg (18.30 º{~«) Wm {OgH$m AZwgaU 140Ama¶y 
(17.54 Amo) Zo {H$¶m& S>m°J[aO na H$b{_V bVmAm| _| A{YH$V_ 
CnO à{V JwÀN>m (7.57 {H$J«m) Wr VWm {ZåZV_ (5.0 {H$J«m) 
ñd_y{bV bVmAm| _| A{^{b{IV H$s JB©& d¥{Õ, CnO Am¡a _{U 
JwUdÎmm na VrZ gmb Ho$ Am§H$‹S>m| Ho$ AmYma na, gmëQ> H«$sH$ Am¡a 
S>m°J[aO H$mo a¡S> ½bmo~ Ho$ {bE g~go Cn¶wº$ _ybd¥§V nm¶m J¶m h¡&

{d{^Þ _ybd¥ÝVm| na H$b{_V gm¡drZm| ãbm± H$m 
àXe©Z 

gmV {d{^Þ _ybd¥ÝVm| (EgAmo4, 1103nr, 110Ama, gmëQ> 
H«$sH$, S>m°J[aO, ’$aH$mb Am¡a 140Ama¶y) na H$b{_V g’o$X dmBZ 
{H$ñ_ gm¡drZm| ãbm± H$m d¥{Õ, CnO, JwUdÎmm Am¡a ’$b aMZm Ho$ 
{bE Am§H$bZ {H$¶m J¶m Wm& ¶h AdbmoH$Z H$m nhbm gmb Wm&

140Ama¶y, gmëQ> H«$sH$ Ed§ 110Ama na H$b{_V bVmAm| 
Zo Vw‹S>mB© Ho$ {bE 131 {XZ {bE VWm AÝ¶ _ybd¥ÝVm| na H$b{_V 
bVmAm| Zo 138 {XZ ({MÌ 11) {bE& 110Ama Am¡a ’$aH$mb na 
H$b{_V bVmAm|  Zo A{YH$V_ JwÀN>o 44.53 Am¡a 44.35, H«$_e: 
CËnm{XV {H$E O~{H$ S>m°J[aO na H$b{_V bVmAm| go {ZåZV_ 
JwÀN>o (32) {_bo& Am¡gV JwÀN>m dOZ S>m°J[aO _| 86.68 J«m go 
140Ama¶y _| 140 J«m VH$ Wm O~{H$ CnO/bVm 110Ama na 
H$b{_V bVmAm| _| g~go A{YH$ VWm S>m°J[aO na H$b{_V bVmAm| 
na {ZåZV_ (2.1 {H$J«m) Wr& {d{^Þ _ybd¥ÝVm| na H$b{_V gm¡drZm| 
ãbm± H$s ’$b g§aMZm H$m AÜ¶¶Z {H$¶m J¶m& ¶h XoIm J¶m h¡ 
{H$ Vw‹S>mB© Ho$ g_¶ _{U AåbVm 140Ama¶y _| 3.56 J«m/br go 
1103nr na 6.60 J«m/br VH$ Wr& ag nrEM EgAmo4 _| 3.20 go 
boH$a 110Ama _| 3.53 VH$ Wm&
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{MÌ 11: {d{^Þ _ybd¥ÝVm| na H$b{_V gm¡drZm| ãbm± _| n[an¹$Vm Ho$ {bE {S>J«r 
{XZ g§»¶m H$s Amdí¶H$Vm Am¡a Vw‹S>mB© Ho$ {bE Ad{Y
Figure 11: Growing degree day requirement and duration to harvest in 
Sauvignon Blanc grafted on different rootstcoks
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JwUdÎmm, CnO, VWm _{U H$s O¡dagm¶{ZH$ g§aMZm H$mo Ü¶mZ 
_| aIVo hþE 110 Ama VWm ’$aH$mb na H$b{_V gm¡drZm| ãbm± H$s 
bVmAm| Zo AÝ¶ _ybd¥ÝVm| Ho$ Anojm AÀN>m àXe©Z {H$¶m& 

^maV Ho$ nwUo joÌ _| H¡$~Z} gm¡drZm| H$s d¥{Õ, 
CnO, ’$b g§aMZm Am¡a dmBZ JwUdÎmm Ho$ 
{bE _ybd¥ÝVm| H$m Am§H$bZ

AmR> {d{^Þ _ybd¥§Vm| (110Ama, 101.14E_OrQ>r, EgAmo4, 
J«odgoH$, ’$aH$mb, 1103nr, 140Ama¶y Am¡a S>m°J[aO) na aoS> dmBZ 
{H$ñ_ H¡$~Z} gm¡drZm| H$m d¥{Õ, CnO, _{U JwUdÎmm Am¡a dmBZ 
_mnX§S>m| Ho$ {bE Am§H$bZ  {H$¶m J¶m&

23.0-23.5º {~«Šg Q>rEgEg àmá H$aZo Ho$ ~mX A§Jyam| H$mo 
Vmo‹S>m J¶m& {d{^Þ _ybd¥ÝVm| na H$b{_V H¡$~Z} gm¡drZm| H$s bVmAm| 
_| Vw‹S>mB© Ho$ {bE Amdí¶H$ {XZm| _| gmW©H$ A§Va XO© {H$E JE& 
{d{^Þ _ybd¥ÝVm| _| Vw‹S>mB© Ho$ {b¶o Amdí¶H$ {XZ 136 go 144 
Ho$ ~rM ({MÌ 12) Wo& VXZwgma, _ybd¥ÝVm| H$mo AJoVr (EgAmo4, 
J«odgoH$), _Ü¶_ (S>m°J[aO, 1103nr, 101.14E_OrQ>r, Am¡a 
140Ama¶y) Am¡a nN>oVr (’$aH$mb Am¡a 110Ama) _| dJuH¥$V {H$¶m 
J¶m& 110nr na H$b{_V  bVmAm| Zo A{YH$V_ JwÀN>m/bVm 
(88.95) n¡Xm {H$E {OgH$m AZwgaU 110Ama Ûmam (85.72) 
{H$¶m J¶m, O~{H$ S>m°J[aO na H$b{_V bVmAm| _| JwÀN>m/bVm H$m 
CËnmXZ g~go H$_ (56.50) Wm& Ý¶yZV_ 100 _{U Am¡gV dOZ 
(63.73 J«m.) 1103nr na H$b{_V bVmAm| _| XO© {H$¶m J¶m 
O~{H$ gdm©{YH$ 140Ama¶y _| Wm&
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{MÌ 12:{d{^Þ _ybd¥ÝVm| na H$b{_V H¡$~Z} gm¡drZm| _| n[an¹$Vm Ho$ {bE {S>J«r {XZ g§»¶m H$s Amdí¶H$Vm Am¡a ’$gb Ho$ {bE Ad{Y           
Figure 12: Growing degree day requirement and duration to harvest in Cabernet Sauvignon grafted on different rootstcoks

Considering the quality, yield and biochemical 
composition of grape berries, Sauvignon Blanc grafted 
on 110R and Fercal performed better than other 
rootstocks.

EVALUATION OF ROOTSTOCKS FOR 
GROWTH, YIELD, FRUIT COMPOSITION 
AND WINE QUALITY OF CABERNET 
SAUVIGNON GRAPES GROWN IN PUNE 
REGION OF INDIA

Cabernet Sauvignon, a red wine variety grafted on 
eight different grape rootstocks (110R, 101.14MGT, 
SO4, Gravesac, 140RU, Fercal, 1103 P and Dogridge) 
was evaluated for growth, yield, fruit quality and wine 
parameters. 

The grapes were harvested after attaining TSS of 
23 to 23.50 °B. Significant differences were recorded 
for days to harvest fruits of Cabernet Sauvignon 
grafted on different rootstocks. The days for harvest 
on different rootstocks were ranged between 136 to 
144 days (Figure 12). Accordingly, the rootstocks 
were categorized into early (SO4, Gravesac), medium 
(Dogridge, 1103P, 101.14MGT and 140Ru) and late 
(Fercal and 110R). The vines grafted on 1103P rootstock 
produced maximum number of bunches/vine (88.95) 
followed by 110R (85.72) while the Dogridge grafted 
vines produced minimum (56.50) bunches/ vine. The 
minimum average 100 berry weight (63.73 g) was 
recorded in vines grafted on 1103P while maximum 
berry weight was recorded in 140Ru.
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S>m°J[aO VWm 101.14E_OrQ>r na H$b{_V bVmAm| _| {ZåZV_ 
CnO (4.01 Am¡a 4.02 {H$J«m/bVm H«$_e…) Wr O~{H$ A{YH$V_ 
CnO 6.50 {H$J«m/bVm 110Ama  H$b{_V bVmAm| go àmá hþB© Wr& 
ag _| A{YH$V_ AåbVm 140Ama¶y Wr {OgH$m AZwgaU 110Ama 
Ûmam {H$¶m J¶m (Vm{bH$m 10)& hmbm§{H$, g^r _ybd¥ÝVm| _| AåbVm 
H$m ñVa ñdrH$m¶© gr_m Ho$ ^rVa XoIm J¶m& 101.14E_OrQ>r _| 
ag nrEM g~go H$_ Wm (3.45), O~{H$ ¶h A{YH$V_ 1103nr 
(3.64) _| Wm Am¡a ’$aH$mb na H$b{_V bVmAm| Zo (3.63) 
BgH$m AZwgaU {H$¶m& & ag àm{á 55% (EgAmo4) - 64.95% 
(140Ama¶y) VH$ Wr& {d{^Þ _ybd¥ÝVm| go àmá dmBZ _| nrEM, 
AåbVm Am¡a BWoZm°b _mÌm  _| gmW©H$ A§Va XoIm J¶m& dmBZ H$s 
JwUdÎmm Ho$ g§~§Y _| _ybd¥ÝVm| 1103nr Am¡a 110Ama Zo ~ohVa 
àXe©Z {H$¶m&

The vines grafted on Dogridge and 101.14MGT 
recorded the lowest yield (4.01 and 4.02 kg/vine 
respectively) whereas the highest yield of 6.50 kg/vine 
was obtained from vines grafted on 110R. Juice acidity 
was maximum in 140Ru followed by 110R (Table 
10). However, all the rootstocks showed acidity level 
within the acceptable range. Juice pH was the lowest 
in 101.14MGT (3.45) while it was the highest in 1103P 
(3.64) and Fercal grafted vines (3.63). Juice recovery 
ranged from 55% from SO4 grafted vines to 64.95% 
from 140Ru grafted vines. The wine prepared from 
different rootstocks showed significant differences for 
pH, acidity and ethanol content. The rootstocks 1103P 
and 110R performed better in relation to wine quality.

Based on two years data on yield, berry quality, 
berry composition and wine quality Cabernet 
Sauvignon grafted on 110R and 1103P rootstocks 
performed better.

Vm{bH$m 10: {d{^Þ _ybd¥ÝVm| na H$b{_V H¡$~Z}  gm¡drZm| Ho$ Oyg JwUdÎmm _mZX§S>
Table 10: Juice quality parameters in Cabernet Sauvignon grafted on different rootstocks

CnMma
Treatments

Q>rEgEg
TSS

AåbVm
Acidity

nrEM
pH

dmînerb 
AåbVm/ VA

Oyg àm{á
Juice recovery

’$aH$mb /Fercal 23.750 6.38 3.63 0.09 58.25
S>m°J[aO /Dogridge 23.250 6.13 3.60 0.10 63.45
EgAmo4 /SO4 23.600 6.15 3.61 0.08 55.00
110Ama /110R 23.600 6.68 3.53 0.08 59.25
J«odgoH$ /Gravesav 23.525 6.13 3.61 0.08 57.50
1103nr /1103P 23.350 6.45 3.64 0.10 60.25
101.14E_OrQ>r /101.14MGT 22.825 6.15 3.45 0.09 61.25
140Ama¶y /140 Ru 23.100 6.70 3.53 0.09 64.95
CV% 2.770 2.16 2.46 32.68 3.73
LSD at 5% 0.950 0.20 0.12 0.04 16.49
gmW©H$Vm Significance NS * * NS **

Xmo gmb Ho$ Am§H$‹S>m| Ho$ AmYma na, 110Ama Am¡a 1103nr 
_ybd¥ÝVm| na H$b{_V H¡$~Z} gm¡drZm| bVmAm| Zo CnO, _{U JwUdÎmm, 
_{U g§aMZm Am¡a dmBZ H$s JwUdÎmm Ho$ ~ohVa àXe©Z {H$¶m&
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dmBZ A§Jyam| _| JwUr¶ CnO d¥{Õ Ho$ {bE 
H¥${f {H«$¶mAm| H$m _mZH$sH$aU

H¡$~Z} gm¡drZm| H$s dmBZ JwUdÎmm Ho$ g§~§Y _| 
amonU gKZVm H$m _mZH$sH$aU

110Ama na H$b{_V H¡$~Z} gm¡drZm| H$s bVmAm| H$mo VrZ 
{d{^Þ amonU gKZVm (2722, 1815 Am¡a 1361 bVmAm|/EH$‹S>) 
Ho$ gmW {_Zr dmB© na à{e{jV {H$¶m J¶m Wm& d¥{Õ, CnO Am¡a 
JwUdÎmm Ho$ _mZH$m| na AdbmoH$Z XO© {H$E JE& Cƒ KZËd H$s 
VwbZm _| 1361 bVmAm|/EH$‹S> H$s amonU gKZVm _| N>§Q>mB© {H$¶m 
J¶m O¡d KZ A{YH$ Wm& Bgr amonU gKZVm na JwÀN>m| H$s à{V 
bVm g§»¶m (53.56) VWm CnO (4.69 {H$J«m/bVm) A{YH$V_ 
Wr& JwÀN>m à{V bVm H$s g§»¶m 1361 bVm/EH$‹S> (113) _| 
g~go Á¶mXm Am¡a 2722 bVm/EH$‹S> _| g~go H$_ (96.86) Wr& 
Q>rEgEg Am¡a AåbVm Ho$ {bE A§Va AgmW©H$ Wo& ag H$m nrEM 
3.38 (1361 bVm/EH$‹S>)  go 3.78 (2722 bVm/EH$‹S>) VH$ 
Wm& 

d¥{Õ, CnO, VWm JwUdÎmm _mZH$m| H$mo Ü¶mZ _| aIVo hþE, 
1361 H$s amonU gKZVm H¡$~Z} gm¡drZm| Ho$ {bE BîQ>V_ nm¶r JB©& 

H¡$~Z} gm¡drZm| _| {dVmZ àUmbr H$m {ZYm©aU

110Ama _ybd¥§V na H$b{_V H¡$~Z} gm¡drZm| H$s bVmAm| 
H$mo VrZ AbJ-AbJ {dVmZ àUm{b¶m| ({_Zr dmB©, {Z{’$Z Am¡a 
drEgnr) na à{e{jV {H$¶m J¶m& d¥{Õ, CnO Am¡a JwUdÎmm Ho$ 
_mZH$m| na AdbmoH$Z {H$¶m J¶m& ¶h XoIm J¶m {H$ {Z{’$Z na 
à{e{jV bVmAm| go gdm©{YH$ 1.13 {H$J«m/bVm H$m N>§Q>mB© O¡d KZ 
nm¶m J¶m {OgH$m AZwgaU {_Zr dmB© (0.64 {H$J«m/bVm) Am¡a 
drEgnr (0.54 {H$J«m/bVm) Zo {H$¶m& 

{_Zr dmB© _| N>§Q>mB© Ho$ Cnam§V àma§{^H$ H$br ñ’w$Q>Z AJoVr 
(9.14 {XZ), O~{H$ {Z{’$Z à{e{jV bVmAm| (13 {XZ) _| g~go 
nN>oVr Wm& {_Zr dmB© à{e{jV bVmAm| _| CnO à{V bVm g~go 
A{YH$ (563 {H$J«m/bVm) Wr O~{H$ {Z{’$Z à{e{jV bVmAm| 
_| g~go H$_ (3.59 {H$J«m/bVm)& Am¡gV JwÀN>m dOZ Am¡a ’$b 
JwUdÎmm _mZH$m| Ho$ ~rM A§Va AgmW©H$ Wo& d¥{Õ VWm CnO _mZH$m| 
H$mo Ü¶mZ _| aIVo hþE {_Zr dmB© na à{e{jV bVmAm| Zo ~ohVa 
àXe©Z {H$¶m&

STANDARDIZATION OF CULTURAL 
PRACTICES TO INCREASE QUALITY YIELD OF 
WINE GRAPES

Standardization of planting density in 
relation to wine quality in Cabernet 
Sauvignon 

Cabernet Sauvignon grafted on 110R rootstock 
was trained to mini Y trellises with three different 
planting densities (2722, 1815 and 1361 vines/
acre). The observations on growth, yield and quality 
parameters were recorded. Pruned biomass was higher 
in planting density of 1361 vines/acre as compared to 
higher density. Number of bunches/vine (53.56) and 
yield (4.69 kg/vine) were also maximum at this planting 
density. Number of berries/bunch was the highest in 
1361 vines/acre (113) and the lowest in 2722 vines/
acre (96.86) planting density. The differences for TSS 
and acidity were non-significant. Juice pH ranged from 
3.38 in 1361 vines/acre to 3.78 in 2722 vines/acre. 

Considering the growth, yield and quality 
parameters, the planting density of 1361 was found to 
be optimum for Cabernet Sauvignon.

Standardization of training system in 
Cabernet Sauvignon 

Cabernet Sauvignon vines grafted on 110R 
rootstock was trained to three different training 
systems (mini Y, Kniffin and VSP). The observations 
on growth, yield and quality parameters were studied. 
It was observed that higher pruned biomass of 1.13 kg/
vine was recorded in kniffin trained vines followed by 
Mini Y (0.64 kg/vine) and VSP (0.54 kg/vine).

Early bud sprouts after fruit pruning was achieved 
in mini Y (9.14 days) while very late in in kniffin 
trained vines (13 days). Yield per vine was the highest 
in mini Y trained vines (563 kg/vine) the lowest in 
kniffin trained vines (3.59 kg/vine). The differences 
for average bunch weight, seeds per berry and fruit 
quality parameters were non-significant. Considering 
the growth and yield parameters, vines trained to mini 
Y trellise performed better.
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A§JyabVm Ho$ àXe©Z na g§a{jV IoVr H$m 
à^md

Wm°_gZ grS>b¡g bVmAm| na ßbmpñQ>H$ AmÀN>mXZ Ho$ à^md 
H$m AÜ¶¶Z H$aZo Ho$ {bE EH$ àma§{^H$ narjU _|, bVmAm| H$s 
N>h n§{º$¶m| H$mo ßbmpñQ>H$ go AmÀN>m{XV {H$¶m J¶m, O~{H$ ~mH$s 
n§{º$¶m| H$mo Iwbm aIm J¶m Wm& _B© 2015 go 2016 H$s Vw‹S>mB© VH$ 
bVmAm| H$mo AmÀN>m{XV {H$¶m J¶m& 

AmYmar¶ N>§Q>mB© Ho$ Xm¡amZ, N>§Q>mB© Ho$ 45 {XZ ~mX VH$ Iwbr 
hþB© bVmAm| _| AmÀN>m{XV bVmAm| H$s VwbZm _| CËgO©Z gmW©H$ 
ê$n go A{YH$ Wm& hmbm§{H$ N>§Q>mB© Ho$ 90 {XZ ~mX, ßbmpñQ>H$ 
AmÀN>m{XV bVmAm| _| A{YH$ CËgO©Z Wm& N>§Q>mB© Ho$ 30 {XZ ~mX 
ßbmpñQ>H$ AmÀN>m{XV bVmAm| _| A{YH$ A§Vb©¶Z Wm& ¶h àd¥{Îm 
N>§Q>mB© Ho$ 90 {XZ ~mX VH$ Omar ahr, hmbm§{H$ ¶h AgmW©H$ Wm& 
N>§Q>mB© Ho$ 90 {XZ ~mX VH$ nU© Ob {d^d AZmÀN>m{XV bVmAm| 
_| A{YH$ Wr, bo{H$Z N>§Q>mB© Ho$ 105 {XZ ~mX AZmÀN>m{XV VWm 
ßbmpñQ>H$ AmÀN>m{XV bVmAm| _| ~am~ar Wr& AZmÀN>m{XV VWm 
ßbmpñQ>H$ AmÀN>m{XV bVmAm| _| H$br {d^oXZ AdñWm na  nU©d¥ÝV 
_| nmofH$ VËd gm_J«r Bï>V_ ñVa na Wr&

AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ {H$E JE AdbmoH$Z Ho$ 
AmYma na, ’$b N>§Q>mB© Ho$ _m¡g_ Ho$ Xm¡amZ ßbmpñQ>H$ AmÀN>m{XV 
bVmAm| _| Amdí¶H$Vm go 20% H$_ qgMmB© Ob {X¶m J¶m& 
Vgbm dmînrH$aU VWm d¥{Õ AdñWm Ho$ AmYma na, AZmÀN>m{XV 
bVmAm| H$mo {g’$m[ae H$s hþB© qgMmB© ñVa na qg{MV {H$¶m J¶m& 
AZmÀN>m{XV bVmAm| H$s Anojm AmÀN>m{XV bVmAm| _| CËgO©Z 
H$s Xa gmW©H$ ê$n go A{YH$ Wr, O~{H$ ’$b N>§Q>mB© Ho$ ~mX 
AdbmoH$Z Ho$ g^r {XZm| _| A§Vb©¶Z Xa ~am~ar na Wt& nU© Ob 
{d^d (-~ma), N>§Q>mB© Ho$ 30 {XZ ~mX AZmÀN>m{XV bVmAm| _| 
gmW©H$ ê$n go A{YH$ Wr, bo{H$Z N>§Q>mB© Ho$ 45 Am¡a 60 {XZ ~mX 
~am~ar na Wr& hmbm§{H$ N>§Q>mB© Ho$ 75 Am¡a 90 {XZ ~mX nU© Ob 
{d^d AZmÀN>m{XV bVmAm| _| Cƒ ~Zr hþB© Wr& ¶h ñnï> g§Ho$V h¡ 
{H$ ßbmpñQ>H$ AmÀN>mXZ Ho$ VhV qgMmB© Ob _| n¶m©á ~MV H$s 
Om gH$Vr h¡& AZmÀN>m{XV VWm ßbmpñQ>H$ AmÀN>m{XV bVmAm| _| 
nwînZ AdñWm na nU©d¥ÝV nmofH$ VËd gm_J«r Bï>V_ ñVa na Wr& 
AZmÀN>m{XV VWm ßbmpñQ>H$ AmÀN>m{XV bVmAm| H$s CnO _| gmW©H$ 
A§Va Zht Wm&

ßbmpñQ>H$ AmÀN>m{XV bVmAm| _| S>mCZr {_bS>çy H$m àH$mon 
Zht Wm bo{H$Z AZmÀN>m{XV bVmAm| _| Bgo XoIm J¶m ({MÌ 13)&  
ßbmpñQ>H$ erQ> Ho$ A§Xa nmCS>ar {_bS>çy H$m nrS>rAmB© 10.30-
22.85 Wm O~{H$ ßbmpñQ>H$ Ho$ ~mha ¶h 6.35-10.05, VH$ Wm&  
à¶moJ Ad{Y Ho$ Xm¡amZ amoJ àH$mon Am¡a _m¡g_ nydm©Zw_mZ [anmoQ>© Ho$ 
AmYma na {e’$m[aV ’$Ýµ’y$XrZmeH$m| Ho$ gmV {N>‹S>H$md {H$E JE&

EFFECT OF PROTECTED CULTIVATION ON 
GRAPEVINE PERFORMANCE

In a preliminary trial to study the effect of plastic 
cover on Thompson Seedless vines, six contiguous 
rows of vines were covered with plastic while rest of 
the rows were kept open.  The vines were covered with 
plastic from May, 2015 onwards till harvest in 2016.

During foundation pruning stage, transpiration rate 
was significantly higher in the open vines as compared 
to plastic covered vines till 45 DAP. However at 90 DAP, 
it was higher in plastic covered vines.  Assimilation 
rates were significantly higher in plastic covered vines 
at 30 DAP.  The trend continued till 90 DAP though it 
was not significant.  Leaf water potential (-bars) was 
higher in open vines till 90 DAP, but at 105 DAP, the 
values were at par in open and plastic covered vines. 
Petiole nutrient content at bud differentiation stage 
were at optimum levels in both open and covered vines.

Based upon the observations during foundation 
pruning season, the irrigation water requirement during 
the fruit pruning season in covered vines was reduced 
by 20%.  Open vines were irrigated at recommended 
irrigation level based upon crop growth stage and 
pan evaporation.  Transpiration rate continued to be 
significantly higher in open vines than the covered 
vines, while the assimilation rates were on par at all 
the days of observation after fruit pruning.  The leaf 
water potential (-bars) was significantly higher in the 
open vines at 30 DAP but was on par at 45 and 60 DAP.  
However at 75 and 90 DAP, the leaf water potential 
remained higher in the open vines.  This clearly showed 
that a substantial saving in the irrigation water could 
be made when the vines are raised under plastic cover.  
Petiole nutrient content at flowering stage were at 
optimum levels in both open and plastic covered vines. 
The harvestable yield of open and plastic covered vines 
did not differ significantly. 

No incidence of downy mildew was observed in 
the vines under plastic cover but the open vines showed 
the incidence of downy mildew (Figure 13). The PDI of 
powdery mildew inside the plastic sheets ranged from 
10.30 – 22.85 while that of outside the plastic ranged 
from 6.35 – 10.05. Seven sprays of recommended 
fungicides were given during the experimental period 
based on disease incidence and weather forecast report.
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{MÌ 13 AZmÀN>m{XV bVmAm| _| amoJ àH$mon (~m¶m±) na§Vw ßbmpñQ>H$ H$da _| ñdñW bVmE± (Xm¶m±)
Figure 13: Appearance of disease in open vines (left) but healthy vines under plastic cover (R) 

AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ {W«ßg, {_br~J VWm bmb 
_H$‹S>r _mBQ> Ho$ àH$mon Ho$ g§~§Y _|; AZmÀN>m{XV VWm ßbmpñQ>H$ 
AmÀN>m{XV bVmAm| Ho$ ~rM H$moB© gmW©H$ A§Va Zht {_bm& hmbm§{H$, 
’$b N>§Q>mB© Ho$ Xm¡amZ ßbmpñQ>H$ AmÀN>m{XV bVmAm| Ho$ ’$b JwÀN>m| _| 
{W«ßg VWm _{U na Kmd Ho$ {MÝh H$m’$s H$_ XoIo JE&

110Ama _ybd¥§V na CJmB© JBª ’¢$Q>mgr 
grS>b¡g bVmAm| Ho$ {bE qgMmB© AZwgyMr H$m 
_mZH$sH$aU

¶h à¶moJ g_mZ à~§YZ AdñWmAm| dmbr bVmAm| na nm§M 
CnMmam| Ho$ gmW (Vm{bH$m 11) df© 2013-14 _| ewê$ {H$¶m J¶m 
Wm& ¶h Bg à¶moJ H$m Vrgam gmb Wm& CnMma  (Q>r1, Q>r2 Am¡a 
Q>r3) gVhr Q>nH$ qgMmB© VH$ZrH$ Ho$ _mÜ¶_ go bmJy {H$E JE, 
CnMma Q>r4 H$mo nrdrgr nmBn VWm gyú_ Zbr H$m à¶moJ H$aHo$ grYo 
9 B§M H$s JhamB© na CngVhr qgMmB© VH$ZrH$ (EgEg) Ho$ _mÜ¶_ 
go bmJy {H$¶m J¶m Am¡a Q>r5 _| Am§{eH$ O‹S> joÌ ewîH$Z (nrAmaS>r) 
VH$ZrH$ H$mo em{_b {H$¶m J¶m& Ad{Y Ho$ Xm¡amZ Hw$b Vgbm 
dmînrH$aU Am¡a dfm© H«$_e: 1550.30 {__r Am¡a 691 {__r XO© 
H$s JB© Wr& ~m[ae H$s dOh go Bg Ad{Y Ho$ Xm¡amZ 74 {XZm| Ho$ 
{bE bVmAm| H$mo qg{MV Zht {H$¶m J¶m Wm&

Vm{bH$m 12 Ho$ Am§H$‹S>o g§Ho$V XoVo h¢ {H$ 262.4 {__r Ho$ 

qgMmB© Ob VWm dfm© (691 {__r) Ho$ gmW Q>r2 H$s CËnm{XV CnO 

(20.58 Q>Z/hoŠQ>o¶a), CƒV_ CnMma (332.3 {__r) Ho$ ~am~a 

Am¡a AÝ¶ VrZ CnMmam| go gmW©H$ ê$n go ~ohVa Wr&

With respect to incidences of thrips, mealybug 
and red spider mites; no significant difference was 
observed between open and plastic covered vines 
during foundation pruning. However, during fruit 
pruning significantly less thrips and berry scarring was 
observed in bunches of plastic covered vines.

STANDARDISING IRRIGATION SCHEDULE 
FOR FANTASY SEEDLESS VINES RAISED ON 
110R ROOTSTOCK

The experiment was initiated in 2013-14 with five 
treatments (Table 11) on vines raised under uniform 
management conditions.  This was the third year of 
experimentation. The treatments (T1, T2 and T3) were 
applied through surface drip irrigation technique, 
treatment T4 was applied through subsurface irrigation 
technique (SS) using PVC pipes and microtubes to 
directly deliver water at 9” depth and treatment T5 
comprised of partial root zone drying (PRD) technique.  
Total pan evaporation and rainfall recorded during the 
period was 1550.30 mm and 691 mm respectively.  The 
vines were not irrigated for 74 days during the period 
due to rains.

The data in table 12 indicated that the treatment 
T2 with 262.4 mm of applied irrigation along with 
rainfall (691 mm) produced yield (20.58 t/ha) which 
was on par with the highest treatment (332.3 mm) and 
significantly superior over other three treatments.
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Vm{bH$m 12: ’¢$Q>mgr grS>b¡g _| CnO Am¡a CnO _mnXÊS>m| na qgMmB© CnMmam| H$m à^md
Table 12: Effect of irrigation treatments on yield and yield parameters of Fantasy Seedless vines

CnMma
Treatments

CnO (Q>Z/ho)
Yield (t/ha)

qgMmB© _mÌm 

({__r)
Irrigation 

applied (mm)*

Ob Cn¶moJ XjVm ({H$J«m/

{__r qgMmB© _mÌm)
WUE (kg /mm of 

irrigation applied)

’$bJwÀN>m| H$s 

g§»¶m
No. of 

bunches

’$bJwÀN>m dOZ 

(J«m)/
Bunch wt. (g)

Q>rEgEg 

(°{~«)/
TSS (°B)

AåbVm (J«m/

br)/
Acidity (g/l)

Q>r1 T1 20.47 332.3 61.6 53.50 214.91 17.90 3.90

Q>r2 T2 20.58 262.4 78.4 51.75 223.23 17.75 3.98

Q>r3 T3 17.30 197.7 87.5 51.50 189.95 17.60 3.83

Q>r4 T4 18.57 141.2 131.5 52.00 199.87 17.85 3.85

Q>r5 T5 18.35 197.7 92.8 49.50 207.13 17.75 4.00
SEm± 0.66 3.73 16.70 0.21 0.14
CD (p=0.05) 1.44 NS 36.38 NS 0.31

* 691 {__r dfm© Ho$ gmW plus 691 mm rainfall

Vm{bH$m 11: 110Ama _ybd¥§V na CJmB© JBª ’¢$Q>mgr grS>b¡g bVmAm| Ho$ {bE qgMmB© AZwgyMr CnMma
Table 11: Irrigation schedule treatments of Fantasy Seedless vines raised on 110R rootstock

d¥{Õ AdñWm
Growth Stage

Ano{jV Ad{Y 
(N>§Q>mB© Ho$ ~mX {XZ) 
Expected duration 

(days after pruning)

CnMma / Treatments*
I II III IV

(CngVh 
qgMmB©)/ 

(subsurface 
irrigation)

V
nrAmaS>r 

PRD

AmYmar¶ N>§Q>mB© / Foundation Pruning
emIm d¥{Õ/ Shoot growth 1-40 40 30 20 20 20

’$bX H$m{bH$m/ ^§OZ Fruit bud differentiation 41-60 15 15 15 15 15

Ho$Z n[an¹$Vm Am¡a ’$b H$m{bH$m {dH$mg/ Cane 
maturity and Fruit bud development

61-120
15 15 15 15 15

121{XZ  ’$b N>§Q>mB©/ 121days - fruit pruning * 121 - 15 15 0 0 0

’$b N>§Q>mB© / Fruit Pruning
emIm d¥{Õ/ Shoot growth 1-40 40 30 20 20 20

nwînZ go AdXmaU/ Bloom to Shatter 41-55 15 15 15 15 15

_{U d¥{Õ Am¡a {dH$mg/ Berry growth and 
development

56-105 40 30 30 20 30

nH$dmZ go Vw‹S>mB©/ Ripening to Harvest 106- harvest 40 30 20 0 20

{dlm_ AdñWm/ Rest period Vw‹S>mB© go AmYmar¶ N>§Q>mB©/
Harvest to foundation 

pruning

- -- -- -- --

*= Iwbm Vgbm dmînrH$aU Ho$ AmYma na à{VeV nwZ: ny{V© % replenishment based on open pan evaporimeter
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T4 (subsurface) utilised least irrigation water 
of 141.2 mm with highest WUE of 131.5 kg/mm 
of irrigation water followed by T5 (PRD) thereby, 
signifying the importance of these techniques under 
low availability of irrigation water.  In fact, the yield 
with T2 was only two ton more than the subsurface 
treatment (T4) at the cost of 121 mm more irrigation 
water. 

The photosynthetic and transpiration rates 
recorded up to 60 DAP were significantly lower in 
the T3 compared to T1 and T2 during foundation 
pruning season.  However, during fruit pruning season 
no significant differences were observed among the 
treatments in respect of transpiration rates up to 60 
DAP whereas the photosynthetic rate was significantly 
lower in the T3 as compared to T1 and T2 up to 90 
DAP.  This difference could be due to intermittent 
rains in October and November and similar schedules 
at flowering stage necessitating less application of 
irrigation water.  Leaf water potential (-bars) was 
significantly higher in T1 and followed similar trend 
as per the irrigation water applied with least observed 
in T3 treatment. The leaf water potential (-bar) during 
foundation (Figure 14) and fruit pruning (Figure 15) 
season was least in T1 and followed trend similar to 
the quantum of irrigation water applied in surface drip 
irrigated vines. The petiole N, P and K content of the 
vines at the fruit bud differentiation stage did not differ 
significantly between the treatments. At full bloom 
stage, petiole N and K content was significantly lower 
in T3 as compared to T1 and T2.

{MÌ 15: ’$b N>§Q>mB© Ho$ Xm¡amZ ~XbVo qgMmB© CnMma go à^m{dV nÎmr Ob {d^d
Fig.15: Leaf water potential as affected by varying irrigation 

treatments during fruit pruning season

Q>r4 (CngVhr) _| g~go H$_ 141.2 {__r qgMmB© Ob H$m 
C¶¶moJ 131.5 {H$J«m/{__r qgMmB© Ob Ho$ A{YH$V_ S>ãë¶y¶yB© Ho$ 
gmW hþAm {OgH$m AZwgaU Q>r5 (nrAmaS>r) Ho$ Ûmam {H$¶m J¶m, 
Bggo qgMmB© Ob H$s H$_ CnbãYVm Ho$ VhV BZ VH$ZrH$m| H$m 
_hËd nVm MbVm h¡& dmñVd _|, Q>r2 H$s CnO, CngVhr CnMma 
(Q>r 4) go 121 {__r A{YH$ qgMmB© Ob H$s H$s_V na, Ho$db 
2 Q>Z A{YH$ Wr&

AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ N>§Q>mB© Ho$ 60 {XZ Cnam§V Q>r1 
VWm Q>r2 H$s VwbZm _| Q>r3 _| àH$me g§íbofU VWm CËgO©Z H$s 
Xa gmW©H$ ê$n go H$_ XO© H$s JB©& hmbm§{H$, ’$b N>§Q>mB© Ho$ _m¡g_ 
Ho$ Xm¡amZ N>§Q>mB© Ho$ 60 {XZ Cnam§V CnMmam| Ho$ ~rM CËgO©Z Xa 
_| AgmW©H$ A§Va XoIm J¶m O~{H$ N>§Q>mB© Ho$ 90 {XZ Cnam§V VH$ 
Q>r1 Am¡a Q>r2 H$s VwbZm _| Q>r3 _| àH$me g§íbofU H$s Xa gmW©H$ 
ê$n go H$_ Wr& Aºy$~a VWm Zd§~a Ho$ Xm¡amZ éH$-éH$ H$a ~m[ae 
H$s dOh VWm nwînZ AdñWm na EH$g_mZ AZwgyMr bmJy hmoZo Ho$ 
H$maU qgMmB© Ob H$s H$_ Amdí¶H$Vm hmoZo Ho$ H$maU ¶h A§Va 
hmo gH$m& nU© Ob {d^d (-~ma) Q>r1 _| gmW©H$ ê$n go A{YH$ 
Wr Am¡a qgMmB© Ob Ho$ AZwà¶moJ H$s àd¥{Îm H$m nmbZ {H$¶m VWm 
Q>r3 CnMma _| g~go H$_ Wm& AmYmar¶ ({MÌ 14) VWm ’$bV 
({MÌ 15) N>§Q>mB© _m¡g_ Ho$ Xm¡amZ Q>r1 _o g~go H$_ nU© Ob {d^d 
(-~ma) Wr Am¡a gVhr Q>nH$ qgMmB© dmbr bVmAm| _| {X¶o JE Ob 
H$s _mÌm Ho$ {bE Bgr Vah H$s àd¥{Îm H$m nmbZ hþAm& CnMmam| 
Ho$ ~rM ’$b H${bH$m {d^oXZ AdñWm na bVmAm| Ho$ nU©d¥ÝV 
_| ZmBQ´>moOZ, ’$moñ’$moag VWm nmoQ>o{e¶_ H$s _mÌmAm| _| AgmW©H$ 
A§Va Wm& nyU© nwînZ AdñWm na, Q>r1 VWm Q>r2 H$s Anojm Q>r3 _| 
nU©d¥ÝV ZmBQ´>moOZ VWm nmoQ>o{e¶_ H$s _mÌm gmW©H$ ê$n go H$_ Wr& 

{MÌ 14: AmYm[a¶ N>§Q>mB© Ho$ Xm¡amZ ~XbVo qgMmB© CnMma go à^m{dV nÎmr Ob {d^d
Fig.14: Leaf water potential as affected by varying irrigation 

treatments during foundation pruning season 
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bVmAm| Ho$ Z‘r à{V~b H$s à{V{H«$¶m _| àmobrZ Am¡a {’$Zmob 
namgaU ajH$ Ho$ ê$n _| H$m_ H$aVo h¢& Q>r3, Q>r4 Am¡a Q>r5 Ohm§ 
AmYmar¶ N>§Q>mB© Ho$ 30 VWm 45 {XZ ~mX Q>r1 Ed§ Q>r2 H$s Anojm 
qgMmB© Ob H$_ {X¶m J¶m Wm, _| nU© àmobrZ gmW©H$ ê$n go A{YH$ 
g§J«{hV hþB© & VËníMmV EH$ g_mZ CnMma  hmoZo H$s dOh go H$moB© 
gmW©H$ A§Va XO© Zht {H$¶m J¶m& Bgr Vah, Q>r1 Am¡a Q>r2 H$s 
VwbZm _| Q>r3, Q>r4 Am¡a Q>r5 Ho$ nU© D$VH$ _| ^r Hw$b {’$Zmob 
H$m gmW©H$ ê$n go A{YH$ g§J«hU  hþAm& nU© _| àmobrZ Am¡a Hw$b 
{’$Zmob {H$gr AÝ¶ CnMma H$s Anojm Q>r3 _| CƒV_ Wo Omo{H$ 
AmYmar¶ N>§Q>mB© Ho$ _m¡g_ Ho$ Xm¡amZ Z_r H$s H$_r H$m g§Ho$V h¡& ’$b 
N>§Q>mB© Ho$ _m¡g_ Ho$ Xm¡amZ, N>§Q>mB© Ho$ 30 {XZ ~mX {ZåZV_ {’$Zmob 
VWm àmobrZ g§M¶ _| Q>r2 Zo Q>r1 H$m AZwgaU {H$¶m& N>§Q>mB© Ho$ 
120 {XZ ~mX go Vw‹S>mB© VH$ Q>r4 H$s n{Îm¶m| _| àmobrZ VWm {’$Zmob 
A{YH$ Wm {OgH$m AZwgaU Q>r3 Zo {H$¶m& _{U _|, àmobrZ H$s _mÌm 
_| Vw‹S>mB© VH$ d¥{Õ hþB©, O~{H$ Hw$b {’$Zmob _| g_¶ Ho$ gmW H$_r 
AmB©& Q>r4 Ohm§ n[an¹$Z Ho$ ~mX qgMmB© amoH$ Xr JB© Wr, _| N>§Q>mB© 
Ho$ 120 {XZ ~mX VWm Vw‹S>mB© na gmW©H$ ê$n go A{YH$ _{U {’$Zmob 
VWm àmobrZ H$m g§J«hU hþAm & _{U àmobrZ Am¡a {’$Zmob _mÌm Q>r1 
VWm Q>r2 _| bJmVma H$_ ~Zr ahr&

nmofU à¶moJ XjVm gwYma Ho$ {bE ’$m_© 
Adeof g{hV VH$ZrH|$  

A§Jya bVmAm| _| N>§Q>mB© O¡dKZ Ho$ nwZM©H«$U 
g{hV AÝ¶ H$m~©{ZH$ nXmW© òmoVm| H$s VwbZm

’$m_© ¶mS©> ImX (E’$dmB©E_), ImX H$m g~go Am_ òmoV h¡& 
hmbm§{H$, A§Jya CËnmXH$ joÌm| _| H$_ CnbãYVm Ho$ H$maU hmb Ho$ 
dfm] _| BgH$s H$s_V H$m’$s ~‹T> JB© h¡& ¶h à¶moJ df© 2013-14 
Ho$ Xm¡amZ E’$dmB©E_ H$mo Am§{eH$ VWm nyU© ê$n go gñVo H$m~©{ZH$ 
nXmWm] O¡go à¡g _S> H$ånmoñQ>, har ImX VWm N>§Q>mB© O¡dKZ Ho$ 
{d{^Þ g§¶moOZm| Ho$ Ûmam à{VñWm{nV H$aZo Ho$ CÔoí¶ go ewê$ {H$¶m 
J¶m Wm& AZwe§{gV ’${Q©>JoeZ AZwgyMr g^r CnMmam| _| EH$ O¡gr 
Wr& Bg à¶moJ H$m ¶h Vrgam gmb Wm&

O¡{dH$ òmoVm| go Ow‹S>o CnMma Ho$ n[aUm_ñdê$n nwînZ AdñWm 
na nU©d¥ÝV _| ZmBQ´>moOZ, nmoQ>o{e¶_, _o¾r{e¶_ VWm ’$b H${bH$m 
{d^oXZ AdñWm na nmoQ>o{e¶_ H$s _mÌm _| gmW©H$ d¥{Õ hþB© (Vm{bH$m 
13)& CZ CnMmam|, Ohm§ àog _S> ImX AHo$bo ¶m g§¶moOZ _| {X¶m 
J¶m Wm, _| nU©d¥ÝV H$s nmoQ>o{e¶_ _mÌm A{YH$ Wr& E’$dmB©E_ 
(1.11%) VWm har ImX (1.2%) H$s Anojm àog _S> ImX _| 

Proline and phenols serve as osmoprotectants in 
response to moisture stress.  Leaf proline accumulated 
significantly higher in T3, T4 and T5 where less 
irrigation water was applied as compared to T1 and T2 
at 30 and 45 DAP during foundation pruning season. 
Subsequently no significant differences were recorded 
as the schedules were uniform across the treatments. 
Likewise, Total phenols in leaf tissue also showed 
significantly higher accumulation in T3, T4 and T5 
compared to T1 and T2. The leaf proline and total 
phenols were highest in T3 indicating moisture stress 
during foundation pruning season. During fruit pruning 
season, the T1 followed by T2 had the lowest leaf 
phenol and proline content at 30 DAP.  From 120 DAP 
to harvest, proline and phenolic contents in the leaves 
were higher in T4 followed by T3.  In berries, proline 
content increased till harvest across all the treatments, 
whereas total phenols declined with time. Significantly 
higher berry phenol and proline accumulation was 
recorded at 120 DAP and harvest in T4 where irrigation 
was stopped from ripening stage onwards. The berry 
proline and phenol content continued to remain lower 
in T1 followed by T2. 

TECHNIQUES TO IMPROVE NUTRIENT USE 
EFFICIENCY INCLUDING FARM WASTE

Comparison of different sources of organic 
matter in grapevines including recycling of 
pruned biomass

Farm yard manure (FYM) was the most common 
source of manure.  However, in recent years its cost 
has increased due to less availability. This experiment 
was initiated during the 2013-14 with an objective 
to replace FYM either partly or fully by utilizing the 
cheaper sources of organic matter such as press mud 
compost, green manure and pruned biomass in different 
treatment combinations. Recommended fertigation 
schedule was common across all the treatments. This 
was the third year of experimentation. 

Treatments involving organic sources resulted in 
significant increase in petiole N, K, Mg concentration at 
flowering stage and K content at fruit bud differentiation 
(Table 13). The petiole potassium content was higher 
in those treatments where pressmud compost was used 
either alone or in combination.  The press mud compost 
contained 2.35% K as compared to 1.11% in FYM and 
1.2% in green manure. However, there was no significant 
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Vm{bH$m 13: ’$bX H${bH$m ^oXZ AdñWm Am¡a nwînZ AdñWm _| nU©d¥ÝV nmofH$ VËd _mÌm na CnMmam| H$m à^md
Table 13: Effect of treatments on petiole nutrient content at fruit bud differentiation and flowering stage

CnMma
Treatments

’$bX H${bH$m ^oXZ AdñWm
Fruit bud differentiation stage

nwînZ AdñWm
Flowering stage

N % P % K % N % P % K %
T1 – Recommended Fertigation Schedule (No 
manure applied) 

1.10 0.57 1.19 0.91 0.56 1.91

T2 – Farm Yard Manure 1.09 0.57 1.12 0.95 0.57 1.96

T3 - Pressmud 1.11 0.59 1.24 0.98 0.51 2.16

T4 - FYM + Pressmud 1.09 0.59 1.20 0.95 0.52 2.14
T5 - FYM + Pressmud + Pruned biomass + 
Green manuring 

1.08 0.57 1.18 0.99 0.57 2.31

SEm± 0.05 0.03 0.04 0.02 0.03 0.10

CD (p=0.05) NS NS 0.09 0.04 NS 0.22

nmoQ>o{e¶_ _mÌm 2.35% Wr& hmbm§{H$, CnO, Q>rEgEg, AåbVm 
Am{X _| H$moB© gmW©H$ A§Va Zht Wm& Ohm§ CnMmam| _| O¡{dH$ òmoV Wo 
dhm± _¥Xm O¡{dH$ H$m~©Z gmW©H$ ê$n go A{YH$ g§{MV hþAm& {d{^Þ 
H$m~©{ZH$ òmoVm| _| go, àog _S> AHo$bo AWdm g§¶moOZ Zo E’$dmB©E_ 
CnMma H$s Anojm O¡{dH$ H$m~©Z _| gmW©H$ gwYma {H$¶m ({MÌ 16)& 

O¡{dH$ òmoVm| Ho$ ~rM, Ohm§ àog_S> AHo$bo à¶moJ {H$¶m J¶m Wm 
Cg CnMma _|  bmJV:bm^ AZwnmV (1.611) A{YH$V_ Wm {OgH$m 
AZwgaU E’$dmB©E_ (1.58) Zo {H$¶m& BZ n[aUm_m| Zo g§Ho$V {X¶m 
{H$ àog_S> H$ånmoñQ> AHo$bo ¶m g§¶moOZ _| gñVo H$m~©{ZH$ nXmW© Ho$ 
òmoV Ho$ ê$n _| ¶m nmofH$ VËdm| Ho$ {bE BñVo_mb {H$¶m Om gH$Vm h¡&
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{MÌ 16: _¥Xm O¡d H$m~©Z na O¡{dH$ òmoVm| H$m à^md
Figure 16: Effect of organic sources on soil organic carbon (%)

difference with respect to yield, TSS, acidity etc. The 
soil organic carbon has accumulated significantly in 
the treatments where organic sources have been added. 
Among the organic sources, pressmud compost alone 
or in combination has significantly improved organic 
carbon over FYM treatment (Figure 16). 

Amongst the organic sources, the cost-benefit 
ratio was the highest in the treatment where pressmud 
only was used as input (1.61) followed by FYM (1.58). 
These results indicated that pressmud compost alone 
or in combination can be used as a cheaper source of 
organic matter as well as nutrients.
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Ob Cn¶moJ XjVm _| gwYma H$s VH$ZrH$ H$m 
A§Jya CËnmXH$m| Ho$ IoVm| _| àXe©Z 

H|$Ð _| {dH${gV Ob Cn¶moJ XjVm H$s VH$ZrH$ H$s 
à^mderbVm H$mo Wm°_gZ grS>b¡g H$s bVmAm| _| àX{e©V H$aZo Ho$ 
{bE gm§Jbr {Obo Ho$ OV VWm nbgr Ho$ Xmo {H$gmZm| Ho$ IoV _| 
narjU bJmE JE& OV _| narjU EH$ ^yI§S> _| AmYmar¶ N>§Q>mB© Ho$ 
Xm¡amZ O~{H$ nbgr _| ¶h narjU Xmo {H$gmZm| Ho$ ^yI§S>m| _| ’$bV 
N>§Q>mB© Ho$ Xm¡amZ bJm¶m J¶m Wm& ¶h ^mH¥$AZwn-amA§AZwH|$Ð Am¡a 
_.am.Ðm.~m.g§K Ho$ ~rM EH$ gh¶moJr n[a¶moOZm h¡&

OV _| VrZ CnMmam|, ’$gb H$s d¥{Õ AdñWm VWm Vgbm 
dmînrH$aU Ho$ AmYma na {g’$m[ae H$s JB© qgMmB©, CngVhr 
(AZwe§{gV qgMmB© ñVa H$m 75%) Am¡a {H$gmZ H$s AZwgyMr 
em{_b Wo& nbgr _| ’$gb H$s d¥{Õ AdñWm VWm Vgbm dmînrH$aU 
Ho$ AmYma na {g’$m[ae H$s JB© qgMmB©, Am§{eH$ O‹S> joÌ ewîH$Z 
Am¡a {H$gmZ H$s AZwgyMr (Vm{bH$m 14) na AmYm[aV qgMmB© Ho$ 
CnMma  Wo&

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

Two trials were laid out in farmer’s field at Jath and 
Palsi in Sangli District to demonstrate the effectiveness 
of the techniques developed at the Centre for improving 
water use efficiency in Thompson Seedless vines. The 
trial at Jath was laid out during foundation pruning in 
one plot, whereas at Palsi it was laid out during fruit 
pruning in two farmers plot. This is a collaborative 
project between ICAR-NRC Grapes and MRDBS.

At Jath three treatments viz. recommended 
irrigation level based upon crop growth stages and pan 
evaporation, subsurface (75% of the recommended 
irrigation level) and farmer’s schedule were included.  
At Palsi, recommended irrigation level based upon 
crop growth stages and pan evaporation, partial root 
zone drying and farmer’s schedule (Table 14) were the 
treatments.

Vm{bH$m 14: {d{^Þ à¶moJmË_H$ ñWbm| na {H$gmZ H$m¶©àUmbr Ho$ _wH$m~bo qgMmB© Ob H$s ~MV
Table 14: Irrigation water saving in different experimental site over farmer’s practice

CnMma
Treatments

à¶moJ ñWb / Experimental Sites
OV / Jath nbgr I / Palsi I nbgr II / Palsi II

qgMmB© Ob _mÌm 
(br/EH$‹S>)
Irrigation 

water applied 
(l/acre)

{H$gmZ AZwgyMr  
Ho$ _wH$m~bo ~MV
Savings over 

farmer’s 
practice (%)

qgMmB© Ob _mÌm 
(br/EH$‹S>)
Irrigation 

water applied 
(l/acre)

{H$gmZ AZwgyMr 
Ho$ _wH$m~bo ~MV
 Savings over 

farmer’s 
practice (%)

qgMmB© Ob _mÌm 
(br/EH$‹S>)
Irrigation 

water applied 
(l/acre)

{H$gmZ AZwgyMr 
Ho$ _wH$m~bo ~MV
 Savings over 

farmer’s 
practice (%)

{gµ’$m[ae H$s 
JB© qgMmB© ñVa 
Recommended 
Irrigation level

14,94,678 25.9 10,23,891 31.6 -- --

CngVh qgMmB© 
Subsurface 
irrigation

10,72,800 46.8 --- -- --

nrAmaS>r / PRD --- -- 12,10,208 19.1 12,69,357 26.6

{H$gmZ {H«$¶me¡br 
Farmer’s 
practice 

20,16,870 ---- 14,97,376 --- 16,91,976 --
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OV _| AmYmar¶ N>§Q>mB© Ho$ _m¡g_ Ho$ Xm¡amZ Am¡a nwînZ VWm 
{daoOZ AdñWm na nU© Ob {d^dVm _| CnMmam| _| gmW©H$ A§Va 
Zht Wo& ¶h ñnï> ê$n go nVm Mbm h¡ {H$ Ob Cn¶moJ XjVm _| d¥{Õ 
Ho$ BamXo go {X¶o JE CnMmam| _| {H$gmZ H$s AZwgyMr H$s VwbZm _| 
H$moB© à{V~b {XImB© Zht {X¶m& g^r CnMmam| _| nU©d¥ÝVm| _| nmofH$ 
VËd _mÌm ñVa Bï>V_ nm¶m J¶m& ’$bV N>§Q>mB© Ho$ Xm¡amZ, CngVh 
qgMmB© CnMma, {gµ’$m[ae H$s JB© qgMmB© VWm {H$gmZ H$s AZwgyMr 
_| H«$_e: Hw$b 10,72,800, 14,94,678 Am¡a 20,16,870 
brQ>a/EH$‹S> qgMmB© Ob {X¶m J¶m& Bg Vah {g’$m[ae H$s JB© 
qgMmB© AZwgyMr Am¡a CngVhr qgMmB© AZwgyMr Ho$ VhV H«$_e: 
25.8% Am¡a 46.8% qgMmB© Ob H$s ~MV hþB©& {H$gmZ H$s {H«$¶m 
VWm {g’$m[ae H$s JB© qgMmB© _| Am¡gVZ 12-15 {H$J«m A§Jya/bVm 
Vmo‹S>o JE, VWm{n, CngVhr qgMmB© Ho$ VhV 15-20 {H$J«m A§Jya/
bVm H$s CnO àmá hþB©&  ¶h ñnï> ê$n go g§Ho$V h¡ {H$ CngVhr 
qgMmB© CnMma _| Ob H$m ~ohVa Cn¶moJ hmoVm h¡&

nbgr Ho$ XmoZm| ^yI§S>m| _| ’$gb H$s pñW{V (XoIZo _|) _| 
CnMmam| Ho$ ~rM A§Va Zht XoIm J¶m& g^r CnMmam| _| nU©d¥ÝVm| 
_| nmofH$ VËd _mÌm Bï>V_ ñVa na nmB© JB©& ’$bV N>§Q>mB© Ho$ ~mX 
{d{^Þ CnMmam| _| {X¶o JE qgMmB© Ob H$s _mÌm (br/EH$‹S>) 
Vm{bH$m 14 _| Xr JB© h¡& ¶h ñnï> ê$n go nVm Mbm h¡ {H$ {H$gmZ 
AZwgyMr Ho$ _wµH$m~bo qgMmB© Ob H$m ~ohVa Cn¶moJ hþAm& XmoZm| 
ñWbm| na, qgMmB© Ob _| n¶m©á ~MV Ho$ gmW EH$ O¡gr CnO H$m 
ñVa àmá hþAm&

A§Jya _| H$m{¶©H$s {dH$ma Ed§ CZH$s à~§YZ 
{H«$¶mE± 

Wm°_gZ grS>b¡g Am¡a a¡S>½bmo~ A§Jya _| gZ~Z© 
na {d{^Þ H¥${f agm¶Zm| H$m à^md

gZ~Z© EH$ bjU h¡, Ohm§ A{YH$ Xoa VH$ A{YH$  Vmn_mZ Ho$ 
g§nH©$ _| AmZo go a§J {dH$mg _| Xoar hmoVr h¡ ¶m a§JrZ nXmWm] H$m KQ>Z 
hmoVm h¡& gZ~Z© go ~Mmd Ho$ {bE, Wm°_gZ grS>b¡g Am¡a aoS> ½bmo~ 
bVmAm| na N>§Q>mB© Ho$ 80, 90, 100 Am¡a 110 {XZm| ~mX {d{^Þ 
H¥${f agm¶Zm| O¡go {H$ {d{^Þ H¡$pëe¶_ ¶m¡{JH$m|, {g{b{g{bH$ 
Aåb, g{H«$¶ ’$mñ’$moag H$m nmoQ>o{e¶_ gmëQ> BË¶m{X H$m AZwà¶moJ 
{H$¶m J¶m& ’$mñ’$moag H$m nmoQ>o{e¶_ gmëQ>  2 J«m/br Ho$ AZwà¶moJ 
Ho$ gmW JwÀN> H$mo nona ~¡J go T>H$Zm Wm°_gZ grS>bog H$mo gZ~Z© go 

100% ~MmZo _| à^mdr nm¶m J¶m&

At Jath, the leaf water potential recorded at 
three stages during foundation pruning season and at 
flowering and veraison stages did not differ significantly 
among treatments. This indicated that the treatments 
intended for increasing water use efficiency did not 
show any stress as compared to farmer’s schedule.  The 
petiole nutrient contents were maintained at optimum 
levels between all the treatments. During fruit pruning, 
a total of 10,72,800,  14,94,678 and 20,16,870 l/acre 
of irrigation water was applied under subsurface 
irrigation, recommended irrigation and farmer’s 
schedule respectively. This resulted in a saving of 
25.8% and 46.8% irrigation water respectively under 
recommended and subsurface irrigation schedule. 
On an average, 12-15 kg/vine grapes was harvested 
under farmer’s practice and recommended irrigation, 
however, higher yields of 15-20 kg/vine was recorded 
under subsurface irrigation. This indicated the better 
utilisation of water in subsurface treatment.

At Palsi, in both the plots, crop conditions (visually) 
did not differ among the treatments. The petiole nutrient 
contents were maintained at optimum levels in all the 
treatments. The quantum of irrigation water applied (l/
acre) after fruit pruning under different treatments are 
given in table 14. This indicated the better utilisation 
of irrigation water over farmer’s practice. At both the 
sites, similar yield levels were obtained with substantial 
saving in irrigation water.

PHYSIOLOGICAL DISORDERS AND THEIR 
MANAGEMENT PRACTICES IN GRAPES 

Impact of different agrochemicals on 
sunburn in Thompson Seedless and Red 
Globe grapes 

Sunburn is a symptom where excess exposure to 
high temperatures delays color development or degrades 
pigments. Different agrochemicals viz. various calcium 
compounds, silicilic acid, potassium salt of phosphorus 
active etc. were applied at 80, 90, 100 and 110 days 
after pruning on Thompson Seedless and Red Globe 
vines to avoid sunburn. Application of potassium salt 
of phosphorus @ 2g/l alongwith paper bag coverage 
to bunch was found effective to avoid 100% sunburn 
particularly in Thompson Seedless grapes.
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’¢$Q>mgr grS>b¡g VWm âbo_ grS>b¡g _| _{U 
H«o$qH$J na {d{^Þ H¥${f agm¶Zm| H$m à^md

¶h à¶moJ ^mH¥$AZwn-amA§AZwH|$ nwUo _| ’¢$Q>mgr grS>b¡g VWm 
Zm{gH$ _| CËnmXH$ Ho$ IoV _| âbo_ grS>b¡g _| _{U H«o$qH$J H$mo 
H$_ H$aZo hoVw {H$¶m J¶m& {d{^Þ H¥${f agm¶Zm| O¡go {H$ {d{^Þ 
H¡$pëe¶_ ¶m¡{JH$m|, g¡{b{g{bH$ Aåb, ’$mñ’$moag H$m nmoQ>o{e¶_ 
gmëQ> H$m AZwà¶moJ XmoZm| {µH$ñ_m| _| N>§Q>mB© Ho$ 74, 84, 100 Am¡a 
111 {XZm| ~mX {H$¶m J¶m& EH$ àma§{^H$ AdbmoH$Z Ho$ ê$n _|, 
H¡$pëe¶_ ŠbmoamBS> 1% Am¡a g¡{b{g{bH$ Aåb 0.2% VWm 
H¡$pëe¶_ ŠbmoamBS> 1% H$m g§¶moOZ âbo_ grS>b¡g _| _{U H«o$qH$J 
H$mo H$_ H$aZo _| à^mdr nm¶m J¶m& Bgr Vah, g¡{b{g{bH$ Aåb 
16 nrnrE_ H$s Xa go H¡$pëe¶_ ½byH$moZoQ> VWm dZñn{V Vob 
0.3% Ho$ gmW XoZo Ho$ n[aUm_ñdê$n ’|$Q>mgr grS>b¡g _| _{U 
H«o$qH$J _| H$_r AmB©& 

A§Jya H$s ZB© {H$ñ_m| Ho$ {bE d¥{Õ {Z¶m_H$ 
AZwgyMr H$m _mZH$sH$aU

_m§Oar ZdrZ H$s eoë’$ bmB’$ ~‹T>mZo Ho$ {bE 
nmXn d¥{Õ {Z¶m_H$m| (nmd¥{Z) H$m _mZH$sH$aU 

_m§Oar ZdrZ H$s JwUdÎmm Am¡a eoë’$ bmB’$ ~‹T>mZo Ho$ {bE 
nmd¥{Z H$m _mZH$sH$aU H$aZo hoVw à¶moJ {H$¶m J¶m Wm& {d{^Þ O¡d 
{Z¶m_H$m| (OrE

3
 Am¡a grnrnr¶y) H$mo {d{^Þ gmÝÐVmAm| na 3-4 

{__r Am¡a 6-7 {__r _{U AmH$ma na {X¶m J¶m& _{U AmH$ma _| 
gmW©H$ n[aUm_ XO© {H$E JE& A{YH$V_ _{U b§~mB© (27.83 {__r 
Am¡a 27.26 {__r) OrE

3
 @ 20 nrnrE_ + grnrnr¶y @ 0.25 

nrnrE_ VWm OrE
3
 @ 30 nrnrE_ + grnrnr¶y @ 0.5 nrnrE_ 

H$s Xa Ho$ AZwà¶moJ go àmá hþB©& 

Bgr Vah, A{YH$V_ _{U ì¶mg (17.36 {__r) OrE
3
 @ 

20 nrnrE_ + grnrnr¶y @ 0.25 nrnrE_ Ho$ AZwà¶moJ go XO© 
hþAm {OgH$m AZwgaU OrE

3
 @ 30 nrnrE_ + grnrnr¶y @ 0.5 

nrnrE_ (17.22 {__r) Zo {H$¶m& g~go A{YH$ CnO (7.45 
{H$J«m/bVm) OrE

3
 @ 20 nrnrE_ + grnrnr¶y @ 0.25 nrnrE_ 

Ho$ AZwà¶moJ go {_br& naÝVw, BZ CnMmam| Zo _m§Oar ZdrZ A§Jya H$s 
eoë’$ bmB’$ _| gwYma Zht {H$¶m&

Impact of different agrochemicals on berry 
cracking in Fantasy Seedless and Flame 
Seedless

The experiments to reduce berry cracking 
incidence in Fantasy Seedless (ICAR-NRCG) and 
Flame Seedless (Nasik) were conducted. The different 
agro chemicals viz. calcium compounds, silicilic acid, 
potassium salt of phosphorus active were applied at 74, 
84, 100 and 111 days after pruning in both the varieties. 
As a preliminary observation,calcium chloride 1 % 
and a combination of silicilic acid 0.2 % and calcium 
chloride 1 % was found to be effective to reduce the 
berry cracking in Flame Seedless. The application of 
silicic acid @ 16 ppm along with calcium gluconate 
and vegetable oil 0.3 % resulted in reduced incidence 
of berry cracking in Fantasy Seedless.

STANDARDIZATION OF GROWTH 
REGULATOR SCHEDULE FOR NEW GRAPE 
VARIETIES 

Standardization of PGR’s in Manjri Naveen 
for improving shelf life

The experiment was carried out to standardize 
PGRs to improve quality and shelf life of Manjri 
Naveen. The different bio regulators (GA3 and CPPU) 
were applied in different concentrations at 3-4 mm 
and 6-7 mm berry size.  The significant results were 
observed in berry size. The application of GA3 @ 20 
ppm + CPPU @ 0.25 ppm and application of GA3 @  
30 ppm + CPPU @ 0.5 ppm recorded maximum berry 
length (27.83 mm and 27.26 mm). 

