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A§Jya Ho$ joÌ _| 12 à{VeV d¥{Õ XO© H$s JB©, Omo {H$ 
122000 hoŠQ>o¶a df© 2015-16 Ho$ _wH$m~bo 136,000 hoŠQ>o¶a 
VH$ nhþ§M JB© Am¡a 30 bmI _r{Q´>>H$ Q>Z Ho$ H$ar~ H$m [aH$mS©> 
CËnmXZ hþAm, A§Jya Ho$ 7616 H§$Q>oZam| (100569 _r{Q´>>H$ Q>Z) H$m 
{Z¶m©V; ñWmZr¶ ~mµOma Ho$ {bE  VmOo A§Jya H$s ’$m_© JoQ> H$s_Vm| 
_| é 20/- à{V {H$J«m VH$ [aH$mS©> {JamdQ>, df© 2016-17 Ho$ 
Xm¡amZ A§Jya CÚmoJ H$s _w»¶ {deofVmE§ Wt& qgMmB© Ob H$s n¶m©á 
CnbãYVm Am¡a ’$bV N>§Q>mB© níMmV ~‹S>o n¡_mZo na H$moB© ~m[ae Z 
hmoZo go A§Jya H$m CËnmXZ AÀN>m hmoZo H$s Cå_rX Wr&

A§Jya H$s ’$m_© JoQ> H$s_Vm| _| {JamdQ> qMVm H$m {df¶ h¡& A§Jya 
CËnmXZ H$s AZw_m{ZV bmJV bJ^J é 35-40/- à{V {H$J«m hmoVr 
h¡& EH$ YmaUm go AZw_mZ bJm¶m J¶m h¡ {H$ Am¡gV CËnmXZ bJ^J 
30 Q>Z/hoŠQ>o¶a hmoVm h¡&  hmbm§{H$, Bg df© {deofH$a gmobmnwa Am¡a 
gm§Jbr {Obm| _| H$B© CËnmXH$m| Zo 35-40 Q>Z/ hoŠQ>o¶a go A{YH$ 
CnO br& Cå_rX h¡ {H$ BZ {H$gmZm| H$mo ~‹S>m ZwH$gmZ Zht hþAm 
hmoJm& ^maV _| H$s_Vm| _| {JamdQ> _mM© _| A§Jya H$s ^a_ma H$s dOh 
go hmo gH$Vr h¡& AŠQy>~a _| ~m[ae hmoZo H$s g§^mdZm Ho$ S>a go 60 
à{VeV go A{YH$ joÌ _| N>§Q>mB© AŠQy>~a Ho$ Am{Iar hâVo Ho$ ~mX 
H$s JB© Wr& ¶{X N>§Q>mB© gm§V[aV hmoVr h¡ Vmo h_ Vw‹S>mB© Ho$  _m¡g_ _| 
pñWa Amny{V© Am¡a {~H«$s _yë¶ na H$_ X~md aI gH$Vo h¢& hmb Ho$ 
dfm] _|, H$S>d§Mr (OmbZm), ~moar (nwUo), nwbwO (gmobmnwa) Ho$ ZE 
BbmH$m| _| A§Jya Ho$ A§VJ©V H$m’$s joÌ _| H$m’$s d¥{Õ hþB© h¡& BZ joÌm| 
_| Am_ Vm¡a na _m¡g_ g§~§Yr g§H$Q> H$_ hmoVm h¡ Am¡a ~hþV OëXr 
(AJñV-{gV§~a) ¶m ~hþV Xoa go ({Xg§~a-OZdar) N>§Q>mB© Am¡a 
{Xg§~a ¶m _B© Ho$ Xm¡amZ ~mOma _| A§Jya bm gH$Vo h¢& H$B© CËnmXH$, 
{OÝhm|Zo Bgo {H$¶m, {nN>bo gÌ Ho$ Xm¡amZ ^r AÀN>m à{V’$b  {_bm& 

BZ joÌm| _| _m¡g_ H$s pñW{V Ho$ AmYma na H¥${f {H«$¶mAm| Ho$ 
{deof n¡Ho$O àXmZ H$aHo$ Bg J{V{d{Y H$mo àmoËgm{hV {H$¶m OmZm 
Mm{hE& 

Record production, close to 30 lakh MT, record 
12 per cent increase in area under grapes, which 
has reached 136000 ha as compared to 122000 ha 
during 2015-16, export of 7616 containers (100569 
MT) of table grapes; record drop in farm gate prices 
below Rs. 20/- per kg for local market grapes, were 
the main features of grape industry during 2016-17. 
There was sufficient availability of irrigation water 
and no widespread, major rains after fruit pruning 
thereforegood production of grapes was expected.

Drop in farm gate prices of grape is a matter 
of concern. Estimated cost of production of table 
grapes is about Rs. 35-40/-per kg. It is estimated with 
assumption that average production is about 30 MT/
ha. However, this year many growers particularly 
in Solapur and Sangli districts had yields above 
35-40 MT/ha. Hopefully, these farmers might not 
have suffered big losses. Drop in prices in India 
could be due to glut in March. In fear of possibility 
of rains in October, more than 60 per cent of area 
was pruned after last week of October. If pruning is 
staggered, we will have steady supply throughout the 
harvesting season and less pressure on sale prices. 
Recent years, new areas in Kadvanchi (Jalna), Bori 
(Pune), Puluj (Solapur) have increased sizeable area 
under grapes. These areas typically have less weather 
related problems and can go for very early (August-
September) or very late (December-January) pruning 
and bring grapes in market during December or May. 
Many growers, who did it, got good returns during last 
season also. 

This activity needs to be encouraged by providing 
special package of practices based on weather 
conditions in these areas. 

àñVmdZm
PREFACE



ii

^mH¥$AZwn-am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2016-17

A_o[aH$Z ~mOma _| A§Jya H$s {d{^Þ {H$ñ_m| CnbãYVm Ho$ 
H$maU {Mbr Ho$ A§Jya H$s _m§J _| H$_r AmB© Am¡a, OZdar go ’$adar 
Ho$ Xm¡amZ {Mbr Zo A§Jyam| H$s ~‹S>r _mÌm H$mo ¶yamonr¶ ~mOmam| _| ^oO 
{X¶m& BgHo$ n[aUm_ñdê$n ¶yamon _| ^maVr¶ A§Jya Ho$ ewéAmVr 
{Z¶m©V Ho$ {bE A{YH$ à{VñnYm© hþB©& BgZo Ho$db ^maV  _| {Z¶m©V 
¶mo½¶ A§Jyam| H$s H$s_Vm| _| H$_r Zht H$s, ~pëH$ ^maVr¶ ~mOmam| 
_| A§Jyam| H$s H$s_Vm| H$mo ^r à^m{dV {H$¶m& {Z¶m©V ¶mo½¶ A§Jyam| 
_| A{YH$ nmXn d¥{Õ {Z¶m_H$m| Ho$ Cn¶moJ Ho$ gmW AnojmH¥$V H$_ 
eH©$am H$mo ^maVr¶ Cn^moº$mAm| Ûmam AÀN>r Vah go ñdrH$ma Zht 
{H$¶m J¶m& Bg pñW{V Zo EH$ ~ma {’$a g§Ho$V {X¶m h¡ {H$ ZB© {H$ñ_m| 
H$s Amdí¶H$Vm h¡ {OZ_| nmXn d¥{Õ {Z¶m_H$m| Ho$ Cn¶moJ H$s H$_ 
AWdm Amdí¶H$Vm Zht hmoVr h¡& Eogr {H$ñ_m| go Ho$db CËnmXZ H$s 
bmJV _| H$_r Zht AmVr ~pëH$ ~ohVa Cn^moº$m dar¶Vm Ho$ H$maU, 
^maVr¶ ~mOma _| ^r BZgo AÀN>m à{V’$b {_b gH$Vm h¡&

dfm] go ^maVr¶ Cn^moº$mAm| Zo b§~o A§Jyam| Ho$ {bE {deof ng§X 
{dH${gV H$a br h¡& hmb Ho$ dfm] _| CËnmXH$m| Zo Wm°ångZ grS>bog 
(gwna gmoZH$m, AmaHo$) Am¡a eaX grS>bog (g[aVm, H¥$îUm, Á¶mo{V) 
Ho$ {d{^Þ ŠbmoZm| H$s nhMmZ H$s h¡, Omo {H$ _{U {dH$mg Ho$ Xm¡amZ 
nmXn d¥{Õ {Z¶m_H$m| Ho$ AZwà¶moJ Ho$ à{V _{U XrKuH$aU _| ~ohVa 
AZw{H«$¶m XoVo h¢& BZ ŠbmoZm| Ho$ A§VJ©V joÌ _| {deof ê$n go gm§Jbr 
Am¡a emobmnwa {Obm| _| VoOr go d¥{Õ hmo ahr h¡& ^maVr¶ ~mµOma _| 
Jmob _{U¶m| H$s Anojm bå~r _{U¶m| Ho$ A§Jyam| H$mo A{YH$ _yë¶ 
{_bVm h¡& b§~r _{U¶m| H$s _{U ËdMm AnojmH¥$V nVbr hmoVr h¡ 
Am¡a {H$e{_e H$s _m§J Ho$ AmYma na EH$ hr A§Jya H$mo gwImZo Ho$ 
{bE ¶m VmOo A§Jya Ho$ ê$n _| ~oMm Om gH$Vm h¡& Bg{bE, Eogo ŠbmoZ 
^r A{YH$ Amny{V© Ho$ H$maU hmoZo dmbr A§Jya H$s_Vm| _| {JamdQ> H$mo 
H$_ H$aZo _| ghm¶H$ hmo gH$Vo h¢&

Bg Ho$ÝÐ _| Adeofm| H$s {ZJamZr Ho$ {bE amï´>r¶ g§àofU 
à¶moJembm H$s ñWmnZm Ho$ ~mX go Adeofm| H$s {ZJamZr Ho$ {bE 
n¶m©á _mÌm _| H$m_ {H$¶m J¶m h¡& dmñVd _| AZwg§YmZ nÌm| H$s 
g§»¶m Ho$ AmYma na ^mH¥$AZwn- am.A§.AZw.H|$., A§Jya _| ImÚ 
gwajm g§~§Yr nhbwAm| na H$m_ H$a aho erf© g§ñWmZ Ho$ ê$n _| C^am 
h¡& H|$Ð Ho$ g^r nm¡Y g§ajU d¡km{ZH$m| Zo EH$ gmW {_bH$a "eyÝ¶ 
Adeof' A§Jya Ho$ CËnmXZ Ho$ {bE {Xem{ZX}e V¡¶ma {H$E& h_mao 
gå_mZZr¶ _hm{ZXoeH$ S>m°. {ÌbmoMZ _hmnmÌm Zo AŠQy>~a 2016 _| 
Bg H|$Ð Ho$ Xm¡ao Ho$ Xm¡amZ ¶h XñVmdoO Omar {H$¶m Wm& Bg ’$bZ 
_m¡g_ Ho$ Xm¡amZ CËnmXH$m| Ho$ IoVm| na "eyÝ¶ Adeof' A§Jya Ho$ 
CËnmXZ na Mma àXe©Z {H$E JE Wo& n[aUm_ ~hþV CËgmhdY©H$ h¢ 
Bg{bE ^{dî¶ _| Bg na A{YH$ Omoa XoZo H$m à¶mg Omar ahoJm&

Due to different varieties of table grapes available 
in American market, demand for Chilean grapes 
decreased in USA and Chile diverted huge quantities of 
grapes to European markets during January-February. 
It resulted in greater competition for early exports of 
Indian grapes in Europe. This not only reduced prices 
of exportable grapes, but also affected prices of table 
grapes for Indian markets. Exportable grapes with 
high plant growth regulators use and relatively low 
sugar were not accepted well by Indian consumers. 
This situation once again has indicated that there is a 
need for new varieties that require less or no use of 
plant growth regulators. Such varieties not only reduce 
the cost of production, but due to better consumer 
preference, it may have good returns in Indian market 
too.

Over years, Indian consumers have developed 
special liking for elongated grapes. Recent years, 
growers have identified various clones of Thompson 
Seedless (Super Sonaka, RK) and Sharad Seedless 
(Sarita, Krishna, Jyoti) which have better response 
to plant growth regulators treatments for berry 
elongation. Area under these clones is increasing 
rapidly especially in Sangli and Solapur districts. 
In Indian market, grapes with elongated berries 
fetch higher prices than round berries. Berry skin of 
elongated berries is relatively thinner and based on 
demand for raisins or table grapes same grapes can be 
dried or sold as table grapes. Therefore, such clones 
will also help in reducing drop in prices of grapes due 
to glut.

Considerable amount of work on residue 
monitoring has been done at this Centre since the 
establishment of National Referral Laboratory for 
residue monitoring. In fact ICAR-NRCG has emerged 
as top institute working on food safety related aspects 
in grapes, based on number of research papers. All 
plant protection scientists of the Centre came together 
and developed guidelines for production of ‘zero 
residue’ grapes. The document was released by our 
hon’ble Director General Dr. Trilochan Mohapatra 
during his visit to the Centre during October 2016. 
Four demonstrations on production of ‘zero residue’ 
grapes were conducted on growers’ vineyards during 
fruiting season. Results are highly encouraging hence 
efforts will be continued with greater emphasis in 
future years.
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¶yEgS>rE go dm§{N>V JwUm| Ho$ OZZÐì¶m| Am¡a ~mhar Xoem| go 
Hw$brZ nm¡Ym| H$s gm_J«r H$mo Am¶mV H$aZo Ho$ h_mao à¶mgm| H$mo 
Am¶m{VV nm¡Y gm_J«r _| OrdrEbAmadr H$s CnpñW{V Zo Yr_m H$a 
{X¶m h¡& g_ñ¶m na H$m~y nmZo hoVw _o[añQ>o_ H$ëMa Am¡a {d{^Þ 
amgm¶{ZH$ CnMmam| Ho$ _mÜ¶_ go g§H«${_V gm_J«r H$mo _wº$ H$aZo 
Ho$ {bE àmoQ>moH$m°b H$mo à_m{UV H$aZo H$m H$m_ ewê$ {H$¶m J¶m h¡& 
¶h VH$ZrH$ n[aM¶ H$mo gwa{jV ~ZmZo _| _XX H$aoJr Am¡a amoJ _wº$ 
amonU gm_J«r Ho$ CËnmXZ _| ^r Cn¶moJr hmoJr& hmb Ho$ dfm] _| 
ZE A§Jya ~mJm| H$s ñWmnZm Ho$ {bE nyd©-H$b{_V nm¡Y gm_Jr Ho$ 
Cn¶moJ H$s àd¥{Îm ~‹T> ahr h¡ Am¡a H$B© {ZOr Zg©ar Zo Eogo nm¡Ym| H$mo 
~ZmZm ewê$ H$a {X¶m h¡&

AmB©S>rEM Ûmam {dÎm nmo{fV n[a¶moOZm "gñQ>oZo~b J«on B§{S>¶m 
B{Z{eE{Q>ìg' _| E’$àmo, EH$ J¡a-gaH$mar g§JR>Z g{H«$¶ ê$n go 
em{_b h¡ Am¡a BÝhmoZo 5000 N>moQ>o CËnmXH$m| VH$ nhþ§MZo H$m bú¶ 
aIm h¡& ^mH¥$AZwn-am.A§.AZw.H|$. Zo Bg g§JR>Z Ho$ gmW {Xem {ZX}
em| H$mo _mÝ¶ H$aZo Ho$ Ûmam Bg n[a¶moOZm H$m g_W©Z H$aZo Ho$ {bE 
EH$ g_Pm¡Vo na hñVmja {H$E&

S>m°. {ÌbmoMZ _hmnmÌm, g{Md (So>¶a) Am¡a _hm{ZXoeH$ 
(^mH¥$AZwn) VWm S>m°. A.Hw$. qgh, Cn _hm{ZXoeH$ (H¥${f {dñVma 
Am¡a ~mJdmZr {dkmZ) Ûmam _mJ©Xe©Z Am¡a àmoËgmhZ H$s h_ gamhZm 
H$aVo h¢& h_ S>m°. A.Hw$. qgh, Zd {Z¶wº$ Cn _hm{ZXoeH$ (~mJdmZr 
{dkmZ) H$m ^r ñdmJV H$aVo h¡ Am¡a Bg H|$Ð Ho$ {dH$mg Ho$ {bE 
CZHo$ gh¶moJ H$s Anojm H$aVo h¢& _¢ Bg Adga na, S>m°. ~r.E_.gr. 
aoÈ>r H$s AÜ¶jVm dmbr {ZJm©_r AmaEgr H$mo {nN>bo VrZ gmbm| 
Ho$ Xm¡amZ CZHo$ _mJ©Xe©Z Ho$ {bE YÝ¶dmX XoVm hÿ± Am¡a nÙlr S>m°. 
Ho$.b. M‹T>m H$s AÜ¶jVm dmbr ZB© AmaEgr H$m ñdmJV H$aVm hÿ±&

Our efforts of introducing germplasm of 
desired traits from USDA and elite planting material 
from outside countries have slowed down due to 
presence of GVLrV in the imported plant material. 
To overcome the problem work has been initiated to 
standardize protocol for cleaning infected material 
free from virus using meristem culture and various 
chemical treatments. The technology will help making 
introduction safer and also be useful in production 
of disease free planting material. Recent years’ trend 
of use of pre-grafted plant material for new vineyard 
development is increasing and many private nurseries 
have started making such plants. 

AFPRO, an NGO has actively involved in IDH 
funded project ‘Sustainable Grape India Initiative’ 
and has target of reaching 5000 small growers. ICAR-
NRCG has signed an agreement with the organization 
to support the project through validating guidelines.

The guidance and encouragement given by Dr. 
Trilochan Mohapatra, Secretary (DARE) and Director 
General (ICAR) and Dr. A.K. Singh, Dy. Director 
General (Agri. Extension and Horticultural Science) 
is highly appreciated. Now, we also welcome Dr. A.K. 
Singh, our new Dy. Director General (Horticultural 
Science) and expect his support for development of the 
Centre. I also take the opportunity to thank outgoing 
RAC under the Chairmanship of Dr. B.M.C. Reddy 
for their valuable guidance during last three years and 
welcome new RAC under the chairmanship of Padma 
Shree Dr. K.L. Chadha.

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

{XZm§H$ / Date:OyZ /20 June 2017	 {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$aVm h¡& df© 
2016-17 Ho$ 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

¶yEgS>rE, ¶yEgE go Mma {d{eï> bjUm| dmbr à{d{ï>¶m| H$m 
Am¶mV H$aHo$ A§Jya OZZÐì¶ H$mo _O~yV {H$¶m J¶m& ¶h à{d{ï>¶m± 
ñd{dabZ Am¡a OëX nH$Zo dmbr h¢& 118 à{d{ï>¶m| H$mo AmB©gr Z§~a 
Amd§{Q>V {H$¶m J¶m, Bg àH$ma AmB©gr Z§~a Ho$ gmW à{d{ï>¶m| H$s 
g§»¶m ~‹T>H$a 416 hmo JB© h¡&

A§Jya H$s 100 à{d{ï>¶m| H$m 35 bjUm| Ho$ {bE M[aÌ{MÌU 
{H$¶m J¶m& 100 ~rO dOZ, JwÀN> KZVm  VWm ag gm_J«r Ho$ {bE 
A{YH$V_ A§Va XoIo J¶o& ~‹S>r _{U, T>rbo JwÀN>m Am¡a Cƒ ’$bV 
dmbr  H$B© à{d{ï>¶m| H$s nhMmZ H$s JB©& 100 à{d{ï>¶m| _|, 11 
à{d{ï>¶m| _| T>rbm JwÀN>m Am¡a nm§M à{d{ï>¶m| _| ñdm^m{dH$ ê$n go 
~‹S>r _{U¶m± nm¶r JBª& 

H|$Ð _| {dH${gV hmB{~«S> _o{S>H$m, A^mg§AZw n[a¶moOZm Ho$ 
_§Xgm¡a H|$Ð _| ag _mnX§S>m| Ho$ {bE _yë¶m§{H$V {H$¶m J¶m& AnZo 
OZH$m| nygm Zda§J Am¡a âbo_ grS>bog H$s VwbZm _|, _o{S>H$m Zo 
Cƒ ag gm_J«r CËnm{XV H$s& Am°J}Zmo{bpßQ>H$ Q>oñQ> _| ^r _o{S>H$m 
Zo AnZo OZH$m| go ~ohVa àXe©Z {H$¶m& N>h {H$e{_e A§Jya {H$ñ_m| 

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

Research is being carried out under broad areas 
of genetic resource management and biotechnology, 
production technologies, plant health management and 
postharvest technology and value addition. Besides 
institutional research programs, several externally 
funded projects are also in progress. The Centre also 
undertakes consultancy services and contractual 
researches related to its mandate. The research 
achievements made during 2016-17 are briefly 
summarized below: 

Conservation, characterization and 
utilization of grape

Grape germplasm was strengthened by importing 
four trait specific accessions from USDA, USA. These 
accessions are self-thinning and early ripening. IC 
number was allotted to 118 accessions, thus increasing 
the number of accessions with IC number to 416.

100 grape accessions were characterized for 35 
traits. Maximum variation was observed for 100 seed 
weight, bunch compactness and juice content. Several 
accessions with bold berries, loose bunch and high 
fruitfulness were identified. Among 100 accessions, 
11 accessions were found to have loose bunch and five 
accessions had naturally bold berries.

Medika, a hybrid developed at the Centre was 
evaluated at AICRP Centre Mandsaur for its juice 
parameters. As compared to its parents Pusa Navrang 
and Flame Seedless, Medika yielded higher juice 
content. In organoleptic test also Medika performed 
better than its parents. Among six raisin varieties 

H$m¶©H$mar gmam§e
Executive Summary
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H$mo {H$e{_e nwZ: àm{á Am¡a JwUdÎmm Ho$ {bE nar{jV {H$¶m J¶m, 
Ho$Ama ìhmBQ> _| CƒV_ {H$e{_e nwZ: àm{á XO© H$s JB©& AmoJ}
ZmobopßQ>H$ narjU _|, Bgr {H$ñ_ Ho$ {bE Cƒ ñdrH$m¶©Vm XO© H$s 
JB©& ̂ maVr¶ n[apñW{V¶m| _| 10 bmb Am¡a 9 ídoV dmBZ {H$ñ_m| H$m 
_yë¶m§H$Z _|  {gamh H$mo g~go Cn¶wº$ aoS> dmBZ {H$ñ_ Am¡a go{ZZ 
ãbm§ H$mo gµ’$oX dmBZ {H$ñ_ Ho$ ê$n _| nhMmZm J¶m& & 

A§Jya H$m AmZwdm§{eH$ gwYma 

S>mCZr {_bS>çy à{VamoY Ho$ {bE àOZZ H$mo Am¡a VoO {H$¶m 
J¶m Am¡a Hw$b 135 nwînH«$_m| H$mo H«$m°g {H$¶m J¶m& VrZ H«$mog 
go g§~pÝYV 279 IoV _| amo{nV g§V{V¶m| H$s S>mCZr {_bS>çy 
à{Vamo{YH$Vm Ho$ {bE  Om§M H$s JB© Am¡a S>mCZr {_bS>çy à{VamoY 
Ho$ {bE ~hþOrZ d§emZwH«$_ à{Vê$n XoIm J¶m& _mBH«$mogoQ>obmBQ> Ho$ 
EH$b _mH©$a {díbofU Am¡a amoJ aoqQ>J Am§H$‹S>m| go nVm Mbm h¡ 
{H$ _mH©$a ¶yS>rdr737, drE_gr72 Am¡a ¶yS>rdr305, Egdr×Q>rEg 
g§V{V¶m| _| S>mCZr {_bS>çy à{VamoY Ho$ {bE _mH©$a ghm¶H$ M¶Z 
hoVw  Cn¶wº$ h¢, bo{H$Z gr~rAma×Q>rEg g§V{V¶m| Ho$ {bE Zht& Bg 
df© 14 E’$1 g§V{V¶m| ‘| ’$bZ hþAm& ~mJdmZr JwUm| Ho$ {bE BZ 
g§V{V¶m| Ho$ Am§H$bZ go AÀN>o bjUm| O¡go _{U AmH$ma, H$_ JwÀN>m 
KZËd Am¡a AÀN>o Q>rEgEg ñVa Ho$ gmW S>mCZr {_bS>çy à{VamoYH$ 
hoVw VrZ g§H$am| H$s nhMmZ H$s JB©& Bgr àH$ma T>rbo JwÀN>o Am¡a 
~‹S>r _{U Ho$ {bE àOZZ Ho$ à¶mg VoO {H$E JE Am¡a aoS> ½bmo~ Ho$ 
315 nwînH«$_m| H$mo VrZ {H$ñ_m| go H«$mog {H$¶m J¶m& 

bdU VZmd AZw{H«$¶m Ho$ H$m¶m©Ë_H$ {díbofU na {nN>bo VrZ 
dfm] Ho$ n[aUm_m| Ho$ AmYma na, VrZ à{VboIZ H$maH$m| H$mo CZHo$ 
H$m¶m©Ë_H$ gË¶mnZ Am¡a A§Jya _| A{^ì¶{º$ naI Ho$ {bE MwZm 
J¶m& BZ OrZm| Ho$ H«$_ H$m {díbofU {H$¶m J¶m Ed§ {ÛAmYmar 
doŠQ>a _| ŠbmoqZJ hoVw àmB_a {S>OmBZ {H$E& Wm°_gZ grS>bog Ho$ 
~rOm§S> EŠgßbm§Q> go H$m{¶H$ ^«yU Ho$ {bE _mÜ¶_ H$m _mZH$sH$aU 
{H$¶m J¶m& 4.5 _mBH«$mo_mo 2,4S>r Am¡a 1.1 _mBH«$mo_mo ~rEnr Ho$ 
gmW E_Eg _mÜ¶_ _| H$m{¶H$ ^«yU H$s {d{^Þ AdñWmE± àmßV> hþBª&  

^{dî¶ _| A§Jya gwYma H$m¶©H«$_ _| à¶moJ H$aZo Ho$ {bE OrZ 
Am¡a ßbmoBS>r {d{dYVmE§ CËnÞ  H$aZo Ho$ à¶mg ewê$ {H$E JE& 
amgm¶{ZH$ EO|Q> (B©E_Eg) Am¡a ^m¡{VH$ EO|Q> (Jm_m {d{H$aU) 
Ho$ {bE EbS>r

50
 Am¡a EbS>r

25
 _mÌm H$m AZw_mZ bJm¶m J¶m& 

ßbmoBS>r ~Xbmd CËàoaU Ho$ {bE BZ {dQ´>mo nm¡Ym| H$s ~‹S>r g§»¶m H$mo 
àmá H$aZo Ho$ {bE, Wm°_gZ grS>bog Ho$ ZmoS>b EŠgßbm§Q> go àamoh 
A{Yð>mnZ hoVw _mÜ¶_ H$mo _mZH$sH¥$V {H$¶m J¶m&

tested for raisin recovery and quality, highest raisin 
recovery was recorded in KR White. In organoleptic 
test, higher acceptability was recorded for this variety. 
Evaluation of 10 red and 9 white wine varieties under 
Indian conditions identified Syrah as the most suitable 
red wine variety and Chenin Blanc as the best white 
wine variety.

Genetic improvement of grape

Breeding for downy mildew resistance was further 
intensified and a total of 135 inflorescences were 
crossed. 279 field planted progenies belonging to three 
crosses were screened against downy mildew pathogen 
and polygenic inheritance pattern for downy mildew 
resistance was observed. Single marker analysis of 
microsatellite and disease rating data revealed that 
markers UDV737, VMC7f2 and UDV305 are suitable 
for marker assisted selection of downy mildew 
resistance in SV×TS population but not in CBR × TS 
population. 14 F1 progenies attained fruiting stage this 
year. Evaluation of these progenies for horticultural 
traits identified three hybrids with good traits like berry 
size, low bunch compactness and good TSS levels 
along with resistance to downy mildew. Similarly 
efforts for breeding for loose bunch and bold berries 
were intensified and 315 inflorescences of Red Globe 
were crossed with three varieties.

Based on the results of last three years studies 
on functional analysis of salt stress response, three 
transcription factors were selected for their functional 
validation and expression assay in grapevine. The 
sequence of these genes was analysed in detail and 
primers for cloning in binary vector were designed. 
Medium for somatic embryogenic from ovule explant 
of Thompson Seedless was standardized. MS media 
supplemented with 4.5 µm 2,4D and 1.1 µm BAP 
resulted in different stages of somatic embryos.

Efforts were initiated to create gene and 
ploidy variations for their subsequent use in grape 
improvement programme. LD50 and LD25 doses for 
chemical agent (EMS) and physical agent (gamma 
radiation) were estimated. In order to obtain large 
number of in vitro grown plants to induce ploidy 
changes, media for shoot induction from nodal explant 
of Thompson Seedless was standardized.
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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§Jyam| VWm dmBZ {µH$ñ_m| hoVw {d{^Þ _ybd¥ÝVm| H$m Am§H$bZ  
{H$¶m J¶m& Mma gmb Ho$ Am§H$‹S>m| Ho$ AmYma na, 1103nr Am¡a 
110Ama H$mo H¡$~Z} gm¡drZm| Ho$ {bE g~go Cn¶wº$ _ybd¥§V nm¶m J¶m 
O~{H$ 110Ama Am¡a ’$aH$mb gm¡drZm| ãbm§ Ho$ {bE gd©loð> _ybd¥§V 
Wo& ’|$Q>mgr grS>bog Zo S>moJ[aO Am¡a 110Ama na ~ohVa àXe©Z 
{H$¶m, O~{H$ 110Ama Am¡a S>moJ[aO aoS> ½bmo~ Ho$ {bE g~go 
Cn¶wº$ _ybd¥§V Wo&

{d{^Þ H¥${f {H«$¶mAm| _|, 1361 bVmE±/EH$‹S> amonU KZËd 
Am¡a {Z{’$Z Q´>oqZJ àUmbr Ho$ H$maU H¡$~Z} gm¡drZm| _| ~ohVa CnO 
Am¡a dmBZ JwUdÎmm Ho$ n[aUm_ {_bo&

’|$Q>mgr grS>bog _|, dfm© (566.2 {__r) Ho$ gmW 306.2 
{__r gVh Q>nH$ qgMmB© Ho$ CnMma Zo CƒV_ gVh {S´>n qgMmB© 
CnMma (386.9 {__r) Ho$ ~am~a CnO VWm Ob Cn¶moJ XjVm 
53.6 {H$J«m/{__r qgMmB© Ob Ho$ gmW AÝ¶ CnMmam| H$s Anojm 
gmW©H$ ê$n go ~ohVa àXe©Z {H$¶m& Cn gVhr qgMmB© Zo Ý¶yZV_ 
qgMmB© Ob 210.2 {__r H$m Cn¶moJ A{YH$V_ Ob Cn¶moJ XjVm 
73.2 {H$J«m/{__r qgMmB© Ob Ho$ gmW {H$¶m VËníMmV qgMmB© 
H$s Am§{eH$ _ybjoÌ ewîH$Z {d{Y AmVr h¡ {OgHo$ Ûmam qgMmB© Ob 
H$s H$_ CnbãYVm Ho$ VhV BZ VH$ZrH$m| Ho$ _hËd H$mo {XImVm h¡&

ßbmpñQ>H$ AmÀN>mXZ Ho$ A§VJ©V CJmB© JBª Wm°_gZ grS>bog 
bVmAm| _| Iwbo _| CJr hþB© bVmAm| Ho$ Anojm gmW©H$ ê$n go A{YH$ 
CnO XO© H$s JB©& ßbmpñQ>H$ AmÀN>mXZ Ho$ VhV, bVmE§ {OÝh| 
{g’$m[ae H$s JB© qgMmB© (252.4 {__r) Xr JB© Wr, _| 23.1 Q>Z/ho 
H$s H$m’$s A{YH$ CnO XO© H$s J¶r, bo{H$Z ¶h AZwe§{gV qgMmB© 
Ho$ 80% (208.2 {__r) Ho$ ~am~a Wr& Omo{H$ ßbmpñQ>H$ AmÀN>mXZ 
Ho$ VhV qgMmB© nmZr Ho$ AmdoXZ H$mo VH©$g§JV ~ZmZo H$s g§^mdZm 
H$m gwPmd XoVm h¡& ßbmpñQ>H$ AmÀN>mXZ Ho$ VhV bVmAm| H$s _{U¶m| 
H$s VwbZm _| Iwbo _| CJr bVmAm| H$s _{U¶m| _| eH©$am g§M¶ Xa 
VoO Wr& Iwbr _¡XmZm| H$s VwbZm _|, ßbmpñQ>H$ AmÀN>mXZ  Ho$ VhV 
bVmAm| Ho$ ’$bm| _| n[an¹$Vm AmZo _| 10 {XZm| _| Xoar hþB©&

do~ Am¡a _mo~mBb AmYm[aV {ZU©¶ g_W©Z àUmbr (S>rEgEg) 
AZwà¶moJ H$mo nyam H$a bm±M {H$¶m J¶m& S>rEgEg AZwà¶moJ d¥{Õ 
AdñWm AZwgma Ob Amdí¶H$Vm, nmofU Amdí¶H$Vm, D$fU Am¡a 
Z_r VZmd Ho$ H$maU hþE {dH$mam| O¡go nU© Hw$§MZ, nU© ewîH$Z nU© 
H$mbmnZ, nU© nrbmnZ Am¡a nU© {Jamd, H$_Omoa àamoh d¥{Õ, _{U 

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

Different rootstocks were evaluated for table and 
wine varieties. Based on the four years data, 1103P and 
110R were found to be the most suitable rootstocks for 
Cabernet Sauvignon whereas 110R and Fercal were the 
best rootstocks for Sauvignon Blanc. Fantasy Seedless 
performed better on Dogridge and 110R, whereas 
110R and Dogridge were the most suitable rootstocks 
for Red Globe.

Among different cultural practices, a planting 
density of 1361 vines/acre and Kniffin training system 
resulted in better yield and wine quality in Cabernet 
Sauvignon.

In Fantasy Seedless, surface drip irrigation 
treatment with 306.2 mm of applied irrigation along 
with rainfall (566.2 mm) produced yield on par with 
the highest surface drip irrigation treatment (386.9 
mm) with WUE of 53.6 kg/mm of irrigation water 
and was significantly superior over other treatments. 
Sub surface irrigation utilized least irrigation water 
of 210.2 mm with highest WUE of 73.2 kg/mm of 
irrigation water followed by partial root-zone drying 
method thereby, signifying the importance of these 
techniques under low availability of irrigation water.

Thompson Seedless vines raised under plastic 
cover recorded significantly higher yield as compared 
to vines raised in the open. Under plastic cover, 
vines where recommended irrigation (252.4 mm) 
was applied, recorded significantly highest yield of 
23.1 t/ha but, was on par with vines where 80% of 
recommended irrigation (208.2 mm) was applied. 
This suggests a possibility of rationalizing the 
irrigation water application under plastic cover. Sugar 
accumulation rates in berries were faster in vines 
raised in open than the vines under plastic cover. 
As compared to open field vines, fruit maturity was 
delayed by 10 days in vines under plastic cover.

Web and mobile based decision support system 
(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 
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VS>H$md, _{U  {ddU©Vm Am¡a _{U {Jamd Am{X go Ow‹S>o gdmbm| 
H$m g§MbZ H$aVm h¡& S>rEgEg gm°âQ>do¶a ^mH¥$AZwn-So>Q>m g|Q>a, 
ZB© {Xëbr (http://grapesdss.icar.gov.in/) na AnbmoS> H$a 
{X¶m J¶m h¡& Bg gm°âQ>do¶a ‘| AZoH$ ZE ’$sMa O¡go qgMmB© g_¶ 
Ho$ëŠ¶wboQ>a, _¥Xm Am¡a nU©d¥ÝV narjU Ho$ AmYma na nmofU à¶moJ, 
do~ na àmoµ’$mBb ~ZmZo Ho$ ~mX _mo~mBb na ßbm°Q> n§OrH$aU Am¡a 
{H$gmZm| go àmá ’$sS>~oH$ Ho$ AmYma na Bï>V_ gbmh XoZm&

[a_moQ> gopÝg§J AÜ¶¶Zm| _|, J«mC§S> gM Ho$ AmYma na C{MV 
A§Jya Šbmg H$m M¶Z H$aHo$ A§Jya Šbm{g’$mBS> _°n ~ZmB© JE& 
AÜ¶¶Z Ho$ A§VJ©V A§Jya joÌ’$b 56.88 hµOma ho Wm Omo {H$ 
EMEnrAmB©Eg (~mJdmZr joÌ CËnmXZ gyMZm nÚ{V) 2015-16 
Ûmam AZw_m{ZV 56.23 hµOma ho Ho$ H$m’$s H$ar~ Wm& H$agwb Jm±d, 
{Z’$m‹S> ãbm°H$, Zm{gH$ _| A§Jya bVmAm| H$s nhMmZ Am¡a ’$bmoÒ{XH$s 
_oqnJ Ho$ {bE A§Jya Ho$ Q>oånmoab EZS>rdrAmB© àmoµ’$mBb V¡¶ma {H$E 
JE& {OgHo$ AmYma na ~JrMm| H$mo ¶wdm ~JrMo Am¡a {gV§~a, Aºy$~a 
VWm Zdå~a ’$b N>§Q>mB© hþE ~JrMm| _| dJuH¥$V {H$¶m Om gH$m&  

10 nrnrE_ OrE
3
+1 nrnrE_ grnrnr¶y Ho$ à¶moJ go H«$s_gZ 

grS>bog _| _{U AmH$ma Am¡a Xygao JwUdÎmm _mnXÊS>m| _| gwYma {H$¶m 
Om gH$m& ’¢$Q>mgr grS>bog _| {g{bH$gmob + Ho$pëg¶_ ½byH$mo_oQ> + 
~moam°Z Ho$ nU© {N>‹S>H$md go _{U {VS>H$md _| _hËdnyU© H$_r AmB©& 

A§Jya CËnmXZ Ho$ {bE Obdm¶w Cn¶wº$ joÌ Ho$ ñWm{ZH$ {dVaU 
nhMmZ Ho$ {bE OrAmB©Eg gmYZm| H$m à¶moJ {H$¶m J¶m& Am¡gV 
_m{gH$ Ý¶yZV_ Am¡a A{YH$V_ Vmn_mZ Am¡a dm{f©H$ dfm© Ho$ AmYma 
na Cƒ, _mÜ¶_, {ZåZ Am¡a eyÝ¶ Cn¶wº$Vm dmbo joÌm| H$s nhMmZ 
H$s JB©& _hmamï´> Am¡a H$Zm©Q>H$ Ho$ ~‹S>o {hñgo Am¡a JwOamV, _Ü¶ 
àXoe, Vob§JmZm, Am§Y«àXoe, PmaI§S> Ho$ Hw$N> {hñgo A§Jya CËnmXZ 
Ho$ {bE A{V Cn¶wº$ nmE JE&

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

O¡d{Z¶§ÌU H$maH$m| O¡go Q´>mBH$moS>_m© Eµµ’«$mohm{O©¶mZ_ Am¡a 
~o{gbg n¥WH$ Q>rEb-171 H$m ’$b _m¡g_ Ho$ Xm¡amZ 7 {XZm| Ho$ 
A§Vamb na à¶moJ H$a ~r_mar à~§YZ H$m¶©H«$_ _| gë’$a à¶moJ 
H$mo H$_ {H$¶m Om gH$m& n{Îm¶m| na H$m’$s H$_ à{VeV amoJ gyMH$ 
(nrS>rAmB©) go g§Ho$V {_bVm h¡ {H$ BZ O¡d{Z¶§ÌU KQ>H$m| Ho$ _¥Xm 
AZwà¶moJm| Zo A§Jya _| gdmªJr à{VamoY H$mo ào[aV {H$¶m h¡&

"eyÝ¶ Adeofm|' dmbo A§Jya CËnmXZ Ho$ {bE EH$ aUZr{V 

yellowing and leaf drop, stunted shoot growth, berry 
discoloration, berry cracking, berry drop etc. Decision 
support system software has been uploaded on ICAR-
Data Center, New Delhi (http://grapesdss.icar.gov.in/). 
This software has been enhanced with new features 
like irrigation time requirement calculator, nutrient 
application based upon soil and petiole test, plot 
registration on mobile after profile creation on web 
and optimized advice based on feedback from farmers.

In remote sensing studies, the grape classified 
map was generated by selecting grape classes as per 
ground truth. The grape area under study was 56.88 
thousand ha which was near to the estimated area 
of 56.23 thousand ha as per HAPIS (Horticulture 
Area Production Information System) 2015-16. 
Temporal NDVI profiles of grapes were generated 
for identification and phenology mapping of vines in 
Karsul village, Niphad block, Nasik. The vineyards 
could be segregated into young and September, 
October and November fruit pruned vineyards.

Application of 10 ppm GA3 + 1 ppm CPPU 
improved the berry size and other quality parameters 
in Crimson Seedless. Foliar application of Silixol + 
calcium glucomate + boron significantly reduced the 
percentage of cracked berries in Fantasy Seedless.

GIS tools were used to identify spatial distribution 
of climatic suitability for grape cultivation. Based 
on average monthly minimum and maximum 
temperature and annual rainfall region with high, 
moderate, low and no suitability were identified. A 
large area of Maharashtra, Karnataka, some parts of 
Gujarat, Madhya Pradesh, Telangana, Andhra Pradesh, 
Jharkhand were found to be highly suitable.

Development and refinement of 
integrated protection technologies 
in grape

Integration of biocontrol agents Trichoderma 
afroharzianum and Bacillus isolate TL-171 in the 
disease management schedule during fruiting season 
by their use at 7 days interval improved disease control 
while reducing sulfur application. Soil applications of 
biocontrol agents were also found to induce systemic 
resistance in grapevine as indicated by significantly 
lower percent disease index (PDI) on leaves.

A strategy for the production of ‘zero residue’ 
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V¡¶ma H$s JB© Am¡a Bgo Mma ñWmZm| _| bmJy {H$¶m J¶m& Bg aUZr{V 
Ho$ {H«$¶mÝd¶Z Ho$ n[aUm_ñdê$n gm_mÝ¶ à~§YZ H$s VwbZm _| 
H$sQ>ZmeH$m| Ho$ H$_ ñào hþE& g^r Mma ñWmZm| _| A§Jya CËnmXZ Zo 
'eyÝ¶ Adeof' Ho$ _mZX§S>m| H$m nmbZ {H$¶m& 

H$dH$Zm{e¶m| Ho$ à{V à{VamoYH$Vm dmbo B©. ZoHo$Q>a Am¡a ßbmñ_
monmoam {dQ>rH$mobm Ho$ n¥WH$ {d{^Þ A§Jya Ho$ joÌm| O¡go _hmamï´> _| nwUo, 
gmobmnwa, gm§Jbr Am¡a V{_bZmSw> _| WoZr _| nmE JE Omo{H$ à~§YZ 
Ho$ AÝ¶ gwa{jV VarH$m| H$mo em{_b H$aZo dmbo à{VamoY à~§YZ 
aUZr{V¶m| H$m nmbZ H$aZo Ho$ {bE VËH$mb Amdí¶H$Vm H$m g§Ho$V 
XoVo h¢&

B©. ZoHo$Q>a H$m EH$ hmB©nana¡gmBQ> b¡Z{H${g{b¶_ E§{Q>boZ_ Am¡a 
nr dr{Q>H$mobm Ho$ EH$ hmB©nana¡gmBQ> â¶yOo[a¶_ H$s nm§M àOm{V¶m| 
H$mo n¥WH$ {H$¶m J¶m& ~r_mar à~§YZ _| Cn¶moJ Ho$ {bE BZ n¥WH$m| 
H$m {díbofU {H$¶m Om ahm h¡&

~¡ŠQ>r[a¶b nÎmr Yã~m amoJH$maH$, O|Wmo_moZg H|$nog{Q´>>g nrdr 
dr{Q>H$mobm H$m O¡dagm¶{ZH$ {díbofU {H$¶m J¶m Am¡a BgH$s 
nhMmZ H$s 16Eg AmaEZE AZwH«$_ Ho$ AmYma na nw{ï> H$s JB©&

ñQ´>mo_o{Q>¶_ ~ma~¡Q>_ _| qbJ {d{^ÞVm Am¡a JwUgw{ÌH$ CØd 
H$m Ho$[aAmoQ>mBqnJ Ho$ _mÜ¶_ go AÜ¶¶Z {H$¶m J¶m& Ho$[aAmoQ>mBqnJ 
go Za _| 2EZ = 20 (18 Am°Q>moOmo_ + XX) Am¡a _mXm _| 2EZ = 
19 (18 Am°Q>mo_mogmog + XO) JwUgyÌm| H$m nVm Mbm&

ñQ´>mo. ~ma~¡Q>_ H$s AmÚ_Ü¶m§Ì go So>Zmodmo Ag|~br AmYm[aV 
Q´>m§g{H«$ßQ>mo_ {díbofU go 42875 Q´>m§pñH«$ßQ> Am¡a 12 ~¡ŠQ>r[a¶m 
Q´>m§pñH«$ßQ> nhMmZ {H$¶o JE& BZ Am§H$‹S>m| H$m gobybmoµO S>rJ«oSo>eZ 
E§OmB_m| Am¡a nmWdo nhMmZZo Ho$ {bE {díbofU {H$¶m OmEJm&

gm§Jbr, _hmamï´> _| A§Jya Ho$ ~JrMm| _| H$mo{gS>r n[adma go 
g§~§{YV EH$ ZB© VZm N>oXH$ àOm{V XoIr JB©&

ñQ´>mo. ~ma~°Q>_ Ho$ A§S>m| H$s Cƒ _¥Ë¶w Xa Ho$ {bE Šbmoamonm¶ar’$mog 
20 B©gr @2.0 {_br/br, b¡åãS>m gmBbm°{W«Z 5 grEg @5.0 
{_br/br Am¡a gm¶|Ìo{Z{bàmob 10 AmoS>r @0.7 {_br/br nmZr 
H$s Xa go à^mdr Wo&

g§ñWmZ Ûmam {dH${gV B§àmg- "H$sQ> Ed§ _mBQ> ZmerOrd 
Omo{I_ Am§H$bZ Am¡a gbmhH$ma àUmbr' H$m joÌ Am§H$bZ {H$¶m 
J¶m & Bg ñdMm{bV gbmhH$ma àUmbr Zo à_wI H$sQ>m| Am¡a _mB©Q> 
Ho$ {Ibm’$ _¡ZwAb {deofk gbmh Ho$ g_mZ gwajm àXmZ H$s&

A§Jya _rbr~J Ho$ hZrS>çy go {_bo 10 gyú_Ordm| go dmînerb 
H$m~©{ZH$ ¶m¡{JH$m| Ho$ à{V EH$ n°am{gQ>m°BS> _mXm AZmJm¶ag 

grapes was prepared and implemented in four 
locations. Implementation of this strategy resulted in 
reduced spray of pesticides as compared to general 
practice. The grape produce from all the four locations 
fulfilled the criteria of ‘zero residue’.

Fungicide resistant isolates of Erysiphe necator 
and Plasmopara viticola were detected in different 
grape growing regions of India viz. Pune, Solapur, 
Sangli in Maharashra and Theni in Tamil Nadu, 
thus indicating urgent need to follow resistance 
management strategies incorporating safer means of 
disease management.

Lecanicillium antillanum, a hyperparasite of E. 
necator and five species of Fusarium a hyperparasite 
of P. viticola were isolated. These isolates are being 
characterized for their use in disease management.

Bacterial leaf spot pathogen Xanthomonas 
campestris pv. viticola) was characterized 
biochemically and its identity was confirmed based on 
16s RNA sequence.

Sex differentiation and chromosomal evolution 
in stem borer Stromatium barbatum  was studied 
through karyotyping. Karyotyping revealed 2n =  20 
(18 autosomes + XX) in female and 2n = 19 (18 
automoes + XO) in male insects.

Denovo assembly based transcriptome analysis 
of midgut of S. barbatum identified 42875 insect 
transcripts and 12 bacterial transcripts expressed in 
midgut. This data will be used to identify cellulose 
degrading enzymes and pathways.  

A new stem borer species belonging to Cossidae 
family was observed in vineyards at Sangli, 
Maharashtra.

Several chemicals viz. chlorpyrifos 20EC @ 2 
ml/l, l-cyhalothrin 5CS @ 5 ml/l and cyantraniliprole 
10OD @ 0.7 ml/l of water were effective in causing 
high mortality of eggs of S. barbatum.

Insect and mite risk assessment and advisory 
system was field evaluated. The automated advisory 
system resulted in equal protection against major pests 
and mites as compared to manual expert advise.

The attractiveness of volatile organic compounds 
from 10 bacteria isolated from mealybug honey dew 
was accessed for females of parasitoid Anagyrus 
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S°>ŠQ>rbmonr Ho$ AmH$f©U H$m Am§H$bZ {H$¶m J¶m& nm§M gyú_Ordm| Ho$ 
dmînerb H$m~©{ZH$ ¶m¡{JH$m| Zo E. S°>ŠQ>rbmonr Ho$ ì¶dhma H$mo à^mdr 
T>§J go ào[aV {H$¶m& BZ n¥WH$m| Ho$ dmînerbm| Zo Bg n°am{gQ>m°BS> H$mo 
{Û^wOm "dmB©' Zbr Am°ë’o$H$Q>mo_rQ>a _| AmH${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

10 {µH$ñ_m| go àmá dmBZ brg H$m {H«$¶mË_H$ Am¡a nmofU 
JwUm| Ho$ {bE Am§H$bZ {H$¶m J¶m& Ho$~Z} gm¡drZm| go àmá brg 
_| gdm©{YH$ Q>o{ZZ (11.98 {_J«m/J«m) Am¡a E§WmogmB{ZZ (840 
{_J«m/J«m) XµO© {H$E JE& Bgr àH$ma bmb A§Jya {µH$ñ_m| go 
EH${ÌV nmo_og _| {H«$¶mË_H$ g§KQ>H$ O¡go ’o$Zmo{bŠg, Q>o{ZZ Am¡a 
E§WmogmB{ZZ H$s A{YH$Vm Wr& _o{S>H$m go àmá nmo_og _| gdm©{YH$ 
’o$Zmo{bŠg (44  {‘J«m/J«m), Q>o{ZZ (39.61 {_J«m/J«m) Am¡a 
E§WmogmB{ZZ (78.39 {_J«m/J«m) Wo& _o{S>H$m nmo_Ho$ go ~Zr Hw$H$sµO 
_| ^r E§WmogmB{ZZ (56.34 {_J«m/{H$J«m) Am¡a E§Q>rAmoŠgrS|>Q> JwU 
(225.2 {_J«m/J«m) A{YH$ Wo&

_o{S>H$m H$m nmíMamBÁS> Oyg Ho$ a§J Am¡a g§doXr JwUm| _| ^§S>maU 
Ho$ Mma _hrZo VH$ H$moB© A§Va Zht nm¶m J¶m, VËníMmV BZ JwUm| _| 
_m_ybr {JamdQ> XoIr JB©&

{H$e{_e JwUdËVm Am¡a àm{á na OrE
3
 Ho$ à^md Ho$ EH$ 

AÜ¶¶Z _| ¶h XoIm J¶m {H$ gmoZmH$m Am¡a _m{UH$ M_Z Ho$ OrE
3
 

CnMm[aV A§Jyam|  go A{YH$ à{VeV {H$e{_e àmá hB©& Bgr àH$ma 
OrE

3
 AZwà¶moJ go àmá {H$e{_e _| ñdU© a§J H$s {H$e{_e H$m  

AZwnmV A{YH$ Wm& na§Vw OrE
3
 AZwà¶moJ go A§Jya H$s ewîH$Z 

H$mBZo{Q>Šg na H$moB© à^md Zht hþAm& 

_o{S>H$m Ho$ ewÕ E§WmogmB{ZZ ag go E§WmogmB{ZZ H¡$ßgwb 
’$mo_y©boeZ H$m {dH$mg {H$¶m J¶m, {Ogo _mZd Cn¶moJ Ho$ {bE 
IwamH$ nyaH$ Ho$ ê$n _o à¶moJ {H$¶m Om gH$Vm h¡& Bg ’$mo_y©boeZ 
Ho$ [abrµO  H$mBZo{Q>Šg AÜ¶¶Z _| nm¶m J¶m {H$ noQ> ag Ho$ nrEM 
(1.2) na E§WmogmB{ZZ Vrd«Vm go [abrµO hmoVr h¢& 

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

A§Jya _| Anì¶¶ H$mBZo{Q>Šg Ho$ AmYma na, âbwŠgmnm¶amoŠgS> 
+ nmBamŠbmoñQ´>mo{~Z, _oQ´>µ’$oZmoZ Am¡a âbmonmBam_ + Q>oã¶yH$moZmµOmob 
Ho$ {bE Vw‹S>mB© nyd© A§Vamb H«$_e… 60, 22 Am¡a 60 {XZ {ZpíMV 
{H$E JE&  

dactylopii. Volatile compounds from 5 bacteria 
effectively induced behavioural changes in A. 
dactylopii. The volatiles from these isolates attracted 
this parasitoid in dual arm ‘Y’ tube olfactometer. 

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

Wine lees obtained from 10 different varieties 
were evaluated for functional and nutritional 
properties. Lees from Cabernet Sauvignon had 
maximum tannin (11.98 mg/g) and anthocyanin (840 
mg/g) contents. Similarly, pomace collected from red 
grape varieties was rich in functional components like 
phenolics, tannins and anthocyanins. Pomace obtained 
from Medika was rich in phenolics (44 mg/g), tannin 
(39.61 mg/g) and anthocyanin (78.39 mg/kg). Cookies 
prepared from Medika pomace also had highest 
anthocyanin (56.34 mg/kg) and antioxidant property 
(225.2 mg/g). 

Pasteurized juice of Medika could be stored up to 
4 months without any change in colour intensity and 
sensory characters. Minor decline in these properties 
was observed after four months.

In an experiment on effect of GA3 treatment 
on raisin quality and recovery, it was observed that 
higher raisin recovery was obtained from GA3 treated 
grapes of Sonaka and Manik Chaman. Similarly GA3 
application resulted in higher proportion of golden 
raisins. However, GA3 application did not affect drying 
kinetics of grapes.

Anthocyanin capsule formulation was developed 
from pure anthocyanin extract of Medika as a dietary 
supplement for human consumption and its release 
kinetics was studied. The anthocyanin was released 
quickly at stomach pH (1.2).

Food safety in grapes and its 
processed products

Based on dissipation kinetics, preharvest interval 
for fluxapyroxad + pyraclostrobin, metrafenone and 
fluopyram + tebuconazole was established to be 60, 22 
and 60 days, respectively in grapes.
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A§Jya H$mo dmBZ Am¡a ag _| àg§ñH$aU H$aVo g_¶ H$m~]S>m{O_, 
{nH$moŠgrñQ´>mo{~Z, Eå_opŠQ>Z ~|OmoEQ> Am¡a _oWmo{_b Ho$ {bE àmogoqgJ 
KQ>H$ H$m Am§H$bZ {H$¶m J¶m& àg§ñH$aU CnMma Ho$ n[aUm_ñdê$n  
Adeof ̂ ma _| g_J« H$_r nmB© JB©& àg§ñH$aU H$maH$ H$m~]S>m{O_ Ho$ 
{bE 0.16 go 0.85 Ho$ ~rM, {nH$moŠgrñQ´>mo{~Z Ho$ {bE 0.04 go 
0.09, Eå_opŠQ>Z ~|OmoEQ> Ho$ {bE 0.045 go 0.17; Am¡a _oWmo{_b 
Ho$ {bE 0.004 go 0.11 nm¶m J¶m&

Kaoby ~mOma go EH$Ì {H$E JE 34 A§Jya Z_yZm| _| go 21 Z_yZm| 
Zo B©¶y Am¡a E’$EgEgEAmB© E_AmaEb H$m AZwnmbZ {H$¶m&

¶yamonr¶ g§K Ho$ Xoem| _| {Z¶m©V Ho$ {bE VmOm A§Jya _| 
H¥${fagm¶Z Adeofm| H$mo {Z¶§{ÌV H$aZo Ho$ {bE Ad{eï> {ZJamZr 
H$m¶©H«$_ Ho$ VhV Bg df©, {Z¶m©V Ho$ {bE 38044 A§Jya {H$gmZ Zo 
n§OrH$aU {H$¶m& 44 H$sQ>ZmeH$m| Am¡a 191 H$sQ>ZmeH$m| H$s gyMr 
na ZOa aIr JB©& 2016-17 Ho$ Xm¡amZ, Ag’$b Z_yZm| Ho$ AmYma 
na 722 à^mdr Am§V[aH$ AbQ>© Omar {H$E JE, Omo 6.62% 
Z_yZm {d’$bVmAm| H$mo àX{e©V H$aVo h¢& nmE OmZo dmbo à_wI 
agm¶Z ’$m°aŠbmoa’o$Ý¶wamoZ (grnrnr¶y) (245 Z_yZo), 4-~«mo_mo-
2-Šbmoamo{’$Zmob (àmonoZmo’$m°g Ho$ _oQ>m~mobmBQ>) (172 Z_yZo) Am¡a 
Šbmoanm¶arµ’$mog (112 Z_yZo) Wo&

EZB©EM VWm Q>rEgnr H$m¶©H«$_

M§’$B©, {_µOmoa_ _| N>: ~JrMm| H$m Xm¡am {H$¶m J¶m Am¡a CËnmXH$m| 
H$mo ’$bXm¶H$Vm _| gwYma Ho$ {bE Cn¶wº$ g_¶ na N>§Q>mB© H$aZo Am¡a 
hmBS´moOZ gmBZm_mBS> Ho$ à¶moJ H$s gbmh Xr JB©& {H$gmZm| Ho$ ~mJ 
Am¡a amÁ¶ ~mJdmZr {d^mJ Ho$ ~mJm| _| _mV¥ bVm ãbm°H$ H$m {dH$mg 
{H$¶m J¶m& {H$gmZ Ho$ ~JrMo _| nmobrhmCg H$m {Z_m©U {H$¶m J¶m 
Am¡a A§Jya ~JrMo Ho$ à^mdr à~§YZ Ho$ {bE AZoH$ Am¡µOma _wh¡¶m 
H$amE JE& ’$bXm¶r Ho$Z àm{á Ho$ {bE _mV¥ ãbm°H$ H$m aIaImd 
Zm_H$ à{ejU H$m¶©H«$_ H$m Am¶moOZ {H$¶m J¶m&>

JwUr¶ amonU gm_J«r H$m CËnmXZ

_ybd¥ÝVm| Am¡a {µH$ñ_m| H$s Hw$b 77848 O{‹S>V H$b_m| H$mo 
A§Jya CËnmXH$m|, gaH$mar EO§{g¶m| Am¡a AZwg§YmZ g§ñWmZm| H$mo 
{dV[aV {H$¶m J¶m& ¶h nm¡Y gm_J«r _hmamï´>, H$Zm©Q>H$, CÎma àXoe, 
_Ü¶ àXoe, JwOamV Am{X amÁ¶m| _| {dV[aV H$s JB©& 

àm¡Úmo{JH$s hñVm§VaU

A§Jya CËnmXH$m| H$s g_ñ¶mAm| Ho$ {ZdmaU Ho$ {bE {ZXoeH$ 
Am¡a d¡km{ZH$m| Zo AZoH$ àjoÌ Xm¡ao {H$E& H|$Ð Zo _hmamï´> Am¡a CÎma 

Processing factor for carbendazim, picoxystrobin, 
emamectin benzoate and methomyl was evaluated 
while processing grape berries to wine and juice. An 
overall reduction in residue loads was observed as a 
consequence of processing treatment. The processing 
factor ranged between 0.16 to 0.85 for carbendazim, 
0.04 to 0.09 for picoxystrobin; 0.045 to 0.17 for 
emamectin benzoate; 0.004 to 0.11 for methomyl.

Out of 34 grape samples collected from domestic 
market only 21 samples complied with EU and FSSAI 
MRLs.

This year under residue monitoring programme 
for controlling agrochemical residues in table grapes 
for export to EU countries, 38044 grape farmers were 
registered for export. A list of 44 pesticides and 191 
pesticides were monitored. During 2016-17, 722 
effective internal alerts were issued based on the failed 
samples, which accounted for 6.62% sample failures. 
The major pesticide detected were forchlorfenuron 
(CPPU) (245 samples), 4-bromo-2-chlorophenol 
(metabolite of profenophos) (172 samples) and 
chlorpyrifos (112 samples).

NEH and TSP program 

Six vineyards were visited in Champhai, Mizoram 
and growers were advised to prune at proper time 
and apply hydrogen cynamide for improving the 
fruitfulness. Mother vine block were developed 
at farmers’ field as well as in the fields of state 
horticulture department.  A polyhouse was constructed 
in farmers’ field and several tools were supplied to 
farmers for effective management of vineyards. A 
training programme on ‘Maintenance of mother block 
for production of fruitful canes’ was organised.

Production of quality planting 
material

A total of 77848 rooted cuttings of rootstocks 
and scion varieties were distributed to grape growers, 
government agencies and research institutes. This 
planting material was distributed in Maharashtra, 
Karnataka, Uttar Pradesh, Madhya Pradesh, Gujarat, 
etc.

Transfer of technology

Several field visits were taken up by the Director 
and scientists of the Centre to address the problems 
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àXoe _| N>: {H$gmZ _obo/ àXe©Zr _| AnZo ñQ>m°b bJmE& BZ 
àXe©{Z¶m| Ho$ Xm¡amZ 1500 go ^r A{YH$ {H$gmZm| Zo g§ñWmZ Ho$ 
ñQ>m°b H$m Xm¡am {H$¶m& A§Jya CËnmXZ Ho$ {d{^Þ nhbwAm| Am¡a Vw‹S>mB© 
níMmV àm¡Úmo{JH$s go g§~pÝYV gyMZm {d{^Þ _mÜ¶_m| O¡go à{ejU 
H$m¶©H«$_, àjoÌ ^«_U, A§Jya CËnmXH$m|/ Agmo{eEeZ Ho$ go{_Zma _| 
^mJoXmar, do~ gbmhH$mar (50), ao{S>¶mo dmVm©, g§ñWmZ _| {H$gmZm| 
go nmañn[aH$ dmVm©, g§ñWmZ H$s do~gmBQ> na {H$gmZ H$m°Z©a _| 
OmZH$mar, Am{X Ho$ Ûmam A§Jya CÚmoJ go Ow‹S>o AZoH$ {hVYmaH$m| VH$ 
nhþ§MmB© JB©& df© Ho$ Xm¡amZ H$ar~ 330 {H$gmZm|, Omo {H$ H$Zm©Q>H$ 
(32), _Ü¶ àXoe (238), _hmamï´> (39) Am¡a amOñWmZ (21) 
go AmE Wo, Zo A§Jya CËnmXZ na OmZH$mar Am¡a H|$Ð _| {dH${gV 
àm¡Úmo{J{H$¶m| na kmZ AO©Z Ho$ {bE H|$Ð H$m Xm¡am {H$¶m& Am_ OZVm  
H$mo A§Jya IoVr Am¡a àg§ñH$aU Ho$ {d{^Þ nhbwAm| na {e{jV H$aZo 
Ho$ {bE H|$Ð Ho$ àjoÌ _| EH$ A§Jya {Xdg H$m Am¶moOZ {H$¶m J¶m, 
{Og_| 400 go ^r A{YH$ bmoJm| Zo ^mJ {b¶m& 

Ob à¶moJ j_Vm Am¡a eyÝ¶ H$sQ>Zmer Ad{eï> A§Jya CËnmXZ 
àm¡Úmo{J{H$¶m| H$m {d{^Þ ñWbm| na {H$gmZm| Ho$ àjoÌ _| àXe©Z 
{H$¶m J¶m& 

H|$Ð _| {dH${gV Xmo àm¡Úmo{J{H$¶m| O¡go _o{S>H$m Oyg H$m àg§ñH$aU 
VWm Ad{eï> AnKQ>Z Am¡a nmXn d¥{Õ ~‹T>mZo Ho$ {bE OrdmUw àWH$ 
na nmQ>©Za _moS> _| AZwg§YmZ Am¡a {dH$mg Ho$ {bE àmBdoQ> H§$nZr Ho$ 
gmW g_Pm¡Vm kmnZm| na hñVmja {H$E JE& 

_mZd g§gmYZ {dH$mg

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

amOñd Am¶

én¶o 76.39 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 CËnÞ {H$¶m J¶m& 

reported by growers. Centre arranged stalls in six Kisan 
Melas / Exhibitions organized in Maharashtra and 
Uttar Pradesh. About 1500 people visited institute’s 
stall 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 (50), 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, about 330 
farmers from Karnataka (32) Madhya Pradesh (238), 
Maharashtra (39) and Rajasthan (21) visited the Centre 
to know about viticulture and technologies developed 
at the Centre. A open grape day was organized on the 
Centre’s farm to educate general public about different 
aspects of viticulture and grape processing, which was 
attended by more than 400 people. 

Demonstration of technology on water use 
efficiency and production of zero pesticide residue 
grapes was held in farmer’s field at different locations. 

Memorandam of Agreement was signed with 
private companies for commercialization of two 
technologies viz. processing of Medika Juice and 
R&D on a bacterial isolate for pesticide degradation 
and plant growth promotion in partnership mode. 

Human resource development

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

Revenue generation

Revenue of Rs. 76.39 lakhs was generated through 
training, consultancy, contract research and services, 
sale of planting material and farm produce.
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ñWmnZm Ho$ ~rg  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¢& 16 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$ 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$í_ra, boh-bÕmI Am¡a {h_mMb àXoe 
_| AÝdofU {H$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$a "_o{S>H$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$‹S>o EH${ÌV {H$E Om aho h¢& grS>b¡g A§Jya _| S>mCZr {_bS>çy 
à{VamoYH$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> {dabZ Am¡a _{U XrKuH$aU 
AdñWmAm| na OrE

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

AdñWm {deof OrZm| H$s nhMmZ H$s JB©& BZ OrZm| _| 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 µ’$¡ŠQ>g© 
H$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 twenty 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 team of 16 scientists is involved in research 
on all aspects of viticulture and enology. A grape 
gene bank in field comprising 442 collections from 
India and few from abroad has been established. The 
germplasm was characterized based on phenotypic and 
molecular characters and a catalogue of germplasm 
was prepared. The germplasm was also evaluated for 
many desirable traits for direct commercial use or 
for improvement of existing cultivars. Explorations 
were carried out in Jammu and Kashmir, Leh-Ladakh 
and 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 ‘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 
important ongoing breeding program is to introgress 
downy mildew resistance in Seedless grapes and 
molecular markers are being used to identify 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¥§Vm| 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$s _mÌm hmoZo na gmo{S>¶_ AnJ«hU H$mo 
amoH$Zo _| Ag_W© h¡& BZ n[apñW{V¶m| _| A{YH$ gmo{S>¶_ AndO©Z 
j_Vm Ho$ H$maU 110Ama A{YH$ 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 Ho$ 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 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 AZwà¶moJ 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$m 
àXe©Z narjU {b¶m J¶m Wm& Bgr àH$ma O¡d {Z¶§ÌH$m| Ho$ narjU 
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$moS>_m© n¥W¸$m| H$s nhMmZ H$s JB© Am¡a CZ 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 in 
conditions where soil and irrigation water have high 
sodium content. 110R was found to be more suitable 
under such conditions due to its higher Na+ exclusion 
capabilities. Identifying rootstocks for other commercial 
table grapes such as Red Globe and Fantasy Seedless 
and wine grapes viz. Cabernet Sauvignon and Sauvignon 
Blanc are ongoing. The vine growth stage wise nutrient 
and water requirements for Thompson Seedless and 
Cabernet Sauvignon grapes were worked out. These 
technologies result in considerable saving of nutrients 
and water and enhance input use efficiency in vineyards. 
Identification of nutrient deficiency symptoms in farmer’s 
field and suggesting appropriate nutrient applications has 
overcome many problems in cultivation. Demonstration 
trials on techniques to improve water use efficiency 
were 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 real time forecasted weather and vine growth 
stages. This has resulted in better disease management 
with less number of fungicide applications. 
Demonstration of this technology to farmers in their 
own vineyards has boosted their confidence in 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 are 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 help farmers 
for right selection of insecticide. 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. 
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^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$m ¶h Mm¡Xhdm± df© Wm& Bg df© {Z¶m©V Ho$ {bE 38044 àjoÌ 
n§OrH¥$V hþE& Bg g§ñWmZ Zo {gµ’$m[ae {H$E ZmerOrd ZmeH$m| 
H$s gyMr Am¡a {ZJamZr Ho$ agm¶Zm| H$s gyMr H$m AÚVZ {H$¶m 
{Oggo H$m’$s hX VH$ ¶yamonr¶ g§K E_AmaEb go J¡a AZwnmbZ 
H$_ hþAm& Hw$b {_bm H$a A§Jya JwUdÎmm _| gwYma hþAm Am¡a {g’©$ 
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& 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& 

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 
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¡& 

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 different 
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. 

The Centre has been successfully implementing 
the residue monitoring plan (RMP). This was the 
14th 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 more than 
38044 farms had registered for export. This institute 
updated the package of practice related to the list of 
recommended pesticides and also the list of chemicals 
for monitoring which minimized non-compliance to the 
EU-MRLs 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 farm machinery, establishment of 
new experimental vineyards and replanting of old and 
unproductive vineyards. Several economy measure like 
replacement of CFL with LED lamps and procure of 
farm implements for increasing labour efficiency were 
taken up during recent years.

The scientists regularly visited vineyards across 
India and have 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, 
Research Advisory Committee and inputs from 
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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, AmR> ~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
�� gwa{jV A§Jya CËnmXZ Am¡a CËnmXH$Vm na H$m¶©Zr{VH$ Am¡a 
àm¶mo{JH$ AZwg§YmZ&

�� A§Jya Ho$ A{YH$ Am¡a gVV CËnmXZ Ho$ {bE àm¡Úmo{JH$s H$m 
A§VaU Am¡a j_Vm {Z_m©U&

�� ImÚ gwajm Am¡a ’$bm| _| H$sQ>ZmeH$m| Ho$ Adeof Ho$ {bE 
amï´>r¶ ao’$ab à¶moJembm&

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 Vw‹S>mB©-nyd© Am¡a 
níMmV 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 à_wI H$m¶©H«$_ AO¡{dH$ 
(Vmn Am¡a AmÐ©Vm) Am¡a O¡{dH$ (H$sQ> Am¡a ’$Ýµ’w$Xr amoJ) VZmd 
n[apñW{V¶m| _| A§Jya CËnmXH$Vm gwYma Ho$ {bE {ZU©¶ g_W©Z 
àUmbr H$m {dH$mg Wm& 

other stake-holders are deliberated by PME cell for 
identifying the research priority areas. Presently 
research is conducted under broad areas of genetic 
resources and improvement, production technology, 
plant health management and pre and postharvest 
technology. Besides seven institutional research 
programmes, eight externally funded projects and four 
ICAR ORP projects are in progress. The Centre also 
undertakes consulting and mandate related contractual 
research projects.

Mandate
�� Strategic and applied research on safe grape 

production and productivity.
�� Transfer of technology and capacity building 

of stakeholders for enhanced and sustained 
production of grapes.

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

Thrust areas of research

1.	 Conservation, characterization and utilization of 
grape. 

2.	 Genetic improvement of grape.

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

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

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

6.	 Food safety in grapes and its processed products

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

The Centre’s flagship programme was 
“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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{dÎmr¶ {ddaU / Financial Statement

(é. bmI _| / Rs. in lakhs)

H«$. g§.
Sl. No.

erf©
Heads

Ama B©
R.E. 2015-16

ì¶¶
Expenditure 

2016-17

A§{V_ AZwXmZ
Final Grant

amOñd Am¶
Revenue 

Generated

योजना 
Plan

गैर योजना 
Non-Plan

योजना 
Plan

गैर योजना 
Non-Plan

योजना 
Plan

गैर योजना 
Non-Plan

1. ñWmnZm à^ma / Estt. 
Charges

0.00 416.26 0.00 404.93 0.00 416.26

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

4. ¶mÌm ^Îmm / T.A. 5.84 3.00 5.84 3.00 5.84 3.00

5. CnH$aU / Equipment 17.20 4.00 17.20 3.99 17.20 4.00

6. AmB© Q>r / IT 1.53 0.00 1.53 0.00 1.53 0.00

6. nwñVH$mb¶ / Library 
books

1.43 0.00 1.43 0.00 1.43 0.00

5. AÝ¶ à^ma / Other 
charges

72.26 252.49 72.26 252.48 72.26 252.49

6. {Z_m©U H$m¶© / Works 127.87 0.00 127.87 0.00 127.87 0.00

7. ’$ZuMa / Furniture 15.97 2.00 15.97 2.00 15.97 2.00

8. n|eZ / Pension 0.00 73.15 0.00 49.19 0.00 73.15

Hw$b / Total 242.10 751.00 242.10 715.59 242.10 751.00 76.39

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 16 0

3. VH$ZrH$s / Technical 8 7 1

4. àemg{ZH$ / Administrative 13 7 6

5. ghm¶H$ / Supportive 7 7 0

Hw$b / Total 45 38 7
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AZwg§YmZ CnbpãY¶m± 
RESEARCH ACHIEVEMENTS

A§Jya AZwdm§{eH$ g§gmYZ à~§YZ 

A§Jya à{d{ï>¶m| H$m Am¶mV 

A§Jya AmZwd§{eH$ g§gmYZm| H$mo _O~yV H$aZo Ho$ {bE, g§¶wº$ 
amÁ¶ H¥${f {d^mJ, g§¶wº$ amÁ¶ A_arH$m, go  ’$adar, 2017 _| 
Mma JwU {d{eï> A§Jya à{d{ï>¶m| H$m Am¶mV {H$¶m J¶m& {d{eï> JwU 
Ho$ gmW à{d{ï>¶m| H$s gyMr Vm{bH$m 1 _| Xr JB© h¡&

Vm{bH$m 1: Am¶m{VV à{d{ï>¶m| H$m {ddaU
Table 1: Deatails of imported grape accessions

H«$.g§.
Sl. No.

{H$ñ_ H$m Zm_
Name of variety

{dXoer g§J«h g§»¶
Exotic Collection Number

{d{eï> JwU
Traits

1 Romulus Seedless EC902172 No GA required, stores well

2 Challenger EC902173 Red, table purpose, Early 

3 Einset EC902174 Seedless, red table & raisin purpose, early

4 Vanessa Seedless EC902175 Red, table purpose, early, crisp berries, resist 
rain

Management of grape genetic 
resources

Import of grape accessions

To strengthen the grape genetic resources, four 
trait specific grape accessions were imported from 
United State Department of Agriculture, USA during 
February, 2017. The list of accessions with trait is 
presented in table 1.

I.	 A§Jya H$m g§ajU, M[aÌm§H$Z Am¡a Cn¶moJ
I.	 Conservation, characterization and utilization of grape

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

118 A§Jya à{d{ï>>¶m| Ho$ nmgnmoQ>© Am§H$‹S>o ^mH¥$AZwn-
EZ~rnrOrAma, ZB© {Xëbr H$mo ^oOo JE& BZ Am§H$‹S>m| Ho$ AmYma na 
BZ à{d{ï>>¶m| Ho$ {bE Xoer g§J«h (AmB©gr) g§»¶m Amd§{Q>V H$s JB©& 
dV©_mZ _|, Hw$b 416 à{d{ï>>¶m| Ho$ AmB©gr Z§~a h¢&

Allotment of IC numbers to grape 
accessions 

Passport data of 118 grape accessions were 
compiled and submitted to ICAR-NBPGR, New Delhi 
based on which Indigenous collection (IC) numbers 
were allotted to these accessions. Presently, total 416 
accessions have IC numbers.
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Am¶m{VV A§Jya à{d{ï>¶m| H$m g§JamoY níMmV {ZarjU 

S>m°. S>r. ~r. naI, àYmZ d¡km{ZH$, nmXn g§JamoY g§^mJ, 
^mH¥$AZwn-EZ~rnrOrAma, ZB© {Xëbr Zo ¶yEgS>rE, ¶yEgE go 
Am¶m{VV A§Jya à{d{ï>¶m| H$s Om§M H$s& n¥W³H$aU pñW{V¶m§, bVm 
ñdmñÏ¶ Am¡a nÎmr Z_yZm| _| dm¶ag narjU Ho$ AmYma na {ZarjU 
{H$¶m J¶m Am¡a Zm¡ _| go gmV à{d{ï>¶m± dm¶ag _w³V nmB© JBª&

OZZÐì¶ H$m M[aÌm§H$Z, àboIZ Am¡a nwZ¶w©{dH$aU 
(H¥${fO¡d{d{dYVm na gh ì¶dñWm AZwg§YmZ _§M Ûmam 
Am§{eH$ ê$n go {dÎm nmo{fV)

OZZ Ðì¶ _| 100 A§Jya à{d{ï>¶m| Ho$ M[aÌm§H$Z _| VoOr bmB© 
JB© Am¡a ~mJdmZr g§~§{YV bjUm|  Ho$ Am§H$bZ Ho$ Abmdm  à_wI 
amoJm| (S>mCZr Am¡a nmCS>ar {_bS>çy Ed§ E§W«mŠZmog) Am¡a H$sQ>m| 
Ho$ {bE {Z¶{_V Om§M H$s JB©& df© Ho$ Xm¡amZ Hw$b 35 bjUm| 
(15 JwUmË_H$ Am¡a amoJ-H$sQ> Om§M g{hV 20 n[a_mUmË_H$) H$mo 
M[aÌm§H$Z Ho$ {bE à¶moJ {H$¶m J¶m& ~mJdmZr g§~§{YV bjUm| _| 
Oyg _mÌm, 100 ~rO dOZ Am¡a JwÀN> gKZVm Ho$ {bE à{d{ï>¶m| 
_| gdm©{YH$ {d{^ÞVm Wr (Vm{bH$m 2)& Bg H$m¶© H$m CX²>Xoí¶, 
CnbãY OZZÐì¶ Ho$ M[aÌm§H$Z Ûmam é{MH$a JwUm| dmbr à{d{ï>¶m|, 
{OÝho àOZZ H$m¶© _| ~Vm¡a XmVm ómoV Ho$ ê$n _| à¶moJ {H$¶m 
Om gHo$, H$s nhMmZ H$aZm h¡& Hw$N> à_wI bjUm| O¡go {dab 
JwÀN>, àmH¥${VH$ ê$n go _moQ>r _{U, ’$bmoËnmXZ j_Vm, amoJ Am¡a 
H$sQ> à{VamoYZ j_Vm, Ho$ {bE Hw$N> à{d{ï>¶m| H$s nhMmZ H$s JB© 
(Vm{bH$m 3)& EH$ H¡$Q>mbm¡J ~ZmZo Ho$ {bE Am§H$‹S>o g§H${bV {H$E 
Om aho h¢& 

A§Jya OZZÐì¶ Ho$ _mV¥ ãbm°H$ Ho$ nwZ¶w©{dH$aU Ho$ {bE 400 
A§Jya à{d{ï>¶m| H$s ñd_y{bV H$b_| ~ZmB© & 

N>m§Q>r JB© A§Jya {µH$ñ_m| H$m ~hþñWmZr¶ àXe©Z  

Oyg JwUdÎmm Am¡a Oyg Ho$ g_J« narjU Ho$ {bE _o{S>H$m 
{H$ñ_ H$m narjU EAmB©grAmanr-_§Xgm¡a _| VWm Ho$Ama ìhmBQ> H$m 
{H$gmZ àjoÌ _| {H$e{_e JwUdÎmm Ho$ {bE Am§H$bZ {H$¶m J¶m&

Oyg {H$ñ_ 

_o{S>H$m 

_o{S>H$m _| dZñn{VH$ d¥{Õ _mnXÊS>m|, ’$b CnO, JwUdÎmm, 
Oyg _mÌm Am¡a Oyg Ho$ g_J« narjU Ho$ {bE Xmo df© (2015-16 
Am¡a 2016-17) Ho$ Am§H$‹S>o EH${ÌV {H$E JE&

Post quarantine inspection of imported 
grape accessions

Dr. D. B. Parakh, Principal Scientist, Division of 
Plant Quarantine, ICAR-NBPGR, New Delhi inspected 
the imported grape accessions from USDA, USA. 
Inspection was done based on isolation conditions, 
vine health and virus testing in leaf samples. Among 
nine accessions seven were found to be virus free.

Characterization, documentation and 
regeneration of grape germplasm (Partly 
funded by Consortium Research Platform 
(CRP) on Agrobiodiversity)

Characterization of 100 grape accessions was 
intensified by regular screening for disease (downy 
mildew, powdery mildew and anthracnose) and insects 
along with screening for horticultural traits. During the 
year, total 35 traits (15 qualitative and 20 quantitative 
including screening for disease-pest) were used 
for characterization. Accessions showed maximum 
variation for juice content, 100 seed weight and 
bunch compactness (Table 2) among the horticultural 
traits. The objective of the work was to characterize 
the available germplasm to identify the accessions 
with trait of interest, which can be used as potential 
donor sources in the breeding programme. Some of the 
accessions were identified for the traits such as loose 
bunch, naturally bold berries, fruitfulness, diseases and 
pest resistance/tolerance (Table 3). This data is being 
compiled for the preparation of a catalogue.

During the year, own root cuttings of 400 grape 
accessions were regenerated for rejuvenation of 
mother block for grape germplasm.

Multi-locational performance of 
short listed grape varieties

The performance of Medika for juice quality was 
evaluated at AICRP, Mandsaur, and KR White was 
evaluated for raisin quality at farmer’s field.

Juice Variety 
Medika

The data on performance of Medika in relation to 
vegetative growth parameters, fruit yield, quality, juice 
recovery and overall test of juice was collected for two 
years (2015-16 and 2016-17).
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Vm{bH$m 3: bm^Xm¶H$ à_wI bjUm| Ho$ {bE g§^m{dV A§Jya à{d{ï>¶m| H$s gyMr
Table 3. List of potential grape accessions for important traits of interest

H«$_ 
g§»¶m
S. No.

bjU
Characters

{H$ñ_|
Varieties

1 T>rbm JwÀN>m
Loose bunch

~mBªH$s Aã¶mX, JmoBWo, g¡’$a, ãb¡H$ _ñH$Q>, ’|$Q>mgr grS>b¡g, bmO© ìhmBQ>, {gHo$ar, 
nrEg©, {XbIwe, Bgm~obm, B© 2-7
Banquie Abyad, Goethe, Ceffer, Black Muscat, Fantasy Seedless, Large 
White, Sekerie, Pierce, Dilkhush, Isabella,  E 2-7

2 ñdm^m{dH$ ê$n go ~‹S>r _{U (>18{__r)
Naturally bold berries (>18mm)

{H$e{_e bwMrñQ>r, ’$Q>oñH$m {Z¶mJ«m, Abu noaboQ>, gr~b 9308, [a~r¶a
Kishmish Luchisty, Fatesca Neagra, Early Perlette, Seibel 9308, Rebier

3 ’$bV (3-4 nwînH«$_/ emIm)
Fruitfulness (3-4 inflorescence/
shoot)

EM 516, _bKm, nrEg©, ^moH$ar, ãb¡H$ _ñH$Q>
H 516, Malagha, Pierce, Bhokri, Black Muscat

4 amoJ g{hîUw / à{VamoYr (1-3 ¶ynrAmodr aoqQ>J)
Disease tolerant/resistance (1-3 UPOV rating)

A S>mCZr {_bS>çy
Downy mildew

M§nZob, Aå~a ³drZ, go¶do {dbmS©> 12309, go¶do {dbmS©> 18402, go¶do {dbmS©>  
12364, go¶do {dbmS©> 12375, Ibrbr, H¡$amo{bZm ãb¡H$ amoO, {~¶§H$m
Champanel, Amber Queen, Seyve Villard 12309, Seyve Villard 18402, 
Seyve Villard 12364, Seyve Villard12375, Khalili, Carolina Black Rose, 
Bianca

B nmdS>ar {_bS>çy
Powdery mildew

³drZ Am°’$ dmBZ¶mS©>, go’$a, Q>ZQ>, Ibrbr, Aå~a ñdrQ>, amoO gmBQ>Q>, ãb¡H$ _ñH$Q>, 
drZg, boH$ E_aëS>, _bKm, JmoEW, B© 2-7, go¶do {dbmS©> 12309, nrEg©, EM 27, 
Bgm~obm, N>moëQy> ìhmBQ>, a§Jñno, {H$e{_e _moëS>moñdH$s
Queen of vineyards, Ceffer, Tannat, Kalili, Amber Sweet, Rose Ciotet, 
Black Muscat, Venus, Lake Emerald, Malagha, Goethe, E 2-7, Sevye 
Villard 12309, Pierce, H 27, Isabella, Chholtu White, Rangspay, Kishmish 
Moldowskyi 

C EÝW«ŠZmoO
Anthracnose

Ibrbr, amoO gmBQ>Q>, drZg, boH$ E_aëS>, JmoEW, go¶do {dbmS©> 23501, go¶do {dbmS©> 
12309, go¶do {dbmS©> 123575, go~b 9308, nrEg©, Bgm~obm, N>moëQy> ìhmBQ>, a§Jñno, 
[aµO_V, {H$e{_e _moëS>moñdH$s, {H$e{_e bw{MñQ>r, {gHo$ar
Khalili, Rose Ciotat, Venus, Lake Emerald, Goethe, Seyve Villard 23501, 
Seyve Villard 12309, Seyve Villard 12375, Seibel 9308, Pierce, Isabella, 
Chholtu White, Rangspay, Rizamat, Kishmish Moldowsky, Kishmish 
Luchistyi, Sekeri

5 amoJ g{hîUw / à{VamoYr
Insect tolerance/resistance

A _r{b~J (à{V nm¡Ym _r{b~J H$m°bmo{Z¶m|  
H$s g§»¶m 0-1)
Mealybug 
(no. of mealybug colonies/plant 
– 0-1)

gm¡{dg, go¶do {dbmS©> 23501, ~§Jbmoa nn©b, nb© Am°’$ H$gm~m, amoO gmBQ>Q>, ’«$_mogm 
Aë~m, N>moëQy> ìhmBQ>, Bgm~obm, boH$ E_aëS>, go_rbmoZ, Amob§{n¶m, {gHo$ar,  go¶do 
{dbmS©> 23501, go¶do {dbmS©> 18402, ~oÄOµþhmo, ãb¡H$ _ñH$Q>, drZg
Sauvis, Sevye Villard 23501, Bangalore Purple, Pearl of Casaba, Rose 
Ciotat, Frumoasa Alba, Chholtu White, Isabella, Lake Emerald, Semillon, 
Olympia, Sekerie, Sevye Villard 12309, Sevye Villard 18402, Benzuiho, 
Black Muscat, Venus



12

^mH¥$AZwn-am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2016-17

H«$_ 
g§»¶m
S. No.

bjU
Characters

{H$ñ_|
Varieties

B _mBQ²g (à{V nËVr _mBQ²g H$s g§»¶m: 
0-0.05)
Mites (no. of mites/leaf : 0-0.05)

go¶do {dbmS©> 23501, N>moëQy> ìhmBQ>, nb© Am°’$ H$gm~m, gm¡{dg
Sevye Villard 23501, Chholtu White, Pearl of Casaba, Sauvis

C {W«ßg ( 1 {W«ßg à{V Q>hZr)
Thrips (<1 thrips/shoot)

a§Jñno ìhmBQ>
Ranspay White

D O¡{gS²g (à{V Q>hZr O¡{gS> g§»¶m: 
0-0.05)
Jassids (no. of jassids/shoot: 
0-0.05)

’«$_mogm Aë~m, {gZgm¡Q>, amCgmZo, a¡S> Jmbm, no{Q>Q> {gam, boH$ E_aëS>, _bKm, go¶do 
{dbmS©> 18402, _mo{V¶m, JmoëS>, ~mBªH$s Aã¶mX, B© 8-5, AbmpådH$, nrEg©,  N>moëQy> 
ìhmBQ>, {H$e{_e bw{MñQ>r, Ibrbr, ~§Jbmoa nn©b, A~oS>mo
Frumoasa Alba, Cinsault, Rousanne, Red Gala, Petit Syrah, Lake Emerald, 
Malagha, Sevye Villard 18402, Motia, Gold, Banquie Abyad, E8-5, 
Alamwick, Pierce, Choultu White, Kishmish Luchisty, Khalili, Bangalore 
Purple, Aledo

E VZm N>oXH$$(CnpñWV {N>Ð g§»¶m à{V 
nm¡Ym: 0-0.05)
Stem borer (No. of exit holes/
plant: 0-0.5)

bmO© ìhmBQ>, ~H$b¢S> ñdrQ> dmQ>a, ^moH$ar, _bKm, _mo{V¶m, go¶do {dbmS©> 23501, go¶do 
{dbmS©> 12309, go¶do {dbmS©> 12375, Jwbm~r, ~oÄOµþhmo, nrEg©, a§Jñno ìhmBQ> go’$a, 
Aå~a ñdrQ>, argqbJ, amoO {gAmoQ>oQ>, A{b¹$m§Q> ~m¡g, Bgm~obm, ãb¡H$ _ñH$Q>, N>moëQy> 
ìhmBQ>
Large White, Buckland Sweet Water, Bhokri, Malagha, Motia, Sevye 
Villard 23501, Sevye Villard 12309, Sevye Villard 12375, Gulabi, 
Benzuhio, Pierce, Ranspay White, Ceffer, Amber Sweet, Riesling, Rose 
Ciotet, Aliquant Bauschat, Isabella, Black Muscat, Goethe, Chholtu White

_§Xgm¡a n[apñW{V _|, n¡V¥H$ {µH$ñ_m| âbo_ grS>bog (70.09 
go_r) Am¡a nygm Zda§J (64.91 go_r) Ho$ _wµH$m~bo _o{S>H$m (105.09 
go_r) _| dZñn{VH$ àamoh d¥{Õ A{YH$ Wr& âbo_ grS>bog (128 
{XZ) Ho$ _wµH$m~bo _o{S>H$m (122.5 {XZ) OëXr n[an¹$ hþB©& 

_o{S>H$m _| gdm©{YH$ (71.84%) Oyg àm{á hþB© Am¡a VËníMmV 
nygm Zda§J (64.95%) Am¡a âbo_ grS>bog (61.11%) _|& Aåb 
H$s _mÌm _o{S>H$m (5.6 J«m/br) _| gdm©{YH$ Wr O~{H$ Q>rEgEg 
nygm Zda§J Am¡a âbo_ grS>bog (23.63°{~«) H$s VwbZm _| _o{S>H$m 
(19.5°{~«) _| H$_ Wm& 

EAmB©grAmanr Ho$ A§VJ©V V¡¶ma {H$E JE T>m§Mo _| amoJ Am¡a H$sQ> 
ì¶mnH$Vm Ed§ Oyg _mnXÊS>m| Ho$ Am§H$‹S>o EH${ÌV {H$E JE (Vm{bH$m 
4)& Xmo dfm] Ho$ AÜ¶¶Z na AmYm[aV Oyg JwUdÎmm _mnXÊS>m| Am¡a 
AmoJ©ZmobopßQ>H$ narjU go _o{S>H$m H$s CƒVm à_m{UV hmoVr h¡&

Under Mandsaur condition, Medika recorded 
higher shoot length (105.09 cm) as compared to its 
parents i.e., Flame Seedless (70.09 cm) and Pusa 
Navrang (64.91 cm).  Medika was early to harvest 
(122.5 days) as compared to Flame Seedless (128 days).  

The juice recovery was highest in Medika 
(71.84%) followed by Pusa Navrang (64.95%) and 
Flame Seedless (61.11%). The acid content was the  
highest in Medika (5.6 g/l) while TSS was the lowest 
(19.50°B) as compared to Pusa Navrang and Flame 
Seedless.

The data pertaining to disease and pest incidence 
and juice parameter was collected in the format devised 
under AICRP (Table 4). Based on two years study, the 
data on juice quality parameters and organoleptic test 
concluded the superiority of Medika.
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Vm{bH$m 4: A§Jya H$s {H$ñ_/g§H$a H$m A§Jya Oyg Ho$ _yë¶m§H$Z hoVw ñH$moa H$mS©>
Table 4: Score card for evaluation of grape variety / hybrid of Juice grapes 

H«$_ 
g§»¶m
S. No

{d{eï> JwU/
Characteristics

A{YH$V_ 
ñH$moa/
Max 
Score

J«oqS>J/
Grading

àñVm{dV 
{H$ñ_/
g§H$a 

(_o{S>H$m)/
Proposed 
variety/
Hybrid

(Medika)

OZH$ 1 
(âbo_ 

grS>b¡g )/
Parent 1
(Flame 

Seedless)

OZH$ 2 
(nygm 

Zda§J)/
Parent 2

(Pusa 
Navrang)

1 n[an¹$Z Ho$ {bE 
{XZ/ Days taken 
for ripening

8 110-120 
N>§C{X*/

DAP= 6

121-140 
N>§C{X*/

 DAP = 4

>140 
N>§C{X*/

DAP = 2

6 4 4

2 amoJm| Ho$ à{V à{V{H«$¶m / Reaction to diseases 

S>mCZr {_bS>çy/ 
Downy mildew

3 à{VamoYr/ 
Resistant = 3

_Ü¶_ à{VamoYr/
Moderately 
resistant = 1

g§doXZerb/ 
Susceptible = 0

3 1 3

nmdS>ar {_bS>çy/ 
Powdery 
mildew

2 à{VamoYr/ 
Resistant = 2

_Ü¶_ à{VamoYr/
Moderately 
resistant = 1

g§doXZerb/ 
Susceptible = 0

2 1 2

EÝW«oŠZmoO/ 
Anthracnose

1 à{VamoYr/ 
Resistant = 1

_Ü¶_ à{VamoYr/
Moderately 
resistant = 0

g§doXZerb/ 
Susceptible = 0

1 0 0

3 H$sQ>m| Ho$ à{V à{V{H«$¶m/ Reaction to insects

_r{b~J/ 
Mealybugs

3 à{VamoYr/ 
Resistant = 2

_Ü¶_ à{VamoYr/
Moderately 
resistant =1

g§doXZerb/ 
Susceptible = 0

3 0 2

{W«ßg/ Thrips 2 à{VamoYr/ 
Resistant = 2

_Ü¶_ à{VamoYr/
Moderately 
resistant = 1

g§doXZerb/ 
Susceptible = 0

2 1 2

_mBQ²g/ Mites 1 à{VamoYr/ 
Resistant = 1

_Ü¶_ à{VamoYr/
Moderately 

resistant = 10

g§doXZerb/ 
Susceptible = 0

1 1 1

4 JwÀN>o Ho$ a§J _| 
g_mZVm/ Colour 
uniformity of 
bunch

6 g_ê$n/ 
Homogenous 

= 6

Am§{eH$ g_
ê$n/ Slightly 
homogenous 

= 3

{df_ê$n /
Heterogeneous 

= 1

6 3 9

5 Q>rEgEg (°{~«Šg)
TSS (°B)

8 >20 = 8 18-20 = 6 <18 = 4 8 8 6

6 Hw$b AåbVm (J«m/br)
Total Acidity (g/l)

4 6-8 = 4 <6 = 2 >8 = 1 4 2 2
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H«$_ 
g§»¶m
S. No

{d{eï> JwU/
Characteristics

A{YH$V_ 
ñH$moa/
Max 
Score

J«oqS>J/
Grading

àñVm{dV 
{H$ñ_/
g§H$a 

(_o{S>H$m)/
Proposed 
variety/
Hybrid

(Medika)

OZH$ 1 
(âbo_ 

grS>b¡g )/
Parent 1
(Flame 

Seedless)

OZH$ 2 
(nygm 

Zda§J)/
Parent 2

(Pusa 
Navrang)

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

12 >15 = 10 10-15 = 6 <10 = 3 10 3 6

8 eH©$am Aåb AZwnmV/ 
Sugar Acid ratio

5 27-30 = 5 >30 = 3 <20= 1 5 5 3

9 ag àm{á/ Juice 
recovery (%)

12 >70 = 12 60-70 = 8 <60 = 5 12 5 8

10 ag H$s a§J gKZVm/
Colour intensity 
of juice

5 >10 = 5 5-10 = 2 <5 = 1 5 1 5

11 ag pñWaVm/
Juice consistency

8 {Mn{Mnm/
Viscous = 8

_mÜ¶_ 
{Mn{Mnm/ 

Moderately 
viscous = 5

VZw Ed§ 
nZrbm/

Thin and 
watery = 2

8 2 5

12 E§WmogmBE{ZÝg 
({‘J«m/110 {_br)/
Anthocyanins 
(mg/100 ml)

5 >3 = 4 2-3 = 2 <2 = 1 4 4 4

13 AmoJ}ZmobopßQ>H$ 
JwUdÎmm (1-5 
n¡_mZm)/ 
Organoleptic 
properties (1-5 
scale)

10 4-5 = 10 3-4 = 7 <3 = 3 7 10 3

14 6 _hrZo Ho$ ^§S>maU 
Ho$ ~mX a§J YmaU 
e{º$/
Colour retention 
six months after 
storage

5 _m¡{bH$ a§J/
Original 

colour = 4

Am§{eH$ 
~Xbmd/
Slight 

change = 2

a§J AdH«$_U/
Colour 

degradation 
= 0

4 2 4

  Total 100       91 53 66

*N>§C{X - N>§Q>mB© Cnam§V {XZ /DAP= Days after pruning
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Raisin grape variety

Kishmish Rozavis White (KR White)

KR White is becoming popular among the grape 
farmers due to its higher raisin recovery and quality. 
Six raisin varieties grafted on Dogridge rootstock 
spaced at 9 x 5 feet between rows and vines and trained 
to Y trellises were compared with the commercial 
check (Thompson Seedless and Clone 2A).

The data on vegetative growth parameters, yield, 
quality and raisin recovery was recorded for the 
second year. Significant differences were recorded for 
growth parameters. The variety Sundekhani (111.67 
cm) recorded the highest shoot length followed by 
Ribier (94.83 cm) while KR White recorded a shoot 
length of 93.33 cm. Number of bunches per vine 
decides the raisin yield. Among the different varieties, 
higher number of bunches were recorded in KR White, 
Sundekhani and Black Monukka (65 each).

The variety KR White also produced the highest 
bunch weight and yield (17.20 kg/vine). The higher 
yield and TSS (24.5°B) in KR White resulted in 
higher raisin recovery (26.50%) as compared to other 
varieties. 

In organoleptic test, KR White proved to be 
superior for the parameters like sweetness and overall 
acceptability (Figure 1).

{H$e{_e {H$ñ_ 

{H$e{_e amoOm{dg ìhmBQ> 

AnZr JwUdÎmm Am¡a Cƒ {H$e{_e àm{á Ho$ H$maU Ho$Ama 
ìhmBQ> A§Jya CËnmXH$m| _| {à¶ {H$ñ_ ~Z ahr h¡& S>moJ[aO _ybd¥§V 
na H$b{_V Am¡a 9x5 ’$sQ> Xyar na dmB© Q´>o{bg na à{e{jV 6 
{H$e{_e ~ZmZo dmbr {H$ñ_m| H$m Am§H$bZ, ì¶mdgm{¶H$ {H$ñ_m| 
Wm°_gZ grS>bog Am¡a 2E ŠbmoZ, Ho$ _wµH$m~bo {H$¶m J¶m&

¶h Am§H$bZ H$m Xygam df© Wm Am¡a dZñn{VH$ d¥{Õ _mnXÊS>m|, 
CnO, JwUdÎmm Am¡a {H$e{_e àm{á na Am§H$‹S>o XµO© {H$E JE& d¥{Õ 
_mnXÊS>m| Ho$ {bE _hËdnyU© A§Va XµO© {H$E JE& {H$ñ_ gw§XoImZr 
(111.67 go_r) _| gdm©{YH$ Am¡a VËníMmV [a{~Ea (94.83 
go_r) _| àamoh d¥{Õ XµO© H$s JB©, O~{H$ Ho$Ama ìhmBQ> _| 93.33 
go_r H$s àamoh d¥{Õ Wr& à{V bVm JwÀN> g§»¶m go {H$e{_e CnO  
H$m {ZYm©aU hmoVm h¡&  {d{^Þ {µH$ñ_m| _| go, Ho$Ama ìhmBQ>, gw§XoImZr 
Am¡a ãb°H$ _wZ³H$m _| gdm©{YH$ 65 JwÀN>o XµO© {H$E JE& 

Ho$Ama ìhmBQ> _| gdm©{YH$ JwÀN>m dOZ Am¡a CnO (17.20 
{H$J«m/bVm) XµO© H$s JB©& Cƒ CnO Am¡a Q>rEgEg (24.5°{~«) Ho$ 
n[aUm_ñdê$n Ho$Ama ìhmBQ> _| Xygar {µH$ñ_m| Ho$ _wµH$m~bo A{YH$ 
{H$e{_e nwZàm©{á (26.50%) hþB©&

AmoJ©ZmobopßQ>H$ narjU _|, AZoH$ _mnXÊS>m| O¡go _rR>mnZ Am¡a 
g_J« ñdrH$m¶©Vm Ho$ {bE Ho$Ama ìhmBQ> ~ohVa nmB© JB© ({MÌ 1)&

{MÌ 1: {H$e{_e {µH$ñ_m| H$m AmoJ©ZmobopßQ>H$ ñH$moa 
Figure 1: Organoleptic score of raisin varieties
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Standardization of wine varieties 
for yield and quality wine under 
Indian condition

Red wine varieties 

Ten red wine varieties grafted on 110R and trained 
to mini Y system spaced at 8’ x 4’ distance were 
studied for their performance under Indian conditions. 
As per data recorded on vegetative growth, bunch, 
berry, must and wine parameters, the variety Syrah 
performed better followed by Tempranillo (Table 5). 
This year three varieties viz Merlot, Petit Verdot and 
Cinsaut produced only a few bunches per vine (3-4) 
resulting in very less yield. Syrah recorded the highest 
bunch count (64.43) followed by Grenache (30.70) 
and Temperanillo (28.87). The fruits were harvested 
in 155.67 days (Cinsaut) to 159 days (Cabernet Franc) 
(Table 5). Higher yield was noted in Syrah followed 
by Tempranillo. No differences were observed in must 
parameters.

White wine varieties

Nine white wine varieties grafted on rootstock 
110R were evaluated for vegetative growth parameters, 
bunch and berry characters, fruit composition and wine 
quality. Considering the yield, must and wine quality, 
the variety Chenin Blanc was found better followed by 
Sauvignon Blanc and Reisling (Table 6). Number of 
bunches/vine was the highest in Chenin Blanc (43.47) 
followed by Riesling (30.73) while the variety Gros 
Meseng produced minimum number of bunches (5.87).