Likewise, the maximum berry diameter (17.36 
mm) was recorded with the application of GA3 @ 20 
ppm + CPPU @ 0.25 ppm followed by the application 
of GA3 @ 30ppm + CPPU @ 0.50ppm (17.22 mm). 
The highest yield (7.45 kg/vine) was obtained with the 
application of GA3 @ 20 ppm and CPPU @ 0.25 ppm. 
However, these treatments did not improve shelf life of 
Manjari Naveen grapes. 
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{H«$_gZ grS>b¡g _| nmd¥{Z H$m _mZH$sH$aU 

{H«$_gZ grS>b¡g bmVmAm| _| O¡d {Z¶m_H$m| Ho$ {d{^Þ CnMmam| 
H$mo 3-4 {__r Am¡a 6-7 {__r _{U AmH$ma na _{U AmH$ma 
Am¡a JwUdÎmm Ho$ _mnX§S>m| Ho$ Am§H$bZ hoVw {X¶m J¶m& CnMmam| Ho$ 
~rM _{U AmH$ma, O¡go _{U H$s b§~mB© Am¡a ì¶mg _| gmW©H$ A§Va 
XoIm J¶m& OrE

3
 @ 10 nrnrE_ + grnrnr¶y @ 0.5 nrnrE_ 

Ho$ AZwà¶moJ go A{YH$V_ b§~mB© (17.93 {__r) XO© H$s JB© 
O~{H$ {Z¶§ÌU _| Ý¶yZV_ _{U b§~mB© (12.03 {__r) XO© H$s JB©& 
gm_mÝ¶V:, {H«$_gZ grS>b¡g _| OrE

3
 @ 30 nrnrE_ + grnrnr¶y 

@ 0.5 nrnrE_ Ho$ AZwà¶moJ H$mo AÀN>o _{U Ed§ JwUdÎmm _mZH$m| 
Ho$ CËnmXZ hoVw à^mdr nm¶m J¶m&

Vmg-E-JUoe H$s CnO Am¡a JwUdÎmm _| 
gwYma Ho$ {bE Z¶o agm¶Z/dmZñn{VH$

{ZåZ{b{IV H¥${f agm¶Z A§Jya H$s CnO Am¡a JwUdÎmm _| 
gwYma bmZo _| à^mdr nmE JE&

Standardization of PGR’s in Crimson 
Seedless 

The different treatments of bio regulators applied 
at 3-4 mm and 6-7 mm berry size on Crimson Seedless 
vines were evaluated for berry size and the quality 
parameters. Berry size, both length and diameter 
showed significant differences among treatments. 
Application of GA3 @ 10 ppm + CPPU @ 0.50 ppm 
recorded maximum berry length (17.93 mm) whereas 
control recorded the minimum berry length (12.03 
mm). In general, application of GA3 at 30 ppm + CPPU 
at 0.50 ppm was found effective in producing better 
berry and quality parameters in Crimson Seedless.

NEW CHEMICALS/ BOTANICALS FOR 
IMPROVED YIELD AND QUALITY IN TAS–A 
GANESH

The following agrochemicals were found effective 
in improving yield and quality of grapes.

CLIMATE BASED SPATIAL DELIMITATION OF 
SUITABLE GRAPE GROWING REGIONS IN 
INDIA USING GIS

This project was proposed with the objectives (i) 
to identify spatial distribution of climatic suitability for 
grape cultivation using GIS tools, (ii) to develop geo-
spatial model to assess climatic suitability for grape 
cultivation and (iii) to delineate regions having climatic 
constraints, biotic and abiotic risks. 

Geographic data availability was searched and 
data collected in vector and raster format was examined 
for its use in the study. Vector data on administrative 
boundaries of India was sourced. Data on daily district 
wise normals of meteorological parameters viz. 

H¥${f agm¶Z H$m Zm_ / Name of the 
agrochemical

_mÌm / Dose n[aUm_ / Results

Divya Amrut and
Divya Amrut- Soil Conditioner 

1-15 ml/l
2.5-3.5 ml/l

Improved yield and quality parameters like 
TSS and acidity

Diamore combine (Homobrassinoloide 0.03%) 
along with GA3 40 ppm and CPPU 2ppm

0.03% Improved yield and quality parameters like 
TSS and acidity

Oxyflurofen 2.5%+ Glyphosate 41% SC 3.125-6.25 l/ha Better weed control in grape vineyard

^maV ‘| A§Jya CËnmXZ Ho$ Cn¶wº$ joÌm| H$m 
OrAmB©Eg à¶moJ Ûmam Obdm¶w AmYm[aV 
ñWm{ZH$ n[agr_Z

¶h n[a¶moOZm (i), OrAmB©Eg CnH$aU H$m Cn¶moJ H$a A§Jya 
H$s IoVr Ho$ {bE Obdm¶w Cn¶wº$Vm Ho$ ñWm{ZH$ {dVaU H$s nhMmZ 
(ii) A§Jya H$s IoVr Ho$ {bE Obdm¶w Cn¶wº$Vm H$m Am§H$bZ H$aZo 
Ho$ {bE ^y-ñWm{ZH$ _m°S>b H$mo {dH${gV H$aZm VWm (iii) Obdm¶w 
~mYmAm|, O¡{dH$ Am¡a AO¡{dH$ Omo{I_ dmbo joÌm| H$mo {M{ÌV H$aZo 
Ho$ CÔoí¶m| Ho$ gmW àñVm{dV H$s JB© Wr& 

^m¡Jmo{bH$ Am§H$‹S>m| H$s CnbãYVm H$mo ImoOm J¶m Am¡a doŠQ>a 
Am¡a aoñQ>a àmê$n _| g§H${bV Am§H$‹S>m| H$m Bg AÜ¶¶Z _| à¶moJ 
H$aZo Ho$ {bE narjU {H$¶m J¶m& ^maV H$s àemg{ZH$ gr_mAm| Ho$ 
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temperature, rainfall and humidity from IMD, Pune 
was compiled in a specific format for its easy use in the 
GIS. Monthly climate gridded data at 2.5 arc minutes on 
four variables: average minimum, mean, and maximum 
temperature and precipitations (interpolations of 
observed data, representative of 1950-2000) was found 
useful for the study. The data was processed using GIS 
software to develop a geodatabase. Conceptual criteria 
for climatic suitability of a region for grape cultivation 
were defined. A preliminary conceptual model to 
identify regions which have temperature suitability 
and with both temperature and precipitation suitability, 
was devised based on the geographic monthly climate 
data. An initial geodatabase has been designed and 
developed. Geodata processing tools were designed 
and developed using the model builder tool of ArcGIS 
software to automate the processing tasks. An initial 
analysis has been carried out based on the proposed 
model for suitability.

SURVEY OF POTENTIAL AREAS FOR 
COMMERCIAL VITICULTURE IN DIFFERENT 
STATES

In an attempt to explore the possibilities of 
extending commercial grape cultivation in non-
traditional areas in the country, survey was conducted 
in a few areas of different States. 

Solan, Shimla and Kinnaur districts of 
Himachal Pradesh

Himachal Pradesh is a north Indian state. It is 
spread over 55,670 km2 and is bordered by Jammu 
and Kashmir on the north, Punjab on the west, 
Haryana on the south-west, Uttarakhand on the south-
east and by the Tibet on the east (Figure 17). Due to 
large variations in altitudes, there are varied climatic 
conditions in Himachal Pradesh. The climate varies 
from hot and sub-humid tropical in the southern low 
tracts (450–900m msl), warm and temperate in mid-
hills (900–1800m msl), cool and temperate in high hills 
(1900–2400m msl) and cold glacial in temperate alpine 
dry zone (2400–4800m msl) in the northern and eastern 
high elevated mountain ranges. 

doŠQ>a Am§H$‹S>m| H$mo _§Jm¶m J¶m& _m¡g_ g§~§Yr _mnX§S>m| Ho$ X¡{ZH$ 
{Obo dma Am§H$‹S>m| O¡go Vmn_mZ, dfm© Am¡a AmÐ©Vm H$mo AmB©E_S>r 
nwUo go EH$ {d{eï> àmê$n _| g§H${bV {H$¶m J¶m {Oggo OrAmB©Eg 
_| BgH$m AmgmZ Cn¶moJ hmo gHo$& 2.5 Mmn {_ZQ> na Mma Ma 
_mnX§S> Zm{_V Am¡gV Ý¶yZV_, _mÜ¶ VWm A{YH$V_ Vmn_mZ Am¡a 
dfm© (1950-2000 Ho$ à{V{Z{Y Adbmo{H$V Am§H$‹S>m| H$m àojn) 
AÜ¶¶Z Ho$ {bE Cn¶moJr nmE JE& {OAmoS>mQ>m~og {dH${gV H$aZo 
Ho$ {bE Am§H$‹S>m| H$mo OrAmB©Eg gm°âQ>do¶a H$m Cn¶moJ H$a g§gm{YV 
{H$¶m J¶m Wm& A§Jya H$s IoVr Ho$ {bE joÌ H$s Obdm¶w Cn¶wº$Vm 
Ho$ {bE d¡Mm[aH$ _mZX§S> n[a^m{fV {H$E JE& joÌm| H$s nhMmZ H$aZo 
Ho$ {bE ^m¡Jmo{bH$ _m{gH$ Obdm¶w Am§H$‹S>m| Ho$ AmYma na Vmn_mZ 
Am¡a XmoZm| Vmn_mZ Ed§ dfm© Cn¶wº$Vm Ho$ gmW EH$ àma§{^H$ d¡Mm[aH$ 
_m°S>b V¡¶ma {H$¶m J¶m& EH$ àma§{^H$ {OAmoS>mQ>m~og {S>OmBZ Am¡a 
{dH${gV {H$¶m J¶m h¡& ñdMm{bV àg§ñH$aU H$m¶m] H$mo H$aZo hoVw 
AmH©$ OrAmB©Eg gm°âQ>do¶a Ho$ _m°S>b {~ëS>a CnH$aU H$m Cn¶moJ 
H$a {OAmoS>mQ>m àg§ñH$aU CnH$aU V¡¶ma {H$¶m J¶m& Cn¶wº$Vm Ho$ 
{bE àñVm{dV _m°S>b Ho$ AmYma na EH$ àma§{^H$ {díbofU {H$¶m 
J¶m&

{d{^ÝZ amÁ¶m| _| dm{UpÁ¶H$ A§Jya IoVr Ho$ 
{bE g§^m{dV joÌm| H$m gd}jU

Xoe _| J¡a na§namJV joÌm| _| dm{UpÁ¶H$ A§Jya H$s IoVr H$m 
{dñVma H$aZo H$s g§^mdZmAm| H$m nVm bJmZo Ho$ à¶mg _|, {d{^Þ 
amÁ¶m| Ho$ Hw$N> joÌm| _| gd}jU Am¶mo{OV {H$¶m J¶m&

{h_mMb àXoe Ho$ gmobZ, {e_bm Am¡a {H$Þm¡a 
{Obo

{h_mMb àXoe EH$ CÎma ^maVr¶ amÁ¶ h¡& ¶h 55,670 
go A{YH$ dJ© {H$bmo_rQ>a joÌ’$b _| ’¡$bm hþAm h¡ Am¡a CÎma 
_| Oå_y-H$í_ra, npíM_ _| n§Om~, X{jU-npíM_ _| h[a¶mUm, 
X{jU-nyd© _| CÎmamI§S> Am¡a nyd© _| {Vã~V go {Kam hþAm h¡ ({MÌ 
17)& D$§MmB© _| ~‹S>o ~Xbmd Ho$ H$maU, {h_mMb àXoe _| {d{^Þ 
Obdm¶w n[apñW{V¶m± h¢& Obdm¶w _| {d{^ÞVm O¡go {ZMbo X{jUr 
BbmH$m| (450-900 _r Am¡gV g_wÐ Vb) _| J_© Am¡a Cn-AmÐ© 
CîUH${Q>~§Yr¶,  _Ü¶ nhm{‹S>¶m| (900-1800 _r Am¡. g. V.) 
_| J_© Am¡a g_erVmoîU, D$§Mr nhm{‹S>¶m| (1900-2400 _r Am¡. 
g. V.) _| R>§S>m Am¡a g_erVmoîU Am¡a nydu Cƒ nd©V l§Ibm Ho$ 
g_erVmoîU AënmBZ ewîH$ joÌ (2400-4800 _r Am¡. g. V.) 
_| ~µ’$s©bm h¡&
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{MÌ 17: {h_mMb àXoe H$s H¥${f Obdm¶w joÌ 
Figure 17: Agro-climatic zones of Himachal Pradesh

{h_mMb àXoe _| A§Jya IoVr H$s dV©_mZ pñW{V H$m Om¶Om 
boZo Ho$ {bE, amÁ¶ Ho$ {e_bm, gmobZ Am¡a {H$Þm¡a {Obm| _| 17-28 
AJñV 2015 H$mo EH$ gd}jU {H$¶m J¶m&

S>m° {Jare e_m©, àmo’o$ga (’$b {dkmZ), S>m° dmB©Eg na_ma 
¶y{Zd{g©Q>r Am°’$ hm°{Q©>H$ëMa A±S> ’$moaoñQ´>r, Zm¡Zr, gmobZ; S>m° amOoída 
M§Xob, àYmZ d¡km{ZH$, joÌr¶ ~mJdmZr AZwg§YmZ Am¡a à{ejU 
ñQ>oeZ Ed§ H¥$ {d H|$, em~m} Ho$ à^mar, lr ZmXoe ZoJr, ~mJdmZr 
{dñVma A{YH$mar, [a~~m ({H$Þm¡a), amÁ¶ ~mJdmZr {d^mJ Am¡a 
ñWmZr¶ A§Jya {H$gmZm| Zo Bg gd} _| _XX H$s& {nN>bo 10 dfm] Ho$ 
Am¡gV Ho$ AmYma na, {h_mMb àXoe _| 122.8 ho go 139.6 Q>Z 
A§Jya H$m CËnmXZ hmoVm h¡ AV: Am¡gV CËnmXH$Vm 1.14 Q>Z/ho h¡& 
{h_mMb _| {H$Þm¡a Am¡a H$m§Jam _w»¶ A§Jya CËnmXH$ {Obo h¢& {nN>bo 
Xg dfm] _|, BZ {Obm| _| H«$_e: Am¡gVZ 21.6 ho Am¡a 15.4 ho 
joÌ’$b _| 64.3 Q>Z Am¡a 34.2 Q>Z A§Jya n¡Xm hþAm&

gmobZ Am¡a {e_bm (AmÐ _Ü¶_ nhm‹S>r Am¡a Cƒ g_erVmoîU 
Z_ nhm‹S>r) Ho$ {H$gmZ AnZo {nN>dm‹S>o ¶m IoV _| nwíVm ~Zm H$a 
ñWmZr¶/A§OmZ {H$ñ_| CJmVo h¢& {h_mMb _| A§Jya IoVr H$s EH$ 
N>§Q>mB© Am¡a EH$ Vw‹S>mB© nÚ{V àM{bV h¡& bVmAm| H$s N>±Q>mB© g{X©¶m| 
_| (OZdar-’$adar), _mM©/Aà¡b _| H${bH$m ^§OZ hmoVm h¡ Am¡a 
_{U {dH$mg dfm© Ho$ g_¶ hmoVm h¡, {Og H$maU nmCS>ar/S>mCZr 
{_bS>çy, _{U H«o$qH$J Am¡a g‹S>Z H$s ì¶mnH$Vm hmoVr h¡& 

na§Vw Cƒ g_erVmoîU ewîH$ nhm‹S>r ({H$Þm¡a Am¡a bmhm¡b A±S> 
ñnr{V) Ohm§ H$_ dfm© hmoVr h¡, _| _mM©/Aà¡b go Aºy$~a/Zd§~a Ho$ 
Xm¡amZ A§Jya H$s AÀN>r ’$gb n¡Xm H$s Om gH$Vr h¡& {H$Þm¡a {Obo 
_o A§Jya bVm na ~m¡a _B©/OyZ _| AmVr h¡ Am¡a ’$b n¹$Z Aºy$~a/

To know present status of grape growing in 
Himachal Pradesh, a survey was conducted in Shimla, 
Solan and Kinnaur districts of the state during August 
17-28, 2015.

Dr. Girish Sharma, Professor (Fruit Breeding), 
Dr. YS Parmar University of Horticulture & Forestry, 
Nauni, Solan; Dr. Rajeshwar Chandel, Principal 
Scientist, Regional Horticultural Research & Training 
Station and I/C KVK Kinnaur, Sharbo; Mr Radesh 
Negi, Horticulture Extension Officer, Ribba (Kinnaur), 
State Department of Horticulture; and local growers 
helped in this survey. Averaged over the last 10 years, 
Himachal Pradesh annually produced 139.6 t of grapes 
from 122.8 ha with average productivity of 1.14 t/ha. 
In Himachal, Kinnaur and Kangra are major grape 
growing districts. During the last 10 years these districts 
annually grew grapes on an area of 21.6 and 15.4 ha 
and produced 64.3 t and 34.2 t grapes, respectively.

Farmers of Solan and Shimla (humid mid-hills 
and high temperate wet hills) grow few vines of local/
unknown varieties in their backyard or on bunds of the 
fields.  In Himachal single pruning and one crop system 
of cultivation is practiced. Vines are pruned during 
winter season (January-February), bud break occurs 
in March/April and berry development coincides with 
rainy season leading to incidence of powdery/Downey 
mildew, berry cracking and spoilage.

However, in high temperate dry hills (Kinnaur and 
Lahaul & Spiti) where rains are scanty, good grape 
crop can be produced during March/April to October/



^mH¥$AZwn- am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2015-16

44

Zd§~a _| hmoVm h¡& Aà¡b go Zd§~a Ho$ Xm¡amZ, ewîH$ _m¡f_, Ja_ 
{XZ Am¡a R>§S>r amV| JwUdÎmm dmbo A§Jya CËnmXZ Ho$ {bE Cn¶wº$ h¡& 
{H$gmZ Ho$ AZwgma, Am¡gV CnO 25-100 {H$J«m/bVm h¡& ¶hm± 
A§Jya H$s IoVr ì¶dgm{¶H$ ñVa na Zht h¡ Am¡a {H$gmZ AnZo Ka 
Ho$ {nN>dm‹S>o ¶m IoV _| ¶m g‹S>H$ {H$Zmao nwíVm na A§Jya bVm bJmVo 
h¡ ({MÌ 18)& bVmAm| H$s N>§Q>mB© Am¡a à{ejU Zht {H$¶m OmVm 
Am¡a A§Jya bVmAm| H$mo IoV/g‹S>H$ {H$Zmao no‹S>m| na M‹T>Zo Ho$ {bE 
N>mo‹S> {X¶m OmVm h¡&

{H$Þm¡a {Obo _| A§Jya H$s AZoH$ {H$ñ_| CJmB© OmVr h¢ Am¡a BZ_| 
go AZoH$ H$m Jm±d Ho$ Zm_ na Zm_ {X¶m OmVm h¡& _w»¶ {H$ñ_| h¢ 
[aã~m ãb°H$, [aã~m ãb°H$ ã¶yQ>r, a§Jñno, N>mobQy> ìhmBQ>, ^Å>m [aã~m 
ìhmBQ>, ^Å>m [aã~m ãb°H$ BË¶m{X& A{YH$Va bVm (90%) ñWmZr¶ 
{µH$ñ_m| H$s h¡ Am¡a {g’©$ 10%  bVmE± AÝ¶ {H$ñ_| O¡go Wm°_gZ 
grS>bog, AZm~-E-emhr Am¡a H§$Ymar h¢& AZoH$ ñWmZr¶ {H$ñ_| 
a§Jñno Ho$ ŠbmoZ O¡go àVrV hþE& A{YH$Va {H$ñ_| dr{Q>g bo~égH$m 
¶m {’$a bo~égH$m Am¡a {dZr’o$am Ho$ g§H$a h¡& BZ {µH$ñ_m| Ho$ _w»¶ 
bjU h¢ ’$moŠgr âboda, _moQ>r Am¡a Ñ‹T> ËdMm, Jmob _{U Am¡a 
A{daV bVm VÝVw& gd} Ho$ Xm¡amZ {H$gr ^r {H$ñ_ _| amoJ/H$sQ> Ho$ 
bjU Zht XoIo JE& {H$gmZm| Zo ~Vm¶m {H$ N>mobQy> aoS>, pñH$ã~m 
A{b© Am¡a ^Å>m [aã~m ìhmBQ> _| BZH$s amonmB© Ho$ BVZo dfm] ~mX ^r 
H$^r H$moB© amoJ àH$mon Zht XoIm J¶m h¡& N>mobQy> aoS>, N>mobQy> ìhmBQ> 
Am¡a ^Å>m [aã~m ìhmBQ> _| _{U H«o$qH$J ^r Zht hmoVm& ¶o _yë¶dmZ 
OZZÐì¶ h¡ {OÝh| àOZZ _| à¶moJ {H$¶m Om gH$Vm h¡&

{H$Þm¡a {Obo _| CËnm{XV A§Jyam| H$m _w»¶V: na§namJV {H$pÊdV 

November. Grapevines in Kinnaur district flower 
during May/June and fruits ripen in October/November. 
Dry weather, warm days and cool nights during April-
November are highly suitable for development of good 
quality grapes. The reported average yield ranges from 
25-100 kg/vine. There are no commercial vineyards 
and the farmers grow grapevines in backyards, on 
bunds of the fields and on road side (Figure 18). No 
pruning and training is followed and the grapevines are 
allowed to climb on field/roadside trees.

Many varieties are grown in Kinnaur which 
are mostly named after the names of the villages. 
Main varieties are Ribba Black, Ribba Black Beauty, 
Rangspay, Chholtu White, Chholtu Red, Bhatta Ribba 
White, Bhatta Ribba Black etc. Maximum vines (90%) 
are local type and only 10 % are other varieties like 
Thompson Seedless, Anab-e-Shahi and Kandhari. 
Many local varieties appear to be clonal selection from 
Rangspay. Most of the varieties grown in Kinnaur 
appear to be Vitis labrusca or hybrids between labrusca 
and vinifera. The characters of these varieties are 
foxy flavour, thick and tough skin, round berries and 
continuous tendrils. No visual symptoms of disease/
insect attack were observed. Farmers informed that 
varieties Chholtu Red, Skibba Early and Bhatta Ribba 
White had no disease incidence since their initial 
planting. Chholtu Red, Chholtu White, Bhatta Ribba 
White were also resistant to berry cracking. These are 
valuable genetic resources for breeding programmes.

Grapes in Kinnaur district are mainly used for 

{MÌ 18: A§Jya bVm H$) noS> na CJmB© JB© I) gS>H$ Ho$ {H$Zmao ’$bZ AdñWm _| J) ~mY na CJmB© JB©
Fig 18: Grapevine growing on tree (a), fruiting grapevine on roadside (b) and grapes harvested from vines grown on bunds (c)
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preparing traditional fermented and distilled beverage 
known as Angoori or Kinnauri (Figure 19). Each 
farmer has been permitted by the Government of 
H.P. to distil twenty four bottles of Angoori for their 
personal consumption. The State Council for Science, 
Technology and Environment, Himachal Pradesh 
has identified Angoori for obtaining Geographical 
Indication (GI) Certification.

Small quantity of grapes is also dried to produce 
raisins for household consumption by suspending them 
from ceiling. Such raisins have smoky flavor due to 
their exposure to smoke produced during cooking.

In Kinnaur presently apple is a dominant crop, 
hence the research at Regional Horticultural Research 
Station, Kinnaur concentrates on apple. Traditional 
grape cultivation in the area could be revived, 
especially for wine making so that favourable terrior 
can be exploited. In India grapes dried in cold and dry 
conditions fetch more value.  If commercial production 
of dry grapes is promoted in this area, it could be good 
value addition to grapes produced in this area.

During the survey, some of the wild species of 
grape Vitis lanata and Vitis himalayana were noticed 
in forests lying between Kalka and Solan. Vitis lanata, 
locally known as bhambay is considered to be tolerant 
to powdery/Downey mildew. Fruits of this species 
ripen in August and the species is also tolerant to fruit 

Am¡a AmgwV no¶ nXmW© {Ogo A§Jyar ¶m {H$Þm¡ar Ho$ ê$n _| OmZm 
OmVm h¡, ~ZmZo Ho$ {bE à¶moJ {H$¶m OmVm h¡ ({MÌ 19)& {h_mMb 
àXoe gaH$ma Zo {H$Þm¡a _| ha {H$gmZ H$mo CZHo$ ñd¶§  Ho$ à¶moJ Ho$ 
{bE A§Jyar H$s Mm¡~rg ~moVb ~ZmZo H$s Amkm Xr hþB© h¡& amÁ¶ 
{dkmZ, àm¡Úmo{JH$s Am¡a n¶m©daU n[afX, {h_mMb àXoe Zo A§Jyar 
H$mo ^m¡Jmo{bH$ g§Ho$VH$ g{Q©>{’$Ho$Q> boZo Ho$ {bE MwZm h¡&

Figure 19 ({MÌ 19): Cemented pit for fermentation (a); fermented liquid that can be processed into wine or distilled to 
produce Angoori (b); assembling traditional distillation unit (c-f); and fermented must and distilled angoori produced by 

traditional method (g)

A§Jya H$s Hw$N> _mÌm Kaobw à¶moJ Ho$ {bE {H$e{_e ~ZmZo Ho$ 
{bE ^r, N>V go bQ>H$m H$a gwImB© OmVr h¡& ImZm ~ZmVo g_¶ 
{ZH$bo YwE± Ho$ H$maU BZ {H$e{_e _| Yy_«_¶ âboda hmoVm h¡&

dV©_mZ _| {H$Þm¡a _| go~ à_wI ’$gb h¡, Bgr{bE dhm± pñWV 
joÌr¶ ~mJdmZr AZwg§YmZ ñQ>oeZ _| AZwg§YmZ ^r go~ na Ho$pÝÐV 
h¡& Bg joÌ _| na§namJV A§Jya IoV H$mo nwZ… àM{bV {H$¶m Om gH$Vm 
h¡ ImgVm¡a go dmBZ ~ZmZo Ho$ {bE {Og go {H$ AZwHy$b Q>oaamoBa H$m 
bm^ CR>m¶m Om gHo$& ̂ maV _| R>§S>r Am¡a ewîH$ n[apñW{V¶m| _| gwImB© 
JBª {H$e{_e H$mo AÀN>r H$s_V {_bVr h¡& ¶{X Bg joÌ _| {H$e{_e 
Ho$ ì¶mdgm{¶H$ CËnmXZ H$mo ~‹T>mdm {X¶m OmVm h¡ Vmo Bg joÌ _| 
CËnÞ A§Jyam| H$m AÀN>m _yë¶dY©Z {H$¶m Om gHo$Jm&

gd} Ho$ Xm¡amZ, H$mbH$m Am¡a gmobZ Ho$ ~rM Ho$ O§Jbm| _| A§Jya 
H$s O§Jbr Om{V¶m± dr{Q>g boZoQ>m Am¡a dr{Q>g {h_mb¶mZm XoIr JBª& 
dr{Q>g boZoQ>m, {Ogo ñWmZr¶ Vm¡a na ^mZ~o Ho$ Zm_ go OmZm OmVm 
h¡, nmCS>ar/S>mCZr {_bS>çy à{VamoYr _mZr OmVr h¡& Bg Om{V Ho$ 
’$b AJñV _| nH$Vo h¢ Am¡a ¶h àOm{V ’$b H«o$qH$J à{VamoYr ^r 
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cracking. Vitis himalayana, locally known as phlankur 
is late maturing and flowers in August and fruits ripen 
in October/November (Figure 20). Some farmers also 
grow these species in their backyards.

Bankura, West Bengal

Dr. S.D. Sawant visited the farm of Western Area 
Development Authority for West Bengal at Bankura 
during 1st – 2nd June 2015.  He also visited the office 
of the State Horticulture Department and participated in 
the farmers’ meeting at Taldangra.  About 200 farmers 
from Bankura, Purulia, Taldangra, etc. were gathered.  
The Parliamentary Secretary, Govt. of West Bengal and 
the Deputy Director of Horticulture, Dr. Karak and Dr. 
S.N. Ghosh, Retd. Dean and Professor (Horticulture), 
BSKV, West Bengal were present and gave their views 
regarding the grape cultivation, in this area (Figure 21). 

h¡& dr{Q>g {h_mb¶mZm, Omo ñWmZr¶ Vm¡a na âbm§Hw$a Ho$ Zm_ go OmZr 
OmVr h¡, nN>oVr h¡ Am¡a Bg_o AJñV _| ~m¡a AmVr h¡ Am¡a Aºy$~a/
Zd§~a _| ’$b nH$Vo h¡ ({MÌ 20)& Hw$N> {H$gmZ BZ Om{V¶m| H$mo Ka 
Ho$ {nN>bo Am±JZ _| ^r CJmVo h¢&

Figure 20 ({MÌ 20): Leaves (a), flowers (b) and fruits (c) of Vitis himalayana growing in the 
forests of Solan district

~m§Hw$am, npíM_ ~§Jmb

S>m° g§ Xr gmd§V Zo 1-2 OyZ 2015 H$mo ~ZHw$am _| npíM_ 
~§Jmb Ho$ npíM_ joÌ {dH$mg àm{YH$aU Ho$ µ’$m_© H$m Xm¡am {H$¶m& 
dh  amÁ¶ ~mJdmZr {d^mJ Ho$ H$m¶m©b¶ ^r JE Am¡a VbX§Jam _| 
{H$gmZm| H$s ~¡R>H$ _| ^mJ {b¶m {Og_o ~m§Hw$am, nwé{b¶m, VbX§Jam 
Am{X go 200 {H$gmZm| Zo ^mJ {b¶m& g§gXr¶ g{Md, npíM_ 
~§Jmb gaH$ma, S>m° H$aH$, Cn {ZXoeH$ (~mJdmZr) Ed§ S>m° Eg EZ 
Kmof, ~rEgHo$dr, npíM_ ~§Jmb Ho$ godm{Zd¥V S>rZ Am¡a àmo’o$ga 
(~mJdmZr) ^r Bg ~¡R>H$ _| CnpñWV Wo Am¡a Bg joÌ _| A§Jya H$s 
IoVr na AnZo {dMma {X¶o ({MÌ 21)&

{MÌ 21: ~m§Hw$am _| {H$gmZm| go n[aMMm© 
Figure 21: Interaction with the Farmer’s at Bankura
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Bg joÌ _| Am_Vm¡a na A§Jya H$s IoVr _| EH$b N>§Q>mB©-EH$b 
’$gb àUmbr H$m AZwgaU {H$¶m OmVm h¡& Zd§~a-{Xg§~a Ho$ Xm¡amZ, 
H$_ Vmn_mZ Ho$ H$maU bVmE±  {ZpîH«$¶ hmoVr h¢& OZdar Ho$ {ÛVr¶ 
AY© Ho$ Xm¡amZ O~ bVmE§ g{H«$¶ hmo OmVr h¡, Vmo ’$b N>§Q>mB© br 
OmVr h¡ Am¡a A§Hw$aU ’$adar Ho$ Xygao gámh _| hmoVm h¡& BgHo$ ~mX 
{Za§Va Cƒ Vmn_mZ Ho$ H$maU, _B© Ho$ A§V VH$ ’$b VwS>mB© H$s OmVr 
h¡& Bg joÌ H$s {_Å>r bmb boQ>amBQ> h¡ Am¡a qgMmB© Ho$ {bE n¶m©á 
nmZr CnbãY h¡ &

dV©_mZ _| Bg joÌ _| _w»¶V: ~r{OV {H$ñ_| AH$m© Zrb_{U 
({MÌ 22), nygm Cd©er Am¡a AH$m© dVr H$s IoVr H$s OmVr h¡& na§Vw 
VmOo ’$b H$s ~rOa{hV {µH$ñ_m| H$mo ~‹T>mdm {X¶m Om gH$Vm h¡ Š¶m|{H$ 
BgHo$ {bE EpÀN>H$ _m¡g_ H$s nm±M _hrZm| H$s Ad{Y OZdar go _B© 
Ho$ Xm¡amZ Bg joÌ _| CnbãY h¡& AV: Bg joÌ Ho$ {bE Cn¶wº$ 
H¥${f àUmbr Ho$ {dH$mg na Ü¶mZ Ho$pÝÐV H$aZo H$s Amdí¶H$Vm h¡&

{MÌ 22: ~m§Hw$am _| A§Jya IoVr
Figure 22: Grape cultivation at Bankura

Typically single pruning-single cropping 
system of viticulture is followed in this area. During 
November-December, vines are in dormancy due to 
low temperatures. After vines become active during 
second half of January, fruit pruning is done and  
sprouting takes place in second week of February. Due 
to continuous high temperature thereafter, fruits are 
harvested by the end of May. The area has red laterite 
soils and sufficient water for irrigation is available. 

Presently seeded varieties of mainly Arka 
Neelamani (Figure 22), Pusa Urvashi and Arkavati are 
grown in this area. However, the promotion of seedless 
varieties for table purpose can be explored as the area 
has five months window of required weather conditions 
during January to May. The development of a suitable 
package of practice for this region requires attention.

IV. A§Jya _| EH$sH¥$V g§ajU VH$ZrH$m| H$m {dH$mg Am¡a emoYZ

IV. DEVELOPMENT AND REFINEMENT OF INTEGRATED PROTECTION TECHNOLOGIES 
IN GRAPE.

ICAR-AMAAS SUB-PROJECT ON 
‘DEVELOPMENT OF MICROBIAL 
FORMULATIONS FOR BIOLOGICAL 
CONTROL OF GRAPE DISEASES’

Biological control of powdery mildew in 
vineyard 

Three weekly foliar applications of aqueous 
formulations of Trichoderma koningii (strain 
NAIMCC-01938) @ 5x106 spores/ml or Bacillus 
licheniformis-TL-171 @ 1x108 cfu/ml after veraison 
stage restricted the PDI of powdery mildew disease to 

A§Jya amoJm| Ho$ O¡{dH$ {Z¶§ÌU Ho$ {bE 
gyú_O¡{dH$ ’$mo_y©boeZ H$m {dH$mg-
AmB©grEAma-EE_EEEg Cn-n[a¶moOZm 

A§Jya ~mJ _| nmCS>ar {_ëS>çy H$m O¡{dH$ {Z¶§ÌU 

{daoOZ AdñWm Ho$ ~mX, Q´>mBH$moS>_m© H$moZrZOm¶ (EZEAm¶E_
grgr-01938) Ho$ Obr¶ ’$mo_y©boeZ (5x106 ñnmoa/{_br) ¶m 
~o{gbg bmB©Ho${Z’$mo_ug Q>rEb-171 H$m ’$mo_y©boeZ (1x108 

grEµ’$¶y/{_br) Ho$ gmám{hH$ VrZ {N>‹S>H$md H$aZo go nmCS>ar {_ëS>çy 
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amoJ Ho$ nrS>rAmB© H$mo H«$_e… 21.87 Ed§ 24.08 VH$, AZwnMm[aH$ 
{Z¶§ÌU Ho$ nrS>rAmB© (34.48) H$s VwbZm _|, gr{_V {H$¶m&

_m§Oar ZdrZ bVmAm| _| CëboI {H$E JE {Z¶{_V H¥${f 
{H«$¶me¡br Ed§ nmC>S>ar {‘ëS>çy {Z¶§ÌU Ho$ {bE Xg H$dH$Zmer ñào 
Ho$ g‘oV Zdå~a go {Xgå~a VH$ n§Ðh {XZm| Ho$ A§Vamb na bVm 
Ho$ {S´>n joÌ ‘| Q´>mBH$moS>‘m© (5x106 ñnmoa/{‘br) Am¡a ~°{gbg 
(1x108 grE’$¶y/{‘br) Ho$ Mma ñQ´>Z Ho$ Obr¶m gñn|eZ Ho$ VrZ 
~ma à¶moJ go nmCS>ar {_ëS>çy H$mo H$m’$s hX VH$ {Z¶§{ÌV H$aZo 
_| _XX {_br h¡& gmao AZwnMm[aV bVmAm| H$s VwbZm _| CnMm[aV 
bVmAm| _| amoJ H$m {dñVma H$_ hþAm& n{Îm¶m| Am¡a JwÀN>m| _| Q>r. 
hOuA°Z_ 5Ama + Q>r. {d[aS>r EZEAm¶E_grgr-1812 Ho$ Cn¶moJ 
go nrS>rAmB© 6.53 Am¡a 18.83 nm¶m J¶m h¡, Omo {H$ H$dH$Zmer 
{N>‹S>H$md Ho$ nrS>rAmB© (n{Îm¶m| _| 18.21 Am¡a JwÀN>m| _| 23.83) 
H$s VwbZm _| ~hþV H$_ Wm& Bg CnMma Ho$ {N>‹S>H$md go JwÀN>o Ho$ 
eoë’$ OrdZ _| gwYma hþAm& Ho$db Q>r. hOuA°Z_ 5Ama Ho$ à¶moJ go 
n{Îm¶m| Ho$ nrS>rAmB© _| H$m’$s _hËdnyU© H$_r nm¶r JB©&

g^r ~o{gbg CnMmam| Zo nmCS>ar {_ëS>çy Ho$ {dH$mg H$mo, Ho$db 
H$dH$Zmer {N>‹S>H$md {H$E bVmAm| H$s VwbZm _|, à{V~§{YV {H$¶m&   
Ho$db ~o{gbg ñQ´>oZ Q>rnr-232 Am¡a ~o{gbg ñQ´>oZ S>rAma-92 + 
Q>rEg-45 Am¡a Q>rnr-232 + Q>rEb-171 Ho$ {_lrV Cn¶moJ go 
nmCS>ar {_ëS>çy H$m nrS>rAmB© n{Îm¶m| Am¡a JwÀN>m| na H$dH$Zmer 
CnMm[aV bVmAm| H$s VwbZm _| H$_ nm¶m J¶m&

Q´>mBH$moS>_m© ñQ´>oZ 5Ama H$s nhMmZ Am¡a 
q’$Ja{àQ>tJ

Q´>mBH$moS>_m© 5Ama H$mo, {OgHo$ Cn¶moJ go H$Q>mB© CnamÝV j¶ 
H$m à~§Y VWm A§Jya Ho$ eoë’$ bmB’$ H$m ~T>md nhbo nm¶m J¶m Wm, 
H$m AmH$maH$s¶, AmpÊdH$ Am¡a _oQ>m~mobmo{_H$b {díbofU Ho$ VarHo$ 
go M[aÌm§H$Z {H$¶m J¶m& ñHo$qZJ BboŠQ´>m°Z _mBH«$moñH$mon _| ½bmo~moO 
H$mo{Z{S>¶m H$s ñnï> dmQ>u gVh {XImB© Xr& AmB©Q>rEg AZwH«$_ Zo 
EZgr~rAmB© So>Q>m~og _| CnbãY Q>r. Egnoaob_ Am¡a Q>r. EñnoaobmoBS²g 
Ho$ AZwH«$_ Ho$ gmW AZwénVm {XImB©& bo{H$Z Q>rB©Eµ’$1, EgrQ>r Am¡a 
Amanr~r Otg H$s Am§{eH$ OrZ AZwH«$_m| H$m Cn¶moJ H$a, ì¶{º$JV 
Am¡a H$m|Ho${Q>ZoQ>oS> d§emdbr no‹S>, Zo ñnï> ê$n go Q>r. EñnoaobmoBS²g Ho$ 
gmW AZwénVm {XImB©& (OrQ>rOr)5, (OrEgrE)4 Am¡a ’o$O E_13 
Ho$ H$moa AZwH«$_ Amo{bJmoÝ¶ypŠb¶moQ>mBS> àmB_am| H$m à¶moJ H$a ñQ´>oZ 
5Ama H$m q’$JaqàQ> CËnÞ {H$¶m J¶m& ¶yEMnrEbgr-Cƒ {d^oXZ 
Amo{~©Q´>on _mg ñnoŠQ´>mo_rQ>a H$m Cn¶moJ H$a ~møH$mo{eH$s _oQ>m~mobmBQ> 
H$s ê$naoIm V¡¶ma H$s JB©&    

21.87 and 24.08 as compared to the PDI of 38.48 in 
untreated control vines of Thompson Seedless vines.

Three applications of aqueous suspension of four 
strains each of Trichoderma (5x106 spores/ml) and 
Bacillus (1x108 cfu/ml) in the drip region at 2 l/vine at 
15 day intervals were done during Nov. to Dec. 2015. It 
helped in significantly reducing the severity of powdery 
mildew in Manjari Naveen maintained with regular 
viticultural operations, including 10 fungicide sprays. 
All the treatments restricted development of the disease 
as compared to untreated vines. Maximum reduction 
was seen in vines applied with both T. harzianum 
5R + T. viride NAIMCC-1812 which recorded 6.53 
and 18.83 PDI on leaves and bunches as compared to 
18.21 and 23.83 in leaves and bunches respectively of 
fungicide treatment. This treatment could also improve 
shelf life as compared to only fungicide application 
treatment. T. harzianum 5R alone also significantly 
reduced PDI on leaves as compared to untreated vines 
and also recorded low AUDPC. 

All the Bacillus treatments restricted development 
of powdery mildew as compared to only fungicide 
treated vines. Bacillus strain TP-232 alone and mixed 
application of Bacillus strains DR-92 + TS-45 and 
TP-232 + TL-171 significantly reduced the powdery 
mildew PDI on leaves and bunches as compared to 
only fungicide treated vines.

Identification and fingerprinting of 
Trichoderma strain 5R

The Trichoderma strain 5R, earlier found useful 
in managing postharvest decay and enhancing the 
shelf-life of grapes, was characterized based on 
morphological, molecular and metabolomical analysis. 
The globose conidia had a distinctly warty surface as 
seen under scanning electron microscope. The ITS 
sequence showed homology to both T. asperellum and 
T. asperelloides sequences available in NCBI database. 
But the individual and concatenated phylogenetic 
trees constructed using partial gene sequences of 
tef1, ACT, RPB genes clearly showed homology 
to T. asperelloides. A fingerprint of strain 5R was 
generated using (GTG)5, (GACA)4 and phage M13 
core sequence oligonucleotide primers. Extracellular 
metabolite profiling was done using UHPLC-high 
resolution Orbitrap mass spectrometer. 
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A§Jya bVm Ho$ EÝW«oŠZmoµO Ho$ O¡d {Z¶§ÌU Ho$ {bE 
~o{gbg E_mBbmo{bH${d’o${gEÝg H$m n¥W¸$aU 
VWm nhMmZ

am.A§.AZw.H|$. Ho$ AZwg§YmZ àjoÌ Ho$ Wm°_gZ grS>b¡g 
A§JyabVm Ho$ n[an¹$ emImAm| go 87 ~¡ŠQ>r[a¶m H$m n¥W¸$aU {H$¶m 
J¶m& 

Mma ~¡ŠQ>r[a¶m H$s nhMmZ VWm joÌ _| 104, 105 Am¡a 106  
grEµ’$¶y/{_br H$s gm§ÐVm na Am§H$bZ {H$¶m J¶m& ~¡ŠQ>r[a¶m 
Q>rEg-31, Q>rEg-45 Am¡a Q>rEg-46 CnMm[aV bVmAm| _|, 
104 grEµ’$¶y/{_br H$s H$_ gm§ÐVm na ^r, amoJ H$s J§^raVm H$_ 
A{^bo{IV H$s JB© Am¡a E¶ynrS>rgr  H«$_e… 456.31, 355.31, 
Am¡a 446.25 nm¶o JE& O~{H$ H$dH$Zmer {Z¶§ÌU VWm AZwnMm[aV 
{Z¶§ÌU _| E¶ynrS>rgr 435.19 VWm 756.88 Wo& Vmo‹S>o JE _{U¶m| 
_|, Q>rEg-45 Zo _{U g§H«$_U H$m bJ^J g§nyU© {Z¶§ÌU (2.38 
± 4.12%) {XIm¶m, O~ {H$ Q>rEg-46 (20.39±3.33) Am¡a 
Q>rEg-31 (35.46±32.65) H$_ à^mdr {XIo& AmH$maH$s¶, O¡d 
amgm¶{ZH$ VWm AmpÊdH$ dU©Z Ho$ AmYma na ¶o VrZ ~¡ŠQ>r[a¶m H$s 
nhMmZ ~r. E_mBbmo{bH${d’o${gEÝg nmB© JB©&

Q´>mBH$moS>_m© H$m ’$mo_y©boeZ

Q>mëH$ AmYm[aV Q´>mBH$moS>_m© H$m ’$mo_y©boeZ {H$¶m J¶m& ñQ´>oZ 
H$mo Vab AdñWm {H$ÊdZ VH$ZrH$ Ho$ O[aE {dH${gV {H$¶m& CZH$s 
OZg§»¶m 0.70 ± 0.08 x 108 ñnmoa/{_br, 20 hám| VH$, H$_ao 
Ho$ Vmn_mZ na ~ZmB© aIr JB©&

Q´>mBH$moS>_m© ñQ´>oZ H$s A§Jya _| à¶moJ hmoZo dmbo 
H$dH$Zmer¶m| VWm H$sQ>ZmeH$m| Ho$ à{V 
g§doXZerbVm 

Q>r. hOuA°Z_ - EZEAmB©E_grgr-01965, Q>r. H$mo{ZÝOr - 
EZEAmB©E_grgr-01938, Q>r. {d[aS>r - EZEAmB©E_grgr-
01812, Q´>mBH$moS>_m© ñQ´>oZ 5Ama H$s g§doXZerbVm 11 H$dH$Zmer¶m| 
VWm Mma H$sQ>ZmeH$m|, Omo A§Jya _| g~go Á¶mXm Cn¶moJr h¢, Ho$ à{V 
AJma {_S>r¶_ na nmoB©OZ ’y$S> VH$ZrH$ go XoIr J¶r& BZ àWH$m| 
H$mo gë’$a, _mB©Šbmoã¶yQ>m{Zb, H$m°na hmBS´>moŠgmBS>, {S>ZmoH¡$n, 
_|H$moPo~, ’$mogoQ>mBb-EEb, BàmodobrH$m~©+àmo{nZo~ Am¡a gmB_
moŠgo{Zb+_|H$moOo~ Ho$ gmW Cn¶moJ H$a gH$Vo h¡, na§Vw H$ma~|S>m{O_, 
hoŠgmH$moZmOmob VWm Q>oQ´>mH$moZmOmob Ho$ gmW Zht& 

Isolation and identification of Bacillus 
amyloliquefaciens strain TS-45 for bio-
control of grapevine anthracnose 

Eighty-seven bacteria were isolated from mature 
shoots of Thompson Seedless grapevines located at the 
research farm of this Centre. 

Four potential biocontrol bacteria were identified 
and evaluated at 104, 105 and 106 cfu/ml concentrations 
on field grown vines. Vines treated with bacteria TS-
31, TS-45 and TS-46 recorded low disease severity 
even at the lowest concentration of 104 cfu/ml and area 
under disease progress curve (AUPDC) were 456.31, 
355.31, and 446.25 respectively. While in fungicide 
control and untreated control AUDPC was 435.19 and 
756.88. In detached berries, TS-45 showed almost 
complete control of berry infection (2.38 ± 4.12%) 
while TS-46 (20.39±3.33) and TS-31 (35.46±32.65) 
were less effective. These three promising bio-control 
bacteria were identified as Bacillus amyloliquefaciens 
based on morphological, biochemical and molecular 
characterization. 

Trichoderma formulation

A simple talc based formulation of Trichoderma 
strain 5R was prepared. The strain was grown by 
liquid state fermentation method. The population was 
maintained at 0.70 ± 0.08 x 108 spores/ml over the 20 
week period at room temperature.

Sensitivity of Trichoderma strains to 
fungicides & insecticides used in grapes  

The sensitivity of T. harzianum - NAIMCC-01965, T. 
koningii-NAIMCC-01938, T. viride- NAIMCC-01812, 
Trichoderma strain 5R to eleven fungicides and 
four insecticides commonly used in grapes was 
studied on agar medium by poison food technique. 
Isolates were compatible with sulphur, myclobutanil, 
copper hydroxide, dinocap, mancozeb, fosetyl-Al, 
iprovalicarb+propineb, cymoxanil+mancozeb; but not 
to carbendazim, hexaconazole and tetraconazole.
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dm{UpÁ¶H$ A§Jya ~mJm| _| ßbmñ_monmoam dr{Q>H$mobm 
VWm Bar{g’o$ {ZHo$Q>a H$s joÌ _| àmH¥${VH$ Am~mXr 
_| H$dH$Zmer à{VamoYH$Vm H$s {ZJamZr VWm 
e_Z aUZr{V {dH$mg

ßbmñ_monmoam dr{Q>H$mobm Ho$ joÌ àWH$m| _| 
H$dH$Zmer à{VamoYH$ j_Vm

gm§Jbr, gmobmnya Am¡a Zm{gH$ joÌm| go 13 VWm V{_bZmSy> 
VWm {_µOmoa_ Ho$ EH$-EH$ A§Jya ~JrMo go S>mCZr {_ëS>çy g§H«${_V 
A§Jya H$s n{Îm¶m± BH$Æ>m H$s JBª& Hw$b 170 nr. dr{Q>H$mobm Ho$ Kmd 
H$m n[ajU, Mma hmB© [añH$ H$dH$Zmer Omo S>mCZr {_ëS>çy Ho$ 
g§MmbZ _| Cn¶moJ hmoVo  h¢, CZ na {H$¶m J¶m Wm& ^oX^mdnyU© Xam| 
({S>pñH«${_ZoQ´>r S>mogog) O¡go 10 nrnrE_ - {H«$gmopŠg_ {_WmB©b 
Am¡a _oQ>mbmpŠgb, 20 nrnrE_  S>mB{_Wmo_m°’©$ Am¡a 30 nrnrE_- 
gm¶_moŠg°{Zb na _hmamï´> Ho$ g^r 13 A§Jya ~JrMm| _| {H«$gmopŠg_ 
{_WmB©b, _oQ>mbmpŠgb Am¡a S>mB{_Wmo_m°’©$ Ho$ à{V à{VamoYH$Vm 
{XImB©, Am¡a VrZ ~mJm| Ho$ Abmdm ~mH$s g^r _| gm¶_moŠg°{Zb 
Ho$ à{V ^r& V{_bZmSy> go bmE JE Z_yZo _oQ>mbmpŠgb H$s Va’$ 
à{VamoYH$ j_Vm {XImVo h¢ O~{H$ {_µOmoa_ go bmE JE Z_yZm| _| 
à{VamoYH$ j_Vm Zht {XImB© Xr&

Bar{g’o$ {ZHo$Q>a Ho$ àjoÌ n¥WH$m| H$s H$dH$Zmer 
à{VamoYH$Vm

H$dH$Zmer g§doXZerbVm ~m¶moEñgo H$m _mZH$sH$aU Wm°_gZ 
grS>b¡g H$s n{Îm¶m| H$m {S>ñH$ boH$a {H$¶m J¶m& BgHo$ Cn¶moJ go 
17 _| go 15 B. {ZHo$Q>a Ho$ n¥WH$ Omo _hmamï´> Am¡a V{_bZmSy> go bmE 
JE Wo, à{VamoYH$ nmE JE VWm 2 n¥WH$ Š¶yAmoAmB© H$dH$ZmeH$ 
APmopŠgñQ´>mo{~Z Ho$ à{V g§doXZerb nmE JE& APmopŠgñQ´>mo{~Z 
à{VamoYr H$m B©gr

50
 _yë¶ 115 nrnrE_ h¡ hmbm§{H$ g§doXZerb 

n¥WH$ H$m B©gr
50
 _yë¶ 1 nrnrE_ h¡& gÌh B. {ZHo$Q>a n¥WH$m| _| go 

10 n¥WH$m| H$m n[ajU S>rE_AmB© H$dH$Zmer _mBŠbmoã¶yQ>m{Zb H$s 
g§doXZerbVm Ho$ {bE {H$¶m J¶m Am¡a CZ_| go g^r à{V~§YH$ nmE 
JE {OZH$s B©gr

50
 gr_m 17.22 go 48.20 nrnrE_ Wr&

nm±M n¥WH$m| H$m CZH$s hoŠgmH$moZmµOmob Ho$ à{V g§doXZerbVm 
Ho$ {bE narjU {H$¶m J¶m Am¡a CÝho B©gr

50
 _mÌm 1.63-5.2 

nrnrE_ na g§doXr nm¶m J¶m& 

gmBQ>moH«$mo_ ~r OrZ _| OrE143E Am¡a gr14α-S>r{_WmB©boO 
OrZ _| E462Q>r CËn[adV©Z H$m nVm bJmZo H$s AmU{dH$ VH$ZrH$ 

MONITORING OF FUNGICIDE RESISTANCE 
IN NATURAL FIELD POPULATIONS 
OF PLASMOPARA VITICOLA AND 
ERYSIPHE NECATOR IN COMMERCIAL 
GRAPE VINEYARDS AND DEVELOPING 
MITIGATING STRATEGIES

Fungicide resistance in field isolates of 
Plasmopara viticola

Downy mildew infected grapevine leaf samples 
were collected from 13 vineyards from Sangli, Solapur 
and Nasik regions in Maharashtra, and one each in Tamil 
Nadu and Mizoram. Total 170 P. viticola single lesions 
were tested for sensitivity to four high risk fungicides 
commonly used for downy mildew management. At the 
discriminatory doses of 10 ppm for kresoxim methyl 
and metalaxyl, 20 ppm for dimethomorph, and 30 ppm 
for cymoxanil all thirteen vineyards from Maharashtra, 
indicated presence of population resistant to kresoxim 
methyl, dimethomorph, metalaxyl and except 3 
vineyards, to cymoxanil too. The samples from Tamil 
Nadu indicated resistance to only metalaxyl; while 
no resistance to any of these fungicides was seen in 
Mizoram samples.

Fungicide resistance in field isolates of 
Erysiphe necator

The fungicide sensitivity bioassay using 
Thompson Seedless leaf discs was standardized. Using 
this technique, fifteen out of the seventeen isolates of E. 
necator from Maharashtra and Tamil Nadu were found 
to be resistant and 2 isolates were sensitive to QoI 
fungicide, azoxystrobin. EC50 Values for azoxystrobin 
resistance isolates were more than 115 ppm whereas 
sensitive isolates has EC50 value <1 ppm. Of the 
seventeen E. necator isolates, ten isolates were tested 
for their sensitivity to DMI fungicide myclobutanil and 
all were found to be resistant with EC50 values ranging 
from 17.22 to 48.20 ppm. 

Five isolates were tested for their sensitivity to 
hexaconazole and were found to be sensitive with EC50 
values ranging from 1.63 to 5.2 ppm.

The techniques for molecular detection of G143A 
mutation in the cytochrome b gene and A462T mutation 
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_mZH$sH¥$V H$s JB©& ¶o OrÝg H«$_e… Š¶yAmoAmB© Am¡a S>rE_AmB© 
H$dH$Zmer¶m| Ho$ à{V à{Vamo{YH$Vm àXmZ H$aZo Ho$ {bE kmV h¢& 
Ag§doXZerb àWH$m| _| à{VamoYH$Vm {dH$mg H$s nw{ï> H$aZo Ho$ {bE, 
BZ OrÝg H$mo Eåßbr’$mB H$aZo Ho$ VËníMmV CZH$m E{bb {d{eï> 
nrgrAma H$aZo H$s VH$ZrH$m| H$m _mZH$sH$aU {H$¶m J¶m ({MÌ 23)&

{MÌ 23: Bar{g’o$ {ZHo$Q>a _| H$dH$Zmer Ho$ {bE à{VamoY Ho$ {dH$mg H$m AmU{dH$ nVm bJmZm
Figure 23: Molecular detection of development of resistance to fungicides in Erysiphe necator 

Bar{g’o$ {ZHo$Q>a H$s ^maV _| AmZwd§{eH$ 
{d{dYVm

Bar{g’o$ {ZHo$Q>a Ho$ Xmo g_mZ ê$nmË_H$ àH$ma h¢ Omo AmZwd§{eH$ 
ñVa na {d{^Þ g_yh ¶m ~mAmoQ>mBßg (E Am¡a ~r) h¢& AmZwd§{eH$ 
g_yh {d{eï> EgEgAma àmB_a, AmZwd§{eH$ g_yh ~r àWH$m| _| 
221 ~ogno¶a CËnmX H$mo Eåßbr’$mB H$aVm h¡ qH$Vw g_yh E àWH$m| _| 
Zht& ^maV _| nmE JE 120 n¥WH$m| H$m AmpÊdH$ {díbofU ~VmVm 
h¡ {H$, _hmamï´> Am¡a H$Zm©Q>H$ Ho$ 100 n¥WH$ Am¡a H$í_ra Ho$ 15 
n¥WH$ g_yh ~r H$m {hñgm h¢& {g’©$ 5 n¥WH$ Omo H$í_ra go bmE JE 
Wo, g_yh E H$m {hñgm h¢ ({MÌ 24)& Bggo ¶h nVm MbVm h¡ {H$ 
H$í_ra Ho$ n¥WH$ AmZwdm§{eH$ ê$n go {^Þ h¢&


Figure 24 ({MÌ 24): Electrophoretic pattern of PCR 
product from DNA extracted from isolates of E. necator 
collected from Kashmir (Lanes 1 to 5) and Maharashtra 
(Lanes 1 to 14), M-50 bp DNA ladder

in the C14α-Demethyalase gene were standardized. 
These genes are known to confer resistance to QoI 
and DMI fungicides respectively in E. necator. The 
techniques to first amplify the respective gene and 
then perform allele specific PCRs were standardized 
(Figure 23) to confirm the resistance development in 
insensitive isolates.

Genetic diversity of Erysiphe necator in 
India

E. necator consists of two morphologically similar 
but genetically different groups or biotypes (A and B). 
The genetic group specific SSR primer amplifies a 221 
bp product in genetic group B isolates but not in group 
A isolates. Molecular analysis of 120 Indian isolates 
revealed that the 100 isolates from Maharashtra and 
Karnataka and 15 isolates from Kashmir belonged 
to genetic group B. Only 5 isolates from Kashmir 
belonged to genetic group A (Figure 24). This shows 
that isolates from Kashmir are genetically diverse.
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Q´>mBH$moS>_m© Ho$ {d{^Þ n¥WH$m| H$s VwbZmË_H$ 
M¶mnM¶ énaoIm

ñno³Q´>mo_rQ>a na H$dH$ _oQ>m~mobmBQ> H$m nVm bJmZo H$m VarH$m 
{dH${gV {H$¶m J¶m& Mma Q´>mBH$moS>_m© n¥WH$ Q´>mBH$moS>_m© ñQ´>oZ 5Ama, 
Q>r. Eµ’«$moohOuA°Z_ (EZEAmB©E_grgr-01938), Q>r.  (EZEAmB©E_
grgr-01965) Am¡a Q>r. Eñnoaobmo{bS>rg (EZEAmB©E_grgr-
1812) {díbofU Ho$ {bE MwZo JE& R>mog H$ëMa d¥{Õ H$mo {_WmBb 
EëH$mohb: S>mBŠbmoamo{_WoZ: BWmBb EgrQ>oQ> (10:20:30, dr/
dr/dr) go Aåbr¶ H$aHo$ _oQ>m~mobmBQ>g H$mo {ZH$mbm J¶m Am¡a 
{’$a Cgo {_WmBb EëH$mohb: Ob  (50:50, dr/dr) _| S>mbH$a 
nwZ…J{R>V {H$¶m J¶m& g§ñWmZ _| {dH${gV Q´>mBH$moS>_m© _oQ>m~mobmBQ> 
So>Q>m~og H$m Cn¶moJ H$aHo$ {díbofU {H$¶m J¶m VWm Q´>ogµ’$mB§S>a 
3.0 H$s ghm¶Vm go H$ƒo Am§H$‹S>m| go _oQ>m~mobmBQ> ImoO H$s JB©& 
A§Var¶ {díbofU _mnX§S> nr A§H$<0.01 Am¡a JwZm ~Xbmd>2 na 
EZEAmB©E_grgr-01965 _| 58, EZEAmB©E_grgr-01938 _| 
39 Am¡a EZEAmB©E_grgr-1812 Am¡a Q´>mBH$moS>_m© ñQ´>oZ 5Ama _| 
H«$_e: 45 Am¡a 48 _mg H$s A§Var¶ A{^ì¶{º$ hþB©& _oQ>m~mobmBQ> 
àmoµ’$mBb AmYm[aV {àpÝgnb H$m°ånmoZ|Q> EZm{b{gg _| Q´>mBH$moS>_m© 
ñQ´>oZ 5Ama Am¡a Q>r. Eñnoaobmo{bS>rg EH$ gmW J«wn hþE O~{H$ Q>r. 
Eµ’«$mohOuA°Z_ {^Þ ahm& A§Var¶ ê$n go CnpñWV _oQ>m~mobmBQ> H$s 
H$m¶m©Ë_H$ ^y{_H$m H$m AÜ¶¶Z {H$¶m OmEJm&

{MÌ 25: {d{^Þ n¥W¸$m| _| {d{^Þ M¶mnM¶m| Ho$ nrgrE {díbofU
Figure 25: PCA analysis of the different metabolites in different isolates

A§Jya _| ~¡ŠQ>o[a¶b br’$ ñnm°Q> (gr.Amo. 
O|Wmo_moZmg Ho$ånoñQ´>r ñnr {d {d{Q>H$mobm) H$m 
AÜ¶¶Z Am¡a CgH$m EH$sH¥$V à~§YZ

_hmamï´> Ho$ gmobmnya, Cñ_mZm~mX, Am¡a§Jm~mX Am¡a gm§Jbr 
{Obo Ho$ gyIo àXoem| _| br’$ ñnm°Q> amoJ H$m AdbmoH$Z {H$¶m J¶m& 

COMPARATIVE METABOLIC PROFILING OF 
DIFFERENT ISOLATES OF TRICHODERMA

A method for detection of fungal metabolites was 
developed on UHPLC-HR Orbitrap mass spectrometer. 
Four Trichoderma isolates, viz. Trichoderma 
strain 5R, T. afroharzianum (NAIMCC-01938), T. 
asperellolides (NAIMCC-01965), and T. asperellolides 
(NAIMCC-01812) were taken for analysis.  Metabolites 
were extracted from solid culture with acidified MeOH: 
DCM: EtAc (10:20:30, v/v/v/) and re-constituted in 
MeOH: H2O (50:50, v/v). Target analysis was done by 
in house developed Trichoderma metabolites database 
and Tracefinder 3.0 was used for metabolites detection 
from raw data. Many known compounds specific to 
isolates were detected. Sieve 2.2 and Mass frontier 
softwares were used for differential, statistical and non 
targeted analysis. At p value<0.01 and fold change >2 
as differential analysis parameter, 58 masses in 
NAIMCC-01965, 39 in NAIMCC-01938 and 45 and 
48 and  in NAIMCC-01812 and Trichoderma strain 5R, 
respectively were differentially expressed. Principal 
component analysis based on metabolite profiling 
grouped Trichoderma strain 5R with T. asperelloides 
and T. afroharzianum as distinct. Functional role of 
differentially present metabolites will be investigated.

STUDIES ON BACTERIAL LEAF SPOT 
(C.O. XANTHOMONAS CAMPESTRI SP 
V. VITICOLA) AND ITS INTEGRATED 
MANAGEMENT IN GRAPES

Bacterial spot disease was observed in dry 
regions of Solapur, Osmanabad and Sangli districts of 
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¶h amoJ {N>Q>nwQ> ê$n _| Zm{gH$ Am¡a nwUo _| XoIm J¶m& Wm°_gZ 
grS>b¡g, _m{UH$ M_Z, gmoZmH$m Am¡a Vmg-E-JUoe {H$ñ_| Bg 
amoJ Ho$ {bE A{V-g§doXZerb nmB© JB©& Bg amoJ Ho$ XoIo JE bjUm| 
Ho$ AmYma na AmR> g§H«${_V Z_wZo gmobmnya go, Xmo  gm§Jbr go VWm 
Cñ_mZm~mX Am¡a nwUo go EH$-EH$ Z_yZo BH$Æ>m {H$E JE&

àmW{_H$ bjUm| _| nÎmm| Ho$ {ZMbo {hñgm| _| nmZr go bWnW, 
H$moUr¶ Yã~o {XIVo h¢& ~mX _| Yã~o Jhao ^yao go H$mbo a§J Ho$ Am¡a 
n{Îm¶m| Ho$ XmoZm| Va’$ {XIVo h¢& MwZoXma AñVa Am¡a Yã~o S§>R>b 
VWm ~|V na ^r {XIo ({MÌ 26)& g§H«${_V Z_yZm| go ~¡³Q>r[a¶m 
H$m AbJmd {H$¶m J¶m Omo {H$ CÎmb, g’o$X, Jmob, {Mn{Mno Am¡a 
_mBH$moB©S> Wo& ¶h ~¡³Q>r[a¶m J«m_ ZH$mamË_H$, am°S> AmH$ma Ho$ Wo 
({MÌ 27).

{MÌ 26: nÎmr (~m¶m±) Am¡a Ho$Ýg (Xm¶m±) na ~¡ŠQ>r[a¶b br’$ ñnm°Q> Ho$ bjU
Figure 26: Symptoms of bacterial leaf spot on leaf (L) and canes (R)

Mma AbJ-AbJ {d{Y¶m|, B§OoŠeZ BZ{µ’$bQ>aoeZ, {g{bH$m°Z 
H$ma~moamZS>_ A~«oeZ, {nZ {àH$ Am¡a grPa ŠbrqnJ H$m AÜ¶¶Z 
amoJOZH$ OrdmUy Ho$ amoJH$m[aVm VWm g§amonU VH$ZrH$ Ho$ _mZH$sH$aU 
Ho$ {bE {H$¶m J¶m& B§OoŠeZ BZ{µ’$bQ>aoeZ VarHo$ _| amoJ Ho$ bjU 
g§amonU Ho$ 2-3 {XZm| Ho$ ~mX, O~ {H$ {g{bH$m°Z H$ma~moamZS>_ 
A~«oeZ VarHo$ _| amoJ Ho$ bjU 9-10 
{XZm| Ho$ ~mX {XIo& Bg ~mV go ¶h 
ñnï> hmoVm h¡ {H$ nhbr {d{Y loð> h¡ 
({MÌ 28)&

½¶mah ~¡³Q>r[a¶m ZmeH$m| H$mo 
AbJ-AbJ gm§ÐVm O¡go 50, 100, 
500, 1000, 2000, 3000 nrnrE_ 
na agm¶Zm| Ho$ à{V OrdmUw H$s 
g§doXZerbVm H$mo Om§M H$aZo Ho$ {bE 
BñVo_mb {H$¶m J¶m& 

Maharashtra. It was observed sporadically in Nasik and 
Pune. Thompson Seedless, Manik Chaman, Sonaka 
and Tas-A-Ganesh were the varieties susceptible to the 
disease. Eight infected samples from Solapur, two from 
Sangli and one each from Nasik, Osmanabad and Pune 
were collected on the basis of visible symptoms.

The initial symptoms of the disease are water 
soaked, angular spots at lower side of leaves. Later the 
spots became dark brown to black and were observed 
at both sides of leaves. Calcareous lining and patches 
were also seen on petiole and canes (Figure 26). The 
bacteria was isolated from the infected samples and 
the  convex colonies appeared white in colour, circular, 
slimy, mucoid and shiny. It was a gram negative, rod 
shaped bacterium (Figure 27).

Four different methods viz. 
injection infiltration, silicon 
carborundum abrasion, pinprick 
and scissor clipping were studied 
for the pathogenicity test and 
standardizing the inoculation 
technique of the pathogen. In 
injection infiltration method, the 
symptoms appeared within 2-3 
days after inoculation while in 
silicon carborundum abrasion 
method, symptoms were visible 
after 9-10 days of inoculation 
thereby confirming the former 

technique as the best among the different methods 
(Figure 28).

Eleven bactericides were used at different 
concentrations i.e. 50, 100, 500, 1000, 2000, 3000 ppm 
to check the sensitivity of the bacterium against the 
chemicals.

{MÌ 27: ~¡ŠQ>r[a¶m H$s H$mbmoZr (~m¶m±) Am¡a ê$nmË_H$ (Xm¶m±) {deofVmE±
Figure 27: Colony (L) and morphological (R) characteristics of bacteria
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amoJmUw Zo H$m°na hmB©S´>moŠgmBS> 2000 Am¡a 3000 nrnrE_ na VWm 
H$m°na Am°ŠgrŠbmoamBS> 2000 nrnrE_ Ho$ {bE g§doXZerbVm Zht 
{XImB©& hmbm§{H$, amoJmUw 3000 nrnrE_ na Vm§~m Am°ŠgrŠbmoamBS> 
Ho$ à{V g§doXZerb Wm& _|H$moOo~ Zo 500 nrnrE_ Am¡a A{YH$ gm§ÐVm 
na Bg ~¡³Q>r[a¶m Ho$ AdamoY _| ~ohVa n[aUm_ {X¶o Am¡a _mZH$ MoH$ 
E§Q>r~m¶mo{Q>H$ ñQ´>onQ>mogmB©ŠbrZ ({MÌ 29) H$s  VwbZm _| ~ohVa Wm& 
amoJH$maH$ H$s _|H$moOo~ Ho$ à{V g§doXZerbVm Am¡a Vm§~o ¶moJm| Ho$ à{V 
Am§{eH$ g{hîUwVm H$m _hËd h¡ Am¡a AmJo H$s Om§M H$s OmZr Mm{hE&

A§Jya Ho$ amoJ {Z¶§ÌU Ho$ {bE ZE H$dH$Zmer 
’$mo_y©boeZÝg H$s O¡d à^mdH$m[aVm

2015-16 Ho$ ’$bV _m¡g_ _| AbJ-AbJ H$dH$Zmer 
’$mo_y©boeZÝg VWm O¡d {Z¶§ÌU H$maH$m| H$s O¡d à^mdH$m[aVm A§Jya 
~mJ _| Om§Mr JB©& BZ ’$mo_y©boeZÝg H$m AbJ-AbJ amoJm| Ho$ {bE 
à^mdr Xa| Vm{bH$m 15 _| Xr JB© h¢&

The pathogen showed any inhibition neither 
against copper hydroxide at 2000 and 3000 ppm nor 
against copper oxychloride at 2000 ppm. However, 
the bacterium was sensitive to copper oxychloride at 
3000 ppm. Mancozeb proved to be the best in inhibiting 
the bacteria from 500 ppm onwards and the inhibition was 
better than the standard check antibiotic streptocycline 
(Figure 29). The susceptibility of the pathogen to 
mancozeb and partial tolerance to copper formulations 
is of significance and needs to be investigated further.

BIO-EFFICACY OF NEW FUNGICIDE 
FORMULATIONS IN CONTROL OF DISEASES 
OF GRAPES

During the fruiting season 2015-16, bio-efficacy 
of different formulations of fungicides and bio-control 
agents was tested in field. Effective doses of the 
formulations for different diseases are listed in table 15.

{MÌ 28: amoJOZH$ Ho$ g§amonU Ho$ ~mX bjUm| H$m àXe©Z
Figure 28: Appearance of symptoms after inoculation of the pathogen

{MÌ 29: amoJmUw H$m _|H$moOo~ go AdamoY 
Figure 29: Inhibition of bacteria with Mancozeb
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Vm{bH$m 15: Bï>V_ Xa Ho$ gmW ZE H$dH$Zmer¶m| H$s gyMr
Table 15: List of new fungicides with their optimum dose

H«$. 
g.
Sr. 
No

H$dH$ZmeH$
Fungicide

Bï>V_ _mÌm (J«m 
¶m {_br/br)

Optimum dose
g or ml/L

amoJ
Disease

1. Eµ’$Eµ’$15-01/ FF15-01 2.0 – 2.5 S>mCZr {_ëS>çy / downy mildew
2. Eµ’$Eµ’$15-02 /FF15-02 1.6 – 2.0 S>mCZr {_ëS>çy / downy mildew
3. E_EEµ’$AmaE_-08/ MAFRM-08 2.5 – 3.0 S>mCZr {_ëS>çy / downy mildew
4. grEgnrEAmB©-01-01/ CSPAI-01 2.0 – 2.5 S>mCZr {_ëS>çy / downy mildew
5. H$ñQw>{S>¶m (AOmoŠgrñQ´>mo{~Z 11% + Q>o~wH$moZmOmob18.3%)/ 

Custudia (Azoxystrobin 11% + Tebuconazole 18.3%)
0.5 – 0.75 nmCS>ar {_ëS>çy/powdery mildew

6. Q>o~wH$moZmOmob 430 Eggr/Tebuconazole 430 SC 0.5 – 0.55 nmCS>ar {_ëS>çy/powdery mildew
7. âbwnmBa_ 200 + Q>o~wH$moZmOmob 200 -400 Eggr/ 

Fluopyram 200 + Tebuconazole 200 -400 SC
0.5 – 0.6 VwS>mB© CnamÝV amoJ/Post-harvest 

diseases
8. nrAmB©Eµ’$ 405 15% B©gr/ PIF 405 15% EC 0.8 – 1.0 S>mCZr {_ëS>çy Am¡a nmCS>ar {_ëS>çy/

downy and powdery mildew
9. nrAmB©Eµ’$ 320 5% Eggr/ PIF 320 5% SC 0.4 – 0.6 nmCS>ar {_ëS>çy/powdery mildew
10. àmo¹$sZm{OS> 20% B©gr/ Proquinazid 20% EC 0.2 – 0.25 nmCS>ar {_ëS>çy/powdery mildew
11. noam{’${ZH$ Vob 99.1%/ Parafinic oil 99.1% 2.5 – 4.0 nmCS>ar {_ëS>çy/powdery mildew
12. BWm~moŠOm_ 40% Eggr/ Ethaboxam 40% SC 0.5 – 0.67 S>mCZr {_ëS>çy / downy mildew
13. _oQ>ram_ 70% S>~ë¶yOr/Metiram 70% WG 2.0 – 2.5 S>mCZr {_ëS>çy / downy mildew
14. AmB©AmB©Eµ’$ 311 (OmoŠg_mB©S> 33% + gmB_moŠgm{Zb33%) 

66 S>~ë¶ynr/ IIF 311 (Zoxamide 33% + Cymoxanil 
33%) 66 WP

0.5 – 0.6 S>mCZr {_ëS>çy / downy mildew

15. Q>rJ«mo (~o{gbg g~{Q>{bg) _mZH$ H$dH$Zmer Ho$ gmW 
EH$mÝV[aH$/ Taegro (Bacillus subtilis) alternated with 
standard fungicide

0.37 S>mCZr {_ëS>çy nmCS>ar {_ëS>çy/
downy mildew powdery 
mildew

16. A_ê$V nmCS>ar ’$mB©Q>a (nmXn {ZñgmaU)/ Amrut powdery 
fighter (Plant extract)

3.0 nmCS>ar {_ëS>çy/powdery mildew

17. (âbwnmBa_ 200 + Q>o~wH$moZmOmob 200) 400 Eggr Ho$ gmW 
gpå_bZ _| (Q´>mB©âbmoŠgrñQ´>mo{~Z 25 + Q>o~wH$moZmOmob 50) 
75 S>~ë¶yOr Am¡a O¡{dH$ (~o{gbg Am¡a E_nobmo_mBgrµO)/
(Fluopyram 200 + Tebuconazole 200) 400SC in 
combination with (Trifloxystrobin 25 + Tebuconazole 
50) 75 WG and biologicals (Bacillus and Ampelomyces)

0.5  
0.4 
5
6

nmCS>ar {_ëS>çy/powdery mildew

18. H«$gmopŠg_ {_WmBb 44.3% Eggr/ Kresoxim methyl 
44.3% SC

0.6 – 0.7 nmCS>ar {_ëS>çy/powdery mildew

19. AJ«moajH$ (ŠbmoarZ S>mB© Am°ŠgmBS>)/ Agrorakshak 
(Chlorine di Oxide)

150 - 200 ppm nmCS>ar {_ëS>çy/powdery mildew
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A§Jya _| _r{b~J Ho$ à~§YZ hoVw ~hþAm¶m_r 
aUZr{V

do~ AmYm[aV gbmhH$ma àUmbr H$m joÌ 
H$m¶m©ÝdZ

df© 2015-16 _| A§Jya N>§Q>mB© Ho$ Xm¡amZ g§ñWmZ Ûmam {dH${gV 
B§àmg- H$sQ> Ed§ _mBQ> ZmerOrd Omo{I_ Am§H$bZ Am¡a gbmhH$ma 
àUmbr H$m joÌ H$m¶m©Ýd¶Z {H$¶m J¶m& ’$b N>§Q>mB© Ho$ {bE ñdMm{bV 
gbmhH$ma CnbãY H$admZo Ho$ {bE B§àmg H$mo nrEMnr/_m¶EgŠ¶yEb 
AmYm[aV B§Q>aopŠQ>d do~-ßboQ>’$m°_© na, n[aH${bV H$sQ> Omo{I_-
ñVa, bVm AdñWm, dmñV{dH$/nydm©Zw_m{ZV _m¡g_ pñW{V, {nN>bo 
{N>‹S>H$md Am¡a {W«ßg, _r{b~J, Oo{gS>, pâb¶m ~rQ>b, H¡$Q>a{nba 
Am¡a bmb ñnmBS>a _mBQ> H$s dmñV{dH$ H$sQ>g§»¶m ñVa Ho$ AmYma 
na {dH${gV {H$¶m J¶m& Xmo AbJ-AbJ ßbm°Q>, gbmhH$mar ßbm°Q> 
VWm {H$gmZ H$m¶©àUmbr ßbm°Q>, ~ZmE JE& gbmhH$mar ßbm°Q> _| gmao 
H$sQ> VWm _mBQ> ZmerOrd à~§YZ Ho$ Cnm¶ B§àmg Ho$ joÌ H$m¶m©Ýd¶Z 
go {H$E JE& {H$gmZ H$m¶©àUmbr ßbm°Q> _| Amdí¶H$Vm Ho$ AmYma 
na H$sQ> à~§Y {H$¶m J¶m& {W«ßg, br’$ hmona VWm H¡$Q>a{nba Ho$ 
ZwH$gmZ Ho$ ñVa _|, gbmhH$mar ßbm°Q> Am¡a {H$gmZ H$m¶©àUmbr 
ßbm°Q>, _| g_mZ gwajm nmB© J¶r ({MÌ 30)& AmYmar¶ N>§Q>mB© Ho$ 
{bE ^r dmñV{dH$ _m¡g_, nydm©Zw_mZ _m¡g_ Am¡a bVm AdñWm Ho$ 
AmYma na gbmhH$ma àUmbr ~ZmB© J¶r&

MULTI-PRONGED STRATEGY FOR THE 
MANAGEMENT OF MEALYBUG IN GRAPES 

Field implementation of web-based 
advisory system

Field implementation of ‘IMPRAS-Insect and mite 
pest risk assessment and advisory system’ developed 
by this institute was done during fruit pruning 2015-
16. IMPRAS has been developed on PHP/MySQL 
based interactive-web-platform to provide automated 
advisory for fruit pruning based on calculated pest 
risk-level, phenology, and actual/forecast weather 
conditions, previous sprays given and actual pest 
level for thrips, mealybugs, flea beetle, leafhoppers, 
caterpillars and red spider mites. Two different plots 
were maintained separately as advisory plot and farmer 
practice plot. All the insect and mite pest management 
measures were done based on IMPRAS in the advisory 
plot. In the farmer practice plot, need-based protection 
measures were followed for the management of insect 
and mite pests. The field implementation of IMPRAS 
resulted in equal protection against thrips, leafhoppers 
and caterpillars in both advisory and farmer practice 
plot (Figure 30). Actual weather, weather forecast and 
crop phenology based advisory system for foundation 
pruning was also prepared. 
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{MÌ 30: gbmhH$mar Am¡a {H$gmZ H$m¶©àUmbr AmYm[aV H$sQ> Am¡a _mBQ> {Z¶§ÌU H$s VwbZm
Figure 30: Comparison of advisory and farmer’s practice based control of insects and mites
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A§Jya _| VZm N>oXH$ H$m à~§YZ

A§Jya _| ZB© VZm N>oXH$ Om{V¶m| H$m A{^boI

M§’$mB©, {_µOmoa_ (2.0% àH$mon) ({MÌ 31) VWm {edUr, 
gm§Jbr (48.0% àH$mon) ({MÌ 32) _| Xmo ZB© VZm N>oXH$ H$s 
àOm{V¶m± nmB© JBª& M§’$mB©, {_µOmoa_ Ho$ VZm N>oXH$ H$mo _ma H$a nwUo 
bm¶m J¶m VWm S>rEZE ~maH$moqS>J AÜ¶¶Z Ho$ {bE a{jV {H$¶m 
J¶m& 

gm§Jbr go bmE JE VZm N>oXH$ Ho$ Z_yZm| H$m à¶moJembm _| 
nmbZ {H$¶m J¶m Am¡a BZ g~ Z_yZm| H$mo ^mH¥$AZwn-^maVr¶ H¥${f 
AZwg§YmZ g§ñWmZ, ZB© {Xëbr _| nhMmZ H$amZo Ho$ {bE ^oOm J¶m&  
Bg H$sQ> H$m S>rEZE ~maH$moqS>J AÜ¶¶Z àmaå^ {H$¶m J¶m&

{MÌ 31: {_µOmoa_ _| XoIr JB© VZm N>oXH$ H$s ZB© àOm{V
Figure 31: New species of stem borer observed in Champhai

MANAGEMENT OF STEM BORER IN GRAPES

New species of stem borers in grapes 
recorded

Two new species of stem borers were observed, 
one each from Champhai, Mizoram (2.0 % infestation) 
(Figure 31 ) and Shivani, Sangli (48.0 % infestation) 
(Figure 32). The stem borer specimen collected from 
Champhai, Mizoram was killed immediately and 
preserved for DNA barcoding studies. 

The stem borer specimen collected from Sangli 
was reared in the laboratory and adult specimen was 
sent to ICAR-Indian Agricultural Research Institute, 
New Delhi for morphological identification. This 
specimen was also processed for DNA barcoding.

Survey for incidence of stem borer in 
grapes

The surveys were conducted at stem borer infested 
vineyards to know the infestation levels of stem borer, 

{MÌ 32: gm§Jbr  _| XoIm J¶m  Z¶m bonrS>moßQ>oaZ H$sQ>
Figure 32: New lepidopteran insect recorded in Sangli

A§Jya _| VZm N>oXH$ H$s ì¶mnH$Vm H$m gd}jU

VZm N>oXH$ grbmoñQ>Zm© ñH°$~«°Q>a H$m g§H«$_U ñVa nVm H$aZo Ho$ 
{bE Bggo J«{gV A§Jya ~JrMm| H$m gd}jU {H$¶m J¶m& Bg gd}jU 
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_| gr. ñH°$~«°Q>a H$m g§H«$_U Zm{gH$ _| 26.8% VWm gm§Jbr _| 
35.2% nm¶m J¶m&

ñQ´>mo_°{e¶_ ~ma~°Q>_ Ho$ d¶ñH$ {ZH$bZo Ho$ n°Q>Z©  
H$m AÜ¶¶Z

nwUo _| ñQ´>mo. ~ma~°Q>_ Ho$ gdm©{YH$ d¶ñH$ {ZH$bZo H$m g_¶ 
OyZ Ho$ nhbo nIdm‹S>o _| XoIm J¶m& Za…_mXm AZwnmV 1.00:1.02 
Wm& 

B©nrEZ JQ> ~¡ŠQ>o[a¶m H$m AbJmd, nhMmZ Am¡a 
O¡dnaI

A§Jya _| VZm N>oXH$ Ho$ à~§YZ hoVw {Z_oQ>moS> go àmá ~¡³Q>r[a¶m 
H$s naI Ho$ narjU _|, Zo_Q>moS> go àmá ~¡³Q>r[a¶m H$m 16Eg 
AmaAmaEZE OrZ AZwH«$_U H$aZo na ¶h nVm Mbm {H$ do 
AbH$mbrOrÝg pñn. Am¡a ~moS}>Q>oëbm pñn. go A{YH$V_ g_mZVm 
{XImVo h¡& ¶o ~¡³Q>r[a¶m J«m_-ZH$mamË_H$, J{Verb VWm bKw-N>‹S> 
Wo& O¡d amgm¶{ZH$ Om±M go nVm Mbm h¡ {H$ ¶o ~¡³Q>r[a¶m Ho$Q>boO, 
Am°ŠgrSo>g VWm ñQ>mM© hmBS´>mo{b{gg Ho$ {bE gH$mamË_H$ h¢ Am¡a 
¶yarEO, B§S>mob, {Obo{Q>ZoO, ½byH$moO {H$ÊdZ, O¶bm°g, boŠQ>moµO, 
gwH«$moO, ZmBQ´>oQ> KQ>Z, {gQ´>oQ> Cn¶moJ VWm EgŠ¶y{bZ Ho$ {bE 
ZH$mamË_H$ h¢& VZm N>oXH$ bmdu Ho$ {h_mo{båµ’$ go N>h ~¡ŠQ>o[a¶b 
àWH$ àmá {H$E JE, Omo ñQ´>mo. ~ma~°Q>_ H$mo _ma XoVo h¢&

N>oXH$m| na ZoQ>dH©$ _moS> _| H§$gmo{Q©>¶_ 
AZwg§YmZ n[a¶moOZm

g§^moJ ì¶dhma AÜ¶¶Z

g§^moJ Ho$ AZwH«$_ AÜ¶¶Z go ¶h nVm MbVm h¡ {H$ Za 
Á¶mXmVa _mXm Ho$ {ga H$s Va’$ go ZOXrH$ AmVm h¡& {’$a 180o 

H$m _moS> boHo$, EbmBQ´>m VWm dj H$mo CgHo$ nmënr go MmQ>Vm h¡ Am¡a 
{’$a _¡WwZ H$aVm h¡, Omo 6 g|H$S> go boH$a 5.5 {_ZQ> VH$ MbVm 
h¡& ñQ´>mo. ~ma~°Q>_ _| Za _| ghdmgr aIdmbr ì¶dhma, ~hþnËZrËd 
Am¡a ~hþn{VËd nmE J¶o& Za ~ma-~ma ñdOmVr Za Ho$ gmW ^r 
g§^moJ H$aZo H$s H$mo{ee H$aVm h¡& ñQ´>mo. ~ma~°Q>_ _mXm _| A§So> XoZo 
Ho$ ì¶dhma Ho$ AÜ¶¶Z go nVm Mbm {H$ dh g§^moJ Ho$ Xÿgao {XZ 
Ho$ ~mX A§So> XoVr h¡& 

A{YH$V_ _mXm (76.19%) g§^moJ Ho$ 3 {XZ níMmV A§So> 
XoZm ewê$ H$aVr h¢& AnZo OrdZH$mb _| dh 22-427 A§So> XoVr h¡ 
(Am¡gV 138.76 Am¡ 32)& gdm©{YH$ _mXm g§^moJ Ho$ Vrgao {XZ 

Celosterna scabrator. C. scabrator was found to infest 
26.8 per cent in Nasik and 35.2 per cent vines at Sangli 
during the surveys.

Adult emergence pattern studies on 
Stromatium barbatum

The period of maximum adult emergence of stem 
borer, Stromatium barbatum was found to be the first 
fortnight of June at Pune location. Male:female ratio 
was 1.00 : 1.02. 

Isolation, identification and bioassays of 
EPN gut-bacteria

For the objective to explore use of 
entomopathogenic nematode (EPN) gut-bacteria for 
the management of stem borer in grapes, 16s rRNA 
gene sequencing of bacteria isolated from EPN 
showed sequence similarity with Alcaligenes Sp. 
and Bordetella sp. Morphologically these were gram 
negative, motile and short rods. Biochemical tests were 
positive for Catalase, Oxidase and Starch hydrolysis; 
and were negative for Urease, Indole, Gelatinase, 
Glucose fermentation, Xylose, Lactose, Sucrose, 
Nitrate Reduction, Citrate utilization and Esculin tests. 
Further, six bacteria were isolated from haemolymph 
of S. barbatum larva infested with EPN and were found 
to cause mortality of S. barbatum. 

CONSORTIUM RESEARCH PROJECT ON 
BORERS IN NETWORK MODE

Mating behaviour studies

In the mating sequence studies, it was found that the 
male generally approaches female from her head side, 
turns in 180o, licks her elytra and thorax with its palpae 
and copulate. Copulation lasted from six seconds to 
5.5 minutes. Male mate guarding behaviour, polyandry 
and polygamy was observed in S. barbatum. Males 
frequently attempted to mate with conspecific males. 
During oviposition behaviour studies on S. barbatum, 
it was found that egg laying started on second day after 
mating.

Majority of the females (76.19%) started laying 
eggs on the third day after mating. Females laid 22 to 
427 eggs in their lifetime (mean 138.76 ± 32). Peak egg 
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laying (24.48 ± 7 eggs per day) was recorded on third 
day. A female laid maximum 198 eggs in a single day. 
Majority of females (66.67%) laid eggs up to 8 to 10 
days after mating and rarely, oviposition continued up 
to 16-17 days. Among the observed females, 47.62% 
females died soon after completing the oviposition and 
rest of the females died 1-5 days after final oviposition. 
Egg hatching of S. barbatum started five days after 
oviposition and continued up to 14th day. A total of 69.60 
% of eggs hatched 7 to 10 days post oviposition, and 
the highest being on 8th day (24.02 %). Total hatching 
was 79.91 %. S. barbatum was found to lay eggs in the 
crevices and under the bark of main stem and cordons 
in the field. The mating behaviour, oviposition and 
hatching pattern studies will be helpful in developing 
strategies for the management of S. barbatum.

Identification, isolation and functional 
analyses of culturable gut-bacteria of 
Stromatium barbatum

During studies on endo-symbionts, 33 bacteria 
(16, 10 and 7 from foregut, midgut and hindgut) 
were isolated from S. barbatum gut which were 
identified using 16S rRNA as  Ochrobacterium 
intermedium, Enterobacter xiangfangensis, Bacillus 
aerophilus, Staphyloccous quallinarium, Bacillus 
amyloliquifaciens, Brachybacterium squillarum, 
Microbacterium marinilacus, Bacillus kochii, 
Pseudomonas putida, Bacillus areus, Rhodococcus 
pyridinivorans, Bacillus safensis, Bacillus subtilis, 
Enterobacter cancerogeous, Paenibacillus 
glycanolyticus,  Exiguobacterium mexicanum, 
Enterobacter xiangfangensis, Enterococcus 
casseliflavus, Leucobacter chromiresistens and Bacillus 
olerionius. Enzyme production by these bacteria was 
studied to find out their functional role in stem borer 
gut. Protease, amylase, pectinase, xylanase and lipase 
activity was seen throughout the gut. Cellulase activity 
was observed only in foregut and midgut. Hindgut 
bacteria failed to produce cellulases. These studies are 
important to understand the digestion physiology of S. 
barbatum larva for developing management strategies 
involving disruption of the digestive process.

A§So> XoVo XoIo JE& EH$ {XZ _| EH$ _mXm 198 A§So> XoVo hþ¶o nmB© JB©& 
A{YH$V_ _mXm (66.67%) g§^moJ Ho$ 8-10 {XZ VH$ A§So> XoVr 
h¡ Am¡a ³d{MV hr 16-17 {XZm| VH$ A§So> XoVo hþ¶o XoIo JE& XoIr 
JB© _mXmAm| _| go, 47.62% _mXm A§{V_ A§So> XoZo Ho$ Vwa§V ~mX 
_a OmVr h¢ VWm ~mH$s _mXm A§{V_ A§So> XoZo Ho$ 1-5 {XZm| _| _a 
OmVr h¡& A§So> XoZo Ho$ 5 {XZm| Ho$ níMmV A§So> go ~ƒo {ZH$bZo H$s 
à{H«$¶m ewê$ hmoVr h¡, Omo 14 {XZm| VH$ MbVr h¡& 69.60 % A§So>, 
A§So> XoZo Ho$ 7-10 {XZm| _| {ZH$bVo h¢ Am¡a 8d| {XZ na CƒV_ 
(24.02 %) A§So> go ~ƒo {ZH$bVo h¢& Hw$b hoqMJ 79.04% Wm& 
¶h nm¶m J¶m h¡ {H$ IoV _| ñQ´>mo. ~ma~°Q>_ AnZo A§So> _w»¶ Q>hZr 
Ho$ Xamam| VWm N>mb Ho$ ZrMo XoVo h¢& g§^moJ ì¶dhma, A§So> XoZo Am¡a 
A§So> go ~ƒo {ZH$bZo Ho$ n°Q>Z© Ho$ AÜ¶¶Z H$m Cn¶moJ, VZm N>oXH$ 
Ho$ amoH$Wm_ Ho$ {bE aUZr{V ~ZmZo _| _XX H$aoJm&

ñQ´>mo_°{e¶_ ~ma~°Q>_ Ho$ JQ> ~¡ŠQ>o[a¶m H$m 
n¥ÏWH$aU, nhMmZ VWm H$m¶m©Ë_H$ {díbofU

ñQ´>mo. ~ma~°Q>_ Ho$ AÝV…ghOrdr Ho$ AÜ¶¶Z Ho$ Xm¡amZ 33 
~¡³Q>r[a¶m (’$m°aJQ>, {_S>JQ> Am¡a hmB§S>JQ> go H«$_e… 16, 10 Am¡a 
7) H$m n¥W³H$aU {H$¶m J¶m& 16Eg AmaAmaEZE AZwH«$_ Ho$ ~mX 
¶h nVm Mbm {H$ ¶h ~¡³Q>r[a¶m AmoH«$m~oŠQ>r[a¶_ B§Q>a_r{S>¶_, 
E§Q>oamo~oŠQ>a {O¶m§J’|$O|{gg, ~o{gbg Amoamo{’$bg, ñQ>o’$mBbmoH$mo³H$g 
³dm{bZo[a¶_, ~o{gbg A_mBbmo{bp³H$’o${g¶Ýg, ~«oH$mB~oŠQ>r[a¶_ 
pñ³dëbma_, _mBH«$mo~oŠQ>r[a¶_ _o[aZrboH$g, ~o{gbg 
H$moMr, ñ¶yS>mo_moZmg ß¶w{Q>S>m, ~o{gbg Ea¶yg, amoS>moH$mo³H$g 
nm¶[a{S>Zdmoa|g, ~o{gbg go’o$pÝgg, ~o{gbg g~{Q>{bg, 
E§Q>oamo~oŠQ>a H|$goamoOr¶g,  no{Z~o{gbg  ½bmBH$mZmobmB{Q>H$g, 
EpŠgJwAmo~oŠQ>r[a¶_ _opŠgH$mZ_, E§Q>oamo~oŠQ>a {O¶m§J’|$O|{gg, 
E§Q>oamoH$mo³H$g Ho${g{bµâboìg, ë¶yH$mo~oŠQ>a H«$mo{_aoOrñQ>|g Am¡a 
~o{gbg Amoboamo{Z¶g Ho$ gmW A{YH$V_ g_mZVm {XIm aho Wo& 
VZm N>oXH$ Ho$ JQ> _| BZ ~¡ŠQ>o[a¶m H$s H$m¶m©Ë_H$ ^y{_H$m nVm H$aZo 
Ho$ {bE E§OmB_ CËnmXZ H$m AÜ¶¶Z {H$¶m J¶m& JQ> _| àmoQ>rEO, 
A_mB©boO, noŠQ>rZoO, OmB{bZoO Am¡a bmB©noO E§µOmB_m| H$s g{H«$¶Vm 
XoIr JB©& gobwbmoO E§OmB_ H$s g{H«$¶Vm Ho$db ’$m°aJQ> Am¡a {_S>JQ> 
_| nm¶r J¶r& qhS>JQ> _| nm¶o OmZo dmbo ~¡³Q>r[a¶m gobyboO {Z_m©U 
H$aZo _| Ag’$b aho& Bg àH$ma H$m AÜ¶¶Z H$m’$s _hËdnyU© h¡ 
Š¶m|{H$ ñQ´>mo. ~ma~°Q>_ bmdm© H$s nmMZ {H«$¶m{dkmZ H$mo OmZH$a 
à~§YZ aUZr{V H$mo {dH${gV H$aZo _| _XX H$aoJr, Omo nmMZ à{H«$¶m 
H$m {dKQ>Z H$a gH$Vr h¡& 
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Am{W©H$ én go _hËdnyU© A§Jya ZmerOrdm| na 
_hËd XoVo hþE A§Jya bVm nm[apñW{VH$ V§Ì _| 
H$sQ> O¡d {d{dYVm 

àmH¥${VH$ eÌw Ho$ Am~mXr H$mo ~T>mdm XoZo Ho$ {bE 
A§Jya ~mJ _| ’y$b-nm¡Ym| Ho$ amonU H$m AÜ¶¶Z

EZmJm¶ag So>ŠQ>mBbmonr H$s Am~mXr H$mo ~T>mdm XoZo Ho$ {bE 
Aºy$~a _{hZo _| ’y$b dmbo nm¡Yo O¡go Y{Z¶m, amB©, aongrS> Am¡a 
Vmo[a¶m H$m bVmAm| H$s Am§Va-n§{º$¶m| _| amonU {H$¶m J¶m ({MÌ 
33)& {OZ n§{º$¶m| _| amB© bJm¶m J¶m Wm, CZ n§{º$¶m| _| EZmJm¶ag 
So>ŠQ>mBbmonr na {_br~J H$s H$m°bmoZr g~go Á¶mXm nm¶r J¶r 
(Vm{bH$m 16)& EZmJm¶ag So>ŠQ>mBbmonr H$s Am~mXr H$mo ~T>mZo Ed§ 
g§a{jV H$aZo Ho$ {bE amB© EH$ _hËdnyU© nm¡Ym h¡, {OgH$m Cn¶moJ 
A§Jya ~JrMo _| EH$ ~hþV hr n[aUm_H$maH$ aUZr{V h¡&

H«$mBgmonabm Ho$ d¶ñH$m| H$mo amB©, Y{Z¶m, aongrS> Am¡a 
Vmo[a¶m Ho$ ’y$b na nmbZ {H$¶m J¶m Vm{H$ CZHo$ àOZZ go 
à¶moJembm _| AÜ¶¶Z {H$¶m Om gHo$ ({MÌ 34)& à¶moJembm 
_| A{YH$V_ Am¡gV d¶ñH$ XrKm©¶w (26.40 {XZ), A{YH$V_ 
àOZZ j_Vm (154.60 A§So>/_mXm) Am¡a A§So> go ~mha {ZH$bZo 
H$s j_Vm (97.62%) amB© _| nm{bV d¶ñH$m| _| XO© H$s JB©& 
O~{H$ AZwnMm[aV _| Am¶w 6 {XZ, àOZZj_Vm 15-20 
A§So>/_mXm, A§So> go ~mha {ZH$bZo H$s j_Vm  36.97%  nmB© JB©&

INSECT BIODIVERSITY IN GRAPEVINE 
ECOSYSTEM WITH EMPHASIS ON 
ECONOMICALLY IMPORTANT GRAPE PESTS 

Studies on planting flowering crops in 
vineyards to enhance the population of 
natural enemies 

Flowering plants like coriander, mustard, rapeseed 
and toria were planted in the intra rows of the vines 
(Figure 33) during October to enhance the population 
of Anagyrus dactylopii. Highest percent parasitization 
of mealybug colonies by A. dactylopii was found in the 
vine rows planted with mustard under field conditions 
(Table 16). Mustard crop can serve as an ecofeast 
flowering crop to conserve and augment the population 
of A. dactylopii for an effective biocontrol strategy in 
the vineyards.

The adults of Chrysoperla reared on the flowers 
of mustard, coriander, rapeseed and toria to study their 
reproductive parameters in the laboratory (Figure 34). 
The highest mean adult longevity (26.40 days), highest 
fecundity (154.60 eggs/female) and egg hatchability 
(97.62%) was recorded in the adults reared on mustard 
compared to untreated control (longevity - 6 days; 
fecundity - 15.20 eggs/female; egg hatchability - 
36.97%) under in vitro conditions.

{MÌ 33: A§Jya ~JrMo _| namgrQ>moBS> OZg§»¶m ~‹T>mZo Ho$ {bE nwpînV amB© H$m à¶moJ
Figure 33: Mustard in flowering stage to enhance population of 

parasitoids in the vineyard
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{MÌ 34: H«$mBgmonabm Ho$ Ord {dkmZ na {d{^Þ ’$gbm| Ho$ ’y$b H$m à^md
Figure 34: Effect of flowers of different crops over biology of 

Chrysoperla

Evaluation of Chrysoperla zastrowi sillemi 
against mealybug under field conditions

The efficacy of C. z. sillemi was evaluated against 
mealybugs under field conditions. Four treatments 
viz., release of larvae of Chrysoperla @ 30 grubs per 
vine; stappling egg cards of Chrysoperla @ 30 eggs/
card/vine; buprofezin 25 SC @ 1.25 ml/l and untreated 
control, were evaluated. 

Buprofezin 25 SC @ 1.25 ml/l (4 colonies/vine) 
and stappling egg cards of Chrysoperla @ 30 eggs/card/
vine (7.67 colonies/vine) recorded the lowest number 
of mealybug colonies per vine two weeks after release 
as compared to untreated control (22.17 colonies/vine).

OUTREACH PROGRAMME ON 
MANAGEMENT OF SUCKING PESTS IN 
GRAPES

Isolation, identification of culturable 
microbes from the honeydew of mealybugs

Ten bacterial isolates viz., Micrococcus luteus 
(KT873469), Kocuria rosea (KT873470), Bacillus 
aquimaris (KT873471), Exiquobacterium aquaticum 
(KT873472), Staphylococcus pasteuri (KT873473), 
Bacillus oceanisediminis (KT873474), B. flexus 
(KT873475), B. firmus (KT873476), Microbacterium 

Vm{bH$m 16: EZmJm¶ag So>ŠQ>mBbmonr H$s naOrdrH$aU  
Xa na ’y$b ’$gbm| H$m à^md
Table 16: Effect of flowering crops on the rate 
of parasitization of A. dactylopii

Treatment Percent 
parasitization 
of mealybug 

colonies

Bunch 
infestation of 
mealybug (%)

Coriander 22.00b 20.44b

Mustard 40.74a 6.76b

Rapeseed 29.38ab 16.97b

Toria 37.81a 10.23b

Control 0.00c 60.28a

F value 13.25 14.53
P value P<0.0001 P<0.0001

{_br~J Ho$ {déÕ H«$mBgmonabm Omómodr 
{gbo{_ H$m joÌ Am§H$bZ

joÌ n[apñWVr _| {_br~J Ho$ {déÕ H«$mBgmonabm Omómodr 
{gbo{_ H$s à^mdH$m[aVm H$m Am§H$bZ {H$¶m J¶m& Mma CnMma, 
Vrg H«$mBgmonabm bmdu H$mo EH$ bVm na N>moS>Zm, H«$mBgmonabm A§So> 
H$mS©> (30 A§So>/H$mS©>/bVm H$m ñQ>onqbJ), ~wàmo’o$OrZ 25 Eggr 
1.25 {_br/br Am¡a AZwnMm[aV {Z¶§ÌU H$m Am§H$bZ {H$¶m J¶m& 

Xmo hâVm| Ho$ ~mX, {Og CnMma _| ~wàmo’o$OrZ 25 Eggr  
1.25 {_br/br (4 H$m°bmoZr/bVm) Am¡a 30 A§So>/H$mS©>/bVm 
H$m ñQ>onqbJ (7.67 H$m°bmoZr/bVm) {H$¶m J¶m CZ_| g~go H$_ 
{_br~J H$m°bmoZr/bVm, AZwnMm[aV {Z¶§ÌU (22.17 H$m°bmoZr/
bVm) H$s VwbZm _| nmE JE&

A§Jya _| MygZo dmbo H$sQ> Ho$ à~§YZ na 
AmCQ>arM H$m¶©H«$_

{_br~J Ho$ hZrS>çy _| nmbZo ¶mo½¶ gyú_ Ordm| 
H$m n¥W¸$aU VWm nhMmZ

Jwbm~r {_br~J, _oH$moZo{bH$moH$g {hagwQ>g go Xg ~¡³Q>r[a¶b 
n¥WH$ _mBH«$moH$mo³H$g ë¶y{Q>¶g (Ho$Q>r873469), H$moHw$[a¶m 
amo{µO¶m (Ho$Q>r873470), ~o{gbg A{³H$_m[ag (Ho$Q>r873471), 
BpŠgHw$Amo~oŠQ>r[a¶_ E³Ho${Q>H$_ (Ho$Q>r873472), ñQ>o’$mBbmoH$mo³H$g 
ngÀ¶war (Ho$Q>r873473), ~o{gbg Amo{g¶Zrgo{S>{_{Zg 



^mH¥$AZwn- am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2015-16

62

(Ho$Q>r873474), ~o{gbg âboŠgg (873475), ~o{gbg {’$a_g 
(Ho$Q>r873476), _mBH«$mo~oŠQ>r[a¶_ Q>oñQ>m{g¶_ (Ho$Q>r873477), 
ñ¶yS>mo_moZmg AmoaB©Orho{~Q>oÝg (Ho$Q>r873478) H$m n¥W³H$aU {H$¶m 
J¶m VWm CZH$s énmË_H$ Am¡a AmpÊdH$ nhMmZ H$s J¶r&

qnOam n[apñW{V _| H«$mBgmonabm H$m qIMmd BZ _| go Mma 
~¡³Q>r[a¶b n¥WH$ ñQ>o’$mBbmoH$mo³H$g ngÀ¶war, ~o{gbg {’$a_g, 
~o{gbg âboŠgg, ~o{gbg A{³d_m[ag na {H$¶m J¶m& àm¡T> 
H«$mBgmonabm Zo CƒV_ A§So> ñQ>o’$mBbmoH$mo³H$g ngÀ¶war (13.60 
A§So>/{XZ/ _mXm) Ho$ gñn|eZ (2.8x108 grE’$¶y/{_br) {N>S>H$md 
{H$E dmbo nm¡Ym| na {X¶o&

{_br~J Ho$  hZrS>çy Ho$ dmînerb KQ>H$m|  H$s 
nhMmZ  

R>mog MaU gyú_ {ZîH$f©U VH$ZrH$ go {_br~J Ho$  hZrS>çy H$m 
hoS>ñnog dmînerbm| H$m AÜ¶¶Z {H$¶m J¶m& {Og _| hoßQ>mH$mogoZ, 
AmoŠQ>mSo>Ho$Z, 1, 2-~oÝOrZS>mB©H$ma~moŠg{bH$ Aåb VWm 
hoŠgmSo>Ho$ZmoBH$ Aåb dmînerb KQ>H$m| H$m nVm Mbm&

{_br~J H$s H$m°bmoZr {OZ _| hZrS>çy _m¡OyX Wm, _| E 
So>ŠQ>mBbmonr Ho$ àm¡T> dmñn {Mn{Mno Omb _| Á¶mXm nH$So> JE ({MÌ 
35) VWm _mM© _{hZo _| joÌ _| g~go Á¶mXm E. So>ŠQ>mBbmonr, 
{_br~J H$m°bmoZr {~Zm hZrS>çy (1.16 àm¡T>/Omb) H$s VwbZm 
_| {_br~J Ho$ hZrS>çy ódU (4.35 àm¡T>/Omb) na nH$So> JE 
({MÌ 36).

{MÌ 35: hZrS>çy dmbr H$m°bmoZr Ho$ à{V E. So>ŠQ>mBbmonr H$m AmH$f©U 
Figure 35: A. dactylopii attracted to mealybug colony with 

honeydew

testaceum (KT873477), Pseudomonas oryzihabitans 
(KT873478) were isolated,  morphologically and 
molecular identified from the honeydew of pink 
mealybug, Maconellicoccus  hirsutus.

Four bacterial isolates viz., Staphylococcus 
pasteuri, Bacillus firmus, B. flexus, B. aquimaris 
and control were tested for their attraction potential 
towards adults of Chrysoperla under cage conditions. 
Out of them, plants sprayed with S. pasteuri bacterial 
suspension (@2.8 x 108cfu/ml) recorded significantly 
the highest oviposition (13.60 eggs/day/female) of 
Chrysoperla adults.

Identification of the volatile constituents 
present in honeydew of mealybug

Head space volatiles of mealybug honeydew were 
studied using solid phase micro extraction technique. 
Heptacosane, Octadecane, 1, 2-Benzenedicarboxylic 
acid and Hexadecanoic acid were the volatile 
compounds detected.

The sticky trap catch of adult wasps of A. 
dactylopii was found to be  more in mealybug colonies 
with honeydew (Figure 35) and the highest adults 
were trapped in the mealybug colonies with honeydew 
secretion (4.35 adults/trap) during the month of 
March as compared to the mealybug colonies without 
honeydew (1.16 adults/trap) under field conditions 
(Figure 36).

{MÌ 36:  E So>ŠQ>mBbmonr A{YJ«hU na hZrS>çy ódU H$m à^md
Figure 36: Effect of honeydew secretion on capture of 

Anagyrus dactylopii adults 
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H¥${Ì_ n[adoe _| H«$mBgmonabm Ho$ ~hþàOVm VWm 
A§S>-{ZjonU na {_br~J hZrS>çy Ho$ à^md H$m 
AÜ¶¶Z

àm¡T> H«$mBgmonabm Ho$ ~hþàOVm VWm XrKm©¶w H$m AÜ¶¶Z 
{_br~J hZrS>çy CnMm[aV VWm gm’$ A§JyabVm H$s emIm _| {H$¶m 
J¶m& {dH$ën à¶moJ _| AZwnMm[aV H$s  VwbZm _| hZrS>çy CnMm[aV 
emIm _| H«$mBgmonabm H$s CƒV_ _mÜ¶ ~hþàOVm VWm XrKm©¶w XO© 
H$s JB© & 

H¥${Ì_ hZrS>çy CnMm[aV n[adoe _| H«$mBgmonabm Zo 51.00, 
27.60 Am¡a 18.80 A§So>, àW_, {ÛVr¶ Am¡a V¥Vr¶ BÝñQ>ma H$mo 
Im¶m O~{H$ AZwnMm[aV _| 21.30, 15.20 Am¡a 10.00 A§So>, 
àW_, {ÛVr¶ Am¡a V¥Vr¶ BÝñQ>ma H$mo Im¶m ({MÌ 37)&

Vm{bH$m 17: H«$mBgmonabm Ho$ ~hþàOVm VWm Am¶w na 
hZrS>çy H$m à^md
Table 17: Effect of honeydew on fecundity and 
longevity of Chrysoperla

CnMma/
Treatments

Total 
fecundity

Adult female 
longevity (days)

Honeydew 
sprayed shoots 68.30a 19.70a

Clean shoots 23.70b 7.20b

F value 23.21 93.94

P value P<0.0001 P<0.0001
Means followed by same letter do not differ significantly from 
each other.

Studies on the effect of honeydew 
of mealybug over the fecundity and 
oviposition of Chrysoperla under in vitro 
conditions

The fecundity and longevity of adult Chrysoperla 
was studied on mealy bug honeydew treated and 
clean grapevine shoots. The honeydew treated shoots 
recorded the highest mean fecundity and longevity of 
Chrysoperla as compared to untreated clean shoots in 
the choice experiments (Table 17). 

The number of crawlers, second instar nymphs and 
third instar nymphs predated upon by the Chrysoperla 
in the zone treated with the honeydew was 51.00, 27.60 
and 18.80 respectively compared to 21.30 eggs, 15.20 
crawlers, 10.00 second instar nymphs predated in the 
control zone under in vitro conditions (Fig 37).
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{MÌ 37: H«$mBgmonabm H$s na^jU j_Vm na hZrS>çy H$m à^md
Figure 37: Effect of honey dew on predatory potential of 

Chrysopelra 

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

V. A§Jya àg§ñH$aU Am¡a _yë¶ g§dY©Z Ho$ {bE ’$gb-nyd© Am¡a -~mX VH$ZrH$m| H$m {dH$mg

β-½byH$mo{gSo>µO CËnmXZ H$aZo dmbo I‘ra 
Cn^oXm| H$s  nhMmZ Am¡a Am§H$bZ VWm 
dmBZ H$s JwUdÎmm na BZH$m  à^md

H¡$~Z} gm¡{dZm| dmBZ Ho$ gm¡J§Y ¶m¡{JH$m| na 
I‘ra Cn^oXm| H$m à^md

df© 2014-15 Ho$ AÜ¶¶Z Ho$ Xm¡amZ Xmo I_ra Cn^oXm| 
drEgAmB© -1106 Am¡a EgnrAma H$mo β-½byH$mo{gSo>µO J{V{d{Y¶m| 

IDENTIFICATION AND EVALUATION OF 
β-GLUCOSIDASE PRODUCING YEAST 
STRAINS AND ITS IMPACT ON WINE 
QUALITY

Effect of yeast strains on aroma compounds 
in wines of Cabernet Sauvignon

Two yeast strains, VSI-1106 and SPR, were 
found positive to β-glucosidase activities during 
studies conducted during 2014-15. These strains were 
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used to prepare wine from Cabernet Sauvignon and 
compared with commercial yeast strain SPW. The 
wines were tested for aroma compounds. A total of 
69 aroma compounds were detected by GC-MS/MS. 
The quantities of aroma compounds viz.; 1-Octen-3-
ol; 2-Propyn-1-ol, propionate; 1-Butanol, 3-methyl-; 
1-Butanol, 3-methyl-, acetate; 1-Pentanol; Hexane, 
1-methoxy-; Benzene, 1-methyl-4-(1-methylethyl)-; 
Octanoic acid, 2-phenylethyl ester;  Benzenepropanoic 
acid, .alpha.-hydroxy-; and Benzaldehyde, 
4-methyl- were much higher in wines produced from 
β-glucosidase positive yeast strains (SPR and VSI 
1106) in comparison to β-glucosidase negative yeasts. 
Fifty three aroma compounds were commonly found 
in these wines with variations in their concentrations. 
A group of 13 compounds was present only in wines 
produced by β-glucosidase positive yeast strains (Table 
18).

The aroma compounds 1,3-Cyclohexadiene, 
1-methyl-4- (1-methylethyl)- (Lemon aroma) and 
Benzeneacetaldehyde (floral and honey aroma) were 
present in wine produced by SPR. In case of wines 
obtained with VSI 1106, propanoic acid, 2-methyl-; 
1-Nonanol and 1-Decanol compounds were uniquely 
present. However, 1-Decanol was lower than its 
threshold level. All three compounds are related to 
release of fruity aromas.

Effect of β-glucosidase yeast strains on 
wine quality of Sauvignon Blanc and 
Cabernet Sauvignon

These three yeast strains were also used for wine 
making from Cabernet Sauvignon (red) and Sauvignon 
Blanc (white) varieties. The preliminary results of 
the wine quality are given in table 19. The aroma 
compounds will be studied after maturation of wines.

Screening of yeast strains

Ten yeast strains obtained from Division of Post 
Harvest Technology, IIHR, Bengaluru were also 
screened for the production of β-glucosidase during 
fermentation. No strain showed positive response to 
β-glucosidase enzyme. 

Ho$ {bE gH$mamË_H$ nm¶m J¶m& BZ Cn^oXm| H$mo H¡$~Z} gm¡{dZm| go dmBZ 
V¡¶ma H$aZo Ho$ {bE BñVo_mb {H$¶m Am¡a dm{UpÁ¶H$ I_ra Cn^oX 
EgnrS>ãë¶y Ho$ gmW VwbZm H$s JB©& dmBZm| H$m gwJ§Y ¶m¡{JH$m| Ho$ {bE 
narjU {H$¶m J¶m& Orgr E_Eg/E_Eg Ûmam Hw$b 69 gwJ§Y ¶m¡{JH$ 
nm¶o JE& gwJ§Y ¶m¡{JH$m| Zm{_V 1-AmoŠQ>oZ-3-Amob; 2-àmo{nZ-
1-Amob, àmo{nAmoZoQ>; 1-ã¶yQ>oZmob, 3-{_WmBb; 1-ã¶yQ>oZmob, 
3-{_WmBb, EgrQ>oQ>; 1-n|Q>mZmob; hoŠgoZ, 1-{_WmoŠgr-; ~|OrZ, 
1-{_WmBb-4-(1-{_WmBb BWmBb)-; AmoŠQ>oZmoBH$ E{gS>, 
2-{’$ZmBb BWmBb EñQ>a; ~oÝOrZ àmonoZmoBH$ E{gS>, Eë’$m-
hmBS´>mo, Am¡a ~|OëS>rhmBS>, 4-{_WmBb- β-½bwH$mo{gSo>g gH$mamË_
H$ I_ra Cn^oXm| (EgnrAma Am¡a drEgAmB© 1106) go CËnm{XV 
dmBZ _| gm_mÝ¶ I_ra H$s VwbZm _| H$m’$s Á¶mXm Wo& VaonZ  gwJ§Y 
¶m¡{JH$mo BZ g^r dmBZm| _| nmE J¶m hmbm§{H$ gm§ÐVm _| {^ÞVm Wr& 
13 ¶m¡{JH$ (Vm{bH$m 18) Ho$db CZ dmBZm| _| _m¡OyX Wo {OÝh|  
gH$mamË_H$ I_ra Cn^oXm| Ûmam ~Zm¶m J¶m Wm& 

gwJ§Y ¶m¡{JH$m| 1-{_WmBb-4-(1- {_WmBbBWmBb)-1,3-
gmBŠbmohoŠOoS>rZ (Zt~y gwJ§Y) Am¡a ~¢OtZE{gQ>oëS>rhmBS> (nwîn 
Am¡a ehX gwJ§Y) EgnrAma Ûmam CËnm{XV dmBZ _| CnpñWV Wo& 
drEgAmB© 1106 go àmá dmBZ Ho$ _m_bo _|, àmonoZmoBH$ E{gS>, 
2-{_WmBb, 1-ZmoZmZmob Am¡a 1-So>H$mZmob ¶m¡{JH$ {d{eï> ê$n go 
CnpñWV Wo& hmbm§{H$, 1- So>H$mZmob H$s _mÌm AnZr à^mdgr_m 

ñVa H$s VwbZm _| H$_ Wr& g^r VrZ ¶m¡{JH$ ’$b gwJ§Y XoZo dmbo Wo&

β-½byH$mo{gSo>µO CËnm{XV H$aZo dmbr I‘ra 
Cn^oXm| H$m H¡$~Z} gm¡{dZm| Am¡a gm¡{dZm| ãbm± H$s 
dmBZ JwUdÎmm na à^md

BZ VrZ I_ra Cn^oXm| H$m BñVo_mb H¡$~Z} gm¡{dZm| (bmb) 
Am¡a gm¡{dZm| ãbm± (g’o$X) {H$ñ_m| go dmBZ ~ZmZo Ho$ {bE {H$¶m 
J¶m& dmBZm| Ho$ àma§{^H$ n[aUm_ Vm{bH$m 19 _| {X¶o JE h¢&  gwJ§Y 
¶m¡{JH$m| H$m AÜ¶¶Z dmBZ H$s n[an¹$Vm Ho$ ~mX {H$¶m OmEJm& 

I_ra Cn^oXm| H$s Om§M 

^m ~m AZw g§ñWmZ, ~|Jbwê$ Ho$ nrEMQ>r g§^mJ go àmá I_ra 
H$s Xg Cn^oXm| H$s {H$ÊdZ Ho$ Xm¡amZ β-½byH$mo{gSo>µO Ho$ CËnmXZ Ho$ 
{bE Om§M H$s JB©& {H$gr ^r I_ra H$s Cn^oX Zo β-½byH$mo{gSo>µO 
Ho$ {bE gH$mamË_H$ à{V{H«$¶m Zht {XImB©&
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Vm{bH$m 18: Ho$db β-½bwH$mo{gSo>g gH$mamË_H$ go ~ZmB© dmBZ _| CnpñWV gwJ§Y ¶m¡{JH$
Table 18: Aroma compounds available only in wines produced from β-glucosidase positive yeast 
strains

H«$.
g§.

¶m¡{JH$ H$m Zm_ /
Name of compounds

_mÌm (nrnr~r)/
Quantity (ppb)

SPR VSI 1106

1 2-Butanone 43 62

2 Acetaldehyde 65 77

3 1,3-Cyclohexadiene, 1-methyl-4-(1-methylethyl)- 23 0

4 3-Cyclohexene-1-methanol,.alpha.,.alpha.4-trimethyl- 42 41

5 Butanoic acid, 1-methylhexyl ester 280 177

6 Benzene, 1-methyl-4-(1-methylethenyl)- 103 80

7 Propanoic acid, 2-methyl- 0 1367

8 1-Nonanol 0 20

9 1-Decanol 0 50

10 Benzoic acid, 2-methylpropyl ester 159 177

11 Formic acid, 2-phenylethyl ester 155 111

12 2-Methoxy-4-vinylphenol 21 29

13 Benzeneacetaldehyde 17 0

Vm{bH$m 19: dmBZ JwUdÎmm Ho$ {bE I_ra Cn^oXm| H$m Am§H$bZ
Table 19: Evaluation of yeast strains for wine quality

dmBZ _mnX§S> /
Wine parameters

gm¡{dZm| ãbm± / Sauvignon Blanc H¡$~Z} gm¡{dZm| / Cabernet Sauvignon

VSI 1106 SPR SPW VSI 1106 SPR SPW

Ethanol (%) 11.60 12.70 11.50 12.10 11.50 11.30

Malic acid (g/l) 2.90 3.50 4.30 3.70 4.10 4.30

Total acid (g/l) 4.40 5.50 6.00 5.00 5.20 5.50

VA (g/l) 0.26 0.32 0.30 0.23 0.26 0.20

pH 3.54 3.28 3.31 3.62 3.61 3.59

WINERY BY-PRODUCTS UTILIZATION FOR 
VALUE ADDITION IN FOOD PRODUCTS 

Fine wine lees

Fine wine lees of ten red wines were collected, 
processed and stored at -20°C. Protein content and 
other bioactive compounds in these leeses were 

ImÚ nXmWm] _| _yë¶g§dY©Z hoVw dmBZar 
Cn-CËnmXm| H$m à¶moJ

_hrZ dmBZ VbN>Q> 
Xg bmb dmBZ {µH$ñ_m| Ho$ _hrZ VbN>Q> H$mo  EH$Ì, g§gm{YV Am¡a 

-20 {S>J«r gopëg¶g na g§J«{hV {H$¶m J¶m& dmBZ VbN>Q> _| àmoQ>rZ 
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_mÌm Am¡a AÝ¶ O¡dg{H«$¶ ¶m¡{JH$m| H$m {díbofU {H$¶m J¶m& Vm{bH$m 
20 _| àñVwV Am§H$‹S>m| go nVm Mbm h¡ {H$ H¡$bmS>moH$ go EH$Ì VbN>Q> 
~ohVa Wm BgH$m AZwgaU no{Q>Q> dS>m}Q>  Am¡a H¡$~Z} gm¡{dZm| Zo {H$¶m&

analyzed. Data presented in Table 20 showed that the 
lees collected from Caladoc was better, followed by 
Petit Verdot and Cabernet Sauvignon.

STANDARDIZATION OF PREHARVEST AND 
DRYING TECHNIQUES FOR IMPROVING 
RAISIN QUALITY

Quality of grapes used for preparing raisins is 
influenced by several factors such as variety, age of vine, 
and climatic conditions. Weather factors prevailing 
during grape drying also play a very important role 
and decide the quality of raisins. This experiment 
was designed to develop suitable methodologies for 
production of quality raisins under high humidity. The 
experiment consisted of five GA3 treatments and 5 
drying treatments. The proposed drying conditions are 
drying under Pune ambient condition, drying under 
controlled temperature and RH conditions (35-40 ºC 
and RH 25%; 35-38 ºC and RH 35-40%; 25-30 ºC and 
RH 70-80%) and mechanical drying.

Five GA3 treatments given in table 21 were given 
to five varieties (Thompson Seedless, 2A Clone, 

Vm{bH$m 20: {d{^Þ bmb dmBZ {µH$ñ_m| go EH${ÌV _hrZ dmBZ VbN>Q> H$m Am§H$bZ

Table 20: Evaluation of fine wine leese collected from different red wines

dmB©Z {H$ñ_
Wine variety

Hw$b {’$Zmo{bŠg 
({_J«m/J«m)/Total 
Phenolics (mg/g)

E§WmgmB{ZÝg ({_J«m/
br)/Anthocyanins 

(mg/l)

Q>¡{ZÝg§ ({_J«m/J«m)
Tannins (mg/g)

àmo{Q>Ýg ({_J«m/
J«m)/Proteins 

(mg/g)

{eamP / Shiraz 28.73 242.90 1.96 17.60

{gZgm| / Sinsaut 31.07 70.81 1.56 38.84

H$bS>moH$ / Caladoc 70.34 812.00 8.90 40.80

{J«Zoe / Grenache 66.04 82.73 5.18 22.80

{Zbw{gAmo / Niellucio 42.82 52.94 2.06 31.42

Q>o_à{Zbmo / Tempranillo 35.90 104.00 1.50 35.42

no{Q>Q> dS>m} / Petit Verdot 93.60 481.50 3.88 43.42

_bm} / Merlot 58.68 18.53 4.20 24.00

H¡$~Z} µ’«$m§H$ / Cabernet Franc 37.02 117.81 3.10 20.00

H¡$~Z} gm¡{dZm|/Cabernet Sauvignon 10.40 840.00 11.98 35.70

{H$e{_e JwUdÎmm _| gwYma bmZo Ho$ {bE 
Vw‹S>mB© nyd© ’$gb Am¡a ewîH$Z H$s VH$ZrH$ H$m 
_mZH$sH$aU

{H$e{_e ~ZmZo Ho$ {bE A§Jya H$s JwUdÎmm {d{^Þ H$maH$m| 
O¡go {H$ñ_, bVm H$s C_« VWm Obdm¶w n[apñW{V¶m| go à^m{dV 
hmoVr h¡& ewîH$Z Ho$ Xm¡amZ {dÚ_mZ _m¡g_ H$maH$ ^r EH$ ~hþV hr 
_hËdnyU© ^y{_H$m {Z^mVo h¢ Am¡a {H$e{_e H$s JwUdÎmm V¶ H$amVo 
h¢& ¶h à¶moJ Cƒ AmÐ©Vm Ho$ VhV JwUr¶ {H$e{_e CËnmXZ Ho$ {bE 
Cn¶wº$ VarHo$ {dH${gV H$aZo Ho$ {bE {S>OmBZ {H$¶m J¶m Wm& à¶moJ 
_| nm§M OrE

3
 CnMma Am¡a 5 ewîH$Z CnMma em{_b Wo& àñVm{dV 

ewîH$Z n[apñW{V¶m± _|, nwUo n[adoe Ho$ VhV pñW{V ewîH$Z, {Z¶§{ÌV 
Vmn_mZ Am¡a AmÐ©Vm Ho$ VhV ewîH$Z (35-40 ºgo Am¡a AmÐ©Vm 
25%, 35-38 ºgo Am¡a AmÐ©Vm 35-40%, 25-30 ºgo Am¡a 
AmÐ©Vm 70-80%) VWm  ¶m§{ÌH$ ewîH$Z Wo&

Vm{bH$m 21 _| {XE JE nm§M OrE
3
 CnMma, nm§M {H$ñ_m| 

(Wm°_gZ grS>b¡g, 2E ŠbmoZ, _m{UH$ M_Z, gmoZmH$m Am¡a 
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g§Sw>ImZr) nm±M ñWmZm| Ho$ A§Jya ~mJm| C_Xr ({Obm gm§Jbr), 
gw^mfZJa ({Obm gm§Jbr), ZJZgwa ({Obm gmobmnwa), CJm{X 
({Obm gmobmnwa) Am¡a _amÐ~g§K ({Obm nwUo) na {XE JE Wo&

Manik Chaman, Sonaka and Sandhukhani) grown 
in 5 vineyards located at Umdi (district Sangli), 
Subhashnagar (district Sangli), Nagansur (district 
Solapur), Ugadi (district Solapur) and MRDBS (Pune). 

The structure for controlled conditions is 
under construction and therefor this year, raisins 
were prepared under ambient Pune conditions and 
mechanical dryer (Figure 38). Raisins grapes harvested 
from different locations were prepared at ambient 
Pune conditions using the protocol developed at the 
Centre. Preparation of raisins under ambient condition 
(Maximum and minimum temperature 33.1°C and 
17.66 °C respectively; Maximum and minimum RH 
81.8 % and 31.4% respectively) took 12 days.  Raisin 
recovery ranged from 30.4% (2A clone at Solapur) 
to 44.26% (Sonaka at Pune). Maximum green raisins 
(74%) were produced from 2A clone, Solapur, followed 
by Manik Chaman, Solapur (72.25). Maximum golden 
yellow raisins were found in Manik Chaman, Umadi 
(51%) followed by Sonaka, Pune (47%). In case of T5 
resulted in higher proportion of large sized raisin (≥10 
mm) in 2A Clone (97.1%) and Thompson Seedless 
(95.8%). On the other hand, T4 in Sonaka and T3 in 
Manik Chaman resulted in higher proportion of large 
sized raisin (≥10 mm) (90.85 and 85.22 respectively). 
Thus GA3 application improved raisin size in all the 
studied varieties.

The raisins were also prepared from grapes collected 
from Sangli in mechanical dryer. Drying at 45 oC took 
five days for raisin preparation.  All the prepared raisins 
were of uniform golden yellow in colour. In Thompson 

Vm{bH$m 21: OrE
3
 CnMma Ho$ {ddaU

Table 21: Details of GA3 treatment

CnMma
Teatment

{ddaU
Details

Treatment 1 No GA3 application (Control).

Treatment 2 GA3 (10 ppm) application for rachis elongation at pre-bloom stage

Treatment 3 GA3 (15 ppm) application at pre-bloom stage and flowering

Treatment 4 GA3 (15 ppm) application at pre-bloom stage, flowering and after setting for increase in size

Treatment 5 GA3 (25 ppm) application at pre-bloom stage and after setting for increase in size. (Only for 
Thompson Seedless and 2A Clone)

{Z¶§{ÌV g§aMZm {Z_m©UmYrZ h¡ AV: Bg gmb {H$e{_e nwUo 
H$s pñW{V Ho$ n[adoe Am¡a ¶m§{ÌH$ S´>m¶a ({MÌ 38) Ho$ VhV V¡¶ma 
H$s JBª& A§Jya AbJ AbJ ñWmZm| go Vmo‹S>o JE Am¡a {H$e{_e nwUo 
H$s pñW{V Ho$ n[adoe _| H|$Ð Ûmam {dH${gV àmoQ>moH$m°b H$m Cn¶moJ H$a 
V¡¶ma H$s JB©& n[adoe Ho$ VhV {H$e{_e H$s V¡¶mar (A{YH$V‘ Am¡a 
Ý¶yZV‘ Vmn‘mZ H«$‘e: 33.1 °go Am¡a 17.66 °go; A{YH$V‘ 
Am¡a Ý¶yZV‘ gmnoj AmÐ©Vm H«$‘e: 81.8% Am¡a 31.4%) _| 
12 {XZ bJ JE& {H$e{_e nwZ… àm{á 30.4% (gmobmnwa _| 2E 
ŠbmoZ) go boH$a 44.26% (nwUo _| gmoZmH$m) VH$ hþB©& A{YH$V_ 
har {H$e{_e (74%) 2E ŠbmoZ, gmobmnwa go CËnm{XV hþBª 
{OgH$m AZwgaU _m{UH$ M_Z gmobmnwa (72.25%) Zo {H$¶m Wm& 
A{YH$V_ gwZhao nrbo {H$e{_e _m{UH$ M_Z, C_Xr (51%) 
go {_bo {OgH$m AZwgaU gmoZmH$m, nwUo (47%) Zo {H$¶m& Q>r5 _| 
Cƒ AZwnmV _| ~‹S>o AmH$ma (10 {__r) Ho$ {H$e{_e 2E  ŠbmoZ 
_|  (97.1%) VWm Wm°_gZ grS>b¡g _| (95.8%) CËnm{XV {H$E&  
Xygar Amoa, Q>r4 _| gmoZmH$m Am¡a Q>r3 _| _m{UH$ M_Z go ~‹S>o AmH$ma 
Ho$ {H$e{_e (10 {__r) àmá hþE (90.85 Am¡a 85.22 H«$_e…)& 
Bg àH$ma g^r AÜ¶¶Zm| _| OrE

3
 AZwà¶moJ Zo g^r {µH$ñ_m| Ho$ 

{H$e{_e AmH$ma _| d¥{Ô H$s&

gm§Jbr go EH${ÌV A§Jyam| go ¶m§{ÌH$ S´>m¶a Ûmam ^r {H$e{_e 
V¡¶ma {H$E JE& 45º gopëg¶g na {H$E JE ewîH$Z _| {H$e{_e 
~ZmZo Ho$ {bE nm§M {XZ bJo& g^r V¡¶ma {H$e{_e g_mZ a§J _| 
gwZhao nrbo a§J Ho$ Wo& Wm°_gZ grS>b¡g _|, {H$e{_e nwZ… àm{á 
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Seedless, the raisin recovery ranged from 42% (T1) to 
33.3% (T4), however proportion of large sized raisin 
(≥10 mm) was higher in T4 (97.7%) as compared to T1 
(95.31%). In Sonaka, raisin recovery ranged from 26.2 
% (T2) to 17.9 (T4) and the proportion of large sized 
raisins was maximum in T2 (92.91%) and minimum in 
T1 (66.95%). No green colour raisins were produced in 
mechanical dryer.

Lipid and fatty acid profiling in grape 
seeds and seed oil 

High resolution mass spectrometric analysis 
was used for lipidomic profiling to identify lipid 
classes along with conjugated fatty acids in seeds 
of different grape varieties viz.  Medika, Cabernet 
Sauvignon, Bangalore Blue and Shiraz. The most 
abundant lipid class identified in all the grape varieties 
was triacylglycerides (TAGs) and some classes 
of phospholipids – Phosphatidylcholine (PC) and 
Phosphatidylethanolamine (PE). Amongst all grape 
varieties, the highest lipid content was found in 
Medika. Lipids were found with much higher intensity 
in positive as compared to negative ionisation mode. 
Major classes of fatty acids were 16:0, 16:1, 18:0, 
18:1, 18:2 and essential fatty acids like 18:3 with 18:2 
(linoleic acid) and 18:3 (linolenic acid) were found 
to be relatively more abundant in all the varieties. A 
non-targeted screening lead to the identification of 
several masses with varying levels in different grape 
varieties. Post-acquisition data processing provided a 
comparative picture of these e.g. phosphatidylcholine 
and linoleic acid were found at twice the levels in 
Medika as compared to Bangalore Blue.