The days required for harvesting of bunches 
were minimum in Gewurztraminer (142 days) and 
the maximum in Viognier (159.67 days). The acid 
content in juice ranged from 5.47 to 5.67 g/l while 
the juice pH ranged from 3.25 (Sauvignon Blanc) to 
3.57 (Viognier) which was within the optimum range 
required for wine making. Based on wine quality and 
organoleptic test, Chenin Blanc, Sauvignon Blanc and 
Riesling performed better than other varieties.

^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_|

110Ama na H$b{_V Am¡a 8’x4’ H$s Xyar na {_Zr dmB© na 
à{e{jV, 10 bmb dmBZ {µH$ñ_m| H$m ̂ maVr¶ n[apñW{V¶m| _| àXe©Z 
H$m AÜ¶¶Z {H$¶m J¶m& H$m{¶H$ d¥{Õ, JwÀN>m, _{U, dmBZ _mnX§S>m| 
na XO© Am§H$‹S>m| Ho$ AmYma na, {gam Zo ~ohVa àXe©Z {H$¶m {OgH$m 
AZwgaU Q>¢nam{Zëbmo Zo {H$¶m (Vm{bH$m 5)& Bg gmb VrZ {H$ñ_m| 
O¡go _bm}, no{Q>Q> dS>m} Am¡a {gÝgm¡Q> Zo ~hþV hr H$_ JwÀN>o à{V bVm 
(3-4) H$m CËnmXZ {H$¶m, {OgHo$ n[aUm_ñdê$n BZ {µH$ñ_m| go 
~hþV hr H$_ CnO àmá hþB©& {gam Zo g~go A{YH$ JwÀN>o (64.43) 
XO© {H$E, BgHo$ ~mX J«oZoM (30.70) Am¡a Q>¢nam{Zëbmo (28.87) 
Wo& ’$b Vw‹S>mB© 155.67 {XZ ({gÝgm°Q>) go 159 {XZ (H¡$~Z} ’«¢$H$) 
VH$ H$s JB© (Vm{bH$m 5)& {gam _| g~go A{YH$ CnO nmB© JB© 
VËníMmV Q>¢nam{Zëbmo Wr& _ñQ> _mnXÊS>m| _| A§Va Zht nm¶o JE& 

gµ’$oX dmBZ {H$ñ_|

110Ama na H$b{_V Zm¡ gµ’$oX dmBZ {H$ñ_m| H$m H$m{¶H$ 
d¥{Õ _mnXÊS>m|, JwÀN> Am¡a _{U bjUm|, ’$b g§KQ>Zm Am¡a dmBZ 
JwUdËVm BË¶m{X Ho$ {bE Am§H$bZ {H$¶m J¶m& CnO, _ñQ> Am¡a 
dmBZ JwUdÎmm H$mo Ü¶mZ _| aIVo hþE, {H$ñ_ go{ZZ ãbm± ~ohVa nmB© 
JB© {OgH$m AZwgaU gm¡drZm| ãbm± VWm argqbJ Zo {H$¶m (Vm{bH$m 
6)& go{ZZ ãbm± _| JwÀN>m/bVm gdm©{YH$ (43.47) Wo VËníMmV 
argqbJ (30.73) Wr O~{H$ J«mog _og|J _| g~go H$_ (5.87) 
JwÀN>o CËnm{XV hþE&

JwÀN>m| H$s H$Q>mB© Ho$ {bE Oê$ar {XZ JwdmQ´>m{‘Za _| Ý¶yZV_ 
(142 {XZ) Wo Am¡a {dAmoZa _| A{YH$V_ (159 .67 {XZ)& ag 
_| Aåb _mÌm 5.47 go 5.67 J«m/br Wr, O~{H$ ag nrEM 3.25 
(gm¡drZm| ãbm±) go 3.57 ({dAmoZa) VH$ Wr, Omo dmBZ ~ZmZo Ho$ 
{bE Amdí¶H$ A{YH$V_ gr_m Ho$ ^rVa nmB© J¶r& dmBZ JwUdÎmm 
VWm AmoJ©ZmobopßQ>H$ narjU Ho$ AmYma na go{ZZ ãbm±, gm¡drZm| ãbm± 
VWm argqbJ AÝ¶ Ho$ _wµH$m~bo ~ohVa nmBª JBª&
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Vm{bH$m 5:  aoS> dmBZ A§Jya H$s {H$ñ_m| Ho$ H$m{¶H$ Am¡a CnO g§~§Yr _mnX§S>m| na {H$ñ_ à^md
Table 5: Varietal effect on vegetative and yield related parameters of red wine grape varieties

bmb dmBZ {H$ñ_
Red Wine Variety

AŠQy>~a 
N>§Q>mB© dOZ 
({H$J«m)

October 
Pruning 

weight (kg)

Ho$Z 
g§»¶m/
bVm

No. of 
cane/ 
vine

JwÀN>m 
g§»¶m/ 
bVm

No of 
bunches/ 

vine

Am¡gV 
JwÀN>m dOZ 

(J«m)
Average 
bunch 

weight (g)

100 _{U 
dOZ (J«m)

100 
Berry 
weight 

(g)

_{U 
g§»¶m/
JwÀN>m

No. of 
berries/
bunch

CnO/
bVm 

({H$J«m)
Yield/ 
vine 
(kg)

{gam/ Syrah 1.39 21.00 64.43 173.00 144.33 111.67 11.10

qggm¡Q>/ Cinsaut 1.60 16.00 4.37 132.33 97.00 134.67 0.57

H$bS>moH$/ Caladoc 1.04 21.00 18.80 197.67 88.00 227.33 3.77

J«oZoM/ Grenache 0.98 14.33 30.70 194.00 100.33 206.00 6.13

{Zëbw{gAmo/ Niellucio 1.30 20.33 15.97 213.67 155.00 127.33 3.43

Q>¢nam{Zëbmo/ Tempranilo 0.88 24.00 28.87 237.67 155.33 143.00 6.80

no{Q>Q> dS>m}/ Petit Verdot 0.52 17.00 4.77 95.33 108.67 87.00 0.45

_bm}/ Merlot 0.43 17.00 3.03 47.00 58.00 79.00 0.14

H¡$~Z} ’«|$H$/ Cabernet Franc 0.40 17.33 28.40 107.33 106.67 98.33 2.97

H¡$~Z} gm¡drZm|/ Cabernet Sauvignon 0.63 21.33 19.60 119.00 93.67 130.33 2.40

grdr/ CV 7.59 9.27 21.67 1.99 1.32 0.94 3.31

EbEgS>r/ LSD (P = 0.05) 0.20 5.14 13.89 8.82 4.26 3.69 0.37

gmW©H$Vm/ Significance ** ** ** ** ** ** **

II.	 A§Jya _| AmZwdm§{eH$ gwYma

II.	G enetic improvement of grape

Breeding for downy mildew 
resistance in seedless grape variety

(Partly funded by DBT under the project 
"An integrated approach of molecular 
breeeding for downy and powdery mildew 
resistance in grape")

Crossing

The details of crossing during the year are given 
in table 7.

grS>bog A§Jya {H$ñ_ _| S>mCZr {_bS>çy 
à{Vamo{YH$Vm Ho$ {bE àOZZ 

>(S>r~rQ>r n[a¶moOZm "A§Jya ‘| S>mCZr Am¡a nmCS>ar 
{‘ëS>çy à{Vamo{YH$Vm Ho$ {bE AmU{dH$ àOZZ H$s 
EH$sH¥$V nÕ{V' Ho$ VhV Am§{eH$ én go {dVnmo{fV)

H«$m°qgJ
df© Ho$ Xm¡amZ H$s JB© H«$moqgJ H$m {ddaU Vm{bH$m 7 _| {X¶m 

J¶m h¡& 
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Vm{bH$m 6: gµ’$oX dmBZ {µH$ñ_m| Ho$ d¥{Õ Am¡a CnO g§~pÝYV _mnX§S> 
Table 6: Growth and yield related parameters of white wine varieties

{H$ñ_
Variety

AŠQy>~a 
N>§Q>mB© dOZ 
({H$J«m) 

October 
Pruning 

weight (kg)

ñ’w$Q>Z hoVw 
{XZ  

Days to 
sprout

Q>hZr 
g§»¶m/ 
bVm

No. of 
Cane/ 
vine

JwÀN>m 
g§»¶m/ bVm

No of 
bunches/ 

vine

Am¡gV 
JwÀN>m 
dOZ 
(J«m)
Ave 

bunch 
weight 

(g)

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

_{U/
JwÀN>m

Berries/ 
bunch

~rO 
g§»¶m/ 
_{U

No. of 
seeds/ 
berry

Q>rEgEg 
(o{~«Šg)
TSS (oB)

nrEM
pH

{dAmoZa/ Viognier 0.50 8.00 15.00 26.23 78.33 85.67 93.33 2.00 23.50 3.57

d_]{Q>Zmo/ Vermentino 0.62 15.00 20.33 17.83 167.33 210.00 73.00 2.67 23.20 3.54

J«mog _g|J/ Gross 
Mesang

0.57 15.67 20.67 5.87 124.67 96.67 126.67 3.00 23.57 3.46

goZrZ ãbm±/ Chenin 
Blanc

0.73 8.67 31.67 43.47 120.00 103.00 121.67 2.00 23.70 3.54

_ñH$Q> ìhmBQ>/ Muscat 
White

0.51 10.00 25.67 21.90 104.67 119.00 87.33 2.33 23.60 3.36

gm¡drZm| ãbm±/ 
Sauvignon Blanc

0.90 13.00 22.00 26.90 106.67 94.00 119.00 2.33 23.53 3.25

argqbJ/ Riesling 0.76 12.67 16.33 30.73 53.67 78.33 71.00 2.67 23.50 3.42

JwdmQ´>m{_Za/ 
Gewurztraminer

0.57 7.67 32.33 27.60 64.67 85.00 73.33 2.33 23.80 3.49

H$mob§~mS©>/ Colombord 0.64 8.67 21.00 29.97 194.67 172.00 107.00 2.00 23.27 3.56

grdr/ CV 2.50 11.48 7.85 17.51 3.08 2.09 1.25 18.38 0.65 0.61

EbEgS>r/ LSD 0.05 3.68 5.19 13.03 10.10 7.03 3.52 -- 0.44 0.06

gmW©H$Vm/ 
Significance

** ** ** ** ** ** ** NS ** **

Vm{bH$m 7: H«$moqgJ H$m {ddaU 
Table 7: Details of crossing

H«$m°g g§¶moOZ 
Cross combination 

nwînH«$_m| H$s g§»¶m
No. of inflorescences

àmá ~rOm| H$s g§»¶m
No. of seeds obtained

Carolina Black Rose (CBR) X Thompson Seedless (TS) 65 686

Seyve Villard (SV) 12309 X Thompson Seedless (TS) 70 263
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In vitro screeningIn �eld screening
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{MÌ 2: gr~rAmaxQ>rEg (A), EgdrxQ>rEg (B) Am¡a {g~obxQ>rEg (C) g§H$am| _| S>mD$Zr {_bS>çy à{VamoYH$Vm H$m n¥{WH$aU
Figure 2: Segregation of downy mildew resistance in (A) CBRxTS, (B) SV x TS, (C) Seibel xTS.

Screening against Plasmopara viticola

Presently, a total of 279 F1 progenies belonging to 
CBRxTS (106), SVxTS (134) and SeibelxTS (39) are 
planted in the field. These F1 progenies were screened 
against downy mildew pathogen both in vitro and 
in field and rated as per UPOV scale 1-9. Polygenic 
inheritance pattern for the downy mildew resistance 
was observed in progenies of CBR x TS and SV x TS 
as indicated by a bell shaped curve however skewed 
curve was obtained for SeibelxTS progenies (Figure 2).

ßbmñ_monoam dr{Q>H$mobm Ho$ {déÕ ñH«$sqZJ 

dV©_mZ _| 279 Eµ’$1 g§V{V {Og_| gr~rAmaxQ>rEg (106), 
EgdrxQ>rEg (134) Am¡a go~obxQ>rEg (39) H$s g§V{V em{_b h¢, 
àjoÌ _| amo{nV h¢& BZ Eµ’$1 g§V{V¶m| H$s S>mCZr {_bS>çy amoJOZH$ 
Ho$ {déÕ BZ {dQ´>mo Am¡a àjoÌ ‘| ñH«$sqZJ H$s JB© Am¡a 1-9 Ho$ ¶ynmod 
ñHo$b Ho$ AZwgma aoqQ>J H$s JB©& gr~rAmaxQ>rEg VWm EgdrxQ>rEg 
g§V{V¶m| _| ~hþOr{ZH$ AmZwd§{eH$s n¡Q>Z© {XIZo dmbm K§Q>r AmH$ma 
dH«$ ({MÌ 2) àmá hþAm, na§Vw go~obxQ>rEg g§V{V¶m| Ho$ {bE {VaN>m 
dH«$ {_bm& 
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Marker-phenotype analysis

F1 progenies were also analysed with four 
microsatellite markers in Rpv3 locus. Markers 
were VMC7f2, UDV737, UDV 305 and VVDM2. 
Co-segregation of marker with phenotype data in 
CBRxTS and SVxTS populations was analyzed using 
single marker analysis. In CBRxTS population (109 
progenies), markers VMC7f2_201, VVDM2_183 

_mH©$a-{’$ZmoQ>mBn {díbofU 

Eµ’$1 g§V{V¶m± H$m Amanrdr3 bmoH$g Ho$ Mma _mBH«$mogoQ>obmBQ> 
_mH©$g© Ho$ gmW ̂ r {díbofU {H$¶m J¶m& ¶o _mH©$g© Wo, drE_gr7Eµ’$2, 
¶yS>rdr737, ¶yS>rdr305 Am¡a drdrS>rE_2& _mH©$a H$m ’o$ZmoQ>mBn 
Am§H$‹S>o Ho$ gmW gh-{dg§¶moOZ H$m {díbofU EH$b _mH©$a 
{díbofU {d{Y Ûmam gr~rAmaxQ>rEg Am¡a EgdrxQ>rEg g§V{V¶m| _| 
{H$¶m J¶m& gr~rAmaxQ>rEg (109 g§V{V¶m|) _|, amoJg§doXr {nV¥H$ 
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and VVDM2_186 present in susceptible parent, 
were found to co-segregate with susceptibility 
(p=≤0.05), however resistance alleles did not show 
significant co-segregation with the trait. In SVxTS 
population, markers UDV305_299, VMC7f2_195 
and UDV737_279 which were present in resistant 
parent, showed significant co-segregation (p≤0.05) 
with resistance to downy mildew based on field 
rating. These results suggested that markers UDV305, 
VMC7f2 and UDV737 are useful for the selection of 
resistant progenies in crosses of SVxTS, however new 
markers needs to be identified for CBRxTS cross for 
their use in marker assisted selection.

Identification of polymorphic microsatellite 
markers in Rpv1 and RUN1 region

The grape genome sequence was analyzed to 
search for microsatellites in QTL regions Rpv1 (downy 
mildew) and RUN1 (for powdery mildew) and primers 
were designed. 11 primers for Rpv1 and 10 primers for 
RUN1 were screened for polymorphism using James 
(resistant) and Thompson Seedless (susceptible). Nine 
out of 10 primers for RUN1 and 10 out of 11 primers 
for Rpv1 locus were polymorphic. These markers will 
be used for analysis of JamesxTS population.

Evaluation of F1 progenies for horticultural 
traits

Among the 279 field planted progenies, 14 
progenies attained fruiting stage and thus were 
evaluated for horticultural traits. Ten out of 14 hybrids 
showed resistance against Plasmopara viticola in in-
vitro and field screening. Hybrid L23-68, a progeny 
of SeibelxTS had highest berry length (20.67 ± 1.15 
mm), diameter (17.33 ± 6.87 mm) and 25-berry weight 
(87.60  ±  19.76 g) with acceptable TSS (19.67°B) at 
maturity. Two hybrids L24-32 and L24-54 exhibited 
low bunch compactness along-with resistance to 
downy mildew and thus will be useful prebreeding 
material for breeding for loose bunch and bold 
berries. These progenies will be taken up for detailed 
evaluation in coming years.

Besides resistance to downy mildew, field planted 
progenies were also field screened for powdery mildew 
and anthracnose. Twenty five progenies showed 
resistance (UPOV rating 1-3) to powdery mildew and 
19 for anthracnose.

_| CnpñWV _mH©$a drE_gr7’$2_201, drdrS>rE_2_183 Am¡a 
drdrS>rE_2_186 H$m g§doXZerbVm Ho$ gmW {dg§¶moOZ hþAm, na§Vw 
à{VamoYH$Vm Ebrb H$m bjU Ho$ gmW {dg§¶moOZ Zht XµO© {H$¶m 
J¶m& EgdrxQ>rEg g§V{V¶m| _|, à{VamoYr {nV¥H$ _| CnpñWV _mH©$a 
¶yS>rdr305_299, drE_gr7Eµ’$2_195 Am¡a ¶yS>rdr737_279 Zo 
’$sëS> aoqQ>J Ho$ AmYma na S>mCZr {_bS>çy à{Vamo{YH$Vm Ho$ gmW 
{dg§¶moOZ {XIm¶m& ¶h n[aUm_ gwPmd XoVo h¢ {H$ _mH©$a ¶yS>rdr305, 
drE_gr7’$2_201 Am¡a ¶yS>rdr737, EgdrxQ>rEg H$s à{VamoYr 
g§V{V¶m| Ho$ MwZmd Ho$ {bE Cn¶wº$ h¢ na§Vw gr~rAmaxQ>rEg _| _mH©$a 
gh¶moJr àOZZ _| Cn¶moJ Ho$ {bE ZE _mH©$am| H$s nhMmZ H$s 
Amdí¶H$Vm h¡& 

Amanrdr1 Am¡a Ama¶yEZ1 OrZmo{_H$ joÌ _| 
nmo{b_mo{’©$H$ _mBH«$mogoQ>obmBQ> _mH©$a H$s nhMmZ  

Š¶yQ>rEb Amanrdr1 (S>mCZr {_bS>çy) Am¡a Ama¶yEZ1 
(nmCS>ar {_bS>çy) _| _mBH«$mogoQ>obmBQ> H$s nhMmZ H$aZo Ho$ {bE 
A§Jya OrZmo_ AZwH«$_U H$m {díbofU {H$¶m J¶m Am¡a àmB_a ~ZmE 
JE& A§Jya {H$ñ_| Ooåg (à{VamoYr) Am¡a Wm°_gZ grS>bog (g§doXr) 
_| Amanrdr1 Ho$ 11 àmB_a Am¡a Ama¶yEZ1 Ho$ 10 àmB_a H$s 
ñH«$sqZJ H$s JB©& Ama¶yEZ1 Ho$ {bE 10 _| go 9 àmB_a Am¡a 
Amanrdr1 Ho$ {bE 11 _| go 10 àmB_a nmo{b_mo{’©$H$ Wo& BZ ‘mH©$am| 
H$m à¶moJ OoågxQ>rEg g§V{V¶m| Ho$ {díbofU Ho$ {bE {H$¶m OmEJm&

Eµ’$1 g§V{V¶m| H$m ~mJdmZr bjUm| Ho$ {bE Am§H$bZ 

àjoÌ _| bJr 279 g§V{V¶m| _| go 14 _| Bg df© ’$b bJo 
AV: CZH$m ~mJdmZr bjUm| Ho$ {bE Am§H$bZ {H$¶m J¶m& 14 
_| go 10 g§H$am| Zo BZ {dQ´>mo Am¡a BZ {ddmo ñH«$sqZJ _| ßbmñ_monam 
dr{Q>H$mobm Ho$ {déÕ à{Vamo{YH$Vm {XImB©& Eb23-68, Omo {H$ 
go~obxQ>rEg H$m g§H$a h¡, _| n[an³d AdñWm na gdm©{YH$ _{U 
b§~mB© (20.67±1.15 {__r), _{U ì¶mg (17.33±6.87 {__r) 
Am¡a 25-_{U dOZ (87.60±19.76 J«m) VWm ñdrH$m¶© Q>rEgEg 
(19.67°{~«) XµO© {H$E JE& Xmo g§H$am| Eb24-32 Am¡a Eb24-54 
_| S>mCZr {_bS>çy à{Vamo{YH$Vm Ho$ Abmdm {ZåZ JwÀN> gKZVm 
XoIr JB© Bgr{bE ¶o XmoZm| g§H$a, {dab JwÀN> Am¡a _moQ>r _{U Ho$ 
{bE àOZZ hoVw Cn¶moJr hm|Jo& AmZo dmbo dfm] _| BZ g§V{V¶m| H$m 
Am§H$bZ Am¡a {dñVma go {H$¶m OmEJm& 

àjoÌ _| bJr g§V{V¶m| H$m S>mCZr {_bS>çy Ho$ Abmdm, 
nmCS>ar {_bS>çy Am¡a E§W«mŠZmoO Ho$ {bE ^r ’$sëS> ñH«$sqZJ H$s 
JB©& 25 g§V{V¶m| Zo nmCS>ar {_bS>çy Am¡a 19 Zo E§W«mŠZmoO Ho$ {bE 
à{Vamo{YH$Vm {XImB©&
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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”. Three crossing combinations were carried 
out which were: Red GlobexManjri Naveen (100 
inflorescence), Red GlobexA-18/3 (100 inflorescence), 
Red GlobexThompson Seedless (115 inflorescence). 
Efforts were made to induce germination to seeds 
obtained from the crosses carried during 2015-16.

Functional validation and 
expression assay of abiotic stress 
responsive transcription factors 
genes in grapevine

This project was initiated during the year with the 
following objectives; (i) To validate functional role of salt 
stress responsive grape genes, (ii) To identify multiple 
abiotic stress responsive genes and (iii) To study the 
transient expression of selected target genes in grape. 
Based on the RNAseq based transcriptome analysis of 
salt stress response in grape, three transcription factors 
one each belonging to AP2-ERF, MYB and GRAS family 
were selected for their functional validation. The grape 
genome sequence was used for detailed analysis and 
primers were designed to clone these genes in pRI201 
and pCAMBIA1305.1 binary vectors.

MS media supplemented with different 
combinations of growth hormones were used for 
inducing embryogenic callus from leaf, petiole and 
ovule explants of Thompson Seedless. Embryogenic 
callus was obtained from ovule explant on MS 
medium supplemented with 4.5µM 2,4D+1.1µM BAP. 
Different stages of somatic embryos were obtained on 
this medium (Figure 3).

{MÌ 3: Wm°_gZ grS>bog Ho$ ~rOm§S> EŠgßbm§Q> go ^«yUr¶ H¡$br
Figure 3: Embryogenic calli from ovule explant of 
Thompson Seedless

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

aoS> ½bmo~ H$mo _mXm n¡V¥H$ Ho$ ê$n _| à¶moJ H$a {dab JwÀN>o 
Am¡a ~‹S>r _{U Ho$ {bE H«$m°qgJ H$s JB©& aoS> ½bmo~ x _m§Oar ZdrZ 
Ho$ 100, aoS> ½bmo~ x E18/3 Ho$ 100 Am¡a aoS> ½bmo~ x Wm°_gZ 
grS>bog Ho$ 115 nwînH«$_m| H$mo H«$m°g {H$¶m J¶m& 2015-16 Ho$ 
Xm¡amZ H$s JB© H«$moqgJ go àmá ~rOm| _| A§Hw$aU CËào[aV H$aZo Ho$ {bE 
à¶mg {H$E JE& 

A§Jya bVm _o AO¡{dH$ VZmd à{V{H«$¶merb 
Q´>m§g{H«$ßeZ H$maH$m| H$m H$m¶m©Ë_H$ 
à_mUrH$aU Am¡a A{^ì¶{º$ H$s Om§M 

df© Ho$ Xm¡amZ ¶h n[a¶moOZm {ZåZ CX²>Xoí¶m| Ho$ gmW àma§^ H$s 
JB© (1) A§Jya H$s bdU VZmd à{V{H«$¶merb OrZ H$m H$m¶m©Ë_H$ 
à_mUrH$aU (2) ~hþ AO¡{dH$ VZmd à{V{H«$¶merb OrZ H$s nhMmZ 
Am¡a (3) MwZr JB© OrZ  H$m A§Jya _| j{UH$ A{^ì¶{º$ H$m AÜ¶¶Z& 
A§Jya _| bdU VZmd à{V{H«$¶m H$s AmaEZE AZwH«$_U AmYm[aV 
Q´>m§pñH«$ßQ>mo_ {díbofU Ho$ AmYma na VrZ Q´>m§g{H«$ßeZ H$maH$m|, Enr-
B©AmaEµ’$, E_dmB©~r Am¡a OrAmaEEg dJ© go EH$- EH$, H$mo CZHo$ 
{H«$¶mË_H$ à_mUrH$aU Ho$ {bE MwZm J¶m& A§Jya OrZmo_ AZwH«$_U 
H$m {díbofU {H$¶m J¶m Am¡a BZ OrZ H$mo nrAmaAmB© 201 Am¡a 
nr H¡$på~¶m 1305.1 ¶w½_H$ doŠQ>a _| ŠbmoZ H$aZo Ho$ {bE àmB_a 
V¡¶ma {H$E JE&

Wm°_gZ grS>bog Ho$ nÎmr, nU©d¥ÝV Am¡a ~rOm§S> I§S> go H$m{¶H$ 
^«yUO{ZH$ H¡$bg àmá H$aZo Ho$ {bE E_Eg _mÜ¶_ _| d¥{Õ H$maH$m| 
H$s {d{^Þ g§¶moOZ _mÌmAm| H$m à¶moJ {H$¶m J¶m& E_Eg _mÜ¶_ 
{Og_| 4.5 _mBH«$mo_mo 2,4S>r+1.1 _mBH«$mo_mo ~rEnr d¥{Õ H$maH$ 
Wo, na Wm°_gZ grS>bog Ho$ ~rOm§S> go ^«yUO{ZH$ H¡$bg àmá hþAm& 
Bg _mÜ¶_ na H$m{¶H$ ^«yU H$s {d{^Þ AdñWmE± ({MÌ 3) {_bt&
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Creating gene and ploidy variations 
for desired traits in grape using 
physical and chemical agents

The project was approved in April 2016 with the 
objectives of (1) to create variability in grapes using 
physical and chemical mutagens, and (2) to induce 
tetraploidy in grapes. 

LD25 and LD50 doses of Ethyl Methane Sulfonate 
(EMS) were determined in stem segments of 
Thompson Seedless. Stem segments were dipped in 
different concentrations of EMS (0, 0.25, 0.5, 0.75, 
1.00, 1.25, 1.50, 1.75 and 2.00%) for 16 hours. Treated 
stem segments were washed 2-3 times and planted 
in nursery. Lethal doses were determined based on 
percent survival. LD25 and LD50 doses were 1.5% EMS 
and 0.9% EMS, respectively (Figure 4).

Similarly, LD25 and LD50 doses of Gamma rays 
were also determined in stem segments of Thompson 
Seedless by irradiating stem segments with different 
gamma ray doses (0, 10, 20, 30, 40, 50, 60, 70 and 80 
Gy) at ICAR-IIHR, Bengaluru. LD25 and LD50  were 
observed to be  13 Gy and 32 Gy respectively (Figure 
5).

Gamma ray dose in Gy

LD50  = 32 Gy, LD25 = 13 Gy

y = -0.013x + 0.92
R² = 0.916
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{MÌ 5: Wm°_gZ grS>bog H$s H$b_m| _| Jm_m {d{H$aU H$s EbS>r
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Figure 5: LD25 and LD50 doses of gamma rays in stem segments of 
Thompson Seedless.

To induce ploidy changes in in vitro, attempts 
were made to establish in vitro cultures of Thompson 
Seedless and to develop appropriate protocol 
for induction of multiple shoots. Seven media 
compositions having MS supplemented with different 

^m¡{VH$ Am¡a amgm¶{ZH$ H$maH$m| Ûmam A§Jya _| 
OrZ Am¡a JwUZ {d{^ÞVm CËnÞ H$aZm 

¶h n[a¶moOZm Aà¡b 2016 _| {ZåZ{b{IV CX²Xoí¶m| Ho$ gmW 
AZw_mo{XV hþB© (1) ^m¡{VH$ Am¡a amgm¶{ZH$ CËàoaH$m| Ho$ à¶moJ go 
A§Jya _| {d{^ÞVm CËnÞ H$aZm, (2) A§Jya _| MmaJw{UV AdñWm 
ào[aV H$aZm& 

Wm°_gZ grS>bog H$s VZm H$b_m| _| EWmBb {_WoZ gëµ’$moZoQ> 
(B©E_Eg) H$s EbS>r

25
 Am¡a EbS>r

50
 IwamH$ {ZYm©[aV H$s JBª& 

H$b_| B©E_Eg H$s {d{^Þ gm§ÐVm O¡go 0, 0.25, 0.50, 0.75, 
1.0, 1.25, 1.50, 1.75 Am¡a 2% dmbo {_lU _| 16 K§Q>o Ho$ 
{bE {^Jmo¶m J¶m& CnMm[aV H$b_m| H$mo 2-3 ~ma Ymo H$a Zg©ar _| 
amo{nV {H$¶m J¶m& à{VeV CÎmaOr{dVm Ho$ AmYma na KmVH$ _mÌm  
{ZYm©[aV H$s JB©& B©E_Eg Ho$ {bE EbS>r

25
 Am¡a EbS>r

50
 _mÌm 

H«$_e: 1.5% Am¡a 0.9% nmB© JB©& ({MÌ 4). 

Bgr àH$ma, Wm°_gZ grS>bog H$s VZm H$b_m| H$m Jm_m {dH$aU  
H$s  {d{^Þ _mÌm (0, 10, 20, 30, 40, 50, 60, 70, Am¡a 80 
OrdmB©) go, ^mH¥$AZwn-^m~mAZwg§ñWmZ, ~oJbwé _| {d{H$aU {H$¶m 
J¶m Am¡a Jm_m {H$aUm| H$s EbS>r

25
 Am¡a EbS>r

50
 _mÌm {ZYm©[aV H$s 

JB©& EbS>r
25
 Am¡a EbS>r

50
 _mÌm H«$_e: 13 OrdmB© Am¡a 32 OrdmB© 

XµO© H$s JB© ({MÌ 5)& 

EMS Concentration (%)

LD50  = 0.91% , LD25 = 0.34% 

y = -0.437x + 0.896
R² = 0.971
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Figure 4: LD25 and LD50 doses of EMS in stem segments of Thompson 
Seedless

BZ {dQ´>mo JwUZ {d{^ÞVm ào[aV H$aZo Ho$ {bE, Wm°_gZ grS>bog 
Ho$ BZ {dQ´>mo H$ëMa ñWm{nV H$aZo Am¡a ~hþ àamoh àoaU Ho$ {bE 
àmoQ>moH$m°b {dH${gV H$aZo Ho$ à¶mg {H$E JE& E_Eg _mÜ¶_ _| 
~|OmBb E{S>ZrZ H$s {d{^Þ _mÌmAm| (0, 2.22, 4.44, 6.66, 
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concentrations of benzyl adenine (0, 2.22, 4.44, 6.66, 
8.88, 11.10 and 13.32 µM) were used. About 50-60 
nodal cutting explants were sterilized and inoculated 
in each medium. It was observed that response of 
MS medium + 11 µM BAP (shoot induction in 33% 
explants) was better for producing healthy shoots 
than other media. MS medium + 6.6 µM BAP, 
though induced shoots in 52% explants, the health 
of developing shoots was poor. It took 23 days for 
induction of multiple shoots on these media. Through 
subculturing at monthly interval, 56-64 shoots per in 
vitro shoot were obtained in three months. (Figure 6).

8.88, 11.10 Am¡a 13.32 _mBH«$mo _mo) dmbo gmV _mÜ¶_ g§KQ>Z 
H$m à¶moJ {H$¶m J¶m& OrdmUw ZmeZ CnMma Ho$ ~mX àË¶oH$ ‘mÜ¶‘ 
‘| 50-60 ZmoS>b H$qQ>J H$mo BZm°³¶yboQ> {H$¶m J¶m& AÝ¶ _mÜ¶_ Ho$ 
_wµH$m~bo E_Eg _mÜ¶_ + 11 _mBH«$mo_mo ~rEnr (33% EŠgßbm§Q> 
_| àamoh àoaU) _| ~ohVa Am¡a ñdñW àamoh àmá  hþE& E_Eg _mÜ¶_ 
+ 6.6 _mBH«$mo_mo ~rEnr _| hmbm§{H$ 52% EŠgßbm§Q> _| àamoh àoaU 
hþAm, na§Vw Bg _mÜ¶_ _| àmá àamoh ñdñW Zht Wo& BZ _mÜ¶_m| na 
~hþ àamoh àoaU Ho$ {bE 23 {XZ bJo& EH$ _hrZo Ho$ A§Vamb na Cn 
H$ëMa H$aZo na 3 _hrZo _| à{V BZ {dQ´>mo àamoh go 56-64 àamoh 
àmá hþE ({MÌ 6)&

{MÌ 6: Wm°_gZ grS>b¡g _| E_Eg _mÜ¶_+11 _mBH«$mo_mo ~rEnr na BZ {dQ´>mo àamoh àoaU
Figure 6: In vitro shoot induction in Thompson Seedless on MS medium + 11 µM BAP.

Completed projects

Functional analysis of salinity 
stress response in grapevine

This DBT funded project was initiated in 
November 2012 with the objectives of (i) to understand 
the molecular response of grapevine to salinity stress 
at transcript and proteome levels, (ii) to understand the 
physiological mechanism of salt tolerance in grapes 
and interaction among different cellular responses to 
salinity stress, (iii) to study the influence of rootstock 
on gene expression in scion variety under salinity 
stress, (iv) to identify promising salinity tolerance 
genes from grapes, (v) To develop functional markers 
for salinity tolerance in grapes. The project was 
completed in March 2016. The following were the 
major achievements.

g_má n[a¶moOZmE§

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

¶h S>r~rQ>r {dÎm nmo{fV n[a¶moOZm Zd§~a 2012 _| (1) 
à{VboI Am¡a àmoQ>rAmo_ ñVa na bdUVm VZmd Ho$ {bE A§Jya H$s 
AmU{dH$ à{V{H«$¶m H$mo g_PZo, (2) A§Jyam| _| bdU g{hîUwVm H$s 
H$m{¶©H$s V§Ì H$mo g_PZo Am¡a bdUVm VZmd Ho$ à{V {d{^Þ H$moer¶  
à{V{H«$¶mAm| H$s nmañn[aH$ {H«$¶m, (3) bdU VZmd Ho$ A§VJ©V 
gm¶Z {H$ñ_ _| JBª A{^ì¶{º$ na _ybd¥§V H$m à^md H$m AÜ¶¶Z, 
(4) A§Jya _| _hËdnyU© bdUVm g{hîUwVm OrZm| H$s nhMmZ, (5) 
A§Jyam| _| bdUVm g{hîUwVm Ho$ {bE H$m¶m©Ë_H$ _mH©$a {dH${gV 
H$aZo, Ho$ CÔoí¶m| go ewê$ H$s JB© Wr& n[a¶moOZm _mM© 2016 _| nyar 
hþB© Wr& _w»¶ CnbpãY¶m§ {ZåZ{b{IV Wt& 
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1.	 The experimental plant material both own 
rooted Thompson Seedless as well as Thompson 
Seedless grafted on 110R, was raised and salinity 
treatment was imposed. Leaf and root samples 
were collected at 5 different time points. 

2.	 Morphological and physiological observations 
were recorded at three days interval. Significant 
differences were observed for plant height, shoot 
length, internodal distance between treated and 
control plants of own root and grafted vines. Effect 
of salinity stress on physiological parameters was 
observed after 13th day of treatment.

3.	 Protocols for the estimation of sugar alcohols, 
sugars and organic acids on HPLC were 
standardized. Organic acids, sugars and sugar 
alcohols were estimated from control and treated 
samples. Differences in accumulations and/or 
degradation of organic acids were observed at 
different time points in response to salinity stress 
in own root and grafted vines. Accumulation 
of sugar alcohols viz. dulcitol and mannitol was 
observed in treated samples of grafted vines. In 
case of proline, salt stress did not have significant 
effect on proline content in grafted vines, whereas 
content was affected by salt stress in own root 
vines.

4.	 The leaf samples of grafted and own rooted 
vines were analyzed for sodium and chloride 
accumulation in response to treatment and 
significant difference were observed between own 
root and grafted vines.

5.	 RNA was sequenced from leaf and root of control 
and treated samples at different time points. 
Differential gene expression analysis identified 
370 differentially expressed genes in treated 
samples at different time points. The number 
of differentially expressed genes (DEGs) at 6h, 
24h and 7days of stress were 181, 55 and 213 
respectively. While several of the genes were stage 
specific, expression of five genes was altered at all 
the three sampling time points.

6.	 DEGs at different time points were functionally 
categorized. Gene enrichment analysis revealed 
that GO term/s related to transcription factors were 
over-represented at all the time points. Among 
DEGs, 54 were transcription factors belonging to 
WRKY, EREB, MYB, NAC, BHLH families.

1.	 àm¶m¡{JH$ nm¡Y gm_J«r, ñd_y{bV Wm°_gZ grS>bog Am¡a 

110Ama na H$b{_V Wm°_gZ grS>bog na CJmB© Am¡a bdUVm  

CnMma {X¶o JE& CnMm[aV Am¡a AZwnMm[aV bVmAm| go nm±M 

AbJ g_¶m| na nU© Am¡a O‹S> Z_yZo {bE JE&

2.	 VrZ {XZ Ho$ A§Vamb na ê$nmË_H$ Am¡a H$m{¶©H$s àojU XµO© 

{H$E& nmXn b§~mB©, àamoh b§~mB© Am¡a A§VaJ«§{W Xyar Ho$ {bE 

ñd_y{bV Am¡a H$b{_V CnMm[aV Am¡a AZwnMm[aV bVmAm| _| 

A§Va XoIm J¶m& H$m{¶©H$s _mnXÊS>m| na bdUVm à{V~b H$m 

à^md 13 {XZ ~mX XoIm J¶m& 

3.	 EMnrEbgr na  eH©$am, eH©$am EëH$mohb Am¡a H$m~©{ZH$ Aåbm| 

Ho$ {ZYm©aU Ho$ {bE EMnrEbgr Ho$ àmoQ>moH$m°b H$m _mZH$sH$aU 

{H$¶m J¶m& CnMm[aV Am¡a AZwnMm[aV Z_yZm| _| H$m~©{ZH$ Aåb, 

eH©$am Am¡a eH©$am EëH$mohb H$m {ZYm©aU {H$¶m J¶m& ñd_y{bV 

Am¡a  H$b{_V bVmAm| _| bdUVm à{V~b à{V{H«$¶m ’$bñdê$n 

{d{^Þ g_¶ {~ÝXwAm| na H$m~©{ZH$ Aåbm| H$m g§M¶Z Am¡a/¶m 

{dKQ>Z XµO© {H$¶m J¶m& H$b{_V bVmAm| Ho$ CnM[aV Z_yZm| _| 

eH©$am EëH$mohb S>bgrQ>mob Am¡a _o{ZQ>mob H$m g§M¶Z XµO© {H$¶m 

J¶m& O~{H$ H$b{_V bVmAm| _| bdU ñQ́>og go àmobrZ H$s _mÌm 

gmW©H$ ê$n go à^m{dV Zht hþB© hmbm§{H$ ñd_y{bV bVmAm| _| 

¶h _mÌm bdU ñQ́>og go à^m{dV hþB©&

4.	 H$b{_V Am¡a ñd_y{bV bVmAm| Ho$ nU© Z_yZm| _| bdUVm 
CnMma à{V{H«$¶m ñdê$n gmo{S>¶_ Am¡a ŠbmoamBS> g§M¶Z H$m 
AÜ¶¶Z {H$¶m J¶m VWm H$b{_V Am¡a ñd_y{bV bVmAm| Ho$ 
~rM _hËdnyU© A§Va nmE JE&

5.	 {d{^Þ g_¶ {~ÝXwAm| na CnMm[aV Am¡a AZwnMm[aV nU© Am¡a 
O‹S> Z_yZm| Ho$ AmaEZE H$m AZwH«$_U {H$¶m J¶m& A§Var¶ OrZ 
A{^{d¶{º$ {díbofU go {d{^Þ g_¶ {~ÝXwAm| na CnMm[aV 
Z_yZm| _| 370 A§Var¶ A{^ì¶º$ OrZ H$s nhMmZ hþB©& bdUVm 
à{V~b Ho$ 6 K§Q>o, 24 K§Q>o Am¡a 7 {XZ na A§Var¶ A{^ì¶º$ 
OrZ (S>rB©Or) H$s g§»¶m H«$_e: 181, 55 Am¡a 213 Wr& 
A{YH$Va A§Var¶ OrZ AdñWm {deof Wt Am¡a {g’©$ nm±M OrZ 
H$s A{^ì¶{º$ VrZm| g_¶ {~ÝXwAm| na n[ad{V©V hþB©&

6.	 {d{^Þ g_¶ {~ÝXwAm| H$s S>rB©Or H$m H$m¶m©Ë_H$ dJuH$aU 
{H$¶m J¶m& OrZ g§nÞVm {díbofU go nVm Mbm {H$ g^r 
g_¶ {~ÝXwAm| na Q´>m§g{H«$ßeZ H$maH$m| go g§~pÝYV OrAmo Q>_© 
H$s ~hþVm Wr& 370 S>rB©Or _| go 54 Q´>m§g{H«$ßeZ H$maH$ Wo Omo 
{daH$s, B©AmaB©~r, E_dmB©~r, EZEgr Am¡a ~rEMEbEM dJ© 
go g§~pÝYV Wo&
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7.	 Cluster analysis of DEGs was performed and 
expression profile of these genes across three 
time points was analyzed. Several stress related 
genes like LEA, dehydrin, expansin, laccase and 
lipoxygenase were up-regulated as early as six 
hours of stress.

8.	 DEGs were subjected to pathway analysis and 
key pathways affected due to salinity stress 
were identified. Differentially expressed genes 
were mainly involved in primary and secondary 
metabolism, regulation of transcription, hormone 
response, development and protein degradation. 
Among hormone related genes, enzymes 9-cis 
epoxy dioxygenase, allene oxide cyclase and SAM 
dependent carboxyl methyltransferase involved in 
the biosynthesis of abscisic acid, jasmonic acid 
and salicylic acid respectively were significantly 
affected by salinity stress.

9.	 To identify suitable reference genes for qPCR data 
normalization under our experimental conditions, 
several reference genes were tested and most 
stable reference genes were identified. Actin and 
Tubulin were the most stable genes in own root 
samples whereas for grafted samples, GAPDH 
and EF1α were the most stable reference genes.

10.	 45 salt stress responsive genes were selected for 
real time PCR validation and primers for qPCR 
analysis were designed for the selected genes. 
Expression of 10 selected genes was analysed 
in the leaf samples of control and treated vines 
at different time points. The expression of these 
genes varied in own root and grafted vines at 
different time points.

11.	 Microsatellite regions were identified in genomic 
sequence of a few selected genes and primers 
designed and screened with 16 genotypes and 
polymorphic markers were identified.

12.	 De novo assembly and differential expression 
analysis of RNA seq of roots of 110R at 
different time points identified 633, 652 and 679 
differentially expressed transcripts at 6h, 24h and 
7 days respectively. The top affected GO terms at 
different time points were identified.

Based on the results of expression profile of 
different genes in response to salt stress, three genes 
have been selected for their functional validation i.e. 

7.	 S>rB©Or H$m ŠbñQ>a {díbofU {H$¶m J¶m Am¡a VrZ g_¶ 
{~ÝXwAm| na BZ OrZ H$m A{^ì¶{º$ àmo’$mBb H$m {díbofU 
{H$¶m J¶m& AZoH$ à{V~b g§~pÝYV OrZ O¡go EbB©E, 
{S>hmB{S´>Z, EŠgnoZgrZ, boHo$g Am¡a {bnmopŠg{OZoO, bdUVm 
à{V~b XoZo Ho$ 6 K§Q>o Ho$ A§Xa hr An aoJwboQ> hmo JBª&

8.	 S>rB©Or H$m nmWdo {díbofU {H$¶m J¶m Am¡a bdUVm à{V~b 
Ho$ n[aUm_ ñdê$n à^m{dV _w»¶ nmWdo H$s nhMmZ H$s 
JB©& A§Var¶ A{^ì¶º$ OrZ _w»¶V: àmB_ar Am¡a goHo$ÝS>ar 
_oQ>m~mo{bµÁ_, Q´>m§g{H«$ßeZ {Z¶§ÌU, hm°a_moZ à{V{H«$¶m, {dH$mg 
Am¡a àmoQ>rZ g§íbofU go g§~pÝYV Wt& hm°a_moZ go g§~pÝYV 
OrZ _| go E§OmB_ 9-{gg BnmopŠg S>mBAm°ŠgrOrZoµO, EbrZ 
Am°ŠgmBS> gmBŠboµO Am¡a EgEE_ {S>n|S|>Q> H$m~m}pŠgb {_WmBb 
Q´>m§g’o$aog Omo {H$ H«$_e: E~gr{gH$ Aåb, Oog_mo{ZH$ Aåb 
Am¡a go{b{g{bH$ Aåb Ho$ O¡d g§íbofU go g§~pÝYV h¢, 
bdUVm à{V~b go à^m{dV hþE&

9.	 à¶moJ AdñWmAm| Ho$ A§VJ©V, Š¶ynrgrAma So>Q>m Zmo_©bmBOoeZ 
Ho$ {bE Cn¶wº$ g§X^© OrZ H$s nhMmZ Ho$ {bE AZoH$ g§X^© 
OrZ H$m narjU {H$¶m J¶m Am¡a gdm©{YH$ ñWm¶r g§X^© OrZ 
H$s nhMmZ H$s JB©& ñd_yb Z_yZm| _| EpŠQ>Z Am¡a Q>çy~y{bZ 
gdm©{YH$ ñWm¶r OrZ Wt O~{H$ H$b{_V Z_yZm| _| OrEnrS>rEM 
Am¡a B©Eµ’$1Eë’$m g~go ñWm¶r g§X^© OrZ Wt& 

10.	45 bdU à{V~b à{V{H«$¶merb OrZ H$mo [a¶b Q>mB_ 
nrgrAma Ûmam nwï>rH$aU Ho$ {bE MwZm J¶m Am¡a BZ OrZ Ho$ 
Š¶ynrgrAma {díbofU Ho$ {bE àmB_a V¡¶ma {H$E JE& {d{^Þ 
g_¶ {~ÝXwAm| na AZwnMm[aV Am¡a CnMm[aV Z_yZm| _| 10 
MwZr hþB© OrZ H$s A{^ì¶{º$ H$m {díbofU {H$¶m J¶m& {d{^Þ 
g_¶ {~ÝXwAm| na ñd_y{bV Am¡a H$b{_V bVmAm| _|  BZ OrZ 
H$s A{^ì¶{º$ _| A§Va XoIm J¶m&

11.	Hw$N> MwZr hþB© OrZ Ho$ OrZmo{_H$ AZwH«$_U _| _mBH«$mo goQ>obmBQ> 
joÌ H$s nhMmZ H$s JB© Am¡a àmB_a V¡¶ma {H$E JE {OÝho 16 
OrZmoQ>mBn go gmW ñH«$sZ H$aHo$ nmo{b_mo{’©$H$ _mH©$a H$s nhMmZ 
H$s JB©&

12.	{d{^Þ g_¶ {~ÝXwAm| na 110Ama H$s O‹S> Ho$ AmaEZE 
AZwH«$_U Ho$ S>r Zmodmo Egoå~br Am¡a A§Var¶ A{^ì¶{º$ 
{díbofU go bdU à{V~b Ho$ 6K§Q>o, 24K§Q>o Am¡a 7 {XZ ~mX 
H«$_e: 633, 652 Am¡a 679 OrZ H$s A§Var¶ A{^ì¶{º$ 
hþB©& {d{^Þ g_¶ {~ÝXwAm| na gdm©{YH$ à^m{dV OrAmo Q>_© 
H$s nhMmZ H$s JB©&

bdU VZmd à{V{H«$¶m ñdê$n {d{^Þ OrZm| H$s A{^ì¶{º$ 
àmo’$mBb Ho$ n[aUm_m| Ho$ AmYma na, VrZ OrZ H$mo CZHo$ {H«$¶mË_H$ 
gË¶mnZ Ho$ {bE MwZm J¶m h¡, Vm{H$ A§Jya _| Z_H$ VZmd à{V{H«$¶m 
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to study the extent of their role in salt stress response 
in grape. A functionally validated gene will be useful 
for developing salt tolerant grape variety through 
genetic transformation using cis-genic approach. Also 
the microsatellite markers identified in several salt 
responsive genes will be useful for marker assisted 
breeding for salt tolerance.

Understanding the rachis and 
berry elongation in response to GA3 
application in Thompson Seedless 
grapes using functional genomics 
approach

This DBT funded project was initiated in January 
2013 with the objectives of (i) to identify the key 
factors involved in GA3 response in Thompson 
Seedless grapes and (ii) to identify and analyse GA3 
responsive candidate genes in Thompson Seedless 
grapes. The project was completed in March 2016. The 
following were the significant results:
1.	 Field grown vines of Thompson Seedless 

grafted on Dogridge rootstock were selected 
and treatments of different GA3 concentration at 
different stages of cluster development (rachis, 
flower cluster and 3-4 mm berry) were imposed.

2.	 Morphological characters (length of rachis, no. of 
rachillae, internodal distance between rachillae, 
berry diameter, berry length and 100 berry 
weights) were recorded and significant differences 
were observed between treated and control vines.

3.	 Methods for analysis of hormones, organic acids, 
sugars and amino acids on fast HPLC were 
developed.

4.	 Protocols were standardized for extraction of 
RNA from different tissues such as panicles, full 
bloom stage clusters and from young berries of 
3-4 mm stage. 

5.	 Samples were collected at different stages at 6 
hours, 24 hours and 48 hours after treatment. 
RNA from 6h and 24h time points from each stage 
were sequence for whole transcriptome analysis. 
Transcriptome analysis of rachis, flower cluster 
and berry identified large number of up and down-
regulated genes in response to GA3 treatment. A 
total of 733 genes were differentially expressed in 
response to GA3 treatment. In rachis, the number 

_| CZH$s ^y{_H$m H$s _mÌm H$m AÜ¶¶Z {H$¶m Om gHo$& {H«$¶mË_H$ 
ê$n go gË¶m{nV OrZ {gg-Or{ZH$ {d{Y H$m Cn¶moJ H$a AmZwd§{eH$ 
n[adV©Z Ho$ _mÜ¶_ go EH$ bdU VZmd g{hîUw A§Jya {H$ñ_ Ho$ 
{dH$mg Ho$ {bE Cn¶moJr hmoJr& AZoH$ bdU à{V{H«$¶merb OrZm| _| 
nhMmZo JE _mBH«$mogoQ>obmBQ> _mH©$a bdU g{hîUwVm Ho$ {bE _mH©$a 
ghm¶H$ àOZZ Ho$ {bE ^r Cn¶moJr hm|Jo&

{H«$¶mË_H$ OrZmo{_Šg Ûmam Wm°_gZ grS>bog 
_| nwînH«$_ Am¡a _{U XrKuH$aU AdñWm na 
OrE3 AZwà¶moJ à{V{H«$¶m H$m AÜ¶¶Z

¶h S>r~rQ>r {dÎm nmo{fV n[a¶moOZm OZdar 2013 _| {ZåZ  
CX²Xoí¶m| Ho$ {bE ewê$ H$s JB© Wr (1) Wm°_gZ grS>bog A§Jya _| 
OrE3 à{V{H«$¶m _| em{_b à_wI H$maH$m| H$s nhMmZ Am¡a (2) 
Wm°_gZ grS>bog A§Jya _| OrE3 Ho$ à{V{H«$¶merb Cå_rXdma OrZm| 
H$s nhMmZ Am¡a {díbofU& ¶h n[a¶moOZm _mM© 2016 _| nyar hþB©& 
{ZåZ{b{IV _hËdnyU© n[aUm_ Wo:

1.	 S>moJ[aO _ybd¥§V na H$b{_V Wm°_gZ grS>bog H$s àjoÌ _| 
bJr bVmAm| H$m MwZmd {H$¶m J¶m Am¡a ’$b-JwÀN> {dH$mg Ho$  
{d{^Þ MaUm| (nwînH«$_, nwîn-JwÀN> Am¡a 3-4 {__r _{U) na 
OrE3 H$s {d{^Þ _mÌmAm| H$m CnMma {X¶m&

2.	 ê$nmË_H$ àojU O¡go nwînH«$_ H$s b§~mB©, ao{Mbm H$s g§»¶m, 
Xmo ao{Mbm Ho$ _Ü¶ A§Va-J«§{W Xyar, _{U ì¶mg, _{U b§~mB© 
Am¡a 100 _{U dOZ Am{X XµO© {H$E JE Am¡a CnMm[aV Am¡a 
AZwnMm[aV bVmAm| _| gmW©H$ A§Va XoIo JE&

3.	 EMnrEbgr na hm°a_moZ, H$m~©{ZH$ Aåb, ewJa Am¡a A_rZmo 
Aåb Ho$ {díbofU Ho$ {bE {d{Y¶m| H$m _mZH$sH$aU {H$¶m 
J¶m&

4.	 {d{^Þ CÎmH$m| O¡go nwîn-JwÀN>, ~m¡a AdñWm Ho$ JwÀN>o Am¡a 
3-4 {__r AmH$ma H$s _{U, go AmaEZE {ZîH$f©U H$m 
àmoQ>moH$m°b H$m _mZH$sH$aU {H$¶m J¶m&  

5.	 CnMma Ho$ 6, 24 Am¡a 48 K§Q>o níMmV {d{^Þ MaUm| Ho$ Z_yZo 
{bE JE& àË¶oH$ MaU Ho$ 6 Am¡a 24 K§Q>o g_¶ {~ÝXw Ho$ 
AmaEZE H$m nyU© Q´>m§pñH«$ßQ>mo_ {díbofU Ho$ {bE AZwH«$_U 
{H$¶m J¶m& Q´>m§pñH«$ßQ>mo_ {díbofU go nwînH«$_, nwîn-JwÀN> Am¡a 
_{U MaUm| na OrE

3
 CnMma Ho$ à{V{H«$¶m ñdê$n ~‹S>r g§»¶m 

_| An Am¡a S>mCZ aoJwboQ>oS> OrZ H$s nhMmZ hþB©& OrE
3
 CnMma 

Ho$ à{V{H«$¶m ñdê$n 733 OrZ H$s A§Var¶ A{^ì¶{º$ hþB©& 	
nwînH«$_ _| 6 Am¡a 24 K§Q>o na S>rB©Or H$s g§»¶m H«$_e: 126 
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of DEGs was 126 and 20 respectively at 6 and 24h 
of GA3 application; in cluster 264 and 45 genes 
were differentially expressed respectively at 6 and 
24h whereas in berries 174 and 191 DEGs were 
identified at 6 and 24h respectively.

6.	 A separate set of genes was modulated by GA3 
at three stages, only a few genes were common 
among different stages. 10 genes were common 
between rachis and cluster stages, 17 genes were 
common between rachis and berry and 15 genes 
were common between flower cluster and berries. 
Only one gene was common across all stages.

7.	 DEGs at each stage were functionally categorized 
and major terms at each stage were identified. A 
total of 67 differentially expressed GA3-responsive 
transcription factors (TFs) were identified. 12, 17 
and 34 TF genes were specific to rachis, flower 
cluster and berry stages respectively.

8.	 DEGs were also subjected to pathway analysis. 
At rachis stage, starch and sucrose metabolism 
was the most significant pathway. Other 
significant pathways were those related to 
secondary metabolites. At flower cluster stage, 
sesquiterpenoid and triterpenoid biosynthesis 
pathway were the most significant. At berry stage, 
pathways like protein processing in endoplasmic 
reticulum, glutathione metabolism and plant 
hormone signal transduction were significant.

9.	 To identify suitable reference genes for qPCR data 
normalization under our experimental conditions, 
several reference genes were tested and most 
stable reference genes were identified. The most 
stable reference genes were PP2A and Sutra at 
rachis, PP2A and SAND at flower cluster and 
SAND and Sutra at berry stage. 

10.	 The expression of 21 randomly selected DEGs 
was validated using Real Time PCR.  Stage-wise 
and time-point-wise differences in expression 
pattern was observed for most of the genes. When 
considering comparison of RNA seq and qPCR 
data across all genes and samples, a positive 
correlation (R2 = 0.81) was found between the RT-
PCR and RNA-Seq data.

11.	  Literature and public databases were searched for 
the identification of GA3 responsive genes from 
different crops and 10 genes reported for their role 
in GA response in other crops were selected.

Am¡a 20 Wr& nwîn-JwÀN> _| 6 Am¡a 24 K§Q>o na H«$_e: 264 
Am¡a 45 OrZ H$s  A§Var¶ A{^ì¶{º$ Am¡a _{U _| 6 Am¡a 24 
K§Q>o na H«$_e: 174 Am¡a 191 S>rB©Or H$s nhMmZ H$s JB©&

6.	 VrZ MaUm| na OrE
3
 Zo AbJ OrZ goQ> H$m Ý¶yZm{YH$aU {H$¶m 

Am¡a {d{^Þ MaUm| na {g’©$ Hw$N> hr OrZ g_mZ Wt& nwînH«$_ 
Am¡a nwîn-JwÀN> MaUm| _o 10 OrZ, nwînH«$_ Am¡a _{U Ho$ ~rM 
15 OrZ Am¡a nwîn-JwÀN> Am¡a _{U Ho$ ~rM 15 OrZ g_mZ 
Wt& {g’©$ EH$ OrZ g^r MaUm| _| g_mZ Wr& 

7.	 àË¶oH$ MaU na àmá S>rB©Or H$m {H«$¶mË_H$ d{J©H$aU {H$¶m 
J¶m Am¡a àË¶oH$ MaU na _w»¶ OrAmo Q>_© H$s nhMmZ H$s JB©& 
Hw$b 67 OrE3 à{V{H«$¶merb Q´>m§g{H«$ßeZ H$maH$m| H$s  A§Var¶ 
A{^ì¶{º$ hþB©& 12, 17 Am¡a 34 Q´>m§g{H«$ßeZ H$maH$ OrZ 
H«$_e: nwînH«$_, nwîn-JwÀN> Am¡a _{U MaUm| Ho$ {bE {d{eï> 
Wt&

8.	 S>rB©Or H$m nmWdo {díbofU ^r {H$¶m J¶m& nwînH«$_ MaU na, 
ñQ>mM© Am¡a gwH«$moµO _oQ>m~mo{bµÁ_ gdm©{YH$ _hËdnyU© nmWdo Wo& 
AÝ¶ _hËdnyU© nmWdo goHo$ÝS>ar _oQ>m~mo{bµÁ_ go g§~pÝYV Wo& 
nwîn JwÀN> MaU na goñŠ¶yQ>{n©ZmoBS> Am¡a Q´>mB©Q>{n©ZmoBS> g§íbofU 
nmWdo gdm©{YH$ _hËdnyU© Wo& _{U MaU na, AZoH$ nmWdo 
O¡go E§S>moßbmpµÁ_H$ aoQ>rHw$boQ>_ ‘| àmoQ>rZ àmogoqgJ, ½byQ>m{WAmoZ 
_oQ>m~mo{bµÁ_ Am¡a nmXn hm°a_moZ {g¾b Q´>m§gS>ŠeZ _hËdnyU© 
Wo&

9.	 à¶moJ AdñWmAm| Ho$ A§VJ©V, Š¶ynrgrAma So>Q>m Zmo_©bmBOoeZ 
Ho$ {bE Cn¶wº$ g§X^© OrZ H$s nhMmZ Ho$ {bE AZoH$ g§X^© 
OrZ H$m narjU {H$¶m J¶m Am¡a gdm©{YH$ ñWm¶r g§X^© OrZ 
H$s nhMmZ H$s JB©& nrnr2E Am¡a gwVam, nwînH«$_ MaU na, 
nrnr2E Am¡a g¢S> nwîn JwÀN> MaU na Am¡a g¢S> Am¡a gwVam _{U 
MaU na ñWm¶r g§X^© OrZ Wt&

10.	21 H«$_a{hV VarHo$ go MwZt JBª S>rB©Or Ho$ A{^ì¶{º$ H$m [a¶b 
Q>mB_ nrgrAma Ûmam nwï>rH$aU {H$¶m J¶m& A{YH$Va OrZ Ho$ 
A{^ì¶{º$ n¡Q>Z© _| MaUdma Am¡a g_¶ {~ÝXwdma {d{^ÞVm XµO© 
H$s JB©& O~ AmaEZE AZwH«$_U Am¡a Š¶ynrgrAma Am§H$‹S>m| 
H$m g^r OrZ Am¡a Z_yZmo Ho$ {bE VwbZmË_H$ {díbofU {H$¶m 
Vmo AmaQ>r-nrgrAma Am¡a AmaEZE AZwH«$_U Am§H$‹S>m| _|  
gH$mamË_H$ ghg§~§Y (Ama2 = 0.81) nm¶m J¶m&

11.	{d{^Þ ’$gbm| go OrE3 à{V{H«$¶merb OrZ H$s nhMmZ Ho$ 
{bE gm{hË¶ Am¡a npãbH$ So>Q>m~og Ty>§T>m J¶m Am¡a 10 OrZ  
H$m M¶Z {H$¶m J¶m&
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12.	 Based on the sequence homology, grape genome 
regions coding for these genes were identified. 
Gene prediction models were used to predict full 
length genes in grape. Expression of selected 
candidate genes was analysed in different stages of 
hormone treated and control vines and differential 
expression was obtained.

13.	 Five differentially responsive grape genotypes 
such as Manjri Naveen, Red Globe, Fantasy 
Seedless, Cabernet Sauvignon and Sauvignon 
Blanc were selected for validation of GA3 
responsive genes. Expression of 10 genes was 
analysed in these genotypes and differential 
expression was observed.

14.	 Polymorphic microsatellite primers were 
identified for 10 genes and they were analysed in 
24 genotypes with varying bunch compactness.

The polymorphic microsatellite markers identified 
in selected genes will be very useful for marker 
assisted breeding for loose bunch and bold berries. 
Also data on chromosomal location of differentially 
expressed genes will be used for genome wide analysis 
for identification of QTLs for bunch architecture using 
association mapping and/or QTL mapping using a 
segregating population. 

12.	AZwH«$_U AZwê$nVm Ho$ AmYma na, MwZr JB© OrZ Ho$ {bE A§Jya 
OrZmo_ AZwH«$_ H$s nhMmZ H$s JB©& OrZ {àS>rŠeZ _m°S>b 
Ûmam A§Jya _| gånyU© OrZ H$m {àS>rŠeZ {H$¶m& MwZr hþB© OrZ 
H$m A{^ì¶{º$ {díbofU {d{^Þ MaUm| Ho$ hm°a_moZ CnM[aV 
Am¡a AZwnMm[aV Z_yZm| _| {H$¶m Am¡a A§Var¶ A{^ì¶{º$ XµO© 
H$s JB©&

13.	nm±M OrZmoQ>mBn O¡go _§Oar ZdrZ, aoS> ½bmo~, ’¢$Q>mgr grS>bog, 
Ho$~aZo gm¡drZm| Am¡a gm¡drZm| ãbm±, {OZ_| OrE3 AZwà¶moJ H$s 
AbJ-AbJ àmV{H«$¶m {_bVr h¡, H$mo OrE3 à{V{H«$¶merb 
OrZ H$s A{^ì¶{º$ Ho$ nwï>rH$aU Ho$ {bE MwZm J¶m& BZ 
OrZmoQ>mBn _| 10 OrZ H$m A{^ì¶{º$ {díbofU {H$¶m J¶m 
Am¡a A§Var¶ A{^ì¶{º$ XµO© H$s JB©&  

14.	10 OrZ _| nmo{b_mo{’©$H$ _mBH«$mogoQ>obmBQ> àmB_a H$s nhMmZ 
H$s Am¡a CZH$m {d{^Þ JwÀN> gKZVm dmbo 24 OrZmoQ>mBn _o 
{díbofU {H$¶m& 

M¶{ZV OrZm| _| nhMmZo JE nm°br_mo{µ’©$H$ _mBH«$mog¡Q>obmBQ> 
_mH©$a {dab JwÀN>m Am¡a ~moëS> _{U Ho$ {bE _mH©$a ghm¶H$ àOZZ 
Ho$ {bE ~hþV Cn¶moJr hm|Jo& A§Var¶ ì¶º$ OrZm| Ho$ H«$mo_mogmo_b 
pñW{V na So>Q>m H$m Cn¶moJ JwÀN> Am{H©$Q>oŠMa Ho$ {bE Egmo{gEeZ 
_¡qnJ Am¡a/¶m Š¶yQ>rEb _¡qnJ Ûmam Š¶yQ>rEb H$s nhMmZ Ho$ {bE 
OrZmo_ ì¶mnH$ {díbofU Ho$ {bE {H$¶m OmEJm&

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

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

The objective of this project is to develop a 
protocol for rapid multiplication of rootstocks through 
micro propagation. Axillary-bud cuttings and nodal 
cuttings with single buds of Dogridge and  110R were 
surface sterilized and inoculated on MS medium with 
different concentrations of 6- BAP viz. 0.5, 1.0, 1.5, 
2.0, 2.5 and 3.0 mg/l. Multiple shoots induction was 
obtained from single bud nodal cuttings of Dogridge 
on MS medium supplemented with 3.5 mg/l 6-BAP. 

A§Jya ({d{Q>g ñnrgrµO) _ybd¥ÝVm| Ho$ gyú_ 
àdY©Z hoVw àmoQ>moH$m°b H$m _mZH$sH$aU

Bg n[a¶moOZm H$m CÔoí¶ gyú_ àdY©Z Ho$ _mÜ¶_ go A§Jya 
_ybd¥ÝVm| H$m Ëd[aV d¥{Õ hoVw àmoQ>moH$m°b {dH${gV H$aZm h¡& S>moJ[aO 
Am¡a  110Ama H$s nmíd©-H${bH$m H$b_ Am¡a ZmoS>b H$b_m| H$mo 
gVhr OrdmUw-ZmeZ Ho$ níMmV E_Eg _mÜ¶_ {Og_|  6-~rEnr 
H«$_e: 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 Am¡a 3.5 {_J«m/br 
H$s {d{^Þ gm§ÐVm¶o± Wt, na BZmoHw$boQ> {H$¶m J¶m& 3.5 {_J«m/
br 6-~rEnr Ho$ gmW E_Eg _mÜ¶_ na S>moJ[aO H$s EH$b ZmoS>b 
H$m{bH$m _| ~hþ emIm àoaU hþAm&

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 
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{MÌ 7: S>mo{J«O ê$Q>ñQ>m°H$ Ho$ ZmoS>b H$b_m| go EH$m{YH$ eyQ> àoaU
Figure 7: Multiple shoot induction from nodal cuttings of Dogridge rootstock

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, Fercal, 1103 P, 140Ru and Dogridge) 
was evaluated for fourth year for yield, fruit quality 
and wine parameters. The grapes from Cabernet 
Sauvignon grafted on different rootstocks were 
harvested after attaining TSS of about 23.5 to 24.50B. 
The observations were recorded on vegetative growth, 
physiological parameters, bunch yield and quality 
parameters and wine quality. The wine was also 
subjected to organoleptic test. On the basis of recorded 
data it is found that vines grafted on 1103P and 110R 
rootstock performed better (Table 8). 

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

Table grapes

Fantasy Seedless

Fantasy Seedless grapevines grafted on three 
different rootstock (140Ru, Dogridge and 110R) were 
evaluated along with own rooted Fantasy Seedless 
vines for growth, yield and quality parameters. This 
was the third year of experiment.

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

AmR> {d{^Þ _ybd¥ÝVm| (110Ama, 101.14E_OrQ>r, EgAmo4, 
J«odg¡H$, ’$aH$mb, 1103nr, 140 Ama¶y VWm S>moJ[aO) na H$b{_V 
H¡$~Z} gm¡drZm|, EH$ bmb dmBZ H$s {H$ñ_, H$m Mm¡Wo df© CnO, 
’$b JwUdÎmm VWm dmBZ JwUdÎmm Ho$ {bE  Am§H$bZ {H$¶m J¶m& 
23.5 go 24.50 O{~«Šg Q>rEgEg àmá hmoZo na {d{^Þ _ybd¥ÝVm| 
na H$b{_V H¡$~Z} gm¡drZm| A§Jyam| H$mo H$mQ>m J¶m& H$m{¶H$ d¥{Õ, 
H$m{¶©H$s _mnX§S>m|, JwÀN>m CnO Am¡a JwUdÎmm _mZH$m| VWm dmBZ 
H$s JwUdÎmm na AdbmoH$Z XO© {H$¶o J¶o& dmBZ H$m AmoJ}ZmobopßQ>H$ 
narjU ̂ r {H$¶m J¶m& XO© {H$E JE Am§H$‹S>m| Ho$ AmYma na 1103nr  
VWm 110Ama _ybd¥§V na H$b{_V bVmAm| Zo ~ohVa àXe©Z {H$¶m& 
(Vm{bH$m 8)

VmOm VWm dmBZ A§Jya H$s d¥{Õ, CnO Am¡a 
’$b g§¶moOZ Ho$ {bE _ybd¥ÝVm| H$m Am§H$bZ

VmOm A§Jya 

’|$Q>mgr grS>b¡g

VrZ {d{^ÝZ _ybd¥ÝVm| (140Ama¶y, S>moJ[aO Am¡a 110Ama) 
na H$b{_V ’|$Q>mgr grS>b¡g bVmAm| H$m Am§H$bZ ’|$Q>mgr grS>b¡g 
H$s ñd_y{bV bVmAm| Ho$ gmW d¥{Õ, CnO Am¡a JwUdÎmm _mZH$m| Ho$ 
{bE {H$¶m J¶m& ¶h à¶moJ H$m Vrgam df© Wm&
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Vm{bH$m 8: {d{^Þ _ybd¥ÝVm| na H¡$~Z} gm¡{dZm| H$m àXe©Z 
Table 8: Performance of Cabernet Sauvignon on different rootstocks 

_ybd¥§V
Rootstocks

N>§Q>mB© ^ma 
({H$J«m)

Pruning 
weight 

(kg)

ñ’w$Q>Z Ho$ 
{bE {XZm| 
H$s g§»¶m

No. of days 
taken to 
sprout

Am¡gV 
nU© 

joÌ’$b
Avg. 

leaf area 
(cm2)

Am¡gV 
JwÀN>m dOZ 

(J«m)
Avg. 

bunch 
weight (g)

JwÀN>m 
g§»¶m/bVm

No. of 
bunches/ 

vine

Vw‹S>mB© Ho$ 
{bE {XZ 
Days to 
harvest

CnO/
bVm 

({H$J«m)
Yield/ 
vine
(kg)

’$aH$mb/ Fercal 1.54 10.75 81.85 73.20 43.50 160.00 3.20

S>m°JarO/ Dogridge 0.91 12.25 53.02 87.10 39.65 154.00 3.75

EgAmo4/ SO4 0.92 10.25 55.98 60.71 50.60 152.00 3.68

110Ama/ 110R 1.56 11.50 71.66 65.50 51.75 160.00 3.57

J«odg¡H$/ Gravasec 0.99 9.75 78.95 75.90 40.25 152.00 3.35

1103nr/ 1103P 1.38 11.50 56.93 78.85 53.50 154.00 4.20

101.14E‘OrQ>r/ 101.14MGT 0.95 12.25 64.63 75.35 38.51 154.00 3.10

140Ama¶y/ 140Ru) 1.01 12.25 76.21 90.00 46.05 154.00 4.50

grdr/ CV 25.30 6.21 16.21 2.81 6.00 0.46 2.74

EbEgS>r/ LSD (p=0.05) 0.70 1.67 25.91 5.05 6.47 1.68 0.24

gmW©H$Vm/ Significance ** ** ** ** ** ** **

{d{^Þ _ybd¥ÝVm| _|, 110Ama na H$b{_V bVmAm| Zo A{YH$V_ 
’$bJwÀN>o (31.5) n¡Xm {H$E {OgH$m AZwgaU 140Ama¶y (28.1) 
Zo {H$¶m O~{H$ ñd_y{bV bVmAm| _| g~go H$_ g§»¶m _| JwÀN>m| 
(19.0) H$m CËnmXZ hþAm (Vm{bH$m 9)& S>moJ[aO na H$b{_V 
bVmAm| _| Am¡gV ’$bJwÀN>m dOZ (368.81 J«m) g~go A{YH$ Wm 
O~{H$ ñd_y{bV bVmAm| _| Ý¶yZV_ (256.36 J«m) Wm& 

S>moJ[aO na H$b{_V bVmAm| _| gm¡ _{U dOZ (295.20 J«m) 
^r g~go Á¶mXm Wm& 110Ama na H$b{_V bVmAm| _| Cƒ CnO 
10.75 {H$J«m/bVm XO© H$s JB©, CgHo$ ~mX 140Ama¶y (10.55 
{H$J«m/bVm) _| XO© H$s JB©, O~{H$ ñd_y{bV bVmAm| _| g~go H$_ 
CnO 5.64 {H$J«m/bVm XO© H$s& 110Ama na H$b{_V bVmAm| _| 
CƒV_ CnO A{YH$V_ JwÀN>m à{V bVm H$s g§»¶m Ho$ H$maU Wr&

_{U JwUdÎmm _mZH$m| Ho$ {bE XO© Am§H$‹S>m| go {d{^Þ _ybd¥ÝVm| 
Ho$ ~rM _hËdnyU© A§Va {‘bm& S>moJ[aO na H$b{_V bVmAm| _| _{U 
ì¶mg A{YH$V_ (17.1 {__r) Wm, {OgH$m AZwgaU 140Ama¶y na 
H$b{_V bVmAm| Zo {H$¶m (17.0 {__r) O~{H$ ñd_y{bV bVmAm| _| 

Among the different rootstocks, the vines grafted 
on 110R rootstock produced the highest number of 
bunches (31.5) followed by 140Ru (28.1) while own 
rooted vines produced significantly least number of 
bunches (19.0) (Table 9). Average bunch weight was  
the highest in vines grafted on Dogridge (368.81 g) 
and the minimum in own rooted vines (256.36 g).

Hundred berry weight was also the highest in 
vines grafted on Dogridge (295.20 g). However, the 
vines grafted on 110R recorded higher yield of 10.75 
kg/vine followed by 140Ru (10.55 kg/vine) while own 
rooted vines recorded lowest yield of 5.64 kg/vine. 
The higher yield in 110R grafted vine was mainly due 
to higher number of bunches per vine.  

The data recorded for berry quality parameters 
showed the significant differences among the different 
rootstocks. Berry diameter was maximum in Dogridge 
grafted vines (17.1 mm) followed by 140Ru grafted 
vines (17.0 mm) while own rooted vines exhibited the
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lowest berry diameter of 16.1 mm. The vines grafted 
on 140Ru exhibited higher TSS (18.04 °B) followed 
by Dogridge (17.96 °B) and own roots (17.82 °B). 
These results are in accordance with last years’ results.

Red Globe 

Red Globe grapevines grafted on Dogridge, Salt 
Creek, 140Ru and 110R along with own rooted vines 
were evaluated for growth, yield and quality related 
parameters. Data recorded on various vegetative, 
yield and quality parameters (Table 10) indicated that 
Red Globe grafted on 110R and Dogridge performed 
better. The rootstocks varied significantly for bunches 
per vine. The 110R grafted vines performed better 
for number of bunches (22.70) as compared to the 
lowest on own rooted vines (9.47). The vines grafted 
on Dogridge rootstock produced significantly higher 
average bunch weight (982 g) and 100 berry weight 
(652 g) while vines grafted on 110R resulted in 
significantly higher yield (16.60 kg).

Ý¶yZV_ _{U ì¶mg 16.1 {__r XoIm J¶m& 140Ama¶y na H$b{_V 
bVmAm| _| Cƒ Q>rEgEg (18.04 °{~«) nm¶m J¶m, {OgHo$ ~mX 
S>moJ[aO na H$b{_V (17.96 °{~«) Am¡a ñd_y{bV (17.82 °{~«) 
bVmE± Wt& ¶o n[aUm_ {nN>bo gmbm| Ho$ n[aUm_ Ho$ AZwgma hr h¢&

aoS> ½bmo~ 

S>moJ[aO, gm°ëQ>H«$sH$, 140Ama¶y Am¡a 110Ama na H$b{_V 
aoS> ½bmo~ A§Jya bVmAm| H$m ñd_y{bV bVmAm| Ho$ gmW d¥{Õ, CnO 
Am¡a JwUdÎmm g§~§Yr _mnX§S>m| Ho$ {bE  Am§H$bZ {H$¶m J¶m&  {d{^Þ 
H$m{¶H$, CnO Am¡a JwUdÎmm Ho$ _mZH$m| na XO© Am§H$‹S>m| (Vm{bH$m 
10) Ho$ AmYma na ¶h nm¶m J¶m h¡ {H$ 110Ama Am¡a S>moJ[aO na 
H$b{_V aoS> ½bmo~ Zo ~ohVa àXe©Z {H$¶m& ’$bJwÀN>m à{V bVm Ho$ 
{bE _ybd¥ÝVm| _| gmW©H$ A§Va Wm& 110Ama na H$b{_V bVmAm| Zo 
A{YH$V_ ’$bJwÀN>m g§»¶m (22.70) Ho$ gmW ñd_y{bV bVmAm| 
(9.47) H$s VwbZm _| ~ohVa àXe©Z {H$¶m& S>moJ[aO _ybd¥§V na 
H$b{_V bVmAm| Zo A{YH$V_ Am¡gV JwÀN>m dOZ (982 J«m) Am¡a 
100 _{U dOZ (652 J«m) H$m CËnmXZ {H$¶m& CnO 110 Ama na 
H$b{_V bVmAm| _| A{YH$V_ CnO (16.60 {H$J«m) Wr&

Vm{bH$m 9: ’¢$Q>mgr grS>bog H$s CnO Am¡a JwUdÎmm na _ybd¥§V H$m à^md
Table 9: Eefect of rootstocks on yield and quality parameters of Fantasy Seedless

_ybd¥§V
Rootstocks

N>§Q>mB© ^ma 
({H$J«m)

Pruning 
weight 

(kg)

JwÀN>m 
g§»¶m/bVm

No. of 
bunches/ 

vine

CnO/bVm 
({H$J«m)

Yield/ vine
(kg)

Am¡gV JwÀN>m 
dOZ (J«m)

Avg. bunch 
weight (g)

_{U ì¶mg 
({__r)
Berry 

diameter 
(mm)

Q>rEgEg 
(o{~«)

TSS (oB)

AåbVm 
(J«m/br)
Acidity 

(g/l)

140Ama¶y/ 140Ru 1.30 28.08 10.55 364.98 17.02 18.04 5.20

S>moJ[aO/ Dogridge 1.44 26.44 9.91 368.81 17.10 17.96 5.55

110Ama/ 110R 1.27 31.46 10.75 329.76 16.16 17.76 5.53

ñd_yb/ Own root 0.93 19.04 5.64 256.36 16.08 17.82 5.53

grdr/ CV 28.35 17.04 2.02 2.03 0.52 1.25 1.90

EbEgS>r/ LSD 0.66 8.40 0.35 12.52 0.16 0.42 0.19

nr _mÌm/ p value 0.3431 0.0386 0.0001 0.0001 0.0001 0.2301 0.0001
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Vm{bH$m 10: {d{^Þ _ybd¥ÝVm| na aoS> ½bmo~ H$m àXe©Z
Table 10: Performance of Red Globe on different rootstocks

_ybd¥§V
Rootstocks

N>§Q>mB© ^ma 
({H$J«m)

Pruning 
weight 

(kg)

JwÀN>m 
g§»¶m/
bVm

No. of 
bunches/ 

vine

Am¡gV 
nU© 

joÌ’$b
Avg. 
leaf 
area

CnO/
bVm

({H$J«m)
Yield/ 
vine
(kg)

Am¡gV 
JwÀN>m 
dOZ 
(J«m)
Avg. 

bunch 
weight 

(g)

100 
_{U 
dOZ 
(J«m)
100 

berry 
weight 

(g)

_{U ì¶mg 
({__r)
Berry 

diameter 
(mm)

Q>rEgEg 
(o{~«)
TSS 
(oB)

AåbVm 
(J«m/
br)

Acidity 
(g/l)

Vw‹S>mB© Ho$ 
{bE {XZ 
Days to 
harvest

S>moJ[aO/ 
Dogridge

1.71 16.82 79.87 15.77 982.00 590.00 22.66 18.12 5.50 160.00

gmëQ> H«$sH$/ 
Salt creek

1.65 16.52 87.59 14.69 910.00 550.00 22.02 18.72 5.46 160.00

140Ama¶y/ 
140Ru

1.41 12.39 66.62 10.03 845.00 612.60 20.50 19.06 5.50 145.00

110Ama/ 
110R

1.55 22.70 67.33 16.60 750.00 652.00 20.30 19.08 5.62 142.00

ñd_yb/ 
Own root

1.12 9.47 72.86 6.76 672.00 542.40 20.00 19.02 5.40 155.00

grdr/ CV 1.98 3.89 16.97 1.48 0.79 1.43 0.49 1.13 2.42 0.66

EbEgS>r/ 
LSD 

0.06 1.18 24.61 0.37 12.67 16.38 0.20 0.41 0.26 1.94

nr _mÌm/ 
P value

0.0001 0.0001 0.133 0.0001 0.0001 0.0001 0.0001 0.0001 0.3665 0.0001

Wine grapes

Sauvignon Blanc 

Sauvignon Blanc, a white wine variety grafted 
on seven different rootstocks (SO4, 1103P, 110R, 
Dogridge, Salt Creek, Fercal and 140Ru) was 
evaluated for vegetative growth parameters, bunch 
and berry quality parameters, yield and also for wine 
quality during the second year of study. Considering 
the yield, quality and biochemical composition of 
grape berries, Sauvignon Blanc grafted on 110R and 
Fercal performed better than other rootstock during the 
second year of study.

dmBZ A§Jya 

gm¡drZm| ãbm± 

gm¡drZm| ãbm±, g’o$X dmBZ H$s EH$ {H$ñ_ H$mo gmV {d{^Þ 
_ybd¥ÝVm| (EgAmo4, 1103nr, 110Ama, S>moJ[aO, gm°ëQ>H«$sH$, 
’$aH$mb Am¡a 140Ama¶y) na H$b{_V H$aHo$ H$m{¶H$ d¥{Õ _mnX§S>m|, 
JwÀN>m Am¡a _{U JwUdÎmm dmbo _mZH$m|, CnO Am¡a dmBZ H$s JwUdÎmm 
Ho$ {bE Xygao df© Ho$ Xm¡amZ AÜ¶¶Z {H$¶m J¶m& CnO, JwUdÎmm Ed§ 
A§Jyam| H$s O¡d amgm¶{ZH$ g§aMZm H$mo Ü¶mZ _| aIVo hþE, 110-Ama 
Am¡a ’$aH$mb na H$b{_V  na gm¡drZm| ãbm± Zo Xygao df© Ho$ AÜ¶¶Z 
Ho$ Xm¡amZ AÝ¶ _ybd¥ÝVm| H$s Anojm ~ohVa àXe©Z {H$¶m&
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The minimum number of bunches/vine was 
obtained in vines grafted on 140Ru (40.3) whereas 
the highest bunches/vine were recorded on the vines 
grafted on Fercal (51.1) (Table 11). Average bunch 
weight was the highest in vines grafted on Salt Creek 
(135.75g) while the lowest bunch weight of 110 g was 
recorded in SO4 and 140Ru grafted vines. The vines 
grafted on 1103P, Fercal and 110R recorded higher 
yields of 6.92 kg, 6.80 kg and 6.70 kg respectively.

140Ama¶y na H$b{_V bVmAm| _| {ZåZV_ JwÀN> g§»¶m/bVm 
(40.3) Wr, O~{H$ ’$aH$mb na H$b{_V bVmAm| _| A{YH$V_ 
(51.1) Wr (Vm{bH$m 11)& Am¡gV JwÀN>m H$m dOZ gmëQ> H«$sH$ 
_| A{YH$V_ (135.75 J«m) Wm, O~{H$ EgAmo4 Am¡a 140Ama¶y 
na H$b{_V bVmAm| _| Ý¶yZV_ 110 J«m_ dOZ XO© {H$¶m J¶m& 
1103nr, ’$aH$mb Am¡a 110Ama na H$b{_V bVmAm| _| Cƒ 
n¡Xmdma H«$_e… 6.92 {H$J«m, 6.80 {H$J«m Am¡a 6.70 {H$J«m XO© 
H$s JB©&

Vm{bH$m 11: {d{^Þ _ybd¥ÝVm| na gm¡drZm| ãbm± H$m àXe©Z 
Table 11: Performance of Sauvignon Blanc on different rootstocks

_ybd¥§V
Rootstocks

JwÀN>m g§»¶m/bVm
No. of bunches/ 

vine

CnO/bVm 
({H$J«m)

Yield/ vine (kg)

Am¡gV JwÀN>m 
dOZ (J«m)

Average bunch 
weight (g)

_{U g§»¶m/JwÀN>m
No. of berries/ 

bunch

100 _{U dOZ 
(J«m)

100 berry 
weight (g)

S>moJ[aO/ Dogridge 47.45 6.10 128.00 125.00 93.00

gmëQ> H«$sH$/ Salt Creek 47.85 6.45 135.75 130.00 99.00

’$aH$mb/ Fercal 51.10 6.80 132.00 100.00 127.00

140Ama¶y/ 140Ru 40.30 4.50 110.00 114.00 90.00

EgAmo4/ SO4 40.45 4.66 110.00 98.00 110.00

1103nr/ 1103P 50.95 6.92 128.10 148.00 105.00

110Ama0/ 110R 50.70 6.70 125.00 98.00 120.00

grdr/ CV 16.75 2.74 1.55 1.75 1.61

EbEgS>r/ LSD 18.38 0.38 4.20 4.74 3.99

nr _mÌm/ P value 0.4778 0.0001 0.0001 0.0001 0.0001

Sauvignon Blanc vines grafted on different 
rootstocks differed significantly for fruit composition 
also (Table 12). The TSS varied significantly from 
23.99°B (1103P) to 24.25°B (140Ru). The acidity 
in juice ranged from 5.10 (Dogridge) to 5.99 
(110R) which was considered as optimum for wine 
preparation.

The volatile acids in juice ranged from 0.11 
(Fercal) to 0.16 g/l (1103P). The pH of juice was 
within the recommended limit of wine preparation and 
ranged from 3.22 (Dogridge) to 3.55 (Fercal). 

{d{^Þ _ybd¥§V na H$b{_V gm¡drZm| ãbm± H$s bVmAm| _| 
’$bm| Ho$ g§¶moOZ _| gmW©H$ {^ÞVm Wr (Vm{bH$m 12)& Q>rEgEg 
_| {d{dYVm 23.9 9 °{~«Šg (1103nr) go 24.25 °{~«Šg 
(140Ama¶y) VH$ gmW©H$ Wr& ag _| AåbVm 5.10 (S>m°J[aO) go 
boH$a 5.99 (110Ama) VH$ Wr {Ogo dmBZ V¡¶ma H$aZo Ho$ {bE 
Bï>V_ _mZm OmVm h¡&

ag _| dmînerb Aåb 0.11 (’$aH$mb) go 0.16 (1103nr) 
J«m/br VH$ Wo& ag H$m nrEM dmBZ ~ZmZo hoVw {g’$m[ae H$s gr_m 
Ho$ ^rVa 3.22 (S>m°J[aO) go 3.55 (’$aH$mb) Wm&
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Vm{bH$m 12: {d{^Þ _ybd¥ÝVm| na H$b{_V gm¡drZm| ãbm± Ho$ Oyg H$s g§aMZm 
Table 12: Juice composition of Sauvignon Blanc grafted on different rootstocks 

_ybd¥§V
Rootstocks

Q>rEgEg (°{~«)
TSS (oB)

AåbVm (J«m/br)
Acidity (g/l)

dmînerb AåbVm 
(J«m/br)
VA (g/l)

Oyg nrEM
Juice pH

{’$Zmob ({_J«m/J«m)
Phenols (mg/g)

S>moJ[aO/ Dogridge 24.21 5.10 0.15 3.22 0.75

gmëQ> H«$sH$/ Salt Creek 24.00 5.56 0.13 3.34 0.75

’$aH$mb/ Fercal 23.90 5.42 0.11 3.55 0.72

140Ama¶y/ 140Ru 24.25 5.47 0.14 3.45 0.72

EgAmo4/ SO4 24.14 5.32 0.14 3.46 0.70

1103nr/ 1103P 23.99 5.52 0.16 3.48 0.72

110Ama/ 110R 24.16 5.99 0.12 3.40 0.75

grdr/ CV 0.22 0.45 5.33 0.38 7.87

EbEgS>r/ LSD 0.12 0.07 0.02 0.03 0.13

nr _mÌm/ P value 0.0001 0.0001 0.0001 0.0001 0.8533

Standardization of cultural 
practices to increase quality yield of 
vine grapes

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

The vines of Cabernet Sauvignon were grafted 
on 110R rootstock and trained to mini Y system 
of training. The vines are planted at three different 
planting densities viz.  2722, 1815 and 1361 vines/
acre. The observations for vegetative growth 
parameters, yield and fruit composition were recorded. 
The data in table 13 revealed that the pruned biomass 
was highest in 1361 vines/ac (0.60 kg/vine) and the 
lowest in densely populated vines (0.44 kg/vine). After 
fruit pruning, the vines maintained at low density 
sprouted early (11.27 days). The highest number of 
bunches/vine (51.29) were recorded in 1361 vine/acre 
followed by 1815 vines/acre (41.14) and 2722 vines/
acre (36.29). The average bunch weight and 100 berry 
weight were maximum in vines planted at high density. 
The highest yield was obtained in 1361 vines/acre and 
the lowest in 2722 vines/acre treatment. Similar trend 
was observed for TSS content.

dmBZ A§Jyam| ‘| JwUr¶ CnO d¥{Õ Ho$ {bE 
H¥${f {H«$¶mAm| H$m ‘mZH$sH$aU

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

H¡$~Z} gm¡drZm| bVmAm| H$mo 110Ama _ybd¥§V na H$b{_V Am¡a 
{_Zr dmB© à{ejU {gñQ>_ Ho$ gmW V¡¶ma {H$¶m J¶m& VrZ AbJ-
AbJ amonU gKZVmAm| 2722, 1815 Am¡a 1361 bVm/EH$‹S> _| 
bVmAm| H$mo bJm¶m J¶m& H$m{¶H$ d¥{Õ, CnO VWm ’$b g§aMZm 
Ho$ {bE AdbmoH$Z XO© {H$E JE Ed§ dmBZ JwUdÎmm XO© H$s JBª& 
Vm{bH$m 13 _| Am§H$‹S>m| go nVm Mbm h¡ {H$ 1361 bVm/EH$‹S>  
_| N>§Q>mB© O¡dKZ g~go A{YH$ (0.60 {H$J«m/~ob) Wm O~{H$ 
{ZåZV_ (0.44 {H$J«m/bVm) g~go KZo amonU _| Wm& H$_ KZËd 
na aIr JB© bVmAm| _| ’$bV N>§Q>mB© Ho$ ~mX ñ’w$Q>Z AJoVr (11.27 
{XZ) hþAm& 1,161 bVm/EH$‹S> gKZVm _| ’$bJwÀN> g§»¶m/EH$‹S> 
CƒV_ (51.29) XO© H$s JB©, BgHo$ ~mX 1815 bVm/EH$‹S> 
(41.14) Am¡a 2722 bVm/EH$‹S> (36.29) _| XO© H$s JBª& Cƒ 
KZËd na amo{nV bVmAm| _| Am¡gV JwÀN>m dOZ Am¡a 100 _{U 
dOZ A{YH$V_ Wm& CƒV_ CnO 1361 bVm/EH$‹S> _| àmá 
H$s J¶r Am¡a 2722 bVm/EH$‹S> CnMma _| g~go H$_ CnO Wr& 
Q>rEgEg _mÌm _| Bgr àH$ma H$s àd¥{Îm XoIr JB©& 
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Vm{bH$m 13: amonU KZVm H$m H¡$~Z} gm¡drZm| Ho$ Cnm¶ Am¡a JwUdÎmm _mnXÊS>m| na à^md 
Table 13: Effect of planting density on yield and quality parameters of Cabernet Sauvignon 

amonU KZVm
Planting density

N>±Q>mB© ^ma 
({H$J«m)

Pruning 
weight 

(kg)

JwÀN>m 
g§»¶m/bVm

No. of 
bunches/ 

vine

Am¡gV 
JwÀN>m dOZ 

(J«m)
Av. bunch 

wt. (g)

CnO/bVm 
({H$J«m)
Yield/ 

vine (kg)

100 _{U 
dOZ (J«m) 
100 Berry 

Weight 
(g)

_{U g§»¶m/ 
JwÀN>m

No. of 
Berries/ 
Bunch

Q>rEgEg 
(o{~«)
TSS 
(oB)

2722 bVm/EH$S>
2722 vines/ac

0.44 36.29 85.57 3.60 102.00 95.00 23.74

1815 bVm/EH$S>
1815 vines/ac

0.53 41.14 86.14 3.68 86.14 96.14 23.86

1361 bVm/EH$S>
1361 vines/ac

0.60 51.29 72.86 3.90 79.43 95.57 23.95

grdr/ CV 3.77 4.59 2.81 1.31 3.30 2.78 0.29

EbEgS>r/ LSD 0.03 2.81 1.60 0.07 4.20 3.73 0.10

nr _mÌm/ p value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0094

The juice acidity and pH were in optimum range. 
Volatile acid in the fruit juice was the lowest (0.08 g/l) 
in 1361 vines treatment and the highest in 2722 vines 
(0.12) treatment. Considering the growth, yield, fruit 
composition and also the organoleptic test, the planting 
density of 1361/acre were found to be better.

Standardization of training system in 
Cabernet Sauvignon

Cabernet Sauvignon vines grafted on 110R 
were trained to mini Y, kniffin and vertically shoot 
positioning (VSP) system of trellises spaced at 8’x4’ 
distance. The observations were recorded on vegetative 
growth parameters, bunch characters, fruit composition 
and wine quality through organoleptic test. The highest 
pruned biomass was recorded in Kniffin trained vines 
(0.88 kg/vine) followed by mini Y system (0.57 kg) 
while the lowest biomass was recorded in VSP trained 
vines (Table 14). Early bud sprout was recorded in 
mini Y trained vines (9 days) and the late sprout in 
Kniffin. Significantly higher number of bunches were 
recorded in mini Y trained system (59.86) than the 
lowest in Kniffin (40.71). Days to harvest ranged from 
150.9 (mini Y) to 153 (Kniffin). The highest average 
bunch weight was recorded in Kniffin system (100.57 
g) followed by VSP (89.43 g) and the lowest in mini Y 

ag AåbVm Am¡a nrEM Bï>V_ loUr _| Wo& ’$bm| Ho$ Oyg _| 
dmînerb Aåb 1361 bVmAm| Ho$ CnMma _| g~go H$_ (0.08 
J«m_/br) Am¡a 2722 bVmAm| (0.12 J«m_/br) CnMma _| g~go 
A{YH$ Wm& d¥{Õ, CnO, ’$bm| H$s g§aMZm Am¡a Am°J}Zmo{bpßQ>H$ 
narjU na {dMma H$aVo hþE, 1361 bVm/EH$‹S> Ho$ amonU KZËd H$mo 
~ohVa nm¶m J¶m&

H¡$~Z} gm¡drZm| _| à{ejU àUmbr H$m _mZH$sH$aU

110Ama na H$b{_V H¡$~Z} gm¡drZm| bVmAm| H$mo {_Zr dmB©, 
{Z{µ’$Z Am¡a D$Üdm©Ya emI pñW{V (drEgnr) àUmbr Ho$ {hgm~ 
go Ho$ 8'x4' Xyar na à{e{jV {H$¶m J¶m& H$m{¶H$ d¥{Ô _mnX§S>m|, 
JwÀN>m bjUm|, ’$b aMZm Am¡a AmoJ}ZmobopßQ>H$ narjU Ho$ Ûmam 
dmBZ H$s JwUdÎmm na AdbmoH$Z XO© {H$E JE& {Z{’$Z à{e{jV 
bVmAm| _| g~go Á¶mXm N>§Q>mB© O¡dKZ (0.88 {H$J«m/bVm) XO© 
{H$¶m J¶m, {OgHo$ ~mX {_Zr dmB© {gñQ>_ (0.57 {H$J«m) _| XO© 
{H$¶m J¶m O~{H$ drEgnr _| à{e{jV bVmAm| _| g~go H$_ O¡dKZ 
nm¶m J¶m (Vm{bH$m 14)& {_Zr dmB© à{e{jV bVmAm| _| AJoVr 
H$br ñ’w$Q>Z (9 {XZ) XO© {H$¶m J¶m Am¡a {Z{’$Z _| ñ’w$Q>Z Xoa 
go Wm& {Z{’$Z àUmbr H$s Anojm (40.71) {_Zr dmB© à{ejU 
àUmbr _| ’$bJwÀN>m| H$s A{YH$ g§»¶m (59.86) gmW©H$ ê$n go 
A{YH$ XO© H$s JB©& Vw‹S>mB© Ho$ {bE {XZ 150.9 ({_Zr dmB©) go 
boH$a 153 ({Z{’$Z) VH$ Wo& {Z{’$Z àUmbr _| Am¡gV JwÀN>m dOZ 
A{YH$V_ (100.57 J«m) XO© {H$¶m J¶m {OgH$m AZwgaU drEgnr 
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(87 g). The highest yield was in vines trained to mini Y 
system (5.40 kg/vine) and the lowest in Kniffin (4.56 
kg/vine). 

(89.43 J«m) Ûmam {H$¶m J¶m VWm {_Zr dmB© (87 J«m) _| g~go 
H$_ Wm& g~go A{YH$ CnO (5.40 {H$J«m/bVm) {_Zr dmB© àUmbr 
_| à{e{jV bVmAm| _| Wr Am¡a g~go H$_ {Z{’$Z (4.56 {H$J«m/
bVm) _|&  

Vm{bH$m 14: à{ejU àUm{b¶m| H$m H¡$~Z} gm¡drZm| Ho$ CnO Am¡a JwUdÎmm _mnXÊS>m| na à^md 
Table 14: Effect of training system on yield and quality parameters of Cabernet Sauvignon

à{ejU 
àUmbr

Training 
system

N>§Q>mB© ^ma 
({H$J«m)

Pruning 
weight 

(kg)

Vw‹S>mB© Ho$ 
{bE {XZ

Days 
taken to 
harvest

JwÀN>m 
g§»¶m/
bVm

No. of 
bunches/ 

vine

Am¡gV 
JwÀN>m 

dOZ (J«m)
Ave 

bunch 
wt. (g)

CnO/bVm 
({H$J«m)
Yield/ 

vine (kg)

Q>rEgEg 
(o{~«)

TSS (oB)

AåbVm 
(J«m/br)
Acidity 

(g/l)

Oyg 
nrEM
Juice 
pH

nmoQ>o{e¶_ 
(nrnrE_)

Potassium 
(ppm)

{_Zr dmB©/ 
Mini Y

0.57 150.86 59.86 87.00 5.40 23.97 5.60 3.47 967.73

drEgnr/ 
VSP

0.44 151.00 52.29 89.43 4.86 23.77 5.43 3.53 975.74

{Z{’$Z/ 
Kniffin

0.88 153.00 40.71 100.57 4.56 23.88 5.24 3.53 947.44

grdr/ CV 3.28 0.64 4.74 1.51 1.45 0.20 1.43 0.41 0.23

EbEgS>r/ 
LSD 

0.03 1.38 3.45 2.05 0.10 0.07 0.11 0.02 3.20

nr _mÌm/ p 
value

0.0001 0.0474 0.0001 0.0001 0.0001 0.0007 0.0001 0.0001 0.0001

{d{^Þ _{U JwUdÎmm _mZH$m| na AdbmoH$Z XO© {H$E JE& 
Q>rEgEg Ho$ {bE gmW©H$ A§Va XoIo JE Am¡a ¶h A§Va 23.77 go 
23.97 °{~«Šg VH$ Wm& ag AåbVm (5.24 J«m/br go 5.60 J«m/
br) Am¡a nrEM (3.47-3.53) dmBZ ~ZmZo Ho$ {bE Amdí¶H$ 
gr_m _| Wo& H¡$~Z} gm¡drZm| Ho$ ag _| nmoQ>o{e¶_ _mÌm AÝ¶ à{ejU 
àUm{b¶m| H$s VwbZm _| {Z{’$Z àUmbr na à{e{jV bVmAm| _| H$_ 
(974.44 nrnrE_) Wr&

{gam go JwUdÎmm dmbr dmBZ CËnmXZ Ho$ {bE {d{^ÝZ 
N>§Q>mB© VmarIm| H$m _mZH$sH$aU

110Ama _ybd¥§V na H$b{_V {gam bVmAm| H$mo {_Zr dmB© 
àUmbr na 8'x4' Xyar na à{e{jV H$aHo$ dmBZ H$m Am§H$bZ {H$¶m 
J¶m& 

{d{^Þ N>§Q>mB© VmarIm| _|, AJoVr N>§Q>mB© go àmá dmBZ AÀN>r 
JwUdÎmm H$s Wr ({MÌ 8)&

The observations were recorded on various 
berry quality parameters. Significant differences 
were observed for TSS and it varied from 23.77°B 
to 23.97°B. The juice acidity (5.24 g/l to 5.60 g/l) 
and pH (3.47-3.53) were in optimum range required 
for wine making. Potassium contents in juice of 
Cabernet Sauvignon trained to Kniffin system was less  
(947.44 ppm) as compared to other training systems.

Standardization of different pruning dates 
for the production of quality wine in Syrah

Syrah vines grafted on 110R rootstock and trained 
to mini Y system of trellises spaced at 8’x4’ distance 
were evaluated for wine quality. 