42% (Q>r1) go boH$a 33.3% (Q>r4) VH$ Wr, hmbm§{H$ ~‹S>o 
AmH$ma Ho$ (10 {__r) {H$e{_e H$m AZwnmV Q>r1 (95.31%) 
H$s VwbZm _| Q>r4 (97.7%) _| A{YH$ Wm& gmoZmH$m _| {H$e{_e 
nwZ… àm{á 26% (Q>r1) go boH$a 17.9% (Q>r4) VH$ Wr Ed§ ~‹S>o 
AmH$ma Ho$ (10 {__r) {H$e{_e H$m AZwnmV Q>r1 (66.95%) H$s 
VwbZm _| Q>r2 (92.91%) _| A{YH$ Wm& ¶m§{ÌH$ S´>m¶a _| V¡¶ma 
{H$E JE {H$gr {H$e{_e H$m a§J ham Zht Wm&

A§Jya Ho$ ~rO Am¡a ~rO Vob _| {b{nS> Am¡a 
dgr¶ Aåbm| H$s ê$naoIm

A§Jya H$s {d{^Þ {µH$ñ_m| _o{S>H$m, H¡$~Z} gm¡drZm|, ~§Jbmoa ãë¶y 
VWm {eamO Vob H$m Cƒ {d^oXZ _mg ñnoŠQ´>mo_opQ´>H$ narjU Ho$ 
Cn¶moJ Ûmam {d{^Þ {b{nS> dJm] Ho$ gmW g§¶wp½_V dgr¶ Aåbm| H$s 
nhMmZ Ho$ {bE {bnmoS>mo{_H$ àmo’$mBb H$m à¶mg {H$¶m J¶m Wm& 
g^r A§Jya H$s {H$ñ_m| _| g~go àMwa {b{nS> dJ© Q´>mBE{gbp½bgamBS> 
(Q>¡J) VWm AÝ¶ ’$moñ’$mo{b{nS> dJ© ’$moñ’${Q>S>mBbH$mobrZ (nrgr), 
Am¡a ’$moñ’${Q>S>mBbBWoZmobm_rZ (nrB©) H$s nhMmZ H$s JB©& A§Jya 
H$s g^r {H$ñ_m| Ho$ ~rM, CƒV_ {b{nS> gm_J«r _o{S>H$m _| {_br& 
ZH$mamË_H$ Am¶ZrH$aU _moS> H$s VwbZm _| gH$mamË_H$ _moS> _| 
{b{nS> H$m’$s Cƒ Vrd«Vm Ho$ gmW nmE JE& _w»¶ dgr¶ Aåb 
16:0, 16:1, 18:0, 18:1, 18:2 dJm] go Wo VWm _m¡{bH$  dgr¶ 
Aåbm| O¡go 18:2 ({bZmo{bH$ Aåb) Am¡a 18:3 ({bZmobo{ZH$ 
Aåb) ̂ r g^r {µH$ñ_m| _| AnojmH¥$V A{YH$ àMwa _mÌm _| nm¶o JE& 
J¡a b{jV Om§M go A§Jya H$s {µH$ñ_m| _| {d{^Þ ñVa dmbo H$B© Ðì¶m| 
H$s nhMmZ hþB©& A{YJ«hU níMmV S>mQ>m àmogoqgJ Zo VwbZmË_H$ 
Vñdra àXmZ H$s CXmhaUV: ~¢Jbmoa ãby H$s VwbZm _| _o{S>H$m _| 
’$moñ’${Q>S>mBbH$mobrZ VWm {bZmo{bH$ Aåb H$m ñVa XwJwZm Wm&

{MÌ 38: nwUo H$s pñW{V Ho$ n[adoe Am¡a ¶m§{ÌH$ S´>m¶a _| V¡¶ma {H$E JE {H$e{_e
Figure 38: Preparation of raisins under (a) ambient Pune conditions and (c) mechanical dryer
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VI. FOOD SAFETY IN GRAPES AND ITS PROCESSED PRODUCTS.

VI. A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| _| ImÚ gwajm

~XbVo E_AmaEb Ho$ g§X^© _| ZB© {n‹T>r Ho$ 
H$sQ>ZmeH$m| Ho$ AnKQ>Z na AÜ¶¶Z

A§Jya _| gm¶ZQ´>o{Z{bnamob, {nH$mopŠgñQ´>mo{~Z 
Am¡a A_oŠQ´>moQ>m{S>ªJ + S>mB©{_Wmo_mo’©$ H$m 
AnKQ>Z

A§Jya _| gm¶ZQ´>o{Z{bnamob, {nH$mopŠgñQ´>mo{~Z Am¡a 
A‘oŠQ´>moQ>m{Sª>J+S>mB©{_Wmo_mo’©$ _| àñVm{dV Am¡a XwJwZo à_mU na 
AnKQ>Z J{VH$s Am¡a VwS>mB© nyd© A§Vamb H$m àjoÌ AnKQ>Z AÜ¶¶Z 
{H$¶m J¶m&  gm¶ZQ´>o{Z{bnamob Am¡a {nH$mopŠgñQ´>mo{~Z agm¶Z H$m 
Adeof A§Jya _| g~go Á¶mXm {XZm| VH$ ahVm h¡ (90 {XZ) Am¡a 
àW_ + àW‘ H«$_ Anì¶¶ J{VH$s H$m AZwgaU H$aVm h¡& Zã~o {XZm| 
Ho$ Z_yZo EH$ÌU Ho$ ~mX ^r ¶h Adeof B©¶y-E_AmaEb (0.001 
{_J«m/{H$bmo gm¶ZQ´>o{Z{bnamob Am¡a {nH$mopŠgñQ´>mo{~Z Ho$ {bE) 
ñVa Ho$ D$na  ahm, Bg {bE 90 {XZm| go Á¶mXm H$m VwS>mB© nyd© 
A§Vamb XmoZm| agm¶Zm| Ho$ {bE {g’$m[ae {H$¶m J¶m& A_oŠQ´>moQ>m{Sª>J 
+ S>mB©{‘Wmo‘mo’©$ H$m (B©¶y-E_AmaEb 6.0 {_J«m/{H$bmo Am¡a 3.0 
{_J«m/{H$bmo H«$‘e: A_oŠQ´>moQ>m{Sª>J Am¡a S>mB©{_Wmo_mo’©$ Ho$ {bE) VwS>mB© 
nyd© A§Vamb àñVm{dV Am¡a XwJwZo à_mU na 26 Am¡a 31 {XZ h¡& 

{d{^Þ ’$gbm| _| {d{^Þ H¥${fagm¶Zm| Ho$ 
Vw‹S>mB© Ho$ g_¶ Ho$ Adeof

ZrMo {XE JE Adeof narjUm| H$mo 2015-16 _| nyam {H$¶m 
J¶m& g^r Z_yZm| _|, {_Å>r Am¡a ’$gb _| Vw‹S>mB© Ho$ g_¶ Ho$ Adeof, 
Adeof nVm bJmZo H$s gr_m Ho$ ZrMo Wo&

H«$. 
g§.

H¥${f agm¶Z H$m Zm_
Name of Agrochemical

’$gb / {_Å>r
Crop/ Soil

1. ’$moH©$bmoa’o$Z¶wamoZ/ Forchlorfenuron (CPPU) Am_, H$nmg, g§Vam/ Mango, Cotton, Orange

2. hoŠgmH$moZmOmob/ Hexaconazole Johÿ±, Mmdb Ho$ XmZo, Mmdb H$m ^ygm, {_Å>r / Wheat, Rice grain, Rice 
straw, Soil

3. Ho$ßQ>mZ/ Captan Johÿ±, Mmdb Ho$ XmZo, Mmdb H$m ^ygm, {_Å>r / Wheat, Rice grain, Rice 
straw, Soil

4. {H«$gmopŠgZ {_WmBb/  Kresoxim methyl Oram ~rO, {_Å>r/ Cumin seed, Soil
5. âby~|S>r¶m_mBS>/ Flubendiamide V§~mHy$ Ho$ nÎmo, {_Å>r/ Tobacco Leaves, Soil
6. Q>o~wH$moZmµOmob/ Tebuconazole Am_/ Mango
7. Q´>mB©âbmoŠgrñQ´>mo{~Z/ Trifloxystrobin Am_/ Mango

STUDIES ON DISSIPATION RATE OF NEW 
GENERATION PESTICIDES WITH REFERENCE 
TO CHANGING MRLS

Dissipation of Cyanitraniliprole, 
Picoxystrobin, and Amectrotradin + 
Dimethomorph in grape

A field dissipation study was conducted to 
evaluate dissipation kinetics and pre-harvest 
interval for cyanitraniliprole, picoxystrobin 
and amectrotardin+dimethomorph in grapes at 
recommended dose (RD) and double the recommended 
dose (DRD). The residues of cyanitraniliprole and 
picoxystrobin chemicals persist for long (> 90 days) 
in grapes and follow a 1st+1st order dissipation kinetics. 
The residues persist at above the EU-MRL level (0.01 
mg/Kg for cyanitraniliprole and picoxystrobin) even 
after 90 days of application hence a pre harvest interval 
(PHI) of >90 days is recommend for both the chemicals 
in grape. In case of amectrotradin + dimethomorph the 
pre harvest interval (PHI) values were 26 and 31 days 
for recommended dose and double recommended dose 
against the EU-MRL of 6.0 mg/kg for amectrotradin 
and 3.0 mg/Kg for dimethomorph, respectively.

HARVEST-TIME RESIDUES OF DIFFERENT 
AGROCHEMICALS IN VARIOUS CROPS

The following residue trials were completed during 
the period 2015-16. In all the samples the harvest time 
residue were below detectable limit both in soil and 
crop.
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H¥${f gm_J«r Ed§ àg§ñH¥$V CËnmXm| _| H¥${f-
agm¶Z Adeofm| Am¡a g§XyfH$m| H$m {díbofU 
Am¡a gwajm Am§H$bZ

{d{^Þ H¥${f gm_J«r _| H¥${f-agm¶Z Adeofm| 
Ho$ {bE ~hþ-Ad{eï> {d{Y H$m {dH$mg Am¡a 
nwï>rH$aU 

{d{^Þ _gmbo

_gmbm ~moS©> ^maV, dm{UÁ¶ Ed§ CÚmoJ _§Ìmb¶, ^maV 
gaH$ma Zo ^mH¥$AZwn-am.A§.AZw.Ho$. Ho$ amï´>r¶ g§àofU à¶moJembm 
(EZAmaEb) H$mo _gmbm| _| AbJ-AbJ ~hþ-Ad{eï> Ho$ 
{díbofUm| H$s {d{Y Ho$ {dH$mg Ho$ {bE g§nH©$ {H$¶m& VXZwgma 
EZAmaEb Zo _gmbm ~moS©> go AZw~§Y AZwg§YmZ n[a¶moOZm H$s 
Am¡a {d{^Þ _gmbm| _| ~hþ-Ad{eï> Om±MZo Ho$ VarH$m| H$mo {dH${gV 
{H$¶m&

H$mbr {_M© _| Orgr-E_Eg H$m Cn¶moJ H$aHo$ 155 
H$sQ>ZmeH$m| H$m Š¶ygrEMB©AmaEg AmYm[aV {ZîH$f©U VarH$m ~hþ-
Ad{eï> {díbofU Ho$ {bE _mZH$sH$aU Am¡a nwï>rH$aU {H$¶m J¶m&  
Cgr àH$ma Oram Am¡a Y{Z¶m _¡pQ´>Šg _| Orgr-E_Eg H$m Cn¶moJ 
H$aVo hþE 216 H¥${f agm¶Zm| Ho$ ~hþ-Ad{eï> {díbofU Ho$ VarH$m| 
H$m _mZH$sH$aU {H$¶m J¶m&

bmb {_M© nmCS>a _¡pQ´>Šg _|, 230 H$sQ>ZmeH$m| H$m, Orgr-E_
Eg Ho$ Cn¶moJ go ~hþ-Ad{eï> OëX {díbofU VarHo$ H$m {dH$mg 
Am¡a _mZH$sH$aU {H$¶m J¶m&

^maV _| hëXr H$mo EH$ _hËdnyU© _gmbm Ed§ a§J Ho$ ê$n _| 
BñVo_mb {H$¶m OmVm h¡& hëXr H$m ì¶mnH$ én go ImZo _| a§J Am¡a 
ñdmX Ho$ {bE Cn¶moJ {H$¶m OmVm h¡& Orgr-E_Eg _| Cƒ a§J 
gm_J«r Am¡a nm°br’o$Zmo{bH$ dU©H$ (Hw$Hy$©_rZ) _¡pQ´>Šg H$m Cn¶moJ 
H$aHo$ H$B© H$sQ>ZmeH$m| H$m {díbofU H$aZo Ho$ {bE ¶mo½¶ VarH$m 
{dH${gV {H$¶m J¶m& 

àm{U ómoV Ho$ CËnmX

^maVr¶ ImÚ gwajm Ed§ _mZH$ àm{YH$aU (E’$EgEgEAmB©) 
Zo àm{U ómoV go {_bZo dmbo CËnmX O¡go XyY, A§So> VWm _m§g _| 
{d{^Þ H$sQ>ZmeH$ Am¡a new {M{H$Ëgm Am¡f{Y¶m| H$s A{YH$V_ 
Adeof gr_m {ZYm©[aV H$s h¡& BZ CËnmXZm| H$mo Am¶mV H$aZo dmbo 
¶wamonr¶ Am¡a A_[aH$m O¡go Xoem| _| H$m’$s g»V A{YH$V_ Adeof 
gr_m {ZYm©[aV H$s h¡& dV©_mZ _| A~ VH$ H$moB© ì¶mnH$ AWdm 
{díbofUmË_H$ VarH$m CnbãY Zhr h¡, Omo{H$ E’$EgEgEAmB© H$s 

ANALYSIS AND SAFETY EVALUATION 
OF AGROCHEMICAL RESIDUES AND 
CONTAMINANTS IN AGRICULTURAL 
COMMODITIES AND PROCESSED PRODUCTS

Development and validation of multi-
residue method for pesticide residues in 
different commodities 

Different spices

The Spices Board, Ministry of Commerce, Govt. of 
India approached NRL, ICAR-NRCG for developing 
different multi-residue analysis methods for different 
spices having export significance. Accordingly, the 
NRL has taken up a contract research project from 
Spices Board and developed multi-residue methods in 
different spice commodities.

A QuEChERS based extraction method was 
optimized and validated for multiresidue analysis 
of 155 pesticides in black pepper using liquid 
chromatography mass spectrometry (LC-MS/MS). 
Similarly, a multi-residue method for rapid analysis of 
216 agrochemicals in cumin and coriander matrix by 
gas chromatography tandem mass spectrometry (GC-
MS/MS) was standardised.  

A multi-residue method was developed and 
validated for rapid analysis of 203 pesticides in red 
chili powder matrix by gas chromatography tandem 
mass spectrometry (GC-MS/MS).

Turmeric is used as an important spice and dye in 
India. Turmeric is widely used as a food colouring and 
flavouring agent. An efficient method was developed 
for analysis of large number of pesticides in these high 
colour content and poly phenolic pigment (curcumin) 
containing matrix on GC-MS/MS. 

Product of animal origin

Food Safety and Standard Authority of India 
(FSSAI) has set up MRL limit for different pesticides 
and veterinary drugs in products of animal origin 
such as milk, egg and meat. Further, more stringent 
MRL has been set for these products in the importing 
countries such as EU, USA etc. Currently there is no 
comprehensive analytical method is available to meet 
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the domestic requirement by FSSAI and the export 
requirement by APEDA or EIC. Hence following 
analytical methods were optimized in meat, milk and 
egg to meet the domestic and export requirement.

Pesticide residues in milk, egg and meat

Food products of animal origin such as milk 
and eggs have a great importance in daily human 
life. Bioaccumulation of persistent pesticides and 
polychlorinated biphenyls (PCBs) is potentially 
hazardous to the organisms at higher levels in food 
chain, such as humans. To fulfil the legal requirement 
of MRL set in these products, an efficient method was 
required for analysis of large number of pesticides and 
PCBs in these high fat and protein containing matrixes. 
An analytical method was thus developed for analysis 
on GC-MS/MS with a special focus on Indian Food 
Safety Act (FSSR) and EU legislation. 

Veterinary drugs in milk and egg

An extraction and analysis protocols were 
developed for simultaneous analysis of multi-class 
veterinary drug residues in milk and egg. The selected 
analytes belonged to different therapeutic classes viz. 
antibiotics, anticoccidials, an thelmintics, agonists, 
hormones, steroids, non-steroidal anti-inflammatory 
drugs and pesticides, and include approved as well as 
unapproved substances.

Accelerated solvent extraction techniques for pesticide 
residues in Yam and taro

A method for pesticide extraction by using 
accelerated solvent extractor technique for multi-
residue analysis of pesticides was developed.

Kaobw Amdí¶H$Vm Ho$ {bE VWm EnrS>m ¶m B©AmB©gr H$m {Z¶m©V 
Oê$aV Ho$ {bE _hËdnyU© h¡& Bg{bE Kaobw VWm {Z¶m©V H$s _m±J nyar 
H$aZo Ho$ {bE {ZåZ{b{IV {díbofUmË_H$ VarH$m| H$mo _m§g, XyY VWm 
A§S>mo Ho$ {bE AZwHw${bV {H$¶m J¶m&

XyY, A§So> VWm _m§g _| H¥${f-agm¶Z Adeof

XyY VWm A§S>m| H$m _mZdr¶ OrdZ _| ~hþV _hËd h¡& ImÚ 
l¥§Ibm _| CƒVa ñVa na, O¡go _mZd Ho$ {bE, H¥${f-agm¶Z VWm 
nm°brŠbmoarZoQ>oS> (nrgr~r) H$m O¡d-g§M¶ H$m’$s IVaZmH$ hmoVm 
h¡& BZ CËnmXH$m| H$mo E_AmaEb H$s H$mZyZr OéaVm| H$mo nyam H$aZo 
Ho$ {bE EH$ gj_ VarHo$ H$s Amdí¶H$Vm Wr, Omo H$B© H¥${f-
agm¶Z VWm nrgr~r H$m Cƒ Ma~r VWm àmo{Q>Z _¡pQ´>Šg _| {díbofU 
H$a gHo$& E’$EgEgAma Am¡a B©¶y {dYmZ H$mo _ÔoZOa aIVo hþE 
Orgr-E_Eg H$s ghm¶Vm go ¶h {díbofUmË_H$ VarH$m {dH${gV 
{H$¶m J¶m&

XyY Am¡a A§S>m| _| new {M{H$Ëgm Am¡f{Y¶m| Ho$ Adeof

XyY Am¡a A§S>m| _| new {M{H$Ëgm Am¡f{Y¶m| Ho$ Adeof H$m g_
H$m{bH$ {díbofU Ho$ {bE, {ZîH$f©U Am¡a {díbofU H$m àmoQ>moH$mob 
{dH${gV {H$¶m& MwZo hþE {díboî¶, {d{^Þ {M{H$Ëgr¶ g_yh O¡go 
E§Q>r~m¶mo{Q>H$, E§Q>rH$mopŠgS>m¶ëg, E§Q>rhopë_pÝW¸²$g, EJmo{ZñQ>, 
hm_m}Z, ñQ>oam°¶S>, J¡a ñQ>oam¶S>b E§Q>r-B§âbo_oQ´>r XdmAm| Am¡a 
H$sQ>ZmeH$m| H$m {hñgm h¡ Am¡a BZ_| AZw_mo{XV VWm J¡a AZw‘mo{XV 
nXmW© em{_b h¡&

aVmby Am¡a Vmamo _| H$sQ>ZmeH$ Adeof Ho$ {bE Ëd[aV 
{dbm¶H$ {ZîH$f©U VH$ZrH$ 

H$sQ>ZmeH$m| Ho$ ~hþ-Ad{eï> {díbofU Ho$ {bE H$sQ>ZmeH$ 
{ZîH$f©U H$m VarH$m Ëd[aV {dbm¶H$ {ZîH$f©U VH$ZrH$ H$s ghm¶Vm 
go {dH${gV {H$¶m J¶m&
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^maV go ¶yamo{n¶Z g§K H$mo {Z¶m©V hmoZo dmbo 
A§Jya _| H$sQ>ZmeH$ Ad{eï> {ZJamZr Ho$ 
{bE amï´>r¶ g§àofU à¶moJembm (EnrS>m Ûmam 
{Z{Y~Õ)

¶yamonr¶ g§K Ho$ Xoem| H$mo {Z¶m©V Ho$ {bE VmOo ’$b _| 
H¥${fagm¶Z Adeofm| H$mo {Z¶§{ÌV H$aZo Ho$ {bE Adeof {ZJamZr 
H$m¶©H«$_ H$m ¶h  13dm§ df© Wm& ¶yamonr¶ g§K Xoem| H$mo VmOo ’$b Ho$ 
{Z¶m©V Ho$ {bE Adeof {ZJamZr H$m¶©H«$_ 2015-16 Ho$ {bE {Xem 
{ZX}em| H$m AÚVZ {H$¶m J¶m& Bg _m¡g_ _|, O¡d-à^mdH$m[aVm 
Am¡a Vw‹S>mB© nyd© A§Vamb (nrEMAmB©) na ^mH¥$AZwn-amA§AZwH|$ Ûmam 
CËnÞ OmZH$mar Ho$ AmYma na, grAmB©~r Am¡a Ama gr Ho$ gmW 
bo~b Xmdo dmbo 42 H$sQ>ZmeH$m| (AZw~§Y 5) H$s {g’$m[ae H$s& 
{nN>bo gÌ Ho$ AZw^d, ~mOma _| à^mdr agm¶Zm| H$s CnbãYVm, 
{hVYmaH$m| H$s gyMZm, BË¶m{X Ho$ AmYma na 186 H$sQ>ZmeH$m| (+ 
CZHo$ M¶mnM¶m| Am¡a {dfmº$Vm _hËd Ho$ AmBgmo_g©) H$mo AZw~§Y 
9 _| em{_b {H$¶m J¶m VWm g^r {Z¶m©V Z_yZm| _| CZH$s {ZJamZr 
H$s JB©& _m¡g_ 2015-16 Ho$ {bE, 13 Zm{_V à¶moJembmAm| H$s 
Z_yZm| H$m narjU H$aZo Ho$ {bE {g’$m[ae H$s JB©& àdrUVm narjU 
H$m¶©H«$_, à{ejU Am¡a {ZJamZr Ho$ _mÜ¶_ go A§Jya _| H$sQ>ZmeH$m| 
Am¡a AÝ¶ àXyfUm| go ~hþ-Adeof Am¡a EH$b Adeofm| Ho$ {díbofU 
Ho$ {bE g^r Zm{_V à¶moJembmAm| Ho$ {bE _mZH$ g§MmbZ à{H«$¶m 
H$m gm_§Oñ¶ {H$¶m J¶m& J«onZoQ> Ho$ A{^boI Ho$ AmYma na, ¶yamonr¶ 
g§K H$mo {Z¶m©V Ho$ {bE _hmamï´>, H$Zm©Q>H$ Am¡a Am§Y« àXoe _| 
29050 IoV n§OrH¥$V {H$E JE&

¶yamonr¶ g§K Ho$ Xoem| H$mo {Z¶m©V Ho$ g§X^© _| E_AmaEb AnmbZ 
na [anmoQ>© Ho$ AmYma na 1491 Am§V[aH$ AbQ>© Omar {H$E JE& Bg_| 
go nwZ…-Z_yZo Ho$ n[aUm_ Am¡a E_AmaEb AZwnmbZ Ho$ AmYma na 
205 Am§V[aH$ AbQ>© aÔ {H$E JE& BgàH$ma  _m¡g_ 2015-16 
Ho$ {bE à^mdr Am§V[aH$ AbQ>© 1286 Wo Omo{H$ 2014-15 _| 
12.3% H$s VwbZm _| 12.1% Wo& AÀN>o _m¡g_ H$s pñW{V Ho$ 

NATIONAL REFERRAL LABORATORY FOR 
MONITORING PESTICIDE RESIDUES FOR 
EXPORT OF TABLE GRAPES FROM INDIA TO 
EU COUNTRIES (FUNDED BY APEDA)

This was the 13th year of the Residue Monitoring 
Program for controlling agrochemical residues in table 
grapes for export to the EU countries. The guidelines 
for residue monitoring programme, 2015-16 for export 
of table grapes to the EU countries was updated. In this 
season, a list of 42 pesticides (Annexure 5) with label 
claim with CIB and RC was recommended based on 
information generated by ICAR-NRCG on bio efficacy 
and Pre Harvest Interval (PHI).  A list of 186 pesticides 
(+ their metabolites and isomers of toxicological 
significance) were included in  Annexure 9 based on 
the experience of the previous season, availability of 
effective chemicals in the market, communication from 
the stake holders etc. and the same were monitored 
in all export samples. For the season 2015-16, 13 
laboratories nominated were recommended to test the 
samples. The SOPs for testing were harmonized for all 
the nominated laboratories on grape for multiresidue 
and single residue analysis of pesticides and other 
contaminants through different proficiency testing 
programs, training and surveillance audit. . A total of 
29050 farms were registered in Maharashtra, Karnataka 
and Andhra Pradesh for export to EU as per record on 
GRAPENET.

A total of 1491 internal alerts were issued on the 
basis of the reports on the MRL exceedances reported 
in the context of export to European Union Countries. 
Out of this, on the basis of re-sampling results and MRL 
compliance, around 205 internal alerts were revoked. 
Hence the effective internal alerts for the season 2015-
16 were 1286 which accounts for around 12.1% sample 

COLLABORATIVE, EXTERNALLY FUNDED, CONTRACT 
RESEARCH AND CONSULTANCY PROJECTS

gh¶moJr, ~mø {dÎm nmo{fV, AZw~§Y AZwg§YmZ 
Am¡a nam_e© n[a¶moOZm¶|
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~mdOyX {d’$bVm H$s Cƒ Xa A§Jya _{U na H$_ gyú_Ord _mÌm 
Am¡a H$_ ~m[ae H$s dOh go YmoZo H$s H$_r Ho$ H$maU hmo gH$Vm& Bg 
àH$ma Ho$ à^md, Omo{H$ Obdm¶w n[adV©Z Ho$ H$maU hmo gH$Vm h¡, na 
AmJm_r gÌ Ho$ {bE aUZr{V {dH${gV H$aZo Ho$ {bE {dMma {H$¶m 
OmZm Mm{hE& hmbm§{H$, H$moB© Z_yZo J§Vì¶ na {d’$b Zht aho Omo{H$ 
{ZJamZr H$s à^mderbVm H$m g§Ho$V h¡&

àdrUVm narjU (nrQ>r) H$m¶©H«$_

A§Jya _| H¥${fagm¶Z Adeofm| Ho$ {bE Xmo à{ejU H$m¶©H«$_ 
Am¡a àdrUVm narjU (nrQ>r) 10 {Xg§~a, 2015 Am¡a 6 OZdar 
2016 H$mo Am¶mo{OV {H$E JE& Bg H$m¶©H«$_ _| nyd© Vw‹S>mB© Z_yZm boZo 
Am¡a A§Jya _| H¥${fagm¶Z Ho$ {díbofU Ho$ {bE {díbofUmË_H$ {d{Y 
na MMm© H$s JB©& Cgr {XZ A§Jya H$s narjU gm_J«r à¶moJembmAm| 
Ho$ à{V{Z{Y H$mo {dV[aV H$s JB©& 

àË¶oH$ à{V^mJr à¶moJembm H$mo  A§Jya Ho$ {bE EnrS>m Ho$ 
Adeofm| {ZJamZr ¶moOZm Ho$ AZw~§Y 9 (AmaE_nr) Ho$ AZwgma 
H¥${fagm¶Z Ho$ {bE A§Jya H$s gpå_{lV  narjU gm_J«r H$m {díbofU 
H$aZm Wm&  nrQ>r Am§H$‹S>m| Ho$ {díbofU Ho$ AZwgma 9 à¶moJembmAm| 
Zo g^r bú¶ EZmbmBQ²g Ho$ {bE g§VmofOZH$ OoS> ñH$moa n[aUm_ 
+2 go -2 Ho$ ^rVa hm{gb {H$¶m& Bgr Vah, à{ejU Am¡a nrQ>r 
H$m¶©H«$_, {d{^Þ à¶moJembmAm| Ho$ {bE _y§J’$br Am¡a q^S>r Ho$ 
{bE ^r Am¶mo{OV {H$¶m J¶m&

à{ejU H$m¶©H«$_

H¥${f-agm¶Z Adeof {díbofU Ho$ {bE A§Jya Ho$ Vw‹S>mB© 
nyd© Z_yZo boZm

EH$ à{ejU H$m¶©H«$_ 8 OZdar H$mo ¶yamonr¶ g§K H$mo {Z¶m©V 
Ho$ {bE A§Jya Z_yZo _| em{_b à¶moJembmAm| Ho$ à{V{Z{Y¶m| Ho$ {bE 
Am¶mo{OV {H$¶m J¶m&  nwUo, _w§~B©, h¡Xam~mX, MoÞB©, ~|Jbya, H$mo{ƒ 
Am¡a H$mobH$mVm go {d{^Þ à¶moJembm à{V{Z{Y¶m| (150 ì¶{º$¶m|) 
Zo à{ejU H$m¶©H«$_ _| ^mJ {b¶m& ¶h H$m¶©H«$_ S>m° H$m¡{eH$ ~ZOu 
Am¡a S>m Ah‘X e~ra Q>r.nr. Ûmam qnnbJm±d, Zm{gH$ _| g_pÝdV 
{H$¶m J¶m& 

’$bm| Am¡a gpãO¶m| _| H$sQ>ZmeH$m| Am¡a nmXn d¥{Õ 
{Z¶m_H$ Adeofm| H$m Orgr E_Eg/E_Eg Am¡a Ebgr 
E_Eg/E_Eg na {díbofU

EAmoEgr B§Q>aZoeZb Ho$ ^maV AZw^mJ Ho$ gmW gh¶moJ go EH$ 
à{ejU H$m¶©H«$_ 23 d 25 Zd§~a, 2015 H$mo Am¶mo{OV {H$¶m 
J¶m& {d{^Þ ImÚ narjU à¶moJembmAm| go H$ar~ 15 Ho${_ñQ²g Zo 

failure compared to 12.3% in 2014-15. The higher rate 
of failure despite good weather condition might be due 
to less microbial load on berries and lack of washing 
effect because of rain. This type of effect which may 
be due to climate change needs to be considered for 
developing strategy for forthcoming season. However, 
no samples were failed at destination so far indicating 
the effectiveness of monitoring. 

Proficiency test (PT) programmes 

Two training programmes and proficiency tests 
(PT) were organized on 10th December 2015 and 6th 

January 2016 for agrochemical residues in grape. In 
this programme, pre harvest sampling and analytical 
method for agrochemicals analysis in grape was 
discussed. Then test material of grape was distributed 
to the representative of the laboratories on same day.

Each participant laboratory had to analyse a 
homogenised test material of grape for agrochemicals 
as per the Annexure 9 of the Residue Monitoring Plan 
(RMP) of APEDA for grape. Analysis of the PT data 
suggested that 9 laboratories achieved satisfactory 
Z-score results for all the target analytes, within the 
range -2 to +2. Similarly training programmes and PT 
was organized for peanut and okra also for different 
laboratories.

Training programmes

Pre-harvest sampling of grapes for 
agrochemicals residue analysis

A training programme was organized for the 
representatives of laboratories involved in grape 
sampling for export to the EU on 8th January, 2016. 
Different laboratory representatives (150 persons) 
from Pune, Mumbai, Hyderabad, Chennai, Bangalore, 
Kochi and Kolkata participated in the training 
programme. The training programme was co-ordinated 
by Dr. K. Banerjee and Dr. Ahammed Shabeer T.P. at 
Pimpalgaon, Nasik.

Residue analysis of pesticides and plant 
growth regulators in fruits and vegetables 
using GC-MS/MS and LC-MS/MS

A training programme was organized during 23rd 
to 25th November, 2015 in collaboration with India 
section of AOAC international. Around 15 chemists 
from different food testing laboratories participated in 
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H$m¶©H«$_ _| ^mJ {b¶m& à{ejU H$m¶©H«$_ _| H$sQ>ZmeH$m| Ho$ ~hþ-
Adeof {díbofU VWm  nmXn {dH$mg {Z¶m_H$m| O¡go ½bmB’$mogoQ> 
Am¡a S>mBWm¶moH$m~m©_oQ²g Ho$ Adeof {díbofU Ho$ VarH$m| H$mo em{_b 
{H$¶m J¶m& ¶h H$m¶©H«$_ S>m° H$m¡{eH$ ~ZOu Am¡a S>m Ah‘X e~ra 
Q>r.nr. Ûmam g_pÝdV {H$¶m J¶m&

^maV _| ì¶mnma {dH$mg Ho$ {bE ¶yamonr¶ g§K-
^maV j_Vm {Z_m©U nhb (grAmB©Q>rS>r) Ho$ VhV 
AbJ-AbJ EgAmaE_-¶m¡{JH$m| Ho$ {bE {d{Y¶m| Ho$ 
H$m¶m©Ýd¶Z Ho$ àmdYmZ Ho$ {bE j_VmAm| H$m {dH$mg 

¶yamonr¶ Am¶moJ Ûmam ^maV _| ì¶mnma {dH$mg Ho$ {bE ¶yamonr¶ 
g§K-^maV j_Vm {Z_m©U nhb Ho$ ~¡Za A§VJ©V 3 Aà¡b, 2015 
H$mo EZAmaEb, ^mH¥$AZwn-amA§AZwH|$, nwUo Ho$ gmW à{ejU 
Am¶mo{OV {H$¶m J¶m& à{ejU _| EgAmaE_-¶m¡{JH$m| O¡go 
EWr’$moZ, Šbmoa{_³dmQ>, ½bmB’$mogoQ>, nmam³dmQ>, S>mB³dmQ> Am{X 
H$m {díbofU em{_b Wm& ¶h H$m¶©H«$_ S>m° H$m¡{eH$ ~ZOu Am¡a S>m 
Ah‘X e~ra Q>r.nr. Ûmam g_pÝdV {H$¶m J¶m& 

Zm{_V à¶moJembmAm| H$m Am§H$bZ

A§Jya ’$bZ _m¡g_ Ho$ Xm¡amZ Zm{_V à¶moJembmAm| H$m 
{ZarjU Am¡a Am§H$bZ {H$¶m J¶m&  {ZåZ{b{IV à¶moJembmAm| 
AWm©V _mBH«$moHo$_ {gbrH$ma àmBdoQ> {b{_Q>oS>, _w§~B©; {O¶moHo$_ 
àmBdoQ> {b{_Q>oS>, _w§~B©; EgOrEg B§{S>¶m àmBdoQ> {b{_Q>oS>, MoÞB©; 
Q>r¶ydr EZAmoAmaS>r B§{S>¶m àmBdoQ> {b{_Q>oS>, nwUo; EZgrE_
EgEb, h¡Xam~mX; EZdm¶amoHo$¶a b¡~m°aoQ>arµO, _w§~B©; µ’$ñQ>© gmog©, 
h¡Xam~mX; grE’$Q>r ~rdrS>r¶y, nwUo; B§Q>oa’$sëS> b¡~moaoQ>ar, H$moMrZ; 
EZEMAmaS>rE’$, Zm{gH$; Q>r¶ydr Eg¶yS>r B§{S>¶m àmBdoQ> {b{_Q>oS>, 
~¢Jbmoa Am¡a ã¶yamo do[aQ>mg, MoÞB© H$m Am§H$bZ  Mmby _m¡g_ Ho$ Xm¡amZ 
{H$¶m J¶m Am¡a H$mC§Q>a Z_yZo EZAmaEb na VwbZmË_H$ {díbofU Ho$ 
{bE g^r à¶moJembmAm| go EH$Ì {H$E JE& EZAmaEb na H$mC§Q>a 
Z_yZo Ho$ {díbofU na EZAmaEb n[aUm_, Zm{_V à¶moJembmAm| Ho$ 
gmW VwbZr¶  nmE JE&

AZwnmbZm Om§M: A§Jya _| AmaE_nr Ho$ AmYma 
na 5% Z_yZm {díbofU

hmoQ>uZoQ> Ho$ _mÜ¶_ go {díbofU {H$E Z_yZo Omo{H$ noH$hmD$g, 
IoVm| Am¡a Zm{_V à¶moJembmAm| go {bE JE Wo, _| go nm±M à{VeV 
Z_yZm| (289) H$s Om±M EZAmaEb _| nw{ï> Ho$ {bE H$s JB©& 
EZAmaEb na Om±Mo JE g^r Z_yZm| Ho$ n[aUm_ à¶moJembmAm| Ho$ 
n[aUm_m| Ho$ g_mZ Wo&

the programme. The training programme covered the 
area of multiresidue analysis for pesticide, the residue 
analysis methods for plant growth regulators (PGR), 
glyphosate and dithiocarbamates. The programme 
was co-ordinated by Dr. Kaushik Banerjee and Dr. 
Ahammed Shabeer T.P.

Development of capacities for the provision 
of the implementation of methods for 
individual SRM- compounds under EU-
India Capacity Building Initiative for Trade 
Development in India (CITD) 

The training was organized by European 
Commission on 1st to 3rd April, 2015 along with NRL, 
ICAR-NRCG, Pune, under the banner of “EU-India 
Capacity Building Initiative for Trade Development 
in India (CITD)”. The training included the analysis 
of SRM- compounds like Ethephon, Chlormequat, 
Glyphosate, Paraquat, Diquat etc. The programme 
was co-ordinated by Dr. Kaushik Banerjee and Dr. 
Ahammed Shabeer TP.

Assessment of nominated laboratories 

Inspection and assessment of the nominated 
laboratories was carried out during the grape fruiting 
season. The following labs i.e. Microchem Silikar 
Pvt Ltd, Mumbai; Geochem Pvt. Ltd, Mumbai; SGS 
India Pvt Ltd, Chennai; TUV NORD India Pvt Ltd, 
Pune; NCMSL, Hyderabad; Envirocare laboratories, 
Mumbai; First Source, Hyderabad; CFT BVDU, Pune; 
Interfield laboratory, Cochin; NHRDF, Nasik; TUV 
SUD India Pvt. Ltd, Bangalore and Bureau Veritas, 
Chennai were assessed during the ongoing season and 
counter samples were collected from all the labs for 
comparative analysis at NRL. On the analysis of the 
counter samples at NRL, the NRL results were found 
to be comparable with those of nominated laboratories. 

Compliance check: 5% sample analysis as 
per RMP in grape

289 samples i.e. five per cent of the total samples 
analysed through HortiNet, consisting of samples 
from pack houses, farms and nominated laboratories 
were analysed for confirmatory testing at NRL. The 
results of all the samples tasted at NRL were similar to 
corresponding laboratory results. 
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A§Jya bVmAm| _| bdUVm à{V~b H$s 
à{V{H«$¶m H$m H$m¶m©Ë_H$ {díbofU (S>r~rQ>r 
Ûmam {Z{Y~Õ)

[anmoQ>© n¥ð> 21 na àñVwV {H$¶m&

{H«$¶mË_H$ {OZmo{_Šg Ûmam Wm°_gZ grS>b¡g 
_| OrE

3
 AZwà¶moJ à{V{H«$¶m _| ao{Mg Am¡a 

_{U XrKuH$aU H$m AÜ¶¶Z

[anmoQ>© n¥ð> 23 na àñVwV {H$¶m&

Z_r Am¡a Vmn_mZ à{V~b H$s pñW{V _| A§Jya 
H$s CËnmXH$Vm ~‹T>mZo Ho$ {bE {ZU©¶ g_W©Z 
àUmbr (EZEgE’$ Ûmam {dÎm nmo{fV)

A{YH$V_ CnO VWm bm^ boZo hoVw à~§YZ Ho$ {d{^Þ nhbwAm| 
na A§Jya CËnmXH$m| H$mo g_¶ na OmZH$mar {_bZo H$s Amdí¶H$Vm 
H$mo nyam H$aZo Ho$ {bE EH$ {ZU©¶ g_W©Z àUmbr (do~ Am¡a _mo~mBb 
AmYm[aV) {dH${gV {H$¶m Om ahm h¡& gbmh XoZo Ho$ {bE {g_wboeZ 
_m°S>b Am¡a {Z¶_m| B§OZ Ho$ AmYma na S>rEgEg V¡¶ma {H$¶m Om 
ahm h¡& n[a¶moOZm df© 2012-13 _| (i) Am§H$‹S>m nwñVH$mb¶ 
CËnÞ H$aZo Ho$ {bE, Z_r Am¡a Vmn_mZ à{V~b Ho$ à^md H$m A§Jya 
H$s d¥{Õ Am¡a CnO na AÜ¶¶Z Omo{H$ ’$gb d¥{Õ _m°S>b VWm 
{ZU©¶ g_W©Z àUmbr (S>rEgEg) hoVw Amdí¶H$ h¡, (ii) A§Jya Ho$ 
{bE _m°S>b {dH${gV H$aZm VWm (iii) Z_r Am¡a Vmn_mZ à{V~b 
H$s pñW{V Ho$ VhV ’$gb CËnmXH$Vm _| gwYma bmZo Ho$ {bE {ZU©¶ 
g_W©Z àUmbr H$mo {dH${gV H$aZm, Ho$ CÔoí¶m| Ho$ gmW ewê$ H$s JB©& 

Vmn_mZ Am¡a nmZr à{V~b Ho$ VhV A§Jya H$s à{V{H«$¶m H$mo 
_mnZo hoVw Bg n[a¶moOZm _| Xmo joÌ à¶moJ {S>OmBZ {H$E JE Wo& 
àamoh d¥{Õ AdñWm Ho$ Xm¡amZ hëHo$ Ob à{V~b (AZwe§{gV qgMmB© 
AZwgyMr H$m 50%) Ho$ gmW AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ 
ewîH$ Ad{Y Ho$ VhV 26.2% CnO H$s hm{Z hþB© {OgH$s H$s_V 
1,42,750 én¶o Wr& 

CnbãY OmZH$mar Ho$ Cnm¶mo Am¡a à¶moJm| Ho$ Am§H$‹S>m| go d¥{Õ, 
{dH$mg, O¡dKZ Am¡a A§Jya H$s n¡Xmdma Ho$ {bE X¡{ZH$ H$X_ (20 
df© MH«$ Ho$ {bE) na MbZo Ho$ {bE EH$ J{Verb {g_wboeZ _m°S>b 
{S>µOmBZ {H$¶m J¶m, Omo {H$ ’$bmoÒ{XH$s, d¥{Õ VWm CnO  _mnX§S>m| 
na Ob VWm nmofH$ VËd (ZmBQ´>moOZ) à{V~b H$mo Ü¶mZ _| aIVo 
hþE AmCQ>nwQ> Xo gHo$& _m°S>b T>m§Mo _| Vw‹S>mB© H$s g§^m{dV {V{W¶m±, 

FUNCTIONAL ANALYSIS OF SALINITY 
STRESS RESPONSE IN GRAPEVINE (FUNDED 
BY DBT)

Report presented on page 21

UNDERSTANDING THE RACHIS AND 
BERRY ELONGATION IN RESPONSE TO GA3 
APPLICATION IN THOMPSON SEEDLESS 
GRAPES USING FUNCTIONAL GENOMICS 
APPROACH (FUNDED BY DBT)

Report presented on page 23

DECISION SUPPORT SYSTEM FOR 
ENHANCING PRODUCTIVITY OF GRAPES 
UNDER MOISTURE AND TEMPERATURE 
STRESS CONDITIONS (FUNDED BY NASF)

In order to meet the grape growers’ requirement for 
timely information on various aspects of management 
to maximize the yield and profits, a decision support 
system (web and mobile based) is being developed.  
The DSS is designed to be based on the simulation 
model and rules engine for providing the advisory. The 
project was initiated in 2012-13 with the objectives (i) 
to study the effect of moisture and temperature stress 
on growth and yield of grapes to generate data library 
required for crop growth model and decision support 
system (DSS), (ii) to initiate model development for 
grape and (iii) to develop decision support system 
for improving crop productivity under moisture and 
temperature stress conditions.

Under this project, two field experiments 
were designed to quantify the response of grape to 
temperature and water stress. Mild water stress (50% 
of recommended irrigation schedule) during shoot 
growth stage coupled with dry period during foundation 
pruning season caused 26.2% yield loss worth of Rs 
1,42,750/-.  

Using the available information and data from 
experiments, a dynamic simulation model for growth, 
development, biomass and yield of grape vines is 
designed to run at daily step (for 20 years cycle) and 
to provide outputs on phenology, growth and yield 
parameters taking into account the effects of water and 
nutrient (nitrogen) stresses.  The model framework 
inculdes providing outputs for expected dates of 

21
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CnO VWm A§Jya bVm H$s d¥{Õ VWm {dH$mg H$s AÝ¶ OmZH$mar Ho$ 
Abmdm Ob à~§YZ Ho$ ~mao _| OmZH$mar Xo gHo$, Ho$ AmCQ>nwQ> H$mo 
gpå_{bV {H$¶m J¶m Wm&

df© 2013-14 Am¡a 2014-15 Ho$ Xm¡amZ 40 {H$gmZm| Ho$ 
IoVm| H$m ’$bmoÒ{XH$s Am§H$‹S>m| Ho$ Cn¶moJ Ûmam  BgHo$ ^mdr àXe©Z 
Ho$ {bE ’$bmoÒ{XH$s _m°S>çyb H$m narjU {H$¶m J¶m Wm& AmYmar¶ 
VWm ’$bV N>§Q>mB© H$s VmarIm| Ho$ Am§H$‹S>o Bg  _m°S>b _| AmJV 
Wo& BgHo$ Abmdm, Ý¶yZV_ Am¡a A{YH$V_ Vmn_mZ, dfm©, gm¡a 
{d{H$aU Am¡a hdm H$s J{V na X¡{ZH$ _m¡g_ Am§H$‹S>o ^r _m°S>b 
_| AmJV Wo& ’$bmoÒ{XH$s _m°S>çyb H$s XjVm H$m AZwH$aU nyd© 
nwînZ, 50% nwînZ, ’$bZ, {daoOZ Am¡a Vw‹S>mB© H$s VmarIm| H$m 
narjU 2013-14 Am¡a 2014-15 H$s Ad{Y Ho$ Xm¡amZ {H$gmZm| 
Ho$ IoV go {bE JE Am§H$‹S>m| go {H$¶m J¶m& n[aUm_ Xem©Vo h¢ {H$ 
df© 2013-14, 2014-15 Ho$ Xm¡amZ AZwH$aUr¶ VWm Adbmo{H$V 
’$bmoÒ{XH$s KQ>ZmAm| H$s Ama2 n[a_mU 0.8 Am¡a 0.88 H$s a|O 
_| Wo, Omo {H$  Cƒ AZwH$aU XjVm H$m g§Ho$V h¡& df© 2015-16 
Ho$ Xm¡amZ, ’$bmoÒ{XH$s _m°S>çyb H$s nwï>rH$aU Ho$ gmW  nydm©Zw_mZ 
Ho$ {bE BñVo_mb {H$¶m& nwînZ, ’$bV VWm {daoOZ AdñWm na 
{g_wboeZ XjVm _| Ama2 > 0.90 VH$ gwYma hþAm& ~mX _|, _m°S>b 
H$mo 17 A§Jya Ho$ ~mJm| H$s Vw‹S>mB© H$s VmarIm| H$s ^{dî¶dmUr H$aZo 
Ho$ {bE BñVo_mb {H$¶m J¶m Wm& nydm©Zw_m{ZV Am¡a dmñV{dH$ Vw‹S>mB© 
VmarIm| Zo H$ar~r H$m g§Ho$V {X¶m h¡, bo{H$Z Hw$N> _m_bm| _| AmJo 
g§emoYZ H$s Oê$aV h¡&

do~ Am¡a _mo~mBb AmYm[aV S>rEgEg AZwà¶moJm| H$mo nyU© {H$¶m 
J¶m VWm Ama§^ {H$¶m J¶m& S>rEgEg g§à¶moJ, d¥{Ô AdñWm Ho$ 
{hgm~ go Ob Amdí¶H$Vm, nmofH$ Amdí¶H$Vm Am¡a J_u VWm Z_r 
à{V~b H$s dOh go AmZo dmbr g_ñ¶mAm| O¡go {H$ Kw_mdXma nU©, 
nU© ewîH$Z, nU© H$mbmnZ, nU© nrbmnZ, nU© {Jamd A{dH${gV 
àamoh, _{U _{bZH$aU, _{U H«o$qH$J, _{U {Jamd BË¶m{X go 
g§~pÝYV àíZm| H$mo g§^mbVm h¡& S>rEgEg H$mo gË¶mnZ hoVw {H$gmZm| 
H$mo CnbãY H$am¶m J¶m h¡& Zm{gH$ _| Am¶mo{OV EH$ H$m¶©embm _| 
Hw$b 40 CËnmXH$m| H$mo n§OrH¥$V H$a Bg gm°âQ>do¶a Ho$ Cn¶moJ Ho$ ~mao 
_| à{e{jV {H$¶m J¶m&

14 gr {O~«o{bH$ Aåb H$m ao{S>AmoQ´>oga H$s 
Vah Cn¶moJ H$aHo$ A§Jya _| òmoV/qgH$ g§~§Y 
d¥{Õ H$m AÜ¶¶Z (~rEAmagr-~rAmaEZEg 
Ûmam {dÎm nmo{fV)

A§Jya bVm _| òmoV/qgH$ g§~§Y g_PZo Ho$ {bE â¶yQ>mBb MH«$ Ho$ 
_oQ>m~mobmB{O§J E§OmB_m| O¡go KwbZerb Aåb BZdQ>}O, VQ>ñW BZdQ>}

harvests, yield and water management information apart 
from other information on growth and development of 
grape vines. 

The phenology module was tested for its predictive 
performance using the phenology data from 40 
farmers’ fields during 2013-14 and 2014-15. The data 
on dates of foundation and fruit pruning were input into 
the model. Apart from this, the daily weather data on 
minimum and maximum temperatures, rainfall, solar 
radiation and wind speed were input into the model.   
The efficiency of phenology module to simulate dates 
of pre-bloom, 50% flowering, fruit set, veraison and 
harvest were tested against the observed data from 
the farmers’ field for 2013-14 and 2014-15 periods.  
Results indicated that during 2013-14, and 2014-15 
the R2 values for simulated and observed phenological 
events were in the range of 0.8 and 0.88, indicating 
a high simulation efficiency. During 2015-16, the 
phenology module was validated as well as used for the 
forecast. The simulation efficiency has been improved 
to R2 > 0.90 for flowering, fruit set and veraison stage. 
Subsequently, the model was used to forecast the 
harvest dates for 17 vineyards. The forecasted and 
actual harvest dates indicated close agreement with 
the forecasted date of harvest, but in some cases need 
further refinement.

Web and mobile based DSS applications were 
completed and launched. DSS application handles 
queries relating to water requirement as per growth 
stage, nutrition requirement and problems caused due 
to heat and moisture stress like leaf curling, leaf drying, 
leaf blackening, leaf yellowing and leaf drop, stunted 
shoot growth, berry discoloration, berry cracking, 
berry drop etc.  This DSS is made available to farmers 
for validation. A total of 40 growers were registered 
and trained on DSS software usage in a workshop 
organized at Nasik.

STUDIES TOWARDS ENHANCEMENT OF 
SOURCE/SINK RELATIONSHIP IN GRAPES 
USING 14C GIBBERELLIC ACID AS A 
RADIOTRACER (FUNDED BY BARC-BRNS)

To understand the source/sink relationship in 
grape vine, biochemical assays of sucrose metabolising 
enzymes of futile cycle viz. soluble acid invertase, 
neutral invertase, sucrose phosphate synthatase, sucrose 
synthase and fructose 1, 6- bisphosphatase were carried 



77

ICAR - NRC FOR GRAPES ANNUAL REPORT 2015-16

O, gyH«$moO ’$m°ñ’o$Q> {gÝWoO, gwH$amoO {gÝWoO VWm ’«$ŠQ>moµO 1-6 
~mB’$moñ’o$Q>oO, Ho$ O¡damgm¶{ZH$ Om§M {H$E JE& OrE

3
 AZwà¶moJ Ho$ 

3 VWm 6 K§Q>o Cnam§V g^r E§µOmB_m| H$m òmoV VWm qgH$ _| Om§M {H$¶m 
J¶m& {Z¶§ÌU H$s Anojm OrE

3
 AZwà¶moJ Ho$ 3 VWm 6 K§Q>o Cnam§V 

g^r E§µOmB_m| ‘o§ go {g’©$ Aåb B§dQ>}O Zo A{YH$ J{V{d{Y {XImB©& 
VQ>ñW B§dQ>}O Zo E{gS> B§dQ>}O H$s VwbZm _| J{V{d{Y Am¡a à{V{H«$¶m 
H$_ {XImB©& gwH«$moO M¶mnM¶ _| gwH«$moO {gÝWoO H$s gH$mamË_H$ 
^y{_H$m XoIr JB© O~{H$ EgnrEg Zo em¶X hr H$moB© à{V{H«$¶m {XImB©& 
14gr gwH«$moO Ho$ à¶moJ go gwH«$moO ñWmZm§VaU ‘| OrE

3
 H$s ^y{‘H$m Ho$ 

{ZénU Ho$ {bE ~rEAmagr ‘| EH$ ao{S>¶moQ´>oga AÜ¶¶Z àJ{V na h¡&

àgrOZ IoVr Ho$ {bE [a_moQ> g|qgJ H$m 
Cn¶moJ - Zm{gH$ _| M¶{ZV A§Jya Ho$ ~mJm| 
Ho$ {bE Ho$g AÜ¶¶Z (E_EZgrE’$gr Ûmam 
{dÎm nmo{fV)

^y-ñWm{ZH$ àm¡Úmo{JH$s {deof ê$n go [a_moQ> g|qgJ ~mJdmZr 
’$gbm| _| gmBQ> {d{eï> ’$gb à~§YZ Ho$ g§MmbZ Ho$ {bE BñVo_mb 
{H$¶m Om gH$Vm h¡ Am¡a gmW hr {hVYmaH$m| H$mo CZH$s ’$gbm| Ho$ 
C{MV à~§YZ Ho$ {bE ^y-ñWm{ZH$ àm¡Úmo{JH$s Ho$ AZwà¶moJm| H$mo 
g_PZo Am¡a ~mX _| CZH$s CËnmXH$Vm _| d¥{Õ _| ghm¶H$ h¡& [a_moQ> 
g|qgJ A§Jya ~mJ Ho$ à~ÝYH$m| Ho$ {bE H$sQ> à~§YZ g{hV {d{^Þ 
A§Jya CËnmXH$ {H«$¶mAm| H$mo Am±H$Zo Ho$ {bE EH$ _hËdnyU© CnH$aU 
h¡& {d{^Þ à{V~bm| Ûmam à^m{dV {dVmZr gVhm| H$s dU©H«$_r¶ 
{deofVmAm| _| A§Vam| H$mo nhMmZZo VWm n[a_m{UV H$aZo _| [a_moQ> 
goqgJ H$m à¶moJ Ëd[aV VWm bmJV à^mdr EH$ CnH$aU h¡&   

O~ ~mOma _| ^a_ma hmoVr h¡ Vmo ¶h {H$gmZ Ho$ CËnmX ^§S>maU 
Ho$ {ZU©¶ _| ^r ghm¶H$ hmoVm h¡ VWm g§H$Q> {~H«$s Ho$ H$maU CZHo$ 
Am{W©H$ ZwH$gmZ H$mo H$_ H$aVm h¡& Cº$ H$mo Ü¶mZ _| aIVo hþE, 
_hmbZmo{~g amï´>r¶ ’$gb nydm©Zw_mZ H|$Ð (E_EZgrE’$gr), H¥${f, 
ghH$m[aVm Ed§ {H$gmZ H$ë¶mU {d^mJ, ZB© {Xëbr Ho$ gh¶moJ go 
EH$ n[a¶moOZm {Xg§~a 2015 go ewê$ H$s JB©& n[a¶moOZm Ho$ CÔoí¶ 
(i) A§Jya Ho$ ~mJm| _| à~§YZ joÌm| Ho$ {dH$mg hoVw Cƒ {d^oXZ  
[a_moQ> g|qgJ Am§H$‹S>m| H$m Cn¶moJ, (ii) [a_moQ> g|qgJ Ho$ Cn¶moJ Ûmam 
A§Jya _| à{V~b (AO¡d Am¡a O¡{dH$) H$m AmH$bZ Am¡a {ZJamZr 
Am¡a (iii) O¡d ^m¡{VH$ Am¡a O¡d amgm¶{ZH$ _mnX§S>m| Ho$ AmH$bZ Ho$ 
{bE O_rZ AmYm[aV hmBnañnoŠQ´>b Am§H$‹S>m| H$m Cn¶moJ h¢& 

Zm{gH$ _| g{Þ{hV A§Jya joÌm| Ho$ M¶Z hoVw EH$ gd}jU {H$¶m 
J¶m Wm& H$gy©b (Vhgrb- {Z’$m‹S>) _| 58 EH$‹S> _| ’¡$bo joÌ H$s 
nhMmZ H$s Am¡a CZHo$ ^y CÔoí¶ H$m g§H$bZ {H$¶m& pñW{V VWm 
{H$gmZ H$m Zm_, gd} g§»¶m, {H$ñ_ H$m Zm_, ^yI§S> H$m joÌ, A§Jya 

out. All enzymes were assayed in source as well as 
sink post 3 hrs and 6 hrs of GA3 application. Of all the 
enzymes acid invertase showed higher activity along 
with stimulated response to GA3 after 3 and 6 hrs as 
compared to control. Neutral invertase showed less 
activity and response as compared to acid invertase. 
Sucrose synthase also showed positive role in sucrose 
metabolism whereas SPS hardly showed any response. 
A radiotracer study is also in progress at BARC to 
demonstrate the role of GA3 in sucrose translocation by 
using 14C sucrose.

USE OF REMOTE SENSING FOR PRECISION 
FARMING – CASE STUDY FOR SELECTED 
GRAPE VINEYARDS IN NASIK (FUNDED BY 
MNCFC)

Geospatial technology especially remote sensing 
can be used for conducting site specific crop management 
in horticultural crops and also to help the stakeholders 
to understand the applications of geospatial technology 
for proper management of their crops and subsequently 
increase in their productivity. Remote sensing is a 
valuable tool for vineyard managers to assess several 
aspects of their viticultural operation, including pest 
management. Use of remote sensing for identifying and 
quantifying crop stress from differences in the spectral 
characteristics of canopy surfaces affected by various 
stresses is a rapid and cost effective tool. 

This will also aid in farmer taking a decision to 
store their produce in case of market glut thereby, 
reducing their economic losses due to distress sale.  
Keeping above in mind, a project was initiated from 
December, 2015 in collaboration with Mahalanobis 
National Crop Forecast Centre (MNCFC) under Dept. 
of Agriculture and Cooperation, New Delhi.  The 
objectives of the project are (i) use of high resolution 
remote sensing data for developing management zones 
in vineyards, (ii) to assess and monitor stress (abiotic 
and biotic) in grape using remote sensing and (iii) 
use of ground based hyperspectral data for estimating 
biophysical and bio-chemical parameters.

A survey was conducted to select contiguous grape 
growing areas in Nasik.  Vineyards from Karsul (Tal. 
Niphad) spread in 58 acre area were identified and 
their geo coordinates were collected for the purpose.  
The location and crop details with regard to name of 
the farmer, survey no., name of the variety, area of the 
plot, age of the vineyard and spacing were collected 
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~mJ H$s C_«, A§Vamb Ho$ g§~§Y _| ’$gb Ho$ {ddaU H$m ì¶{º$JV 
g§H$bZ {H$¶m VWm A{^boIZ {H$¶m& AmJo Ho$ {díbofU Ho$ {bE Bg 
OmZH$mar H$mo E_EZgrE’$gr H$mo àXmZ {H$¶m J¶m& BZ Ho$ Abmdm, 
{nN>bo Xmo dfm] Ho$ Xm¡amZ Zm{gH$ _| AÝ¶ ñWmZm| go {d{^Þ {H$gmZm| 
go EH$Ì ’$bmoÒ{XH$s AdñWmAm| Ho$ Am§H$‹S>o ^r {OAmoH$mo{S©>ZoQ²g Ho$ 
gmW àXmZ {H$¶o J¶o& BZ Am§H$S>m| H$m à¶moJ nhMmZo JE joÌ _| 
àgrOZ H¥${f (gmBQ> {d{eï> H¥${f) hoVw A§Jya ’$bmoÒ{XH$s _mZ{MÌU 
Ho$ {bE O_rZr AdbmoH$Zm| VWm Cƒ {d^oXZ hdmB©/CnJ«h Am§H$‹S>m| 
Ho$ gmW {H$¶m J¶m h¡& b¢S>g¡Q> 8/AmoEbAmB© Am§H$‹S>o H$m à¶moJ 
Zm{gH$ {Obo _| nhMmZZo VWm ’$bmoÒ{XH$s _mZ{MÌU Ho$ {bE {H$¶m 
J¶m&

’$gb d¥{Õ H$s {d{^Þ ’$bmoÒ{XH$s AdñWmAm| na {d{^Þ 
à~§YZ {^ÞVmAm| Ho$ {bE dU©H«$_r¶ hñVmja {bE JE& Cpëb{IV 
VmarIm| H$s ~hþ gm_{¶H$ b¢S>g¡Q> 8/AmoEbAmB© So>Q>mgoQ> (30 E_) 
H$mo {OAmo{Q>’$ àmê$n _| S>mCZbmoS> {H$¶m h¡ Am¡a *AmBE_Or àmê$n 
_| Am¶mV {H$¶m VWm hao, bmb Am¡a EZAmB©Ama ~¢S> H$mo ñV§{^V 
{H$¶m& g^r Ñí¶m| H$s S>rEZ go Q>rAmoE go dU©H«$_r¶ M_H$ H$m  
[añHo$qbJ H$maH$m| Ho$ Ûmam A{^H$bZ {H$¶m& CgHo$ ~mX {ZåZ gyÌ 
EZS>rdrAmB© = (EZAmB©Ama-Ama)/(EZAmB©Ama+Ama) Ho$ Ûmam 
gm_mÝ¶rH¥$V A§Va dZñn{V gyMH$m§H$ (EZS>rdrAmB©) H$s Ñí¶m| Ho$ 
{bE JUZm H$s JB©& CËnÞ EZS>rdrAmB© N>{d¶m| H$mo ñV§{^V {H$¶m 
Am¡a AmBgmoS>mQ>m dJuH$aU EëJmo[aÏ_ Ho$ Ûmam A{Zar{jV dJuH$aU 
{H$¶m Am¡a Am¡gV hñVmja H$s JUZm H$s& ~hþ {V{W Am¡gV hñVmja 
Ho$ dU©H«$_ àmo’$mBb H$mo EŠgb _| ßbm°Q> {H$¶m Am¡a hñVmja 
{d^mOH$ j_Vm Am¡a O_rZr gƒmB© Ho$ AmYma na A§Jya loUr H$s 
nhMmZ H$s JB©& n[aUm_m| H$mo {MÌ 39 Am¡a 40 _| Xem©¶m J¶m h¡&


{MÌ 39: Zm{gH$ Ho$ qXS>moar Am¡a 
{Z’$mS> VmbwH$ Ho$ A§Jya joÌ H$m 
n¥W¸$aU
Figure 39: Segregation of 
the grape growing areas in 
Dindori and Niphad Taluka 
in Nasik

for individual farm and documented. The same was 
provided to MNCFC for further analysis. Apart from 
these, data of occurrence of phenological stages 
collected from different farmers in other locations in 
Nasik since last two years were also provided along 
with the plot’s geocoordinates. These data were used 
for mapping of grapes phenology in the identified area 
for precision farming (site specific agriculture), using 
ground observations and high resolution airborne/
satellite data. Landsat 8/OLI data was used for 
identification and phenology mapping in Nasik district.   

Spectral signatures for different management 
variability was captured at different phenological 
stages of the crop growth. Multi temporal Landsat 8/
OLI datasets (30m) of the aforementioned dates were 
downloaded in geotiff format and imported in *img 
format and Green, Red and NIR band was then stacked.  
DN to TOA spectral radiance of all the scenes was 
then computed using the radiance rescaling factors.  
Normalized Difference Vegetation Index (NDVI) was 
then computed for the following scenes using the 
formula: NDVI= (NIR-R)/(NIR+R). The generated 
NDVI images were then stacked and unsupervised 
classification using ISODATA classification algorithm 
and signature means were computed. Spectral Profile 
of multi date signature means was then plotted in excel 
and based on signature separate ability and ground 
truth, grape classes were identified. The results are 
presented in figure 39 and figure 40.
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{MÌ 39 ñnï> ê$n go {XImVm h¡ {H$ AdmñV{dH$ a§J {_lU Ho$ 
AmYma na {d{^Þ g_¶m| na A§Jya Ho$ VhV joÌ pñWa hmo J¶m bJVm 
h¡& hmbm§{H$, ¶h E’$grgr ’$gbm| Ho$ {dH$mg Ho$ MaUm| H$s nhMmZ 
H$aZo Ho$ {bE BñVo_mb Zht {H$¶m Om gH$Vm& {MÌ 40 ñnï> ê$n go 
EZS>rdrAmB© na AmYm[aV {dH$mg Ho$ MaUm| H$mo {XImVm h¡, {OgH$s 
JUZm EZAmBAma/bmb Ho$ à{V{~å~Z AZwnmV Ho$ én ‘| H$s JB© h¡& 
CƒVa EZS>rdrAmB© H$m AW© Cƒ dZñn{V AmoO h¡&

{MÌ 40: H$gy©b _| A§Jya bVm H$s {d{^Þ AdñWmAm| _| EZS>rdrAmB© àJ{V
Figure 40: NDVI progression in different stages of grapevine in Karsul

~m¡{ÕH$ gånXm à~§YZ Am¡a ñWmZm§VaU/H¥${f 
àm¡Úmo{JH$s H$m ì¶dgm{¶H$aU (EZEAmB©nr 
Ûmam {dÎm nmo{fV)

{ZåZ _m¡{bH$ H$m¶m] Ho$ {bE Mma H$m°nramBQ> AmdoXZ nÌ V¡¶ma 
{H$E JE (1) {S>{OQ>b So>Q>m~og ""^maV _| A§JyabVm amoJ,'' ^maV 
_| A§JwabVm amoJm| H$s nhMmZ Am¡a à~§YZ Ho$ {bE Amew n[aH$bH$ 
(2) {S>{OQ>b So>Q>m~og "VmOo ’$bm| _| H$sQ>m| H$s nhMmZ Am¡a à~§YZ' 
(3) H$åß¶wQ>a gm°âQ>doa "^maV Ho$ {bE A§JyabVm amoJ Am¡a H$sQ>  
nhMmZ Ho$ {bE do~ AmYm[aV Am°ZbmBZ {d{Y' (4) gm{hpË¶H$ 
H$m¶© ""^maVr¶ A§Jya OZZÐì¶ H$m Ho$Q>bm¡J''&

The figure 39 clearly shows that the area under 
grapes appears to be constant at different time points 
based upon False Colour Composite. However, this 
FCC cannot be used for identifying the crop growth 
stages. The figure 40 clearly shows the growth stages 
based upon the NDVI which has been calculated as 
reflectance ratio of NIR/Red. Higher NDVI means high 
vegetation vigour.

INTELLECTUAL PROPERTY MANAGEMENT 
AND TRANSFER / COMMERCIALIZATION OF 
AGRICULTURAL TECHNOLOGY (FUNDED 
UNDER NAIP)

Four copyright applications for filing were prepared 
for following works: (1) The digital database titled as 
‘Grapevine Diseases in India’, a ready reckoner for diagnosis 
and management of grapevine diseases in India, (2) The 
digital database titled as ‘Diagnostics and management 
of pests of table grapes’, (3) Computer Software Work 
titled as “A web based online ‘Grapevine Disease and Pest 
Diagnosis System for India” and (4) Literary Work-Titled as 
‘Catalogue of Indian Grape (Vitis spp.) Germplasm.
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{_µOmoa_ amÁ¶, Omo{H$ dmBZ A§Jyam| Ho$ {bE EH$ Z¶m joÌ C^a 
ahm h¡, _| 2013-14 _| EZB©EM VWm Q>rEgnr H$m¶©H«$_ ewê$ {H$¶m 
J¶m& MMm© Ho$ ~mX {_µOmoa_ amÁ¶ _| A§Jya CÚmoJ Ho$ {dH$mg hoVw 
{ZåZ CÔoí¶m| H$s nhMmZ H$s JB©:

1. CËnmXZ go g§~pÝYV g_ñ¶mAm| H$s nhMmZ hoVw {_µOmoa_ Ho$ 
A§Jya CËnmXH$ joÌm| _| gd}jU

2. {_µOmoa_ _| A§Jya CËnmXZ hoVw {H«$¶mAm| Ho$ n¡Ho$O H$m {dH$mg

3.  joÌ Ho$ AZwHy$b bKw Ad{Y VWm dfm© à{VamoYr {µH$ñ_m| H$s 
nhMmZ Ed§ Am§H$bZ

4.  A§Jya CËnmXH$m| VWm {deofkm| Ho$ VH$ZrH$s VWm AmYmar¶ kmZ 
H$mo CÞV H$aZm

5.  Am{Xdmgr Cn ¶moOZm Ho$ VhV JwUr¶ nmXn gm_J«r hoVw 
nm¡Yembm H$m {dH$mg

6.  amoJ à{VamoYr nmXn gm_J«r CËnmXZ hoVw nm¡Yembm g§MmbH$m| 
H$mo à{ejU

2014-15 Ho$ Xm¡amZ {ZåZ J{V{d{Y¶m§ H$s JBª&

à{ejU H$m¶©H«$_ H$m Am¶moOZ

"A§Jya _| JwUdÎmm amonU gm_J«r H$m CËnmXZ' {df¶ na à{ejU 
H$m¶©H«$_ amÁ¶ ~mJdmZr {d^mJ, AmBµOdmb, {_µOmoa_ gaH$ma Ho$ 
gh¶moJ go 9 _mM© 2016 H$mo amÁ¶ ~mJdmZr {d^mJ, M§’$mB© _| 
Am¶m{OV {H$¶m J¶m&

^mH¥$AZwn-am.A§.AZw.H|$. Ho$ Xmo d¡km{ZH$m| Zo Bg à{ejU H$m 
Am¶moOZ {H$¶m Am¡a {d{^Þ nhbwAm| O¡go 1) _mZH$ H¥${f àUmbr 
Ûmam A§Jya {H$ñ_ H$s _mV¥bVm ãbm°H$ H$m aIaImd, 2) H$b_m| 
H$s H$Q>mB© Am¡a nm°br~¡J _| àdY©Z, 3) ~ohVa O‹S>Z Am¡a ì¶m{Y 
{Z¶§ÌU Ho$ {bE H$b_m| H$m CnMma, 4) nm°br~¡J _| O{‹S>V H$b_m| 
H$s XoI^mb Am¡a aIaImd  qgMmB© Am¡a nmofU, 5) Zg©ar _| H$sQ> 

The NEH and TSP programme was initiated 
in 2013-14 in Mizoram state which has emerged as 
new area of wine grape cultivation.  The following 
objectives have been identified for developing grape 
industry in Mizoram state.
1. Survey of the grape growing tracts in Mizoram to 

identify production related constraints.
2. Development of package of practices for grape 

cultivation in Mizoram
3. Introduction and evaluation of short duration and 

rain resistance grape varieties suitable for the area.
4. Upgradation of the technological and knowledge 

base of grape growers and resource persons.
5. Development of nursery for quality planting 

material under Tribal Sub Plan
6. Training the nurserymen for the production of 

disease free planting material.

The following activities were carried out during 
2015-16.

Organization of training program

The training program on “Production of quality 
planting material in grapes” was organized at State 
department of Horticulture, Champhai on 09.03.2016 
in association with the state department of Horticulture, 
Aizawl, Government of Mizoram.

 Two Scientist from ICAR-NRCG, Pune conducted 
the training program and covered different aspects like 
(i) Maintenance of mother vine block of grape variety 
following standard cultural practices, (ii) harvesting 
the cuttings and multiplication in polybags, (iii) 
treatment of cuttings for better rooting and control of 
diseases, (iv) care and maintenance of rooted cuttings 
in polybags - irrigation and nutrition, (v) management 

CÎma-nyd© nd©Vr¶ Am¡a Am{Xdmgr 
Cn ¶moOZm H$m¶©H«$_

PROGRAMME FOR NEH AND TSP
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Am¡a ì¶m{Y à~§YZ, 6) nm¡Ym| H$m dmBag, ewÕVm Am¡a dmñV{dH$Vm 
Ho$ {bE narjU Am¡a 7) {H$gmZm| H$mo µO{S>V nm¡Ym| H$m {dVaU, na 
à{e{jV {H$¶m&

Bg Xm¡ao Ho$ g_¶, A{YH$ ~JrMm| _| ¶m Vmo N>§Q>mB© hmo MwH$s Wr 
¶m N>§Q>mB© hmo ahr Wr, Bg {bE A{YH$Va à{V^m{J¶m| Zo H¥${f àUmbr 
na OmZH$mar _m§Jr& AV… {d{^Þ nhby O¡go N>§Q>mB© g_¶ Am¡a N>§Q>mB© 
Ho$ g_¶ XoI^mb, CnO Ho$ {bE hmS´>moOZ gmBZm‘mBS> H$s _hÎmm 
Am¡a Vmn_mZ Ho$ AZwgma C{MV _mÌm H$m à¶moJ, erVmoîU AdñWm 
_| {dVmZ àUmbr Ho$ àH$ma (n§S>mb Am¡a dmB©), emIm gKZVm H$m 
H$sQ> Am¡a ì¶m{Y {Z¶§ÌU go g§~§Y, Am¡a ImX AZwà¶moJ na ^r 
MMm© H$s JB©&

{H$gmZm| Zo {_µOmoa_ H$s n[apñW{V¶m| _| H$br ñ’w$Q>Z, emIm 
gKZVm, {dVmZ àUmbr Am¡a {H$ñ_m| na AZoH$ àíZ {H$E& à{ejU 
H$m¶©H«$_ _| 50 {H$gmZm| Zo ^mJ {b¶m&

dmBag n[ajU {H$E bVm go H$b_m| Ho$ 
g§dY©Z Ho$ {bE {H$gmZm| H$m _mJ©Xe©Z

2014-15 Ho$ Xm¡amZ M§’$mB© Ho$ dm§g§J Jm§d _| lr. gr. 
bmbånwAm Ho$ ~JrMo go VrZ ñdñW Am¡a A{YH$ CnO XoZo dmbr 
bVmAm| H$m M¶Z H$a, CZH$s H$b_m| H$mo bmH$a ^mH¥$AZwn-am.
A§.AZw.H|$., nwUo H$s Zg©ar _| CJm¶m J¶m VWm dmBag Ho$ {bE CZH$s 
Om§M H$s J¶r& BZ bVmAm| H$mo br’$ amob Am¡a ’¡$Z br’$ dmBag 
go _wº$ nm¶m J¶m& AV… BZ dmBag _wº$ bVmAm| H$s H$b_| br JB© 
VWm gdY©Z Am¡a {H$gmZm| Ho$ àjoÌ _| _mV¥ bVm ãbm°H$ H$s ñWmnZm 
Ho$ {bE nm°br ~¡J _| CJm¶m J¶m& {H$gmZ Zo BZ bVmAm| go br JB© 
120 H$b_m| H$mo nm°br~¡J _| bJm H$a nm°br hmCg _| aIm& 

amÁ¶ {d^mJ H$s Zg©ar _| ~¢Jbya ãby Ho$ _mV¥ 
bVm ãbm°H$ H$m Am§H$bZ

d¥{Õ Am¡a àXe©Z Ho$ Am§H$bZ Ho$ {bE amÁ¶ {d^mJ H$s _mV¥ 

bVm ãbm°H$ H$m Xm¡am {H$¶m J¶m& Aà¡b 2015 _| amonr JB© O{‹S>V 

H$b_m| _| H$_Omoa d¥Õr XoIr JB©& qgMmB© Ob _| d¥{Õ Am¡a ¶y[a¶m 

@ 20 J«m/bVm H$m 4-5 {XZ Ho$ AÝVamb na 4-5 ~ma à¶moJ 

H$aZo H$s gbmh Xr JB©& BgHo$ Abmdm, _mV¥ bVm ãbm°H$ _| O‹S>Z 

_| gwYma H$aZo Ho$ {bE S>rEnr @ 20 J«m/bVm Ho$ à¶moJ H$s gbmh 

Xr& EH$ê$n d¥{Õ Ho$ {bE nwZ©N>§Q>mB© H$aZo Am¡a AJoVr Am¡a EH$g_mZ 

ñ’w$Q>Z Ho$ {bE N>§Q>mB© Ho$ ~mX E{nH$b 2-3 H$br na hmS´>moOZ 

gmBZm_mBS> @ 50 {_br/br H$m bon bJmZo H$s gbmh Xr JB©&

of pest and disease in nursery, (vi) testing the plants for 
virus and its purity and genuinity and (vii) distribution 
of rooted plants to the farmers.

During this visit the vineyards were either recently 
pruned or were under pruning, thus majority of the 
participants requested information on cultural practices 
also. Therefore, different aspects viz. pruning time and 
care to be taken while pruning, importance of hydrogen 
cyanamide in yield and the concentration to be used 
in relation to the temperature, type of training system 
(Pandal and Y) in relation to harvest of sunlight under 
temperate condition, shoot density in relation to disease 
and pest control and application of fertilizers were also 
discussed during the training. 

The farmers also asked the questions related to 
sprouting, shoot density, training and variety under 
Mizoram condition. Fifty farmers attended the training 
programme.

GUIDING THE FARMER FOR 
MULTIPLICATION OF CUTTINGS FROM 
VIRUS TESTED VINE

During 2014-15, healthy and high yielding three 
vines from the vineyard of Mr. C. Lalawmpuia in 
Vansang village (Champhai) were randomly selected 
and cuttings from these vines were brought and grown 
in ICAR-NRCG   nursery   and  tested for virus. The 
leaves of these vines were found free from leaf roll and 
fan leaf virus. Hence, the cuttings from virus free vines 
were harvested and planted in the polybags for further 
multiplication and establishment of mother vine block 
in the farmer’s field. 120 cuttings harvested from these 
vines were planted by the farmer in polybag kept in the 
poly house.

dY©Z Ho$ {bE dmBag_wº$ H$b_m| H$m nm°br~¡J _| amonU
Virus free cuttings planted in poly bags for multiplication
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OZOmVr¶ Cn n[a¶moOZm Ho$ A§VJ©V AmYm[aH$ 
g§aMZm {dH$mg

Q>rEgnr Ho$ A§VJ©V {H$gmZ (lr. gr. bmbånwAm, dm§g§J)  Ho$ 

joÌ _| 20 _r x 5 _r AmH$ma H$m nm°brhmCg ~Zm¶m J¶m Am¡a amÁ¶ 

~mJdmZr {d^mJ H$s Zg©ar _| {R>~H$ qgMmB© àUmbr H$s ñWmnZm 

H$s JB©&

{H$gmZ àjoÌ _| nm°brhmCg H$m {Z_m©U
Erection of poly house under TSP at farmer’s field

EZB©EM H$m¶©H«$_ Ho$ VhV dmBZ {H$ñ_m| H$m 
àXe©Z

df© 2013 Am¡a 2014 Ho$ Xm¡amZ ^mH¥$AZwn-am.A§.AZw.H|$., 
nwUo Ûmam {XE JE AO{S>V H$b_m| H$mo, ~mJdmZr {ZXoemb¶ M§’$mB© 
Ûmam Jw{UV {H$¶m J¶m& dm§g§J Jm§d go lr gr. bmbånwAm Ho$ IoV 
H$s amonU Ho$ {bE nhMmZ H$s JB© Wr& Bg {H$gmZ H$mo O{‹S>V H$b_m| 
Ho$ amonU Ho$ ~mao _| ~Vm¶m J¶m& joÌ _| nm°br~¡½O _| {ZåZ{b{IV 
{H$ñ_m| H$mo àË¶mamo{nV {H$¶m J¶m&

ASSESSMENT OF MOTHER VINE BLOCK OF 
BANGALORE BLUE AT STATE DEPARTMENT 
NURSERY

The mother vine block of state department nursery 
was visited for the growth and performance.  The 
rooted cuttings planted in April, 2015 showed weak 
vegetative growth.  It was recommended to increase 
the quantity of irrigation water and apply urea @10 g/
vine at an interval of 4-5 days for 4 to 5 times.  Further, 
application of DAP @ 20 g/vine was also recommended 
to improve rooting of mother vine block.  To achieve 
uniform growth, it was advised to take recut and swab 
the apical 2-3 buds after recut with hydrogen cyanamide 
@ 50 ml/litre to early and uniform sprouting.

INFRASTRUCTURE DEVELOPMENT UNDER 
TSP

The major infrastructure developed under TSP was 
erection of polyhouse (20 m x 5 m) in the identified 
farmer’s field (Mr. C. Lalawmpuia, Vansang village) 
and installation of drip irrigation system at the nursery 
of state department of Horticulture.

Performance of wine varieties under NEH 
Program 

The un-rooted cuttings given by ICAR-NRCG, 
Pune during 2013 and 2014, were multiplied by 
Directorate of Horticulture, Champhai.  The farm 
of Mr. C. Lalawmpuia from the Vansang village was 
identified for planting.  The farmer was demonstrated 
about the planting of rooted cuttings.  The following 
varieties in polybags were transplanted in the field.



H«$. g§.
S. No

{H$ñ_ H$m Zm_
Name of the variety

bJmE JE H$b_m| H$s g§»¶m
No of cuttings planted

1. H¡$~Z} µµ’«$m§H$ / Cabernet Franc 12

2. gm¡drZm| ãbm± / Sauvignon Blanc 10

3. arOqbJ / Riesling 01

4. emS>m}Zr / Chardonney 11

5. Q>¢nam{Z„mo / Tempranillo 02

6. ~¢Jbmoa nn©b / Bangalore Purple 29

7. ~¢Jbmoa ãby / Bangalore Blue 79
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g§ñWmZ _| {dH${gV Am¡a Am±H$s JB© AZoH$ àm¡Úmo{JH$s, A§Jya 
CËnmXH$m| VH$ nhþ§MmZo Ho$ {bE AZoH$ àjoÌ Xm¡ao, ~mJdmZm| H$s 
g§Jmoð>r _| gh^m{JVm Am¡a à{ejU H$m¶©H«$_ Am¶mo{OV {H$E JE& 
Hw$N> _w»¶ VH$ZrH$, {OÝh| CËnmXH$m| VH$ nhþ±MZo Ho$ {bE {deof 
à¶mg {H$E JE, {ZåZ àH$ma h¡& 

1. AO¡{dH$ à{V~b Ho$ VhV gVV A§Jya CËnmXZ Ho$ {bE 
_ybd¥ÝVmo H$m à¶moJ

2. qgMmB© g_¶-gmaUr Ed§ nmZr H$s H$_r H$s n[apñW{V Ho$ VhV 
_ëM Am¡a CngVh qgMmB© H$m à¶moJ

3. Cd©aH$ à¶moJ H$m ¶w{º$H$aU

4. A§Jya JwUdÎmm _| gwYma Ho$ {bE d¥{Õ {Z¶m_H$m| H$m à¶moJ

5. ’$gb H$Q>mB© go ApÝV_ 50 {XZ Ho$ Xm¡amZ H$sQ> Am¡a amoJ 
à~§YZ H$s ¶w{º$¶m§

6. O¡d{Z¶§ÌU EO|Q> H$m à¶moJ

7. _m¡g_ gyMZm AmYm[aV, ñWmZ {deof Ho$ {bE amoJ  à~§YZ na 
gbmhH$mar 

do~ gbmhH$mar

df© Ho$ Xm¡amZ, {d{^Þ A§Jya CËnmXZ joÌm| Ho$ {bE _m¡g_ 
AmYm[aV amoJ Am¡a H$sQ> Omo{I_ Am§H$bZ Am¡a Omo{I_ Am§H$bZ 
Ho$ AmYma na {gµ’$m[ae {H$E JE ñào H$s OmZH$mar XoZo Ho$ {bE 54 
do~ gbmhH$mar Omar H$s JBª& BZ gbmhH$m[a¶m| _| Amobmd¥{ï> Am¡a 
VoO ~m[ae go à^m{dV ~JrMm| Ho$ {bE {gµ’$m[ae ~mJdmZr à{H«$¶mE±, 
{Z¶m©V A§Jya Ho$ {bE H$sQ>Zmer Ad{eï> MoVmdZr Am{X, ^r Wo& BZ 
gbmhH$m[a¶m| Ho$ {bE do~gmBQ> na qbH$ {X¶m J¶m h¡&

_.am.Ðm.~m.g§. Ûmam Am¶mo{OV MMm© gÌ Am¡a 
go{_Zma _| gh^mJ 

ha df© _.am.Ðm.~m.g§. g^r à_wI A§Jya CËnmXZ joÌm| _| MMm© 
gÌ H$m Am¶moOZ H$aVm h¡& ¶o MMm© gÌ, gmb _| Xmo ~ma, Am¶mo{OV 
hmoVo h¢, EH$ ~ma Aà¡b  _B© _| AmYmar¶ N>±Q>mB© Ho$ ~mX H$s {H«$¶mAm| 
na {dMma {d_e© Ho$ {bE Am¡a {’$a {gV§~a _| ’$b N>±Q>mB© Ho$ ~mX 

Several technologies developed and assessed at 
the Institute, were disseminated to the grape growers 
through web advisories, field visits, participation in 
growers’ seminar, demonstration trial, participation in 
exhibitions, radio talk, television  programmes and by 
organizing training programmes.

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

6. Use of biocontrol agents 

7. Weather information based, location specific 
advisory on disease management

Web advisories

During the year 54 weekly advisories were issued 
to give weather based disease and pest risk assessment 
for different grape growing regions and recommended 
spray schedule based on risk assessment. Advisories 
also included recommended horticultural practices 
for hailstorm and heavy rainfall affected vineyards, 
pesticide residue alerts for export grapes etc.  An 
easily accessible link is provided on the website of the 
institute to access these advisories.

Participation in charchasatra and seminars 
organised by MRDBS

Every year Maharashtra Rajya Draksh Bagaitdar 
Sangh (MRDBS) organizes “Charchasatra” in all 
major grape growing areas in Maharashtra. These 
charchasatra are organized twice in a year, once to 
discuss practices after foundation pruning in April-
May and then in September to discuss practices after 

àm¡Úmo{JH$s Am§H$bZ Am¡a ñWmZm§VaU
TECHNOLOGY ASSESSED AND TRANSFERRED
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H$s {H«$¶mAm| na MMm© Ho$ {bE& BZ MMm© gÌm| _| H|$Ð Ho$ d¡km{ZH$m| 
H$m Xb A§Jya CËnmXH$m| H$m| ZdrZV_ OmZH$mar XoVo h¢& {d{^Þ joÌm| 
_| Am¶mo{OV  BZ  gÌm|  _| H$ar~ 4000 CËnmXH$m| Zo ^mJ {b¶m & 

AmYmar¶ N>±Q>mB© Ho$ {bE MMm© gÌ Zm{gH$ (13 Aà¡b), 
gm§Jbr (18 Aà¡b), n§T>anya (5 _B©), B§Xmnya, nwUo (6 _B©) _| 
Am¶mo{OV hþE& d¡km{ZH$m| Ûmam {ZåZ {df¶m| na MMm© H$s JB©& 

1. S>m°. g§.Xr. gmd§V-Aà¡b N>±Q>mB© Ho$ ~mX amoJ à~§YZ

2. S>m°. am.Jw. gmo_Hw$da-’$b H${bH$m {d^oXZ Ho$ {bE H¥${fH$ 
{H«$¶mE± 

3. S>m°. A.Hw$. CnmÜ¶m¶-A§Jya _| Aà¡b N>±Q>mB© Ho$ ~mX nmofU Am¡a 
Ob à~§YZ

4. S>m°. g.X. am_Q>oHo$-A§Jya _| ’$bXm{¶H$Vm Ho$ {bE H$m{¶©H$s 
Amdí¶H$Vm

5. S>m°. Xr.qg. ¶mXd-A§Jya _| H$sQ> ZmerOrdm| Ho$ à~§YZ Ho$ {bE 
aUZr{V¶m±

6. S>m°. A.Hw$. e_m©-A§Jya VWm {H$e{_e H$s {dnUZ…pñW{V VWm 
g§^mdZmE§

Bgr àH$ma, ~mJdmZm| H$m| ’$b N>±Q>mB© Ho$ ~mX H$s {H«$¶mAm| Ho$ 
{df¶ _| {e{jV H$aZo Ho$ {bE ~mam_Vr, gmobmnwa, Zm{gH$, gm§Jbr, 
Am¡a Zmam¶UJm§d _| H«$_e: 26 {gV§~a, 6 Aºy$~a, 8 Aºy$~a, 10 
Aºy$~a Am¡a 20 Aºy$~a 2015 H$mo MMm© gÌ Am¶mo{OV {H$E JE& 
S>m°. g§.Xr. gmd§V, S>m°. am.Jw. gmo_Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. 
Xr. qg. ¶mXd, S>m°. g.X. am_Q>oHo$ Zo BZ MMm© gÌm|  _o ^mJ {b¶m 
Am¡a ’$b N>±Q>mB© Ho$ g§X^© _| Cnamoº$ {df¶m| na {H$gmZm| H$mo OmZH$mar 
Xr& 10000 A§Jya CËnmXH$m| Zo BZ H$m¶©H«$_m| _| ^mJ {b¶m&

 � S>m°. g§.Xr. gmd§V, S>m°. am.Jw. gmo_Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, 
S>m°. g.X. am_Q>oHo$ Am¡a S>m°. Xr.qg. ¶mXd Zo _.am.Ðm.~m.g§. Ho$ 
30 AJñV go 1 {gV§~a 2015 Ho$ Xm¡amZ Am¶mo{OV dm{f©H$ 
gå_obZ _| ^mJ {b¶m Am¡a AnZr {deofkVm go g§~§{YV 
ì¶m»¶mZ {XE&

AÝ¶ EO|{g¶m| Ûmam Am¶mo{OV MMm© gÌ Am¡a 
go{_Zma _| gh^mJ

 � S>m°. am.Jw. gmo_Hw$da Zo "H$br {d^XZ Ho$ {bE H¥${f à{H«$¶mE±' 
na Zm{gH$ _| 1 _B© 2015 H$mo ì¶m»¶mZ {X¶m&

 � S>m°. am.Jw. gmo_Hw$da Zo "H¥${f VarH$m| go JwUdÎmm A§Jya H$m 
CËnmXZ' na gm§Jbr _| 6 OyZ 2015 H$mo ì¶m»¶mZ {X¶m&

fruit pruning. Team of scientists of the Centre imparts 
latest information to the grape growers. About 4000 
growers attend these sessions in different areas.

Charchasatra for foundation pruning were held at 
Nasik (13th April), Sangli (18th April), Pandharpur (5th 
May), Indapur, Pune (6th May).  Following topics were 
discussed by the scientists.
1. Dr. S.D. Sawant – Disease management after April 

Pruning
2. Dr. R.G. Somkuwar – Cultural practices for fruit 

bud differentiation
3. Dr. A.K. Upadhyay – Nutrient and water 

management in grapes after April pruning
4. Dr. S.D. Ramteke – Physiological requirements of 

formation of fruitfulness in grapes
5. Dr. D.S. Yadav – Management strategies for insect 

pests in grape
6. Dr. A.K. Sharma – Grape and raisin marketing: 

status and prospects 

Similarly Charchasatra were organised to educate 
the farmers about practices to be followed after fruit 
pruning, which were held at Baramati, Solapur, 
Nasik, Sangli, and Narayangaon on 26th September, 
6th October, 8th October, 10th October, and 20th 
October 2015 respectively. Dr. S.D. Sawant, Dr. R.G. 
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke, 
and Dr. D.S. Yadav participated in these charchasatra 
and educated grape growers on above mentioned with 
reference to practices for fruiting season.  These events 
were attended by about 10000 grape growers.
�� Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. A.K. 

Upadhyay, Dr. S.D. Ramteke and Dr. D.S. Yadav 
participated and delivered lectures in their field of 
specialization in Annual Seminar of Maharashtra 
State Grape Growers’ Association held during 30th 
August to 1st September 2015.

Participation in charchasatra and seminars 
organised by other agencies

�� Dr. R.G. Somkuwar delivered lecture on ‘Cultural 
practices for effective fruit bud differentiation’ at 
Nasik on 1st May 2015.

�� Dr. R.G. Somkuwar delivered lecture on 
‘Production of quality grapes through cultural 
means’ at Sangli on 6th June 2015.
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 � 3 OwbmB© 2015 H$mo gQ>mZm, {Obm Zm{gH$ _| _.am.Ðm.~m.g§. 
Ûmam Am¶mo{OV {H$gmZ _obm _| S>m°. g§.Xr. gmd§V Am¡a S>m°. 
A.Hw$. CnmÜ¶m¶ Zo {H$gmZm| H$m _mJ©Xe©Z {H$¶m&

 � S>m°. g§.Xr. gmd§V Zo J«m_ g_¥Õr ’$mC§So>eZ, dS>Zoa ̂ ¡ad, {Obm 
Zm{gH$ _| 9 Aºy$~a 2015 H$mo Am¶mo{OV A§Jya MMm©gÌ _| 
A§Jya CËnmXH$m| H$m _mJ©Xe©Z {H$¶m&

 � S>m°. am.Jw. gmo_Hw$da Zo ^mH¥$AZwn Ho$ O¶ {H$gmZ O¶ {dkmZ 
H$m¶©H«$_ Ho$ VhV OV, {Obm gm§Jbr _| 29 {Xg§~a 2015 H$mo 
_{U {dH$mg go ’$gb VH$ AnZmB© OmZo dmbr H¥${f à{H«$¶mE§ 
Bg {df¶ na ì¶m»¶mZ {X¶m&

 � S>m°. A.Hw$. e_m© Zo I§So>bdmb h~m} Ho$_ B§S>ñQ´>rO Ûmam gm§Jbr 
_| 11 OZdar 2016 H$mo Am¶mo{OV MMm©gÌ _| "{H$e{_e 
~ZmZm… à{H«$¶m Am¡a JwUdÎmm' na ì¶m»¶mZ {X¶m&

 � S>m°. A.Hw$. e_m© Zo ~mJdmZr {dkmZ {díd{dÚmb¶, ~mJbH$moQ> 
H$m 29 OZdar 2016 H$mo Xm¡am {H$¶m Am¡a "{H$e{_e ~ZmZm 
Am¡a JwUdÎmm' na ì¶m»¶mZ {X¶m&

{H$gmZ Ho$ IoV _| Ob Cn¶moJ XjVm VH$ZrH$ 
H$m àXe©Z

Xoe^a _| A§Jya H$m CËnmXZ joÌ 1.21 bmI hoŠQ>a h¡, {Og_| 
go 80% _hmamï´> VWm CÎma H$Zm©Q>H$ _| h¡& BZ amÁ¶m| _|, Xmo N>§Q>mB© 
VWm EH$ ’$gb nÕ{V H$m Cn¶moJ {H$¶m OmVm h¡& {d{^Þ ’$gb 
d¥{Õ H$s AdñWm Ho$ AZwgma qgMmB© Ho$ nmZr H$s Amdí¶H$Vm 
~XbVr ahVr h¡& A§Jya Ho$ IoV _| {R>~H$ qgMZ H$mo BñVo_mb {H$¶m  
OmVm h¡ na§Vw {H$gmZ qgMmB© H$m nmZr _Z_mZo T>§J go BñVo_mb H$aVo 
h¢& BZ joÌm| H$mo AmÐ©Vm Am¡a Vmn_mZ Ho$ à{V~b H$m gm_Zm H$aZm 
n‹S>Vm h¡& g§ñWmZ Zo ’$gb  d¥{Õ AdñWm VWm Vgbm ~mînrH$aU Ho$ 
AmYma na qgMmB© AZwgyMr H$m _mZH$sH$aU {H$¶m h¡ Am¡a A§Jya _| 
CngVh qgMmB© nbdma VWm E§Q>rñQ´>og H$m Cn¶moJ H$aHo$ Ob Cn¶moJ 
XjVm H$m gwYma H$aZo H$s VH$ZrH$m| H$mo {dH${gV {H$¶m h¡&

gm§Jbr {Obo Ho$ OV Am¡a nbgr ewîH$ joÌ h¢& BZ joÌm| _| 
nmZr Ho$ VH©$g§JVr Cn¶moJ Ho$ _hËd Ho$ AmYma na g§ñWmZ Zo nyd© 
AZwg§YmZ Ho$ ZVrOm| na AmYm[aV n[ajU H$m àXe©Z {H$¶m h¡& "O¶ 
{H$gmZ O¶ {dkmZ' hâVo Ho$ Xm¡amZ g§ñWmZ Zo OV _| ahZo dmbo 
{H$gmZ lr. a_oe _mbr Ho$ IoV na BZ AZwg§YmZ Ho$ n[aUm_m| H$m 
à^md H$m àXe©Z H$aHo$ CZH$m _hËd AYmoao{IV {H$¶m&

�� Dr. S.D. Sawant and Dr. A.K. Upadhyay 
participated in Farmers’ Fair organized by 
Maharashtra State Grape Growers’ Association on 
3rd July 2015 at Satana, district Nasik and guided 
the grape growers.

�� Dr. S.D. Sawant guided the grape growers in the 
grape Charchasatra organized by Gram Samruddhi 
Foundation, Vadner Bhairav, district Nasik on 9th 
October 2015. 

�� Dr. R.G. Somkuwar delivered lecture on ‘Cultural 
practices to be followed from berry growth stage 
till harvest’ under Jai Kisan Jai Vigyan program of 
ICAR at Jath, Sangli on 29th December 2015.

�� Dr. A.K. Sharma delivered lecture on ‘Raisin 
making: process and quality’ in the Charchasatra 
organized by Khandelwal Herbo Chem Industry at 
Sangli on 11th January 2016.

�� Dr. A.K. Sharma visited University of Horticultural 
Sciences, Bagalkot on 29th January 2016. A lecture 
was delivered on ‘raisin making and quality’.

Demonstration of water use efficiency 
techniques at farmer’s field

The grape is cultivated in 1.21 lakh hectare in the 
country with 80 % of the acreage in Maharashtra and 
north Karnataka.  In these states, double pruning and 
single cropping pattern is followed.  The irrigation 
water requirement differs at different crop growth 
stages. Grapevines are drip irrigated; however, farmers 
tend to use irrigation water arbitrarily. These areas 
also suffer from moisture and temperature stress.  The 
institute has standardized irrigation schedule based 
upon crop growth stages and pan evaporation and 
further developed technologies to improve water use 
efficiency through the use of subsurface irrigation, 
mulching and antistress in vineyards.

Jath and Palsi are drought prone areas in Sangli 
district.  Based on the importance of rationalizing the water 
use in these areas, the institute has laid out demonstration 
trial based on our earlier research results.  During the 
week of Jai Kisan Jai Vigyan, the institute demonstrated 
the impact of the research results at the farmers field (Mr. 
Ramesh Mali) at Jath.
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BZ IoVm| _| VrZ {d{^Þ à{H«$¶mAm|, O¡go Vgbm ~mînrH$aU 
Ho$ AmYma na {g’$m[ae H$s JB© gVhr Q>nH$ qgMmB© AZwgyMr, 
CngVh qgMmB© (75% {g’$m[ae H$s JB© Q>nH$ qgMmB© AZwgyMr) 
Am¡a {H$gmZ H$s àWm, H$m Cn¶moJ {H$¶m J¶m& ¶h àXe©Z narjU 
S>m°J[aO _ybd¥ÝV na H$b{_V 5 dfu¶ Wm°_gZ grS>b¡g Ho$ ŠbmoZ 
_m{ZH$ M_Z na {H$¶m J¶m& AbJ AbJ A§Jya CËnmXZ H$aZo dmbo 
joÌ go 100 A§Jya CËnmXH$m| Zo Bg joÌ H$m Xm¡am {H$¶m& CnMm[aV 
A§Jya bVmAm| Ho$ _{U {deofVmAm| _| H$moB© ^r {^ÞVm {XImB© Zht 
Xr, Bggo ¶h nVm MbVm h¡ {H$ 30 à{VeV qgMmB© Ob H$s ~MV 
hmo gH$Vr h¡& ¶h g§ñWmZ Ûmam {XE JE qgMmB© H$m¶©H«$_ H$m nmbZ 
H$aZo na hþAm& CngVh qgMmB© Ho$ ~mao _| A§Jya CËnmXH$m| H$mo AdJV 
H$am¶m J¶m& Bg VH$ZrH$ _| 25 go_r JhamB© na A§Jya ~mJ H$s 
qgMmB© H$s OmVr h¡, {Oggo nmZr H$m AÀN>r Vah go Cn¶moJ hmoVm h¡ 
Am¡a 25% qgMmB© Ob H$s ~MV hmoVr h¡& BZ VH${ZH$m| Ho$ ~mao _| 
A§Jya CËnmXH$m| Zo H$m’$s àíZ nyN>o Am¡a g§ñWmZ Ho$ _mJ©Xe©Z _| ¶h 
VH${ZH$m| H$mo AnZmZo H$s BÀN>m ì¶º$ H$s&

H¥${f {dkmZ _obm/àXe©Zr _| gh^mJ 

^mH¥$AZwn-am.A§.AZw.H|$. Zo H$Zm©Q>H$, _hmamï´>, {~hma Am¡a 
ZB© {Xëbr _| Am¶mo{OV {d{^Þ g_mamohm| _| ñQ>m°b bJmE& {d{^Þ 
àmoÚmo{J{H$¶m| H$mo nmoñQ>a Ho$ ê$n _| àX{e©V {H$¶m J¶m& A§Jya, 
{H$e{_e Am¡a Oyg Ho$ Z_yZm| Am{X H$m ^r ñQ>m°ëg _| àXe©Z {H$¶m 

Three different irrigation treatments were imposed 
in this vineyard namely Recommended surface drip 
irrigation schedule based upon pan evaporation, subsurface 
irrigation (75% of the recommended irrigation schedule) 
and the farmer’s own practice.  This demonstration trial 
was carried out on 5 years old Manik Chaman (a clone 
of Thompson Seedless) raised on Dogridge rootstock.  A 
total of 100 grape growers from different grape growing 
areas visited the plot. No visual differences in berry 
characteristics were observed among the treatments, 
thus indicating saving of up to 30% irrigation water by 
following institute recommended irrigation schedule 
vis a vis farmer’s practice.  The grape growers were 
also sensitized about the use of subsurface irrigation, 
a technique for irrigating vineyard at 25 cm depth for 
improving water use efficiency that could further lead to 
25% saving of irrigation water.  The grape growers posed 
a lot of queries on these technologies and showed their 
willingness to adopt the same under the institute guidance.

Participation in Krishi Vigyan Mela / 
Exhibitions

ICAR-NRC for Grapes arranged stalls in ten 
different events organized in Karnataka, Maharashtra, 
Bihar, and New Delhi. Developed technologies were 
displayed in the form of posters. Live samples of 
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J¶m& g§ñWmZ Ho$ _w»¶ àH$meZ H«$¶ Ho$ {bE CnbãY H$am¶o JE& 
H$ar~ 2000 bmoJm| Zo {ZåZ{b{IV àXe©{Z¶m| _| ñQ>m°b H$mo XoIm& 

 � amï´>r¶ ~mJdmZr ~moS©> Ûmam _mo{Vhmar ({~hma) _| 10-12 Aà¡b 
2015 H$mo Am¶mo{OV hm°Q>u ’o$¶a hm°Q>u g§J_ 2015. lr. 
^m.~m. ImSo> Am¡a lr. ~m.O. ’$bHo$ Zo ñQ>m°b H$m Am¶moOZ 
{H$¶m&

 � qnnbJm§d ~gd§V, Zm{gH$ _| 4-6 {gV§~a 2015 Ho$ Xm¡amZ 
Am¶mo{OV EJ«modZ A§Jya-AZma _hm¶mÌm. lr. em.g. ^moB©Q>o 
Am¡a lr. Z.Ho$. ZOZ Zo ñQ>m°b H$m Am¶moOZ {H$¶m&

Ho$ÝÐ H$m Zm{gH$ _| Am¶mo{OV àXe©Zr _| ñQ>m°b
Centre’s stall in exhibition at Nasik

 � ~mam_Vr _| 11-13 {gV§~a 2015 Ho$ Xm¡amZ Am¶mo{OV EJ«modZ 
A§Jya-AZma _hm¶mÌm. lr. E.Jmo. H$m§~bo Am¡a lr. {H$.H$m|. 
H$mbo Zo ñQ>m°b H$m Am¶moOZ {H$¶m&

 � ^mH¥$AZwn joÌr¶ ñQ>oeZ, nwUo _| 19 Aºy$~a 2015 H$mo 
Am¶mo{OV {H$gmZ {Xdg. S>m°. Ahå_X e~ra Q>r.nr., lr. 
em.g. ^moB©Q>o Am¡a lr. {H$.H$m|. H$mbo Zo ñQ>m°b H$m Am¶moOZ 
{H$¶m&

 � nwUo _| 23-27 Aºy$~a 2015 Ho$ Xm¡amZ Am¶mo{OV EJ«modZ 
EJ«r EŠñnmo-2015. lr. em.g. ̂ moB©Q>o Am¡a lr. {H$.H$m|. H$mbo 
Zo ñQ>m°b H$m Am¶moOZ {H$¶m&

 � H¥$.{d.H|$., ~mam_Vr _| 6-8 Zd§~a 2015 Ho$ Xm¡amZ Am¶mo{OV 
H¥${fH$ 2015: bmBd So>_m°ÝñQ´>oeZ E§S> EJ«r EŠñnmo& 6 Zd§~a 
H$mo Am¶mo{OV A§Jya CËnmXH$m| H$s ~¡R>H$ H$mo S>m°. g§.Xr. 
gmd§V, S>m°. B§Xy g§. gmd§V Am¡a S>m°. A.Hw$. e_m© Zo g§~mo{YV 
{H$¶m& lr. em.g. ^moB©Q>o Am¡a lr. {H$.H$m|. H$mbo Zo ñQ>m°b H$m 
Am¶moOZ {H$¶m&

 � Zmam¶UJm§d _| 5-8 {Xg§~a 2015 Ho$ Xm¡amZ Am¶mo{OV H¥$.
{d.H|$. EJ«rH$ëMab Q>oŠZm°bm°Or ’o$ñQ>rdb 2015-16& 6 
{Xgå~a H$mo S>m°. g§.Xr. gmd§V Am¡a S>m°. Xr. qg. ¶mXd Zo 
A§Jya CËnmXH$m| H$mo amoJ Ed§ H$sQ> {Z¶§ÌU {df¶m| na OmZH$mar 
Xr& lr. em.g. ^moB©Q>o Am¡a lr. {H$.H$m|. H$mbo Zo ñQ>m°b H$m 
Am¶moOZ {H$¶m&

grapes, raisins, juice etc. were also displayed on the 
stalls. Important publications of the institute were made 
available for sale. About 2000 people visited institute’s 
stall during the following exhibitions.
�� Horti Fair “Horti Sangam 2015” at Gandhi 

Maidan, Motihari (Bihar) organized by National 
Horticulture Board on 10-12 April 2015. Mr. B.B. 
Khade and Mr. B.J. Phalke arranged the stall in 
exhibition.

�� Agrowon Grape-Pomegranate Mahayatra 
at Pimpalgaon Basavant, Nasik during 4-6th 
September 2015. Mr. S.S. Bhoite and Mr. N.K. 
Najan arranged the stall in exhibition.

�� Agrowon Grape-Pomegranate Mahayatra at 
Baramati during 11-13th September 2015.  Mr. 
E.G. Kamble and Mr. K.K. Kale arranged the stall 
in exhibition.

�� Farmers Day at IARI Station, Pune on 19th October 
2015. Dr. Ahammed Shabeer T.P., Mr. S.S. Bhoite 
and Mr. K.K. Kale arranged the stall in exhibition.

�� Agrowon Agri Expo-2015 at Pune during 23-27th 
October 2015. Mr. S.S. Bhoite and Mr. K.K. Kale 
arranged the stall in exhibition.

�� KRUSHIK 2015: Live Demonstration and Agri 
Expo at KVK Baramati on 6-8th November 2015. 
Dr. S.D. Sawant, Dr. Indu S. Sawant and Dr. A.K. 
Sharma addressed the grape growers meet on 6th 
November 2015. Mr. S.S. Bhoite and Mr. K.K. 
Kale arranged the stall in exhibition.

Ho$ÝÐ H$m ~mam_Vr _| Am¶mo{OV àXe©Zr _| ñQ>m°b
Centre’s stall in exhibition at Baramati

�� KVK Agricultural Technology Festival 2015-16 
at Narayangaon during 5-8th December 2015. Dr. 
S.D. Sawant and Dr. D. S. Yadav guided the grape 
growers on 7th December 2015 on disease and 
insect pest management aspects. Mr. S.S. Bhoite 
and Mr. K.K. Kale arranged the stall in exhibition.  
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 � ~mJdmZr {dkmZ {díd{dÚmb¶, ~mJbH$moQ> Ûmam 19-21 
{Xg§~a 2015 Ho$ Xm¡amZ Am¶mo{OV hm°{Q©>H$ëMa ’o$¶a 2015. 
S>m°. g§.Xr. gmd§V Zo {H$gmZm| H$s ~¡R>H$ Ho$ nhbo gÌ H$s 
AÜ¶jVm H$s& S>m°. g§.Xr. gmd§V Zo 'A§Jya _| CÞV CËnmXZ 
VH$ZrH$' gÌ _| n¡Zb dº$m Ho$ ê$n _| ^mJ {b¶m& lr. em.g. 
^moB©Q>o Am¡a lr. {H$.H$m|. H$mbo Zo 
ñQ>m°b H$m Am¶moOZ {H$¶m&

 � ^maVr¶ H¥${f AZwg§YmZ 
g§ñWmZ, ZB© {Xëbr Ûmam 19-
21 _mM© 2016 Ho$ Xm¡amZ 
Am¶mo{OV H¥${f CÞ{V _obm-
2016. S>m°. g§.Xr. gmd§V Zo 
_hmamï´> go 10 àJ{Verb A§Jya 
CËnm XH$m| Ho$ gmW _obo _| ^mJ 
{b¶m& S>m°. Ahå_X e~ra Q>r.
nr., lr. em.g. ^moB©Q>o, lr. 
~m.O. ’$bHo$ Am¡a lr. Zm.dm. 
H$m§~bo Zo ñQ>m°b H$m Am¶moOZ 
{H$¶m&

XyaXe©Z H$m¶©H«$_ 
 � S>m°. g§.Xr. gmd§V… _w§~B© XyaXe©Z Ho$ gømÐr M¡Zb na 10 
{Xg§~a 2015 H$mo H¥${f Xe©Z (’$moZ-BZ-bmBd) H$m¶©H«$_ 
VmOo A§Jya H$s {Z¶m©V… ZE Adga.

 � S>m°. g§.Xr. gmd§V Am¡a S>m°. am.Jw. gmo_Hw$da… _w§~B© XyaXe©Z Ho$ 
gømÐr M¡Zb na 7 OZdar 2016 H$mo erV bha Ho$ Xm¡amZ 
A§Jya Ho$ ~mJm| H$m à~§YZ na ’$moZ-BZ-bmBd H$m¶©H«$_.

 � S>m°. am.Jw. gmo_Hw$da, S>m°. A.Hw$. CnmÜ¶m¶ Am¡a S>m°. g.X. 
am_Q>oHo$ Zo XyaXe©Z Ho$ÝÐ, _w§~B© H$mo (i) "~agmV H$s pñW{V _| 
A§Jya ~mJ H$m à~§YZ' na 7 AJñV 2015 H$mo, (ii) H$S>d§Mr 
_| qgMmB© nmZr H$s H$_r Ho$ VhV A§Jya H$s IoVr… EH$ g’$bVm 
H$s H$hmZr na 19 ’$adar 2016 H$mo Am¡a (iii) ßbmpñQ>H$ 
H$da Ho$ A§Xa A§Jya H$s IoVr Zm_H$ bKw {’$ë_| ~ZmZo _| _XX 
H$s&

AmH$medmUr, nwUo na àgm[aV ao{S>¶mo dmVm©
 � S>m°. g§.Xr. gmd§V… E_AmaEb AZwgma A§Jya CËnmXZ Ho$ {bE 
amoJ à~§YZ&

 � S>m°. am.Jw. gmo_Hw$da… i) ’$b H$br {d^oXZ Ho$ g§~§Y _| A§Jya 
~mJ àH$me g§íbofU VWm {dVmZ à~§YZ (1 _B© 2015), ii) 
A§Jya _| Ho$Z n[an¹$Vm Ho$ {bE nmofU à~§YZ Am¡a A§JyabVm 

�� Horticulture Fair 2015 organized by University of 
Horticultural Sciences, Bagalkot during 19th -21st 
December 2015. During the exhibition, Dr. S.D. 
Sawant chaired the first session of farmers meet 
and participated in session ‘Advanced production 
technologies in grape’ as a speaker panellist. Mr. 

S.S. Bhoite and Mr. K.K. 
Kale arranged the stall in 
exhibition.
�� Krishi Unnati Mela-

2016 at IARI, New Delhi 
during 19-21, March, 
2016. Dr. S.D. Sawant 
participated in the mela 
along with 10 progressive 
grape growers from 
Maharashtra. Dr. 
Ahammed Shabeer T.P., 
Mr. S.S. Bhoite, Mr. B.J. 
Phalke, Mr. N.W. Kamble 
arranged the stall.

Television Programmes
�� Dr. S.D. Sawant: Krushidarshan’ (Phone-in-Live) 

Programme of Sahyadri Channel of Doordarshan 
at Mumbai on 10th December 2015. The topic 
of discussion was “export of table grapes, new 
opportunities”.

�� Dr. S.D. Sawant and Dr. R.G. Somkuwar: ‘Phone-
in-live’ programme on ‘Management of vineyards 
during cold wave’ of DD-Sahyadri, Doordarshan 
Kendra, Mumbai on 7th January 2016.

�� Dr. R.G. Somkuwar, Dr A.K. Upadhyay and Dr. 
S.D. Ramteke helped in production of short films 
by Mumbai Doordarshan on  (i) Grape vineyard 
management under rainy condition on 7th August 
2015, (ii) Grape cultivation under shortage of 
irrigation water in Kadvanchi: A success story 
on 19th February 2016 and (iii) Viticulture under 
plastic cover.

Radio Talk broadcasted by Aakashvani, Pune

�� Dr S.D. Sawant: ‘Disease management in grapes 
for MRL compliant grape production’.

�� Dr R.G. Somkuwar: i) Grapevine photosynthesis 
and canopy management in relation to fruit bud 
differentiation on 1st May 2015, ii) Nutrient 

Ho$ÝÐ H$m ¶yEMEg ~mJbH$moQ> _| Am¶mo{OV  hm°{Q©>H$ëMa ’o$¶a _| ^mJrXmar
Centre’s participation in Horticulture fair at UHS Bagalkot
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à{ejU (20 OyZ 2015), iii) ’$b H$br {d^XZ Ho$ {bE 
A§Jya ~mJ à~§YZ (24 AJñV 2015), iv) ~agmV Ho$ _m¡g_ 
_| A§Jya ~mJ à~§YZ (28 AJñV 2015), v) JwÀN>m| Ho$ 
{dH$mg _| gmog©…qgH$ H$m _hËd (14 OZdar 2016) Am¡a vi) 
JwÀN>m| Ho$ {dH$mg _| nm¡fH$ VËd Am¡a nmZr H$m _hËd (21 
OZdar 2016)&

 � S>m°. g.X. am_Q>oHo$… A§Jya H$s CËnmXH$Vm VWm JwUdÎmm _| gwYma 
Ho$ {bE O¡d {Z¶m_H$m| H$m Cn¶moJ Am¡a ~o_m¡g_ ~m[ae Am¡a 
Amobmd¥{ï> Ho$ H$maU ~oar H«¡$qH$J go ~MZo Ho$ {bE br OmZodmbr 
gmdYm{Z¶m§&

 � S>m°. amoeZr am. g_W©… H¥${f {dkmZ H|$Ð, ~mam_Vr Ho$ A§VJ©V 
àñWm{nV gm_wXm{¶H$ AmH$medmUr H|$Ð emaX H¥${f dm{hZr 
na àgm[aV A§Jya H$s {d{^Þ {H$ñ_| Am¡a CZH$s {deofVmE§ (4 
’$adar 2016) Am¡a {H$gmZ Ho$ A{YH$ma Ho$ ~mao _| AŠga nyN>o 
OmZo dmbo gdmb (6 ’$adar 2016)&

{d{S>¶mo H$m°Ý’«|$qgJ Ûmam {H$gmZm| H$mo _mJ©Xe©Z
 � S>m°. g§.Xr. gmd§V, S>m°. A.Hw$. CnmÜ¶m¶ Am¡a S>m°. Xr. qg. 
¶mXd Zo 1 Zd§~a 2015 H$mo A§Jya _| nmofH$ VËd Am¡a Ob 
à~§YZ na gm§Jbr, Zm{gH$ Am¡a ~mam_Vr Ho$ A§Jya CËnmXH$m| 
H$m EH$ gmW _mJ©Xe©Z {H$¶m&

{H$e{_e ~ZmZo Ho$ {bE VH$ZrH$ H$m {H$gmZ Ho$ 
IoV _| Am§H$bZ

{H$e{_e _| ^yaonZ H$mo H$_ H$aZo H$s VH$ZrH$ Ho$ à¶moJ _| 
nm¶m J¶m {H$ ewîH$Z Ho$ Vrgao {XZ A§Jya JwÀN>m| na 200 nrnrE_ 
EñH$m°{~©H$ Aåb Ho$ {N>S>H$md go AÀN>r JwUdÎmm dmbr {H$e{_e 
~ZVr h¡& ¶h n[aUm_ àH$m{eV {H$E Om MwHo$ h¢ Am¡a gå^mfUm| Am¡a 
boIm| Ûmam {H$gmZm| Am¡a {H$e{_e ~ZmZo dmbm| VH$ nhþ§MmE JE h¢& 
_.am.Ðm.~m.g§. H$s _XX go Bg VH$ZrH$ H$mo àjoÌ ñVa na Am§H$m 
J¶m& {H$e{_e CnO Am¡a JwUdÎmm Ho$ n[aUm_ AmZo ~mH$s h¡& Bg 
J«wn Ho$ Abmdm, Xmo {H$gmZm| Zo ^r EñH$m°{~©H$ Aåb H$s gwPmB© _mÌm 
H$m à¶moJ {H$¶m& BZ {H$gmZm| Zo {H$e{_e _| AÀN>m a§J, ~ZmdQ> 
Am¡a CnO nmZo Ho$ {bE Bg VH$ZrH$ H$mo à^mdr nm¶m h¡&

d¡km{ZH$-{H$gmZ B§Q>a’o$g ~¡R>H$

18 ’$adar 2016 H$mo aVbm_, _Ü¶ àXoe _| A§Jya IoVr 
na d¡km{ZH$ {H$gmZ A§Va’$bH$ ^mH¥$AZwn-EQ>rEAmaAmB©, 
PmoZ, O~bnya Am¡a ^mH¥$AZwn-am.A§.AZw.H|$., nwUo Zo g§¶wº$ 
ê$n go Am¶mo{OV {H$¶m& H¥$.{d.H|$., OmAmoam Ho$ ñQ>m’$ VWm H¥${f 

management and vine training for cane maturity 
in grapes on 20th June 2015, iii) Management of 
grape vineyard for fruit bud differentiation on 24th 
August 2015, iv) Grape vineyard management 
during rainy season on 28th August 2015, v) 
Importance of source: sink in bunch development 
on 14th January 2016 and vi) Role of nutrients and 
water in bunch development on 21st January 2016.

�� Dr S.D. Ramteke: ‘Use of Bioregulators to improve 
production and quality of grape’ and ‘Precautions 
to avoid berry cracking due to unseasonal rains or 
hailstorms’.

�� Dr. Roshni Samarth: On Community Radio Station 
“Sharda Krishi Vahini” (established under Krishi 
Vigyan Kendra, Baramati) i) Different varieties of 
grapes and their attributes on 4th February 2016, 
ii) Frequently asked questions regarding farmers 
right on 6th February 2016.

Guidance to farmers by video-conferencing

�� Dr. S. D. Sawant, Dr. A.K. Upadhyay and Dr. D. S. 
Yadav guided grape growers of Sangli, Baramati 
and Nasik simultaneously on ‘Nutrient and water 
management in grapes’ on 1st November 2015.

Assessment of technology for raisin 
making in farmers’ field

The experiments to develop techniques for 
minimization of browning in raisins revealed that the 
spray of 200 ppm ascorbic acid on grape bunches on 
third day of drying resulted in good quality raisins. The 
results have been published and communicated to grape 
growers and raisin makers by lectures and articles. With 
the help of MRDBS, this technology was assessed at 
field level. The results on raisin yield and quality are 
awaited. Beside this group, two farmers in Sangli 
used the recommended technology for raisin making 
and have reported effectiveness of this technology for 
retaining good raisin colour, texture and yield. 

Scientist-Farmer interface meeting

A Scientist-Farmer interface on grape cultivation 
was organized on 18th February 2016 at Ratlam, 
Madhya Pradesh jointly by ICAR-ATARI, Zone VII, 
Jabalpur and ICAR-NRCG, Pune. Staff of KVK, Jaora 
and Scientists from College of Agriculture, Mandsaur 
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_hm{dÚmb¶, _§Xgm¡a Ho$ d¡km{ZH$m| Zo ^r {hñgm {b¶m& ^mH¥$AZwn-
am.A§.AZw.H|$. Ho$ d¡km{ZH$ S>m°. g§.Xr. gmd§V, S>m°. am.Jw. gmo_Hw$da, 
S>m°. A.Hw$. CnmÜ¶m¶, S>m°. A.Hw$. e_m© Am¡a S>m°. Xr. qg. ¶mXd Zo 
VoVmar Jm§d Ho$ nmg aVbm_ Ohm§ _w»¶ A§Jya Ho$ ~JrMo h¢, H$m Xm¡am 
{H$¶m& ¶h gyMZm Xr JB© {H$, A§Jya H$s IoVr 1982 _| H$ar~ 300 
hoŠQ>a joÌ go dV©_mZ _| 45 hoŠQ>a joÌ VH$ KQ> J¶r h¡& àjoÌ Xm¡am 
Ho$ ~mX d¡km{ZH$m| Zo 125 A§Jya CËnmXH$m| H$s g^m H$mo g§~mo{YV 
{H$¶m& A§Jya H$s IoVr H$aZo dmbm| go {dMma-{d_e© go nVm Mbm {H$ 
VH$ZrH$s OmZH$mar Ho$ A^md _| VWm AZw{MV {dnUZ H$s dOh go 
joÌ _| VmOo A§Jya H$s H$_r nmB© JB© h¡& qgMmB© Ob H$s CnbãYVm 
Z hmoZo go ^r A§Jya Ho$ joÌ _| KQ>m¡Vr hþB© h¡& ^mH¥$AZwn-am.A§.AZw.
H|$. {ZXoeH$ Zo JwUdÎmm CËnmXZ Ho$ {bE g_¶ na {d{Q>H$ëMab 
{H«$¶mAm| H$m g§MmbZ VWm {d{eï> H$m¡eb H$s Oê$aV na Omoa 
{X¶m& ^mH¥$AZwn-EQ>rEAmaAmB© 
Ho$ {ZXoeH$ Zo bm^àXVm ~‹T>mZo 
{H$ {bE, {Z{d{ï>¶m§ àmá H$aZo, 
àg§ñH$aU VWm {dH«$s Ho$ {bE 
{H$gmZm| Ho$ g_yh {dH$mg H$s 
Amdí¶H$Vm na Omoa {X¶m& 
VH$ZrH$s gÌ _| ^mH¥$AZwn-
am.A§.AZw.H|$. Ho$ d¡km{ZH$m| Zo 
CËnmXH$m| H$mo {dVmZ à~§YZ, 
nmofH$ VËd à~§YZ, Ob à~§YZ, 
H$sQ> à~§YZ, ’$gb H$Q>mB© Ho$ 
~mX àg§ñH$aU Ho$ ~mao _| {ZX}{eV 
{H$¶m& ̂ mH¥$AZwn-am.A§.AZw.H|$. Zo 
¶h _mZm {H$ 2016 _| aVbm_ _| 
à{ejU H$m¶©H«$_ Ho$ O[aE CËnmXH$m| H$mo à{e{jV {H$¶m OmEJm 
Am¡a amÁ¶ ~mJdmZr {d^mJ, H¥$.{d.H|$. VWm H¥${f {díd{dÚb¶m| Ho$ 
{dñVma nXm{YH$m[a¶m| H$mo à{ejU {X¶m OmEJm Am¡a do nXm{YH$mar 
~mX _| à{ejU VWm _mJ©Xe©H$ Ho$ ê$n _| aVbm_ VWm Amgnmg Ho$ 
A§Jya joÌ _| {dñVma H$m H$m_ g§nÞ H$a|Jo&

also participated. The team of scientists from ICAR-
NRCG including Dr. S.D. Sawant, Dr. R.G. Somkuwar, 
Dr. A.K. Upadhyay, Dr. A.K. Sharma visited vineyards 
of table and wine grapes in  Tetari village near Ratlam 
where major grape vineyards are concentrated. It was 
informed that the grape cultivation in the area has 
dwindled from approx. 300 ha area in 1982 to 45 hectare 
area at present. After the field visit all the scientists 
interacted with the gathering of about 125 grape 
growers. On discussion with farmers it was discovered 
that lack of technical information for quality production 
and improper marketing of table grapes were the main 
reasons for reduction in area. Also, in recent years non-
availability of irrigation water also contributed to the 
reduction of area under grapes. The Director, ICAR-

NRCG in his address emphasized 
the importance of timely viticultural 
operations and highlighted specific 
skill required for quality production.  
The Director, ATARI stressed on the 
need to develop Farmer’s group for 
procurement of inputs, processing 
and marketing of produce to increase 
farm profitability.  Scientists 
from ICAR-NRC Grapes guided 
the growers during the technical 
session on canopy management, 
nutrient and water management, 
pest management and post-harvest 
processing.  ICAR-NRCG agreed 
to upgrade the skills of the growers 

through training programme at Ratlam during the current 
year 2016 and also provide training to the Extension 
functionaries of State Horticulture Department, KVKs 
and Agriculture University who will later on serve as 
trainers and guiding force for expansion of grape area 
in and around Ratlam.
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{dXoem| _| à{VZw¶w{º$ 
 � S>m°. H$m¡. ~°ZOu Zo 13-17 Aà¡b 2015 Ho$ Xm¡amZ gobZJa, 
_bo{e¶m _| Am¶mo{OV _bo{e¶m nm_ Vob ~moS©> àmoJ«m_ 
gbmhH$ma g{_{V H$s ~¡R>H$ _| ^mJ {b¶m&

à{ejU A{YJ«hU
 � S>m°. B§Xy g§. gmd§V, ZmoS>b A{YH$mar, _mZd g§gmYZ {dH$mg Zo 
^mH¥$AZwn-amï´>r¶ H¥${f AZwg§YmZ à~§YZ AH$mX_r, h¡Xam~mX 
_| 10-12 ’$adar 2016 H$mo Am¶mo{OV ^mH¥$AZwn Ho$ _mZd 
g§gmYZ {dH$mg ZmoS>b A{YH$m[a¶m| Ho$ {bE j_Vm {dH$mg na 
à{ejU H$m¶©embm _| ^mJ {b¶m&

 � S>m°. Ahå_X e~ra Q>r.nr. Zo H¥${f agm¶Z {d^mJ, ^maVr¶ 
H¥${f AZwg§YmZ g§ñWmZ, ZB© {Xëbr _| 16-18 Aà¡b 2015 
H$mo Am¶mo{OV A§Jya _| E§WmogmB©{ZZ {ZîH$f©U na à{ejU àmá 
{H$¶m&

 � lr_Vr H${dVm ¶mo. _w§Xm§H$a Zo _hmboZmo{~g amï´>r¶ ’$gb 
nydm©Zw_mZ H|$Ð, ZB© {Xëbr _| 28-31 {Xg§~a 2015 H$mo 
A§Jya Ho$ {bE Obdm¶w Cn¶wº$Vm {ZYm©aU Ho$ {bE H$m¶©àUmbr 
na VH$ZrH$s _mJ©Xe©Z Am¡a AmH©$OrAmBEg gm°âQ>do¶a na 
à{ejU àmá {H$¶m&

 � lr. _w.Zm. J§Q>r Zo 22-27 OyZ 2015 Ho$ Xm¡amZ amï´>r¶ {dÎmr¶ 
à~§YZ g§ñWmZ, ’$arXm~mX _| Am¶mo{OV ̂ mH¥$AZwn A{YH$m[a¶m| 
Ho$ {bE gaH$ma _| àmoØdZ boIm§H$Z Zm_H$ à{ejU H$m¶©H«$_ 
_| ^mJ {b¶m&

 � lr. C.Zm. ~moago Zo ñWm¶r D$Om© {díd g§ñWmZ Ûmam 5-6 _B© 
2015 H$mo nwUo _| Am¶mo{OV ^maV _| {J«S> go Ow‹S>o gmoba nmda 
_| {Zdoe Ho$ Adga na à{ejU H$m¶©H«$_ _| ^mJ {b¶m&

 � gwlr e¡bOm {d. gmQ>_ Zo 16 {Xg§~a 2015 H$mo ^mH¥$AZwn-
^m.H¥$.gm§.AZw.g§., ZB© {Xëbr Ûmam Ho$ÝÐr¶ _mpËñ¶H$s {ejm 
g§ñWmZ, _w§~B© _| Am¶mo{OV EH$sH¥$V _¡goqOJ gmoë¶yeZ Ho$ 
Cn¶moJ na OmJéH$Vm H$m¶©embm _| ^mJ {b¶m&

DEPUTATION ABROAD 
�� Dr. K. Banerjee participated in the Programme 

Advisory Committee meeting of Malaysian Palm 
Oil Board, Selangor, Malaysia during 13-17th April 
2015.

TRAINING ACQUIRED

�� Dr. Indu S. Sawant, HRD Nodal Officer participated 
in the Training workshop on Competency 
Development for HRD Nodal Officers of ICAR 
organized by the ICAR- National Academy of 
Agricultural Research Management, Hyderabad 
during 10-12th February 2016.

�� Dr. Ahammed Shabeer T.P. attended training on 
‘Anthocyanin extraction from grape’ organized at 
Division of Agricultural Chemicals, ICAR-IARI, 
New Delhi during 16-18th April 2015.

�� Mrs. Kavita Y. Mundankar acquired technical 
guidance on methodology used for determining 
climatic suitability for grape growing along with 
understanding of related features of ArcGIS at 
Mahalanobis National Crop Forecast Centre, New 
Delhi during 28-31st December 2015.

�� Mr. M.N. Ganti attended training programme 
‘Accrual Accounting in Govt. for the officers of 
ICAR’ organized at National Institute of Financial 
Management, Faridabad during 22nd -27th June 
2015.

�� Mr. U.N. Borse, Sr. Technical Officer attended 
training programme ‘Investment Opportunities in 
Grid-connected Solar Power in India’ organized 
by World Institute of Sustainable Energy (WISE) 
at Pune during 5-6th May 2015.

�� Ms. Shailaja Vitthal Satam participated in the 
Awareness workshop on usage of ‘Unified 
Messaging Solution’ organized by ICAR-IASRI, 
New Delhi at ICAR-CIFE, Mumbai on 16th 
December 2015.