Among the different pruning dates, the wine 
obtained from early pruning (first pruning) performed 
better in overall wine quality (Figure 8).
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110Ama {dH${gV ’|$Q>mgr grS>b¡g bVmAm| 
Ho$ {bE qgMmB© AZwgyMr H$m _mZH$sH$aU

¶h à¶moJ 2013-14 _| g_mZ à~§YZ pñW{V¶m| Ho$ VhV 
CJmB© bVmAm| na nm±M CnMmam| (’$gb d¥{Õ H$s AdñWmAm| VWm 
A{^bo{IV Iwbm Vgbm dmînrH$aU na AmYm[aV qgMmB© AZwgyMr) 
Ho$ gmW ewê$ {H$¶m J¶m Wm (Vm{bH$m 15)& ¶h à¶moJ H$m Mm¡Wm 
df© Wm& CnMma Q>r1, Q>r2 Am¡a Q>r3 H$mo gVh Q>nH$ qgMmB© VH$ZrH$ 
Ho$ _mÜ¶_ go bmJy {H$¶m J¶m, CnMma Q>r4 H$mo 9 JhamB© nrdrgr 
nmBn Am¡a _mBH«$moQ>çy~ H$m Cn¶moJ H$a CngVh qgMmB© VH$ZrH$ 
(EgEg) Ho$ _mÜ¶_ go bmJy {H$¶m J¶m Wm Am¡a CnMma Q>r5 _| 
Am§{eH$ _ybjoÌ ewîH$Z (nrAmaS>r) VH$ZrH$ Wr& Ad{Y Ho$ Xm¡amZ 
Hw$b ~mînrH$aU Am¡a dfm© H«$_e… 1613.9 {__r Am¡a 566.2 {__r 
XO© {H$E JE& ~m[ae Ho$ H$maU 69 {XZm| VH$ bVmAm| H$mo qg{MV 
Zht {H$¶m J¶m Wm&

CnMma Q>r2, 306.2 {__r qgMmB© Ho$ gmW dfm© (566.2 
{__r) Zo A{YH$V_ CËnmXZ (16.41 Q>Z/ho) {X¶m Omo{H$ Q>r1 
Ho$ g_Vwë¶ Wm Ohm§ CƒV_ qgMmB© (386.9 {__r) Xr JB© Wr& 
Q>r2 H$s Ob Cn¶moJ XjVm 53.6 {H$J«m/{__r qgMmB© Ob Wr 
Omo{H$ AÝ¶ VrZ CnMmam| go gmW©H$ ê$n go Cƒ Wr (Vm{bH$m 16)& 
Q>r4 (CngVhr) Zo CƒV_ Ob Cn¶moJ XjVm (73.2 {H$J«m/{__r 
qgMmB© Ob) Ho$ gmW 210.2 {__r Ho$ Ý¶yZV_ qgMmB© Ob H$m 
Cn¶moJ {H$¶m, {OgHo$ ~mX Q>r5 (nrAmaS>r) Zo& AV: ¶o n[aUm_ 
qgMmB© Ob H$s H$_ CnbãYVm Ho$ VhV BZ VH$ZrH$m| Ho$ _hËd H$mo 
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{MÌ 8: dmBZ JwUdÎmm na N>§Q>mB© {XZ H$m à^md
Figure 8: Effect of pruning dates on wine quality

Standardising irrigation schedule 
for Fantasy Seedless vines raised on 
110R rootstock

The experiment was initiated in 2013-14 with five 
treatments (irrigation schedule based on crop growth 
stage and recorded open pan evaporation) on vines 
raised under uniform management conditions (Table 
15). This was the fourth 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 rootzone drying (PRD) technique. Total pan 
evaporation and rainfall recorded during the period 
was 1613.9 mm and 566.2 mm respectively. The vines 
were not irrigated for 69 days due to rains.

Treatment T2 with 306.2 mm of applied irrigation 
along with rainfall (566.2 mm) produced yield (16.41 
t/ha) on par with the T1 with the highest applied 
irrigation (386.9 mm) with WUE of 53.6 kg/mm of 
irrigation water which was significantly superior 
over other three treatments (Table 16). Treatment T4 
(subsurface) utilised least irrigation water of 210.2 
mm with highest WUE of 73.2 kg/mm of irrigation 
water followed by T5 (PRD) thereby, signifying the 
importance of these techniques under low availability 
of irrigation water. In fact, treatment T2 produced only 
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one ton more berry yield than subsurface treatment 
(T4) but utilised 96.2 mm more irrigation water. This 
year the yield levels were lower compared to earlier 
three years.

Xem©Vo h¢& XaAgb, Q>r2 Zo CngVhr CnMma (Q>r4) H$s VwbZm _| 
Ho$db EH$ Q>Z A{YH$ _{U H$m CËnmXZ {H$¶m, bo{H$Z 96.2 {__r 
A{YH$ Ob H$m Cn¶moJ {H$¶m& Bg df© nhbo VrZ dfm] H$s VwbZm 
_| CnO H$_ Wr& 

AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ 75 {XZ ~mX VH$, hmbm§{H$ 
gm§p»¶H$s ê$n go AgmW©H$, na§Vw Q>r3 _| Q>r1 Am¡a Q>r2 H$s VwbZm 
_| H$_ àH$me g§íbofU Am¡a CËgO©Z Xa XoIo JE& N>§Q>mB© Ho$ Cnam§V 
60 {XZ H$mo N>mo‹S>H$a, àH$me g§íbofH$ Xa _| CnMma Ho$ ~rM 
H$moB© _hËdnyU© A§Va Zht XoIm J¶m, O~{H$ ’$bV N>§Q>mB© _m¡g_ 
Ho$ Xm¡amZ Q>r1 Am¡a Q>r2 H$s VwbZm _| Q>r3 _| H$m’$s H$_ Wm& Q>r1 
Am¡a Q>r2, Ohm§ qgMmB© Ob H$m A{YH$ Cn¶moJ {H$¶m J¶m Wm, _| 
N>§Q>mB© Ho$ Cnam§V 60 {XZ VH$ H$_ CËgO©Z Xa XO© H$s JB© Wr& Q>r1 

Vm{bH$m 15: 110Ama na H$b{_V ’¢$Q>mgr grS>bog bVmAm| _| qgMmB© AZwgyMr CnMma  
Table 15: 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©/ 121 days - 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

The photosynthetic and transpiration rates 
recorded up to 75 DAP, though non-significant, 
showed lower values in T3 compared to T1 and T2 
during foundation pruning season. No significant 
differences were observed among the treatments in 
respect of photosynthetic rates except 60 DAP where it 
was significantly lower in the T3 compared to T1 and 
T2 during the fruit pruning season. Significantly lower 
transpiration rates were recorded up to 60 DAP in T1
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and T2 where higher irrigation water was applied. 
The leaf water potential (-bar) during foundation and 
fruit pruning season was least in T1 treatment and 
followed trend similar to the quantum of irrigation 
water applied in surface drip irrigated vines (Figure 
9 and 10), however, highest values were recorded in 
T3 treatment where least irrigation water was applied 
through surface drip.

The petiole N, P and K content of the vines 
at the fruit bud differentiation stage did not differ 

_| AmYmar¶ Am¡a ’$bV N>§Q>mB© _m¡g_ Ho$ Xm¡amZ nU© Ob eŠ¶Vm 
(-~ma) {ZåZV_ Wr Am¡a Bg _mnX§S> _| gVhr Q>nH$ qgMmB© Ûmam 
bVmAm| H$mo {X¶o JE qgMmB© Ob H$s _mÌm Ho$ g_mZ àd¥{Îm H$m 
AZwgaU {H$¶m ({MÌ 9 Am¡a 10) hmbm§{H$ gdm©{YH$ nU© Ob 
eŠ¶Vm Q>r3 _| XµO© {H$¶m J¶m Ohm§ Vbr¶ {S´>n Ûmam Ý¶yZV_ qgMmB© 
Ob H$m à¶moJ {H$¶m J¶m Wm& 

CnMmam| Ho$ ~rM ’$b H$m{bH$m {d^oXZ AdñWm na bVmAm| Ho$ 
nU©d¥ÝV _| ZmBQ´>moOZ, nmoQ>o{e¶_  Am¡a nmoQ>me H$s _mÌm _| gmW©H$ 

Days after foundation pruning

Le
af

 w
at

er
 p

ot
en

ti
al

 (-
ba

r)

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

T5T4T3T2T1

90 DAP75 DAP60 DAP45 DAP30 DAP

Days after fruit pruning

Le
af

 w
at

er
 p

ot
en

ti
al

 (-
ba

r)

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

135 DAP120 DAP105 DAP90 DAP75 DAP60 DAP45 DAP30 DAP

T5T4T3T2T1

{MÌ 9: AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ nU© Ob eŠ¶Vm na qgMmB© CnMmam| H$m à^md
Figure 9: Effect of varying irrigation treatments on Leaf water potential 

during foundation pruning season

{MÌ 10: ’$bV N>§Q>mB© _m¡g_ Ho$ Xm¡amZ nU© Ob eŠ¶Vm na qgMmB© CnMmam| H$m à^md
Figure 10: Effect of varying irrigation treatments on Leaf water potential 

during fruit pruning season

Vm{bH$m 16: ’¢$Q>mgr grS>bog bVmAm| H$s CnO Am¡a CnO _mnXÊS>m| na qgMmB© CnMmam| H$m à^md  
Table 16: 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©)

WUE 
(kg /mm of 
irrigation)

JwÀN> dOZ 
(J«m)

Bunch 
wt. (g)

nrEbS>ãë¶y 
(5%) - 4 
{XZ ~mX 

PLW (5%) 
- after 4 

days

‘{U Ñ‹T>Vm (%)>
Berry firmness (%)

Q>rEgEg 
(°{~«)
TSS 
(°B)

AåbVm 
(J«m/br)
Acidity 

(g/L) Ama{å‘H$
Initial 

4 {XZ ~mX/ 
after 4 
days 

Q>r1/ T1 16.3 386.9 42.1 213.8 5.49 74.3 61.2 19.0 2.8

Q>r2/ T2 16.4 306.2 53.6 204.6 5.81 74.6 61.7 18.9 2.9

Q>r3/ T3 13.4 228.1 58.8 145.1 5.96 74.1 56.5 19.1 2.8

Q>r4/ T4 15.4 210.2 73.2 160.4 5.86 73.5 57.0 20.0 2.8

Q>r5/ T5 13.6 228.1 59.6 144.6 6.05 73.3 54.7 18.7 2.9

SEm± 1.3 - - 18.2 0.34 1.09 1.8 0.12 0.07

CD (p=0.05) 2.8 - - 39.6 NS NS 3.92 0.27 NS

*566.2 {__r dfm© Ho$ gmW / plus 566.2 mm rainfall
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significantly between the treatments. At full bloom 
stage, petiole N and K content was significantly lower 
in T3 treatment compared to T1 and T2 treatments.

Proline and phenols accumulate as 
osmoprotectants in response to moisture stress. Leaf 
proline accumulated significantly higher in treatments 
T3, T4 and T5 where less irrigation water was applied 
compared to T1 and T2 till 60 DAP during foundation 
pruning season. Total phenols in leaf tissue also 
showed significantly higher accumulation in treatments 
T3, T4 and T5 compared to T1 and T2 till 75 DAP, 
thereafter at 90 and 105 DAP only T3 was significantly 
different from other treatments. The leaf proline and 
total phenols were highest in T3 compared to other 
treatments thereby clearly showing the moisture stress 
during foundation pruning season. 

During fruit pruning season, T1 and T2 continued 
to have significantly lower leaf phenol compared to 
other treatments except at 60 DAP. From 120 DAP to 
harvest, proline and phenolic content in the leaves was 
higher in T4 followed by T3. In fact in T4 (Subsurface), 
the irrigation was not provided after 105DAP.

Effect of plastic cover on grapevine 
growth and productivity

Seasonal changes in climatic conditions are 
impacting grapevine productivity in terms of reduced 
fruitfulness due to high temperature, unseasonal 
rainfalls, and hailstorms or reduced rainfall. This 
led to modification of the external environment with 
deleterious effect on the productivity of the vines. 
Use of plastic cover is one such initiative that can 
protect the crop from weather aberrations especially 
unseasonal rains, low temperature and hailstorms. 
A number of grape growers resorted to use this 
technique. But, lack of understanding leading to 
improper crop management had led to crop losses. 
Hence, understanding the impact of plastic cover 
on vineyard productivity has become important in 
the present context. The experiment was initiated in 
September, 2016 during Fruit pruning season with the 
following objectives:
1.	 To study the effect of plastic cover and irrigation 

levels on grapevine growth, disease and pest 
incidence and yield.

A§Va Zht Wm& nyU© ~m¡a AdñWm na, Q>r1 Am¡a Q>r2 H$s VwbZm _| 
Q>r3 Ho$ nU©d¥ÝV _| ZmBQ´>moOZ Am¡a nmoQ>me H$s _mÌm gmW©H$ ê$n go 
H$_ Wr&

Z_r ñQ´>¡g AdñWm _| àmobrZ Am¡a {’$Zmob namgaUajH$ Ho$ 
ê$n _| H$m¶© H$aVo h¢& CnMma  Q>r3, Q>r4 Am¡a Q>r5, {OZ_| AmYmar¶ 
N>§Q>mB© _m¡g_ Ho$ Cnam§V 60 {XZ VH$ Q>r1 Am¡a Q>r2 H$s VwbZm _| 
H$_ qgMmB© Ob {X¶m J¶m Wm, _| nU© àmobrZ gmW©H$ ê$n go A{YH$ 
g§M{¶V hþB© & nU© D$VH$m| _| Hw$b {’$Zmob ^r N>§Q>mB© Ho$ Cnam§V 75 
{XZ VH$ CnMma Q>r3, Q>r4 Am¡a Q>r5 _| Q>r1 Am¡a Q>r2 H$s VwbZm 
_| gmW©H$ ê$n go A{YH$ g§M{¶V hþAm BgHo$ ~mX N>§Q>mB© Ho$ Cnam§V 
90 Am¡a 105 {XZ Q>r3 AÝ¶ CnMmam|  go H$m’$s AbJ Wm& AÝ¶ 
CnMmam| H$s VwbZm _| nU© _| àmobrZ Am¡a Hw$b {’$Zmoëg Q>r3 _| 
g~go Á¶mXm Wo, Omo{H$ AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ Z_r ñQ´>¡g 
H$mo {XImVm h¡& 

’$bV N>§Q>mB© _m¡g_ Ho$ Xm¡amZ N>§Q>mB© Ho$ Cnam§V 60 {XZ VH$ 
H$mo N>mo‹S>H$a, AÝ¶ H$s Anojm Q>r1 Am¡a Q>r2 _| nU© {’$Zmob H$m’$s 
H$_ Wm& N>§Q>mB© Ho$ Cnam§V 120 {XZ go Vw‹S>mB© VH$ Q>r4 H$s n{Îm¶m| 
_| àmo{bZ Am¡a {’$Zm°{bH$ _mÌm gdm©{YH$ Wr {OgH$m AZwgaU Q>r3 
Zo {H$¶m& N>§Q>mB© Ho$ 105 {XZ ~mX Q>r4 (CngVh) _| qgMmB© àXmZ 
Zht H$s JB© Wr&

A§Jya d¥{Õ Am¡a CËnmXH$Vm na ßbmpñQ>H$ 
AmdaU H$m à^md

Obdm¶w n[apñW{V¶m| _| _m¡g_r ~Xbmd, Cƒ Vmn_mZ, 
Ag_¶ ~m[ae Am¡a Amobmd¥{ï>  ¶m H$_ dfm©, H$_ ’$bV Ho$ ê$n 
_| A§Jya CËnmXH$Vm H$mo à^m{dV H$a aho h¢& BgHo$ n[aUm_ñdê$n 
~mhar dmVmdaU _| ~Xbmd go A§Jya bVmAm| H$s CËnmXH$Vm na 
hm{ZH$maH$ à^md AmE h¢& ßbmpñQ>H$ AmdaU H$m Cn¶moJ EH$ Eogr 
nhb h¡ Omo ’$gb H$mo _m¡g_ Ho$ nVZ {deof ê$n go Ag_¶ ~m[ae, 
H$_ Vmn_mZ Am¡a Amobm| go ~Mm gH$Vr h¡& A§Jya Ho$ H$B© CËnmXH$m| 
Zo Bg VH$ZrH$ H$m ghmam {b¶m h¡& bo{H$Z, g_P H$s H$_r Ho$ 
H$maU AZw{MV ’$gb à~§YZ go KmQ>o _| ~‹T>moVar hþB© h¡& Bg{bE, 
dV©_mZ g§X^© _| ßbmpñQ>H$ AmdaU H$m A§Jya~mJ H$s CËnmXH$Vm na 
à^md H$mo g_PZm _hËdnyU© hmo J¶m h¡& ¶h à¶moJ {gV§~a, 2016 
_| ’$bV N>§Q>mB© _m¡g_ Ho$ Xm¡amZ {ZåZ{b{IV CÔoí¶m| Ho$ gmW ewê$ 
{H$¶m J¶m Wm:

1.	 A§Jya bVm H$s d¥{Õ, amoJ Am¡a H$sQ> H$s KQ>ZmAm| Am¡a CnO 
na ßbmpñQ>H$ AmdaU VWm qgMmB© ñVa Ho$ à^md H$m AÜ¶¶Z 
H$aZm&
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2.	 To study the performance of grapevines under 
plastic cover at two locations in farmer’s field 
with different climatic regimes.

The experiment was started at the institute farm 
in Thompson Seedless vines raised on Dogridge 
under uniform management conditions with five 
treatments (table 17). Three treatments were laid 
under plastic cover (Figure11) with recommended 
irrigation schedule (based upon pan evaporation 
and crop growth stage), 80% of the recommended 
irrigation schedule and 60% of the recommended 
irrigation schedule. Fourth treatment was vines under 
Hailnet with recommended irrigation schedule and the 
fifth treatment was vines in open with recommended 
irrigation schedule. Total pan evaporation and rainfall 
recorded during the period was 1613.9 mm and 566.2 
mm respectively.

2.	 {d{^Þ Obdm¶w XemAm| Ho$ gmW {H$gmZ Ho$ IoVm| _| Xmo ñWmZm| 
na ßbmpñQ>H$ AmdaU Ho$ VhV A§Jya bVmAm| Ho$ àXe©Z H$m 
AÜ¶¶Z H$aZm&

¶h à¶moJ S>moJ[aO na H$b{_V Wm°_gZ grS>bog bVmAm| 
{OZH$mo g_mZ à~§YZ pñW{V¶m| _| aIm J¶m Wm, na g§ñWmZ ’$m_© _| 
nm±M CnMmam|  Ho$ gmW ewê$ {H$¶m J¶m Wm (Vm{bH$m 17)& ßbmpñQ>H$ 
AmdaU _| ({MÌ 11) VrZ CnMma O¡go  {g’$m[ae H$s JB© qgMmB© 
AZwgyMr (n¡Z dmînrH$aU Am¡a ’$gb {dH$mg ñVa na AmYm[aV), 
{g’$m[ae H$s qgMmB© AZwgyMr H$m 80% Am¡a {g’$m[ae H$s qgMmB© 
AZwgyMr H$m 60% bJmE JE& Mm¡Wm CnMma AmobmOmb Ho$ A§VJ©V 
{g’$m[ae H$s qgMmB© AZwgyMr Am¡a nm§Mdm§ CnMma  {g’$m[ae H$s 
qgMmB© AZwgyMr H$mo Iwbo _| bmJy H$aZm Wm& Bg Ad{Y Ho$ Xm¡amZ 
Hw$b ~mînrH$aU Am¡a dfm© H«$_e… 1613.9 {__r Am¡a 566.2 {__r 
A{^bo{IV H$s JB© Wr&

Vm{bH$m 17: ßbmpñQ>H$ AmdaU Ho$ {d{^Þ CnMma 
Table 17: Different treatments under  plastic cover 

उपचार  
Treatment उपचार िववरण

Treatment details 

Q>r1/ T1 ßbmpñQ>H$ AmdaU _|  {g’$m[ae H$s qgMmB© AZwgyMr / Recommended irrigation schedule under plastic cover 

Q>r2/ T2 ßbmpñQ>H$ AmdaU _|  {g’$m[ae H$s qgMmB© AZwgyMr H$m 80%  / 80 % of T1 under plastic cover 

Q>r3/ T3 ßbmpñQ>H$ AmdaU _|  {g’$m[ae H$s qgMmB© AZwgyMr H$m 60% / 60 % of T1 under plastic cover 

Q>r4/ T4 AmobOmb _|  {g’$m[ae H$s qgMmB© AZwgyMr / Recommended irrigation schedule under hail net 

Q>r5/ T5 Iwbo _| {g’$m[ae H$s qgMmB© AZwgyMr / Recommended irrigation schedule under open conditions 

{MÌ 11: ßbmpñQ>H$ AmdaU Ho$ A§VJ©V Wm°_gZ grS>bog bVmE±
Figure 11: Thompson Seedless vines under plastic cover
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{d{^ÝZ CnMmam| ‘| CnO ‘| gmW©H$ A§Va XO© {H$E JE Am¡a 
Iwbo _| CJr bVmAm| H$s Anojm ßbmpñQ>H$ AmdaU Ho$ A§Xa CJr 
bVmAm| ‘| A{YH$ CnO àmßV hþE (Vm{bH$m 18)& AÝ¶ H$s Anojm 
Q>r1 Ohm§ 252.4 {_br_rQ>a qgMmB© Ob {X¶m J¶m Wm, _| gmW©H$ 
ê$n go A{YH$ CnO (23.1 Q>Z/ho) XO© H$s JB©, hmbm§{H$, ¶h 
CnMma Q>r2 (20.7 Q>Z/ho) Ho$ g_Vwë¶ Wm, Ohm§ 208.2 {__r 
qgMmB© Ob {X¶m J¶m Wm& ßbmpñQ>H$ AmdaU Ho$ A§Xa CJr bVmAm| 
H$s VwbZm _| Iwbo _| CJr bVmAm| H$s _{U¶m| _| eH©$am g§M¶Z Xa 
VoO Wr& Iwbo _| CJr bVmAm| H$s Anojm ßbmpñQ>H$ AmdaU Ho$ A§Xa 
CJr bVmAm| go JwÀN>m| H$s Vw‹S>mB© H$m g_¶ 10 {XZ Xoar go Wm&

Significant yield differences were observed among 
the treatments, with the vines under plastic recording 
significantly higher yield as compared to vines raised 
in the open (Table 18). Treatment T1 with 252.4 mm 
of applied irrigation water recorded significantly 
highest yield of 23.1 t/ha over other treatments, 
however, it was on par with treatment T2 where 208.2 
mm of irrigation water was applied (20.7 t/ha). Sugar 
accumulation rates in berries (°B) were faster in vines 
raised in open than the vines under plastic cover. The 
time of harvesting was 10 days later in vines under 
plastic cover than those in the open. 

Vm{bH$m 18: ßbmpñQ>H$ AmdaU Ho$ A§VJ©V CnMmam| H$m Wm°_gZ grS>bog bVmAm| Ho$ CnO Am¡a CnO g§~§Yr _mnXÊS>m| na 
à^md
Table 18: Effect of treatments under plastic covers on yield and yield parameters of Thompson 
Seedless vines

उपचार  
Treatment

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

qgMmB© Ob H$s 
_mÌm ({__r)
Irrigation 

applied (mm)*

JwÀN> g§»¶m
No. of 

Bunches

JwÀN> dOZ 
(J«m)

Bunch wt. 
(g)

Q>rEgEg 
(o{~«)
TSS 
(oB)

AåbVm 
(J«m/br)
Acidity 
(g/L)

50 _{U 
dOZ (J«m)
50 Berry 
Wt. (g)

Q>r1/ T1 23.11 252.4 52.63 247.2 18.53 4.65 132.0

Q>r2/ T2 20.73 208.2 49.90 230.7 19.18 4.38 128.8

Q>r3/ T3 18.56 164.0 49.95 208.4 19.15 4.08 129.3

Q>r4/ T4 16.03 230.3 46.63 191.7 17.75 5.55 124.0

Q>r5/ T5 14.64 223.7 46.44 181.0 19.40 5.43 117.3

EgB©E‘/ SEm± 1.58 5.10 21.7 0.35 0.24 2.5

H«$m§{VH$ A§Va
CD (p=0.05)

3.44 NS 47.3 0.76 0.52 5.4

The leaf water potential (LWP) was significantly 
higher in the  T3 where least irrigation water 
was applied (164 mm). However, it did not differ 
significantly among T2, T4 and T5 though T3 had 
significantly higher values at 30 DAP. The least 
LWP were recorded in T1 where highest irrigation 
water was applied (Figure 12). This showed that the 
vines under plastic cover in T3 experienced stress. 
The transpiration rates were significantly higher in 
T5 followed by T4 after 90 DAP compared to the 
treatments under Plastic. However, assimilation rates 
did not differ significantly among the treatments.

Q>r3 Ohm§ qgMmB© Ob (164 {__r) H$_ {X¶m J¶m Wm, _| nU© 
Ob eŠ¶Vm (nOe) gmW©H$ ê$n go A{YH$ Wm& hmbm§{H$, Q>r2, 
Q>r4 Am¡a Q>r5 Ho$ ~rM A§Va AgmW©H$ Wm, hmbm§{H$ Q>r3 _| N>§Q>mB© Ho$ 
30 {XZ níMmV gmW©H$ ê$n go A{YH$ Wr& Q>r1, Ohm§ A{YH$V_ 
qgMmB© Ob {X¶m J¶m Wm, _| Ý¶yZV_ nOe XµO© {H$¶m J¶m ({MÌ 
12)& AV: ßbmpñQ>H$ AmdaU ‘| Q>r3 H$s bVmAm| Zo ñQ´>og H$m 
gm_Zm {H$¶m& N>§Q>mB© Ho$ 90 {XZ níMmV Iwbo _| CJr bVmAm| Ho$ 
CnMma Q>r5 _| CËgO©Z, ßbmpñQ>H$ AmdaU H$s Anojm gmW©H$ ê$n 
go A{YH$ Wm {OgH$m AZwgaU Q>ro4 Zo {H$¶m& hmbm§{H$, CnMmam| Ho$ 
~rM A§Vb©¶Z H$s Xa _| A§Va AgmW©H$ Wm&
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{MÌ 12: nU© Ob eŠ¶Vm na {d{^Þ CnMmam| H$m à^md
Figure 12: Effect of treatments on Leaf water potential

The total phenols were significantly higher in T3, 
but on par with treatment T5. However, from 60 DAP 
as the temperature lowered, the phenol content was 
significantly higher in vines raised in open. Similar, 
trends were observed with total prolines also. This 
clearly showed that under low temperatures, the vines 
in open were more stressed as compared to vines under 
plastic and hailnet. The petiole nutrient content were at 
optimum levels in all the nutrients. 

Mealy bugs and thrips damage were significantly 
higher on bunches in vines raised under open 
conditions. Significant damage of caterpillars on 
leaves was recorded in vines raised under plastics than 
on vines under open conditions (T5). Similarly, jassids 
and mites damage were higher in vines raised under 
plastics. Powdery mildew damage were significantly 
higher on vines raised under open conditions (T5) than 
under plastic. 

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

Q>r3 _| Hw$b {’$Zmob gmW©H$ ê$n go A{YH$ Wo, hmbm§{H$ ¶h 
CnMma  Q>r5 Ho$ g_Vwë¶ Wm& hmbm§{H$, N>§Q>mB© Ho$ 60 {XZ níMmV 
go Vmn_mZ H$_ hmoZo Ho$ H$maU, Iwbo _| CJr bVmAm| AWm©V Q>r5 
_| AÝ¶ H$s VwbZm _| {µ’$Zm°b _mÌm H$m’$s A{YH$ Wr& Bgr Vah, 
Hw$b àmobrZ Ho$ {bE ^r Eogm hr éPmZ XoIm J¶m& ¶h ñnï> {XImVm 
h¡ {H$ H$_ Vmn_mZ Ho$ H$maU, Iwbo _| CJr bVmE± ßbmpñQ>H$ Am¡a 
AmobmOmb Ho$ ZrMo CJr bVmAm| H$s VwbZm _| A{YH$ ñQ´>og _| Wt& 
g^r CnMmam| _| nU© d¥ÝVm| _| nmofH$ VËd Bï>V_ ñVa na Wt&

ßbmpñQ>H$ H$s VwbZm _| Iwbo _| CJr bVmAm| Ho$ JwÀN>m| na 
(Q>r5) {_br ~J VWm {W«ßg go j{V H$m’$s A{YH$ Wr& ßbmpñQ>H$ 
Ho$ ZrMo CJr bVmAm| H$s n{Îm¶m| na H¡$Q>a{nba H$m ZwH$gmZ (Q>r5) 
Iwbo _| CJr bVmAm| H$s VwbZm _| gmW©H$ Wm& Bgr Vah, Iwbr 
n[apñW{V¶m| Ho$ _wH$m~bo ßbmpñQ>H$ Ho$ ZrMo CJr bVmAm| _| O¡{gS> 
VWm _mBQ> go j{V A{YH$ Wr& ßbmpñQ>H$ H$s VwbZm _| Iwbo _| CJr 
bVmAm| (Q>r5) _| nmdS>ar {_bS>çy go A{YH$ ZwH$gmZ Wm&

AmaE_nr Ho$ AZwb¾H$ 9 Ho$ g^r H$sQ>ZmeH$m| Ho$ {bE {d{^Þ 
CnMmam| Ho$ A§Jya Z_yZm| H$m {díbofU {H$¶m J¶m& àË¶oH$ _m_bo _|, 
n[aUm_ E_AmaEb Ho$ ZrMo Wo Am¡a {d{^Þ CnMmam| _| Adeofm| H$s 
_mÌm ^r H$m’$s g_mZ Wr&
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Standardization of schedules 
of growth regulators for new 
varieties

Effect of GA3 and CPPU on growth, yield, 
quality and shelf life of Crimson Seedless 
and Manjri Naveen

The experiment was started in 2013-14 in two 
grape varieties namely Crimson Seedless and Manjri 
Naveen raised under uniform management conditions. 
Based on the performance during the previous years, 
the treatments were modified and the experiment was 
carried out with the application of CPPU @ 0.25, 0.50, 
1 and 2 ppm in combination with GA3 @ 10, 20, 30 
and 40 ppm were given at 3-4 mm and 6-7 mm berry 
stages as a dip.

Crimson Seedless

Crimson Seedless, a new variety is gaining 
popularity for export. The different doses of 
bioregulators were studied during the year 2016-
17. The results indicated the significant differences 
among the different schedules of bioregulators. The 
application of 10 ppm GA3 + 1 ppm CPPU was found 
effective in improving the berry size and quality 
parameters. With respect to shelf life, the same 
treatment recorded better shelf life only on 1st day.

Manjri Naveen

Similarly, the bioregulators like (GA3 and CPPU) 
were standardized for production of better quality and 
shelf life of Manjri Naveen grapes. 

The results indicated significant differences 
among the different doses of bioregulators (GA3 and 
CPPU). The berry length and berry diameter were 
significantly higher in the treatment of 20 ppm GA3 
+ 0.1 ppm CPPU. However, the shelf life was not 
increased beyond a day in any of the treatments.

Physiological disorders and their 
management in grapes

Effect of different agrochemicals on berry 
cracking in Fantasy Seedless grapes

The research was conducted under field conditions 
during the year 2016-17 to evaluate the effectiveness 
of various agrochemicals including Silixol (0.8%) on 
berry cracking of Fantasy Seedless. Foliar spraying of 

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

H«$s_gZ grS>bog Am¡a _m§Oar ZdrZ H$s H$m{¶H$ 
d¥{Õ, CnO, JwUdÎmm Am¡a e¡ë’$ OrdZ na OrE3 Am¡a 
grnrnr¶y H$m à^md 

¶h à¶moJ 2013-14 Ho$ Xm¡amZ g_mZ à~§YZ n[apñW{V¶m| _| 
CJmB© JB© A§Jya H$s Xmo {H$ñ_m| {H«$_gZ grS>bog Am¡a _m§Oar ZdrZ 
na {H$E JE& {nN>bo dfm] Ho$ Xm¡amZ àXe©Z Ho$ AmYma na, CnMmam|  
H$mo g§emo{YV {H$¶m J¶m Am¡a grnrnr¶y  0.25, 0.50, 1 Am¡a 2 
nrnrE_ VWm OrE

3
 10, 20, 30 Am¡a 40 nrnrE_ Ho$ gmW g§¶moOZ 

H$aHo$ 3-4 {__r Am¡a 6-7 {__r _{U MaU na AZwà¶moJ {H$¶m 
J¶m&

{H«$_gZ grS>bog

{Z¶m©V _| BgH$s j_Vm hmoZo H$s dOh go {H«$_gZ grS>bog 
Omo{H$ EH$ ZB© {H$ñ_ h¡, bmoH${à¶Vm àmá H$a ahr h¡& df© 2016-
17 Ho$ Xm¡amZ O¡d{Z¶§ÌH$m| H$s {d{^Þ S>moµO AÜ¶¶Z {H$¶m J¶m. 
O¡d{Z¶§ÌH$m| H$s {d{^Þ AZwgy{M¶m| Ho$ ~rM n[aUm_m| _| gmW©H$ A§Va 
XoIo JE& 10 nrnrE_ OrE

3
 + 1 nrnrE_ grnrnr¶y Ho$ AZwà¶moJ 

_{U AmH$ma VWm JwUdÎmm _mZH$m| H$mo gwYmaZo _| à^mdr nm¶m J¶m& 
Bgr CnMma _| e¡ë’$ bmB’$ ^r EH$ {XZ A{YH$ XoIr JB©& 

_m§Oar ZdrZ

Bgr àH$ma, ~ohVa JwUdÎmm Am¡a e¡ë’$ bmB’$ dmbo _m§Oar 
ZdrZ A§Jyam| Ho$ CËnmXZ hoVw O¡d{Z¶§ÌH$m| (OrE

3
 Am¡a grnrnr¶y) 

H$m _mZH$sH$aU {H$¶m J¶m& 

O¡d{Z¶§ÌH$m| (OrE
3
 Am¡a grnrnr¶y) H$s {d{^Þ S>moµOm| Ho$ 

n[aUm_m| Ho$ ~rM gmW©H$ A§Va XoIo JE& 20 nrnrE_ OrE
3
 + 0.1 

nrnrnr grnrnr¶y Ho$ AZwà¶moJ go _{U b§~mB© Am¡a ì¶mg H$m’$s 
A{YH$ Wo& hmbm§{H$, {H$gr ^r CnMma  _| e¡ë’$ bmB’$ EH$ {XZ 
go AmJo Zht ~‹T>r Wr&

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

’|$Q>mgr grS>bog A§Jyam| _| _{U {VaH$md na {d{^Þ 
H¥${fagm¶Zm| H$m à^md 

df© 2016-17 Ho$ Xm¡amZ joÌr¶ n[apñW{V¶m| Ho$ A§VJ©V 
’|$Q>mgr grS>bog H$s _{U¶m| Ho$ {VaH$md na {g{bŠgmob (0.8%) 
g{hV {d{^Þ H¥${fagm¶Zm| H$s à^m{dH$Vm Ho$ Am§H$bZ na AZwg§YmZ 
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agrochemicals in different concentration was applied 
twice after 80 days of pruning at an interval of 15 days. 
The berry cracking was recorded from every bunches 
of 10 vines in each treatment at 10, 20, 30 days of 
applications of different agrochemicals. 

Among different treatments, the foliar application 
of Silixol + Calcium gluconate + Boron significantly 
reduced the percentage of cracked berry (Figure 
13) without any visible residue and damage from 
the chemicals. However, none of the treatment was 
effective to prevent berry cracking completely in 
Fantasy Seedless. The negative correlations were 
found between berry cracking, TSS, reducing sugar 
and phenol content in the berry juice.

{H$¶m J¶m& N>§Q>mB© Ho$ 80 {XZ níMmV VWm 15 {XZm| Ho$ A§Vamb 
na Xmo ~ma H¥${fagm¶Zm| H$s {d{^Þ gmÝÐVmAm| H$m nUu¶ {N>‹S>H$md 
{H$¶m J¶m& {d{^Þ H¥${fagm¶Zm| Ho$ AZwà¶moJm| Ho$ 10, 20, 30 
{XZm| Ho$ Xm¡amZ àË¶oH$ CnMma _| A§Jya H$s 10 bVmAm| Ho$ JwÀN>o na 
_{U {VaH$md XO© {H$¶m J¶m& 

{d{^Þ CnMmam| _|, {g{bŠgmob + H¡$pëe¶_ ½byH$moZoQ>+ ~moaZ 
Ho$ nUu¶ AZwà¶moJ go _{U {VaH$md H$s à{VeVVm _|, agm¶Z 
Adeofm| VWm agm¶Zm| go j{V Ho$ {~Zm gmW©H$ H$_r XO© H$s ({MÌ 
13)& hmbm§{H$, ’|$Q>mgr grS>bog _| H$moB© ^r CnMma _{U {VaH$md 
H$mo nyU©V: amoH$Zo _| à^mdr Zht Wm& _{U {VaH$md, Q>rEgEg, ag 
_| [aS>çy{gJ eH©$am Am¡a {’$Zm°b _mÌm Ho$ ~rM ZH$mamË_H$ ghg§~§Y 
nm¶m J¶m& 
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{MÌ 13: _{U {VaH$md na {d{^Þ agm¶Zm| H$m à^md
Figure 13: Effect of different chemicals on berry cracking

Effect of different chemicals on sunburn in 
Thompson Seedless grapes

Different agrochemicals viz. Silixol, Si powder, 
kaolon, Chitosan, Manitol, Sorbitol were tested 
for their effectiveness in preventing sun burn. The 
minimum sunburn was recorded with the application 
of Silixol (4ml/l) + Chitosan (2g/l). However, none of 
the agrochemical was effective in preventing sunburn 
completely. 

Wm°_gZ grS>bog _| gy¶©Xmh na {d{^Þ H¥${fagm¶Zm| 
H$m à^md 

{d{^Þ agm¶Zm| O¡go {g{bŠgmob, {g{bH$m nmCS>a, H$mAmobmoZ, 
H$mBQ>mogZ, _o{ZQ>mob, gmo{~©Q>mob H$m gy¶©Xmh amoH$Zo Ho$ {bE narjU 
{H$¶m J¶m& {g{bŠgmob (4 {_br/br) + H$mBQ>mogZ (2 J«m/br) 
Ho$ AZwà¶moJ go Ý¶yZV_ gy¶©Xmh XO© {H$¶m J¶m& hmbm§{H$, H$moB© ^r 
H¥${fagm¶Z gy¶©Xmh amoH$Zo _| à^mdr Zht Wm&
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{MÌ 14: Wm°_gZ grS>bog A§Jya _o gy¶©Xmh na {d{^Þ H¥${fagm¶Zm| H$m à^md
Figure 14: Effect of different agrochemicals on sunburn in Thompson Seedless grapes
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New Chemicals/botanicals for 
improved yield and quality

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

CnO Am¡a JwUdËVm ‘| gwYma Ho$ {bE ZE 
agm¶Z/dmZñn{VH$

{ZåZ H¥${fagm¶Z A§Jya H$s CnO Am¡a JwUdËVm ‘| gwYma bmZo 
‘| à^mdr nmE JE&

H¥${fagm¶Z / Agrochemical ‘mÌm / Dose n[aUm‘ / Results

Diamore Combine
(Homobrassinoloide 0.03%) 1 ml/l Improved bunch characters like berry weight, berry size

Divya Amrut and 
Divya Amrut-soil conditioner

4 ml/l
1.9 ml/vine

Improved yield and berry characters like berry size and 
weight

Paraquat dichloride 24% SL 0.6 ai 2.5 l/ha Better weed control in vineyard

Climate based spatial delimitation of 
suitable grape growing regions in 
India using GIS

This project was proposed with the objectives 
to identify spatial distribution of climatic suitability 
for grape cultivation using GIS tools and to develop 
geo-spatial model to assess climatic suitability for 
grape cultivation. During the year following were the 
achievements.

The results from the preliminary model were 
examined for improvements. Improvements were 
identified in criteria used, suitability classes defined 
and GIS tools used in the suitability model. Average 
monthly minimum temperature criterion was added 
with upper limit of minimum temperature suitable for 
grape growing. Average annual rainfall criterion was 
added to delimit very high and low rainfall areas not 
suitable for grape growing. Suitability classes were 
readjusted for reclassification of suitability layers. 
Processing steps were designed. Data was processed 
for implementing the modifications in suitability 
model. Raster data on average annual rainfall climatic 
parameter was processed to extract data for Indian 
region. 

Reclassified climatic data layers of suitability 
for grape cultivation were developed (i) for modified 
criteria for average monthly minimum temperature 
for each of twelve months and (ii) for average annual 
rainfall data extracted for Indian region.

OrAmB©Eg H$m Cn¶moJ H$aVo hþE ^maV _| 
Cn¶wº$ A§Jya CËnmXH$ joÌm| H$m Obdm¶w 
AmYm[aV ñWm{ZH$ loUr {ZYm©aU

OrAmB©Eg CnH$aU H$m Cn¶moJ H$a A§Jya H$s IoVr Ho$ {bE 
Obdm¶w ¶mo½¶Vm Ho$ ñWm{ZH$ {dVaU H$s nhMmZ H$aZo Am¡a A§Jya 
H$s IoVr Ho$ {bE Obdm¶w Cn¶wº$Vm H$m AmH$bZ H$aZo Ho$ {bE 
^y-ñWm{ZH$ _m°S>b {dH${gV H$aZo Ho$ CÔoí¶ go Bg n[a¶moOZm H$mo 
àñVm{dV {H$¶m J¶m& df© Ho$ Xm¡amZ CnbpãY¶m§ {ZåZàH$ma h¢& 

àma§{^H$ _m°S>b Ho$ n[aUm_m| H$s Om§M gwYma Ho$ {bE H$s JB©& 
à¶moJ H$s JBª H$gm¡Q>r,  n[a^m{fV Cn¶wº$Vm loUr Am¡a  Cn¶wº$Vm 
_m°S>b _| Cn¶moJ {H$E OrAmB©Eg gmYZ _| Amdí¶H$ gwYmam| H$s 
nhMmZ H$s JB©& Am¡gV _m{gH$ Ý¶yZV_ Vmn_mZ _mZX§S> H$mo A§Jya 
CËnmXZ hoVw Ý¶yZV_ Vmn_mZ H$s Cn¶wº$ D$nar gr_m Ho$ gmW 
Omo‹S>m J¶m& Am¡gV dm{f©H$ dfm© _mZX§S> H$mo ~hþV A{YH$ Am¡a H$_ 
dfm© dmbo joÌm| H$mo Omo A§Jya CËnmXZ Ho$ {bE Cn¶wº$ Zht h¢ H$mo 
n[agr{_V H$aZo Ho$ {bE Omo‹S>m J¶m& Cn¶wº$Vm naVm| Ho$ nwZd©JuH$aU 
Ho$ {bE Cn¶wº$Vm dJm] H$mo nwZ: g_m¶mo{OV {H$¶m J¶m& àmogoqgJ 
MaU V¡¶ma {H$E JE& Cn¶wº$Vm _m°S>b _| g§emoYZm| H$mo bmJy H$aZo 
Ho$ {bE Am§H$‹S>m| H$m àg§ñH$aU {H$¶m J¶m& ^maVr¶ joÌ Ho$ {bE 
Am§H$‹S>m| Ho$ {ZîH$f© Ho$ {bE {ZH$mbZo Ho$ {bE Am¡gV dm{f©H$ dfm© 
Obdm¶w n¡am_rQ>a na aoñQ>a Am§H$‹S>o àg§ñH¥$V {H$E JE& 

 A§Jya IoVr Ho$ {bE AZwHy$bVm hoVw (H$) àË¶oH$ ~mah _hrZo 
Ho$ {bE Am¡gV _m{gH$ Ý¶yZV_ Vmn_mZ Ho$ g§emo{YV _mZX§S> Am¡a 
(I) ^maVr¶ joÌ Ho$ {bE {ZîH${f©V Am¡gV dm{f©H$ dfm© Am§H$‹S>o Ho$ 
{bE  nwZ: dJuH¥$V Obdm¶w n[adV©Z ñVam| H$m {dH$mg {H$¶m J¶m& 
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Monthly climatic suitability layers were developed 
using overlay tool of ARCGIS software for twelve 
months. Climatic suitability layers for twelve possible 
crop growth periods in a year were redeveloped. Data 
layers for regions with high suitability, moderate 
suitability, less suitability and no suitability were 
obtained using GIS processing tools (Figure 15). Data 
layers for period wise suitability for different growing 
periods were developed. Data layers for regions with 
constraints of high or very low average annual rainfall 
were developed for highly suitable, moderately 
suitable and less suitable regions. An initial verification 
of results was done.

~mah _hrZm| Ho$ {bE E{J«g gm°âQ>doAa Qy>b Ho$ Amodabo 
H$m à¶moJ H$a _m{gH$ Obdm¶w Cn¶wº$Vm naV| {dH${gV H$s JB©& 
OrAmB©Eg àmogoqgJ Qy>ëg Ho$ Cn¶moJ go Cƒ AZwHy$bVm, _Ü¶_ 
AZwHy$bVm, H$_ AZwHy$bVm Am¡a à{VHy$bVm dmbo joÌm| Ho$ {bE 
Am§H$‹S>m naV {dH${gV H$s JBª& {d{^Þ CËnmXZ Ad{Y¶m| Ho$ {bE 
Ad{Y AZwgma Cn¶wº$Vm Ho$ {bE Am§H$‹S>m naV {dH${gV H$s JBª 
({MÌ 15)& AË¶{YH$ Cn¶wº$, _Ü¶_ ê$n go Cn¶wº$ Am¡a H$_ 
Cn¶wº$ joÌm| Ho$ {bE Cƒ ¶m ~hþV H$_ Am¡gV dm{f©H$ dfm© H$s 
~mYmAm| dmbo joÌm| Ho$ {bE Am§H$‹S>m naV {dH${gV H$s JBª& n[aUm_m| 
H$m àma§{^H$ gË¶mnZ {H$¶m J¶m&

ICAR-AMAAS Sub- Project on 
“Development of microbial 
formulations for biological 
control of grape diseases”

Control of powdery mildew in field by foliar 
application of Trichoderma afroharzianum 
or Bacillus TL-171 along with sulphur

T. afroharzianum was selected as the most 
promising for the control of grape powdery mildew 
caused by Erysiphe necator based on previous year’s 
studies. The aqueous suspension of this isolate was 
evaluated in a field trial on Thompson Seedless vines 
during fruiting season (October 2016 - March 2017). 
In first block, six sprays of sulphur were made during 
January - February 2017 at seven-day interval and no 
other product was applied throughout the season for 
the management of powdery mildew. 

In the second block, the 1st, 3rd and 5th sulphur 
applications were replaced by T. afroharzianum or 
Bacillus TL-171. In the third block, no treatment for 
powdery mildew was applied. The area under disease 
progress curve (AUDPC) in sulphur alone treatment 
was 1247.91. By replacing three sulphur applications 
with three T. afroharzianum or Bacillus TL-171 
applications, the AUDPC was restricted to 858.30 
and 996.20, respectively. The AUDPC was 1539.80 
in untreated control. Results show that integration 

IV.	Development and refinement of integrated protection technologies 
in grape

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

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

Q´>mBH$moS>_m© A’$amoha{O¶mZ_ AWdm ~o{gbg-Q>rEb-171 
H$m gë’$a Ho$ gmW n{Îm¶m| na {N>‹S>H$md H$aZo na A§Jya ~mJ 
_| nmCS>ar {_ëS>çy H$m {Z¶§ÌU

{nN>bo gmb Ho$ AÜ¶¶Z Ho$ AmYma na ¶h nVm bJm {H$ 
Q>r. A’$amoha{O¶mZ_, nmCS>ar {_ëS>çy Omo{H$ E[a{g’o$ {ZHo$Q>a H$s 
dOh go hmoVm h¡, Ho$ {Z¶§ÌU Ho$ {bE H$m’$s AmemOZH$ h¡& Wm°_gZ 
grS>bog Ho$ ~JrMm| _| BZ n¥WH$m| H$m, Aºy$~a 2016 - _mM© 2017 
Ho$ ’$bZ _m¡g_ _| Am§H$bZ {H$¶m J¶m & OZdar- ’$adar 2017 _|, 
nhbo ãbm°H$ _|, gmV {XZ Ho$ A§Vamb na gë’$a Ho$ N>h {N>‹S>H$md 
{bE JE& Bg nyao _m¡g_ _| nmCS>ar {_ëS>çy Ho$ {Z¶§ÌU Ho$ {bE AÝ¶ 
H$moB© ^r CËnmXH$m| H$m {N>‹S>H$md Bg ãbm°H$ _| Zht {H$¶m J¶m&

Xygao ãbm°H$ _|, 1, 3 VWm 5dm§ {N>‹S>H$md gë’$a H$m Z 
boVo hþ¶o, Q´>mBH$moS>_m© A’$amoha{O¶mZ_ AWdm ~o{gbg Q>rEb-171 
{b¶m J¶m& Vrgao ãbm°H$ _| nmCS>ar {_ëS>çy Ho$ {bE H$moB© ^r 
{N>‹S>H$md Zht {bE JE& gë’$a Ho$ CnMma _| E[a¶m A§S>a S>rgrO 
àmoJ«og H$d© (E¶yS>rnrgr) 1247.91 _mnm J¶m& gë’$a Ho$ ñWmZ 
na VrZ CnMma _| Q´>mBH$moS>_m© A’$amoha{O¶mZ_ AWdm ~o{gbg 
Q>rEb-171 Ho$ à¶moJ H$s dOh go E¶yS>rnrgr H$mo H«$_e: 858.30 
VWm 996.20 VH$ à{V~§{YV {H$¶m J¶m& AZwnMm[aV {Z¶§ÌU _| 
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 (A)  (B)

 (C)  (D)
{MÌ 15: A§Jya CËnmXZ Ho$ {bE Obdm¶w AZwgma (A) CÀM (B) ‘Ü¶‘ (C) {ZåZ (D) eyÝ¶ Cn¶w³VVm Ho$ joÌ

Figure 15: Regions of climate suitability for grape cultivation (A) High (B) Moderate (C) Low and (D) No suitability
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E¶yS>rnrgr 1539.80 Wm& BZ ZVrOm| go ¶h nVm bJVm h¡ {H$ 
Q´>mBH$moS>_m© A’$amoha{O¶mZ_ AWdm ~o{gbg Q>rEb-171 Ho$ amoJ 
{Z¶§ÌU Ho$ H$m¶©H«$_ _| EH$sH$aU go, gë’$a H$m Cn¶moJ H$_ H$aVo 
hþE ^r, amoJ {Z¶§ÌU _| gwYma {H$¶m Om gH$Vm h¡&

_¥Xm _| gyú_Ordm| H$m à¶moJ H$a _m§Oar ZdrZ _| gdmªJr 
à{VamoY (AmBEgAma) H$m àoaU

Q´>mBH$moS>_m© n¥WH$m| H$m à¶moJ

_m§Oar ZdrZ Ho$ ~JrMmo _| Q´>mBH$moS>_m© ñQ´>oZ 5Ama, EZEE_
grgr-E’$-01812, EZEE_grgr-E’$-01951, EZEE_
grgr-E’$-01769 Am¡a BZHo$ {_lU (5Ama + 01812, 01812 
+ 01951, 01769 + 01951 Am¡a 5 Ama + 01951) go {_Å>r 
H$mo gam~moa H$aZo na nmCS>ar {_ëS>çy na hmoZo dmbo à^md H$m 
AÜ¶¶Z {H$¶m J¶m& gmV {XZ Ho$ A§Vamb na Q´>mBH$moS>_m© (5×106 
ñnmoa/{_br) Ho$ ObZr¶ gñnoÝeZ H$m 2br/bVm H$s Xa go qgMmB©-
{S´>>na Ho$ ZrMo à¶moJ {H$¶m J¶m&

dZñn{VH$ _m¡g_ Ho$ Xm¡amZ 6 OyZ go 2 OwbmB© Ho$ ~rM 5 
gam~moa AZwà¶moJ {H$E JE& BZ CnMma  Ho$ A§VJ©V bVmAm| na 
Bg _m¡g_ _| 4 gë’$a Am¡a 1 nmoQ>o{e¶_ H$m nmCS>ar {_ëS>çy Ho$ 
{Z¶§ÌU Ho$ {bE {N>‹S>H$md {H$¶m J¶m& g^r Q´>mBH$moS>_m© CnMmam| Zo 
nmCS>ar {_ëS>çy Ho$ {dH$mg H$mo, Ho$db H$dH$Zmer {N>‹S>H$md {H$E 
bVmAm| H$s VwbZm _|, à{V~§{YV {H$¶m& {OZ bVmAmo na Q´>mBH$moS>_m© 
5Ama VWm EZEE_grgr-E’$-01812 H$m à¶moJ {H$¶m J¶m, CZ_| 
H$dH$Zmer AZwà¶moJ H$s VwbZm _| H$m’$s H$_ nrS>rAmB© A{^{b{IV 
{H$¶m J¶m& Q´>mBH$moS>_m© 5Ama AJbm loð> CnMma Wm& BZ ZVrOm| 
go ¶h nVm bJVm h¡ {H$, nmCS>ar {_ëS>çy Ho$ H$dH$Zmer {Z¶§ÌU _| 
Q´>mBH$moS>_m© Ho$ {_Å>r _| à¶moJ go H$m’$s gwYma {_b gH$Vm h¡&

’$bZ _m¡g_ Ho$ Xm¡amZ, 15 Zdå~a go 14 {Xgå~a VH$ 5 
gam~moa AZwà¶moJ {H$E J¶o& BZ CnMma Ho$ A§VJ©V bVmAm| na 
nmCS>ar {_ëS>çy Ho$ {Z¶§ÌU Ho$ {bE Bg _m¡g_ _| 5 gë’$a, 2 
H$m|Q>’$ Am¡a 1 {ggWoZ Ho$ {N>‹S>H$md {bE JE& H$dH$Zmer {Z¶§ÌU 
_| E¶yS>rnrgr 1411.84 Wm& Bggo nmCS>ar {_ëS>çy Ho$ {Z¶§ÌU Ho$ 
{bE H$dH$Zmer H$s Aj_Vm {XIVr h¡& Q´>mBH$moS>_m© EZEAmB©E_
grgr-E’$-01769 H$mo N>mo‹S>H$a g^r Q´>mBH$moS>_m© CnMmamo Zo§ amoJ 
{Z¶§ÌU H$mo d{Y©V {H$¶m& Q´>mBH$moS>_m© 5Ama + 01812 go CnMm[aV 
bVmAm| _| n{Îm¶m| na g~go H$_ E¶yS>rnrgr {XIm {OgH$m AZwJ_Z 
Q´>mBH$moS>_m© 5Ama Am¡a 01812 + 01951 Zo {H$¶m&

JwÀN>m| _| ^r g_mZ n[aUm_ XoIo JE& ZVrOo ¶h ^r ~VmVo h¢ 
{H$ Q´>mBH$moS>_m© Ho$ {_Å>r _| AZwà¶moJ go {gñQ>o{_H$ à{VamoY ào[aV 

of T. afroharzianum or Bacillus TL-171 in the 
management schedule improved disease control while 
reducing sulphur application.