à{ejU Am¡a j_Vm {Z_m©U
TRAINING AND CAPACITY BUILDING 
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à{ejU H$m¶©H«$_m| H$m Am¶moOZ

H|$Ð _| {ZåZ à{ejU H$m¶©H«$_m| H$m Am¶moOZ {H$¶m J¶m Am¡a 
d¡km{ZH$ AnZo {deofkVm joÌ go gå~{YV {df¶ Ho$ {bE ómoV Wo&

A§Jya CËnmXH$m| Ho$ {bE

 � Ho$ÝÐ Zo _.am.Ðm.~m.g§. Ho$ gh¶moJ go "A§Jya IoVr _| AmYw{ZH$ 
VH$ZrH$' na Xmo à{ejU H$m¶©H«$_ H«$_e… 23-30 OyZ 2015 
(20 à{V^mJr) Am¡a 3-10 OwbmB© 2015 (30 à{V^mJr) H$mo 
Am¶mo{OV {H$E& ¶h H$m¶©H«$_ {deof Vm¡a na A§Jya CËnmXH$m| 
Ho$ ~ƒm|, Omo AnZo A§Jya ~JrMm| H$s XoI^mb _| g§b¾ h¢, Ho$ 
{bE Wm& gmV {XZ Ho$ H$m¶©H«$_ _| A§Jya IoVr Ho$ g^r nhbyAm| 
H$mo {b¶m OmVm h¡& Ho$ÝÐ Ho$ d¡km{ZH$ à{ejU XoVo h¡ Am¡a 
_.am.Ðm.~m.g§. à{V^m{J¶m| Ho$ ahZo ghZo H$m à~§Y H$aVm h¡&

E{nS>m Zm{_V à¶moJembmAm| Ho$ VH$ZrH$s ì¶{º$¶m| Ho$ 
{bE

 � "EH$b Ad{eï> {d{Y Ûmam H$sQ>Zmer Adeof H$m {ZYm©aU' 
Zm_H$ à{ejU Adeof narjU à¶moJembm Ho$ 29 {díbofH$m| 
Ho$ {bE 30 _mM©-3 Aà¡b 2015 H$mo Am¶mo{OV hþAm& S>m°. _
mBH$bE§Oobmo EZogVm{g¶m{S>g, B©¶y-ao’$ab bo~moaoQ>ar, O_©Zr Zo 
¶h à{ejU {X¶m& ¶h H$m¶©H«$_ B©¶y-B§{S>¶m Ho$no{gQ>r {~pëS§>J 
B{Z{e¶o{Q>d ’$m°a Q´>oS> E§S> So>dobon_|Q> Ûmam àm¶mo{OV Wm& S>m°. 
H$m¡. ~°ZOu Am¡a S>m°. Ahå_X e~ra Q>r.nr. Zo Bg H$m¶©H«$_ 
H$m g_Ýd¶Z {H$¶m&

 � 16 OwbmB© 2015 H$mo n[ajU à¶moJembmAm| Ho$ 20 {díbofH$m| 
Ho$ {bE "q^S>r _| H¥${f agm¶Z Adeof Ho$ {bE àdrUVm 
narjU' H$m Am¶moOZ {H$¶m J¶m& S>m°. H$m¡. ~°ZOu Am¡a S>m°. 
Ahå_X e~ra Q>r.nr. Zo Bg H$m¶©H«$_ H$m g_Ýd¶Z {H$¶m&

 � "_y§J’$br _| E’$bmQ>m°pŠgZ Adeof Ho$ {bE àdrUVm narjU' 
5 Aºy$~a 2015 H$mo Am¶mo{OV {H$¶m J¶m& EnrS>m Zm{_V 
à¶moJembmAm| Am¡a ì¶mdgm{¶H$ à¶moJembmAm| g{hV 20 
à¶moJembmAm| Zo Bg_| {hñgm {b¶m&

 � "_gmbm| _| Orgr-E_Eg/E_Eg Am¡a Ebgr-E_Eg/E_Eg 
Ûmam H$sQ>ZmeH$ Adeof {díbofU' Ho$ {bE ~hþAdeof {d{Y 
na VH$ZrH$ ñWmZm§VaU à{ejU H$m¶©H«$_ H$m Am¶moOZ 26-
28 Zd§~a 2015 H$mo {H$¶m J¶m& _gmbm ~moS©> Ho$ gmV 
A{YH$m[a¶m| Zo Bg _| ^mJ {b¶m ¶h à{ejU Ho$ÝÐ Am¡a 
_gmbm ~moS©>, H$mo{MZ Ho$ ~rM hþE g_Pm¡Vm kmnZ Ho$ VhV 
hþAm&

Training Programmes Organized

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

For grape growers
�� The Centre in association with Maharashtra State 

Grape Growers’ Association (MRDBS), Pune 
organized training programme on ‘Advanced 
techniques in viticulture’ for grape growers in two 
batches during 23–30th June 2015 (20 participants) 
and 3-10th  July 2015 (30 participants). These 
programmes are specifically organized for the 
children of grape growers, who are looking after 
their vineyards. Seven days programme covers 
advances in all aspects of viticulture and Scientists 
of ICAR-NRCG conduct the training and MRDBS 
looks after staying arrangements of the trainees.

For technical personnel of APEDA 
nominated laboratories
�� ‘Detection of pesticide residues through single residue 

methods’ was organized for 29 pesticide residue 
testing laboratory analysists during 30th March- 3rd 
April 2015. Dr. Michelangelo Anastassiades from 
EU-Referral Laboratory, Germany gave the training. 
The programme was sponsored by EU-India Capacity 
Building Initiative for Trade and Development 
(CITD) and coordinated by K. Banerjee and Dr 
Ahammed Shabeer T.P.

�� ‘Proficiency testing for agrochemical residues in 
Okra’ was organized for 20 pesticide residue testing 
laboratory analysists on 16th July 2015. Dr K. 
Banerjee and Dr Ahammed Shabeer T.P coordinated 
the programme.

�� ‘Proficiency testing on aflatoxin residues in 
groundnut’ was organized on 5th October 2015. 
Twenty laboratories including APEDA recognized 
laboratories and other commercial testing laboratories 
attended the programme.

�� A technology transfer training programme on ‘multi-
residue method for pesticide residue analysis in 
spices by GC-MS/MS and LC-MS/MS was organized 
during 26-28th November 2015. Seven officials from 
different laboratories of Spices Board participated in 
the programme. This training was organized as a part 
of the MoU signed between ICAR-NRCG, Pune and 
Spices Board, Cochin.



93

ICAR - NRC FOR GRAPES ANNUAL REPORT 2015-16

CÚmoJ H${_©¶m| Ho$ {bE

 � "A§Jya CËnmXH$Vm _| gwYma Ho$ {bE CËnmXZ àm¡Úmo{JH$s' Zm_H$ 
à{ejU 22-23 {gV§~a 2015 H$mo _¡gg© XrnH$ ’${Q©>bmBO©g 
Am¡a noQ´>moHo${_H$ëg H$m°anmoaoeZ {b{_Q>oS> Ho$ 15 A{YH$m[a¶m| 
Ho$ {bE Am¶mo{OV {H$¶m J¶m& S>m°. A.Hw$. CnmÜ¶m¶, S>m°. 
g.X. am_Q>oHo$ Am¡a lr_Vr H${dVm ¶mo. _w§Xm§H$a Zo H$m¶©H«$_ 
H$m g_Ýd¶Z {H$¶m&

 � _ogg© JmoXaoO EJ«modoQ> {b{_Q>oS> Ho$ VH$ZrH$s Q>r_ Ho$ 14 
A{YH$m[a¶m| Ho$ {bE 10-11 {Xg§~a 2015 H$mo "A§Jya 
CËnmXH$Vm _| gwYma Ho$ {bE CËnmXZ àm¡Úmo{JH$s' Zm_H$ 
à{ejU H$m Am¶moOZ {H$¶m& S>m°. B§Xy g§. gmd§V, S>m°. Xr.qg. 
¶mXd Am¡a S>m°. amoeZr am. g_W© Zo H$m¶©H«$_ H$m g_Ýd¶Z 
{H$¶m&

^mH¥$AZwn-am.A§.AZw.H|$. Ho$ H${_©¶m| Ho$ {bE

 � g^r d¡km{ZH$m| Ho$ {bE 20 ’$adar 2016 H$mo gm°âQ>do¶a 
"E§S>ZmoQ>' na Aën Ad{Y à{ejU H$m¶©H«$_ H$m Am¶moOZ 
{H$¶m J¶m& S>m°. AZwamYm CnmÜ¶m¶, àYmZ d¡km{ZH$ (O¡d 
àm¡Úmo{JH$s) Zo "E§S>ZmoQ>' Ho$ {d{^Þ Cn¶moJ O¡go H¡$Q>mbmoqJJ, 
nmÊSw>{bnr V¡¶ma H$aVo g_¶ Cn¶moJ Am¡a S>mCZbmoS> {H$E 
g§X^m] Ho$ à~§YZ na {dñV¥V OmZH$mar Xr&

H$m¶©embmAm| H$m Am¶moOZ

H$sQ> Omo{I_ Am§H$bZ Ho$ {bE _m¡g_ Am§H$So> àmá H$aZo 
Ho$ {bE ñdMm{bV _m¡g_ ñQ>oeZ H$m Cn¶moJ

A§Jya IoVr _| n[aewÕ H¥${f Am¡a _m¡g_ Am§H$So> AmYm[aV 
amoJ Am¡a H$sQ> Omo{I_ Am§H$bZ Am¡a gbmhH$mar Ho$ à¶moJ H$mo 
àmoËgm{hV H$aZo  Ho$ {bE g^r A{Ib ^maVr¶ g_Ýd¶H$ AZwg§YmZ 

For industry personnel

��  ‘Production technology for improving grapevine 
productivity’ was organized during 22nd – 23rd 
September 2015 for 15 officials of M/s Deepak 
Fertilisers and Petrochemicals Corporation 
Limited. Dr. A.K. Upadhyay, Dr. S.D. Ramteke 
and Mrs. Kavita Y. Mundankar coordinated the 
programme.

�� ‘Production technology for improving grapevine 
productivity’ was organized for 14 participants 
from technical team of M/s Godrej Agrovet 
Limited during 10-11th December, 2015. Dr. Indu 
S. Sawant, Dr. D.S. Yadav and Dr. Roshni Samarth 
coordinated the programme.

For ICAR-NRCG staff
�� A short duration training program on EndNote 

was organized on 20th February 2016 for all the 
scientists. Dr. Anuradha Upadhyay, Principal 
Scientist (Biotechnology) explained various uses of 
EndNote like cataloguing, managing downloaded 
references during manuscript preparation, etc.

Workshops organized

Workshop on ‘Use of automatic weather 
station to generate weather data for pest 
risk assessment’

To encourage the precision farming and to use 
weather data based disease and insect risk assessment 
and advisory in the vineyards, an automatic weather 
station was installed at all the AICRP Centres viz., 
MPKV Rahuri, GRS Theni, HRES Vijayapura and COH 
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n[a¶moOZm Ho$ Ho$ÝÐm| O¡go _hmË_m ’w$bo H¥${f {dÚmnrR>, amhþar; A§Jya 
AZwg§YmZ ñQ>oeZ, WoZr; EMAmaB©Eg, {dO¶nwam Am¡a ~mJdmZr 
_hm{dÚmb¶, _§Xgm¡a _| ñdMm{bV _m¡g_ ñQ>oeZ ñWm{nV {H$E 
JE h¢& H|$Ð _| 5 OZdar 2016 H$mo "H$sQ> Omo{I_ Am§H$bZ Ho$ 
{bE _m¡g_ Am§H$So> àmá H$aZo Ho$ {bE ñdMm{bV _m¡g_ ñQ>oeZ 
H$m Cn¶moJ' na EH$ {Xdgr¶ H$m¶©embm H$m Am¶moOZ {H$¶m J¶m& 
H$m¶©embm _| d¡km{ZH$m| Zo _m¡g_ ñQ>oeZ Ho$ Cn¶moJ H$s {d{Y g_PmB© 
Am¡a A§Jya ~JrMo _| amoJ Ed§ H$sQ> Omo{I_ ñVa Ho$ Am§H$bZ Ho$ 
{bE gm°âQ>do¶a Ho$ à¶moJ na MMm© hþB©& nydm©Zw_mZ _m°S>b Ho$ à¶moJ 
Ûmam amoJ Am¡a H$sQ> à~§YZ Ho$ {bE _m¡g_ AmYm[aV gbmhH$mar 
Am¡a Am°ZbmBZ _m¡g_ OmZH$mar Ho$ nw{ï>H$aU H$s AdYmaUm H$mo 
g_Pm¶m J¶m& à{V^m{J¶m| H$mo nmofU Am¡a Ob à~§YZ Ho$ {bE 
AmJm_r do~ Am¡a _mo~mBb AmYm[aV VH$ZrH$ H$s ^r gyMZm Xr 
JB©& ¶h MMm© amoJ Am¡a H$sQ> à~§YZ Ho$ {bE _m¡g_ AmYm[aV 
nydm©Zw_mZ gbmhH$mar Ho$ ~hþñWmZr¶ nwï>rH$aU _| ghm¶H$ hmoJr&

g§ñWmZ O¡d gwajm g{_{V {Xem{ZX}e na g§doXrH$aU 
H$m¶©embm

H|$Ð Ho$ d¡km{ZH$ Am¡a AÝ¶ AZwg§YmZ H${_©¶m| _| O¡d gwajm 
{df¶m| na OmJéH$Vm bmZo Ho$ {bE, 18 {Xg§~a 2015 H$mo g§ñWmZ 
O¡d gwajm g{_{V (AmB~rEggr) na g§doXrH$aU H$m¶©embm H$m 
Am¶moOZ {H$¶m J¶m& S>m°. AZwamYm CnmÜ¶m¶, gXñ¶ g{Md, 
AmB~rEggr Zo O¡{dH$ gm_J«r Ho$ gwa{jV à~§YZ Ho$ {bE {d{^Þ 
{Z¶m_H$ à{H«$¶mAm|, AÀN>r à¶moJembm nÕ{V¶m§, {d{^Þ loUr Ho$ 
Ordm| Ho$ à~§YZ H$s {d{Y Am¡a Amdí¶H$ AmYmar¶ g§aMZm na 
OmZH$mar Xr&

Mandsaur. One day workshop on the use of automatic 
weather station to generate weather data for disease and 
insect pest risk assessment to the AICRP Grape workers 
was conducted at the Centre on 5th January 2016. The 
scientists of the Centre briefed about the method of 
usage of weather station and mode of obtaining data 
using the software to assess the disease and insect risk 
level in the vineyards was discussed in the workshop. 
The concept of weather based advisory on disease and 
insect management using forecasting models and the 
method of validation of online interactive weather 
information were explained. The forthcoming web and 
mobile based technology for weather based advisory 
in nutrient and water management was explained to 
the participants. This group discussion will help in the 
validation of the weather based forecast advisory for 
disease and insect management in the multi locations.

Sensitization workshop on Institute 
Biosafety Committee Guidelines

A sensitization workshop on Institute Biosafety 
Committee (IBSC) was organized on 18th December 
2015 to create awareness about biosafety issues among 
the scientists and other research workers of the institute. 
Dr Anuradha Upadhyay, Member Secretary, IBSC 
briefed about different regulatory procedures for safe 
handling of biological material and the guidelines on 
good laboratory practices and procedures for handling 
organisms of different categories and infrastructure 
requirement.
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à{ejU XoZm / J«rî_ à{ejU / Am_§{ÌV 
ì¶m»¶mZ

Am_§{ÌV ì¶m»¶mZ

S>m°. am.Jw. gmo_Hw$§da Zo _.’w$.H¥$.{d., amhþar Ûmam 23 {gV§~a 
2015 H$mo Am¶mo{OV "CÞV CnO Ho$ {bE nyd© Am¡a CnamÝV à~§YZ' 
Zm_H$ amï´>r¶ à{ejU H$m¶©H«$_ _| A§Jya _| CËnmXZ àm¡Úmo{JH$s Am¡a 
VwS>mB© CnamÝV à~§YZ _| CÞV VH$ZrH$s na ì¶m»¶mZ {X¶m&

nwUo {díd{dÚmb¶ Ho$ E_.Eggr (dmBZ {H$ÊdZ Am¡a 
AëH$mohmob àm¡Úmo{JH$s) Ho$ {bE g§H$m¶

g^r d¡km{ZH$ CZHo$ {deof {df¶ Ho$ {bE nwUo {díd{dÚmb¶ 
Ho$ E_.Eggr (dmBZ {H$ÊdZ Am¡a AëH$mohmob àm¡Úmo{JH$s) Ho$ 
{d{Q>H$ëMa H$mog© Ho$ {bE, g§gmYZ ì¶{º$ Wo& ¶h {S>J«r H$mog© dg§V 
XmXm ewJa g§ñWmZ Ûmam Am¶mo{OV {H$¶m OmVm h¡& Hw$b 39 ì¶m»¶mZ 
Am¡a 13 à°pŠQ>H$b gÌ Ho$ Abmdm à°pŠQ>H$b narjm, àñVwVrH$aU 
Am¡a J¥hH$m¶© H$m Am§H$bZ ^r H|$Ð Ho$ d¡km{ZH$m| Zo {H$¶m&

AÝ¶ g§ñWmZ Ho$ d¡km{ZH$m| Ho$ {bE ì¶mdgm{¶H$ g§b¾ 
à{ejU

{d{^Þ g§ñWmZm| Ho$ Xmo d¡km{ZH$m| Zo AnZm ì¶mdgm{¶H$ g§b¾ 
à{ejU Bg H|$Ð _| nyam {H$¶m&

Training given / summer training / invited 
lectures

Invited lecture

Dr. R.G. Somkuwar delivered a guest lecture on 
‘Recent advances in production technology and post-
harvest management in grapes’ at National Training 
Program on ‘Pre and post management for Enhanced 
Production’ organized by MPKV, Rahuri on 23rd 
September 2015.

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

All the scientists were the resource person for their 
respective field of specialization for viticulture course 
of M.Sc. (Wine Brewing and Alcohol Technology) of 
Pune University. This post-graduate degree course is 
being offered by Vasantdada Sugar Institute, Pune. 
About 39 lectures and 13 practical sessions were 
conducted by the scientists of ICAR-NRCG, Pune; 
apart from conducting practical examination, student’s 
presentations, home assignments.

Professional attachment training to 
scientists of other institutes

Two scientists from different institutes completed 
their professional attachment training at this Centre.

Project work by students

During the year three B.Sc. (Agri. Biotech) 
students from colleges affiliated to MPKV, Rahuri  
completed their 4-6 months project under scientists of 
the Centre.

d¡km{ZH$ H$m Zm_ Am¡a 
g§ñWmZ

Name of Scientist and 
Institute

à{ejU Ho$ {bE AZwg§YmZ {df¶
Research topic for training

Ad{Y
Duration

^mH¥$AZwn-am.A§.AZw.H|$. Ho$ 
_mJ©Xe©H$ 

Guide at ICAR-NRCG

Dr. Bahadur Singh 
Chauhan 
ICAR-CTCRI, 
Thriuvananthapuram

Profiling of anthocyanins and other 
phenolic compounds in tuber crops

11/05/2015 to 
10/08/2015

S>m°. H$m¡. ~°ZOu
Dr. K. Banerjee

Ms. Sivaranjani R. 
ICAR-Indian Institute 
of Spices Research, 
Kozhikode

Multi-residue analysis of Black Pepper, 
Cardamom, and Cinnamon samples 
using GC-MS/MS and LC-MS/MS

01/02/2016 to 
15/02/2016

S>m°. H$m¡. ~°ZOu
Dr. K. Banerjee

{dÚm{W©¶m| Ûmam àmoOoŠQ> H$m¶©

df© Ho$ Xm¡amZ _.’w$.H¥$.{d., amhþar go OwSo> Xmo _hm{dÚmb¶m| Ho$ 
~r.Eggr. (H¥${f O¡dàm¡Úmo{JH$s) Ho$ VrZ N>mÌm| Zo 4-6 _hrZo H$s 
n[a¶moOZm H$m¶© Bg H|$Ð Ho$ d¡km{ZH$m| Ho$ _mJ©Xe©Z _| nyao {H$E&
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nwañH$ma

gd©loð> nmoñQ>a àñVw{V

nmoñQ>a àñVw{V gmd§V g§Xr, Kwbo E_Ama, gmdS}>H$a AmaE_, 
gmd§V B§Xy g§., gmhm gw.: B’o$pŠQ>d ¶yO Am°’$ nmoQ>o{e¶_ gm°ëQ²g 
Am°’$ ’$m°ñ’$moag (96%) BZ {X H§$Q´>mob Am°’$ ’§$OrgmBS> aoOrñQ>Ýg 
ßbmñ_monmoam dr{Q>H$mobm H$m°qOJ S>mCZr {_ëS>çy BZ J«oßg H$mo amï´>r¶ 
H¥${f {dkmZ AH$mX_r n[aga, ZB© {Xëbr _| 23-26 ’$adar 2016 
H$mo ^maVr¶ nmXn amoJ gmogmBQ>r Ûmam Am¶mo{OV 6dt A§Vam©ï´>r¶ 
gå_obZ "nmXn, amoJµOZH$ Ed§ OZ-g_wXm¶' _| àW_ nwañH$ma 
{_bm& ¶h nmoñQ>a lr. E_.Ama. Kwbo Zo àñVwV {H$¶m Wm&

nrEM.S>r. go gå_m{ZV

S>m°. A_bm CX¶Hw$_ma H$mo V{_bZmSw> H¥${f {díd{dÚmb¶ 
go H¥${f H$sQ> {dkmZ {df¶ _| S>m°ŠQ>aoQ> H$s Cnm{Y {_br& CZH$m 
AZwg§YmZ J«§W "A§Jya _| {_br~J _¡H$moZo{bH$moH$g {hgw©Q²g Am¡a {Û 

AWARDS

Best poster presentation

The poster presentation “Sawant SD, Ghule MR, 
Savardekar RM, Sawant IS, Saha S: Effective use of 
potassium salts of phosphorus (96%) in the control of 
fungicide resistant Plasmopara viticola causing downy 
mildew in grapes” was awarded the first prize for 
poster presentation in 6th International Conference on 
“Plant, Pathogens and People” organized by the Indian 
Phytopathological Society, New Delhi during 23rd - 26th 
February 2016 at NAAS Complex, New Delhi. The 
poster was presented by Mr MR Ghule.

Ph.D. awarded

Dr. Amala U. is awarded Ph.D. degree in the discipline 
of Agricultural Entomology from Tamil Nadu Agricultural 
University, Coimbatore under the research topic of “Studies 
on eco-friendly management of mealybug, Maconellicoccus 
hirsutus Green and two spotted spider mite, Tetranychus 

nwañH$ma Ed§ gå_mZ
AWARDS AND RECOGNITIONS

d¡km{ZH$ H$m Zm_
Name of Scientist

n[a¶moOZm H$m erf©H$ 
Title of the project

Ad{Y
Duration

N>mÌm| H$s 
g§»¶m 
No. of 

students

g§ñWmZ / {díd{dÚmb¶
Institution / University

S>m°. AZwamYm CnmÜ¶m¶
Dr. Anuradha 
Upadhyay

Expression analysis of salt 
responsive genes in roots 
of Thompson Seedless and 
110R

05.12.2015 to 
04.04.2016

2 Modern College of Agricultural 
Biotechnology, Kule-Dakhane, 
Paud, Pune; affiliated to 
Mahatma Phule Krishi 
Vidyapeeth, RahuriMicrosatellite analysis of 

salt response genes
04.12.2015 to 
03.04.2016

S>m°. amoeZr am. g_W©
Dr. Roshni R. 
Samarth 

Evaluation of grape hybrids 
using combine approach 
of ampelography and 
molecular markers

01.01.2016 to 
30.04.2016

1 K.K. Wagh College of 
Agricultural Biotechnology, 
Nasik; affiliated to Mahatma 
Phule Krishi Vidyapeeth, 
Rahuri
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urticae Koch on grapevine Vitis Vinifera L. Dr Indu S. sawant 
was her co-guide.

School allumini honour

Dr. S.D. Ramteke received memento as an honour 
on the occasion of completion of 125 years birth day 
of Mr. Bapusaheb Lakhanikar and Samarth Vidyalay 
Lakhani. Being alumni of the school, Dr S.D. Ramteke 
was invited as Chief Guest for the function.

RECOGNITIONS

Ph. D. Guide
�� Dr. Indu S Sawant was recognized as Ph.D. 

guide in the subject of Microbiology by Shivaji 
University, Kolhapur, Maharashtra.

�� Dr. Anuradha Upadhyay was recognized as Ph.D 
guide in the discipline of Biotechnology by the 
University of Horticultural Sciences, Bagalkot, 
Karnataka.

Adjunct Professor
�� Dr. Indu S Sawant was appointed as Adjunct 

Professor in subject of Botany by Vasant Dada 
Sugar Institute, Pune.

Chairman of technical session in 
Conference / Workshop
�� Dr. S.D. Sawant chaired session on Plant Protection 

in the 43rd Joint Agresco Meet 2015 convened by 
Director of Research, MPKV, Rahuri, on 29th May 
2015. He also co-chaired session on “Impact of 
climate changes on epidemiology of emerging 
diseases’ during 6th International Conference on 
‘Plant, Pathogens and People’ held at New Delhi 
during 23-26th February 2016.

�� Dr. S.D. Sawant chaired Brainstorming on 
“Digitally Linked Smart Fruit Farms for Higher 
Productivity and Profits” organized by ICAR-
IARI, New Delhi on 7th March 2016. 

�� Dr. Indu S. Sawant chaired the session on 
‘Challenges in Postharvest Disease management’ 
in 6th International Conference on “Plant, 
Pathogens and People” held at New Delhi during 
23-26th February 2016.

�� Dr. K. Banerjee chaired the Food Safety session in 
the ‘3rd Annual Conference of the India Section of 

ñnm°Q> ñnmBS>a _mBQ> Q>oQ´>m{ZH$g A{Q©>gr Ho$ BH$mo’«|$S>br à~§YZ' na 
AÜ¶¶Z Wm& S>m°. B§Xy g§. gmd§V CZH$s ghJmBS> Wr&

ñHy$b nyd©N>mÌ gå_mZ

S>m°. g.X. am_Q>oHo$ H$mo lr. ~mnygmho~ bIZrH$a Ho$ 125 dt 
OÝ_{V{W na g_W© {dÚmb¶, bIZr Ûmam Am¶mo{OV g_mamoh _| 
gå_m{ZV {H$¶m J¶m& S>m°. am_Q>oHo$ Bg ñHy$b Ho$ nyd© N>mÌ h¡ Am¡a 
CZH$mo Bg H$m¶©H«$_ _| _w»¶ A{V{W Ho$ ê$n _| Am_§{ÌV {H$¶m J¶m&

gå_mZ

nrEM.S>r. JmBS>
 � S>m°. B§Xy g§. gmd§V H$mo {edmOr {dÚmb¶, H$moëhmnya, _hmamï´> 
Ûmam "gyú_ Ord {dkmZ' {df¶ Ho$ {bE ñWm¶r nrEM.S>r. 
JmBS> Ho$ ê$n _| _mÝ¶Vm {_br&

 � S>m°. AZwamYm CnmÜ¶m¶ H$mo ~mJdmZr {dkmZ {díd{dÚmb¶, 
~mJbH$moQ>, H$Zm©Q>H$ Ûmam "O¡d àm¡Úmo{JH$s' {df¶ _| nrEM.
S>r. JmBS> Ho$ ê$n _| _mÝ¶Vm {_br&

g§¶wº$ àmo’o$ga
 � S>m°. B§Xy g§. gmd§V H$mo d§gV XmXm ewJa g§ñWmZ, nwUo Ûmam 
dZñn{V emó {df¶ Ho$ {bE g§¶wº$ àmo’o$ga MwZm J¶m h¡&

gå_obZ / H$m¶©embm _| VH$ZrH$s gÌ AÜ¶j
 � S>m°. g§.Xr. gmd§V _.’w$.H¥$.{d., amhþar Ûmam 29 _B© 2015 H$mo 
Am¶mo{OV 43dt g§¶wº$ EJ«ogH$mo ~¡R>H$ 2015 _| nmXn g§ajU 
gÌ Ho$ AÜ¶j Wo& CÝhm|Zo ZB© {Xëbr _| 23-26 ’$adar 
2016 Ho$ Xm¡amZ 6dt A§Vam©ï´>r¶ gå_obZ "nmXn, amoJµOZH$ Ed§ 
OZ-g_wXm¶' _| "C^aV| amoJm| H$s _hm_mar {dkmZ na Obdm¶w 
n[adV©Z H$m à^md' gÌ H$s AÜ¶jVm ^r H$s&

 � S>m°. g§.Xr. gmd§V Zo 7 _mM© 2016 H$mo ̂ maVr¶ H¥${f AZwg§YmZ 
g§ñWmZ, ZB© {Xëbr Ûmam Am¶mo{OV "Cƒ CËnmXH$Vm Am¡a 
bm^ Ho$ {bE {S>{OQ>br qbŠS> ñ_mQ>© ’$b IoV' na {dMma 
‘§WZ gÌ H$s AÜ¶jVm H$s&

 � S>m°. B§Xy g§. gmd§V Zo ZB© {Xëbr _| 23-26 ’$adar 2016 
H$mo Am¶mo{OV 6dt A§Vam©ï´>r¶ gå_obZ "nmXn, amoJµOZH$ Ed§ 
OZ-g_wXm¶' _| "Vw‹S>mB© CnamÝV amoJ à~§YZ _| MwZm¡{V¶m§' gÌ 
H$s AÜ¶jVm H$s&

 � S>m°. H$m¡. ~°ZOu Zo 19-20 Zd§~a 2015 H$mo nwUo _| Am¶mo{OV 
EAmoEgr A§Vam©ï´>r¶ Ho$ ^maV {d^mJ Ho$ Vrgao gå_obZ _| 
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"ImÚ gwajm' gÌ H$s AÜ¶jVm H$s&

à{VdoXH$
 � Hw$. AZwnm Q>r Zo ~|Jbwé _| 2-3 Zd§~a 2015 H$mo Am¶mo{OV 
"D$Üdm©Ya H¥${f na A§Vam©ï´>r¶ gå_obZ' _| "D$Üdm©Ya IoVr 
Am¡a EH$sH¥$V ehar' Am¡a "D$Üdm©Ya IoVr H$s g§^mdZmE§' gÌ 
_| Am¡a 26 ’$adar 2016 H$mo 10dt S>r¶yEg g_rjm ~¡R>H$ _| 
"ì¶dgm{¶H$ ’$gbm| _| S>r¶yEg narjU Am¡a Xm{Ib H$aZo H$s 
pñW{V' gÌ _| à{VdoXH$ H$s ^y{_H$m {Z^mB©&

gånmXH$ ~moS©>
 � S>m°. B§Xy g§. gmd§V H$mo ^maVr¶ ~mJdmZr gmogmBQ>r Ho$ amï´>r¶ 
gånmXH$ ~moS©> _| 2015 ¶m¡a 2016 Ho$ {bE nwZ…Zm{_V {H$¶m 
J¶m&

g{_{V gXñ¶
 � S>m°. am.Jw. gmo_Hw$da _.’w$.H¥$.{d., amhþar Ho$ e¡j{UH$ ñQ>m’$ 
gXñ¶m| Ho$ {bE àmW©Zm nÌm| H$s Om§M Am¡a Am§H$bZ g{_{V 
Ho$ gXñ¶ Wo&

 � S>m°. AZwamYm CnmÜ¶m¶ H$mo {Q>ey H$ëMa go CJmE JE  nm¡Ym| 
Ho$ {bE amï´>r¶ à_mUZ àUmbr H$s S>r~rQ>r àË¶m¶Z n¡Zb Ho$ 
gXñ¶ Ho$ ê$n _| Zm{_V {H$¶m J¶m&

 � S>m°. A.Hw$. CnmÜ¶m¶ ^mH¥$AZwn-amï´>r¶ AO¡{dH$ ñQ´>¡g à~§YZ 
g§ñWmZ, ~mam_Vr _| EgAmaE’$ H$s M¶Z g{_{V _| ~mø 
{deofk Wo&

 � S>m°. g.X. am_Q>oHo$ ^mH¥$AZwn-amï´>r¶ AO¡{dH$ ñQ´>¡g à~§YZ 
g§ñWmZ, ~mam_Vr Ho$ Mma d¡km{ZH$m| H$s {d^mJr¶ nXmoÞ{V 
g{_{V Ho$ gXñ¶ Wo& CÝhm|Zo ^mH¥$AZwn-nwîn AZwg§YmZ 
{ZXoemb¶, nwUo _| EgAmaE’$ Am¡a àjoÌ ghm¶H$ H$s M¶Z 
g{_{V Ho$ gXñ¶ Ho$ ê$n _| ^y{_H$m {Z^mB©&

 � Hw$. AZwnm Q>r. _hmamï´> _| Zg©ar H$s aoqQ>J Am¡a _mÝ¶Vm Ho$ {bE 
EZEM~r Q>r_ H$s gXñ¶ Wr&

_hm{ZXoeH$ Zm°{_Zr
 � S>m°. g§.Xr. gmd§V Zo _hm{ZXoeH$ Ho$ Zm°{_Zr Ho$ ê$n _| {ZåZ 
~¡R>H$m| _| ^mJ {b¶m&

- 29 OyZ 2015 H$mo Am¶mo{OV ~m.{d.{d., ~mJbH$moQ> Ho$ 
à~§YH$ _§S>b H$s 31dt ~¡R>H$& 

- ~mJdmZr _hm{dÚmb¶, H$mobma _| 1 Aºy$~a 2015 H$mo 
Am¶mo{OV ~m.{d.{d., ~mJbH$moQ> Ho$ à~§YH$ _§S>b H$s 
33dt ~¡R>H$&

AOAC International’ held at Pune during 19-20th 
November 2015.

Rapporteur
�� Ms. Anupa T. acted as rapporteur for session on 

‘Prospects of vertical farming and integrating 
urban and vertical farming’ in the ‘International 
Conference on Vertical Farming’ held at Bengaluru 
during 2nd-3rd Nov. 2015. She was also rapporteur 
for technical session on ‘Status of DUS testing and 
filing in commercial crops’ in the 10th DUS review 
meeting in Rahuri on 26th Feb. 2016.

Editorial Boards
�� Dr. Indu S. Sawant was re-nominated as a member 

in National Editorial Board of The Horticultural 
Society of India for 2015 and 2016.

Members of Committees
�� Dr. R.G. Somkuwar was a member of Screening 

cum evaluation committee for considering the 
applications of academic staff member of MPKV, 
Rahuri.

�� Dr. Anuradha Upadhyay was nominated as the 
member of DBT Accreditation Panel of National 
Certification System for Tissue Culture Raised 
Plants (NCS-TCP)

�� Dr. A.K. Upadhyay was a member of interview 
committee as outside expert for the selection of 
SRF at ICAR-NIASM, Baramati.

�� Dr. S.D. Ramteke was a member of Departmental 
Promotion Committee to clear probation of 
scientists of ICAR-NIASM, Baramati. He was also 
a member of Selection Committee for the selection 
of SRF and Field Assistant at ICAR-DFR, Pune.

�� Ms. Anupa T. was a member of team of NHB 
for rating and accreditation of nurseries in 
Maharashtra.

DG’s Nominee

�� Dr. S.D. Sawant attended the meetings of the 
following committee as a nominee of DG, ICAR
−	 31st meeting of Board of Management of 

UHS, Bagalkot on 29th June 2015.
−	 33rd meeting of Board of Management of 

UHS, Bagalkot held on 1st October 2015 at 
College of Horticulture, Kolar.
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- _.’w$.H¥$.{d., amhþar H$s 14 Aºy$~a 2015 H$mo Am¶mo{OV 
311dt H$m¶©H$mar n[afX ~¡R>H$&

narjH$ / g_rjH$
 � S>m°. B§Xy g§. gmd§V Zo gwOrdm aVZm¶Ho$ Ûmam Mmëg© ñQ´>Q> 
¶w{Zd{g©Q>r, Am°ñQ´>o{b¶m H$mo àñVwV nrEM.S>r. emoY J«§W 
"Ho$aoŠQ>oamBOoeZ Am°’$ Am¡aoAmo~o{gS>r¶_ nwëbw§bg (Xo ~mar) 
Am°Z dr{Q>g drZo’o$am Eb. ({H$ñ‘ emS>m}Zr) {dW ~m¶moH§$Q´>mob 
Am°’$ {~Å>a am°Q>, J«rZo[a¶m C{dH$mobm H$s g_rjm H$s&

 � S>m°. B§Xy g§. gmd§V Zo B§{S>¶Z ’$mBQ>mon°Wmobm°Or Am¡a B§{S>¶Z 
OZ©b Am°’$ hm°{Q©>H$ëMa Ho$ {bE g_rjH$ H$s ^y{_H$m {Z^mB©&

 � S>m°. AZwamYm CnmÜ¶m¶ Zo "gmB©Q>oŠZmob' OZ©b Am¡a EßbmBS> 
~m¶moHo${_ñQ´>r E§S> ~m¶moQ>oŠZmobm°Or (pñà§Oa) Ho$ {bE g_rjH$ 
H$s ^y{_H$m {Z^mB©&

 � S>m°. AZwamYm CnmÜ¶m¶ H$mo {edmOr {díd{dÚmb¶, H$moëhmnya 
Ûmam nrEM.S>r. Am¡a ¶y.E.Eg., YmadmS> Ûmam E_Eggr (H¥${f 
O¡d àm¡Úmo{JH$s) Ho$ narjH$ Ho$ ê$n _| _mÝ¶Vm {_br&

 � S>m°. A.Hw$. e_m© H$mo ’y$S> gmB§g {d^mJ, {edmOr {díd{dÚmb¶, 
H$moëhmnya _| nrEM.S>r. énaoImAm| H$s Om§M Ho$ {bE {deofk Ho$ 
ê$n _| Am_§{ÌV {H$¶m J¶m&

 � S>m°. A.Hw$. e_m© Zo ~mJdmZr {d^mJ, S>m°. nr.S>r.Ho$.{d., 
AH$mobm H$mo àñVwV EH$ nrEM.S>r. emoY J«§W H$m Am§H$bZ 
{H$¶m Am¡a nrEM.S>r. {dÚmWu H$s _m¡{IH$ narjm br&

 � S>m°. amoeZr am. g_W© Zo B§Q>aZ°ebZ OZ©b Am°’$ EJ«rH$ëMab 
gmB§g Ho$ {bE g_rjH$ H$s ^y{_H$m {Z^mB©&

−	 311th Executive Council meeting of MPKV, 
Rahuri on 14th October 2015.

Examiners / Reviewers

�� Dr. Indu S Sawant examined the Ph. D. thesis of 
Sujeewa Rathnayake, titled: ‘Characterization 
of Aureobasidium pullulans (De Bary) on Vitis 
vinefera L. (cv Chardonnay) with biocontrol of 
bitter rot, Greeneria uvicola’ submitted to Charles 
Strut University, Australia.

�� Dr Indu S. Sawant acted as reviewer for Indian 
Phytopathology and Indian Journal of Horticulture.

�� Dr. Anuradha Upadhyay acted as reviewer by the 
journal SciTechnol and Applied Biochemistry and 
Biotechnolgy (Springer)

�� Dr. Anuradha Upadhyay was recognized as Ph.D 
examiner by Shivaji University, Kolhapur and 
M.Sc (Ag. Biotechnology) examiner by UAS 
Dharwad.

�� Dr. A.K. Sharma was recognized as expert for 
scrutiny of Ph.D. synopsis in Department of Food 
Science of Shivaji University, Kolhapur.

�� Dr. A.K. Sharma evaluated Ph.D. thesis of 
Department of Horticulture, Dr. PDKV, Akola and 
conducted viva voce examination of Ph.D. student.

�� Dr. Roshni Samarth acted as reviewer for 
International Journal of Agricultural Sciences.
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gh¶moJr Am¡a ~mø {dÎm nmo{fV n[a¶moOZm

i. ^maV go VmOm A§Jya Ho$ {Z¶m©V Ho$ {bE H$sQ>ZmeH$ Adeofm| H$s 
{ZJamZr Ho$ {bE ZoeZb ao’$ab à¶moJembm (EnrS>m)

ii. A§Jya Ho$ {bE S>r ¶y Eg bjUm| H$m nwï>rH$aU (nrnrdr Am¡a 
E’$AmaE)

iii. Z_r Am¡a Vmn à{V~b _| A§Jya H$s CnOVm ~T>mZo Ho$ {bE 
{ZU©¶ g_W©Z àUmbr (EZEEgE’$)

iv. {H«$¶mË_H$ {OZmo{_Šg Ûmam Wm°_gZ grS>b¡g _| OrE
3
 AZwà¶moJ 

à{V{H«$¶m _| ao{Mg Am¡a _{U XrKuH$aU H$m AÜ¶¶Z (S>r~rQ>r)

v. A§Jya bVm _| bdUVm à{V~b à{V{H«$¶m H$m {H«$¶mË_H$ 
{díbofU (S>r~rQ>r)

vi. 14gr {O~aobrH$ Aåb Ûmam ómoV-qgH$ g§~§Y _| d¥{Õ na 
AÜ¶¶Z (~rAmaEZEg-~rEAmagr)

vii. A§Jya _| S>mCZr Am¡a nmCS>ar {_ëS>çy à{Vamo{YH$Vm Ho$ {bE 
AmpÊdH$ àOZZ H$s EH$sH¥$V nÕ{V (S>r~rQ>r)

viii. n[aewÕ H¥${f Ho$ {bE gwXya g§doXZ H$m à¶moJ-Zm{gH$ _| MwZo 
hþE A§Jya ~JrMm| _§ ì¶{º$d¥Îm AÜ¶¶Z (E_EZgrE’$gr)

ix. ~m¡{ÕH$ g§nXm à~§YZ Am¡a H¥${f àm¡Úmo{JH$s H$m ñWmZm§VaU / 
ì¶mdgm¶rH$aU (EZEAmB©nr-^mH¥$AZwn) 

COLLABORATING AND EXTERNALLY 
FUNDED PROJECTS
i. National referral laboratory for monitoring 

pesticide residues for export of fresh grapes from 
India (APEDA).

ii. Validation of DUS characters for Grapes (PPV and 
FRA).

iii. Decision Support System for Enhancing 
Productivity of Grapes under Moisture and 
Temperature Stress Conditions (NASF).

iv. Understanding rachis and berry elongation in 
response to GA3 application in Thompson Seedless 
grapes using functional genomics approach (DBT).

v. Functional analysis of salinity stress response in 
grapevine (DBT).

vi. Studies toward enhancement of source – sink 
relationship by 14C – Gibberellic acid as a 
radiotracer (BRNS-BARC).

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

viii. Use of remote sensing for precision farming – 
case study for selected grape vineyards in Nasik 
(MNCFC).

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

~mø {dÎm nmo{fV n[a¶moOZmAm| g{hV 
g§¶moOZ Am¡a gh¶moJ

LINKAGES AND COLLABORATION INCLUDING 
EXTERNALLY FUNDED PROJECTS
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gh¶moJr AZwg§YmZ

i. Ho$ÝÐ H$m amOñWmZ Am¡a JwOamV go Oram Am¡a Y{Z¶m Z_yZm| _| 
H¥${f agm¶Z Adeofm| H$s {ZJamZr Am¡a Am§H$bZ n[a¶moOZm Ho$ 
{bE ̂ mH¥$AZwn-am.~r._.AZw.H|$., AO_oa Ho$ gmW gh¶moJ h¡&

ii. Ho$ÝÐ H$m ì¶dgm{¶H$ nwîn ’$gbm| H$s dmBag Am¡a ’$mBQ>moßbmµO_m 
amoJm| na AÝdofU n[a¶moOZm Ho$ {bE ^mH¥$AZwn-nwîn{dkmZ 
AZwg§YmZ {ZXoemb¶, nwUo Ho$ gmW gh¶moJ h¡&

iii. EnrQ>r AZwg§YmZ ’$mC§So>eZ Ho$ gmW {d{^Þ _¡pQ´>Šg go 
Eâbm°Q>m°pŠgZ {ZîH$f©U H$s ewÕVm Ho$ {bE Bå¶yZ E{’$ZrQ>r 
H$m°b_ Ho$ {dH$mg Ho$ {bE ~oÝM ñVa àm¡Úmo{JH$s H$m {dH$mg 
H$aZo Ho$ {bE gh¶moJr AZwg§YmZ Ho$ {bE g_Pm¡Vm kmnZ na 
hñVmja {H$E JE&

COLLABORATIVE RESEARCH
i. The Centre is collaborating with ICAR-National 

Research Centre on Seed Spices, Ajmer in the 
project ‘Monitoring and evaluation of agro-
chemicals residues in cumin and coriander samples 
from Rajasthan and Gujarat’.

ii. The Centre is collaborating with ICAR-
Directorate of Floricultural Research, Pune in 
the project ‘IXX11705: Investigation on virus 
and phytoplasma diseases of commercial flower 
crops’.

iii. Memorandum of Agreement for collaborative 
research was signed with APT Research 
Foundation to develop bench scale technologies 
for development of an immune-affinity column 
for clean-up of aflatoxins extract from different 
matrices.



AZwg§YmZ ànÌ / RESEARCH ARTICLES 

àH$meZ 
Publications

1. Amala U, Chinniah C, Sawant IS, Muthukrishnan 
N. and Muthiah C. 2015. Safety evaluation of 
Spirotetramat 150 OD against predator Chrysoperla 
zastrowi sillemi (Esben Peterson) (Neuroptera: 
Chrysopidae) under laboratory conditions. Journal 
of Biopesticides 8(1): 52-55. (NAAS: 3.88)

2. Amala U, Chinniah C, Sawant IS, Yadav DS, 
Phad DM. 2016. Comparative biology and fertility 
parameters of two spotted spider mite, Tetranychus 
urticae Koch. on different grapevine varieties. 
Vitis, 55: 31-36. (NAAS: 6.74)

3. Chatterjee NS, Banerjee K, Utture S, Kamble 
N, Rao BM,  Mathew S, Ashok Kumar K. 2015. 
Assessment of polyaromatic hydrocarbons and 
pesticide residues in domestic and imported 

Pangasius (Pangasianodon hypophthalmus) fish 
in India. J. Sci. Food Agric. 96(7):2373-2377. 
(NAAS: 7.71)

4. Chatterjee NS, Utture S, Banerjee K, Shabeer 
ATP, Kamble N, Panda SK, Mathew S. 2016. 
Multiresidue analysis of multiclass pesticides and 
polyaromatic hydrocarbons in fatty fish by gas 
chromatography tandem mass spectrometry and 
evaluation of matrix effect. Food Chem. 196: 1-8. 
(NAAS: 9.39)

5. Dangi RS, Oulkar DP, Dhakephalkar P, Singh SK, 
Banerjee K, Naik D, Tamhankar S, Rao S. 2016. 
Antimicrobial activity of some Trigonella species. 
Int. J. Phytomedicine. 8 (1): DOI: http://dx.doi.
org/10.5138/ijpm.v8i1.1782. (NAAS: 7.71)
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6. Dutta MK, Sengar N, Kamble N, Banerjee K, 
Minhas N, Sarkar B. 2016. Image processing 
based technique for classification of fish quality 
after cypermethrine exposure. LWT- Food Sci. 
Technol. 68: 408-417. (NAAS 8.42)

7. Ghule SB, Sawant IS, Shetty DS, Sawant SD. 2015. 
Epidemiology and weather-based forecasting 
model for anthracnose of grape under the semi-
arid tropical region of Maharashtra. Journal of 
Agrometeorology, 17: 265-267. (NAAS: 6.16; IF 
0.145)

8. Khan Z, Girame R, Utture SC, Ghosh RK, Banerjee 
K. 2015. Rapid and sensitive multiresidue analysis 
of pesticides in tobacco using low pressure and 
traditional gas chromatography tandem mass 
spectrometry. J. Chromatogr. A. 1418: 228-232. 
(NAAS 10.17)

9. Maner S, Sharma AK, and Banerjee K. 2015. 
Wheat Flour Replacement by Wine Grape Pomace 
Powder Positively Affects Physical, Functional 
and Sensory Properties of Cookies. Proceedings of 
the National Academy of Sciences, India Section 
B: Biological Sciences, DOI 10.1007/s40011-015-
0570-5 (NAAS : 6.00)

10. Narkar SP and Sawant IS. 2016. In vitro evaluation 
of carbendazim resistant Colletotrichum 
gloeosporioides isolates of grapes for sensitivity to 
QoI and DMI fungicides. Indian Phytopathology, 
69: 77-81. (NAAS: 4.59)

11. Salunkhe VP, Sawant IS, Banerjee K, Wadkar PN, 
Sawant SD. 2015. Enhanced dissipation of triazole 
and multi-class pesticide residues on grapes 
after foliar application of grapevine associated 
Bacillus species. Journal of Agricultural and Food 
Chemistry, 63: 10736-10746. (NAAS: 9.11; IF 
2.912)

12. Satisha J, Kitture AR, Sharma AK, Sharma 
J, Upadhyay AK and Somkuwar RG. 2015. 
Regulation of fruit and wine quality parameters of 
Cabernet Sauvignon grapevines (Vitis vinifera L.) 
by rootstocks in semiarid regions of India. Vitis, 
54: 65-72. (NAAS: 6.74)

13. Satisha J, Upadhyay A, Maske SR and Shinde 
MP. 2015. A protocol for protein extraction from 
recalcitrant tissues of grapevine (Vitis vinifera 

L) for proteome analysis. Indian Journal of 
Biotechnology 14(4): 532-539. (NAAS: 6.39).

14. Sawant IS, Ghule SB, Sawant SD. 2015. Molecular 
analysis reveals that lack of chasmothecia 
formation in Erysiphe necator in Maharashtra, 
India is due to presence of only MAT1-2 mating 
type idiomorph. Vitis, 54: 87–90. (NAAS: 6.79; IF 
0.738)

15. Sawant SD, Ghule MR, Sawant IS. 2016. First 
Report of QoI Resistance in Plasmopara viticola 
from Vineyards of Maharashtra, India. Plant 
Disease. 100: 229 (NAAS  8.74; IF 3.02)

16. Shabeer ATP, Girame R, Hingmire S, Banerjee 
K, Sharma AK,  Oulkar DP, Utture S and Jadhav 
M. 2015. Dissipation pattern, safety evaluation, 
and generation of processing factor (PF) for 
pyraclostrobin and metiram residues in grapes 
during raisin preparation. Environmental 
Monitoring and Assessment, 187:31. (NAAS: 
7.68)

17. Sharma AK, Banerjee K, Ramteke SD, Satisha J, 
Somkuwar RG and Adsule PG. 2015. Evaluation 
of Ascorbic Acid and Sodium Metabisulfite 
Applications for Improvement in Raisin Quality. 
Proceedings of the National Academy of Sciences, 
India Section B: Biological Sciences, DOI 
10.1007/s40011-015-0499-8 (NAAS: 6.0)

18. Sharma AK, Kumar R, Azad ZRAA and Adsule 
PG. 2015. Use of fine wine lees for value addition 
in ice cream. Journal of Food Science and 
Technology. 52(1):592–596. (NAAS: 8.20)

19. Shetty DS, Sawant IS, Narkar SP, Ghule SB, 
Satisha J, Karibasappa GS. 2015. Screening of 
grape genotypes to identify sources of resistance 
to anthracnose disease and identifying biochemical 
marker associated with resistance. Indian 
Phytopathology. 68: 4: 421-431. (NAAS  4.59)

20. Somkuwar RG, Samarth RR, Satisha J, Ramteke 
SD and Sharma AK. 2015. Effect of sun exposure 
on berry development and biochemical constituent 
in Tas-A-Ganesh grapes grafted on Dog Ridge 
rootstock. Progressive Horticulture, 47(1): 77-81. 
(NAAS: 3.25)
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21. Somkuwar RG, Taware PB, Bhange MA, 
Sharma J and Khan I. 2015. Influence of 
different rootstocks on growth, photosynthesis, 
biochemical composition, and nutrient contents 
in ‘Fantasy Seedless’ grapes. International 
Journal of Fruit Science, pp. 1–16

22. Somkuwar RG, Taware PB, and Bhange MA. 
2015. Rooting behavior and biochemical 
changes in relation to IBA concentrations in 
different grape rootstocks. Indian J. Hort. 72(2): 
173-177. (NAAS: 6.13)

23. Upadhyay A, Satisha J, Maske SR, Kadoo 
NR and Gupta VS. 2015. Selection of stable 
reference genes and expression analysis of 
SPINDLY gene in response to gibberellic acid 
application at different reproductive stages in 
grape. Biologia Plantarum 59: 436-444. (NAAS: 
7.86)

24. Yadav DS, Shinde AH, Bhosale AM and Jadhav 
AR. 2016. Differential sensitivity of insecticides 
for targeting of multiple pests in grapes (Vitis 
vinifera). Indian Journal of Agricultural Sciences 
86 (2), 237-41. (NAAS: 6.14)

go{_Zma / H$m¶©embm Am¡a ~¡R>H$m| _| àñVwV ànÌ
PAPERS PRESENTED AT SYMPOSIA / WORKSHOPS / MEETINGS

A. A§Vam©ï´>r¶ / International

I. _m¡{IH$ àñVw{V / Oral Presentations

The following oral presentations were presented 
in 6th International Conference on ‘Plant, Pathogens 
and People’ organized by Indian Phytopathological 
Society, New Delhi during 23-27th February 2016.
1. Sawant IS. 2016. Bio-prospecting for superior 

biocontrol strains to meet emerging challenges 
in disease management due to development of 
fungicide resistance in grape pathogens.

2. Shabeer ATP, Jain Prachi, Goon Arnab, Vadkar 
PN, Banerjee K and Sawant IS. 2016. UHPLC 
high resolution orbitrap mass spectrometry: an 
advanced tool for secondary metabolites profiling 
of fungus.

3. Saha Sujoy. 2016. Development of new generation 
fungicides: A chronicle.

II. nmoñQ>a àñVw{V / Poster presentations

4. Khot AP, Ramteke SD and Deshmukh MB. 2015. 
Significance of foliar spraying with Gibberellic acid 
(40% WSG) and CPPU (1% SP) on yield, quality, 
leaf photosynthesis and biochemical changes in 
grapes. The IJTA 1st International Conference on 
‘Agriculture and Horticulture Sciences’ organized 
by Academic Research Journals, New Delhi during 
6-7th June 2015.

5. Khot AP, Ramteke SD, Hingmire SA and Deshmukh 
MB. 2015. Dissipation of forchlorfenuron residue 
in Tas-A-Ganesh grapes. International Conference 
on ‘Contemporary Research in Chemical and 
Life Sciences-2015 organized jointly by Sadguru 
Gadage Maharaj College, Karad and Shivaji 
University, Kolhapur during 22nd -23rd April 2015.

6. Ramteke S.D. 2015. Efficacy of plantozyme on 
physiological parameters and yield components in 
Thompson Seedless grapes under Pune condition. 
3rd International Plant Physiology Congress 
Challenges and Strategies in Plant Biology 
Research organized by Indian Society for Plant 
Physiology, Jawaharlal Nehru University and 
National Institute of Plant Genome Research 
during 11-14th December 2015.

7. Ramteke S.D., Shinde M, Waghmare S and 
Gaikwad M. 2015. Effective control of weeds 
by paraquate dichloride in grape vineyard under 
peninsular Indian conditions. 25th Asian-Pacific 
Weed Science Society Conference on Weed 
Science for Sustainable Agriculture, Environment 
and Biodiversity organized by Indian Society of 
Weed Science during 13-16th October 2015.
The following posters were presented in the ‘3rd 

Annual Conference of the India Section of AOAC 
International’ organized by AOAC International India 
Section at Pune during 19-20th November 2015.
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8. Jadhav M. Pudale A. Oulkar D and Raut P. 2015. 
Determination of multi-class veterinary drug 
residues at trace-level in selected foods of animal 
origin using LC-MS/MS.

9. Kamble NW, Shabeer ATP, Kandaswamy. 2015. 
Optimization of solid phase extraction-thermal 
desorption coupled with gas chromatography 
mass spectrometry for wine aroma profiling and 
its application in characterizing selective Indian 
wines.

10. Khan Z, Singh A, Shabeer ATP, Pillai M and Oulkar 
D. 2015. Valuable waste from grape! - Lipid and 
fatty acid analysis in grape seeds by high resolution 
mass spectrometry and GC-MS.

11. Oulkar DP, Goon A, Satav S, Jadhav M and 
Shabeer ATP. 2015. High resolution mass 
spectrometry workflow for simultaneous screening 
and quantification of contaminants residues in 
fruits and vegetables.

12. Shabeer ATP, Girame R, Utture S, Hingmire S 
and Arimboor R. Multi-residue method for target 
screening and quantification of pesticide residues 
in spices by modified QuEChERS extraction and 
gas chromatography tandem mass spectrometer 
(GC-MS/MS) analysis.
The following posters were presented in 

International Conference on Innovative Trends in 
Chemical, Physical and Biosciences 2016 organized 
by Pune District Education Association’s Annasaheb 
Magar Mahavidyalaya, Hadapsar, Pune during 9-10th 
February 2016.
13. Lodaya J, Upadhyay AK, Sharma AK and Mulik 

Ravi. 2016. Berry quality of wine grape variety 
Cabernet Sauvignon affected by potassium 
application. 

14. Narkar S and Sawant IS. 2016. Isolation, sequential 
selection and efficacy of antagonistic bacteria for 
controlling anthracnose of grapes.
The following posters were presented in 6th 

International Conference on ‘Plant, Pathogens and 
People’ organized by Indian Phytopathological Society, 
New Delhi during 23-27th February 2016.
15. Sawant SD, Ghule MR, Savardekar RM, Sawant IS 

and Saha S. 2016. Effective use of potassium salts 
of phosphorous (96%) in the control of fungicide 

resistance Plasmopara viticola causing downy 
mildew in grapes. Abstract: P(S7) 264: 350.

16. Sawant SD, Savardekar RM, Ghule MR, Sawant 
IS, Saha S. 2016. Evaluation of amisulbrom against 
Plasmopara viticola of grapes under in vitro and in 
vivo conditions. Abstract: P(S11) 551: 493. 

B. amï´>r¶ / National

nmoñQ>a àñVw{V / Poster presentations

1. Mhaske S, Rathi G and Amala U. 2016.  Eco-feast 
flowering crops as a tool to increase the population 
of Anagyrus dactylopii Howard (Encyrtidae: 
Hymenoptera) in vineyards. In National 
Conference on “Recent Advances in Integrated 
Pest Management” at Shivaji University Kolhapur 
on 1st - 2nd March 2016.

2. Samarth RR and Anupa T. 2015. A glance on DUS 
testing of grapes in India. India Germany Bilateral 
Cooperation in Seed Sector: Joint DUS workshop 
during 23rd -24th November at ICAR-NRCPB, 
IARI Campus, New Delhi.
The following poster papers were presented 

during “National Symposium on germplasm to genes: 
Harnessing biotechnology for food security and health” 
organized by Society for plant biochemistry and 
biotechnology at New Delhi, during 9-11 August 2015.
3. Deore PM, Samarth RR, Upadhyay A and Sawant 

IS. 2015. Identification of microsatellite marker 
suitable for marker assisted selection of downy 
mildew resistance in table grape variety Thompson 
Seedless. Abs No. S504.

4. Gaonkar T, Upadhyay A, Shinde MP, Upadhyay AK 
and Satisha J. 2015. Whole Transcriptome Analysis 
to Identify Genes Associated with Salinity Stress in 
Thompson Seedless Grapevine (Vitis vinifera L.). 
Abs No. S304.

5. Maske-Ghule S, Upadhyay A and Satisha J. 2015. 
RNA Sequence Analysis to Understand Response 
to GA3 Application in Grape (Vitis vinifera L.) cv. 
Thompson Seedless.  Abs No. S303. Banerjee K. 
2015. Agrochemical residues in fresh citrus and 
its processed products. Invited lecture in National 
Conference on ‘Sustainable Citrus Production’ in 
Nagpur during 26-29th November 2015.
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‘m°{IH$/Am‘§{ÌV dmVm© / Oral/Invited Talk

6. Sawant SD, Sawant IS and Dhumal SD. 2015. 
Use of chitosan in grapes. Invited talk in ‘National 
Seminar on Chitin in Agriculture, Medicine and 
Allied fields’ jointly organized by Society of 
Fisheries Technologists (India) (SOFTI), National 
Academy of Agricultural Sciences (NAAS), Indian 
Chitin and Chitosan Society (ICCS) and Central 
Institute of Fisheries Technology, Cochin on 29th 
September 2015.

7. Sawant IS. 2015. Possibilities of in-situ 
detoxification of pesticides on horticultural 
crops using GRAS microorganisms. Lead Talk 
in National Symposium (IPS, West Zone) on 
‘Prospects in Diversity, Diagnosis and Management 
of the Diseases of Horticultural and Field Crops’ 
at Badrinarayan Barwale College, Jalna on 28th 
November 2015.

8. Banerjee K. 2015. Interface of export compliance 
and mass spectrometry- a critical roadmap. Invited 
lecture in Conference on ‘Mass Spectrometry 
Technology and Emerging Applications’, organized 
by Spinco Biotech in Chennai on 30th November 
2015.

9. Banerjee K. 2015. The role of India Section of 
AOAC International and way forward. Presidential 
address in the 3rd Annual Conference of the India 
Section of AOAC International in Pune on 19-20th 
November 2015.

10. Banerjee K. 2016. Evolution of food safety 
traceability system in table grapes for export. 
Invited lecture in Workshop on ‘Harmonizing the 
plant protection recommendations in horticultural 
crops for South India’ organized by ICAR-IIHR, 
Bengaluru during 4-5th February 2016.

11. Banerjee K. 2016. Mass Spectrometry based 
sensitive analysis of natural and synthetic 
hormones in plant matrices to facilitate plant 
physiological studies and safety evaluations. Key 
note / Lead Lecture in National Conference on 

‘Strategies in Plant Physiological Research for 
meeting Challenges in Agriculture’ organized by 
Institute of Agricultural Sciences, Banaras Hindu 
University, Varanasi during 3-5th March 2016.

12. Ramteke S.D. 2015. Use of Weedicides in 
grape vineyard. In ‘25th Asian-Pacific Weed 
Science Society Conference on Weed Science 
for Sustainable Agriculture, Environment and 
Biodiversity’ organized by Indian Society of Weed 
Science at Hyderabad during 13-16th October 2015.

13. Saha Sujoy. 2015. New fungicides in the times 
ahead. Guest lecturer at the 47th Annual General 
Meeting of the Pesticides Manufacturers and 
Formulators Association of India on 30th September 
2015 at Mumbai. 

nwñVH$ AÜ¶m¶ / BOOK CHAPTERS

1. Banerjee K, Utture S. 2015. Recent developments 
in gas chromatography- mass spectrometry. Book 
Chapter 4, pp. 53-90. In: Mass spectrometry for the 
analysis of pesticide residues and their metabolites. 
Edited by D. Tsipi, H. Botitsi and A. Economou. 
John Wiley and Sons Inc., Hoboken, New Jersey..

g§ñWmZr¶ àH$meZ/ INSTITUTIONAL 
PUBLICATIONS

1. Sawant SD, Upadhyay A and Sharma AK (Eds.). 
2015. Annual Report 2014-15, National Research 
Centre for Grapes, Pune.  Pp. 101.