Induction of systemic resistance (ISR) 
in Manjri Naveen by soil application of 
microorganisms

Application of Trichoderma isolates

The effect of soil drenching with four Trichoderma 
isolates, viz. strains 5R, NAIMCC-F-01812, 
NAIMCC-F-01951, NAIMCC-F-01769 and their 
mixed application (5R + 01812, 01812 + 01951, 01769 
+ 01951 and 5R + 01951) for the control of powdery 
mildew was studied in a vineyard with variety Manjri 
Naveen. Aqueous suspensions of Trichoderma strains 
at the concentration of 5×106 spores/ml were applied 
below the irrigation drippers at 2 l/vine at seven-day 
intervals.

During vegetative season, five drench applications 
were made from 6th June to 2nd July. The vines under 
these treatments were given four sulphur and one 
potassium spray for the control of powdery mildew 
during the season. All Trichoderma treatments showed 
lower disease levels as compared to the only fungicide 
treated vines. Vines applied with the mixture of 
Trichoderma strain 5R and NAIMCC-F-01812 showed 
significantly lower per cent disease index (PDI) on 
leaves as compared to the fungicide treated vines. The 
next best treatment was Trichoderma strain 5R alone. 
Results show that soil applications of Trichoderma 
can be useful in improving powdery mildew control 
fungicide use.

During fruiting season, five drench applications 
were made from 15th November to 14th December. The 
vines under these treatments were given five sulphur, 
two contaf and one systhane spray for control of 
powdery mildew during the season. The AUDPC in 
fungicide control was 1411.84 showing the inefficacy 
of fungicides in providing required control of disease. 
All Trichoderma treatments, except 01769, enhanced 
disease control. Vines applied with the mixture of 
Trichoderma strain 5R + 01812 showed least AUDPC 
on leaves followed by strain 5R and 01812 + 01951.

Similar results were obtained on the bunches also. 
Results show that soil applications of Trichoderma 
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can be useful in inducing systemic resistance and 
improving powdery mildew control in vineyards. 
The enhanced activities of chitinase, β-1,3-glucanase, 
peroxidase, polyphenol oxidase enzymes and total 
phenols which impart disease resistance in plants 
supported the biological observations.

Application of Bacillus isolates

A trial was conducted with four bacillus isolates, 
viz. strains TP-232, TL-171, DR-92 and TS-45 and 
their mixed application (TP-232 + TL-171, TL-171 
+ DR-92, DR-92 + TS-45, TL-171 + TS-45) for the 
control of powdery mildew. Aqueous suspensions of 
Bacillus at the concentration of 1×108 cfu/ml were 
applied through soil drenching at the rate 2 l/vine at 15-
day interval. Treatments were applied and evaluated as 
mentioned above in the case of Trichoderma isolates. 
All the treatments, restricted development of powdery 
mildew as compared to fungicide alone treated vines. 
Mixed application of Bacillus strains TP-232 + TL-
171 and DR-92 + TS-45 gave maximum reduction of 
the disease followed by application of TL-171. The 
activities of chitinase, β-1,3-glucanase, peroxidase, 
polyphenol oxidase enzymes and total phenols which 
impart disease resistance in plants were higher in 
TP-232 + TL-171 and DR-92 + TS-45 treatments 
supporting the low disease in these treatments. 

During fruiting season, the trials was conducted 
as mentioned above and the AUDPC in fungicide 
control was 1008.47 showing the inefficacy of 
fungicides in providing required control of disease. 
Like the vegetative season, all treatments restricted 
development of powdery mildew on leaves as 
compared to fungicide alone treated vines. Mixed 
application of Bacillus strains TP-232 + TL-171 
gave maximum reduction of the disease followed 
by application of DR-92 + TS-45 and TL-171 alone. 
On bunches, too, Bacillus strains TP-232 + TL-171 
gave maximum reduction of the disease followed by 
application of DR-92 + TS-45 and TL-171. 

hmoVo h¢ Am¡a nmCS>ar {_ëS>çy Ho$ {Z¶§ÌU H$mo gwYmaVo h¢& H$mB{Q>Zog, 
β-1,3-½byH$mZog, noamoŠgmBS>, nm°br’o$Zmob Am°ŠgrSo>O E§OmB_m| 
Am¡a Hw$b {’$Zmoëg H$s ~‹T>r J{V{d{Y, nm¡Ymo _| amoJ à{VH$ma j_Vm 
~T>mVr h¡ Omo h_mao O¡{dH$ AdbmoH$Z _| ^r XoIm J¶m&

~o{gbg n¥WH$m| H$m à¶moJ

nmCS>ar {_ëS>çy Ho$ {Z¶§ÌU Ho$ {bE, ~o{gbg Ho$ Mma n¥WH$, ¶m{Z 
Q>rnr-232, Q>rEb-171, S>rAma-92 Am¡a Q>rEg-45 Am¡a BZHo$ 
{_lU (Q>rnr-232 + Q>rEb-171, Q>rEb-171 + S>rAma-92, 
S>rAma-92 + Q>rEg-45, Q>rEb-171 + Q>rEg-45) H$mo boH$a 
narjU {H$¶m J¶m& n§Ðh {XZm| Ho$ A§Vamb na ~o{gbg (1108 
grEµ’$¶y/{_br) Ho$ Obr¶ gñn|eZ H$mo Xmo {bQ>a à{V bVm H$s Xa 
go {_Å>r _| gam~moa {H$¶m J¶m& Q´>mBH$moS>_m© Ho$ g_mZ CnMmam| H$m 
à¶moJ VWm Am§H$bZ {H$¶m J¶m& g^r CnMmam| Zo nmCS>ar {_ëS>çy Ho$ 
{dH$mg H$mo, Ho$db H$dH$Zmer {N>‹S>H$md {H$E bVmAm| H$s VwbZm _|, 
à{V~§{YV {H$¶m& ~o{gbg Ho$ {_lU Q>rnr-232 + Q>rEb-171Am¡a 
S>rAma-92 + Q>rEg-45 Zo Á¶mXm go Á¶mXm amoJ H$s H$_r {XImB© 
VWm ~o{gbg Q>rEb-171 Zo CZH$m AZwJ_Z {H$¶m& H$mB{Q>Zog, 
β-1,3-½byH$mZog, noamoŠgmBS>, nm°br’o$Zmob Am°ŠgrSo>O E§OmB_m| 
Am¡a Hw$b {’$Zmoëg H$s J{V{d{Y, Omo nm¡Ymo _| amoJ à{VH$ma j_Vm 
~T>mVr h¡ dh, Q>rnr-232 + Q>rEb-171 Am¡a S>rAma-92 + 
Q>rEg-45 CnM[aV bVmAmo§ _| Á¶mXm Wr Omo BZ CnMmamo§ _| H$_ go 
H$_ amoJ hmoZo H$m g_W©Z H$aVr h¡ &

’$bZ _m¡g_ Ho$ Xm¡amZ, D$na ~VmE JE narjUm| H$m Am¶moOZ 
{H$¶m J¶m Am¡a H$dH$Zmer {Z¶§ÌU _| E¶yS>rnrgr 1008.47 Wm {OgZo 
amoJm| Ho$ {bE Amdí¶H$ {Z¶§ÌU àXmZ H$aZo Ho$ {bE H$dZm{e¶m| H$s 
Aj_Vm H$mo Xem©¶m& dZñn{V _m¡g_ H$s Vah, AHo$bo H$dH$Zmer 
AZwà¶moJ dmbr bVmAm| H$s VwbZm _| g^r CnMmam| Zo, n{Îm¶m| 
na nmCS>ar {‘ëS>çy Ho$ {dH$mg H$mo à{V~§{YV {H$¶m & ~ogrbg 
Cn^oXm| Ho$ {_{lV AZwà¶moJ Q>rnr-232 + Q>rEb-171 Zo amoJ ‘| 
A{YH$V_ H$_r Xr {OgH$m AZwJ_Z S>rAma-92 + Q>rEg-45 Am¡a 
Q>rEb-171 Ho$ AHo$bo AZwà¶moJ Zo {H$¶m& JwÀN>o na ^r, ~ogrbg 
Q>rAma-232 + Q>rEb-171 Zo amoJ H$s A{YH$V_ H$_r Xr {OgH$m 
AZwJ_Z Q>rAma-2 9 + Q>rEg-45 Am¡a Q>rEb-17 Zo {H$¶m&
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~hþ-OrZ {díbofU Ho$ AmYma na Hw$eb Q´>mBH$moS>_m© H$s 
nhMmZ 

AmBEgAma n¥WH$

ñQ´>oZ 5Ama, EZEE_grgr-E’$-01769, EZEE_
grgr-E’$-01951 Am¡a EZEE_grgr-E’$-01812 n¥WH$m| H$s 
d§emdbr pñW{V, AmBQ>rEg AZwH«$_m| Ho$ AmYma na Om±Mr J¶r& 
BZ d§emdbr pñW{V H$s nw{ï> Ho$ {bE, EZgr~rAmB© OrZ~¢H$ Ho$ Q>r. 
EñnaobmoAmBS²g, Q>r. Eñnaoë_ Am¡a Q>r. H$m°qZOm¶ Ho$ {dídgZr¶ 
AZwH«$_m| Ho$ gmW n¥WH$mo H$s EgrQ>r, Amanr~r2 Am¡a Q>rB©E’$1 
AZwH«$_ Ho$ g§¶wº$ S>mQ>mgoQ> _| Om§M H$s J¶r& g^r n¥WH$, Q>r. 
EñnaobmoAmBS²g go g§~pÝYV Wo& BZ Mma AbJ-AbJ n¥WH$m| Ho$ 
OrZ AZwH«$_m| H$mo EZgr~rAmB© So>Q>m~og _| O_m {H$¶m J¶m&

O¡d{Z¶§ÌU n¥WH$

EgrQ>r, Amanr~r2 Am¡a Q>rB©E’$1 AZwH«$_m| Ho$ g§¶wº$ 
S>mQ>mgoQ> Ho$ {díbofU Ho$ AmYma na, EZEE_grgr-E’$-01965 
Q>r. EñnaoëbmoBS> àOm{V go g§~§{YV nm¶m J¶m O~{H$ EZEE_
grgr-E’$-01938 Q>r. Eµ\«$mohm{O©¶mZ_ àOm{V go g§~§{YV Wm& 
XmoZm| n¥WH$m| Ho$ OrZ AZwH«$_m| H$mo EZgr~rAmB© So>Q>m~og _| O_m 
{H$¶m J¶m&

'eyÝ¶' Adeof A§Jya CËnmXZ

Mma ñWmZm| na, "eyÝ¶ Adeofm|' Ho$ A§Jya Ho$ CËnmXZ Ho$ {bE 
O¡d-gKZ amoJ à~§YZ aUZr{V V¡¶ma H$s JB©, Am¡a VrZ {H$gmZm| Ho$ 
IoVm| _| Am¡a H|$Ð _| BgH$mo H$m¶m©pÝdV {H$¶m J¶m& H|$Ð Am¡a Zm{gH$ 
ñWbm| na, amoJ H$s KQ>Zm H$_ Wr Am¡a àm¶mo{JH$ ^yI§S> (B©nr) H$mo 
nmCS>ar {‘ëS>çy Ho$ {Z¶§ÌU Ho$ {bE H«$‘e: Mma Am¡a N>: {N>‹S>H$md 
{XE JE Wo, O~{H$ gm_mÝ¶ Aä¶mg ^yI§S> (Ornrnr) ‘| gmV 
{N>‹S>H$md {H$¶o& amoJ H$s J§^raVm XmoZm| ^yI§S>m| _| g_mZ Wr& gm§Jbr 
ñWb na, B©nr Am¡a Ornrnr H$mo nmCS>ar {‘ëS>çy Ho$ {Z¶§ÌU Ho$ {bE 
Ho$db Xmo {N>‹S>H$md {XE JE Wo& S>mCZr {‘ëS>çy Ho$ {Z¶§ÌU Ho$ {bE 
H«$_e… AmR> Am¡a Zm¡ {N>‹S>H$md {X¶o JE & nmCS>ar {‘ëS>çy, S>mCZr 
{‘ëS>çy Am¡a EÝW«oH$ZmoO amoJ H$s J§^raVm, XmoZm| ̂ yI§S>m| _| g_mZ Wr& 
OwÞa-Zmam¶ZJm§d ñWb na, amoJ H$s KQ>Zm H$_ Wr Am¡a B©nr Ed§ 
Ornrnr H$mo nmCS>ar {‘ëS>çy Ho$ {Z¶§ÌU Ho$ {bE Ho$db Mma {N>‹S>H$md 
{XE JE& amoJ H$s J§^raVm XmoZm| ^yI§S>m| _| g_mZ Wr& {‘bZo na ^r 
Adeof H$s ‘mÌm E‘AmaEb go H$ht H$‘ Wr&

Identification of efficient Trichoderma 
isolates based on multi-gene analysis

ISR isolates

The phylogenetic position of strains 5R, 
NAIMCC-F-01769, NAIMCC-F-01951 and 
NAIMCC-F-01812 isolates was checked based on 
their ITS sequence. Their phylogenetic position was 
confirmed by analysis of combined dataset of act, 
rpb 2 and tef1 sequences of these isolates and the 
sequences of authentic T. asperelloides, T. asperellum 
and T. koningii strains retrieved from NCBI gene 
bank. All isolates were found to belong to the species, 
T. asperelloides. The gene sequences of these four 
isolates have been deposited in the NCBI database.

Biocontrol isolates

Based on the analysis of combined dataset of act, 
rpb 2 and tef1 sequences, the isolate NAIMCC-F-01965 
was found to belong to the species, T. asperelloides; 
while isolate NAIMCC-F-01938 was found to belong 
to the species, T. afroharzianum. The gene sequences 
of both the isolates have been deposited in the NCBI 
database.

Production of 'Zero' residue grapes 

Bio-intensive disease management strategy for 
the production of ‘zero residue’ grapes was prepared 
and implemented at four locations, three at farmer’s 
fields and at this Centre. At Centre and Nasik sites, 
the disease incidence was low and the experimental 
plots (EP) were given only 4 and 6 sprays respectively 
for the control of powdery mildew while the general 
practice plots (GPP) received seven sprays. The 
disease severity was equal in both plots. At Sangli 
site, the EP and GPP were given only two sprays for 
the control of powdery mildew and eight and nine 
sprays, respectively, for control of downy mildew. 
The severity of powdery mildew, downy mildew and 
anthracnose diseases were par in both plots. At Junnar-
Narayangaon site, disease incidence was low and the 
EP and GPP was given only four sprays for the control 
of powdery mildew. The disease severity was equal in 
both the plots. Residues if detected were much below 
the MRL.
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ICAR-Extra Mural Project on 
“Monitoring of fungicide resistance 
in natural field populations of 
Plasmopara viticola and Erysiphe 
necator in commercial grapes”

Fungicide resistance in field isolates of 
Erysiphe necator

Sixty natural field isolates of E. necator collected 
from Pune, Solapur, Sangli, and Tamil Nadu 
were analysed by biological assays for detecting 
their sensitivity to azoxystrobin, trifloxystrobin, 
myclobutanil, tetraconazole and difenconazole, 
fungicides belonging to QOI and DMI group. 
Molecular analysis of 29 isolates showed G143A 
mutation confirming development of resistance to QoI 
fungicides in 25 isolates, while molecular analysis of 15 
selected isolates showed A462T mutation confirming 
development of resistance to DMI fungicides. Further 
studies are in progress. However, results indicate 
urgent need to follow resistance management strategies 
incorporating other safer means of powdery mildew 
management.

Fungicide resistance in field isolates of 
Plasmopara viticola

One hundred and sixty two natural field lesions of 
downy mildew collected from Pune, Solapur, Sangli, 
and Nasik regions were analysed by biological assays 
for detecting their sensitivity to kresoxim methyl, 
dimethomorph, cymoxanil, and metalaxyl fungicides 
by bioassay. Few isolates showed insensitivity to 
all four fungicides, while maximum isolates were 
insensitive to one or more fungicides. Very few 
isolates were sensitive to all four fungicides. Results 
indicate urgent need to follow resistance management 
strategies incorporating other safer means of downy 
mildew management. 

Hyperparasite of Erysiphe necator

A hyperparasitic Lecanicillium (earlier known 
as Verticillium) species was isolated from a powdery 
mildew colony on Thompson Seedless from ICAR-
NRCG, Pune campus. Inoculum from a pure culture 
suppressed powdery mildew growth on leaves and 
bunches of Thompson Seedless. The species was 
identified as L. antillanum based on ITS, tef-1 and 
β-Tubulin  gene analysis. 

^mH¥$AZwn - ~mhar n[a¶moOZm "dm{UpÁ¶H$ 
A§Jya _| ßbmñ_monmoam {dQ>rH$mobm Am¡a B©ar{gµ’$ 
ZoHo$Q>a H$s àmH¥${VH$ joÌ H$s Am~mXr _| 
H$dH$Zmer à{VamoY H$s {ZJamZr'

joÌ _| H$dH$Zmer à{VamoY E[a{gno ZoHo$Q>a Ho$ n¥WH$

Š¶yAmoAmB© Am¡a S>rE_AmB© g_yh go Ow‹S>r EµOm°ŠgrñQ´>mo{~Z, 
Q´>mBâbm°ŠgrñQ´>mo{~Z, _m¶Šbmo~wQ>m{Zb, Q>oQ´>mH$moZmoPmob Am¡a 
{S>’|$H$moZmOmob Ho$ à{V g§doXZerbVm H$m nVm bJmZo Ho$ {bE O¡{dH$ 
naI Ûmam nwUo, gmobmnwa, gm§Jbr Am¡a V{_bZmSw> go EH${ÌV B©. 
ZoHo$Q>a Ho$ gmR> àmH¥${VH$ n¥WH$m| H$m Am§H$bZ {H$¶m J¶m& 29 n¥WH$m| 
Ho$ AmU{dH$ {díbofU Zo Or143E _| CËn[adV©Z {XIm¶m {OgZo 
25 n¥WH$m| _| Š¶yB© H$dZm{e¶m| Ho$ à{VamoY Ho$ {dH$mg H$s nw{ï> H$s, 
O~{H$ 15 M¶{ZV n¥WH$m| Zo E462Q>r CËn[adV©Z {XIm¶m, Omo 
S>rE_AmB© H$dZm{e¶m| Ho$ à{V à{VamoY {XImVm h¡& AmJo Ho$ AÜ¶¶Z 
àJ{V na h¢ & hmbm§{H$, n[aUm_ nmCS>ar {‘ëS>çy à~§YZ Ho$ AÝ¶ 
gwa{jV VarH$m| H$mo em{_b H$aZo dmbo à{VamoY à~§YZ aUZr{V¶m| H$m 
nmbZ H$aZo Ho$ {bE VËH$mb Amdí¶H$Vm H$m g§Ho$V XoVo h¢&

ßbmñ_monmoam {dQ>rH$mobm Ho$ joÌ n¥WH$m| _| H$dH$Zmer 
à{VamoY 

nwUo, gmobmnwa, gm§Jbr Am¡a Zm{gH$ joÌm| go EH${ÌV {H$E JE 
S>mCZr {_bS>çy Ho$ 162 àmH¥${VH$ joÌ Ho$ Kmdm| H$m {díbofU O¡{dH$ 
naI Ûmam, H«$mogŠgr_ {_WmBb, {S>_|Wmo_mo’©$, {g_m°Šgr{Zb, Am¡a 
_|Q>mBbo{Ob H$dH$Zmer Ho$ à{V g§doXZerbVm H$m nVm bJmZo Ho$ 
{bE {H$¶m J¶m& Hw$N> n¥WH$ g^r Mma H$dH$Zmer Ho$ {bE Ag§doXr 
Wo, O~{H$ A{YH$V_ n¥WH$ EH$ ¶m EH$ go A{YH$ H$dH$Zm{e¶m| 
Ho$ à{V Ag§doXr Wo& ~hþV H$_ n¥WH$ g^r Mma H$d{H$¶m| Ho$ à{V 
g§doXZerb Wo& n[aUm_ S>mCZr {_bS>çy à~§YZ Ho$ AÝ¶ gwa{jV 
VarH$m| H$mo em{_b H$aZo dmbo à{VamoY à~§YZ aUZr{V¶m| H$m nmbZ 
H$aZo Ho$ {bE VËH$mb Amdí¶H$Vm H$m g§Ho$V XoVo h¢&

Ear{g’o$ ZoHo$Q>a Ho$ hmBnan¡amgmBQ>

hmBnan¡am{g{Q>H$ àOm{V, bo{H${Z{g{b¶_ (nhbo d{Q>©{g{b¶‘) 
H$mo ^mH¥$AZwn-amA§AZw H|$Ð, Ho$ àjoÌ go Wm°_gZ grS>bog na 
nmCS>ar {_ëS>çy H$m°bmoZr go AbJ {H$¶m J¶m& ewÕ B§ZmoHw$b_ Zo 
Wm°_gZ grS>bog Ho$ nÎmo Am¡a JwÀN>m| na nmCS>ar {_ëS>çy d¥{Õ H$mo 
X~m {X¶m& àO{V H$s nhMmZ Eb. E§{Q>bmZ_ Ho$ ê$n _| AmB©Q>rEg, 
Q>rB©E’$-1 Am¡a β-Q>çy~w{bZ OrZ {díbofU Ho$ AmYma na H$s JB©&
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ßbmñ_monmam {dQ>rH$mobm Ho$ hmBnan¡amgmBQ>

nm±M hmBnan¡am{g{Q>H$ µâ¶yOoar¶_, A§Jya Ho$ S>mCZr {_bS>çy 
Ho$ Kmdm| go AbJ {H$E JE& BZHo$ ewÕ BZmoHw$ë_ Zo n{Îm¶m| na 
nr. {dQ>mH$mobm H$s Amoa ~‹T>Vo hþE Am¡a bnoQ> H$a S>mCZr {_bS>çy 
d¥Õr {dH$mg H$mo X~m {X¶m& àOm{V¶m| H$s ê$naoIm Am¡a AmU{dH$ 
{díbofU na AmYm[aV nhMmZ H$s Om ahr h¡&

^maV _| B©ar{g’o$ ZoHo$Q>a Ho$ AmZwd§{eH$ g_yh

V{_bZmSw> Am¡a {h_mMb àXoe go EH${ÌV 60 B©. ZoHo$Q>a Z_yZo 
Ho$ AmU{dH$ {díbofU go nVm Mbm h¡ {H$ g^r n¥WH$ EñH$moñnmoa 
AmZwd§{eH$ g_yh go g§~§{YV h¢ Am¡a H$moB© ^r âboJ-eyQ> AmZwd§{eH$ 
g_yh H$m Zht h¡& ¶h AdbmoH$Z nhbo Ho$ _hmamï´>, H$Zm©Q>H$ Am¡a 
V{_bZmSw> go EH$_mÌ EñH$moñnmoa AmZwd§{eH$ g_yh Ho$ nVm bJmZo 
H$m g_W©Z H$aVm h¡& BZ AdbmoH$Zm| go gdmb ¶h CR>Vo h¢ {H$ AJa 
¶h eyQ> àmB_{S©>¶b ({ZpîH«$¶ H$br) _| ¶m Mmñ_mo{W¶m Ho$ ê$n _| 
Or{dV Zht h¡ Vmo ¶h amoJH$maH$ CÎma ^maV _| Amoda-qdQ>[a¨J Am¡a 
àm¶Ûrn ^maV _| Amoda-g_[a¨J H¡$go H$aVm h¡&

~¡ŠQ>r[a¶b br’$ ñnm°Q> (grAmo O|Wmo_moZg 
H|$nogpQ´>g nrdr {dQ>rH$mobm) na AÜ¶¶Z Am¡a 
A§Jya _| BgH$m EH$sH¥$V à~§YZ

g^r g§H«${_V nm¡Ym| Ho$ {hñgm| go, n¥WH$m| Zo nmofH$ AJma-_mÜ¶_ 
na, g’o$X, Jmob, å¶yH$moBS>, M_H$Xma, CÎmb H$mobmo{Z¶m| H$m 
CËnmXZ {H$¶m J¶m& g^r n¥WH$ J«m_ ZoJo{Q>d, am°S>-AmH$ma Am¡a 
J{Verb nm¶o JE& nmoQ>o{e¶_ hmBS´>m°ŠgmBS> narjU Am¡a H¡$Q>¡boO 
narjU Ho$ {bE g^r n¥WH$ gH$mamË_H$ Wo& g^r n¥WH$m| Ho$ {bE 
Am°pŠgSo>g Q>oñQ> Am¡a H$m~©Z Am¡a ZmBQ´>moOZ Ho$ EH$_mÌ òmoV Ho$ {bE  
Eb-Eñnmao{OZ Q>oñQ> ZH$mamË_H$ Wo& CÝhm|Zo BÊS>mob narjU Am¡a 
¶yarEO narjU na ZH$mamË_H$ à{V{H«$¶m ^r Xr bo{H$Z ñQ>mM© 
hmBS´>mo{b{gg, Ho${gZ hmBS´>mo{b{gg Am¡a {Obo{Q>Z ÐdrH$aU Ho$ {bE 
gH$mamË_H$ Wo (Vm{bH$m 19)&  

12 n¥WH$m| Ho$ 16Eg AmaS>rEZE AZwH«$_U {díbofU Am¡a ãbmñQ> 
ImoO go Bg amoJOZH$ Ho$ O|Wmo_moZg H|$nog{Q́>g nrdr dr{Q>H$mobm hmoZo 
H$s nw{ï> hmoVr h¡ ({MÌ 16)& 12 n¥WH$m| Ho$ 16Eg AmaS>rEZE OrZ 
AZwH«$_ OrZ~¢H$ S>mQ>m~og _| n¥{d{ï>¶m§ Z§~a Ho$EŠg257172 - Ho$EŠg 
257183 Ho$ VhV O_m {H$E JE h¢& O|Wmo_moZg H|$nogpQ́>g Ho$ Mma 
n¥WH$m| EZAmagrOr-EŠggrdr-E1, EZAmagrOr-EŠggrdr-E5, 
EZAmagrOr-EŠggrdr-E6, EZAmagrOr-EŠggrdr-E7 go 
ßbmpÁ_S> S>rEZE {ZH$mbm J¶m& g^r Zo 23.6-Ho$~r Ho$ AmH$ma Ho$ 
Ho$db EH$ hr ßbmpÁ_S> H$s CnpñW{V {XIm¶r h¡ ({MÌ 17)&

Hyperparasite of Plasmopara viticola

Five hyperparasitic Fusarium species were 
isolated from downy mildew lesions on grapes 
collected from different regions. Inoculum from pure 
cultures suppressed downy mildew growth on leaves, 
growing towards and coiling around P. viticola. The 
species are being characterized based on morphological 
and molecular analysis.

Genetic groups of Erysiphe necator in India

Molecular analysis of another 60 E. necator 
samples collected from TN and HP showed that all the 
isolates belonged to ascospore genetic group and none 
belonged to the flag-shoot genetic group. This supports 
the earlier detection of only ascospore genetic group 
from Maharashtra, Karnataka and Tamil Nadu. These 
observations raise questions on how the pathogen 
is over-summering in peninsular India and over-
wintering in north India, if it is not surviving in shoot 
primordial (dormant buds) or as chasmothecia.

Studies on bacterial leaf spot 
(c.o. Xanthomonas campestris 
pv. viticola) and its integrated 
management in grapes

From all the infected plant parts, isolates produced 
white coloured, circular, mucoid, glistening, convex 
colonies on nutrient agar medium. All isolates were 
found to be Gram negative, rod shaped and motile. All 
isolates were positive for potassium hydroxide test and 
catalase test. Oxidase test and L-asparagine test for 
sole source of Carbon and Nitrogen for all the isolates 
were negative.  They also gave negative response 
to indole test and urease test but positive for starch 
hydrolysis, casein hydrolysis and gelatine liquefaction 
(Table 19). 

The 16S rDNA sequence analysis of 12 different 
isolates and subsequent BLAS analysis confirmed 
the pathogen as Xanthomonas campestris pv. viticola 
(Figure 16). The 16S rDNA gene sequences of 12 
isolates have been deposited in GenBank database 
under the accession numbers KX257172 - KX257183. 
Indigenous plasmid DNA was isolated from four 
isolates  NRCG-XCV-A1, NRCG-XCV-A5, NRCG-
XCV-A6, NRCG-XCV-A7 of X. campestris pv. 
viticola. All isolates showed presence of only single 
plasmid of size around 23.6-kb (Figure 17).
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Vm{bH$m 19. O|Wmo_moZg H|$nogpQ´>g nrdr {dQ>rH$mobm H$s AmH¥${V {dkmZ Am¡a O¡d amgm¶{ZH$ {deofVmE±
Table 19. Morphological and biochemical characteristis of X c pv. viticola

H«$. g§./
Sr. no.

 narjU/ 
Test

{XImdQ>/ 
Appearance

n[aUm_/ 
Result

1 J«m_ ñQ>oqZJ/ Gram Staining Jwbm~r, N>moQ>o, N>‹S>/ Pinkish, small, rods - ve

2 J{VerbVm/ Motility J{Verb/ Motile + ve

3 3% nmoQ>°e {dbo¶Vm narjU/ 3% KOH 
Solubility test YmJo H$s Vah CËnm{XV ñbmB©_/ Produced thread like slime + ve

4 AmopŠgSo>O narjU / Oxidase test H$moB© ~¢JZr a§J H$m CËnmXZ Zht/ No purple colour produced - ve

5 Ho$Q>oboO narjU/ Catalase test Am°ŠgrOZ Ho$ ~wb~wbm| H$m CËnmXZ/ Produced O2 bubbles + ve

6 ñQ>mM© hmBS´>mo{b{gg narjU/ Starch 
Hydrolysis test

Am¶moS>rZ ñQ>oZ H$aZo na ~¡ŠQ>r[a¶m Ho$ H$m°bmoZr Ho$ Amgnmg gm’$ 
joÌ H$m CËnmXZ/ Clear zone produced around bacterial 
colony in medium when stained with iodine 

+ ve

7 Ho${gZ hmBS´>mo{b{gg narjU/ Casein 
Hydrolysis test

_mÜ¶_ _| ~¡ŠQ>r[a¶m Ho$ H$m°bmoZr Ho$ Amgnmg gm’$ joÌ H$m 
CËnmXZ/ Clear zone produced around bacterial colony in 
medium

+ ve

8 {Obo{Q>Z ÐdrH$aU narjU/
Gelatin liquefaction test {Obo{Q>Z _mÜ¶_ Ðdr^yV/ Liquefied the gelatin medium + ve

9
H$m~©Z Am¡a ZmBQ´>moOZ Ho$ EH$_mÌ òmoV Ho$ {bE 
Eb-Eñnmao{OZ Q>oñQ>/ L-Asparagine test for 
Sole source of Carbon and Nitrogen

_mÜ¶_ _| H$moB© _¡bmnZ Zht/ No turbidity produced in 
medium

-ve

10 BÊS>mob narjU/ Indole test Jwbm~r a§J MH«$ CËnmXZ Zht/ No pink colour ring produced -ve

11 ¶y[aEO narjU/ Urease test a§J CËnmXZ Zht/ No colour changed -ve

-ve = ZH$mamË_H$ / Negative, +ve = gH$mamË_H$ / Positive

{MÌ 16: O|Wmo_moZg H|$nogpQ´>g nrdr dr{Q>H$mobm H$s ’$mBbmoOoZo{Q>H$ pñW{V
Figure 16: Phylogenetic position of  X. campestris pv. viticola

{MÌ 17: O|Wmo_moZg H|$nog{Q´>>g nrdr dr{Q>H$mobm _| ßbmpñ_S> H$m AbJmd 
Figure 17: Isolation of indigenous plasmid in X. campestris pv. viticola
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Consortium Research Project on 
Borers in Network Mode

Sex differentiation and chromosomal 
evolution in stem borer, Stromatium 
barbatum through karyotyping

Karyotyping of S. barbatum revealed that 2n 
number of chromosomes were 20 (18 autosomes + 
XX) in females and 19 (18 autosomes + X0) in males. 
Satellite-chromosomes were found in males and 
females. Extra B-chromosome was found in females. 
Cytogenetical analysis allowed sexual differentiation in 
the species. Also it revealed the events of chromosomal 
evolution. The number of chromosomes was conserved 
in the species. Occurrence of supernumerary 
chromosome was abundant in the female. Evidences of 
translocation and uncommon pairing behaviour were 
also encountered during the study. Such events may be 
responsible for species evolution.

Transcriptome analysis for identification 
of genes/proteins involved in cellulose 
degradation

Midguts of identified S. barbatum grubs were 
harvested. Protocol for RNA extraction from midgut 
was standardized. RNA was extracted from pooled 
samples and sent to service provider for RNA 
sequencing. A total of 45,006,669 reads were obtained 
RNAseq data was subjected to denovo assembly. A 
total of 42875 transcripts belonging to insect and 12 
transcripts belonging to bacteria were obtained. The 
length of longest transcript was 25953 bp. 24517 
transcripts had a FPKM value more than 1. Detailed 
analysis of transcriptome data is in progress.
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{MÌ 19: ‘mXm ñQ´>mo. ~ma~°Q>‘ H$m EH$gyÌr B{S>¶moJ«m‘
Figure 19: Haploid idiogram of female S. barbatum

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

Ho$[aAmoQ>mBn Ho$ _mÜ¶_ go ñQ´>mo. ~ma~°Q>_ _| qbJ 
{d^oXZ Am¡a JwUgyÌr CØd

Ho$[aAmoQ>mBn Ho$ _mÜ¶_ go ¶h nVm bJm {H$ _mXm ñQ´>mo. 
~ma~°Q>_ _| 2EZ JwUgyÌ 20 (18 Am°Q>mogmoåg + XX) Am¡a Za 
ñQ´>mo. ~ma~°Q>_ _| 19 (18 Am°Q>mogm°_ +X0) JwUgyÌ Wo& Za VWm _
mXm ñQ´>mo. ~ma~°Q>_ _| g¡Q>obmBQ>-JwUgyÌ nmE JE& _mXm ñQ´>mo. ~ma~°Q>_ 
_| A{V[aº$ ~r-JwUgyÌ nm¶m J¶m& gmBQ>mo{OZo{Q>H$b {díbofU Ho$ 
AmYma na ñQ´>mo. ~ma~°Q>_  _| qbJ {d^oXZ XoIm J¶m& BgHo$ Abmdm 
¶h gmBQ>mo{OZo{Q>H$b {díbofU, JwUgyÌr CËH«$m§{V H$s KQ>ZmAm| Ho$ 
~mao _| ^r ~VmVm h¡& àOm{V¶m| _| JwUgyÌm| H$s g§»¶m g§a{jV nmB© 
JB©& A{V[aº$ JwUgyÌ _mXm ñQ´>mo. ~ma~°Q>_ _| nm¶m J¶m& AÜ¶¶Z 
Ho$ Xm¡amZ, Q´>mÝgbmoHo$eZ Am¡a JwUgyÌm| Ho$ Agm_mÝ¶ n¡atJ ì¶dhma 
Ho$ ~mao ‘| ^r nVm bJm& àOm{V¶m§ Ho$ {dH$mg Ho$ {bE Eogr KQ>ZmE§ 
{Oå_oXma hmo gH$Vr h¢&

gobybmoµO {S>J«oSo>eZ _| {bá OrZ/àmoQ>rZ H$s nhMmZ Ho$ 
{bE Q´>m§g{H«$ßQ>mo_ {díbofU

ñQ´>mo. ~ma~°Q>_ Ho$ AmÚ_Ü¶m§Ì H$mo {ZH$mbm J¶m& AmÚ_Ü¶m§Ì 
go AmaEZE {ZîH$f©U Ho$ {bE àmoQ>moH$m°b ~Zm¶m J¶m& BZ AmaEZE 
Z_yZm| H$mo EH${ÌV {H$¶m J¶m Am¡a AZwH«$_U Ho$ {bE godm àXmVm H$mo 
^oOm J¶m& Hw$b 45,006,669 Q´>m§g{H«$ßQ> n‹T>o JE Wo Am¡a AmaEZE 
AZwH«$_ Am§H$‹S>m| H$m S>rZmodmo {díbofU {H$¶m J¶m& ñQ´>mo. ~ma~°Q>_ Ho$ 
42875 Q´>m§g{H«$ßQ> n‹T>o JE Am¡a 12 Q´>m§g{H«$ßQ> ~¡ŠQ>r[a¶m go g§~§{YV 
Wo& g~go b§~o Q´>m§g{H«$ßQ> H$s b§~mB© 25953 ~rnr Wr Am¡a 24517 
Q´>m§g{H«$ßQ> _| 1 go A{YH$ E’$nrHo$E_ d¡ë¶y Wr& Q´>m§pñH«$ßQ>mo‘ Am§H$‹S>m| 
H$m {dñV¥V {díbofU Mb ahm h¡&
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Figure 18: Haploid idiogram of male S. barbatum
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Management of Stem borer in grapes

Surveys were conducted to find out the species 
diversity and extent of damage of stem borers in 
vineyards at Sangli and Nasik districts. A new stem borer 
species was found infesting vineyard at Sangli showing 

symptoms similar to previously 
reported stem borer, belonging 
to Family Cossidae, in grapes 
(Figure 20).

Field evaluation 
of Beauveria bassiana, 
Metarhizium anisopliae and 
petrol at farmers’ vineyard at 
Pimpalgaon, Nashik resulted 
in 80 per cent reduction of 
live stem borer holes in petrol 
as compared to 60 per cent in 
Beauveria bassiana, 40 per 
cent in Metarhizium anisopliae 
and none in untreated control at 
one month after treatment.

Chlorpyrifos 20EC @ 2.0 ml/l,  
λ-cyhalothrin 5 CS @ 0.5 ml/l and cyantraniliprole 10 
OD @0.7 ml/l water were found effective in causing 
more than 93 per cent mortality of eggs of Stromatium 
barbatum.

Different artificial diets, i.e., wet bloating paper, 
live crushed grapevine stem, live crushed grapevine 
stem+ added nutrients were evaluated for new 
lepidopteran stem borer species. The stem borer 
could complete life cycle only in wet boating paper 
treatments. Larvae which were fed on other treatments 
could not survive for more than 15 days. 

Multi-pronged strategies for the 
management of mealybug in grapes

Insect and mite pest risk assessment and advisory 
system was field evaluated for foundation pruning 
2016 and fruit pruning 2016-17. 

It resulted in equal protection against thrips, 
mealybugs, leafhoppers, flea beetle, red spider mites 
and caterpillars in both automated-advisory and expert 
advice plot with equal number of sprays in both the 
plots during fruit pruning. The number of sprays were 
also same (12 sprays) during fruit pruning. 

A§Jya _| VZm N>oXH$ H$m à~§YZ

A§Jya _| VZm N>oXH$m| _| àOm{V¶m| H$s {d{dYVm Am¡a hmoZo dmbo 
ZwµH$gmZ H$m A§XmµO bJmZo Ho$ {bE gm§Jbr Am¡a Zm{gH$ {Obm| _| gd}
jU {H$¶m J¶m & gm§Jbr _| EH$ Z¶o VZm N>oXH$ H$s àOm{V nmB© JB©, 
Omo H$mo{gS>r ’°${_br go g§~§{YV A§Jya 
Ho$ VZm N>oXH$, Ho$ g_mZ bjU {XImVr 
h¡ ({MÌ 20)&

Zm{eH$ Ho$ qnnbJm§d Jm±d _| 
{H$gmZ Ho$ IoV _| {~ìho[a¶m ~o{g¶mZm, 
_oQ>mam¶{PA_ A{Zgmoßbr¶ Am¡a noQ´>mob 
H$m Am§H$bZ VZm N>oXH$ Ho$ {bE {H$¶m 
J¶m& CnMma Ho$ EH$ _hrZo ~mX, noQ´>mob 
Zo VZm N>oXH$m| Ho$ qOXm N>oX _| 80 
à{VeV H$_r {XImB©, O~{H$ {~ìho[a¶m 
~o{g¶mZm Zo 60 à{VeV, _oQ>mam¶{PA_ 
A{Zgmoßbr¶ _| 40 à{VeV Am¡a 
AZwnMm[aV {Z¶§ÌU _| H$moB© ^r H$_r 
Zht nmB© JB©&

ñQ´>mo. ~ma~°Q>_ Ho$ A§S>m| H$s 93 à{VeV go A{YH$ _¥Ë¶w 
Xa nmB© JB© {OZ na Šbmoamo{à’$moO 20B©gr @ 2.0 {_br/br, 
λ-gmBbm°{W«Z 5grEg @ 5.0 {_br/br Am¡a gm¶|Ìo{Z{bàmob 
10AmoS>r @ 0.7 {_br/br nmZr H$m BñVo_mb {H$¶m J¶m Wm&

{d{^Þ H¥${Ì_ Amhma AWm©V² Jrbm ãbmoqQ>J nona, Or{dV 
_gbo A§Jya H$s bH${‹S>¶m§, Or{dV _gbo A§Jya Ho$ VZm+nmofH$ VËd 
H$m Am§H$bZ ZE bo{nS>moßQ>oaZ VZm N>oXH$ H$s àOm{V  H$mo nmbZo Ho$ 
{bE {H$¶m J¶m& VZm N>oXH$ Ho$db Jrbo ãbmoqQ>J nona _| OrdZ MH«$ 
nyam H$a gHo$& AÝ¶ CnMma ‘| VZm N>oXH$ 15 {XZm| go A{YH$ g_¶ 
VH$ Or{dV Zht ah gHo$& 

A§Jya _| _r{b~J Ho$ à~§YZ hoVw ~hþAm¶m_r 
aUZr{V

AmYmar¶ N>§Q>mB© 2016 Am¡a ’$b N>§Q>mB© 2016-17 Ho$ 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$m Am§H$bZ {H$¶m J¶m &

A§Jya ’$b-N>§Q>mB© Ho$ Xm¡amZ ñdMm{bV gbmhH$mar ßbm°Q> VWm 
{deofk gbmhH$mar ßbm°Q> ‘| {W«ßg, _r{b~J, Oo{gS>, pâb¶m 
~rQ>b, H¡$Q>a{nba Am¡a bmb ñnmBS>a _mBQ> Ho$ {déÕ g_m§Va gwajm 
{XImB© Am¡a {N>‹S>H$md H$s g§»¶m (12 {N>‹S>H$md) ^r g_mZ Wr&

{MÌ 20. {_aO (gm§Jbr) _| XO© ZB© VZm N>oXH$ àOm{V 
Figure 20. New stem borer species recorded in Miraj (Sangli)
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{MÌ 21: gbmhH$mar Am¡a {H$gmZ àUmbr AmYm[aV H$sQ> Am¡a ‘mBQ> {Z¶§ÌU H$s VwbZm
Figure 21: Comparison of advisory and farmer's practice based control of insects and mites

Outreach programme on 
"management of sucking pests in 
grapes"

Volatile organic compounds (VOCs) from 10 
bacteria isolated from honeydew of grape mealybug, 
Maconellicoccus hirsutus were collected by solid 
phase micro extraction head space sampling technique. 
The attractiveness of these bacterial volatiles to 
gravid females of Anagyrus dactylopii, a potent 
parasitoid of mealybug was assessed using a dual-
arm glass Y-tube olfactometer. The results revealed 
that the VOCs from only five bacteria viz, Kocuria 
rosea, Bacillus oceanisediminis, Staphyllococcus 
pasteuri, Microbacterium testaceum and Pesudomonas 
oryzihabitans could effectively induce behavioural 
manipulations in A. dactylopii. 

Seven active principles of volatile compounds 
viz., propanoic acid, limonene, 4-Thiouridine sulphide, 
tetradecane, dodecane, hepetadecedynoic acid and 
octadecenynoic acid were identified using GC-MS/
MS. Limonen was common constitute of volatiles from 
Bacillus oceanisediminis, Staphyllococcus pasteuri 
and Microbacterium testaceum. Propanoic acid was 
present only in Kocuria rosea. 

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

A§Jya _rbr~J _°H$moZo{bH$moH$g {hgw©Q>g Ho$ hZrS>çy go {_bo 10 
gyú_Ordm| go dmînerb H$m~©{ZH$ ¶m¡{JH$m| (drAmogr) H$mo gm°{bS> 
µ’$oO _mBH«$mo EŠñQ´>oeZ VH$ZrH$ Ûmam EH${ÌV {H$¶m J¶m& _mXm 
AZmJm¶ag S°>ŠQ>rbmonr Omo{H$ _rbr~J H$s EH$ e{º$embr n°am{gQ>m°BS> 
h¡ BZH$m ~°ŠQ>r[a¶b dmînerb nXmWm} Ho$ à{V AmH$f©U, dmB©-Q>çy~ 
Am°bµ’$¡ŠQ>mo_rQ>a H$m Cn¶moJ H$aHo$ Am§H$bZ {H$¶m J¶m& n[aUm_ 
~VmVo h¢ {H$ Ho$db nm§M gyú_Ordm| Ho$ drAmogr AWm©V H$moHw$ar¶m 
amogr¶m, ~°{gbg AmoeoZr{S>{_{Zg, ñQ>o’$m¶bmoH$moH$g nmgMwar, 
_mBH«$mo~°ŠQ>o[a¶_ Q>oñQ>ogr¶_ Am¡a gy‹S>mo_moZmg Am°am¶{µOho{~Q>Ýg, E. 
S°>ŠQ>rbmonr Ho$ ì¶dhma H$mo à^mdr T>§J go ào[aV H$a gH$Vo h¢&

dmînerb ¶m¡{JH$ Ho$ gmV g{H«$¶ ¶mo{JH$m| O¡go àmonoZmoBH$ 
E{gS>, {b_mo{ZZ, 4-{WAmo[aS>rZ gë’$mBS>, Q>oQ´>mSo>Ho$Z, S>moSo>Ho$Z, 
h°nQ>mSo>{gS>çmo{ZH$ E{gS> Am¡a Am°ŠQ>mSo>{gS>çmo{ZH$ E{gS> H$s 
nhMmZ Orgr-E_Eg/E_Eg Ûmam H$s JB©& ~°{gbg AmoeoZr{S>{_
{Zg, ñQ>o’$m¶bmoH$moH$g nmgMwar, _mBH«$mo~°ŠQ>o[a¶_ Q>oñQ>ogr¶_ 
‘| {b_mo{ZZ Zm_H$ dmînerb _m¡OyX Wo& àmonoZmoBH$ E{gS> Ho$db 
H$moHw$[a¶m amogr¶m _| _m¡OyX Wm&
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V.	D evelopment 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 ’$gb-nyd© Am¡a -níMmV VH$ZrH$m| H$m {dH$mg

Identification and evaluation of 
β-glucosidase producing yeast 
strains and its impact on wine 
quality

Effect of yeast strains on aroma compounds 
in wines

Two yeast strains, VSI-1106 and SPR, were found 
positive to β-glucosidase activities during study of last 
year. The Cabernet Sauvignon and Sauvignon Blanc 
grapes were inoculated with these yeast strains and 
comparative evaluation was done with a commercial 
yeast strain i.e. SPW. 

Estimation of β-glucosidase activities

Permeabilized cell assay was followed to quantify 
β-glucosidase activities in positive yeast strains namely 
SPR and VSI 1106. More β-glucosidase activity was 
recorded in VSI 1106 (0.050 µmol ONPG/min) strain 
than SPR (0.044 µmol ONPG/min). 

Effect of pH and sugar levels on yeast 
growth on sugar solution

Different pH levels (3.4, 3.8 and 4.2) and sugar 
concs. (20, 24 and 28 per cent) were used to evaluate 
fermentation efficiency. The growth of SPR was found 
better in different combinations.