2. gmd§V g§Xr, CnmÜ¶m¶ A, e_m© AHw$, ¶mXd Xrqg. 2015. 
dm{f©H$ à{VdoXZ 2014-15, ^mH¥$AZwn  - amï´>r¶ A§Jya 
AZwg§YmZ H|$Ð, nwUo, n¥ð> 78.
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AZwg§YmZ gbmhH$ma g{_{V (AmaEgr) H$s 
~¡R>H$

H|$Ð H$s AZwg§YmZ gbmhH$ma g{_{V (AmaEgr) Ho$ 
{ZåZ{b{IV gXñ¶ h¢&

RESEARCH ADVISORY COMMITTEE (RAC) 
MEETING

The following are the members of Research 
Advisory Committee (RAC) of the Centre.

gmW©H$ {ZU©¶m| Ho$ gmW Š¶yAmaQ>r, 
AmaEgr, AmB©E_gr, AmB©Amagr H$s ~¡R>H|$

Meetings of QRT, RAC, IMC, IRC with 
Significant Decisions

1. S>m° ~r.E_.gr. aoÈ>r, Hw$bn{V, S>m° dmB©EgAma ~mJdmZr {díd{dÚmb¶, Am§Y« àXoe
Dr. B.M.C. Reddy, Vice Chancellor, Dr YSR Horticultural University, Andhra Pradesh

AÜ¶j
Chairman

2. S>m° Or. Eg. àH$me, nyd© à_wI, ’$b ’$gb {S>drOZ, ^mH¥$AZwn-^m.~m.AZw.g§ñWmZ, ~|Jbwê$
Dr. G.S. Prakash, Former Head, Division of Fruit Crops, ICAR-IIHR, Bengaluru 

gXñ¶
Member

3. S>m° ~r.Eb. Obmbr, nyd© AZwg§YmZ {ZXoeH$, h.H¥$.{díd{dÚmb¶, h[a¶mUm
Dr. B.L. Jalali, Former Director of Research, HAU, Haryana

gXñ¶
Member

4. S>m° Ama. nbm{Z¶ßnZ, nyd© àYmZ d¡km{ZH$, ^mH¥$AZwn-^m.~m.AZw.g§ñWmZ, ~|Jbwê$
Dr. R. Palaniyappan, Former Pr. Scientist, ICAR-IIHR, Bengaluru

gXñ¶
Member

5. S>m° B©. Ama. gwaoe, nyd© àYmZ d¡km{ZH$, ^mH¥$AZwn-^m.~m.AZw.g§ñWmZ, ~|Jbwê$
Dr. E.R. Suresh, Former Pr. Scientist, ICAR-IIHR, Bengaluru

gXñ¶
Member

6. S>m° Ho$. lr{ZdmgZ, _w»¶ d¡km{ZH$ - H¥${f AZwg§YmZ, Q´>oŠQ>a Am¡a H¥${f CnH$aU {b{_Q>oS>, V{_bZmSw>
Dr. K. Srinivasan, Chief Scientist – Agricultural Research, Tractors and Farm 
Equipment Ltd., Tamil Nadu

gXñ¶
Member

7. ghm¶H$ _hm{ZXoeH$ (~mJdmZr-1), ^maVr¶ H¥${f AZwg§YmZ n[afX, ZB© {Xëbr
The Assistant Director General (Hort.-I), ICAR, New Delhi 

gXñ¶
Member

8. S>m° g§ Xr gmd§V, {ZXoeH$, ^mH¥$AZwn-am.A§.AZw.H|$., nwUo
Dr. S.D. Sawant, Director, ICAR-NRCG, Pune 

gXñ¶
Member

9. S>m° Ama. Or. gmo_Hw$da, àYmZ d¡km{ZH$ (CÚmZ {dkmZ), ^mH¥$AZwn-am.A§.AZw.H|$., nwUo
Dr. R.G. Somkuwar, Pr. Scientist (Hort.), ICAR-NRCG, Pune

gXñ¶ g{Md
Member Secretary
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H|$Ð H$s AZwg§YmZ gbmhH$ma g{_{V (AmaEgr) H$s 18dt 

~¡R>H$ S>m° ~r.E_.gr. aoÈ>r, Hw$bn{V, S>m° dmB©EgAma CÚmZ {dkmZ 

{díd{dÚmb¶, Am§Y« àXoe H$s AÜ¶jVm _| 21-22 _mM© 2016 

H$mo hþB©& ghm¶H$ _hm{ZXoeH$ (~mJdmZr-1) Ho$ Abmdm, g{_{V Ho$ 

g^r gXñ¶m| Am¡a H|$Ð Ho$ g^r d¡kmZH$m| Zo Bg ~¡R>H$ _| ^mJ {b¶m&

~¡R>H$ H$m Amaå^ ZE {Z¶wº$ d¡km{ZH$m| Ho$ n[aM¶ Am¡a Hw$N> 

d¡km{ZH$m| H$s Cƒ J«oS> _| nXmoÞ{V H$s OmZH$mar Ho$ gmW hþAm& 

AÜ¶j Zo Oyg {H$ñ_ _o{S>H$m Ho$ {d_moMZ H$s MMm© H$s Am¡a Bg 

{H$ñ_ H$mo S>r¶yEg H$m¶©H«$_ _| boZo H$s gbmh Xr&

17dt AmaEgr ~¡R>H$ H$s {g’$m[aem| na H$ma©dmB© [anmoQ>©, Omar 

AZwg§YmZ n[a¶moOZmAm| H$s àJ{V Ed§ {nN>bo df© br JB© ZB© nhb 

H$s àñVw{V hþB© Am¡a CZ na MMm© hþB©&

{ZåZ gwPmd Am¡a {g’$m[ae| Xr JB©&

Am_ gwPmd

1. g{_{V Zo Xmoham¶m {H$ H|$Ð Ûmam {dH${gV Am¡a ñWmZm§V[aV 
bmoH${à¶ hþB© àm¡Úmo{J{H$¶m| H$m à^md {díbofU {H$¶m OmZm 
Mm{hE&

2. dV©_mZ AZwg§YmZ H$m¶©H«$_ Ûmam {d{^Þ A§Jya CËnmXZ joÌm| H$s 
OZZÐì¶ H$s OéaVm| H$s nhMmZ H$aZr Mm{hE Am¡a CZ {d{eï> 
bjUm| dmbo OZZÐì¶ H$s nhMmZ H$a|&

3. A§Jya Ho$ VhV CËnmXZ joÌ Ho$ {dñVma Ho$ {bE Cn¶wº$ Obdm¶w 
joÌm| H$s nhMmZ H$s OmZr Mm{hE Am¡a amÁ¶m| Ho$ bm^mW© BZ 
joÌm| _| A§Jya IoVr Ho$ {bE amoS> _¡n V¡¶ma {H$¶m OmZm Mm{hE&

4. H|$Ð H$s AmemdmZ {H$ñ_m| Ho$ n[aUm_ _hmamï´> H$s amÁ¶ H¥${f 
{díd{dÚmb¶m| H$s gh EJ«mogH$mo _§M _| àñVwV {H$E OmZo 
Mm{hE&

5. {H$ñ_ Ho$ Zm_H$aU na MMm© H$s JB© Am¡a ¶h gwPmd {X¶m J¶m 
{H$ CJ_ ñWb H$s nhMmZ XoZo Ho$ {bE g§ñWmZ H$s {H$ñ_m| Ho$ 
Zm_ _| {d{eï> CngJ© H$m à¶moJ {H$¶m Om gH$Vm h¡&

Omar AZwg§YmZ n[a¶moOZmAm| na gwPmd

1. bdUVm Am¡a OrE
3
 à{V{H«$¶m {d{Y na ~w{Z¶mXr AZwg§YmZ 

Omo S>r~rQ>r Ûmam {dÎm nmo{fV Wm, EH$ Vm{H©$H$ {ZîH$f© Ho$ {bE 
Omar aIm OmZm Mm{hE&

The 18th meeting of the Research Advisory 
Committee (RAC) of the Centre was held on 21st-22nd 
March 2016 under the Chairmanship of Dr. B.M.C. 
Reddy. All the members of the committee except ADG 
(Hort.-I), ICAR and all the scientists attended the 
meeting.

The meeting started with the introduction of newly 
joined scientist and information on promotion of a few 
scientists to higher grade. The chairman discussed the 
release of juice variety Medika and suggested to take 
this variety into DUS program. 

The action taken report on the recommendation 
of 17th RAC meeting and progress of ongoing research 
projects as well as new initiatives during the last year 
were presented and deliberated. 

The following were the recommendations and 
suggestions.

General suggestions

1. The committee reiterated that the impact analysis 
of the technologies developed and popularized/
transferred by the Centre needs to be carried out.

2. The present research program should identify the 
germplasm need of the different grape growing 
regions and identify the germplasm possessing 
those specific traits.

3. The climatologically suitable regions should be 
identified for expansion under grapes and the 
roadmap for cultivation in these areas should 
be prepared to benefit the state governments for 
implementation.

4. The results of the promising varieties of this centre 
to be presented in the joint AGRESCO forum of 
the SAU, Maharashtra.

5. Naming of the variety was discussed and it was 
suggested that institute varieties name may be 
prefixed with the word giving an unique identity of 
the place of origin. 

Suggestions on ongoing research projects

1. The basic research on salinity and mechanism of 
GA3 response which was being funded by DBT 
should be continued for a logical conclusion. 
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2. H|$Ð _| Am§{eH$ OS> joÌ ewîH$Z (nrAmaS>r) H$m Wm°_gZ 
grS>b¡g H$s CnO Am¡a JwUdÎmm na à^md Ho$ AÜ¶¶Z Ho$ {bE 
qgMmB© narjU ewé {H$¶m OmZm Mm{hE&

3. _ybd¥§V narjUm| _| {Z_oQ>moS> àH$mon na ^r àojU {H$¶m Om 
gH$Vm h¡&

4. H$sQ>ZmeH$m| Ho$ Adeof na ~‹T>Vr qMVm Am¡a H$sQ>ZmeH$ Ho$ 
à¶moJ H$mo H$_ H$aZo Ho$ {bE O¡d{Z¶§ÌU na Omoa {X¶m OmZm 
Mm{hE& àmH¥${VH$ eÌwAm| H$s d¥{Õ Ho$ {bE A§Jya ~mJm| _| Am¡a 
CgHo$ Amgnmg namJ¶wº$ nm¡Ym| H$mo CJmZo na AZwg§YmZ H$m 
{H$gmZm| Ho$ àjoÌ _| Am§H$bZ H$aZm Mm{hE& Bgr àH$ma amoJm| 
Ho$ {Z¶§ÌU Ho$ {bE AmemdmZ O¡d {Z¶§ÌU H$maH$m| H$m {H$gmZ 
àjoÌ _| Am§H$bZ H$aZm Mm{hE&

5. β-½bwH$m{gSo>O E§OmB_ CËnmXH$ Ordm| na AZwg§YmZ 
J{V{d{Y¶m| H$m {ZîH$f© {ZH$mbm Om gH$Vm h¡& AmemdmZ 
AmBgmoboQ> Am¡a _mZH$ dmBZ ¶rñQ> ñQ´>oZ H$mo CZHo$ ^{dî¶ _| 
BZmobmoOr AZwg§YmZ H$m¶©H«$_ _| à¶moJ Ho$ {bE gwa{jV aIm 
OmE&

6. A§Jya Am¡a CgHo$ CËnmX H$s {d{eï> E§Q>rAm°ŠgrS|>Q> JwU Am¡a 
ñdmñÏ¶bm^ Ho$ H$maU _hËdVm ~T> ahr h¡& My{H$ Ho$ÝÐ _| 
AÀN>r gw{dYmE§ Am¡a {deofkVm h¡, ’$sZmo{bH$ / E§WmogmB{ZZ 
na Mb ahm AZwg§YmZ Omar aIm Om gH$Vm h¡&

7. M¶{ZV dmBZ A§Jya {H$ñ_m| Ho$ {bE nmBbQ> n¡_mZo na àg§ñH$aU 
Am§H$S>m BH$Æ>m H$aZm Mm{hE&

8. A§Jya Oyg ¶m CgHo$ gpå_lU H$mo ì¶dgm{¶H$ CËnmXZ na 
~ZmZo Ho$ {bE {H$gr ^r {H$ñ_ ¶m àm¡Úmo{JH$s H$mo {g’$m[ae 
H$aZo go nhbo n[adoer ^§S>maU pñW{V Ho$ VhV àg§ñH¥$V Oyg 
H$s JwUdÎmm pñWaVm na AÜ¶¶Z {H$¶m OmZm Mm{hE&

9. {H$e{_e ~ZmZo Ho$ à¶moJ _| g§aMZmË_H$ Am¡a g§doXr _mnXÊS>m| 
Ho$ Abmdm, ewîH$Z dH«$ Ho$ AmYma na ewîH$Vm H$mBZo{Q>Šg 
Ho$ AÜ¶¶Z na Ü¶mZ XoZo H$s Amdí¶H$Vm h¡& {H$e{_e H$m 
gyú_ Ordm| Ho$ {bE Am§H$bZ {H$¶m Om gH$Vm h¡ Š¶m|{H$ Bggo 
CZH$s _mH}$qQ>J _| d¥{Õ hmoJr&

gXñ¶ g{Md Ûmam AÜ¶j Am¡a g{_{V Ho$ gXñ¶m| VWm 
d¡km{ZH$m| Ho$ à{V Am^ma àH$Q> H$aZo Ho$ gmW ~¡R>H$ g_má hþB©&

g§ñWmZ AZwg§YmZ g{_{V H$s ~¡R>H$

g§ñWmZ AZwg§YmZ g{_{V (g§.AZw. g{_{V) H$s 20dt ~¡R>H$ 
S>m°. g§.Xr. gmd§V, {ZXoeH$ H$s AÜ¶jVm _| 6, 7, 15, 16 Am¡a 

2. The irrigation trial on effect of partial root zone 
drying (PRD) on yield and quality in Thompson 
Seedless should be initiated at the Centre. 

3. In the ongoing rootstock trials, the observations on 
nematode infestation may be recorded.

4. Due to the rising concerns on pesticide residues and 
to minimize pesticide use, emphasis to be given 
to biological control. The research on growing of 
nectar bearing plants in and around grape vineyard 
to build up natural enemies should be evaluated in 
farmer’ field. Similarly, the promising biocontrol 
agents may also be evaluated in farmer’s field for 
the control of diseases.

5. Research activities on β-glucosidase enzyme 
producing organism may be concluded. Promising 
isolates and standard wine yeast strains should 
be maintained for future use in enology research 
program. 

6. Grapes and their products are gaining importance 
with respect to specific antioxidant properties 
and health benefits. Since the Centre has got 
good facilities and expertise, ongoing research on 
phenolic/ anthocyanin may be continued. 

7. The data on pilot scale processing should be 
generated for promising/selected wine grapes.

8. Studies on quality retention in processed juice 
under ambient storage conditions should be 
carried out before recommending any variety or 
technology for commercial production of grape 
juice or its blending.

9. In addition to the compositional and sensory 
parameters, studies on kinetics of dehydration as 
revealed by drying curves needs attention in raisin 
making experiment. Microbiological evaluations 
of raisin can be studied as it will enhance their 
marketability. 

The meeting ended with a vote of thanks by 
Member Secretary to the Chairman and Members of 
the Committee and participating scientists.

INSTITUTE RESEARCH COMMITTEE MEETING

The 20th Institute Research Committee meeting 
was held during 6, 7, 15, 16 and 22 April 2015 under the 
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22 Aà¡b 2015 H$mo hþB©& n[a¶moOZm Ho$ à_wI AÝdofH$m| Ûmam Omar 
AZwg§YmZ n[a¶moOZm H$s CÞ{V [anmoQ>© àñVwV H$s JB©& S>m°. Xr.qg. 
¶mXd, gXñ¶ g{Md (g§.AZw. g{_{V) Zo ~¡R>H$ H$m g_Ýd¶Z 
{H$¶m& 

df© 2015-16 Ho$ {bE _Ü¶md{Y g§.AZw. g{_{V H$s ~¡R>H$ 
25-27 AJñV 2015 Ho$ Xm¡amZ S>m°. g§.Xr. gmd§V H$s AÜ¶jVm 
_| gånÞ hþB©& g^r n[a¶moOZmAm| Ho$ {bE AmZo dmbo ’$bZ _m¡g_ 
Ho$ {bE VH$ZrH$s H$m¶©H«$_ na MMm© H$s JB©& 17dt AZw.g. g{_{V 
H$s {g’$m[aem| na ^r MMm© hþB© Am¡a H$ma©dmB© {~ÝXy {ZYm©[aV {H$E 
JE& S>m°. Xr.qg. ¶mXd, gXñ¶ g{Md (g§.AZw. g{_{V) Zo ~¡R>H$ 
H$m g_Ýd¶Z {H$¶m&

g§ñWmZ à~§YZ g{_{V H$s ~¡R>H$

g§ñWmZ à~§YZ g{_{V H$s ~¡R>H$ 23 {gV§~a 2015 Am¡a 
26 _mM© 2016 H$mo hþB©& BZ ~¡R>H$m| _| {ZåZ _wÔm| na MMm© hþB©& 
i) J¡a¶moOZm (ZdrH$aU) Ho$ A§VJ©V 6 EH$S> joÌ _| Am¡a ¶moOZm 
(ZdrZ) Ho$ A§VJ©V Mma EH$S> _|  Q´>¡{bg H$m {Z_m©U, ii) VwS>mB© 
CnamÝV àm¡Úmo{JH$s à¶moJembm H$m {Z_m©U, iii) nwamZo ½bmg/ 
E’$Amanr hmCg H$m ~Xbmd, iv) nwamZo AZw~§Y AZwg§YmZ narjUm| 
H$m boIm OmoIm& v) J«m_ godH$ Ho$ÝÐ Ho$ g_rn 2 EH$‹S> joÌ _| Z¶o 
{dH$mg H$m àñVmd&

àmW{_H$ {ZYm©aU, AZwdrjU Am¡a Am§H$bZ 
(nrE_B©) g{_{V H$s ~¡R>H$

nrE_B© g{_{V H$s g_¶ g_¶ na ~¡R>H|$ Am¶mo{OV hþB© {OZ_| 
g{_{V Zo 13 Amanrnr-I Am¡a 11 Amanrnr-III H$m Am§H$bZ 
{H$¶m& nrE_B© Am¡a g§.AZw.g{_{V Ho$ gwPmd AZwgma g§emo{YV 
Amanrnr-I H$m nwZ…Am§H$bZ {H$¶m J¶m Am¡a à_wI AÝdofH$m| 
H$mo Amanrnr nrAmBE_Eg _| AnbmoS> H$aZo H$s gbmh Xr JB©& 
AZwg§YmZ So>Q>m à~§YZ Ho$ CÔoí¶ go, nrE_B© gob Zo So>Q>m [aH$m°{Sª>J 
ZmoQ>~wH$ IarX H$a g^r à_wI AÝdofH$m| H$mo Xr& 13 AZwg§YmZ ànÌ 
Am¡a 8 g§jon g§X{^©V d¡km{ZH$ OZ©b VWm go{_Zma, gå_obZ _| 
àH$meZ Ho$ {bE ^oOZo Ho$ {bE Amdí¶H$ à{H«$¶m H$s& nrE_B© gob 
Zo A§VgªñWmZr¶ AZwg§YmZ gh¶moJ Ho$ àñVmd H$mo ^r AmJo ~T>m¶m& 
49 AZw~§Y AZwg§YmZ narjU, 8 gbmhH$ma n[a¶moOZm, Am¡a 8 
à{ejU H$m¶©H«$_ Ho$ àñVmdm| H$s ñH«$sqZJ H$s Am¡a gw{ZpíMV {H$¶m 
{H$ g^r àñVmd g§ñWmZ / ^mH¥$AZwn Ho$ A{YXoe Am¡a dV©_mZ Ho$ 
{Z¶_ Am¡a {Xem{ZX}e Ho$ AZwén h¢& BZ n[a¶moOZmAm| H$s bmJV é. 
4 H$amoS> 17 bmI Wr {Oggo g§ñWmZ _| AÀN>r amOñd Am¶ hmoJr& 

Chairmanship of Dr. S.D. Sawant, Director. Progress 
reports of the ongoing research projects were presented 
by all the principal investigators. Dr. D. S. Yadav, 
Member Secretary, IRC coordinated the meeting. 

The mid-term Institute Research Committee 
meeting for the year 2015-16 was held on 25-27th 
August 2015 under the chairmanship of Dr. S.D. 
Sawant, Director. Technical Programme for the coming 
fruiting season was discussed for all the projects. The 
recommendations of Seventeenth Research Advisory 
Committee were also discussed and action points were 
demarcated. Dr. D. S. Yadav, Member Secretary, IRC 
coordinated the meeting.

INSTITUTE MANAGEMENT COMMITTEE 
(IMC) MEETING

IMC meeting was held on 23rd September 2015 and 
26th March 2016 to discuss i) erection of ‘Y’ trellises in 
6 acre area under Non-Plan (Renovation) and 4 acre 
area in Plan (new), ii) construction of PHT laboratory, 
iii) Modification of old glass/fibre house, iv) statement 
of accounts of old CR trials, v) proposal of new 
development in 2 acre area at Gram Sevak Centre. 

PRIORITY SETTING, MONITORING AND 
EVALUATION (PME) COMMITTEE MEETING

Meetings of PME committee were held for the 
presentation and evaluation of 13 RPP-I and 11 RPP-III 
by the PME committee. The RPP-I modified as per the 
suggestions of PME and IRC were re-evaluated and PIs 
were advised to upload then on PIMS. PME Cell also 
procured data recording note books and issued them to 
the Principal Investigator of each project for research 
data management. Received and processed 13 research 
papers and 8 abstact for publications in reviewed 
scientific journals and presentations in seminars, 
symposia, conferences respectively. The PME Cell 
also pursued proposals for Inter-Institutional Research 
Collaboration. PME Cell screened 49 CR trials, 8 
consultancy projects, and 8 training programs to ensure 
that the proposals are in line with the mandate of the 
Institute/ICAR and in conformity with the extant rules 
and guidelines. The projects were undertaken at a total 
cost of Rs. 4 crores and 17 lakhs, generating substantial 
revenue for the Institute. The cell deliberated on the 
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g{_{V Zo amOñd Ho$ ~§Q>dmao na nrE_B© H$s ZB© {Xem{ZX}em| na MMm© 
H$s Am¡a à_wI AÝdofH$m| Am¡a boIm {d^mJ H$mo g§ñWmZ Ho$ g^r 
H$_©Mm[a¶m| Ho$ gmW bm^ ~§Q>dmao Ho$ {bE _mJ©Xe©Z {X¶m&

[aOëQ²g ’«o$_dH©$ XñVmdoO (AmaE’$S>r) 
g{_{V H$s ~¡R>H$

g§ñWmZ H$s AmaE’$S>r g{_{V Ho$ gXñ¶ S>m°. g§.Xr. gmd§V 
({ZXoeH$), S>m°. B§Xy g§. gmd§V (àYmZ d¡km{ZH$, S>m°. AZwamYm 
CnmÜ¶m¶ (àYmZ d¡km{ZH$ Am¡a ZmoS>b A{YH$mar), S>m°. A.Hw$ 
e_m© (àYmZ d¡km{ZH$), S>m°. Ahå_X e~ra Q>r.nr. (d¡km{ZH$), 
lr. gw.Zm. gmbdo (àemg{ZH$ A{YH$mar) Am¡a lr. _w.Zm. JÊQ>r 
(ghm¶H$ {dÎm Ed§ boIm A{YH$mar) h¡& g{_{V Zo df© 2015-16 
Ho$ {bE AmaE’$S>r XñVmdoO ~Zm¶m& g{_{V H$s _m{gH$ ~¡R>H|$ ha 
_hrZo Ho$ àW_ gámh _| Am¶mo{OV H$s JBª, {Og_| AmaE’$S>r _| 
àñVm{dV bú¶m| H$s CnbpãY¶m| H$s [anmoQ>© na MMm© Am¡a g_rjm H$s 
JB©& {nN>bo df© H$s AmaE’$S>r H$s CnbpãY¶m| Ho$ AmYma na g§ñWmZ 
H$mo CËH¥$ï> H$s aoqQ>J {_br&

AÝ¶ ~¡R>H|$ / H$m¶©embm

BVmbdr H¥${f-A§Jya IoVr H$s _erZ Am¡a 
CnH$aUm| H$m narjU-àXe©Z

H|$Ð _| ^maV-BVmbdr dm{UÁ¶ Am¡a CÚmoJ M¢~a, _w§~B© Am¡a 
’o$S>a-CZmH$mo_m (BVmbdr ’$m_© _erZar {Z_m©Vm _hmg§K) Zo _amR>m 
dm{UÁ¶, CÚmoJ Am¡a H¥${f M¢~a Ho$ gh¶moJ go 20-21 _B© 2015 
H$mo BVmbdr H¥${f-A§Jya IoVr H$s _erZ Am¡a CnH$aUm| H$m narjU-
àXe©Z H$m Am¶moOZ {H$¶m&

"{H$e{_e JwUdÎmm gwYma Ho$ {bE Vw‹S>mB© 
nyd© Am¡a ewîH$Z VH$ZrH$m| H$m _mZH$sH$aU' 
n[a¶moOZm na {deofk g_yh H$s ~¡R>H$

{H$e{_e JwUdÎmm gwYma Ho$ {bE Vw‹S>mB© nyd© Am¡H$ ewîH$Z 
VH$ZrH$m| H$m _mZH$sH$aU n[a¶moOZm Ho$ {dH$mg Ho$ {bE Am_§{ÌV 
{deofkm| Am¡a Ho$ÝÐ Ho$ d¡km{ZH$m| H$s ~¡R>H$ 23 Aºy$~a 2015 H$mo 
Am¶mo{OV hþB©& ¶h {ZU©¶ {b¶m J¶m {H$ {d{^Þ n[apñW{V¶m| O¡go 
{d{^Þ gmnoj AmÐ©Vm Am¡a Vmn_mZ _| {H$e{_e ~ZmZo Ho$ {bE 
Amdí¶H$ T>m§Mm g§ñWmZ _| CnbãY gw{dYmAm| _| Amdí¶H$ g§emoYZ 
H$a Ho$ V¡¶ma {H$¶m OmEJm& {H$gmZm| Ho$ ~JrMm| go {d{^Þ _m¡g_ 
n[apñW{V¶m| Am¡a OrE AZwà¶moJ H$s {d{^Þ àUm{b¶m| _| CJmE J¶o 
A§Jya H$mo EH${ÌV H$a Ho$ÝÐ _| gwIm¶m OmEJm Am¡a JwUdÎmm _mnX§S> 

new PSF guidelines on sharing of revenue generated 
and guided the PIs and accounts section on benefit 
sharing with all staff of the Institute. 

RFD COMMITTEE MEETING

The RFD committee of the institute consisted of Dr 
S.D. Sawant (Director), Dr Indu S. Sawant (Principal 
Scientist), Dr Anuradha Upadhyay (Principal Scientist 
and Nodal Officer), Dr A.K. Sharma (Principal 
Scientist), Dr Ahammed Shabeer (Scientist), Mr 
S.N. Salve (AO) and Mr Munish Ganti (AFAO). The 
committee formulated the RFD document for the year 
2015-16. The meetings of the committee were held 
during the first week of every month wherein monthly 
report of achievements of targets proposed under RFD 
were discussed and reviewed.  The institute was rated 
as Excellent based on the achievement of previous 
year’s RFD.

OTHER MEETINGS / WORKSHOPS

Trials cum Demonstrations of Italian 
Agriculture-Viticulture Machineries and 
Equipments

Indo-Italian Chamber of Commerce and Industry 
(IICCI), Mumbai and the Feder-Unacoma (Italian Farm 
Machinery Manufacturers Federation) in association 
with Maratha Chamber of Commerce, Industries and 
Agriculture organized Trials cum Demonstrations 
of Italian Agriculture-Viticulture Machineries and 
Equipments on 20-21st May 2015 at this Centre.

Meeting of Expert Group for Project on 
“Standardisation of preharvest and drying 
techniques for improving raisin quality”

A meeting was conducted on 23rd October 2015 
with invited experts and Institute scientists to develop 
a project on “Standardisation of preharvest and drying 
techniques for improving raisin quality”. As per the 
decisions taken, the institute will create necessary 
infrastructure for drying grapes under different 
conditions of RH and temperatures, by modifying 
existing facilities. Grapes grown under different weather 
conditions and package of practices with respect to GA 
applications on growers’ vineyard will be collected 
and dried at the Centre and quality parameters will be 
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H$m AÜ¶¶Z {H$¶m OmEJm& BZ n[aUm_m| H$mo {H$e{_e H$s JwUdÎmm 
_| gwYma bmZo Ho$ {bE ewîH$Z VH$ZrH$m| H$s ’$mBZ Q>çyqZJ Ho$ {bE 
à¶moJ {H$¶m OmEJm&

H$m°nm}aoQ> gm_m{OH$ Xm{¶Ëd Ho$ VËdmYmZ _| 
~m¶a H«$m°n gmB§g Ûmam J«on ’$moa_ H$s ~¡R>H$

H$m°nm}aoQ> gm_m{OH$ Xm{¶Ëd Ho$ VËdmYmZ _| ~m¶a H«$m°n gmB§g 
Ûmam J«on ’$moa_ H$s AmJo ~¡R>H$ 31 Aºy$~a 2015 H$mo Am¶mo{OV 
H$s JB©& ¶h ‘wå~B© ‘| 17 AJñV 2016 H$mo Am¶mo{OV "J«on ’$moa‘' 
H$s AmJo H$s H$m¶©dmhr H$s ~¡R>H$ Wr& J«on ’$moa‘ ‘| ~m¶a H«$m°n gmB§g 
Am¡a ^mH¥$AZwn-amA§AZwH|$Ð gh^mJr Wo&

H¥${f _| Amobmd¥{ï> à~§YZ na Q>mñH$ ’$mog© g{_{V 
H$s Xygar ~¡R>H$

Ho$ÝÐ Zo 21 Zdå~a 2015 H$mo Am¶mo{OV "H¥${f _| Amobmd¥{ï> 
à~§YZ' na Q>mñH$ ’$mog© g{_{V H$s Xygar ~¡R>H$ H$s _oO~mZr H$s& 
~¡R>H$ Ho$ Xm¡amZ "^maV _| H¥${f na Amobmd¥{ï> H$m à^md Am¡a 
AZwHw$bZ Hy$Q> Zr{V¶m| H$m {dH$mg' Zm_H$ YmaU àñVmd na MMm© 
H$s JB©& 

Q>mñH$ ’$mog© Ho$ gXñ¶m| Ho$ Abmdm, ^mH¥$AZwn Ho$ g§ñWmZm| Ho$ 
{ZXoeH$ Am¡a d¡km{ZH$, amÁ¶ H¥${f {díd{dÚmb¶m| Ho$ Cn Hw$bn{V, 
amï´>r¶ ~mJdmZr AZwg§YmZ Ed§ {dH$mg à{Vð>mZ, Zm{gH$, ^maV 
_m¡g_ {dkmZ {d^mJ, nwUo Am¡a {H$gmZ g§Km| Ho$ à{V{Z{Y, ̂ mH¥$AZwn 
_w»¶mb¶ Ho$ d¡km{ZH$, H¥${f gh¶moJ Am¡a H¥$fH$ H$ë¶mU _§Ìmb¶, 
^maV gaH$ma Ho$ A{YH$m[a¶m| Zo ^r ~¡R>H$ _| ^mJ {b¶m&

_w§~B© XÿaXe©Z H¥${f Xe©Z H$m¶©H«$_ H$s H¥${f 
gbmhH$ma g{_{V H$s {V_mhr ~¡R>H$

_w§~B© XyaXe©Z Ho$ H¥${f Xe©Z H$m¶©H«$_ H$s H¥${f gbmhH$ma g{_{V 

studied. Results will be used for fine-tuning the drying 
technology for quality improvement of raisins.

Meeting of Grape Forum by Bayer Crop 
Science under the aegis of Corporate Social 
Responsibility (CSR)

A meeting of Grape Forum by Bayer Crop Science 
(BCS) under the aegis of Corporate Social Responsibility 
(CSR) was organized at this Centre on 31st October 
2015. This was the follow up meeting of Grape Forum 
organized on 17th Aug, 2015 at Mumbai. In Grape 
forum,  ICAR-NRCG and Bayer Crop Sciences were 
the partners and it was decided to structure a complete 
package trials using the best agricultural practices 
and products and evaluate the benefits of the same for 
the growers on quality, yield and residue. The results 
of the demonstration plots showcased a significant 
increase in return on investment by improving quality 
and quantity of grapes while decreasing the number 
of sprays and saving in cost. The forum was also used 
to felicitate Grape Growers who were able to export 
their produce for the first time by adapting practice and 
products recommended by the Bayer Food Chain Team 
in consultation with ICAR-NRCG. In the felicitation 
program Dr. S.D. Sawant director of NRCG spoke on 
progress in quality Grape production and its influence 
on export market.

2nd meeting of Task Force Committee on 
‘Hailstorm Management in Agriculture’

The Centre hosted the second meeting of the 
Task Force Committee on ‘Hailstorm Management in 
Agriculture on 21st November 2015. Concept proposal 
on ‘Impact of hailstorms on agriculture in India and 
developing adaptation strategies’ was discussed.

Apart from Task Force members; Directors and 
Scientists from ICAR Institutes; Vice-Chancellors of 
State Agricultural Universities; representatives from 
NHRDF, Nasik; IMD, Pune and Growers’ Associations; 
Scientists from ICAR HQ; Officers from Ministry of 
Agriculture, Cooperation and Farmers’ Welfare, Govt. 
of India; were also present.

Quarterly meeting of Agricultural Advisory 
Committee for Mumbai Doordarshan 
Krishidarshan Programmes 

As a member of Agricultural Advisory Committee 
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Ho$ gXñ¶ Ho$ ZmVo Ho$ÝÐ Zo 9 _mM© 2016 H$mo Am¶mo{OV g{_{V H$s 
{V_mhr ~¡R>H$ H$s _oO~mZr H$s& ~¡R>H$ _| H¥${f {díd{dÚmb¶m|, H¥${f 
{d^mJ, _hmamï´> gaH$ma, Zm~mS©>, ^maVr¶ H¥${f CÚmoJ ’$mC§So>eZ Ho$ 
à{V{Z{Y VWm amÁ¶ Ho$ AZoH$ àJ{Verb {H$gmZ CnpñWV Wo& _w§~B© 
XyaXe©Z Ho$ Cn {ZXoeH$ lr. Z§XZ ndma Zo ~¡R>H$ H$s AÜ¶jVm H$s& 
S>m°. Ho$.dr. àgmX, {ZXoeH$, ^mH¥$AZwn-nwîn AZwg§YmZ {ZXoemb¶, 
S>m°. ~r.~r. ^mogbo, {dñVma {ejm {ZXoeH$, dg§Vamd ZmB©H$ 
_amR>dmS>m H¥${f {dÚmnrR>, na^Ur Zo g^m H$mo g§~mo{YV {H$¶m& 
S>m°. g§.Xr. gmd§V, {ZXoeH$, ^mH¥$AZwn-am.A§.AZw.H|$. Zo H|$Ð H$s 
J{V{d{Y¶m| Am¡a ^maV _| A§Jya H$s IoVr na g§{já àñVw{V Xr& 
CÝhm|Zo g{_{V H$mo A§Jya Oyg {H$ñ_ _o{S>H$m {Og_|  E§WmogmB{ZZ 
Am¡a E§Q>rAm°pŠgS|>Q> JwUm| dmbo AÝ¶ nXmW© Cƒ _mÌm _| CnpñWV 
h¢, H$s OmZH$mar Xr& 

Bg {H$ñ_ H$m VmOm Oyg g{_{V H$mo namogm J¶m Am¡a g^r 
gXñ¶m| go Am°J}ZmobopßQ>H$ aoqQ>J br JB©& Aà¡b 2016 _| àgmaU 
Ho$ {bE XyaXe©Z Zo _o{S>H$m na 10 {_ZQ> H$m H$m¶©H«$_ V¡¶ma H$aZo 
H$m {ZU©¶ {b¶m& ¶h ^r {ZU©¶ {b¶m J¶m {H$ XyaXe©Z Bg H|$Ð 
H$s {dH${gV VH$ZrH$m| Am¡a AZwg§YmZ J{V{d{Y¶m| na 23 {_ZQ> 
H$m H$m¶©H«$_ ~ZmEJm& XyaXe©Z A{YH$m[a¶m| Zo XyaXe©Z H$m¶©H«$_ 
"ßbmpñQ>H$ _| A§Jya IoVr' Am¡a "H$S>d§Mr, OmbZm {Obo _| Ob-
{d^mOH$ joÌ _| A§Jya IoVr H$m {dH$mg' ~ZmZo _| H|$Ð Ho$ d¡km{ZH$m| 
Ho$ VH$ZrH$s gh¶moJ H$s gamhZm H$s&

_hm{ZXoeH$, A§Vam©ï´>r¶ A§Jya bVm Am¡a dmBZ 
g§JR>Z (AmoAmBdr) Ho$ gmW ~¡R>H$

lr. OrZ _oar Am°a§S>, _hm{ZXoeH$ AmoAmBdr H$s 10 _mM© 
2016 H$mo Ho$ÝÐ Ho$ Xm¡ao Ho$ Xm¡amZ ^maVr¶ dmBZ CÚmoJ Am¡a BgHo$ 
d¡pídH$ g§¶moOZ na MMm© Ho$ {bE EH$ ~¡R>H$ H$m Am¶moOZ {H$¶m 
J¶m& lr. AmH$me Jwám, Ada g{Md, {dXoe _§Ìmb¶, ^maV 
gaH$ma ^r lr. Am°a§S> Ho$ gmW CnpñWV Wo& dmBZ CÚmoJ Ho$ _w»¶ 
{hVYmaH$m| O¡go lr. gw^mf Amd}, AÜ¶j, _.am.Ðm.~m.g§., lr. 
gwaoe M§ÐZ, ~rOmnwa _| dmBZ nmH©$ {dH$mg Ho$ {bE H$Zm©Q>H$ dmBZ 
~moS©> Ho$ gbmhH$ma, lr. gwZrb _h|Ðm, à~§Y {ZXoeH$ Am¡a S>m°. nm§.
Jw. AS>gwbo, nyd© {ZXoeH$, ^mH¥$AZwn-am.A§.AZw.H|$. Am¡a H|$Ð Ho$ 
{ZXoeH$ Am¡a d¡km{ZH$m| Zo ~¡R>H$ _| ^mJ {b¶m&

of Mumbai Doordarshan’s Krishidharshan programme, 
the quarterly meeting of the Committee was hosted by 
ICAR-NRCG, Pune on 9th March 2016. Representatives 
of Agricultural Universities; Department of Agriculture, 
Govt. of Maharashtra; NABARD; BAIF; and progressive 
farmers from all over the State attended the meeting. Mr. 
Nandan Pawar, Deputy Director, Mumbai Doordarshan 
chaired the meeting and Dr. K.V. Prasad, Director, ICAR-
DFR; Dr.B.B. Bhosale, Director of Extension Education, 
Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani 
addressed the gathering. Dr. S.D. Sawant, Director, ICAR-
NRCG gave brief presentation on the current research 
activities of the Centre and developments in viticulture 
in India. He informed the Committee about ‘Medika’ 
a promising juice variety containing high amount of 
anthocyanins and other compounds with anti-oxidant 
properties. The fresh juice of the variety was served  and 
organoleptic ratings were obtained. Doordarshan decided 
to make a 10 minutes exclusive programme on Medika 
for telecasting during April 2016. It was decided that 
Doordarshan will prepare 23 minutes programme featuring 
technologies developed and research activities of ICAR-
NRCG. Doordarshan also appreciated technical help 
provided by the Centre’s Scientists to make the programme 
on success stories on ‘cultivation of grapes under plastic’ 
and ‘development of viticulture in Kadvanchi – watershed 
area in Jalna district’. 

Meeting with DG, OIV

A meeting to discuss Indian wine industry and its 
global linkages was organized during the visit of Mr. 
Jean-Marie Aurand, DG, International Organization 
of Vine and Wine (OIV) to the Centre on 10th March 
2016. Mr. Jean-Marie Aurand was accompanied by Mr. 
Akash Gupta, Under Secretary, Min. of External Affairs, 
GOI. Important stakeholders of wine industry viz. Mr. 
Subhash Arve, President, Maharashtra State Grape 
Growers’ Association; Mr. Suresh Chandran, Consultant 
to Karnataka Wine Board to develop wine-park at 
Bijapur (Vijaypura), Mr. Sunil Mahendra, M.D. and 
Dr. Santosh Devkate, Viticulturist from Four Seasons 
Winery; Dr. P.G. Adsule, Ex-Director, ICAR-NRCG, 
Pune; and Director and Scientists attended the meeting.
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Bg df© {d{^Þ g§ñWmAm| Ho$ {bE A§Jya IoVr Ho$ {d{^Þ nhbwAm| 
na AmR> nam_e© H$m¶© {H$E JE {OZHo$ {ddaU {ZåZ{b{IV h¡&

Eight consultancy programmes on different 
aspects of grape cultivation were undertaken for 
various organizations as detailed below.

Title  of the 
consultancy project

Sponsored by From To Consultants Project 
Cost 
(Rs.)

1. Farmers’ meeting’ 
at Mohadi, district 
Nasik

Sahyadri Farms, 
Sahyadri Farmer 
Producer Co. Ltd., At 
Post – Adgaon, Tal and 
Dist – Nasik

06/08/2015 06/08/2015 Dr. S.D. Sawant 12540

2. Guiding grape 
growers in 
Charchasatra at 
Palus, district 
Sangli

Shree Samarth 
Dhondiraj Maharaj 
Shetkari Mandal

12/08/2015 13/08/2015 Dr. S.D. Sawant,
Dr. Indu S. 
Sawant,
Dr. A.K. 
Upadhyay,
Dr. Sujoy Saha,
Dr. D.S. Yadav

55860

3. MSI-CDP training 
programme 
organized at 
Kasegaon, taluka-
Pandharpur, 
district-Solapur.

Vaishnavi Grape 
and Pomegranate 
Processing Pvt. Ltd.

19/09/2015 19/09/2015 Dr. S.D. Sawant,
Dr. A.K. 
Upadhyay,
Dr. D.S. Yadav

31920

4. Training 
programme for 
field staff at Nasik.

Mahindra Shubhlabh 
Services Ltd.
Nasik

21/10/2015 21/10/2015 Dr. A.K. Upadhyay 12540

nam_e© H$m¶©, noQ>|Q> Am¡a àm¡Úmo{JH$s H$m 
ì¶dgm¶rH$aU

CONSULTANCY, PATENTS AND 
COMMERCIALISATION OF TECHNOLOGY
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Title  of the 
consultancy project

Sponsored by From To Consultants Project 
Cost 
(Rs.)

5. Workshop on 
‘Improved package 
of practices of 
grapes’

District Superintendent 
Agricultural Officer, 
Jalna

17/11/2015 17/11/2015 Dr. S.D. Sawant, 
Dr. R.G. 
Somkuwar, Dr. 
A.K. Upadhyay, 
Dr. S.D. Ramteke, 
Dr. D.S. Yadav

55860

6. National 
Conference on 
Mass Spectrometry 
Technology 
and Emerging 
Applications 

Indian Institute of 
Chromatography and 
Mass Spectrometry 
(IICMS)

30/11/2015 30/11/2015 Dr. K. Banerjee 12540

7. Guiding the grape 
exporter farmers 

District Superintendent 
Agricultural Officer, 
Sangli

21/12/2015 21/12/2015 Dr. S.D. Sawant, 
Dr. R.G. 
Somkuwar, Dr. 
A.K. Upadhyay

37785

8. Grape management 
seminar in World 
Agriculture 
Festival 2016 at 
Nasik

Shree Swami 
Samarth Krushi Vikas 
Sanshodhan Charitable 
Trust

23/01/2016 23/01/2016 Dr. R.G. 
Somkuwar, Dr. 
A.K. Upadhyay

25190

amonU gm_J«r H$s {dH«$s 

A§Jya _ybd¥§V Am¡a ì¶dgm{¶H$ {H$ñ_m| H$s H$ar~ 30540 
H$b_|, _hmamï´>, CÎma àXoe, H$Zm©Q>H$, npíM_ ~§Jmb, V{_bZmSw>, 
_Ü¶ àXoe, JwOamV Am¡a Xygao A§Jya IoVr joÌm| Ho$ {H$gmZm| H$mo ~m§Q>r 
JB©& ì¶dgm{¶H$ {H$ñ_m| _| ’¢$Q>mgr grS>b¡g, {H$e{_e amoOm{dg 
ìhmBQ> Am¡a aoS> ½bmo~ H$s A{YH$ _m§J Wr& _ybd¥§Vm| _| S>m°J[aO H$s 
gdm©{YH$ H$b_| {~H$s&

SALE OF PLANTING MATERIAL

30540 cuttings of grape rootstocks and 
commercially popular varieties were sold to grape 
growers of Maharashtra, Uttar Pradesh, Karnataka, 
West Bengal, Tamil Nadu, Madhya Pradesh, Gujarat and 
other grape growing regions. Among the commercial 
varieties, Fantasy Seedless, Kishmish Rozavis White 
and Red Globe were in demand. Among rootstocks, 
maximum cuttings of Dogridge were sold.
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I. A§Jya H$m g§ajU, {ZénU Am¡a Cn¶moJ
1. VmOo ’$b, dmBZ, {H$e{_e,Oyg Am¡a _ybd¥§V {H$ñ_m| Ho$ A§Jya 

AmZwd§{eH$ g§gmYZm| H$m à~§YZ - {ÛVr¶ MaU

2. A§Jya _| ŠbmoZb M¶Z

3. ^maVr¶ A§Jya ({dQ>rg ñdr{gM) Ho$ {bE S>r ¶y Eg bjUm| H$m 
nwï>rH$aU (nrnrdr-E’$AmaE {dÎm nmo{fV)

4. ^maVr¶ n[apñW{V¶m| _| CnO Am¡a JwUdÎmm dmBZ Ho$ {bE dmBZ 
{µH$ñ_m| H$m _mZH$sH$aU

II. A§Jya H$m AZwd§{eH$ gwYma
5. A§Jya bVmAm| _| bdUVm à{V~b H$s à{V{H«$¶m H$m H$m¶m©Ë_H$ 

{díbofU (S>r~rQ>r)

6. {H«$¶mË_H$ OrZmo{_Šg Ûam Wm°_gZ grS>b¡g _| nwînH«$_ Am¡a 
_{U XrKuH$aU AdñWm na OrE

3
 AZwà¶moJ à{V{H«$¶m H$m 

AÜ¶¶Z (S>r~rQ>r)

7. grS>b¡g A§Jya _| S>mCZr {_ëS>çy à{VamoYH$Vm Ho$ {bE _mH©$a 
ghm¶Vm M¶Z VH$ZrH$ Ho$ {dH$mg Ho$ {bE àOZZ

8. {dab JwÀN>o Am¡a ~‹S>r _{U Ho$ {bE àOZZ

III. A§Jya _| JwUdÎmm, CËnmXH$Vm ~‹T>mZo Am¡a 
ñWm{¶Ëd Ho$ {bE CËnmXZ VH$ZrH$m| H$m 
{dH$mg Am¡a emoYZ
9. ^maV Ho$ nwUo joÌ _| H¡$~Z} gm¡drZm| H$s d¥{Õ, CnO, ’$b 

g§aMZm Am¡a dmBZ JwUdÎmm Ho$ {bE _ybd¥ÝVm| H$m Am§H$bZ

10. dmBZ A§Jyam| _| JwUr¶ CnO d¥{Õ Ho$ {bE H¥${f {H«$¶mAm| H$m 
_mZH$sH$aU

11. VmOm ’$b Am¡a dmBZ A§Jyam| H$s d¥{Õ, CnO Am¡a ’$b g§aMZm 
Ho$ {bE _ybd¥§Vm| H$m Am§H$bZ

12. A§Jya ({dQ>rg {d{Z’o$am Eb.) _ybd¥ÝVm| H$s _mBH«$mo àmonJoeZ 

I. CONSERVATION, CHARACTERIZATION 
AND UTILIZATION OF GRAPE

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

2. Clonal selection in grapes
3. Validation of DUS descriptors for Indian grapes 

(Vitis spp.) (PPVFRA funded)
4. Standardization of wine varieties for yield and 

quality wine under Indian condition

II GENETIC IMPROVEMENT OF GRAPE
5. Functional analysis of salinity stress response in 

grapevine (DBT funded)
6. Understanding rachis and berry elongation in 

response to GA3 application in Thompson Seedless 
grapes using functional genomics approach  (DBT)

7. Breeding for development of marker assisted 
selection (MAS) technique for downy mildew 
resistance in seedless grape varieties

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

III. DEVELOPMENT AND REFINEMENT 
OF PRODUCTION TECHNOLOGIES FOR 
ENHANCING QUALITY, PRODUCTIVITY AND 
SUSTAINABILITY IN GRAPE

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

10. Standardization of cultural practices to increase 
quality yield of wine grapes

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

AZw_mo{XV A{daV g§ñWmZ H$m¶©H«$_
APPROVED ON-GOING INSTITUTE PROGRAMMES
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Ho$ {bE àmoQ>moH$m°b H$m _mZH$sH$aU

13. N>§Q>mB© O¡dKZ g{hV nmofH$ VËd Cn¶moJ XjVm _| gwYma H$aZo 
Ho$ {bE VH$ZrH$

14. 110 Ama _ybd¥§V na CJmB© JB© ’¢$Q>mgr grS>b¡g bVmAm| hoVw 
qgMmB© AZwgyMr H$m _mZH$sH$aU

15. Ob Cn¶moJ XjVm _| gwYma H$s VH$ZrH$ H$m A§Jya CËnmXH$m| 
Ho$ IoVm| _| àXe©Z

16. Z_r Am¡a Vmn_mZ à{V~b H$s pñW{V Ho$ VhV A§Jya H$s 
CËnmXH$Vm ~‹T>mZo Ho$ {bE {ZU©¶ g_W©Z àUmbr (EZEgE’$)

17. {àgrOZ IoVr Ho$ {bE [a_moQ> g|qgJ H$m Cn¶moJ - Zm{gH$ _| 
M¶{ZV A§Jya Ho$ ~mJm| Ho$ {bE Ho$g AÜ¶¶Z (E_EZgrE’$gr)

18. 14gr {O~«o{bH$ Aåb H$m ao{S>AmoQ´>oga H$s Vah Cn¶moJ 
H$aHo$ A§Jya _| òmoV/qgH$ g§~§Y d¥{Õ H$s {Xem _| AÜ¶¶Z 
(~rEAmagr-~rAmaEZEg)

19. A§Jya H$s ZB© {H$ñ_m| Ho$ {bE d¥{Õ {Z¶m_H$ AZwgyMr H$m 
_mZH$sH$aU

20. A§Jya _| H$m{¶©H$s {dH$ma Ed§ CZH$s à~§YZ {H«$¶mE±

21. ^maV A§Jya CËnmXZ Ho$ Cn¶wº$ joÌm| H$m OrAmB©Eg à¶moJ Ûmam 
Obdm¶w AmYm[aV ñWm{ZH$ n[agr_Z

IV. A§Jya _| EH$sH¥$V g§ajU VH$ZrH$m| H$m 
{dH$mg Am¡a emoYZ

22. A§Jya amoJm| Ho$ O¡{dH$ {Z¶§ÌU Ho$ {bE gyú_O¡{dH$ ’$mo_y©boeZ 
H$m {dH$mg (EE_EEEg)

23. dm{UpÁ¶H$ A§Jya Ho$ ~mJm| _| ßbmñ_monmoam dr{Q>H$mobm VWm 
Bar{g’o$ {ZHo$Q>a H$s joÌ _| àmH¥${VH$ Am~mXr _| à{VamoY j_Vm 
H$s {ZJamZr VWm e_Z aUZr{V {dH${gV H$aZm

24. A§Jya _| ~¡ŠQ>o[a¶b br’$ ñnm°Q> H$m AÜ¶¶Z Am¡a CgH$m à~§YZ

25. ZoQ>dH©$ _moS> _| N>oXH$m| na H§$gmo{Q>©¶_ AZwg§YmZ _§M 
(^mH¥$AZwn-grAmanr {dÎm nmo{fV)

26. A§Jya _| _r{b~J Ho$ à~§YZ hoVw ~hþAm¶m_r aUZr{V

27. A§Jya _| VZm N>oXH$ H$m à~§YZ

28. Am{W©H$ én go _hËdnyU© A§Jya ZmerOrdm| na _hËd XoVo hþE 
A§Jya bVm nm[apñW{VH$ V§Ì _| H$sQ> O¡d {d{dYVm

29. A§Jya _| MygZo dmbo H$sQ> Ho$ à~§YZ na AmCQ>arM H$m¶©H«$_ 
(^mH¥$AZwn-AmoAmanr {dÎm nmo{fV)

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

13. Techniques to improve nutrient use efficiency 
including farm waste

14. Standardizing irrigation schedule for Fantasy 
Seedless vines raised on 110R rootstock

15. To demonstrate techniques to improve water use 
efficiency in growers’ field

16. Decision support system for enhancing productivity 
of grapes under moisture and temperature stress 
conditions (NASF funded)

17. Use of remote sensing for precision farming - 
case study for selected grape vineyards in Nasik 
(MNCFC funded)

18. Studies towards enhancement of source - sink 
relationship by 14C gibberellin as radiotracer 
(BRNS-BARC funded)

19. Standardization of growth regulator schedule for 
new grape varieties

20. Physiological disorders and their management 
practices in grapes

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

IV. DEVELOPMENT AND REFINEMENT 
OF INTEGRATED PROTECTION 
TECHNOLOGIES IN GRAPE

22. Development of microbial formulations for 
biological control of grape diseases (AMAAS)

23. Monitoring of fungicide resistance in natural field 
populations of Plasmopara viticola and Erysiphe 
necator in commercial grape vineyards and 
developing mitigating strategies

24 Studies on bacterial leaf spot and its management 
in grapes

25. Consortium Research Platform on Borers in 
Network Mode (ICAR CRP funded)

26. Multi-pronged strategy for the management of 
Mealybugs in grapes

27. Management of stem borer in grapes
28. Insect biodiversity in grapevine ecosystem with 

emphasis on economically important grape pests
29. Out reach programme on management of sucking 

pests (ICAR ORP funded)
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V. A§Jya àg§ñH$aU Am¡a _yë¶ g§dY©Z Ho$ 
{bE ’$gb-nyd© Am¡a -~mX VH$ZrH$m| H$m 
{dH$mg

30. β-½byH$mo{gSo>µO CËnmXZ H$aZo dmbo I_ra Cn^oXm| H$s  nhMmZ 
Am¡a Am§H$bZ VWm dmBZ H$s JwUdÎmm na BZH$m  à^md

31. ImÚ nXmWm] _| _yë¶g§dY©Z hoVw dmBZar Cn-CËnmXm| H$m à¶moJ

32. {eamO Am¡a gm¡drZm| ãbm± Ho$ A§Jyam| Ed§ dmBZm| H$s {’$Zmo{bH$ 
VWm gwJ§Y ¶mo{JH$m| Ho$ {bE ê$naoIm

33. nmXn agm¶Z ê$naoIm Am¡a Ý¶yQ´>mñ¶y{Q>H$ëg Am¡a A§Jya go _yë¶ 
d{Y©V CËnmXm| H$m {dH$mg

34. {H$e{_e JwUdÎmm _| gwYma bmZo Ho$ {bE Vw‹S>mB© nyd© ’$gb Am¡a 
ewîH$Z pñW{V H$m AÜ¶¶Z

VI. A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| _| 
ImÚ gwajm

35 H¥${f gm_J«r Ed§ àg§ñH¥$V CËnmXm| _| H¥${f-agm¶Z Adeofm| 
Am¡a g§XyfH$m| H$m {díbofU Am¡a gwajm Am§H$bZ

36. Orgr/E_Eg Am¡a Ebgr/E_Eg Ûmam ’$bm| Am¡a gpãO¶m| _| 
bú¶, J¡a bú¶ Am¡a AkmV C^aVo O¡{dH$ g§XyfH$m| H$m ì¶mnH$ 
ñH«$sqZJ 

VII. joÌ, CËnmXZ Am¡a A§Jya H$s JwUdÎmm 
~‹T>mZo Am¡a CËnmXH$Vm H$mo ~ZmE aIZo Ho$ 
{bE {hVYmaH$m| Ho$ kmZ Am¡a H$m¡eb _| 
gwYma

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

30. Identification and evaluation of β glucosidase 
producing yeast strains and its impact on wine 
quality

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

32. Profiling of grape varieties Shiraz and Sauvignon 
Blanc for its phenolic and aroma compounds from 
grape to wine

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

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

VI. FOOD SAFETY IN GRAPES AND ITS 
PROCESSED PRODUCTS

35. Analysis and safety evaluation of agrochemical 
residues and contaminants in agricultural 
commodities and processed products

36. Comprehensive screening of target, non-target and 
unknown emerging organic contaminants in fruits 
and vegetables by GC/MS and LC/MS (ICAR 
National Fellow project)

VII.  IMPROVING KNOWLEDGE AND SKILL 
OF STAKEHOLDERS FOR INCREASING 
AREA, PRODUCTION AND QUALITY 
OF GRAPES AND SUSTAINING ITS 
PRODUCTIVITY
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A§Vam©ï´>r¶ go{_Zma / g§Jmo{ð>¶m§ / gå_obZ

INTERNATIONAL SEMINARS / SYMPOSIA / CONFERENCES

d¡km{ZH$m| H$m Zm_
Name of the scientists

go{_Zmam| / g§Jmo{ð>¶m|/gå_obZm| H$m 
erf©H$

Title of Seminars / Symposia / 
Conferences

Ad{Y
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. S.D. Sawant
Dr. Indu S. Sawant
Dr. Ahammed Shabeer T.P.

6th International Conference on 
‘Plant, Pathogens and People’ 

23-27th February 
2016

Indian Phytopathological 
Society, New Delhi

Dr. K. Banerjee 3rd Annual Conference of 
the India Section of AOAC 
International

19-20th 
November 2015

AOAC International India 
Section at Pune

Dr. S.D. Ramteke 25th Asian-Pacific Weed 
Science Society Conference on 
‘Weed Science for Sustainable 
Agriculture, Environment and 
Biodiversity’

13-16th October 
2015.

Indian Society of Weed Science 
at Hyderabad.

Dr. S.D. Ramteke 3rd International Plant 
Physiology Congress on 
‘Challenges and Strategies in 
Plant Biology Research’

11-14th 
December 2015

Indian Society for Plant 
Physiology, JNU and NIPGR

Dr. S.D. Ramteke IJTA 1st International 
Conference on ‘Agriculture and 
Horticulture Sciences

6-7th June 2015 Academic Research Journals, 
New Delhi.

Dr. Sujoy Saha Workshop on ‘FungiDB: An 
integrated functional genomics 
database for fungi’ and 3rd 
International Symposium on 
Phytophthora: Taxonomy, 
Genomics, Pathogenicity, 
Resistance and Disease 
Management

9-12th 
September 2015

ICAR-CPCRI at ICAR-IIHR, 
Bengaluru 

Ms. Anupa T. International Conference on 
Vertical Farming

2nd - 3rd 
November 2015

Society for Promotion of 
Horticulture and ICAR-IIHR, 
Bengaluru

d¡km{ZH$m| H$s gå_obZ, ~¡R>H$, H$m¶©embm, go{_Zma 
Am{X _| gh^m{JVm

PARTICIPATION OF SCIENTISTS IN CONFERENCES, 
MEETINGS, WORKSHOPS, SEMINARS, SYMPOSIA ETC.
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amï´>r¶ go{_Zma / g§Jmo{ð>¶m§ / gå_obZ
NATIONAL SEMINARS / SYMPOSIA / CONFERENCES

d¡km{ZH$m| H$m Zm_
Name of the scientists

go{_Zmam| / g§Jmo{ð>¶m|/gå_obZm| 
H$m erf©H$

Title of Seminars / Symposia 
/ Conferences

Ad{Y
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. S.D. Sawant Conference of Vice-chancellors 
of SAUs and Directors of 
ICAR Institutes

15th-16th May 
2015

ICAR at NASC, New Delhi

Dr. S.D. Sawant Take it to Farmers – The 
Farmers’ Rights through 
Awareness 

7th July 2015 PPVFRA

Dr. S.D. Sawant 87th ICAR Foundation Day and 
Award Ceremony and National 
Conference of KVKs 

25-26th July 
2015

Patna

Dr. S.D. Sawant

Dr. Indu S. Sawant

National Seminar on Chitin 
in Agriculture, Medicine and 
Allied fields

29th September 
2015

Society of Fisheries 
Technologists (India) 
(SOFTI), NAAS, ICCS and 
Central Institute of Fisheries 
Technology, Cochin

Dr. S.D. Sawant 
(participated as the Chief 
Guest)

Dr. Indu S. Sawant

‘National Symposium (IPS, 
West Zone) on ‘Prospects 
in Diversity, Diagnosis and 
Management of the Diseases of 
Horticultural and Field Crops’

28-29th 
November 
2015

IPS, New Delhi; VNMKV, 
Parbhani; and Badrinarayan 
Barwale College, Jalna

Dr. S.D. Sawant Interactive meeting of Vice-
Chancellors of AUs with 
Directors of ICAR Institutes 
and ICAR Director’s 
Conference 

23rd-24th 
January 2016

ICAR, New Delhi

Dr. K. Banerjee Strategies in Plant 
Physiological Research 
for meeting Challenges in 
Agriculture

3-5th March 
2016

Institute of Agricultural 
Sciences, Banaras Hindu 
University, Varanasi
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H$m¶©embm / ~¡R>H|$
WORKSHOPS / MEETINGS 

d¡km{ZH$m| H$m Zm_
Name of the scientists

H$m¶©embm/~¡R>H$ H$m erf©H$
Title of workshop / meeting

Ad{Y
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. S.D. Sawant Scientific Advisory Meet 13th May 2015 Rallis India at Bengaluru

Dr. S.D. Sawant 43rd Joint Agresco Meet 2015 29th May 2015 Director of Research, MPKV, 
Rahuri,

Dr. S.D. Sawant Meeting with the Chairman, 
APEDA to discuss current 
status of the import of varieties 

6th July 2015 APEDA, New Delhi

Dr. S.D. Sawant Meeting with DDG (HS), 
ICAR to discuss the role of 
NRC Grapes in arrangement 
of varieties, permission to 
IITM to install sensor tower in 
NRCG’s farm 
Meeting with officials of Bayer 
Crop Science and German 
Association GIZ 

8th July 2015 New Delhi

Dr. S.D. Sawant Technical Review Meeting 
to evaluate the bids for 
Automated Weather Station for 
Department of Horticulture, 
Govt. of Karnataka.

22nd July 2015 Karnataka State Electronics 
Development Corporation Ltd. 
at Bengaluru

Dr. S.D. Sawant Meeting of the Committee for 
discussions on Establishment 
of Referral Testing 
Laboratories 

9th September 
2015

KAB-II, Pusa, New Delhi

Dr. S.D. Sawant 2nd review meeting for 
monitoring of traceability 
of backward linkage of fruit 
and vegetables exported to 
European Union 

21st September 
2015

Commissioner of Agriculture, 
Govt. of Maharashtra at Pune

Dr. S.D. Sawant Meeting regarding import of 
planting material of new grape 
varieties 

24th September 
2015

Shri Raghavendra Singh, Addl. 
Secretary (Hort.), DACandFW 
at Krishi Bhavan, New Delhi.

Dr. S.D. Sawant Workshop on Fruit Cracking 
and Soil Health Management 
in Pomegranate 

3rd  October 
2015

ICAR-NRC on Pomegranate, 
Solapur
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d¡km{ZH$m| H$m Zm_
Name of the scientists

H$m¶©embm/~¡R>H$ H$m erf©H$
Title of workshop / meeting

Ad{Y
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. S.D. Sawant Workshop for preparing 
road map for agricultural 
development in Agro-Climatic 
Zone – Western Plateau and 
Hills

4th November 
2015

ICAR-DSR, Indore

Dr. S.D. Sawant Meeting to standardize 
protocol for fumigation of 
grapes with SO2 and CO2 for 
New Zealand market 

1st December 
2015

CIPHET, Ludhiana

Dr. S.D. Sawant Farmers’ meeting to discuss 
problems related to production 
of exportable grapes 

21st December 
2015

State Department of 
Horticulture at Sangli

Dr. S.D. Sawant Brainstorming on IPM in 
major crops 

16-17th 
February 2016

NASC, New Delhi

Dr. S.D. Sawant Brainstorming on “Digitally 
Linked Smart Fruit Farms 
for Higher Productivity and 
Profits” 

7th March 2016 ICAR-IARI, New Delhi

Dr. S.D. Sawant, Dr. A.K. 
Sharma and Dr. Amala U.

3rd Group Discussion of All 
India Coordinated Research 
Project-Fruits. 

3-6th  March 
2016

PAU, Ludhiana

Dr. R.G. Somkuwar Outreach program for 
stakeholders consultations 
on issues affecting export of 
agricultural products’

11th May 2015 APEDA at  Mumbai

Dr. R.G. Somkuwar Annual meeting of KVK, 
Baramati

16th June 2015 KVK, Baramati

Dr. Anuradha Upadhyay Interactive meeting for 
effective implementation of 
provisions of RTI act 20015 

18th March 
2016

ICAR-CIFE, Mumbai

Dr. A.K. Upadhyay Empowered Committee 
Review Workshop of the 
NASF 

29th May 2015 NASF, New Delhi

Dr. A.K. Upadhyay Advisory committee meeting 
of the NASF 

8th September 
2015

NASF, New Delhi

Dr. A.K. Upadhyay Empowered Committee 
Review Workshop of the 
NASF 

4th November 
2015

NASF, New Delhi
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d¡km{ZH$m| H$m Zm_
Name of the scientists

H$m¶©embm/~¡R>H$ H$m erf©H$
Title of workshop / meeting

Ad{Y
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. A.K. Upadhyay Brain storming meeting of the 
Soil Science

23-24th 
November 
2015

New Delhi

Dr. A.K. Upadhyay Expert Review Workshop of 
the NASF 

23rd February 
2016

NASF, New Delhi

Dr. A.K. Upadhyay Scientific Advisory Committee 
meeting 

1st March 2016 KVK Narayangaon, Pune

Dr. S.D. Ramteke Rural Programme Advisory 
Committee meeting of 
Akashwani

23rd June 2015 Akashwani, Pune at Pune.

Dr. A.K. Upadhyay and 
Dr A.K. Sharma

Research Advisory Committee 
meeting of MRDBS 

11th February 
2016

MRDBS, Pune

Mrs. Kavita Y. 
Mundankar

HortIP 2016, Annual Review 
meeting , South Horticulture 
ZTMC

8th February 
2016

South Horticulture ZTMC, 
ICAR-IIHR, Banglore

Dr. Roshni R. Samarth DUS workshop 23-24th 
November 
2015

PPV&FRA at New Delhi

Ms. Anupa T. 10th DUS review meeting 26th February 
2016

PPV&FRA at Rahuri

All Scientists Sensitization workshop on 
Institute Biosafety Committee 
Guidelines

18th December 
2015

ICAR-NRCG, Pune

All Scientists Workshop on ‘Use of 
automatic weather station to 
generate weather data for pest 
risk assessment

5th January 
2016

ICAR-NRCG, Pune

All Scientists 2nd meeting of Task Force 
Committee on ‘Hailstorm 
Management in Agriculture’

21st November 
2015

ICAR-NRCG, Pune
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{d{eï> AmJÝVwH$
 � S>m°. Eg. Aæ¶ßnZ, g{Md, H¥${f AZwg§YmZ {ejm {d^mJ Am¡a 
_hm{ZXoeH$, ^mH¥$AZwn Zo 8 {Xg§~a 2015 H$mo Bg Ho$ÝÐ H$m 
Xm¡am {H$¶m& CÝhm|Zo d¡km{ZH$m| Am¡a g^r H$_©Mm[a¶m| go ~mVMrV 

H$s Am¡a AZoH$  d¡km{ZH$, VH$ZrH$s Am¡a àemg{ZH$ _wÔ| ñnï> 
{H$E& d¡km{ZH$m| Zo Ho$ÝÐ _| {dH${gV ZE A§Jya CËnmXm| O¡go 
_o{S>H$m {H$ñ_ go E§WmogmB{ZZ nmCS>a, A§Jya nmo_og go ~Zr 
{~ñHw$Q> Am¡a ImÚ ¶mo½¶ Ho$ ê$n _| Cn¶moJr {ZO©{bV ’$mBZ 
dmBZ brg Ho$ ~mao _| ZdrZV_ OmZH$mar Xr& _hm{ZXoeH$ Zo BZ 
ZB© J{V{d{Y¶m| H$s gamhZm H$s& CÝhm|Zo {H$gmZm| H$mo ~m§Q>o JE 
_¥Xm ñdmñÏ¶ H$mS©> na AnZr àgÞVm ì¶º$ H$s& _hm{ZXoeH$ 
Zo Zd{Z{_©V amï´>r¶ ao’$ab à¶moJembm Am¡a O¡d àm¡Úmo{JH$s 
à¶moJembm ^r XoIt& CÝhm|Zo àm¶mo{JH$ ~JrM| Am¡a hmb _| 
Amaå^ hþE A{V{W J¥h H$m ^r Xm¡am {H$¶m&

 � S>m°. eH$sb nr. Ah_X, g§¶wº$ g{Md, H¥${f Ed§ gh¶moJ 
{d^mJ Zo 27 ’$adar 2016 H$mo Ho$ÝÐ H$m Xm¡am {H$¶m&

 � lr. OrZ-_oar Am°aÝS>, _hm{ZXoeH$, AmoAmB©dr Zo 10 _mM© 
2016 H$mo Ho$ÝÐ H$m Xm¡am {H$¶m& lr. AmH$me Jwám, Ada 
g{Md, {dXoe _§Ìmb¶, ^maV gaH$ma, ^r CZHo$ gmW CnpñWV 
Wo&

DISTINGUISH VISITORS
�� Dr. S. Ayyappan, Secretary DARE and Director 

General, ICAR visited the Centre on 8th December 
2015. He interacted with the Scientists and 
staff and clarified their scientific, technical and 

administrative issues. Scientists updated the 
information on new grape products developed 
at the Centre such as anthocyanin powder from 
variety Medika, cookies made from grape pomace 
and dehydrated wine lees powder as food additive. 
DG appreciated the new development. He 
expressed his happiness on issuance of soil health 
cards to the farmers. DG visited newly constructed 
extension of National Referral Laboratory and 
new Biotechnology laboratory. He also visited 
experimental vineyard and recently commissioned 
guest-house.