Winery by-products utilization for 
value addition in food products

Evaluation of wine leeses

Processed fine wine leeses obtained from second 
racking of 10 varietal wines were evaluated based 
on functional and nutritional properties. Maximum 
total phenolic content (93.60 mg/g) was noted in Petit 
Verdot while minimum was in Cabernet Sauvignon 
(10.40 mg/g). However, lees of Cabernet Sauvignon 
was recorded with maximum tannins (11.98 mg/g) and 
anthocyanins (840 mg/g).  

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

I_ra Cn^oXm| H$m dmBZ Ho$ gwJ§Y ¶m¡{JH$m| na à^md

{nN>bo gmb Ho$ AÜ¶¶Z Ho$ Xm¡amZ Xmo I_ra Cn^oX, drEgAmB© 
-1106 Am¡a EgnrAma, β-½byH$mo{gSo>µO J{V{d{Y Ho$ {bE  
gH$mamË_H$ nmE JE Wo& H¡$~Z} gm¡drZm| Am¡a gm¡drZm| ãbm± A§Jya Oyg 
H$mo BZ Cn^oXm| go BZmoŠ¶yboQ> {H$¶m J¶m Am¡a  EH$ dm{UpÁ¶H$ I_ra 
{H$ñ_ EgnrS>ãby go VwbZmË_H$ Am§H$bZ {H$¶m J¶m& 

β-½byH$mo{gSo>µO J{V{d{Y¶m| H$m {ZYm©aU

I_ra Cn^oXH$ EgnrAma Am¡a drEgAmB© 1106 _| 
β-½byH$mo{gSo>g J{V{d{Y¶m| H$mo _mnZo Ho$ {bE n{_©¶{~bmBÁS> gob 
Ego H$m à¶moJ {H$¶m J¶m& β-½byH$mo{gSo>µO J{V{d{Y drEgAmB© 
1106 _| (0.050 _mBH«$mo_mob AmoEZnrOr/{_ZQ>) EgnrAma 
(0.044 _mBH«$mo_mob AmoEZnrOr/{_ZQ>) go Á¶mXm nmB© JB©&

eH©$am Kmob _| I_ra {dH$mg na nrEM Am¡a eH©$am 
ñVa H$m à^md

{d{^Þ nrEM ñVa (3.4, 3.8 Am¡a 4.2) Am¡a eH©$am gm§ÐVm 
(20, 24 Am¡a 28 à{VeV) na {H$ÊdZ XjVm H$m Am§H$bZ H$aZo 
Ho$ {bE Cn¶moJ {H$¶m J¶m& {d{^Þ g§¶moOZm| _| EgnrAma H$s d¥{Õ 
~ohVa nmB© J¶r&

ImÚ CËnmXm| _| _yë¶ d¥{Õ Ho$ {bE dmBZar 
gh-CËnmXmo H$m Cn¶moJ 

dmBZ brg H$m Am§H$bZ 

dmBZ H$s 10  {H$ñ_m| go àmá àg§ñH¥$V Am¡a CÎm_ dmBZ brg 
H$m H$m¶m©Ë_H$ Am¡a nmofU JwUm| Ho$ AmYma na Am§H$bZ {H$¶m J¶m& 
Hw$b ’$sZm°{bH$ _mÌm no{Q>Q> dS>m} _| A{YH$V_ (93.60 {_J«m/J«m) 
nm¶r J¶r O~{H$ Ý¶yZV_ (10.40 {_J«m/J«m_) Ho$~Z} gm¡drZm| _| 
Wr& hmbm§{H$ Ho$~Z} gm¡drZm| Ho$ brg _| A{YH$V_ Q>¡{ZZ (11.98 
{_J«m/J«m) Am¡a EÝWmogm¶{ZZ (840 {_J«m/J«m) H$s _mÌm XµO© H$s 
JB©& 
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{d{^Þ àH$ma Ho$ nmo_og nmCS>a H$m Am§H$bZ

aoS> dmBZ, ìhmBQ> dmBZ Am¡a Oyg H$s  13 AbJ A§Jya {H$ñ_m| 
go g§gm{YV nmo_og H$mo CZHo$ nmofU Am¡a H$m¶m©Ë_H$ JwUm| Ho$ {bE 
Am§H$bZ {H$¶m J¶m& Vm{bH$m 20 Ho$ Am§H$‹S>m| go g§Ho$V {_bVm h¡ 
{H$ g’o$X dmBZ A§Jya H$s VwbZm _| bmb A§Jya {H$ñ_m| go EH${ÌV 
{H$E JE nmo_og _| {’$Zmo{bŠg, Q>¡{ZZ, EÝWmogm¶{ZZ Am¡a a§J Vrd«Vm 
Ho$ Cƒ ñVa XO© {H$E JE& _o{S>H$m go àmá nmo_og _| {’$Zmo{bŠg, 
Q>¡{ZZ, àmoQ>rZ, EÝWmogm¶{ZZ Am¡a a§J H$s Vrd«Vm gdm©{YH$ Wr& 

Evaluation of different types of pomace 
powders

The processed pomaces of 13 different grapes 
like red wines, white wines and juice varieties 
were evaluated for their nutritional and functional 
properties. The data in table 20 indicated that higher 
levels of phenolics, tannins, anthocyanins and colour 
intensity were recorded in pomaces collected from 
red grape varieties than white wine grapes. Pomace 
obtained from Medika had the highest content of 
phenolics, tannins, proteins, anthocyanins and colour 
intensity. 

Vm{bH$m 20: {d{^Þ àH$ma Ho$ nmo_og Ho$ nmofU Am¡a H$m¶m©Ë_H$ JwU
Table 20: Nutritional and functional properties of different types of pomaces

{H$ñ_
Varieties

{’$Zmob
({‘J«m/J«m)

Phenol 
(mg/g)

Q>o{ZZ
({‘J«m/J«m)
Tannins 
(mg/g)

àmoQ>rZ 
(J«m/100J«m)

Protein 
(g/100g)

H$m~m}hmBS´>oQ>
(J«m/100J«m)

Carbohydrate 
(g/100g)

E§WmogmB{ZZ
({‘J«m/{H$J«m)
Anthocynins 

(mg/kg)

E§Q>rAm°³grS>|Q>
({‘J«m/J«m)

Antioxidant 
mg/g

(DPPH assay)

a§J Vrd«Vm
Colour 

intensity

Sauvignon Blanc 18.46 18.89 7.55 24.51 1.88 292.01 8.05

Grewurztraminer 20.43 20.83 7.06 14.88 1.34 284.01 9.75

Merlot 25.16 21.11 5.73 13.39 9.31 289.18 22.49

Caladoc 28.01 21.03 7.12 11.34 26.46 290.68 17.73

Cabernet Franc 28.57 27.92 7.04 13.29 9.25 296.33 28.95

Cabernet 
Sauvignon 26.21 23.68 7.23 12.70 19.70 290.26 31.54

Petit Verdot 20.52 22.85 6.38 11.69 31.11 269.22 29.04

Cinsaut 21.22 21.08 6.62 9.12 7.89 290.51 30.66

Tempranillo 19.36 19.23 5.50 12.03 14.34 291.68 32.48

Grenache 17.77 18.43 5.86 11.62 10.80 292.28 17.97

Nillucio 25.89 24.80 12.01 13.60 14.56 288.66 23.76

Syrah 28.45 25.71 14.27 8.56 28.41 295.21 32.93

Medika 44.01 39.61 19.52 16.39 78.39 294.26 40.79

C.D. at 5% 2.883 2.994 0.824 2.620 0.695 N/A 1.998
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Effect of different pomace powders on 
properties of cookies

Based on the results of last year, the cookies were 
prepared by addiition of 15% pomace powder obtained 
from different grape varieites. Significant effects were 
noted in anthocyanins, phenols and tannin contents 
of cookies while antioxidant activities were found 
significantly at par when different types of pomace 
powder were added in cookies (Table 21).

The prepared cookies were evaluated for sensory 
properties by organoleptic test and data was collected 
on texture, mouth sensation, aroma and taste. Cookies 
made by adding Medika pomace registered maximum 
score in colour, while overall acceptability was 
maximum in Sauvignon Blanc followed by Cabernet 
Sauvignon.

Hw$H$sµO Ho$ JwUm| na {d{^Þ nmo_og nmCS>a H$m à^md

{nN>bo gmb Ho$ Xm¡amZ àmá n[aUm_m| Ho$ AmYma na,  {d{^Þ 
A§Jya {H$ñ_m| go àmá nmo_og nmCS>a, 15% H$s Xa go {_bmH$a 
Hw$H$sµO V¡¶ma H$s JBª& {d{^Þ àH$ma Ho$ nmo_og Hw$H$sµO _| {_bmZo na  
Hw$H$sµO _| EÝWmogm¶{ZZ, {µ’$Zm°b Am¡a Q>¡{ZZ _mÌm na gmW©H$ à^md 
nm¶m J¶m, O~{H$ E§Q>rAm°pŠgS|>Q> J{V{d{Y¶m| H$mo H$m’$s g_mZ nm¶m 
J¶m (Vm{bH$m 21)&

V¡¶ma H$s JBª Hw$H$sO H$m AmoJm©ZmobopßQ>H$ Q>oñQ> Ûmam g§doXr 
JwUm| Ho$ {bE Am§H$bZ {H$¶m J¶m Am¡a ~ZmdQ>, _w§h gZgZr, gwJ§Y 
Am¡a ñdmX na OmZH$mar H$mo EH$Ì {H$¶m J¶m Wm& _o{S>H$m nmo_og 
go V¡¶ma Hw$H$sµO H$mo a§J _| A{YH$V_ A§H$ XO© {H$E JE, O~{H$ 
Hw$b ñdrH$m¶©Vm g~go A{YH$ gm¡drZm| ãbm± Am¡a CgHo$ ~mX Ho$~Z©o 
gm¡drZm| _| XO© hþB©&

Vm{bH$m 21: {d{^Þ ómoV Ho$ nmo_og nmCS>a go ~Zr Hw$H$sµO Ho$ H$m¶m©Ë_H$ JwU 
Table 21: Functional properties of cookies affected by different sources of pomace powder 

ómoV {H$ñ_
Source Varieties

E§WmogmB{ZZ ({‘J«m/J«m)
Anthocyanins

(mg/kg)

{’$Zmob ({‘J«m/J«m)
Phenols 
(mg/g)

Q>o{ZZ ({‘J«m/J«m)
Tannins 
(mg/g)

E§Q>rAmoŠgrS|>Q> ({‘J«m/J«m)
Antioxidant (mg/g)

DPPH assay

Sauvignon Blanc 0.58 0.82 0.86 225.55

Grewortzamer 0.69 0.70 0.76 221.25

Merlot 2.59 1.00 1.15 223.05

Caladoc 18.42 0.65 0.85 220.35

Cabernet Franc 3.48 0.82 0.94 219.65

Cabernet Sauvignon 10.21 1.39 1.35 224.15

Petit Verdot 22.21 0.71 0.63 222.65

Cinsaut 1.52 1.09 1.23 223.25

Tempranillo 12.72 0.69 0.68 219.65

Grenache 3.22 0.74 0.79 223.85

Nillucio 5.21 1.02 1.01 220.40

Syrah 14.43 0.79 0.98 221.65

Medika 56.34 0.99 0.99 225.20

C.D. at 5% 3.682 0.182 0.178 NS
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Effect of pasteurization temperature on 
Medika juice quality

The Medika grape juice was subjected 
pasteurisation at 80°C for 15 seconds and filled in 
autoclaved bottles. Another set was filled in non-
autoclaved bottles. Bottles were stored at room 
temperature for 12 months. The data on phenols, 
tannins, anthocyanins, carbohydrates, proteins and 
colour intensity were recorded at regular intervals. 
Degradation in different parameters was observed 
(table 22). Up to storage of 4 months, non-significant 
change in colour intensity was recorded. Sensory 
evaluation revealed acceptability of stored juice. 
No microbes were found when juice was stored in 
autoclaved bottles while bacterial and yeast counts 
were noted in juice stored in non-autoclaved bottles.

nmíÀ¶wamBOoeZ Vmn_mZ H$m _o{S>H$m ag H$s JwUdÎmm 
na à^md

_o{S>H$m A§Jya H$m ag 15 goH§$S> Ho$ {bE 80°go na nmíÀ¶wamBO 
H$aHo$ AmoQ>moŠbod H$s JB© ~moVbm| _| ^am J¶m& EH$ AÝ¶ goQ> J¡a-
AmQ>moŠbod ~moVbm| _| ^am J¶m& ~moVbm| H$mo 12 _hrZm| Ho$ {bE 
H$_ao Ho$ Vmn_mZ na aIm J¶m& {’$Zmob, Q>¡{ZZ, EÝWmogm¶{ZZ, H$m~m}
hmBS´>oQ>, àmoQ>rZ Am¡a a§J Vrd«Vm na OmZH$mar {Z¶{_V A§Vamb na XO© 
H$s JB©& {d{^Þ _mnX§S>m| _| {JamdQ> XoIr JB© (Vm{bH$m 22)& Mma 
_hrZo Ho$ ^§S>maU VH$ a§J H$s Vrd«Vm _| AgmW©H$ n[adV©Z XO© {H$E 
JE& g§doXr Am§H$bZ go nVm Mbm {H$ g§J«hrV ag H$s ñdrH$m¶©Vm 
~aH$ama h¡& AmQ>moŠbod H$s JB© ~moVbm| _| gyú_mUw g§H«$_U Zht nm¶m 
J¶m {H$ÝVw J¡a-AmQ>moŠbod ~moVbm| _| g§J«hrV Oyg _| OrdmUw Am¡a 
I_ra H$s CnpñW{V XO© H$s J¶r&

Vm{bH$m 22: _o{S>H$m Oyg Ho$  JwUdÎmm _mnXÊS>m| na ^§S>maU H$m à^md 
Table 22: Effect of storage on quality parameters of Medika juice

^§S>maU Ad{Y 
Storage 
duration

{’$Zmob
({_J«m/{_br)

Phenols
(mg/ml)

Q>o{ZZ
({_J«m/{_br)

Tannins
(mg/ml)

E§WmogmB{ZZ 
({_J«m/br)

Anthocynins 
(mg/l)

H$m~m}hmBS´>oQ> 
(J«m/100 {_br)
Carbohydrate 

(g/100 ml)

àmoQ>rZ
({_J«m/J«m)
Protein 
(mg/g)

a§J Vrd«Vm
Colour 

intensity
(%)

Initial 1.77 1.87 45.51 26.84 2.77 7.25

1st  Month 1.03 1.18 22.55 27.85 1.82 7.39

2nd Month 1.06 1.12 20.54 24.89 1.80 7.17

3rd Month 0.92 1.03 16.96 23.75 1.62 7.03

4th Month 0.87 0.91 12.31 24.60 1.21 7.01

5th Month 0.68 0.75 11.41 23.87 1.16 6.75

6th Month 0.70 0.74 9.73 23.09 1.11 6.58

CD at 5% 0.106 0.085 2.095 1.446 0.103 0.453

CV 5.975 4.403 5.966 3.273 3.553 3.644

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

During fruiting season 2015-16, different 
gibberellic acid treatments (Table 23) were given in 
farmer’s field at five locations i.e.  Umdi and Subhash 
Nagar (Dist. Sangli,), Nagansur and Ugadi (Dist. 
Solapur) and MRDBS, Pune in four varieties viz., 

{H$e{_e H$s JwUdÎmm _| gwYma Ho$ {bE ’$gb 
-nwd© Am¡a ewîH$Z n[apñW{V¶m| na AÜ¶¶Z

’$bZ _m¡g_ 2015-16 Ho$ Xm¡amZ, {H$gmZm| Ho$ ~JrMm| _| nm§M 
ñWmZm| AWm©V CåXr Am¡a gw^mf ZJa ({Obm gm§Jbr), ZJZgwa Am¡a 
CJmS>r ({Obm gmobmnwa) Am¡a E_AmaS>r~rEg, nwUo _| Mma {H$ñ_m| 
O¡go {H$ _m{UH$ M_Z, Wm°_gZ grS>bog, 2E ŠbmoZ Am¡a gmoZmH$m _| 
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Mma àH$ma Ho$ {d{^Þ {O~«o{bH$ Aåb CnMma {XE JE Wo (Vm{bH$m 
23)& BZ narjUm| go àmá A§Jyam| go {H$e{_e ~ZmB© JB© Am¡a 
{H$e{_e àmpßV Am¡a JwUdÎmm Ho$ Am§H$S>m| H$m {díbofU {H$¶m J¶m&

Manik Chaman, Thompson Seedless, 2A clone and 
Sonaka to study the effect of GA3 on raisin yield and 
quality. Raisins were prepared from grapes obtained 
from these experiments and data on raisin recovery 
and quality were collected and analyzed. 

Vm{bH$m 23:  {H$gmZ Ho$ ~JrMm| _| {XE JE OrE
3
 CnMma H$m {ddaU

Table 23: Details of GA3 treatments in farmer’s field

CnMma
Treatment

{ddaU / Details

Q>r1/ T1 No GA3 application/ control

Q>r2/ T2 GA3 (10ppm) application for rachis elongation at pre-bloom stage

Q>r3/ T3 GA3 (15ppm) application at pre-bloom stage and flowering

Q>r4/ T4 GA3 (15ppm) application at pre-bloom stage,  flowering and after setting for increase in size

Q>r5/ T5
GA3 (25ppm) application at pre-bloom stage and after setting for increase in size. (only for Thompson 
seedless and 2 A clone)

Raisin recovery

GA3 treatments had significant effects on raisin 
recovery in Sonaka at MRDBS, Pune and Subhash 
Nagar; Thompson Seedless at MRDBS, Pune; and 
2A Clone at Ugadi. Raisin recovery increased from 
T1 to T5 in these varieties at respective locations. In 
two-way analyses of pooled data, Manik Chaman and 
Sonaka exhibited treatment effect on raisin recovery. 
Raisin recovery went on increasing from T1 to T4 in 
these varieties. On the contrary, Thompson Seedless 
displayed location x treatment interaction with higher 
raisin recovery in T4 at Pune and T2 and T3 at Subhash 
Nagar (Table 24).

Proportion of green and golden raisins

GA3 treatments had significant effect on 
proportion of green and golden raisins in all varieties 
and at all locations. Invariably GA3 treatment reduced 
proportion of green raisins and increased proportion 
of golden raisins. In two-way analyses of pooled 
data, although all varieties exhibited various types of 
interactions, the proportion of green raisins was lower 
in GA3 treated grapes as compared to control.

{H$e{_e àmpßV

E_AmaS>r~rEg, nwUo Am¡a gw^mfZJa _| gmoZmH$m; 
E_AmaS>r~rEg, nwUo _| Wm°_gZ grS>bog  Am¡a CJmS>r _| 2E ŠbmoZ 
go {H$e{_e àmpßV na OrE

3
 CnMma H$m gmW©H$ à^md nm¶m J¶m& BZ 

ñWmZm| na BZ {H$ñ_m| go  {H$e{_e àmpßV ‘| CnMma Q>r1 go CnMma 
Q>r5 VH$ ~‹T>V XoIr JB©& EH${ÌV Am§H$‹S>m| Ho$ nmañn[aH$ {díbofU 
_|, _m{UH$ M_Z Am¡a gmoZmH$m go {H$e{_e àmpßV na CnMma H$m 
à^md XµO© {H$¶m J¶m& BZ {H$ñ_m| H$s {H$e{_e àmpßV _| CnMma 
Q>r1 go Q>r4 VH$ H$s d¥{Õ hþB© h¡& BgHo$ {dnarV, Wm°_gZ grS>bog 
_| pñW{V x CnMma nañna à^md XoIm J¶m Ed§ nwUo _| Q>r4 VWm 
gw^mfZJa _| Q>r2 Am¡a Q>r3 _| Cƒ {H$e{_e àmpßV XµO© H$s JB© 
(Vm{bH$m 24)& 

hao Am¡a ñd{U©‘ {H$e{_e H$m AZwnmV 

g^r {H$ñ_m| Am¡a g^r ñWmZm| na OrE
3
 CnMma H$m hao Am¡a 

ñd{U©‘ {H$e{_e AZwnmV na _hËdnyU© à^md n‹S>m& OrE
3
 CnMma 

go h_oem har {H$e{_e Ho$ AZwnmV _| H$_r VWm ñd{U©‘ {H$e{_e 
Ho$ AZwnmV _| d¥{Õ hþB©& hmbm§{H$ g^r {H$ñ_m| Zo {d{^Þ àH$ma Ho$ 
B§Q>a¡ŠeZ àX{e©V {H$E, {H$ÝVw EH${ÌV Am§H$‹S>m| Ho$ nmañn[aH$ à^md 
{díbofU _|, {Z¶§ÌU Ho$ _wH$m~bo OrE

3
 CnM[aV A§Jyam| _| har 

{H$e{_e H$m H$_ AZwnmV XoIm J¶m&
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Drying kinetics of grapes

There was no statistically significant difference 
on drying kinetics of Thomson Seedless and Sonaka 
grapes at ambient temperatures. However, Thompson 
Seedless grapes from T1 treatment dried 3 days earlier 
(Figure 22).

A§Jyam| H$s ewîH$Z H$mBZo{Q>Šg

n[adoe Vmn_mZ na gyIZo na Wm°_gZ grS>bog Am¡a gmoZmH$m 
A§Jya H$s ewîH$Z H$mBZo{Q>Šg _| H$moB© gmW©H$ A§Va Zht Wm& hmbm§{H$, 
CnMma Q>r1 go Wm°_gZ grS>bog A§Jya 3 {XZ nhbo gyIo ({MÌ 22).

Vm{bH$m 24: OrE
3
 CnMma H$m Mma ñWmZm| na Mma {H$ñ_m| _| {H$e{_e àmpßV (%) na à^md

Table 24: Effect of GA3 application on raisin recovery (%) of four varieties at four locations

CnMma
Treatment

_m{UH$ M_Z/
Manik Chaman

gmoZmH$m/
Sonaka

Wm°_gZ grS>bog/ 
Thompson 

Seedless

2E ŠbmoZ/
2A Clone

Umadi 
(Sangli)

Nagansur 
(Solapur)

Ugadi 
(Solapur)

Nagansur 
(Solapur)

MRDBS 
(Pune)

Subhash 
nagar 

(Sangli)

MRDBS 
(Pune)

Subhash 
nagar 

(Sangli)

Ugadi 
(Solapur)

Q>r1/ T1 31.19 32.07 31.95 32.24 32.10 28.91 30.03 32.60 29.14

Q>r2/ T2 31.42 33.53 32.45 31.93 29.94 30.97 30.09 33.11 29.54

Q>r3/ T3 33.14 34.46 33.88 30.63 32.78 31.99 28.68 32.50 30.11

Q>r4/ T4 35.14 34.53 34.03 35.69 34.69 33.90 31.23 33.94 31.59

Q>r5/ T5 - - - - - - 32.31 33.90 32.06

grS>r/ CD (0.05) NS NS NS NS 2.20 1.45 2.15 NS 1.69

grdr/ CV (%) 8.14 7.50 5.82 8.64 4.19 2.84 4.519 4.29 3.56

Drying period of Thompson Seedless under ambient conditions
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Drying period of Sonaka under ambient condition
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{MÌ 22: n[adoe Vmn_mZ na Wm°_gZ  grS>bog Am¡a gmoZmH$m A§Jyam| H$s ewîH$Z H$mBZo{Q>Šg
Figure 22: Drying kinetics of Thompson Seedless and Sonaka grapes at ambient temperature
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Modification of existing grape drying 
structure at Centre

The existing grape drying shed was modified to 
create four drying chambers with different drying 
conditions as given in Table 25 and shown in figure 23.

During the review meeting in October 2016 by the 
expert committee it was decided to continue the study 
only on two varieties viz. Thompson Seedless and 
Manik Chaman at one location (Subhash Nagar, Distt. 
Sangli) and the grapes may be dried under 4 drying 
conditions. Accordingly, experiment was conducted 
during 2016-17 fruiting season. At maturity, field data 
(yield, no. of bunches/vine, Bunch weight, 0Brix) were 
collected in March 2017 and grapes were brought to 
the Centre for recording berry data and subsequent 
drying at four different drying temperatures and 
humidity. Data analysis is in progress.

H|$Ð _| pñWV A§Jya ewîH$Z g§aMZm H$m g§emoYZ

_m¡OyXm A§Jya ewîH$Z eoS> H$mo g§emo{YV {H$¶m J¶m Am¡a {d{^Þ 
ewîH$Z n[apñW{V¶m| dmbo Mma Moå~a  ~ZmE JE (Vm{bH$m 25 Am¡a 
{MÌ 23)&

{deofk g{_{V Zo AŠQy>~a 2016 _| g_rjm ~¡R>H$ Ho$ Xm¡amZ 
{g’©$ Wm°_gZ grS>bog Am¡a _m{ZH$ M_Z {H$ñ_m| na {g’©$ EH$ ñWmZ 
(gw^mfZJa, {Obm gm§Jbr) na AÜ¶¶Z Omar aIZo Am¡a Mma ewîH$Z 
pñW{V Ho$ VhV (Vm{bH$m 25) gwImZo H$m {ZU©¶ {b¶m& VXZwgma  
2016-17 Ho$ ’$bZ _m¡g_ _| à¶moJ {H$¶m J¶m& _mM© 2017 _| 
’$b n[an³dVm Ho$ dº$ àjoÌ Am§H$‹S>o (CnO, A§Hw$aU /~ob, JwÀN>m 
dOZ, 0{~«Šg) XµO© {H$E JE Am¡a A§Jyam| H$mo _{U Am§H$S|> XµO© H$aZo 
Ho$ {bE H|$Ð _| bm¶m J¶m Am¡a ~mX _| Mma AbJ-AbJ Vmn_mZ 
Am¡a AmÐ©Vm na gwImZo Ho$ {bE aIm J¶m& Am§H$‹S>m| H$m {díbofU 
àJ{V na h¡&

Vm{bH$m 25: ewîH$Z Moå~a _| {d{^Þ n[apñW{V¶m±
Table 25: Different conditions in drying chambers

M|~a
Chamber 

Vmn‘mZ (0go)
Temperature (0C)

Amnoj AmÐ©Vm
Relative Humidity %

Chamber 1 35-40 25 

Chamber 2 35-38 35-40%

Chamber 3 25-30 70-80

Chamber 4 Ambient conditions

{MÌ 23: A§Jya ewîH$Z T>m§Mm
Figure 23: Modified drying structures

Chamber 1 Chamber 2 Chamber 3 Chamber 4
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Phytochemical profiling and 
development of nutraceuticals and 
value added products from grapes

Comparative profiling of 25 coloured 
grape cultivars

Metabolite profiling of 25 coloured grape cultivars 
was done by using high resolution LC-MS (UHPLC-
Orbitrap). Different anthocyanins were detected from the 
data by using anthocyanin mass spectral library which 
was developed in house. Principle component analysis 
of mass data and cluster analysis of anthocyanin data 
grouped the 25 coloured grape cultivars into 3 major 
clusters as shown in the figure 24. Antioxidant activity of 
these cultivars was also estimated by spectrophotometric 
assays; ABTS and DPPH. The study showed that the 
variety Medika has high antioxidant activity comparable 
to other hybrids like Pusa NavrangxRed Globe, E/5/4 and 
Rubi Red. 

’$mBQ>moHo${_H$b énaoIZ VWm A§Jya go 
Ý¶yQ´>mñ¶w{Q>H$b Am¡a _yë¶d{Y©V CËnmXm| H$m 
{dH$mg

25 a§JrZ A§Jya {µH$ñ_m| H$s VwbZmË_H$ ê$naoIm

25 a§JrZ A§Jya {µH$ñ_m| H$m _oQ>m~mobmBQ> àmo’$mBb Cƒ {d^oXZ 
Ebgr-E_Eg (¶yEMnrEbgr-Am°{~©Q´>¡n) go {H$¶m J¶m& àmá 
Am§H$‹S>m| Am¡a H|$Ð _| {dH${gV E§WmogmB{ZZ _mg goßŠQ´>b bm¶~«ar go 
àmá OmZH$mar Ho$ AmYma na {d{^Þ E§WmogmB{ZZ H$mo XO© {H$¶m J¶m& 
^ma Am§H$‹S>m| H$m qà{gnb H$m°ånmoZoÝQ> {díbofU Am¡a E§WmogmB{ZZ 
Am§H$‹S>m| H$m ŠbñQ>a {díbofU H$aZo na 25 a§JrZ A§Jya {H$ñ_m| H$mo 
3 à_wI g_yhm| _| g_yhrH¥$V {H$¶m J¶m ({MÌ 24)& BZ {H$ñ_m| 
H$s E§Q>rAm°ŠgrS|>Q> J{V{d{Y H$m AZw_mZ ES>rQ>rEg Am¡a S>rnrnrEM 
O¡gr ñnoŠQ´>mo’$moQ>mo_opQ´>H$ {d{Y¶m| Ûmam {H$¶m J¶m& E~rQ>rEg Am¡a 
S>rnrnrEM AÜ¶¶Z go nVm Mbm {H$ _o{S>H$m _| nygm Zda§JxaoS> 
½bmo~, B©/5/4 Am¡a é~r aoS> O¡go AÝ¶ g§H$am| go Á¶mXm Cƒ 
E§Q>rAm°ŠgrS|>Q> h¡&

Anthocyanin capsule for use as a 
nutraceutical

Anthocyanin capsule formulation was developed 
from pure anthocyanin extract of grape as a dietary 
supplement for humans. Anthocyanin was encapsulated 
in Maltodextrin and Gum Arabica, and release kinetics 
was studied as per the standard procedures. Three 
different pH, viz. 1.2, 6.3 and 7.4 mimicking the human 

{MÌ: 24 A§Jya {µH$ñ_m| Ho$ _oQ>m~mobmBQ> Am§H$‹S>m| H$m nrgrE  
Figure 24:  PCA of metabolite data of 25 grape cultivars

Ý¶yQ´>mñ¶w{Q>H$b à¶moJ Ho$ {bE E§WmogmB{ZZ H¡$ßgwb 

A§Jya Ho$ ewÕ E§WmogmB{ZZ ag go E§WmogmB{ZZ H¡$ßgwb ’$mo_y©boeZ 

H$m Amhma nyaH$ Ho$ Vm¡a na _mZd Cn^moJ Ho$ {bE {dH$mg {H$¶m J¶m& 

E§WmogmB{ZZ H$mo _mëQ>mo So>pŠñQ´>Z Am¡a J_ Aao{~H$m _| H¡$ßgwb ~Zm¶m 

J¶m Am¡a [abrg H$mBZo{Q>Šg H$m _mZH$ {d{Y¶m| Ûmam AÜ¶¶Z {H$¶m 

J¶m& VrZ {d{^Þ nrEM 1.2, 6.3 Am¡a 7.4 Omo H«$_e: _mZd 
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noQ>, Am§V Am¡a VQ>ñW nrEM Ho$ g_mZ h¢, na [abrg H$mBZo{Q>Šg 

H$m AÜ¶¶Z {H$¶m J¶m& ¶h XoIm J¶m {H$ E§WmogmB{ZZ noQ> nrEM 

(1.2) na erK« [abrg hþB©, Omo g§Ho$V XoVm h¡ {H$ Cn^moJ Ho$ ~mX 

E§WmogmB{ZZ noQ> _| [abrg hmoH$a eara _| CnbãY hmo gHo$Jr& 

stomach, intestine and neutral pH, respectively were 
used to study the release kinetics. The anthocyanin 
was released quickly at stomach pH (1.2), suggesting 
that the capsules will release the anthocyanin in the 
stomach and be available to the body. 

VI.	Food safety in grapes and its processed products

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

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

In grape

Dissipation of Fluxapyroxad + 
Pyraclostrobin, Metrafenone and 
Fluopyram + Tebuconazole in grape

A field study was conducted to evaluate dissipation 
kinetics and pre-harvest interval (PHI) of Fluxapyroxad 
+ Pyraclostrobin (combination), Metrafenone, and 
Fluopyram + Tebuconazole (combination) in grapes. 
Residues of all these chemicals followed a 1st+1st 
order rate kinetics. The pre-harvest intervals (PHI) 
of Fluxapyroxad+ Pyraclostrobin (combination), 
Metrafenone and Fluopyram + Tebuconazole 
(combination) were 60, 22 and 60 days, respectively.

In other crops

Dissipation of Propargite and Bifenthrin in 
okra and tomato

A field study was conducted at different geographic 
locations of UP (Varanasi), Karnataka, Odisha, 
Uttarakhand (Pantnagar) to evaluate dissipation 
kinetics and pre-harvest interval for Propargite 50% + 
Bifenthrin 5% SE in okra and tomato. The pre-harvest 
interval (PHI) of propargite + bifenthrin was 7 days at 
all the locations in okra. For tomato, the PHI was 7 
days for Varanasi and Odisha, 8.5 days for Karnataka, 
and 8 days for Pantnagar.

Harvest time pesticide residue evaluation 
in paddy

The terminal residues of propanil, pendimethalin 
and pyrazosulfuron ethyl when applied as a part of 
weed management schedule were found below limit of 
quantification in paddy at harvest.

~XbVo E_AmaEb Ho$ g§X^© _| ZB© nr‹T>r Ho$ 
H$sQ>H$ZmeH$m| Ho$ AnKQ>Z na AÜ¶¶Z

A§Jya ‘|

A§Jya ‘| âbwŠgmnm¶amoŠgmS> + nm¶amŠbmoñQ´>mo{~Z, 
_oQ´>’o$ZmoZ Am¡a âbmonmBa_ + Q>oã¶yH$moZmOmob H$m 
{dKQ>Z

A§Jya _|, _oQ́>’o$ZmoZ Am¡a âbmonmBa_ + Q>oã¶yH$moZmOmob Ho$ Anì¶¶ 
H$mBZo{Q>³g Am¡a nrEMAmB© H$m Am§H$bZ H$aZo Ho$ {bE ’$sëS> AÜ¶¶Z 
{H$¶m J¶m& g^r agm¶Zm| Ho$ Adeofm| Zo 1+1 Ho$ nhbo H«$_ Xa H$mBZo{Q>³g 
H$m nmbZ {H$¶m& âbwŠgmnm¶amoŠgmS> + nm¶amŠbmoñQ́>mo{~Z (g§¶moOZ), 
_oQ́>’o$ZmoZ Am¡a âbmonmBa_ + Q>oã¶yH$moZmOmob (g§¶moOZ) Ho$ {bE nrEMAmB© 
H«$_e… 60, 22 Am¡a 60 {XZ {ZYm©[aV hþAm&

AÝ¶ ’$gb|

{^ÝS>r Am¡a Q>_mQ>a _| àmona{JQ> Am¡a ~mB’|${W«Z H$m 
{dKQ>Z	

CÎma àXoe (dmamUgr), H$Zm©Q>H$, C‹S>rgm, CÎmamI§S> (n§VZJa) 
Ho$ {d{^Þ ^m¡Jmo{bH$ ñWmZm| na {^ÝS>r Am¡a Q>_mQ>a _| àmona{JQ> 

50%+ ~mB’|${W«Z 5%EgB© H$m Anì¶¶ H$mBZo{Q>Šg Am¡a nyd©-
’$gb A§Vamb H$m Am§H$bZ H$aZo hoVw EH$ joÌr¶ AÜ¶¶Z H$m 
Am¶moOZ {H$¶m J¶m& {^ÝS>r _| àmona{JQ>+~mB’|${W«Z H$m nyd©-’$gb 
A§Vamb (nrEMAmB©) g^r ñWmZm| na 7 {XZm| H$m Wm& Q>_mQ>a _| 
nrEMAmB© dmamUgr Am¡a Amo{S>em Ho$ {bE 7 {XZ, H$Zm©Q>H$ Ho$ {bE 
8.5 {XZ Am¡a n§VZJa Ho$ {bE 8 {XZ Wo&

’$gb H$Q>mB© Ho$ g_¶ YmZ _| H$sQ>ZmeH$ Adeofm| H$m 
Am§H$bZ

O~ àmon{Zb, nopÝS>_oWo{bZ Am¡a nm¶amµOmogëâ¶yamoZ E{Wb H$mo 
YmZ _| IanVdma à~§YZ hoVw BñVo_mb {H$¶m J¶m V~ H$Q>mB© Ho$ 
g_¶ BZHo$ Adeofm| H$mo {ZYm©aU gr_m Ho$ ZrMo nm¶m J¶m&
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A§Jya àg§ñH¥$V CËnmXm| (dmBZ Am¡a Oyg) Ho$ {bE 
àg§ñH$aU-H$maH$ H$m Am§H$bZ

A§Jya _{U H$mo dmBZ Am¡a ag Ho$ {bE àg§ñH$aU H$aVo g_¶,  
H$m~]S>m{O_, {nH$mopŠgñQ́>mo{~Z, E_m_opŠQ>Z ~|OmoEQ> Am¡a _oWmo{_b Ho$ 
{bE àg§ñH$aU-H$maH$ H$m Am§H$bZ {H$¶m J¶m& H$m~]S>m{O_ Ho$ {bE 
àg§ñH$aU H$maH$ 0.16 go 0.85 Ho$ ~rM, {nH$mopŠgñQ́>mo{~Z Ho$ {bE 
0.04 go 0.09 Ho$ ~rM; E_m_opŠQ>Z ~|OmoEQ> Ho$ {bE 0.045 go 0.17; 
_oWmo{_b Ho$ {bE 0.004 go 0.11 nmE JE& ¶h ag Am¡a dmBZ 
àg§ñH$aU Ho$ Xm¡amZ Adeof _| g_J« H$_r H$m g§Ho$V XoVm h¡&

Kaoby A§Jya Z_yZm| H$s {ZJamZr

_hmamï´> amÁ¶ Ðmj ~JmB©VXma g§K (E_AmaS>r~rEg), nwUo Ho$ 
gh¶moJ go Omo{I_ Am§H$bZ Am¡a Adeof-_wº$ A§Jya Ho$ CËnmXZ 
Ho$ n¡Ho$O Ho$ {dH$mg Ho$ {bE Kaoby ~mOma go H$B© A§Jya Ho$ Z_yZm| 
H$s Om§M H$s JB©& H$sQ>ZmeH$ Adeofm| Ho$ {bE Hw$b 34 A§Jya 
Z_yZm| H$m {díbofU {H$¶m J¶m Am¡a BZ_| go 21 Z_yZo ¶yamonr¶ g§K 
Am¡a E’$EgEgEAmB© E_AmaEb Ho$ AZwê$n Wo& eof 13 Z_yZm| 
_| B©¶y-E_AmaEb go A{YH$ Adeof nmE JE& E_AmaEb Ho$ 
J¡a-AZwnmbZ dmbo A§Jya Ho$ Z_yZm| _| nVm bJmE JE H$sQ>ZmeH$m| 
_| Šbm°µ’$}Ýnoa, hoŠgmH$moZmOmob, Ego’o$Q>, Šbmoa_o³dmQ> (grgrgr), 
âbw{gb¡Omob, H$m~]S>m{µO_, {S>H$moamodmog, H«o$gm°Šgr_-{_WmBb, 
ŠbmoanmBarnmog Am¡a ’o$Zàmon{W«Z em{_b Wo&

H¥${f gm_{J«¶m| Am¡a àg§ñH¥$V CËnmXm| _| 
H¥${fagm¶Z Adeofm| Am¡a g§XyfUm| H$m 
{díbofU Am¡a gwajm _yë¶m§H$Z

{d{^Þ gm_{J«¶m| _| H$sQ>ZmeH$ Adeofm| Ho$ {bE 
~hþAdeof {d{Y H$m {dH$mg Am¡a gË¶mnZ

{d{^Þ _gmbo

{_M© nmCS>a _| 83 H$sQ>ZmeH$m| Ho$ ~hþAdeofm| Ho$ {díbofU 
Ho$ {bE EH$ Hw$EMog© AmYm[aV {ZîH$f©U {d{Y _| gwYma {H$¶m J¶m 
Am¡a Cgo Ebgr-E_Eg/E_Eg na gË¶m{nV {H$¶m J¶m& àñVm{dV 
{d{YZwgma 2 J«m_ gyIo {_M© nmCS>a H$mo 1 J«m_ âbmoamo{gb Ho$ gmW 
8 {_br AmgwV Ob _| 30 {_ZQ> {^JmoZo Ho$ ~mX EgrQ>moZmBQ´>mBb  
_| {ZîH$f©U {H$¶m OmVm h¡& AZwHy${bV n[aîH¥$Z g§¶moOZ _| nrEgE 
(25 {_brJ«m/{_br), gr18 (25 {_brJ«m/{_br), Orgr~r 
(10 {_brJ«m/{_br) Am¡a _¡{¾{e¶_ gë’o$Q> (150 {_J«m/{_br)  
em{_b h¡& EH$ {d^mÁ¶ ^mJ (1 {_br) ZmBQ´>moOZ Ho$ H$mo_b àdmh 

Evaluate processing factor for grape 
processed products (Wine and Juice)

Processing factors were evaluated for 
Carbendazim, Picoxystrobin, Emamectin Benzoate and 
Methomyl while processing grape berries to wine and 
juice. The processing factor ranged between 0.16 to 
0.85 for Carbendazim, 0.04 to 0.09 for Picoxystrobin; 
0.045 to 0.17 for Emamectin benzoate; 0.004 to 0.11 
for methomyl. This indicates overall reduction in 
residue loads as a consequence of the processing 
treatments, viz. juice and wine making.

Monitoring of domestic grape samples

For risk assessment purposes and development 
of package of practices for production of residue-free 
grapes, several grape samples for domestic market 
were screened in collaboration with Maharashtra 
Rajya Draksha Bagayatdar Sangha (MRDBS), Pune. A 
total of 34 grape samples were analysed for pesticide 
residues, and out of these 21 samples were compliant 
with the EU and FSSAI MRLs. Residues above EU-
MRL were found in the remaining 13 grape samples. 
The detected pesticides in the MRL non-compliant 
grape samples included Chlorfenpyr, Hexaconazole, 
Acephate, Chlormequat (CCC), Flusilazole, 
Carbendazim, Dichorovos, Kresoxym-methyl, 
Chlorpyrifos, and Fenpropathrin. 

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 

A QuEChERS based extraction method was 
optimized and validated for multiresidue analysis 
of 83 pesticides in chilli powder using liquid 
chromatography mass spectrometry (LC-MS/MS). The 
proposed method considers 2 g of dried chilli powder 
with 1 g florosil, followed by soaking in 8 mL distilled 
water for 30 min, and extraction using acetonitrile. The 
optimized clean-up combination included 25 mg/ml 
primary secondary amine (PSA), 25 mg/ml C18, 10 mg/
mL GCB and 150 MgSO4 mg/ml. An aliquot (1 ml) 
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Ho$ VhV gwIm¶m J¶m Am¡a Adeofm| H$mo 1 {_br _oWZm°b:nmZr 
(1:1) _| nwZJ©{R>V {H$¶m J¶m Am¡a Ebgr-E_Eg/E_Eg {d{Y 
Ûmam {díbofU {H$¶m& {d{Y H$mo S>rOr-EgEEZQ>rB©/11945/2015 
Ho$ {Xem{ZX}emZwgma gË¶m{nV {H$¶m J¶m& ¶h {d{Y {d{Z¶m_H$ Am¡a 
dm{UpÁ¶H$ AZwà¶moJm| Ho$ {bE Cn¶moJr h¡&

Oram _¡{Q´>>Šg _| H$sQ>ZmeH$ Adeofm| Ho$ {díbofU Ho$ {bE 
Ebgr-E_Eg/E_Eg H$s Ëd[aV nÕ{V H$m ‘mZH$sH$aU {H$¶m J¶m& 
àñVm{dV {d{Y Ho$ AZwgma 2 J«m_ gyIm Oram nmCS>a H$mo 8 {_br 
AmgwV Ob _| 30 {_ZQ> VH$ {^JmoH$a VËníMmV EgrQ>moZmBQ´>mBb 
Ho$ gmW {ZîH$f©U Ed§ BgHo$ ~mX _¡¾r{e¶_ gë’o$Q> Am¡a gmo{S>¶_ 
ŠbmoamBS> Ûmam ’o$O AbJmd {H$¶m OmVm h¡& {ZMmo‹S> H$mo R>mog MaU 
{ZîH$f©U (S>r-EgnrB©) Ûmam gm’$ {H$¶m J¶m Am¡a A§V _| bú¶ 
Adeofm| Ho$ {ZYm©aU Ho$ {bE à¶moJ {H$¶m OmVm h¡& ¶h {d{Y S>rOr-
EgEEZQ>rB©/11945/2015 Ho$ {Xem{ZX}emZwgma gË¶m{nV H$s JB©&

Q>¡amo Am¡a H§$X ’$gb|

Q>¡amo Am¡a AÝ¶ H§$X ’$gb gpãO¶m| _| Ebgr-E_Eg/E_Eg 
Ûmam 225 H¥${f agm¶Zm| Ho$ EH$ gmW {díbofU Am¡a Orgr-E_
Eg/E_Eg Ûmam 50 H¥${f agm¶Zm| Ho$ {díbofU Ho$ {bE ~’$a E{Wb 
EgrQ>oQ> {ZîH$f©U nÕ{V {dH${gV H$s JB© h¡& g§jon _|, Bg à{H«$¶m _| 
E{Wb EgrQ>oQ> Ho$ gmW EH$ê${nV Z_yZm| H$m {ZîH$f©U Am¡a VËníMmV 
à{V {_br {ZMmo‹S> H$m 25 {_J«m nrEgE go n[aîH¥$Z em{_b h¡&  
Ebgr-E_Eg/E_Eg Am¡a Orgr-E_Eg/E_Eg Ûmam Adeofm| H$m 
A§{V_ {ZYm©aU {H$¶m J¶m& A{YH$Va ¶m¡{JH$m| Ho$ {bE _mÌmH$aU 
(EbAmoŠ¶y) H$s gr_m 10.0 Z¡ZmoJ«m/J«m Wr Am¡a àmpßV 70% go 
120% Ho$ ^rVa Am¡a gå~§{YV gmjon _mZH$ {dMbZ (AmaEgS>r) 
20% go ZrMo Wr& Bg {d{Y H$m Am§H$bZ AÝ¶ OS> H§$X gpãO¶m| 
O¡go ¶m_, _rR>o Amby, Amby, Am¡a gmJmo _| ^r 10 Z¡ZmoJ«m/J«m ñVa 
na {H$¶m J¶m Am¡a g§VmofOZH$ nm¶m J¶m&

was evaporated under gentle flow of nitrogen, and 
the residues were reconstituted in 1 ml of methanol 
water (1:1) and analyzed by LC-MS/MS.  The method 
was validated in as per DG-SANTE/11945/2015 
guidelines. The method has potential for regulatory 
and commercial applications.

A rapid method for the analysis of pesticide residues 
in cumin matrix was optimized on LC-MS/MS. The 
proposed method recommends soaking of 2 g of dried 
cumin powder in 8 mL dmpound istilled water for 30 
min, followed by extraction with acetonitrile and phase 
separation through addition of magnesium sulphate and 
sodium chloride. The extract was cleaned by dispersive 
solid phase extraction (d-SPE) and finally estimated for 
the target residues. The method was validated in as per 
DG-SANTE/11945/2015 guidelines. 

Taro and tuber crops

A buffered ethyl acetate extraction method has 
been developed for simultaneous analysis of 225 
agrochemicals by LC-MS/MS and 50 agrochemicals 
by GC-MS/MS in taro and other tuber crop vegetables. 
In brief, the extraction procedure involves extraction of 
homogenized samples with ethyl acetate, followed by 
clean-up with 25 mg primary secondary amine per mL 
of extract. The final determinations of the residues were 
carried out by LC-MS/MS and GC-MS/MS. The limit 
of quantification (LOQ) for most of the compounds 
were <10.0 ng/g and recoveries were within 70-120% 
with associated relative standard deviations (RSDs) 
below 20%. The performance of the method was also 
evaluated in other tuber root vegetables viz. yam, sweet 
potato, potato, and sago at 10 ng/g level and was found 
satisfactory.
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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¶ ao’$ab à¶moJembm (EnrS>m Ûmam 
{Z{Y~Õ)

¶h ¶yamonr¶ g§K (B©¶y) Xoem| H$mo {Z¶m©V Ho$ {bE ImZo Ho$ 
A§Jya _| H¥${fagm¶Z Adeofm| H$mo {Z¶§{ÌV H$aZo Ho$ {bE Adeof 
{ZJamZr H$m¶©H«$_ (AmaE_nr) H$m 13dm§ df© Wm& df© 2016-17 
Ho$ {bE ¶yamonr¶ g§K Ho$ Xoem| _| ImZo Ho$ A§Jya Ho$ {Z¶m©V Ho$ {bE 
AmaE_nr Ho$ {bE {Xem{ZX}e AÚVZ {H$E JE& Bg grOZ _| amÁ¶ 
gaH$mam| Ho$ gmW {Z¶m©V Ho$ {bE 38044 A§Jya Ho$ ~mµJ n§OrH¥$V 
{H$E JE& grAmB©~r Am¡a Amagr Ho$ gmW bo~b Šbo_ dmbo 44 
H$sQ>ZmeH$m| H$s gyMr {g’$m[ae H$s JB© Am¡a g^r {Z¶m©V Z_yZm| _| 
191 H$sQ>ZmeH$m| (Am¡a CZHo$ M¶mnM¶m| Am¡a {dfmº$Vm g§~§Yr 
AmBgmo_g©) H$s {ZJamZr H$s JB©& ~hþ-Adeof Am¡a H$sQ>ZmeH$m| 
Am¡a AÝ¶ Xy{fV nXmWm] Ho$ EH$b Adeofm| Ho$ {díbofU Ho$ {bE 
A§Jya na g^r Zm_m§{H$V à¶moJembmAm| Ho$ {bE _mZH$ n[aMmbZ 
à{H«$¶m (EgAmonr) H$mo gwg§JV {H$¶m J¶m&

{d’$b Z_yZo Ohm§ Adeof E_AmaEb go A{YH$ Wo, H$s 
narjU [anmoQ>] Zm_m§{H$V à¶moJembmAm| go _JmB© JBª Am¡a CZH$s 
Om±M H$s JBª Am¡a n[aUm_ g§Vwï>rOZH$ nmE OmZo na, Ion H$mo Im[aO 
H$aZo Ho$ {bE Am§V[aH$ AbQ>© Omar {H$E JE& à¶moJembmAm| H$mo 
g_¶-g_¶ na H$sQ>ZmeH$m| Ho$ g§^m{dV ’$mëg {S>Q>oŠeZ Ho$ {bE 
gbmh Xr JB© Am¡a [anmoQ>m] H$s {’$a go nw{ï> H$aZo Ho$ {bE H$hm J¶m& 
df© 2016-17 Ho$ Xm¡amZ, Zm_m§{H$V à¶moJembmAm| go {d’$b Z_yZm 
narjU [anmoQ>m] Ho$ AmYma na 722 à^mdr Am§V[aH$ AbQ>© Omar {H$E 
JE Omo {H$ Hw$b Z_yZm| H$m 6.62% Wm& 

 

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 (RMP) for controlling agrochemical residues 
in table grapes for export to the European Union (EU) 
countries. The guidelines for the RMP for export of 
table grapes to the EU countries were updated for 2016-
17. In this season, 38044 grape farms were registered 
for export with the State Governments. A list of 
44 pesticides, with label claim with the CIB&RC 
was recommended, and 191 pesticides (plus their 
metabolites and isomers of toxicological significance) 
were monitored in all export samples. Standard 
operating procedures (SOPs) were harmonized for all 
the nominated laboratories on grape for multi-residue 
and single residue analysis of pesticides and other 
contaminants. 