�� Dr. Shakil P. Ahammed, Joint Secretary, DAC 
visited on 27th February 2016. 

�� Mr. Jean-Marie Aurand, DG, International 
Organization of Vine and Wine (OIV) visited on 
10th March 2016. He was accompanied by Mr. 
Akash Gupta, Under Secretary, Min. of External 
Affairs, GoI.

AmJÝVwH$
VISITORS
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{H$gmZm| H$m Xm¡am

df© Ho$ Xm¡amZ H$ar~ 778 {H$gmZm| Omo {d{^Þ amÁ¶m| O¡go _Ü¶ 
àXoe (422), H$Zm©Q>H$ (245) Am¡a _hmamï´> (111) go AmE Wo, Zo 
Ho$ÝÐ H$m Xm¡am {H$¶m& {d{^Þ {H$ñ_m|, A§Jya IoVr _| à¶moJ hmoZodmbr 
{d{^Þ H¥${f à{H«$¶mE± Am¡a {dH${gV àm¡Úmo{J{H$¶m| H$s OmZH$mar BZ 
{H$gmZm| H$mo Xr JB©&

{ejm Xm¡ao

df© Ho$ Xm¡amZ _hmamï´> (242), V{_bZmSw> (201), H$Zm©Q>H$ 
(197), JwOamV (148) Am¡a Ho$ab (42) go AmE H$ar~ 830 
N>mÌm| Zo CZHo$ {ejm Xm¡ao Ho$ Xm¡amZ Bg Ho$ÝÐ H$m Xm¡am {H$¶m& CÝh| 
{d{^Þ à¶moJembm gw{dYmAm|, A§Jya ~JrMm| Am¡a Omar AZwg§YmZ 
{H«$¶mAm| go AdJV H$am¶m J¶m&

FARMERS’ VISITS
�� About 778 farmers from Madhya Pradesh (422), 

Karnataka (245) and Maharashtra (111) visited 
the Centre during the year. The information on 
different varieties and cultural practices followed 
in grape cultivation, and technologies developed 
was given to them.

EDUCATION TOURS 

About 830 students of different colleges and 
institutes from Maharashtra (242), Tamil Nadu (201), 
Karnataka (197), Gujarat (148) and Kerala (42) visited 
the Centre while on their educational tour. They were 
apprised about laboratory facilities, vineyards and 
ongoing research activities
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S>m°. B§Xy g§. gmd§V, àYmZ d¡km{ZH$ (nmXn amoJ {dkmZ)
Dr. Indu. S. Sawant, Principal Scientist (Plant Pathology)

S>m°. am.Jw. gmo_Hw$§da, àYmZ d¡km{ZH$ (~mJdmZr)
Dr. R.G. Somkuwar, Principal Scientist (Horticulture)

S>m°. AZwamYm CnmÜ¶m¶, àYmZ d¡km{ZH$ (O¡d àm¡Úmo{JH$s)
Dr. Anuradha Upadhyay, Principal Scientist (Biotechnology)

S>m°. A.Hw$. CnmÜ¶m¶, àYmZ d¡km{ZH$ (_¥Xm {dkmZ)
Dr. A.K. Upadhyay, Principal Scientist (Soil Science)

S>m°. H$m¡. ~°ZOu, àYmZ d¡km{ZH$ (H¥${f agm¶Z {dkmZ)
Dr. K. Banerjee, Principal Scientist (Agricultural Chemistry)

S>m°. g.X. am_Q>oHo$, àYmZ d¡km{ZH$ (nmXn H$m{¶©H$s)
Dr. S.D. Ramteke, Principal Scientist (Plant Physiology)

S>m°. A.Hw$. e_m©, àYmZ d¡km{ZH$ (~mJdmZr)
Dr. A.K. Sharma, Principal Scientist (Horticulture)

S>m°. gwO¶ ghm, d[að> d¡km{ZH$ (nmXn amoJ {dkmZ) (w.e.f. 18.05.2015)

Dr. Sujoy Saha, Senior Scientist (Plant Pathology) 

lr_Vr H${dVm ¶mo. _w§Xm§H$a, d¡km{ZH$ (H¥${f _| H$åß¶wQ>a à¶moJ)
Mrs. Kavita Y. Mundankar, Scientist (Comp. App. in Agri.)

S>m°. Xr.qg. ¶mXd, d¡km{ZH$ (H$sQ> {dkmZ)
Dr. D.S. Yadav, Scientist (Entomology)

S>m°. amoeZr am. g_W©, d¡km{ZH$ (nmXn àOZZ)
Dr. Roshni R. Samarth, Scientist (Plant Breeding)

S>m°. Ahå_X e~ra Q>r.nr., d¡km{ZH$ (H¥${f agm¶Z {dkmZ)
Dr. Ahammed Shabeer T.P., Scientist (Agri. Chemistry)

S>m°. A_bm CX¶Hw$_ma, d¡km{ZH$ (H$sQ> {dkmZ)
Dr. Amala U., Scientist (Entomology)

Hw$. AZwnm Q>r., d¡km{ZH$ (’$b {dkmZ)
Ms. Anupa T., Scientist (Fruit Science)

Hw$. e{_©ð>m ZmB©H$, d¡km{ZH$ (’$b {dkmZ)
Ms. Sharmistha Naik, Scientist (Fruit Science)

H$m{_©H$
PERSONNEL

AZwg§YmZ Ed§ à~§YZ nX / RESEARCH MANAGEMENT PERSONNEL

S>m°. g§.Xr. gmd§V, {ZXoeH$
Dr. S.D. Sawant, Director

d¡km{ZH$ dJ© / SCIENTIFIC

VH$ZrH$s dJ© / TECHNICAL

lr. C.Zm. ~moago, d[að> VH$ZrH$s A{YH$mar
Mr. U.N. Borse, Senior Technical Officer

lr. à.~m. OmYd, d[að> VH$ZrH$s ghm¶H$
Mr. P.B. Jadhav, Senior Technical Assistant

lr. ^m.~m. ImSo>, d[að> VH$ZrH$s ghm¶H$
Mr. B.B. Khade, Senior Technical Assistant

gwlr. e¡bOm gmQ>_, d[að> VH$ZrH$s ghm¶H$
Ms. Shailaja V. Satam, Senior Technical Assistant

lr. ~m.O. ’$bHo$, d[að> VH$ZrH$s ghm¶H$
Mr. B.J. Phalke, Senior Technical Assistant

lr. em.g. ^moB©Q>o, d[að> VH$ZrH$s ghm¶H$

Mr. S.S. Bhoite, Senior Technical Assistant

lr. E.Jmo. H$m§~bo, d[að> VH$Zr{e¶Z
Mr. E.G. Kamble, Senior Technician
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lr. gw.Zm. gmbdo, àemg{ZH$ A{YH$mar
Mr. S.N. Salve, Administrative Officer

lr. Amo. ~m~y, ghm¶H$ àemg{ZH$ A{YH$mar
Mr. O. Babu, Assistant Administrative Officer

lr. _w.Zm. JÝQ>r, ghm¶H$ {dÎm Ed§ boIm A{YH$mar
Mr. M N. Ganti, Assistant Finance and Accounts Officer

lr. ~m._m. MìhmU, {Z{O g{Md
Mr. B.M. Chavan, Private Secretary

lr. Ho$. Abr, ghm¶H$
Mr. K. Ali, Assistant

lr. Zm.e. nR>mU, ghm¶H$
Mr. N.S. Pathan, Assistant

lr_Vr nëbdr H$Q>m[a¶m, ghm¶H$ 
Ms. Pallavi Kataria, Assistant

lr. à.n. H$mb^moa, d[að> ñVar¶ {b{nH$
Mr. P.P. Kalbhor, UDC 

lr. {d.X. Jm¶H$dmS>, d[að> ñVar¶ {b{nH$
Mr. V.D. Gaikwad, UDC

àemg{ZH$ dJ©  / ADMINISTRATIVE

Hw$eb ghm¶H$ ñQ>m’$ dJ© / SKILLED SUPPORTING STAFF

lr. g§.g. Xm|Xo, Hw$eb ghm¶H$ ñQ>m’$ 
Mr. S.S. Donde, Skilled Supporting Staff

lr. H¡$.Jw. amgH$a, Hw$eb ghm¶H$ ñQ>m’$
Mr. K.G. Raskar, Skilled Supporting Staff

lr. ~.a. MmH$UH$a, Hw$eb ghm¶H$ ñQ>m’$
Mr. B.R. Chakankar, Skilled Supporting Staff

lr. gm§.{d. b|T>o, Hw$eb ghm¶H$ ñQ>m’$
Mr. S.V. Lendhe, Skilled Supporting Staff

lr_Vr bVm am. ndma, Hw$eb ghm¶H$ ñQ>m’$
Ms. Lata Pawar, Skilled Supporting Staff

lr. Z.Ho$. ZOZ, Hw$eb ghm¶H$ ñQ>m’$
Mr. N.K. Najan, Skilled Supporting Staff

lr. {H$.H$m|. H$mbo, Hw$eb ghm¶H$ ñQ>m’$
Mr. K.K. Kale, Skilled Supporting Staff
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à¶moJembm

g§ñWmZ Ho$ _yb^yV T>m§Mo H$mo _O~yV H$aZo Ho$ {bE df© Ho$ Xm¡amZ 
{d{^Þ CnH$aU O¡go B§goŠQ> gŠeZ g¡ånba, S>rñQ>¡_a EÊS> H«$ea, 
Ý¶y_o{Q>H$ à¡g, Am°{~©Q>b EÝdm¶a_|Q> eoH$a, S>rn ’«$sOa, bŠg _rQ>a, 
Am°Q>moŠbod, _mBH«$mo_rQ>a, hm°Q> E¶a Am°doZ Am{X IarXo JE&

bmoH$b E[a¶m ZoQ>dH©$ (b¡Z) CÞ¶Z

^mH¥$AZwn-B©Amanr Ho$ H$m¶m©Ýd¶Z Ed§ BÝQ>aZoQ> gw{dYmAm| Ho$ 
à^mdr Cn¶moJ Ho$ {bE b¡Z gw{dYmAm| H$m CÞ¶Z {H$¶m J¶m& ¶h 
gw{dYm, Omo nhbo _w»¶ ̂ dZ VH$ gr{_V Wr, H$mo A{V{W J¥h, ’$m_© 
Am{’$g, ZB© EZAmaEb Ed§ O¡d àm¡Úmo{JH$s à¶moJembm, O¡d{Z¶§ÌU 
à¶moJembm Am¡a Q>mBn V – H$sQ> {dkmZ à¶moJembm B_maV VH$ 
’$mB~a Am°pßQ>H$ Ûmam ~‹T>m¶m J¶m& àË¶oH$ ^dZ _| Q>{_©Zb OmoS>Zo Ho$ 
{bE B©WaZoQ> b¡Z ZmoS²g ̂ r ~ZmE JE& A{V{WJ¥h Ho$ {bE B©WaZoQ> Ho$ 
Abmdm dmB©-’$mB© Ûmam ^r gw{dYm CnbãY H$amB© JB© h¡&

nwñVH$mb¶

df© Ho$ Xm¡amZ AmR> {hÝXr Am¡a Zm¡ A§J«oOr H$s nwñVH|$ IarXr 
JB©& VrZ {hÝXr Am¡a N>… A§J«oOr OZ©b _§JmE JE& "goam' Ho$ O[aE 
OZ©b àm{á Ho$ Abmdm d¡km{ZH$ Am¡a AÝ¶ ñQ>m’$ Ho$ Cn¶moJ Ho$ {bE 
VrZ Am°ZbmBZ OZ©b ^r _§JmE JE&

A§Jya ~JrMm| H$m {dH$mg

{d{^Þ àjoÌ à¶moJm| Ho$ {bE N>: EH$‹S> ~JrMo H$mo nwZ: amonU 
Ho$ {bE VWm Xmo EH$‹S> ZE ~JrMo H$m {dH$mg {H$¶m J¶m&

LABORATORY

Equipments like Insect suction sampler, destemmer 
and crusher, pneumatic press, orbital environmental 
shaker, deep freezer, lux meter, autoclave, micrometer, 
hot air oven were procured and installed during the 
year to strengthen the infrastructure facilities of the 
institute. 

LAN UPGRADATION

LAN facility was upgraded to implement ICAR 
ERP as well as to share the resources and internet 
facility. LAN which was earlier limited to main office 
building has been extended to connect Guest house, 
Farm Office, New NRL-Biotech lab, Bio-control 
lab and TypeV-Entomology Lab buildings on Fiber 
Optic backbone. Within each building LAN nodes on 
Ethernet for connecting the terminals has been created. 
For the Guest House, LAN on both Wi Fi and Ethernet 
has been provided.

LIBRARY

Eight Hindi and nine English books were added to 
the library. Three Hindi and 6 English journals were also 
subscripted. Besides access of journals through CeRA, 
3 online English Indian journals were subscribed for 
the benefit of scientists and other staff.

DEVELOPMENT OF VINEYARDS

Six acre of vineyard was developed for replanting 
and two acre of new vineyard was developed for 
different field experiments.

~w{Z¶mXr T>m§Mm {dH$mg
INFRASTRUCTURE DEVELOPMENT
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amO^mfm H$m¶m©Ýd¶Z 

{hÝXr MoVZm _mg 

AÝ¶ J{V{d{Y¶m§ 
OTHER ACTIVITIES

H|$Ð _| Bg df© {XZm§H$ 14 {gVå~a go 13 Aºy$~a, 2015 VH$ 
{hÝXr MoVZm _mg H$m Am¶moOZ {H$¶m J¶m&

{XZm§H$ 14 {gVå~a, 2015 H$mo {ZXoeH$ _hmoX¶ Ûmam {hÝXr 
MoVZm _mg H$m CXKmQ>Z  {H$¶m J¶m& CÝhmoZo g^r A{YH$m[a¶m| Ed§ 
H$_©Mm[a¶m|  H$mo AnZm A{YH$ go A{YH$ H$m¶m©b¶rZ H$m_H$mO 
{hÝXr _| H$aZo H$s enW {XbmB© & H|$Ð Ho$ àemg{ZH$ A{YH$mar Am¡a 
{ZXoeH$ _hmoX¶ Ûmam amO^mfm {dH$mg VWm à¶moJ _| é{M boZo na 
^mfU {X¶m J¶m& gmW hr gmW H$_©Mm[a¶m| Ûmam {hÝXr ^mfm Ho$ 
à¶moJ H$mo ~‹T>mdm XoZo H$m AmˆmZ {H$¶m J¶m& MoVZm _mg Ho$ Xm¡amZ 
{hÝXr H${dVm nmR>, ì¶mH$aU, nÌboIZ, àíZ_§M, {Z~§Y boIZ, 
H§$ß¶yQ>a na {hÝXr Q>§H$U Am{X à{V¶mo{JVmAm| H$m Am¶moOZ {H$¶m 
J¶m&

H$m¶m©b¶ _| {Z¶{_V à¶moJ {H$E OmZo dmbo g^r ànÌ {Û^mfr 
hmoZo na g§Vmof ì¶º$ {H$¶m J¶m& Bg H|$Ð _| {H$gmZm| Ho$ gmW {hÝXr 
_| dmVm©bmn {H$¶m OmVm h¡, BgH$s ^r gamhZm H$s JB©& {dÎm Ed§ 
boIm AZw^mJ Am¡a {~b {d^mJ Ûmam amO^mfm _| {H$E Om aho H$m¶m] 
go AdJV H$am¶m& 

MoVZm _mg H$m  g_mnZ g_mamoh {XZm§H$ 13 Aºy$~a, 2015 
H$mo gånÞ hþAm& Bg Adga na _w»¶ A{V{W Ho$ ê$n _| S>m°. 
amO~hmXwa, d[að> amO^mfm A{YH$mar, Cƒ D$Om© gm_J«r AZwg§YmZ 
à¶moJembm, gwVmadm‹S>r, nwUo H$mo Am_§{ÌV {H$¶m J¶m& g_mnZ g_
mamoh H$m Ama§^ n[afX JrV Ho$ gmW ewê$ hþAm& {ZXoeH$ _hmoX¶ 
Ûmam _w»¶ A{V{W H$m ñdmJV {H$¶m J¶m& Bg ew^ Adga na 
_w»¶ A{V{W Ûmam à{V¶mo{JVm Ho$ {dOoVmAm| H$mo ZH$X nwañH$mam| H$m 
{dVaU {H$¶m J¶m VWm H|$Ð _| {hÝXr _| {H$E OmZo dmbo H$m¶© H$s 
gamhZm H$s JB©&

_w»¶ A{V{W Zo {hÝXr MoVZm _mg Ho$ Xm¡amZ à{V¶mo{JVmAm| Ho$ 
{dOoVmAm| H$mo ~YmB© Xr Am¡a  Omo H$_©Mmar Bg à{V¶mo{JVmAm| _| 
^mJ Zht bo nm¶o ¶m nwañH$ma Zht {_bm, CÝho AmZodmbo g_¶ _| 

A{YH$ à¶mg H$aZo Ho$ {bE àmoËgm{hV {H$¶m& H$m¶m©b¶rZ H$m_H$mO 
_| {hÝXr ^mfm H$s H${R>ZmB¶m| na gwPmd VWm X¡{ZH$ H$m_H$mO _| 
amO^mfm Ho$ à¶moJ H$m AZwamoY {H$¶m J¶m& {hÝXr _| H$m_ H$aZo Ho$ 
AmgmZ VarH$m| go AdJV H$am¶m& _w»¶ A{V{W Zo H|$Ð _| A{YH$ go 
A{YH$ H$m¶© H$aZodmbo A{YH$m[a¶m| / H$_©Mm[a¶m| H$s gahZm H$s& 
lr.EZ.Eg.nR>mU, lr.dr.S>r.Jm¶H$dmS>, Hw$.e¡bOm gmQ>_, lr.Eg.
Eg.Xm|Xo, lr_Vr. bVm ndma BË¶m{X H$_©Mm[a¶m| H$mo {hÝXr _| {H$E 
JE H$m¶© Ho$ {bE {deof nwañH$ma {X¶m J¶m&

S>m°.A.Hw$. e_m©, àYmZ d¡km{ZH$ Zo g^r A{YH$m[a¶m| Ho$ à{V 
YÝ¶dmX kmnZ Ho$ gmW hm{X©H$ Am^ma àH$Q> H$aVo hþE g_mnZ 
g_mamoh gm±¶  6:00 ~Oo gånÞ hþAm& {hÝXr MoVZm _mg Ho$ g_mnZ  
g_mamoh Ho$ H$m¶©H«$_ H$m g§MmbZ lr.gw.Zm.gmbdo, àemg{ZH$ 
A{YH$mar Ûmam {H$¶m J¶m&

{hÝXr H$m¶©embm

Bg df© Mma {hÝXr H$m¶©embmAm| H$m Am¶moOZ {H$¶m J¶m& 
29.06.2015 H$mo Am¶mo{OV H$m¶©embm _| lr. Eg. EZ. gmbdo, 
àemg{ZH$ A{YH$mar Zo Ymam 3 (3) Ho$ A§VJ©V AmZodmbo g^r 
XñVmdoOm| H$mo {Û^mfr ê$n _| Omar H$aZo na {deof _mJ©Xe©Z {H$¶m& 
30.09.2015 H$mo H$m¶©embm _o± lr. Ama. nr. d_m©, ghm¶H$ 
{ZXoeH$, {hÝXr {ejU ¶moOZm, nwUo Zo H§$ß¶yQ>a Am¡a _mo~mB©b na {hÝXr 
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AZwdmXH$ EpßbHo$eZ {df¶ na ì¶m»¶mZ {H$¶m& 31.12.2015 H$mo 
Am¶mo{OV H$m¶©embm _o± lr. Ama. nr. d_m© Zo {hÝXr nm[a^m{fH$ 
eãXmdbr / eãXm| H$m AZwdmX / {Q>ßnUr AZwdmX Am{X  {df¶ 
na _mJ©Xe©Z {H$¶m&  28.03.2016 H$mo H$m¶©embm _| lr. Ama. 
nr. d_m©, Zo H§$ß¶yQ>a Am¡a _mo~mB©b na {hÝXr AZwdmXH$ AZwà¶moJ 
Ed§ H$m¶m©b¶rZ H$m_H$mO Ho$ Cn¶moJ _| AmZo dmbo ZmoqQ>J, nÌmMma 
eãX {df¶ na _mJ©Xe©Z {H$¶m&

{V_mhr ~¡R>H$ VWm à{VdoXZ

H|$Ð _| {Z¶{_V ê$n go VrZ _hrZo Ho$ A§Vamb na {XZm§H$ 
25/06/2015, 11/09/2015, 31/12/2015 Am¡a 
28/03/2016 H$mo amO^mfm H$m¶m©Ýd¶Z g{_{V H$s ~¡R>H|$ hþB©& 
~¡R>H$m| H$m {V_mhr à{VdoXZ n[afX Ho$ amO^mfm AZw^mJ H$mo àñVwV 
{H$¶m J¶m& 

nÌmMma

Bg df© Hw$b 4002 nÌ {hÝXr ¶m {Û^mfr Omar {H$E JE Omo 
Hw$b nÌm| H$m 74% Wm& H$ joÌ H$mo 70.6%, I joÌ H$mo 75.8% 
Am¡a J joÌ H$mo 57% nÌmMma {hÝXr ¶m {Û^mfr Wm&

{hÝXr {^{Îm n{ÌH$m

df© Ho$ Xm¡amZ {hÝXr  {^{Îm n{ÌH$m A§Jyar H$m àH$meZ Ama§^ 

{H$¶m J¶m& Bg df© n{ÌH$m Ho$ VrZ A§H$ àH$m{eV hþE& 

_{hbm {eH$m¶V g{_{V

H$m¶©ñWb na _{hbm Ho$ ¶m¡Z emofU go g§~§{YV {eH$m¶Vm| 
H$s g_rjm H$aZo Ho$ {bE S>m°. B§Xy g§. gmd§V, àYmZ d¡km{ZH$ H$s 
AÜ¶jVm _| _{hbm {eH$m¶V g{_{V H$s ~¡R>H$ 28 _mM© 2016 
H$mo Am¶mo{OV H$s JB©& g{_{V H$mo ¶m¡Z emofU na H$moB© {eH$m¶V 
Zht {_br Wr&

grnrnr nmoQ>©b

df© Ho$ Xm¡amZ grnrnr nmoQ>©b Ho$ B©-npãbqeJ _m°S>çyb _| {Z{dXm 
gyMZm ~ZmB© Am¡a àH$m{eV H$s JB©, {Z{dXm gyMZm _| g§emoYZ Am¡a 
~mobr na ApÝV_ {ZU©¶ hmoZo na R>oHo$ H$m {ZU©¶ AnbmoS> {H$¶m J¶m&

ñdÀN> ^maV A{^¶mZ

H$ånmoñQ> H$ëMa Am¡a H|$MwE Ho$ à¶moJ Ûmam O¡d {ZåZrH$aUr¶ 
H$Mao H$s ImX ~ZmZo Ho$ {bE gw{dYm H$s ñWmnZm H$s JB©& ’$m_© Am¡a 
à¶moJembmAm| _| O¡d {ZåZrH$aUr¶ H$Mao Am¡a {d{^Þ àH$ma Ho$ J¡a 
O¡d {ZåZrH$aUr¶ H$Mao Ho$ n¥W¸$sH$aU Ho$ {bE à{H«$¶m ~ZmB© JB© h¡&

_oam Jm§d _oam Jm¡ad

Bg H$m¶©H«$_ Ho$ {bE H|$Ð Zo _hmamï´> Ho$ gm§Jbr {Obo Ho$ dmëdm 
Jm§d H$mo XÎmH$ {b¶m h¡& Bg H$m¶©H«$_ H$m Am¡nMm[aH$ Amaå^ 11 

WOMEN’S COMPLAINT COMMITTEE

A meeting of Women’s Complaint Committee was 
held on 28/03/2016 under the Chairmanship of Dr. Indu 
S. Sawant, Pr. Scientist to review complaints regarding 
sexual harassment of women at the work place. No 
complaints were received by the committee regarding 
sexual harassment.

CPP PORTAL

Creation and publication of tenders enquiries, its 
corrigendum and award of contract (AOC) once the bid 
has been finalized was uploaded in ePublishing module 
of the CPP Portal during the year. 

SWACHH BHARAT MISSION

Facility for composting of bio-degradable waste 
from the campus using earthworms and compost 
cultures was established. Procedures for segregation of 
bio-degradable farm and lab waste and various types 
of non-biodegradable lab/office waste has been set up.

MERA GAON MERA GAURAV

The Centre has adopted Walwa village in 
district Sangli, Maharashtra for this programme. The 
programme was formally inaugurated in the presence 
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AJñV 2015 H$mo {ZXoeH$ Am¡a VrZ d¡km{ZH$m| H$s CnpñW{V _| 
{H$¶m J¶m& H$ar~ 250 {H$gmZm| H$mo _oam Jm§d _oam Jm¡ad H$m¶©H«$_ Ho$ 
{d{^Þ nhbyAm| H$s gyMZm Xr JB©& {H$gmZm| Zo d¡km{ZH$m| H$mo AnZr 
g_ñ¶mAm| O¡go Ob R>hamd Ho$ ~mao _| AdJV H$am¶m&

2 OZdar 2016 H$mo EH$ àjoÌ Xm¡am Am¡a àXe©Z H$m Am¶moOZ 
{H$¶m J¶m& {g’$m[ae Q´>m¶Omob ’§$’w$XrZmeH$m| Ho$ à¶moJ Ho$ ~mdOyX 
JwÀN>m| _| nmCS>ar {_ëS>çy H$m àH$mon XoIm J¶m& _mBŠbmoã¶yQ>m{Zb 
à{Vamo{YH$Vm H$s CnpñW{V H$m nVm bJmZo Ho$ {bE Z_yZo {bE JE& 
nyaH$ CnMma O¡go hmS´>moOZ naAm°ŠgmBS> H$m Z°Zmo {gëda ¶m¡{JH$, 
ŠbmoarZ S>mBAm°ŠgmBS> Am¡a gë’$a ’$m°_y©boeZ H$m àXe©Z Am¶mo{OV 
{H$¶m J¶m& BZ àXe©Z narjUm| Ho$ n[aUm_, ’$b n[an¹$Z Ho$ Xoa 
MaU na ’§$’w$XrZmeH$ Adeof Ho$ {~Zm nmCS>ar {_ëS>çy {Z¶§ÌU Ho$ 
{bE Hy$Q>Zr{V ~ZmZo _| ghm¶H$ hm|Jo& àjoÌ Xm¡ao Am¡a àXe©Z Ho$ ~mX 
Am¶mo{OV MMm© _| 150 {H$gmZm| Zo ^mJ {b¶m& VhgrbXma Am¡a 
n§Mm¶V g{_{V gXñ¶ ^r MMm© Ho$ g_¶ CnpñWV Wo&

n[adma Am¡a H$m¶m©b¶ _| [aíVo Am¡a OrdZ _| 
eãX ê$nr h{W¶ma H$m _hËd na dmVm©

lr. XrnH$ S>r. Xoe_wI Ûmam 1 _mM© 2016 H$mo n[adma Am¡a 
H$m¶m©b¶ _| [aíVo Am¡a OrdZ _| eãXê$nr h{W¶ma H$m _hËd na EH$ 
dmVm© H$m Am¶moOZ {H$¶m J¶m&

H$m{_©H$

Zd AmJ§VwH$
 � gwlr e{_©ð>m ZmB©H$, d¡km{ZH$ (’$b {dkmZ) Zo 1 Aà¡b 
2015 H$mo H$m¶©^ma {b¶m&

 � S>m°. gwO¶ ghm, d[að> d¡km{ZH$ (nmXn amoJ {dkmZ) Zo 
^mH¥$AZwn-^maVr¶ gãOr AZwg§YmZ g§ñWmZ go ñWmZm§VaU Ho$ 
~mX Bg H|$Ð _| 18 _B© 2015 H$mo H$m¶©^ma g§^mbm&

g_mamoh

ñdmYrZVm {Xdg

15 AJñV 2015 H$mo CËgmh Am¡a hfm}ëbmg Ho$ gmW ñdmYrZVm 
{Xdg _Zm¶m J¶m& S>m°. g§.Xr. gmd§V, {ZXoeH$ Zo ÜdOmamohU {H$¶m 
Am¡a H$_©Mm[a¶m| H$mo g§~mo{YV {H$¶m& lr_Vr qgYwVmB© gnH$mb; EH$ 
OmZr_mZr g_mO go{dH$m, Omo AZmWm| H$s _m§ Ho$ Zm_ go OmZr OmVr 
h¡, Bg H$m¶©H«$_ H$s _w»¶ A{V{W Wr& CÝhm|Zo AnZo OrdZd¥Îm Am¡a 

of the Director and three Scientists from the Centre 
on 11th August 2015. About 250 farmers were briefed 
about the various aspects of “Mera Gaon and Mera 
Gaurav” programme. The participants brought up their 
problems like water stagnation.

A field visit and demonstration was arranged on 
2nd January 2016. There was high incidence of powdery 
mildew on bunches in spite of use of recommended 
triazole fungicides. Samples were collected to 
study the possibility of presence of resistance to 
myclobutanil. Demonstration of alternate treatments 
including nano silver complex of H2O2, chlorine di 
oxide and Sulphur formulation was organized. Results 
of the demonstration trials will be useful to decide 
the strategy to control powdery mildew at late stage 
of fruit maturity, without residue of fungicides. 150 
farmers attended the discussion held after the field visit 
and demonstration. Tahsildar and Panchayat Samiti 
members were also present during the discussion.

TALK ON ‘RELATIONSHIPS IN FAMILY AND 
OFFICE AND IMPORTANCE OF WORD AS 
WEAPON IN LIFE’

A talk on ‘Relationships in family and office and 
importance of ‘words’ as weapon in life’ by Mr. Deepak 
D. Deshmukh was arranged on 1st March 2016.

PERSONNEL

New Joining

�� Ms. Sharmistha Naik, Scientist (Fruit Science) 
joined on 01.04.2015.

�� Dr. Sujoy Saha, Senior Scientist (Plant Pathology) 
joined on 18.05.2015. He has got transfer from 
ICAR-IIVR, Varanasi.

CELEBRATIONS

Independence Day

Independence Day was celebrated on 15th August 
2015 with joy and gaiety. Dr S.D. Sawant, Director 
hoisted the flag and addressed the staff members. 
Ms. Sindhutai Sapkal, a prominent social activist and 
known as the Mother of Orphans was the chief guest. 
She narrated her life story and work and urged all 
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H$m¶© H$m {ddaU {X¶m Am¡a _{hbmAm| H$mo ¶Wmo{MV gå_mZ XoZo Ho$ 
{bE nwéfm| go AmJ«h {H$¶m& CÝhm|Zo g^r H$mo CZHo$ ~mb Aml_ _| 
AmZo H$m {Z_§ÌU {X¶m& CZHo$ CËH¥$ï> H$m¶© _| ¶moJXmZ hoVw H$_©Mm[a¶m| 
go Hw$N> YZam{e EH$Ì H$a lr_Vr qgYwVmB© gnH$mb H$mo ^|Q> Xr JB©& 
CÝhm|Zo {hÝXr n{ÌH$m "A§Jyar' Ho$ nhbo A§H$ H$m {d_moMZ {H$¶m&

gVH©$Vm OmJéH$Vm gámh

26 go 31 Aºy$~a 2015 Ho$ Xm¡amZ gVH©$Vm OmJéH$Vm gámh 
_Zm¶m J¶m& gámh Ho$ Xm¡amZ, ^«ï>mMma {Z_y©bZ H$s enW br JB©& 
VËníMmV àemg{ZH$ A{YH$mar, ghm¶H$ àemg{ZH$ A{YH$mar Am¡a 
ghm¶H$ {dÎm Ed§ boIm 
A{YH$mar Zo {ZdmaH$ 
gVH©$Vm na H$_©Mm[a¶m| 
H$mo {e{jV {H$¶m& H|$Ð 
Ho$ H$_©Mm[a¶m| Ho$ {bE 
^«ï>mMma go bS>Zo Ho$ 
{bE {ZdmaU gVH©$Vm 
na {Z~§Y à{V¶mo{JVm 
H$m Am¶moOZ {H$¶m 
J¶m& g_mnZ {Xdg na 
lr. {Xbrn dr. H$X_, 
A{V[aº$ S>rgrnr/
Egnr, ^«ï>mMma {damoY ã¶yamo, _w»¶ A{V{W Wo Am¡a CÝhm|Zo "{ZdmaH$ 
gVH©$Vm… gwemgZ H$m gmYZ' na EH$ dmVm© àñVwV H$s&

amï´>r¶ EH$Vm {Xdg

gaXma dëb^ ^mB© nQ>ob H$s O¶§Vr Ho$ Cnbú¶ _| 31 Aºy$~a 
2015 H$mo amï´>r¶ EH$Vm {Xdg Ho$ ê$n _| _Zm¶m J¶m& Bg {XZ 
g§ñWmZ Ho$ g^r H$_©Mm[a¶m| Zo amï´> H$s EH$Vm, AI§S>Vm Am¡a gwajm 
H$mo ~ZmE aIZo Ho$ {bE ha g§^d à¶mg H$s enW br& {ZXoeH$ 
Zo H$_©Mm[a¶m| H$mo g§~mo{YV {H$¶m Am¡a ñdmYrZVmnyd© Am¡a níMmV 
gaXma nQ>ob Ho$ ¶moJXmZ na àH$me S>mbm& àemg{ZH$ A{YH$mar Am¡a 
AÝ¶ Hw$N> H$_©Mm[a¶m| Zo ^r gaXma nQ>ob Ho$ OrdZ go Ow‹S>o {d{^Þ 
nhbwAm| na MMm© H$s&

O¶ {H$gmZ O¶ {dkmZ
{dkmZ Ho$ à¶moJm| H$mo ~‹T>mdm XoZo Am¡a {H$gmZm| Ho$ {hV _| CZHo$ 

gh¶moJ H$mo Ü¶mZ _| aIVo hþE nyd© àYmZ _§{Ì¶m| lr. AQ>b {~hmar 
dmOno¶r Am¡a {Xd§JV Mm¡Yar MaU qgh H$s O¶§Vr Ho$ Cnbú¶ _| 
23-29 {Xg§~a 2015 H$mo O¶ {H$gmZ O¶ {dkmZ gámh Ho$ ê$n 
_| _Zm¶m J¶m& 

men to respect women. She invited all the staff to her 
ashram. Some funds collected by staff members were 
given to Ms. Sindhutai Sapkal as a contribution to her 
ashram. She also inaugurated the first issue of Hindi 
wall magazine “Angoori”.

Vigilance Awareness Week

Vigilance awareness week was observed during 
26 to 31 October, 2015. During this week, solemn 
pledge to prevent corruption was taken. This was 

followed by programme 
on educating the staff on 
Preventive Vigilance by 
AO, AAO and AFAO. 
An essay competition 
on ‘Preventive vigilance 
for fighting corruption’ 
was organized for the 
staff of the institute. 
On the concluding day, 
Additional D.C.P./S.P., 
Anti-Corruption Bureau 
Mr Dilip V. Kadam 
along with his team 

participated in the programme as the Chief Guest and 
delivered a lecture on ‘Preventive vigilance as a tool of 
Good Governance’.

Rashtriya Ekta Diwas

To commemorate the birth anniversary of Sardar 
VaIlabhbhai Patel, “Rashtriya Ekta Diwas (National 
Unity Day)” was observed on 31st October, 2015. All 
the staff members took a pledge to preserve the unity, 
integrity and security of the nation. Director addressed 
the staff and highlighted the contribution of Sardar 
Patel in pre and post independence era. Administrative 
Officer and several other also spoke about different 
facets of Sardar Patel’s life.

Jai Kisan Jan Vigyan Week

Jai Kisan Jan Vigyan Week was celebrated from 
23rd to 29th December 2015 on the birth anniversary 
of Shri Atal Bihari Vajpayee and Late Shri Chaudhary 
Charan Singh, two former Prime Ministers of India, 
keeping in view of their immense contribution for 
promoting use of science for the welfare of farmers.
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gámh Ho$ Xm¡amZ ~°Za Am¡a bmoJmo H$mo _w»¶ àdoe Ûma na bJm¶m 
J¶m {Oggo {H$ Am_ OZVm _| ^r OmJéH$Vm bmB© Om gHo$& {H$gmZ 
H$s OrdZ _| ^mH¥$AZwn H$m ¶moJXmZ Zm_H$ {df¶ na EH$ {Z~§Y 

à{V¶mo{JVm H$m Am¶moOZ {H$¶m J¶m& 29 {Xg§~a 2015 H$mo OV, 
gm§Jbr Omo Ob à~§YZ H$s Ý¶yZV_ VH$ZrH$m| H$m àXe©Z ñWb h¡, 
_| {H$gmZm| H$s EH$ ~¡R>H$ Am¶mo{OV H$s JB©&

_¥Xm ñdmñÏ¶ H$mS©> àñVw{V

Ho$ÝÐ Zo _hmamï´> Ho$ Zm{gH$, 
nwUo, gm§Jbr Am¡a OmbZm {Obm| go 
H«$_e… 75, 82, 64, Am¡a 21 {_
Å>r Ho$ Z_yZo EH${ÌV {H$E& BZ Z_yZm| 
Ho$ {díbofU Ho$ ~mX _¥Xm ñdmñÏ¶ 
H$mS©> ~ZmE JE& 82 H$mS©> H$mo 5 
{Xg§~a 2015 H$mo H¥${f {dkmZ H|$Ð, 
nwUo _| Am¶mo{OV EH$ H$m¶©H«$_ _| 
gå_mZr¶ Ho$ÝÐr¶ H¥${f Am¡a H¥$fH$ 
H$ë¶mU amÁ¶ _§Ìr lr. _mohZ^mB© 
H$ë¶mUOr^mB© Hw$§Xm[a¶m Zo {H$gmZm| 
H$mo {dV[aV {H$¶m& ~m{H$ Ho$ H$mS©> 
{d{^Þ {Obm| _| OmH$a h_mao H$_©Mm[a¶m| Zo ~m§Q>o&

g§ñWmZ ñWmnZm {Xdg

Ho$ÝÐ Zo 18 OZdar 2016 H$mo AnZm ~rgdm§ ñWmnZm {Xdg 
_Zm¶m& lr. kmZoída ’$S>Vao, nyd© gVH©$Vm g§¶wº$ Am¶wº$, _hmamï´> Bg 
H$m¶©H«$_ Ho$ _w»¶ A{V{W Wo& Bg Adga na Xmo àJ{Verb {H$gmZm| 
lr. gw^mf Amd}, AÜ¶j, _.am.Ðm.~m.g§. Am¡a lr. {edmOramd 
~mñVo H$mo Ho$ÝÐ _| {dH${gV {H$ñ_m| Am¡a VH$ZrH$m| Ho$ àjoÌ àXe©Z 

During the week, banners and ligo were 
prominently displayed at Main gate to bring awareness 
among general public. An essay competition on “The 
role of ICAR in the life of a farmer” was conducted. 

A farmer’s meeting was organised on 29th December 
2015 at Jat, Sangali, which is the site for demonstration 
of advance method of water management.

Preparation of soil health cards

The Centre collected 75, 82, 64 and 21 soil 
samples from Nasik, Pune, Sangli and Jalna districts 

of Maharashtra respectively. 
Soil health cards were 
developed after analyzing 
these samples. 82 soil health 
cards were distributed by 
the Honourable Union 
Minister of State for 
Agriculture and Farmer’s 
Welfare Shri Mohanbhai 
Kalyanjibhai Kundariya in 
the programme organized 
at Krishi Vigyan Kendra, 
Narayangaon, district Pune 
on 5th December 2015. Other 

farmers’ Soil Health Cards were distributed by our staff 
in the respective districts.

Institute Foundation Day

The Centre celebrated its 20th foundation day on 
18th January 2016. Mr. Dnyaneshwar Phadtare, Retd. 
Joint Commissioner of Vigilance, Maharashtra was 
the chief guest for the programme.  On this occasion, 
two progressive farmers, Mr. Subhash Arve, President 
MRDBS and Mr. Shivajirao Baste were felicitated 
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for their collaboration 
in field demonstration 
of technologies and 
varieties developed by 
the Centre. A technical 
talk on “Current status 
of dry grape industry in 
India and its future” was 
also delivered by Mr. 
Subhash Arve.

Chief guest Mr. 
Dnyaneshwar Phadtare 

emphasized the importance of keeping alive the 
interest of rural youth in agriculture for holistic 
development of the country. The need to strengthen the 
collaborative work between ICAR-NIASM and ICAR-

NRCG in the management of edaphic stress in grapes 
was impressed upon by Dr. P. S. Minhas, Director, 
ICAR-NIASM, Baramati. The importance of breeding 
for development of grape varieties with desired traits 
was emphasized by Dr. Jai Gopal, Director, ICAR-
DOGR.  The scope of incorporation of natural colours 
and flavours from ornamental crops in grape juice was 
told by Dr. K. V. Prasad, Director ICAR-DFR. ICAR-
NRCG Hindi wall magazine ‘Angoori’ brought out a 
special issue depicting photographs and memoirs of the 
establishment of the Centre.

Republic day

Republic day was celebrated on 26th January 2016 
with joy and fervour. Dr. S.D. Sawant, Director hoisted 
the flag and addressed the staff members and their 
families. Patriotic songs were sung by the children of 
staff.

_| gh¶moJ Ho$ {bE gå_m{ZV 
{H$¶m J¶m& lr. gw^mf Amd} 
Zo ^maV _| {H$e{_e CÚmoJ H$s 
dV©_mZ pñW{V Am¡a ^{dî¶ na 
EH$ VH$ZrH$s dmVm© Xr&

_w»¶ A{V{W lr. 
kmZoída ’$S>Vao Zo Xoe Ho$ 
gdmªJrU {dH$mg Ho$ {bE 
J«m_rU ¶wdH$ H$m H¥${f _| 
éPmZ ~ZmE aIZo Ho$ _
hËd na Omoa {X¶m& S>m°. nr.Eg. {_Ýhmg, {ZXoeH$, ^mH¥$AZwn-
am.A.V.à.g§ñWmZ, ~mam_Vr Zo A§Jya _| _¥Xr¶ à{V~b Ho$ à~§YZ 
Ho$ {bE XmoZm| g§ñWmZm| Ho$ ~rM gh¶moJr H$m¶© H$mo _O~yV H$aZo H$s 

Amdí¶H$Vm na Omoa {X¶m& S>m°. O¶ Jmonmb, {ZXoeH$, ^mH¥$AZwn-, 
ß¶mO Am¡a bhgwZ {ZXoemb¶ Zo A§Jya {H$ñ_| {dH${gV H$aZo Ho$ {bE 
àOZZ H$m¶© H$mo _hËd XoZo H$mo H$hm& S>m°. Ho$ dr. àgmX, {ZXoeH$, 
^mH¥$AZwn-nw.AZw. {ZXoemb¶ Zo A§Jya Oyg _| nwînr¶ ’$gbm| Ho$ a§J 
Am¡a gwJ§Y H$mo gpå_{lV H$aZo H$s g§^mdZm ~VmB©& Bg Adga na 
Ho$ÝÐ H$s {hÝXr {^{Îm n{ÌH$m A§Jyar Zo EH$ {d{eï> A§H$ {ZH$mbm 
{Og_| g§ñWmZ H$s ñWmnZm go Ow‹S>o àg§J Am¡a ’$moQ>moJ«m’$ em{_b Wo&

JUV§Ì {Xdg

ha df© H$s Vah 26 OZdar 2016 H$mo JUV§Ì {Xdg Omoe Am¡a 
Cëbmg go _Zm¶m J¶m& {ZXoeH$ Zo P§S>m ’$ham¶m Amoa H$_©Mm[a¶m| 
Ed§ CZHo$ n[admaOZm| H$mo gå~mo{YV {H$¶m& H$_©Mm[a¶m| Ho$ ~ƒm| Zo 
Xoe^{º$ JrV JmE&
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df© Am¡a _{hZm
Year and 
Month

hdm VmnZm_ (°go)
Air temperature 

(°C)

gmno{jH$ AmÐ©Vm    
Relative humidity 

(%)

 Vgbm 
~mînrH$aU 
({__r)

Pan 
evaporation 

(mm)

gm¡a {d{H$aU 
(dmQ>/_r2)

Solar 
radiation 

Dgt (W/m2)

Hw$b dfm© 
({__r)
Total 

rainfall 
(mm)

dfm© {XZm| 
H$s g§»¶m

No. of 
rainy 
days

Ý¶yZV_
Min.

A{YH$V_
Max.

Ý¶yZV_
Min.

A{YH$V_
Max.

Aà¡b/Apr 2015 17.4 39.0 16.5 79.5 7.03 267.8 9.4 2

 _B©/May 2015 22.5 38.2 24.9 75.6 6.94 241.1 18.8 3

 OyZ/Jun 2015 22.4 32.7 52.2 89.7 3.19 90.5 221.6 16

 OwbmB©/Jul 2015 22.6 30.9 59.7 88.7 3.45 178.0 38.0 17

 AJñV/Aug 
2015

21.5 31.5 56.5 90.5 3.61 166.3 19.4 17

{gV§~a/Sep 2015 19.9 33.5 46.5 97.1 2.84 195.4 188.2 15

Aºy$~a/Oct 2015 19.4 33.5 47.0 97.1 3.35 201.4 67.8 13

Zd§~a/Nov 2015 14.4 32.3 37.8 95.6 3.64 78.4 121.4 5

{Xg§~a/Dec 2015 10.6 32.0 32.7 98.1 3.33 131.7 0.4 2

OZdar/Jan 2016 7.6 32.4 25.2 93.9 3.38 136.7 1.2 4

’$adar/Feb 2016 11.5 36.4 21.0 87.0 4.90 146.1 0.2 1

_mM©/Mar 2016 14.2 39.1 15.6 78.7 6.33 189.7 4.8 2

Hw$b/Total -- -- -- -- -- -- 691.2 --

ómoV… _m¡g_ ñQ>oeZ, ^mH¥$AZwn-am.A§.AZw.H|$., nwUo Source: Weather station, NRC for Grapes, Pune

_m¡g_ Am§H$‹S>o 
METEOROLOGICAL DATA
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bKwén 
ABBREVIATIONS

A ^m g_ AZw n[a¶moOZm… A{Ib ^maVr¶ g_Ýd¶H$ AZwg§YmZ 
n[a¶moOZm

AmB~rEggr… g§ñWmZ O¡d gwajm g{_{V

AmB©AmB©EgAma: ^maVr¶ _gmbm AZwg§YmZ g§ñWmZ 

AmB©AmB©Q>rE_… ^maVr¶ CîUH${Q>~§Yr¶ _m¡g_ {dkmZ g§ñWmZ 

AmB©AmB©drAma… ^maVr¶ gãOr AZwg§YmZ g§ñWmZ

AmB©AmB©grE_Eg: ^maVr¶ H«$mo_¡Q>moJ«m’$s Am¡a _mg ñnoŠQ´>mo_oQ´>r g§ñWmZ 

AmB©AmB©grgrAmB©… ^maV-BVmbdr dm{UÁ¶ Am¡a CÚmoJ M¢~a 

AmB©Amagr… g§ñWmZ AZwg§YmZ g{_{V

AmB©E_S>r… ^maV _m¡g_ {dkmZ {d^mJ

AmB©E_nrAmaEEg… H$sQ> Am¡a _mBQ> H$sQ> Omo{I_ _yë¶m§H$Z Am¡a 
gbmhH$ma àUmbr 

AmB©E_gr… g§ñWmZ à~§YZ g{_{V 

AmB©OoEggr… g§ñWmZ g§¶wº$ ñQ>m’$ n[afX 

AmB©Q>rE_¶y… g§ñWmZ àm¡Úmo{JH$s à~§YZ BH$mB©

AmB©Q>rEg: Am§V[aH$ {b{IV ñnoga

AmB©~rE… B§S>mob ã¶y{Q>[aH$ Aåb 

AmB©gr Z§~a: ñdXoer g§J«h Z§~a

AmaE’$S>r… [aOëQ²g ’«o$_dH©$ XñVmdoO

AmaE_nr… Ad{eï> {ZJamZr ¶moOZm

AmaEgr… AZwg§YmZ gbmhH$ma g{_{V 

AmaS>r… {g’$m[ae S>moµO 

Amanrnr… AZwg§YmZ n[a¶moOZm àñVmd 

B©AmB©gr… {Z¶m©V {ZarjU n[afX 

B©nrEZ: E§Q>mo_mo n°WmoOo{ZH$ {Z_oQ>moS> 

EE_EEEg… H¥${f Am¡a g§~Õ joÌ _| gyú_Ordm| Ho$ AZwà¶moJ

EAmoEgr… Egmo{gEeZ Am°’$ Am°{’${e¶b EZm{b{Q>H$b Ho${_ñQ> 

EHo$E_¶y… H¥${f kmZ à~§YZ BH$mB©

EJ«ogH$mo: H¥${f AZwg§YmZ n[afX

EMAmaEbgr-E_Eg: Cƒ {d^oXZ {bp³dS> H«$mo_¡Q>moJ«m’$s-_mg 
ñnoŠQ´>mo_oQ´>r 

EMdmB©nrE_… d¡km{ZH$m| H$s AÕ©dm{f©H$ àJ{V AÝdrjU àUmbr 

EQ>rEAmaAmB©… H¥${f àm¡Úmo{JH$s AZwà¶moJ AZwg§YmZ g§ñWmZ

EZAmaEb amï´>r¶ nam_e© à¶moJembm

EZB©EM… CÎma nyd© nd©Vr¶ 

EZEAmB©nr: amï´>r¶ H¥${f A{^Zd n[a¶moOZm

EZEEEg… amï´>r¶ H¥${f {dkmZ AH$mX_r

EZEEgE’$: amï´>r¶ H¥${f {dkmZ ’§$S>

EZEEggr… amï´>r¶ H¥${f {dkmZ Ho$ÝÐ

EZEMAmaS>rE’$: amï´>r¶ ~mJdmZr AZwg§YmZ Ed§ {dH$mg à{Vð>mZ

EZEM~r… amï´>r¶ ~mJdmZr ~moS©> 

EZS>rdrAmB©: gm_mÝ¶rH¥$V A§Va dZñn{V gyMH$m§H$ 

EZgr~rAmB©… amï´>r¶ O¡d àm¡Úmo{JH$s gyMZm Ho$ÝÐ

EnrS>m… H¥${f Am¡a àg§ñH¥$V ImÚ CËnmX {Z¶m©V {dH$mg àm{YH$aU

E’$EgEgAma… ImÚ gwajm Ed§ _mZH$ {Z¶_

E’$EgEgEAmB©… ^maVr¶ ImÚ gwajm Ed§ _mZH$ àm{YH$aU 

E’$dmB©E_: ’$m_© ¶mS©> ImX 

E’$grgr: PyR>m a§J H$ånmo{OQ>

E_AmB©Eg-E’$E_Eg… à~§YZ gyMZm àUmbr-{dÎmr¶ à~§YZ àUmbr

E_AmaEb… A{YH$V_ Ad{eï> gr_m 

E_EZgrE’$gr… _hmbZmo{~g amï´>r¶ ’$gb nydm©Zw_mZ H|$Ð

E¶yS>rnrgr… joÌ Ho$ A§VJ©V amoJ àJ{V H$d©

EbEgS>r… H$_ go H$_ dJ© A§Va

Ebgr-E_Eg/E_Eg  {b{¹$S> H«$mo_¡Q>moJ«m’$s-_mg ñnoŠQ´>mo_oQ´>r / _mg 
ñnoŠQ´>mo_oQ´>r 

EgAmaE’$: d[að> AZwg§YmZ ’¡$bmo

EgE¶y… amÁ¶ H¥${f {díd{dÚmb¶ 

EgAmoE’$Q>rAmB©… _Ëñ¶ àm¡Úmo{JH$s{dXm| H$s gmogm¶Q>r (^maV)

Eggr… KwbZerb gm§Ð 

AmoAmBdr… A§Vam©ï´>r¶ A§Jya bVm Am¡a dmBZ g§JR>Z 

AmoAmanr… AmCQ>arM H$m¶©H«$_

AmoEbAmB©gr… amO^mfm H$m¶m©Ýd¶Z g{_{V

H¥$ {d Ho$… H¥${f {dkmZ H|$Ð 

Š¶yAmaQ>r… n§Mdfu¶ g_rjm Xb 
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Š¶yAmoAmB©: p³dZmoZ ~mø BZ{h{~Q>g©

Š¶yQ>rEb… JwUmË_H$ {deofVm bmogmB©

Š¶y¶yB©grEMB©AmaEg: OëX AmgmZ gñVm à^mdr R>mog Am¡a gwa{jV

OrAmB©Eg… ^yd¡km{ZH$ gyMZm àUmbr 

OrE
3
: {O~ao{bH$ Aåb

Orgr-E_Eg/E_Eg  J¡g H«$mo_¡Q>moJ«m’$s-_mg ñnoŠQ´>mo_oQ´>r / _mg 
ñnoŠQ´>mo_oQ´>r 

Q>rEZE¶y… V{_b ZmSw> H¥${f {díd{dÚmb¶ 

Q>rEgEg… Hw$b KwbZerb R>mog nXmW© 

Q>rEgnr… Am{Xdmgr Cn¶moOZm

Q>rAmoAmo’$… CS>mZ H$m g_¶ 

S>ãë¶yEgr… nmZr Ademo{fV j_Vm

S>ãë¶yOr… AmÐ©Ur¶ J«oÝ¶wb 

S>ãë¶yOrnrnr: dmBZ A§Jya Ibr nmCS>a

S>ãë¶y¶yB©… Ob à¶moJ j_Vm 

S>ãë¶ygrgr… _{hbm {eH$m¶V g{_{V 

S>rAmaS>r… XwJwZo à_mU na 

S>rB©Or… A§Var¶ ì¶º$ OrZ

S>rEAmaB© (So>¶a) H¥${f AZwg§YmZ Am¡a {ejm {d^mJ

S>rEnr… {XZ H$s N>§Q>mB© Ho$ ~mX 

S>rE’$Ama… nwîn AZwg§YmZ {ZXoemb¶ 

S>rE_AmB©: S>mB{_WmBboeZ AdamoYH$ 

S>rEgAma… gmo¶~rZ AZwg§YmZ {ZXoemb¶

S>rEgEg… {ZU©¶ g_W©Z àUmbr 

S>rAmoOrAma… ß¶mO Am¡a A§Jya AZwg§YmZ {ZXoemb¶ 

S>rS>rOr… Cn _hm{ZXoeH$ 

S>r~rQ>r: O¡d àm¡Úmo{JH$s {d^mJ

S>r¶yEg… ñnï>Vm, EH$ê$Vm Am¡a pñWaVm

Zm~mS©>: amï´>r¶ H¥${f J«m_rU {dH$mg ~¢H$

nrAmaS>r… Am§{eH$ O‹S> ewîH$Z  

nrEMAmB©… VwS>mB© nyd© A§Vamb

nrE’$… àg§ñH$aU ’¡$ŠQ>a

nrE_B©: àmW{_H$ {ZYm©aU, AZwdrjU Am¡a Am§H$bZ

nrE¶y: n§Om~ H¥${f {díd{dÚmb¶

nrOrAma: nmXn d¥{Õ {Z¶m_H$

nrQ>r… àdrUVm narjm 

nrS>rAmB©… à{VeV amoJ B§So>Šg 

nrS>rHo$dr: n§Om~amd Xoe_wI H¥${f {dÚmnrR> 

nrnrdr E§S> E’$ Ama: nmXn {d{dYVm H$m g§ajU Am¡a {H$gmZ 
A{YH$ma 

nrgrAma: nm°br_aoµO MoZ [aEŠeZ 

nrgr~rO: nm°brŠbmo[aZoQ>oS> ~mB{’$ZmBëg

~rEAmBE’$… ^maVr¶ H¥${f CÚmoJ ’$mC§So>eZ 

~rEAmagr-~rAmaEZEg… na_mUw joÌ AZwg§YmZ ~moS©> Am°’$ 
gmB§goO-^m^m na_mUw AZwg§YmZ H|$Ð

~rEgHo$dr… {~YmZ M§Ð H¥${f {díd{dÚmb¶

^m H¥$ AZw g§ : ^maVr¶ H¥${f AZwg§YmZ g§ñWmZ

^m H¥$ gm§ AZw g§: ^maV¶r H¥${f gm§p»¶H$s AZwg§YmZ g§ñWmZ 

^m ~m AZw g§: ^maVr¶ ~mJdmZr AZwg§YmZ g§ñWmZ

^mH¥$AZwn… ^maVr¶ H¥${f AZwg§YmZ n[afX

^mH¥$AZwn-am A§ AZw H|$ : ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð

_ ’w$ H¥$ {d… _hmË_m ’w$bo H¥${f {dÚmnrR> 

_ am Ðm ~m g… _hmamï´> amÁ¶ Ðmj ~mJmB©VXma g§K 

¶yEEg… H¥${f {dkmZ {díd{dÚmb¶

¶yEMEg: ~mJdmZr {dkmZ {díd{dÚmb¶ 

¶yEMnrEbgr -EMAma: AëQ´>m Cƒ X~md {bp³dS> H«$mo_¡Q>moJ«m’$s 
Cƒ {d^oXZ

¶yEMnrEbgr… AëQ´>m Cƒ X~md {bp³dS> H«$mo_¡Q>moJ«m’$s

¶yEMnrEbgr-Cƒ {d^oXZ Amo{~©Q´>on _mg ñnoŠQ´>mo_rQ>a

¶yEgS>rE… ¶yZmBQ>oS> ñQ>oQ²g {S>nmQ>©_|Q> Am°’$ E{J«H$ëMa 

¶ynmod… nm¡Ym| H$s ZB© {H$ñ_m| Ho$ g§ajU Ho$ {bE A§Vam©ï´>r¶ g§K

am A V à g§ñWmZ: amï´>r¶ AO¡{dH$ VZmd à~§YZ g§ñWmZ

am H¥$ AZw à A… amï´>r¶ H¥${f AZwg§YmZ à~§YZ AH$mX_r

amnmAmg§ã¶yamo… amï´>r¶ nmXn AmZwdm§{eH$s g§gmYZ ã¶yamo

drE… dmînerb AåbVm

drEZE_Ho$dr: dg§Vamd ZmB©H$ _amR>dmS>m H¥${f {dÚmnrR>

drEgAmB©… dg§VXmXm ewJa g§ñWmZ 

drEgnr… I‹S>r V¡ZmV Q>hZr 

grAmB©E’$B… Ho$ÝÐr¶ _mpËñ¶H$s {ejm g§ñWmZ

grAmB©Q>rS>r… ì¶mnma {dH$mg Ho$ {bE j_Vm {Z_m©U nhb

grAmB©nrEMB©Q>r… Ho$ÝÐr¶ H$Q>mB© CnamÝV A{^¶m§{ÌH$s Ed§ àm¡Úmo{JH$s 
g§ñWmZ

grAmB©~r Am¡a Ama gr… H|$Ðr¶ H$sQ>ZmeH$ ~moS©> Am¡a n§OrH$aU 
g{_{V

grAmanr… H§$gmo{Q©>¶_ AZwg§YmZ _§M

grQ>rgrAmaAmB©… Ho$ÝÐr¶ H§$X ’$gb AZwg§YmZ g§ñWmZ

grnrnr¶y… EZ-(2-Šbmoamo-4-nmBar{S>b)-EZ§-{’$ZmBb ¶y[a¶m

h.H¥$.{díd{dÚmb¶: ha¶mUm H¥${f {díd{dÚmb¶
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AGRESCO: Agricultural Research Council

AICRP: All India Coordinated Research Project

AKMU: Agricultural Knowledge Management Unit

AMAAS: Application of Microorganisms in Agriculture 
and Allied Sector

AOAC: Association of Official Analytical Chemist

APEDA: Agricultural and Processed Food Products 
Export Development Authority

ATARI: Agricultural Technology Application Research 
Institute

AUDPC : Area Under Disease Progress Curve

BAIF: Bharatiya Agro Industries Foundation

BRNS- BARC: Board of Research in Nuclear Sciences-
Bhabha Atomic Research Centre

BSKV: Bidhan Chandra Krishi Vishwavidyalaya

CIB&RC: Central Insecticides Board and Registration 
Committee

CIFE: Central Institute of Fisheries Education

CIPHET: Central Institute of Post Harvest Engineering 
and Technology

CITD: Capacity Building Initiative for Trade 
Development in India 

CPPU: N-(2-chloro-4-pyridyl)-N′-phenyl urea

CRP: Consortium Research Platform

CTCRI: Central Tuber Crops Research Institute

DAP: Day After Pruning

DARE: Department of Agricultural Research and 
Education

DBT: Department of Biotechnology

DDG: Deputy Director General

DEG: Differentially Expressed Gene

DFR: Directorate of Floricultural Research

DMI: Demethylation Inhibitors

DOGR: Directorate of Onion and Garlic Research

DRD: Double the Recommended Dose

DSR: Directorate of Soybean Research

DSS: Decision Support System

DUS: Distinctness Uniformity and Stability

EIC: Export Inspection Council

EPN: Entomo Pathogenic Nematode 

FCC: False Colour Composite

FSSAI: Food Safety and Standard Authority of India

FSSR: Food Safety and Standard Rules

FYM: FarmYard Manure

GA3: Gibberellic Acid 

GC-MS/MS: Gas Chromatography-Mass Spectrometry/ 
Mass Spectrometry

GIS: Geological Information System

HAU: Haryana Agricultural University

HRLC-MS: High Resolution Liquid Chromatography-
Mass Spectrometry

HYPM: Half-yearly Progress Monitoring System of 
Scientists

IARI: Indian Agricultural Research Institute

IASRI: Indian Agricultural Statistical Research Institute

IBA: Indole Butyric Acid

IBSC: Institute Biosafety Committee

IC number: Indigenous Collection number

ICAR: Indian Council of Agricultural Research

ICAR-NRCG: ICAR-National Research Centre for 
Grapes

IICCI: Indo-Italian Chamber of Commerce and Industry 

IICMS: Indian Institute of Chromatography and Mass 
Spectrometry 

IIHR: Indian Institute of Horticultural Research

IISR: Indian Institute of Spices Research 

IITM: Indian Institute of Tropical Meteorology

IIVR: Indian Institute of Vegetables Research

IJSC: Institute Joint Staff Council

IMC: Institute Management Committee

IMD: India Meteorological Department

IMPRAS: Insect and Mite Pest Risk Assessment and 
Advisory System

IRC: Institute Research Committee

ITMU: Institute Technology Management Unit

ITS: Internal Transcribed Spacer

KVK: Krishi Vigyan Kendra
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LC-MS/MS: Liquid Chromatography-Tandem Mass 
Spectrometry

LSD: Least Square Difference

MIS-FMS: Management Information System-Financial 
Management System

MNCFC: Mahalanobis National Crop Forecast Centre

MPKV: Mahatma Phule Krishi Vidyapeeth

MRDBS: Maharashtra Rajya Draksh Bagayatdaar Sangh 

MRL: Maximum Residue Limit

NAARM: National Academy of Agricultural Research 
Management

NAAS: National Academy of Agricultural Sciences

NABARD: National Bank for Agriculture and Rural 
Development 

NAIP: National Agricultural Innovation Project

NASC: National Agricultural Science Centre

NASF: National Agriculture Science Fund

NBPGR: National Bureau of Plant Genetic Resources

NCBI: National Centre for Biotechnology Information

NDVI: Normalized Difference Vegetation Index 

NEH: North Eastern Hills

NHB: National Horticulture Board

NHRDF: National Horticulture Research and 
Development Foundation

NIASM: National Institute of Abiotic Stress Management

NRL: National Referral Laboratory

OIV: International Organization of Vine and Wine 

OLIC: Official Language Implementation Committee

ORP: Out Reach Programme

PAU: Punjab Agricultural University

PCBs: Poly Chlorinated Biphenyls 

PCR: Polymerase Chain Reaction

PDI: Per cent Disease Index

PDKV: Panjabrao Deshmukh Krishi Vidyapeeth

PF: Processing Factor

PGR: Plant Growth Regulator

PHI: Pre-Harvest Interval

PME: Priority Setting, Monitoring and Evaluation

PPV&FR: Protection of Plant Variety & Farmer’s Rights

PRD: Partial Rootzone Drying 

PT: Proficiency Test 

QoI: Quinone Outside Inhibitors

QRT: Quinquennial Review Team

QTL: Qualitative Trait Loci

QuEChERS: Quick Easy Cheap Effective Rugged and 
Safe

RAC: Research Advisory Committee

RD: recommended dose

RFD: Results Framework Document

RMP: Residue Monitoring Plan

RPB: 

RPP: Research Project Proposal

SAU: State Agricultural University

SC: Soluble Concentrate 

SOFTI: Society of Fisheries Technologists (India)

SRF: Senior Research Fellow

TNAU: Tamil Nadu Agricultural University

TOF: Time of Flight

TSP: Tribal Sub-Plan

TSS: Total Soluble Solids

UAS: University of Agricultural Sciences

UHPLC: Ultra High Pressure Liquid Chromatography

UHPLC-HR: Ultra High Pressure Liquid 
Chromatography-High Resolution

UHS: University of Horticultural Sciences

UPOV: International Union for the Protection of New 
Varieties of Plants

USDA: United States Department of Agriculture

VA: Volatile Acidity

VNMKV: Vasantrao Naik Marathwada Krishi Vidyapeeth

VSI: Vasantdada Sugar Institute

VSP: Vertical Shoot Position

WAC: Water Absorbing Capacity

WCC: Women’s Complaint Committee

WG: Wettable Granule

WGPP: Wine Grape Pomace Powder 

WUE: Water Use Efficiency
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