The sample test reports from the nominated 
laboratories for failed samples where pesticides 
residues exceeded the MRL were scrutinized 
thoroughly and if satisfied, the internal alerts were 
issued for rejecting the consignments for export to 
the European Union countries. The laboratories were 
time to time advised on probable false detection of 
pesticides and thereby asked to reconfirm the reports. 
During 2016-17, 722 effective Internal Alerts were 
issued on the basis of the failed sample test reports 
from the nominated laboratories which accounted for 
6.62% sample failures.

gh¶moJr, ~mø {dÎm nmo{fV, AZw~§Y AZwg§YmZ Am¡a nam_e© 
n[a¶moOZm¶|
COLLABORATIVE, EXTERNALLY FUNDED, 
CONTRACT RESEARCH AND CONSULTANCY 
PROJECTS
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Zm_m§{H$V à¶moJembmAm| H$m Am§H$bZ

_w§~B©, h¡Xam~mX, MoÞB©, nwUo, Zm{gH$, ~¢Jbmoa Am¡a H$moMrZ _| 
pñWV E{nS>m Ûmam Zm_m§{H$V à¶moJembmAm| H$s {díbofUmË_H$ j_Vm 
Am¡a V¡¶m[a¶m| H$m Am§H$bZ H$aZo Ho$ {bE Zm_m§{H$V à¶moJembmAm| 
H$m {ZarjU Am¡a Am§H$bZ {H$¶m J¶m& A§Jya Ho$ _m¡g_ H$s ewéAmV 
¶mZr Zd§~a-{Xg§~a 2016 Ho$ Xm¡amZ Am¡a {’$a A§Jya Ho$ _m¡g_ 
AWm©V OZdar-_mM© 2017 Ho$ Xm¡amZ {ZarjU {H$E JE& {ZarjU Ho$ 
Xm¡amZ j_VmAm| H$m Am§H$bZ  {H$¶m J¶m Am¡a Am°Z-gmBQ> {ejU 
Am¡a _mJ©Xe©Z Ho$ _mÜ¶_ go gwYma H$m gwPmd {X¶m J¶m&

AZwnmbZ Om§M : A§Jya Ho$ AmaE_nr Ho$ AZwgma 5% 
Z_yZm {díbofU

amï´>r¶ aoµ’$ab b¡~moaoQ>ar (EZAmaEb) _| nw{ï>-narjU Ho$ {bE 
n¡H$ hmCg, IoVm| Am¡a Zm_m§{H$V à¶moJembmAm| Ho$ nm§M à{VeV 
Z_yZm| H$m {díbofU {H$¶m J¶m& g^r Z_yZo Zm_m§{H$V à¶moJembmAm| 
Ho$ narjU Ho$ n[aUm_m| H$m AZwnmbZ H$aVo h¢& df© 2016-17 Ho$ 
Xm¡amZ, AZwê$nVm narjU Ho$ {bE EZAmaEb ‘| 450 go A{YH$ 
Z_yZm| H$m nwZ: narjU {H$¶m J¶m&

AÝ¶ ’$gbm| _| Adeofm| H$s {ZJamZr ¶moOZm

¶yamon _| {Z¶m©V Ho$ {bE H$ar nÎmo (141 agm¶Zm|), AmoH$am 
(168 agm¶Z) Am¡a AZma (184 agm¶Zm|) _| Am¡a gD$Xr Aa~ 
H$mo {Z¶m©V H$aZo Ho$ {bE har {_M© (142 agm¶Zm|) _| {ZJamZr Ho$ 
{bE agm¶Zm| H$s gyMr H$mo A§{V_ ê$n {X¶m J¶m Am¡a E{nS>m H$mo 
gy{MV {H$¶m J¶m&

^maVr¶ A§Jya ({dQ>rg ñnr) Ho$ {bE S>r¶yEg 
bjUm| H$m nwï>rH$aU (nrnrdr-E’$AmaE)

S>mo{J«O ê$Q>ñQ>m°H$ na H$b{_V Hw$b 61 g§X^© {H$ñ_m| H$mo dmB© 
Q´>o{bg na à{e{jV {H$¶m J¶m& BZ_| go Hw$b 14 {H$ñ_m| _| 2016-
17 _| ’$bYmaU hþB©&

g^r {H$ñ_m| H$m dmZñn{VH$ bjUm| Ho$ {bE {ZarjU {H$¶m 
J¶m& A§Jya CËnmXH$m|/AmdoXH$m| H$mo S>r¶yEg narjU Ho$ A§VJ©V {H$ñ_ 
n§OrH$aU Ho$ {bE g§doXZerb ~ZmZo Ho$ {bE 26 AŠQy>~a, 2016 
H$mo H$m¶©embm H$m Am¶moOZ {H$¶m J¶m& g§ñWmZ H$s "_o{S>H$m' Am¡a 
Mma {H$gmZm| Ho$ {d{dY {H$ñ_ Ho$ {bE Am°Z gmBQ> S>r¶yEg narjU 
Ho$ g§MmbZ Ho$ {bE ßbm§Q> d¡amBQ>r Am¡a ’$m_©a amBQ> àm{YH$aU Ho$ 
gmW nÌ-ì¶dhma {H$¶m J¶m& A§Jya CËnmXH$ lr dH$ma H$mo CZHo$ 
Ûmam {dH${gV A§Jya {H$ñ_ Ho$ n§OrH$aU Ho$ {bE _mJ©Xe©Z {X¶m&

Assessment of nominated laboratories 

Inspection and assessment of the nominated 
laboratories was carried out to assess the analytical 
capability and preparedness of the APEDA-nominated 
laboratories located in Mumbai, Hyderabad, Chennai, 
Pune, Nasik, Bangalore, and Cochin. Inspections were 
carried out before the onset of the grape season i.e. 
during November-December 2016 and then during 
the grape season i.e. January-March 2017. During 
inspection, the capabilities of the laboratories were 
assessed and improvements were suggested through 
on-site teaching and guidance.

Compliance check: 5% sample analysis as 
per RMP in grape

Five per cent samples from pack-houses, farms and 
nominated laboratories were analyzed for confirmatory 
testing at the National Referral Laboratory (NRL). 
All the samples complied with the test results of the 
nominated laboratories. During 2016-17, more than 
450 samples were retested at the NRL for conformity 
testing.

Residue monitoring Plan in other crops

Lists of chemicals for monitoring in green chilli 
(142 chemicals) for export to Saudi Arabia, in curry 
leaves (141 chemicals), okra (168 chemicals) and 
pomegranate (184 chemicals) for export to Europe 
have been finalized and communicated to APEDA.

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

Total 61 reference varieties grafted on Dogridge 
rootstock were trained on Y trellises. Among these, 14 
varieties reached to fruiting stage during 2016-17.

All varieties were observed for vegetative traits. 
Workshop was organized on 26th October, 2016 to 
sensitize the grape growers/applicants for variety 
registration through DUS testing. Correspondence 
with Protection of Plant Variety and Farmer’s Right 
Authority for conduct of on-site DUS testing for 
institute variety “Medika” and 4 farmer’s variety. One 
grape grower “Mr. Waykar” was guided for filing the 
application for registration of the grape variety.
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_hmamï´> _| A§Jya CËnmXH$mo Ho$ {d{^Þ A§Jya {H$ñ_m| H$s Am¡a 
gmW hr H|$Ð H$s A§Jya {H$ñ_ H$m S>r¶yEg narjU, nrnrdr Am¡a 
E’$AmaE Ûmam J{R>V S>r¶yEg EŠgnQ>© H$_oQ>r {Og_| S>m°. {dH«$_m{XË¶ 
nm§So>, àYmZ d¡km{ZH$ (~mJdmZr) ^mH¥$AZwn, ZB© {Xëbr Am¡a S>m°. 
Oo. E_. {Ibmar, nyd© AÜ¶j, E_AmaS>r~rEg nwUo _ZmoZrV Wo, 
Ûmam 3-6 _mM© 2017 Ho$ Xm¡amZ {H$¶m J¶m& g{_{V Zo {ZåZ Mma 
ñWmZm| na Cå_rXdma {H$ñ_m| (Vm{bH$m 26) H$m {ZarjU {H$¶m& 
g{_{V Ho$ Bg Xm¡ao H$mo S>m°. YZ§O¶ EZ Jmd§So> Ûmam g_pÝdV {H$¶m 
J¶m Wm& 

On-site DUS testing of different grape varieties of 
grape growers in Maharashtra as well as ICAR-NRCG 
was conducted by DUS Expert Committee constituted 
by PPV & FRA and comprising of Dr. Vikramaditya 
Pandey, Principal Scientist, (HS) Division of 
Horticulture, KAB II, ICAR, New Delhi and Dr. J. 
M. Khilari, Former President, MRDBS, Pune during 
3-6th March 2017. The committee inspected the onsite 
performance of the following candidate varieties 
at four locations (Table 26). This DUS visit was 
coordinated by Dr. D N Gawande.

Vm{bH$m 26: {deofk g{_{V Ûmam XoIo JE àjoÌm| H$m {ddaU
Table 26: Details of fields visited by expert committee

Applicant Genotype / Variety Application 
No.

Site of DUS testing

ICAR-NRCG, Pune Medika REG/2015/810 ICAR-NRC for Grapes, Pune

Dattatray N. Kale Nanasaheb Purple Seedless REG/2015/127 At post – Nanaj, Taluka and District- 
SolapurNew Sonaka Seedless REG/2015/128

Sarita Purple Seedless REG/2015/129

Sudhakar B. Kshirsagar Sudhakar Seedless REG/2016/1768 At – Shivadi, Post – Ugaon, Taluka – 
Niphad, District- Nashik, 422304

Haribhau M. Waykar Jay Seedless REG/2016/1378 At post – Gunjal wadi (Aarvi), Taluka – 
Junnar, District- Pune

Use of remote sensing for precision 
farming – case study for selected 
grape vineyards in Nasik (funded by 
MNCFC)

Remote sensing is a valuable tool for vineyard 
managers to assess several aspects of their viticultural 
operation. It is a step towards precision farming where 
technologies and principles to manage spatial and 
temporal variability associated with all aspects of 
agricultural production for the purpose of improving 
crop performance and environmental quality is 
integrated. Keeping above in mind, a project was 
initiated in December 2015 in collaboration with 
Mahalanobis National Crop Forecast Centre (MNCFC) 
under Dept. of Agriculture and Cooperation, New 
Delhi.  

The study was conducted in Karsul (Tal. 
Niphad) in Nasik at three levels namely Village level, 

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)

~mJdmZr à~§YH$m| Ho$ {bE [a_moQ> g|qgJ A§Jya-IoVr H$m¶m] Ho$ 
{d{^Þ nhbwAm| Ho$ Am§H$bZ hoVw ~hþ_yë¶ CnH$aU h¡& ¶h àgrOZ 
IoVr H$s {Xem _| EH$ H$X_ h¡ Ohm§ ’$gb àXe©Z VWm n¶m©daUr¶ 
JwUdÎmm ‘|§ gwYma Ho$ {bE ñWm{ZH$ Am¡a AñWm¶r n[adV©ZerbVm Ho$ 
à~§YZ Ho$ {bE  àm¡Úmo{J{H$¶m| Am¡a {gÕm§Vm| H$mo H¥${f CËnmXZ Ho$ g^r 
nhbwAm| go EH$sH¥$V {H$¶m OmVm h¡& Cn¶w©º$ H$mo Ü¶mZ _| aIVo hþE, 
H¥${f Am¡a ghH$m[aVm {d^mJ, ZB© {Xëbr Ho$ A§VJ©V _hmbZmo{~g 
amï´>r¶ ’$gb nydm©Zw_mZ H|$Ð (E_EZgrgrgr) Ho$ gh¶moJ go EH$ 
n[a¶moOZm H$s ewê$AmV {Xg§~a 2015 _| H$s JB©&

AÜ¶¶Z VrZ MaUm| AWm©V J«m_ ñVa, bJmVma IoV ñVa 
Am¡a IoV ñVa na Zm{gH$ Ho$ H$mgy©b (Vhgrb {Z’$mS>) _| {H$¶m 
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J¶m& àma§^ _|, AŠQy>~a 2016 _| Zm{gH$ Ho$ 5 VmbwH$m| (qXS>moar, 
Mm§XdS>, {Z’$mS>, Xodbm Am¡a ~mJbmU) Ho$ gmW hr H$magwb Jm§d 
({MÌ 25 Am¡a 26) H$s O_rZr gM (OrQ>r) H$s OmZH$mar EH$Ì 
H$s JB©& CnJ«h {~å~  Ho$ _mÜ¶_ go A§Jya H$s nhMmZ _| O_rZr 
gM OmZH$mar Omo‹S>r JB©& _¥Xm, nm¡Yo Am¡a AÝ¶ ghm¶H$ _mnX§S>m| H$mo 
Aà¡b 2016 go _mM© 2017 Ho$ Xm¡amZ Omo {H$ ’$bV N>±Q>mB© go Vw‹S>mB© 
VH$ A§Jya d¥{Õ AdñWmAm| go _ob ImVo Wo, H$mo EH${ÌV {H$¶m J¶m&

Contiguous farm level and farm level.  Initially, Ground 
Truth (GT) information was collected in October 2016 
in 5 taluks of Nasik (Dindori, Chandwad, Niphad, 
Deola and Baglan) as well as in Karsul village (Figure 
25 and 26). Ground truth information aids in grape 
identification through satellite imagery. Soil, plant and 
other ancillary parameters were collected during April 
2016 to March 2017 coinciding with grape growth 
stages from fruit pruning till harvest.

{MÌ 25: g§JV ’$m_© ñVa Ho$ {bE AÜ¶¶Z joÌ
Figure 25: Study area for Contiguous farm level

{MÌ 26: Zm{gH$ Ho$ 5 VmbwH$m| _| EH${ÌV J«mC§S> gË¶ So>Q>m
Figure 26: Ground truth data collected in 5 taluks of Nasik

IoV ñVa na {_Å>r n[adV©ZerbVm na AÜ¶¶Z _|, H$magwb Jm§d 
_| 2 ~Jb dmbo A§Jya IoVm| go 36 {_Å>r Ho$ Z_yZo (3 à{VH¥${V¶m§) 
EH$Ì {H$E JE Am¡a CZHo$ Cd©am _mnX§S>m| H$m {díbofU {H$¶m J¶m& 
BZ _mnX§S>m| Ho$ _yë¶m| H$mo ñWm{ZH$ _mZ{MÌ V¡¶ma H$aZo Ho$ {bE 
{H$[aqJJ Ho$ _mÜ¶_ go A§Vd}{eV {H$¶m J¶m Am¡a C{MV g§gmYZ 
Cn¶moJ Ho$ gmW Bï>V_ ’$gb CËnmXZ Ho$ {bE ñWmZ-{d{eï> hoVw 
Cd©aH$ {g’$m[ae| Xr JBª& XmoZm| joÌm| _| ZmBQ´>moOZ CnbãYVm H$_ Wr 
Am¡a ZmBQ´>moOZ H$s 100% AZwe§{gV Cd©aH$ IwamH$ Ho$ AZwà¶moJ 
H$s Amdí¶H$Vm h¡& Bgr àH$ma, EH$ IoV _| EH$ g_mZ qµOH$ H$s 
_mÜ¶_ _mÌm h¡ Am¡a Bgr{bE 75% AZwe§{gV Cd©aH$ IwamH$ H$s 
Amdí¶H$Vm hmoVr h¡ O~{H$ AÝ¶ _| g_mZ ê$n go H$_ qµOH$ {Z{hV 
h¡ Am¡a 100% AZwe§{gV Cd©aH$ IwamH$ H$s Amdí¶H$Vm h¡, ^bo 
hr XmoZm| joÌm| Amg-nmg pñWV hm|& XmoZm| joÌm| _| nmoQ>o{e¶_ {Z{hVVm 
~ohX {df_ Wr Am¡a joÌm Ho$ ~rM AZwe§{gV Cd©aH$ H$s AbJ-
AbJ _mÌm ñWmZ {d{eï> Ho$ AZwgma {^Þ hmoJr& CnbãY ’$mñ’$moag 
{ZhVVm H$s aoqQ>J _Ü¶_ Wr&

EH$b {XZm§H$ g|Q>rZob-2 E (11 {Xg§~a 2016) B_oOar (10 
_rQ>a [aOmoë¶yeZ) ({MÌ 27) H$m Cn¶moJ H$aHo$ H$mgw©b (VmbwH$ 

In the studies on soil variability at field level, 36 
soil samples (in 3 replicates) were collected from 2 
adjacent grape growing farms in Karsul village and 
analysed for their fertility parameters. The values of 
these parameters were interpolated through kriging to 
prepare spatial maps and give site-specific fertilizer 
recommendations for optimum crop production 
with judicious resource use. The available N is low 
in both the fields and requires application of 100% 
recommended fertilizer dose of nitrogen. Similarly, 
one field had uniformly medium Zn content requiring 
75% of recommended fertilizer dose whereas the other 
had uniformly low Zn content requiring 100% of 
recommended fertilizer dose, even though both fields 
were located adjacently. Potassium contents were 
highly heterogeneous in both the fields and the site 
specific dosages of recommended fertilizer will differ 
between the fields.  Available phosphorus content was 
medium in rating.

Grape area mapping was carried out in Karsul 
(Tal. Niphad, Nasik) using single date Sentinel-2a (11 
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{Z’$m‹S>, Zm{eH$) _| A§Jya joÌ H$m _mZ{MÌU {H$¶m J¶m& EH$b 
{XZm§H$ b¢S>goQ> AmoEbmB©-8 (20 {Xg§~a 2015) B_oOar (30 _rQ>a 
[aOmoë¶yeZ) ({MÌ 28) H$m Cn¶moJ H$aHo$ nyao Zm{gH$ BbmHo$ Ho$ 
{bE, A§Jya joÌ H$m _mZ{MÌU {H$¶m J¶m& BZ VmarIm| H$mo MwZm 
J¶m Wm Š¶m|{H$ Bgr g_¶ Ho$ Xm¡amZ A§Jya _| A{YH$V_ H¡$Zmonr hmoVr 
h¡& O_rZr gM Ho$ AZwgma C{MV A§Jya dJm] H$m M¶Z H$aHo$ A§Jya 
dJuH¥$V ZŠem V¡¶ma {H$¶m J¶m&

{MÌ 27: H$mgw©b H$m dJuH¥$V A§Jya joÌ’$b Am¡a g§X^© N>{d
Figure 27: Classified grape area of Karsul and reference image

Zm{gH$ Ho$ _m_bo _|, gwXya g§doXZ go AZw_m{ZV A§Jya joÌ 
56.28 hOma hoŠQ>o¶a Wm Omo {H$ EMnrAmB©EgEg (~mJdmZr joÌ 
CËnmXZ gyMZm àUmbr) 2015-16 Ho$ AZwgma 56.23 hOma 
hoŠQ>o¶a Ho$ AZw_m{ZV joÌ Ho$ H$m’$s {ZH$Q> Wm&

H$mgw©b Jm§d, {Z’$mS> ãbm°H$, Zm{eH$ _| A§Jya H$s ’$bmo{ØH$s 
_¡qnJ H$s nhMmZ Ho$ {bE 2013-14, 2014-15 Am¡a 2015-
16 Ho$ b¢S>g¡Q> 8/AmoEbAmB© EZS>rAmB©AmB© Am§H$‹S>m| Ho$ ñQ>oqH$J 
Ûmam A§Jyam| H$s Q>oånmoab EZS>rAmB©AmB© àmo’$mBb V¡¶ma H$s JB©& 
O_rZr gM A§Jya H$s bm¡{H$H$ àmoµ’$mBb ({MÌ 29) Ho$ AZwgma A§Jya 
dJm] H$m C{MV M¶Z H$aHo$ A§Jya dJuH¥$V ZŠem V¡¶ma {H$¶m J¶m& 
ZE VWm {gV§~a, AŠQy>~a Am¡a Zd§~a _| ’$bV N>§Q>mB© hþE A§Jya ~mJm| 
H$mo n¥WH$ {H$¶m Om gH$m& _B© go {gV§~a VH$ H$s Ad{Y Ho$ Xm¡amZ 
~mXb Ho$ AmÀN>mXZ H$s dOh go AmYmar¶ N>§Q>mB© Ho$ Xm¡amZ A§Jya 
~mJm| Ho$ Am§H$‹S>o Zht {bE Om gHo$&

December 2016) imagery (10m resolution) (Figure 27). 
For entire Nasik area, grape area mapping was carried 
out using Single date Landsat OLI-8 (20 December 
2015) imagery (30m resolution) (Figure 28). These 
dates were chosen as they coincide with the time of 
maximum canopy cover of grapes in contrast to other 
crops, during the same time. The grape classified map 
was generated by selecting appropriate grape classes 
as per ground truth.

{MÌ 28: Zm{gH$ H$m dJuH¥$V A§Jya joÌ’$b Am¡a g§X^© N>{d
Figure 28: Classified grape area of Nasik and reference image

In case of Nasik, the grape area was 56.88 
thousand ha which was quite near to the estimated area 
of 56.23 thousand ha as per HAPIS (Horticulture Area 
Production Information System) 2015-16. 

Temporal NDVI profiles of grapes were generated 
by stacking Landsat 8/OLI NDVI data of 2013-14, 
2014-15 and 2015-16 for identification and phenology 
mapping of grape vines in Karsul village, Niphad 
block, Nasik.  Grape classified map was generated 
by selecting appropriate grape classes as per ground 
truth and temporal profile of grapes (Figure 29).  The 
vineyards could be segregated into young orchard 
and September, October and November fruit pruned 
vineyards.  Data on foundation pruned vineyards could 
not be captured as period from May to September is 
under cloud cover.
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A§Jya Ho$ gm_mÝ¶ àg§ñH¥$V CËnmXm| H$s 
nmofU JwUdÎmm Am¡a gwajm _yë¶m§H$Z 
(E’$EgEgEAmB© Ûmam {dÎm nmo{fV)

¶h n[a¶moOZm {Xg§~a 2016 _| {ZåZ{b{IV CÔoí¶m| Ho$ gmW 
ewê$ H$s JB© (1) g§gm{YV CËnmXm| Ho$ nmofU JwUm| H$mo {ZYm©[aV H$aZm 
Am¡a (2) H$sQ>Zmer Adeof, _m¶H$moQ>mopŠgZ Am¡a ^mar YmVwAm| Am{X 
ImÚ Xy{fV nXmWm] Ho$ g§~§Y _| àg§ñH¥$V CËnmXm| H$s ImÚ gwajm H$mo 
_mZH$sH¥$V H$aZm& àñVm{dV {Obo O¡go Zm{gH$, gm§Jbr, gmobmnwa, nwUo 
Am¡a ~rOmnwa H$m gd}jU H$a, ha {Obo go 10 {H$gmZm| go {H$e{_e 
Z_yZm| H$m g§J«h {H$¶m J¶m& {H$e{_e, dmBZ Am¡a A§Jya ~rO Ho$ nmofH$ 
VËdm| Ho$ àmoQ>moH$m°b H$mo A§{V_ ê$n {X¶m Om ahm h¡&

~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)

df© Ho$ Xm¡amZ H$m°nramBQ> AmdoXZm| _| hþB© Jb{V¶m| Ho$ gwYma 
Ho$ {bE nÌmMma {H$¶m J¶m& H$m°nramBQ> n§OrH$aU Ho$ {bE Mma ZE 
AmdoXZ ^oOo JE& amA§AZwH|$Ð Ho$ bmoJmo H$m CËnmX Am¡a godm H$s 
nm±M {d{^Þ lo{U¶m| Ho$ A§VJ©V Q´>oS>_mH©$ n§OrH$aU Ho$ {bE nm±M 
Q>rAma1 AmdoXZ V¡¶ma {H$E JE Am¡a Q´>oS>_mH©$ H$m¶m©b¶, _w§~B© H$mo 
^oOr JBª& g§ñWmZ àm¡Úmo{JH$s à~§YZ g{_{V H$s ~¡R>H$ 4 AJñV 

{MÌ 29: {d{^Þ d¥Õr ñVa dmbr A§Jya ~JrMm| H$m Q>oånmoab EZS>rAmB©AmB© àmo’$mBb
Figure 29: Temporal NDVI profiles of vineyards with varying vigour

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

This project was initiated in December 2016 with 
the following objectives (i) to determine nutritional 
qualities of processed products and (ii) to standardize 
food safety of processed products with respect to food 
contaminants like pesticide residues, mycotoxins and 
heavy metals. Survey was conducted in Nashik, Sangli, 
Solapur, Pune and Bijapur districts for collecting raisin 
samples from 10 farmers in each district as proposed in 
the study. Protocols for nutritional profiling of raisins, 
wine and grape seed oil are being finalized.

Intellectual Property Management 
and Transfer / Commercialization of 
Agricultural Technology (funded 
under NAIP)

During the year correspondence was done to 
remove discrepancies in copyright applications. Four 
new applications were sent for the registration of 
copyright. Five TR-1 application forms for registration 
of NRCG’s logo as trademark under five classes of 
products and services were sent to trademark office, 
Mumbai. ITMC meeting was organized on 4th August 
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2016. During the meeting it was decided to hire 
TIFAC empanelled firm for patent search and drafting 
and filing of patent application for three prospective 
inventions. A seminar on ‘IP Awareness’ by M/s 
Legasis Services Pvt. Ltd. Pune. was organized on 8th 
November 2016.

Completed projectS 

Decision support system for 
enhancing productivity of grapes 
under moisture and temperature 
stress conditions (funded by NASF)

Grape, although an irrigated crop, has a high risk 
of yield reduction and even losing the crop due to 
extreme weather events. Development of a Decision 
support system (Web and mobile based) will improve 
the farmer’s ability to take crucial management 
decisions keeping the economics and long term 
prospects of the standing crop.  

It is a multi-institutional project in a public-private 
partnership mode, funded by National Agricultural 
Science Fund. The Institutions involved are NRC 
Grapes (Lead institute), IARI (New Delhi) and Shivrai 
Technologies (Pune). This project was started in June, 
2012 and concluded in 2016. The objectives include 
development of data library for crop growth model 
and decision support system, initiating grape model 
development and developing decision support system 
for improving crop productivity under moisture and 
temperature stress conditions.  

In a two year study, the effect of moisture stress 
at different crop growth stages in Thompson Seedless 
vines raised on Dogridge rootstock was quantified.  
The yield loss in different moisture stress scenarios 
ranged from 6.4% to as high as 26.2% during the 
period of experimentation. 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/-. Based upon these studies, the moisture 
stress impact on the crop yield was quantified in heavy 
soil and is given in table 27. 

2016 H$mo Am¶mo{OV H$s JB©& ~¡R>H$ _| Q>rAmB©Eµ’$Egr à_m{UV µ’$_© 
H$mo n¡Q>§Q> ImoO, AmdoXZ _gm¡Xm V¡¶ma Am¡a n¡Q>§Q> AmdoXZ O_m H$aZo 
Ho$ {bE AZw~§{YV H$aZo H$m {ZU©¶ {b¶m J¶m& 8 Zdå~a 2016 
H$mo _ogg© {bJ{gg g{d©gog àmBdoQ> {b{_Q>oS> Ûmam "~m¡{ÕH$ gånXm  
OmJê$H$Vm' na EH$ go{_Zma H$m Am¶moOZ {H$¶m J¶m& 

g_má n[a¶moOZmE§ 

Z_r Am¡a Vmn_mZ VZmd H$s pñW{V Ho$ VhV 
A§Jya H$s CËnmXH$Vm ~‹T>mZo Ho$ {bE {ZU©¶ 
g_W©Z àUmbr (EZEgE’$ Ûmam {dÎm nmo{fV)

A§Jya, hmbm§{H$ EH$ qg{MV ’$gb h¡, CnO _| H$_r H$m Cƒ 
Omo{I_ h¡ Am¡a ¶hm§ VH$ {H$ Ma_ _m¡g_ KQ>ZmAm| Ho$ H$maU ’$gb 
H$mo ImoZm n‹S>Vm h¡& EH$ {ZU©¶ g_W©Z àUmbr H$m {dH$mg (do~ 
Am¡a _mo~mBb AmYm[aV) Am{W©H$ VWm I‹S>r ’$gb H$s XrK©H$m{bH$ 
g§^mdZmAm| H$mo Ü¶mZ _| aIVo hþE, _hËdnyU© à~§YZ {ZU©¶ boZo Ho$ 
{bE {H$gmZ H$s j_Vm _| gwYma H$aoJm&

¶h amï´>r¶ H¥${f {dkmZ {Z{Y Ûmam {dÎm nmo{fV gmd©O{ZH$-
{ZOr ^mJrXmar _moS> _| EH$ ~hþ-g§ñWmJV n[a¶moOZm h¡& Bg_o 
em{_b g§ñWmZm| _| amA§AZwHo$ (brS> B§ñQ>rQ>çyQ>), ^mH¥$AZwg§ñWmZ 
(ZB© {Xëbr) Am¡a {edamB© Q>oŠZmobm°OrO (nwUo) h¢& ¶h n[a¶moOZm 
OyZ 2012 _| ewê$ hþB© Am¡a 2016 _| g_má hþB©& BgHo$ CÔoí¶m| _| 
’$gb d¥{Õ _m°S>b Am¡a {ZU©¶ g_W©Z àUmbr Ho$ {bE S>mQ>m bmB~«oar 
H$m {dH$mg, A§Jya Ho$ _m°S>b Ho$ {dH$mg H$s ewéAmV Am¡a Z_r Am¡a 
Vmn_mZ ñQ´>og H$s pñW{V Ho$ VhV ’$gb CËnmXH$Vm _| gwYma Ho$ {bE 
{ZU©¶ g_W©Z àUmbr {dH${gV H$aZm em{_b h¡& 

Xmo gmb Ho$ AÜ¶¶Z _|, S>moJ[aO _ybd¥§V na H$b{_V Wm°_gZ 
grS>bog bVmAm| _| ’$gbm| H$s AbJ-AbJ d¥{Õ AdñWmAm| 
_| Z_r ñQ´>og Ho$ à^md H$s _mÌm {ZYm©[aV H$s JB©& à¶moJ Ad{Y 
Ho$ Xm¡amZ {d{^Þ Z_r ñQ´>og n[aÑí¶m| _| CnO hm{Z 6.4% go 
26.2% VH$ Wr& AmYmar¶ N>§Q>mB© _m¡g_ Ho$ Xm¡amZ emI d¥{Õ 
AdñWm na gyIo Ad{Y Ho$ gmW hëHo$ nmZr ñQ´>og ({g’$m[ae H$s 
JB© qgMmB© Ho$ 50%) H$s dOh go CnO hm{Z 26.2% Wr Omo {H$ 
é. 1,42,750/- Wr& BZ AÜ¶¶Zm| Ho$ AmYma na, ^mar {_Å>r _| 
’$gb H$s CnO na Z_r ñQ´>og Ho$ à^md H$mo {ZYm©[aV {H$¶m J¶m Am¡a 
Vm{bH$m 27 _| {X¶m J¶m h¡&



76

^mH¥$AZwn-am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2016-17

nr4 H$s bVmAm| Zo gmW©H$ ê$n go g~go H$_ CnO Xr& Zd§~a 
H$s VwbZm _| Aºw$~a _| H$s JB© N>§Q>mB© go ’$bJwÀN> g§»¶m gmW©H$ 
ê$n go A{YH$ Wr& Vmn_mZ Am¡a A§JyabVm H$s ’$bmoÒ{XH$s Ho$ ~rM 
g§~§Y ñWm{nV H$aZo Ho$ {bE à¶moJ _|, Wm°_gZ grS>bog bVmAm| Ho$ 
nyao ãbm°H$ H$mo Xmo CnI§S>m| _| {d^m{OV {H$¶m J¶m Wm Am¡a AmYmar¶ 
N>§Q>mB© Ho$ Xm¡amZ EH$ _hrZo Ho$ A§Vamb na N>§Q>mB© H$s JB© Wr& àË¶oH$ 
CnI§S> H$mo nwZ: Xmo ̂ yI§S>m| _| {d^m{OV {H$¶m J¶m Wm Am¡a Xmo AbJ 
A§Vambm| na N>m§Q>m J¶m& 1 _B© H$mo N>m±Q>r JB© bVmAm| _| ñ’w$Q>Z H$s 
ewéAmV nhbo (12 {XZ) hþB© VwbZm _| {OÝh| 1 Aà¡b (16 {XZ) 
na N>m§Q>m J¶m Wm& 1 Aà¡b H$mo N>m§Q>r JB© bVmAm| Ho$ ñ’w$Q>Z {XZm| 
_| ¶h A§Va {XZ Ho$ g_¶ H$_ AmaEM (< 20%) Ho$ gmW 9 ~Oo 
go em_ 6 ~Oo Ho$ ~rM Cƒ Vmn_mZ go g§~pÝYV Wm& 2013-14 
Am¡a 2014-15 _| Ý¶yZV_ Q>rEgEg E{gS> AZwnmV E½_mH©$ _mZH$m| 
Ho$ AZwgma 20:1 nhþ§MZo Ho$ {bE g§{MV {S>J«r So>O XO© {H$¶o JE& 
_{U¶m| _| 18 °{~«Šg eH©$am hmoZo na JwÀN>m| H$mo Vmo‹S>m J¶m& df© 
2013-14 _|, _B© _| N>§Q>mB© VWm Am¡a Zd§~a _| ’$bV N>§Q>mB© H$s 
VwbZm _| Aà¡b _| N>m§Q>r JB© bVmAm| Am¡a ~mX _| AŠQy>~a (3 Am¡a 
16) _| ’$bV N>§Q>mB© H$aZo na gmW©H$ ê$n go A{YH$ CnO {_br&   

AbJ-AbJ N>§Q>mB© {V{W¶m| _| g§{MV {S>J«r So>O (°go) 
1450.60 go 1464.60 VH$ Wo& hmbm§{H$, {d{^Þ N>§Q>mB© CnMmam| 
_| d¥{Ô {S>J«r So>O g§M¶ hoVw {bE OmZo dmbo {XZm| H$s g§»¶m 117 
go 128 Ho$ ~rM Wr& 2014-15 Ho$ Xm¡amZ, AbJ N>§Q>mB© {V{W¶m| 
_| g§{MV {S>J«r So>O (°go) 1360 go 1541 VH$ Ho$ Wo& hmbm§{H$, 
AbJ-AbJ N>§Q>mB© CnMmam| Ho$ VhV d¥{Ô {S>J«r {XZm| H$mo g§M¶ H$aZo 
hoVw {bE JE {XZm| H$s g§»¶m 112 go 134 VH$ Wr& 

Vm{bH$m 27: {d{^Þ ’$gb d¥{Õ AdñWmAm| na Z_r VZmd H$m à^md
Table 27: Effect of moisture stress at different crop growth stages

Z_r A^md AdñWm / 
Moisture deficit stages

CnO _| H$_r
Yield reduction (%)

AmYmar¶ N>§Q>mB© _m¡g_/ Foundation pruning season

50 % of irrigation schedule at shoot growth 6.9

50 % of irrigation schedule at shoot growth and  no irrigation at fruit bud differentiation 9.7

50 % of irrigation schedule at shoot growth and  no irrigation till fruit pruning 26.2

’$b N>§Q>mB© _m¡g_/ Fruit pruning season

50% of irrigation schedule at shoot growth stage 7.7

50% of irrigation schedule from berry development to veraison stage 8.0

50% of irrigation schedule from berry development till harvest 14.2

The vines from P4 produced significantly lowest 
yield. Bunch numbers were significantly higher in 
October pruned vines than November pruned vines. 
In the experiment to establish relationship between 
temperature and phenology of grapevine, the whole 
block of Thompson Seedless vines were divided into 
two subplots and pruned at one month interval during 
Foundation pruning.  Each subplot was further divided 
into two plots and pruned at two different intervals.  
The vines pruned on 1st May, sprouted earlier (12 
days) as compared to the vines pruned on 1st April (16 
days). This difference could be attributed to low day 
RH (< 20%) along with high temperatures between 9 
am to 6 pm. The accumulated growing degree days to 
reach minimum TSS: acid ratio of 20:1 as per Agmark 
standards was recorded in 2013-14 and 2014-15. The 
vines were harvested when 18°B sugar in berries was 
achieved. In 2013-14, the vines pruned in April and 
subsequently fruit pruned in October (3rd and 16th) had 
significantly higher yield as compared to vines pruned 
in May and fruit pruned in November.

The accumulated growing degree days (°C) ranged 
from 1450.60 to 1464.60 in different pruning dates. 
The number of days taken to accumulate the growing 
degree days ranged from 117 to 128 under different 
pruning treatments. During 2014-15, the accumulated 
growing degree days (°C) ranged from 1360 to 1541 in 
different pruning dates. However, the number of days 
taken to accumulate the growing degree days ranged 
from 112 to 134 under different pruning treatments.



77

ICAR-NRC FOR GRAPES ANNUAL REPORT 2016-17

{d{Q>g_moS>, EH$ A§Jya {g_wboeZ _m°S>b (~rQ>m g§ñH$aU) 
{dH${gV {H$¶m J¶m h¡& ¶h EH$ à{H«$¶m AmYm[aV _m°S>b h¡ Omo 
X¡{ZH$ ñQ>on na MbZo Ho$ {bE {S>µOmBZ {H$¶m J¶m h¡ Omo {H$ A§Jya 
H$s d¥{Õ, {dH$mg Am¡a CnO H$mo {g_wboQ> H$a gH$Vm h¡& Bg_| EH$ 
_m°S>çyba g§aMZm h¡ {Og‘| ’$bmoÒ{XH$s, {dVmZ, ewîH$ nXmW© Ho$ 
{d^mOZ, CnO, Am¡a d¥{Õ Am¡a CnO Ob ñQ´>og Am¡a Vmn_mZ Ho$ 
à^md H$mo {g_wboQ> H$aZo dmbo ‘m°S>çyb h¡ ({MÌ 30)& A~ VH$, 
{µ’$Zm°bm°Or _m°S>çyb H$mo {g_wboeZ XjVm Ho$ {bE {H$gmZm| Ho$ IoVm| 
_| Om§Mm Om MwH$m h¡& {µ’$Zm°bm°Or _m°S>çyb do~-AmYm[aV S>rEgEg 
_| EH$sH¥$V h¡& BgHo$ Abmdm {d{Q>g_moS> Ho$ {bE EH$ Or¶yAmB© 
{dH${gV {H$¶m J¶m h¡& dV©_mZ _|, {µ’$Zm°bm°Or ’$moaH$mñQ>a _m°S>çyb 
gj_ h¡& AÝ¶ _m°S>çyb (CnO {gå¶wboQ>a, Ob à~§YZ {gå¶wboQ>a 
Am¡a ñQ´>og O¡go nmofmH$ VËd, Vmn_mZ, R>§T>, Ob ^amd) H$s Om§M 
Am¡a gË¶mnZ Ho$ gmW Bg _m°S>b H$m BñVo_mb A§Jya ~mJm| Ho$ à~§YZ 
Ho$ {bE nyU© n¡_mZo na S>rEgEg Ho$ ê$n _| {H$¶m Om gH$Vm h¡&

2013-16 H$s Ad{Y Ho$ Xm¡amZ 75 Zm{gH$ {H$gmZm| Ho$ 
IoVm| go ’$bmoÒ{XH$s Am§H$‹S>m| H$m Cn¶moJ H$aVo hþE {’$Zmobm°Or 
_m°S>çyb H$mo BgHo$ {g_wboeZ àXe©Z Ho$ {bE Om§Mm, {d{Y_mÝ¶ Am¡a 
Am§H${bV {H$¶m J¶m h¡& {’$Zmobm°Or _m°S>çyb H$m Cn¶moJ H$aHo$, ¶h 
Xem©¶m J¶m h¡ {H$ A§Jya ’$bmoÒ{XH$s KQ>ZmAm| H$m {H$gmZm| Ho$ IoVm| 
_| gQ>rH$Vm Ho$ g§Vmof OZH$ ñVa (Ama2 0.71-0.88) na nydm©Zw_mZ 
{H$¶m Om gH$Vm h¡&

do~ Am¡a _mo~mBb AmYm[aV S>rEgEg AZwà¶moJm| H$mo nyam 
{H$¶m J¶m Am¡a bm°ÝM {H$¶m J¶m ({MÌ 31 Am¡a 32)& S>rEgEg 
AZwà¶moJ d¥{Õ H$s AdñWm Ho$ AZwgma nmZr H$s Amdí¶H$Vm, nmofU 

VitisMod, a grape simulation model (beta version) 
is developed.  It is a process based model designed 
to run at daily step and it can simulate the growth, 
development and yield of grape. It has a modular 
structure with modules to simulate phenology, canopy, 
dry matter partitioning, yield, stress of water and 
temperature on growth and yield (Figure 30). As of 
now, the phenology module is calibrated, validated 
and evaluated for its simulation efficiency in farmers’ 
fields. The phenology module is integrated into the 
web-based DSS. Apart from this a stand-alone guided 
user interface (GUI) for VitisMod is developed. 
Currently, the phenology forecaster module is 
enabled. With further calibration and validation of the 
other modules (yield simulator, water management 
simulator and stress (nutrients, temperature, frost, 
water logging), the model can be used as a full scale 
DSS for grape vineyard management.

{MÌ 30: {d{Q>g_moS>, A§Jya AZwH$ma _m°S>b, {ZX}{eV Cn¶moJH$Vm© B§Q>aµ’$og _wI n¥ð>
Figure 30: VitisMod, grape simulation model, guided user interface Home Page

The phenology module was calibrated, validated 
and evaluated for its simulation performance using the 
phenology data from 75 farmers’ fields during 2013-
16 period from Nasik. Using the pehology module, it 
was demonstrated that the grape phenological events 
can be foreacsted with satisfactory level of accuracy 
(R2 0.71-0.88) in the farmers’ fields.

Web and mobile based DSS applications 
(Figure 31 and 32) was 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 
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Amdí¶H$Vm, J_u VWm Z_r ñQ´>og H$s g_ñ¶mAm| O¡go nU© Hw$§MZ, 
nU© ewîH$Z, nÎmr H$m H$mbmnZ, nÎmr H$m nrbmnZ, nÎmr H$m {JaZm, 
A{dH${gV àamoh d¥{Õ, _{U ’$sH$m a§J, _{U {VaH$Zm, _{U {JaZ 
BË¶m{X go g§~§{YV àíZm| H$mo g§^mbVm h¡& gË¶mnZ Ho$ {bE Zm{gH$ 
_| Am¶mo{OV EH$ H$m¶©embm _| Hw$b 40 A§Jya CËnmXH$m| H$mo n§OrH¥$V 
Am¡a S>rEgEg gm°âQ>do¶a Cn¶moJ na à{e{jV {H$¶m J¶m& bJ^J 
40% àíZ qgMmB© na AmYm[aV hmoVo h¢, BgHo$ ~mX nÎmm nrbmnZ, 
nmofU Am¡a nU© Hw$§MZ go g§~pÝYV& gm°µâQ>do¶a H$mo ZB© gw{dYmAm| 
O¡go {H$ qgMmB© g_¶ Amdí¶H$Vm H¡$bHw$boQ>a, {_Å>r Am¡a nU©d¥ÝV 
narjU na AmYm[aV nmofH$ VËd AZwà¶moJ, do~ na àmoµ’$mBb {Z_m©U 
Ho$ ~mX _mo~mBb na ^yI§S> n§OrH$aU Am¡a {H$gmZm| go àmá à{V{H«$¶m 
Ho$ AmYma na AZwHy${bV gbmh Ho$ gmW gwYmam J¶m h¡&

like leaf curling, leaf drying, leaf blackening, leaf 
yellowing and leaf drop, stunted shoot growth, berry 
discoloration, berry cracking, berry drop etc. A total 
of 40 growers were registered and trained on DSS 
software usage in a workshop organized at Nasik for 
validation. Almost 40% of the queries were based upon 
irrigation followed by leaf yellowing, nutrition and 
leaf curling.  Software has been enhanced with new 
features like irrigation time requirement calculator, 
nutrient application based upon soil and petiole test, 
plot registration on mobile after profile creation on 
web and optimized advice based on feedback received 
from farmers.

{MÌ 31: AmB©grEAma-So>Q>m g|Q>a, ZB© {Xëbr na AnbmoS> {H$E JE {ZU©¶ g_W©Z àUmbr gm°âQ>do¶a>
Figure 31: Decision support system software uploaded on ICAR-Data Centre, New Delhi {MÌ 32: _mo~mBb hmo_ noO

Figure 32: Mobile home page

14C {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 Ûmam {dÎm nmo{fV)

AÜ¶¶Zm| Ho$ CÔoí¶ (i) J¡g EŠgM|O _mnX§S>m| na OrE
3
 

Ho$ à^md H$m AÜ¶¶Z Am¡a (ii) òmoV go õmg H$s Amoa eH©$am 
Q´>m§gH$m°bmoHo$eZ H$s Xa na OrE

3
 Ho$ à^md H$m AdbmoH$Z Wo& 

n[a¶moOZm _mM© 2017 _| nyar hmo MwH$s h¡& Bg AÜ¶¶Z Ho$ _w»¶ 
n[aUm_ Bg àH$ma h¢&

Studies towards enhancement of 
source/sink relationship in grapes 
using 14C Gibberellic acid as a 
radiotracer (funded by BARC-BRNS)

The objectives of the studies were to (i) to 
study effect of GA3 on gas exchange parameters and 
(ii) to observe the effect of GA3 on rate of sucrose 
translocation from source to sink. The project was 
completed in March 2017. The outcomes of this study 
are as follows.
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Optimum GA3 dose was observed to be 40 ppm. It 
resulted in 8% increase in length and 32% increase in 
diameter of grape berry. GA3 treated berries’ skin and 
pedicel has thickened by 38% and 36% respectively. 
GA3 has enhanced photosynthetic rate as well as 
stomatal conductance. Enhanced photosynthetic rate 
has resulted in increased sucrose formation. Post 3 
hours of GA3 application SPS activity reached 2.18 
from 1.81 at 3-4 mm berry stage. At veraison, drastic 
increase in SPS activity was observed. At veraison 
GA3 has doubled SPS activity post 3 hours of GA3 
application in leaves. SPS has vital role in sucrose 
formation.

At 3-4 mm as well as 6-8 mm berry stage Sucrose 
Synthase activity increased post 3 and 6 hrs of GA3 
application. Post 6 hours GA3 application has shown 
0.48 fold increase compared to control. In berries, 
SuSy activity increased at veraison stage as compared 
to 3-4 mm and 6-8 mm berry stage. At veraison, GA3 
has enhanced SuSy activity post 3 hours and again 
declined after 6 hours. In berries sucrose content 
reached 93 mg/gm fresh wt of berry which in control 
was 79 mg/g fresh wt.

Vacuolar invertase is the key enzyme in sucrose 
metabolsim which degrades most of the sucrose. In 
grapes, sugar accumulation is tightly related with 
invertase activity. Acid invertase activity decreased in 
leaves at veraison, simultaneously increased in berries. 
GA3 has enhanced acid invertase activity.

GA3 is not only responsible for berry enlargement 
but also for enhancing sucrose formation but it 
stimulates sucrose metabolizing enzymes and builds 
efficient regulation of source/sink relationship. Its 
application on leaves can enhance rate of sucrose 
translocation from source to sink. Radiotracer studies 
confirm that GA3 enhances 45 times rate of sucrose 
translocation from source to sink.

OrE
3
 H$s 40 nrnrE_ _mÌm H$mo Bï>V_ nm¶m J¶m& BgH$s dOh 

go _{U H$s b§~mB© _|  8%  Am¡a ì¶mg _| 32% H$s d¥{Õ hþB©& OrE
3
 

CnMm[aV _{U H$s ËdMm Am¡a S§>R>b H$s _moQ>mB© _| H«$_e… 38% Am¡a 
36% H$s d¥{Õ hþB© h¡& OrE

3
 Zo àH$me g§íbofU Xa Am¡a ñQ>mo_oQ>m 

àdmhH$Îd H$mo ~‹T>m {X¶m& ~‹T>r àH$me g§íbofU Xa Ho$ H$maU gwH«$moO 
{Z_m©U _| d¥{Õ hþB©& 3-4 {__r _{U MaU na OrE

3
 AZwà¶moJ Ho$ 3 

K§Q>o ~mX EgnrEg J{V{d{Y 1.81 go 2.18 VH$ nhþ§M JB©& {daoOZ 
na EgnrEg J{V{d{Y _| à~b ~Xbmd Am¶m& {daoOZ AdñWm na 
OrE

3
 AZwà¶moJ Ho$ 3 K§Q>o ~mX EgnrEg J{V{d{Y XwJwZr hmo JB©& 

gwH«$moO {Z_m©U _| EgnrEg _hËdnyU© ^y{_H$m {Z^mVm h¡& 

OrE
3
 AZwà¶moJ Ho$ 3 Am¡a 6 K§Q>o ~mX 3-4 {__r Am¡a 6-8 

{__r _{U AdñWm _| gwH«$mog qgWog (gwqg) H$s J{V{d{Y _| d¥{Õ 
hþB©& OrE

3
 AZwà¶moJ Ho$ 6 K§Q>o ~mX H§$Q´>mob Ho$ _wH$m~bo 0.48 JwZm 

d¥{Õ XoIr JB©& _{U _|, 3-4 {__r Am¡a 6-8 {__r _{U MaU H$s 
VwbZm _| {daoOZ na gwqg J{V{d{Y _| d¥{Õ hþB©& {daoOZ MaU na 
OrE

3
 AZwà¶moJ Ho$ 3 K§Q>o ~mX gwqg J{V{d{Y _| d¥{Õ hþB© Am¡a 6 

K§Q>o ~mX {’$a go {JamdQ> Am¶r& _{U _| gyH«$moµO _mÌm Omo{H$ H§$Q´>mob 
_| 79 {_J«m/J«m Wr, 93 {_J«m/J«m VH$ nhþ±M JB©&

d¡Š¶wAmoba BZdQ>}O gwH«$moO M¶mnM¶ _| à_wI E§OmB_ h¡ 
Omo{H$ gwH«$moO Ho$ A{YH$m§e ^mJ H$mo AdH«${_V H$a XoVm h¡& A§Jya 
_|, eH©$am g§M¶ BZdQ>}O J{V{d{Y Ho$ gmW Ñ‹T>Vm go g§~§{YV h¡& 
{daoOZ MaU na n{Îm¶m| _| Aåb BZdQ>}O H$s J{V{d{Y _| H$_r 
AmB©, gmW hr _{U _| d¥{Õ hþB©& OrE

3
 Zo E{gS> BZdQ>}O J{V{d{Y 

H$mo ~‹T>m {X¶m Wm& 

OrE
3
 Zm {g’©$ _{U {dñVma Ho$ {bE {Oå_oXma h¡ ~pëH$ gwH«$moO 

{Z_m©U _| d¥{Õ  Ho$ {bE ^r, bo{H$Z ¶h gwH«$moO M¶mnM¶ E§OmB_ 
H$mo CÎmo{OV H$aVm h¡ Am¡a òmoV/õmg g§~§Ym| Ho$ Hw$eb {Z¶_Z H$m 
{Z_m©U H$aVm h¡& n{Îm¶m| na BgH$m AZwà¶moJ òmoV go õmg H$s 
Va’$ gwH«$moO Q´>m§gH$moboeZ H$s Xa H$mo ~‹T>m gH$Vm h¡& ao{S>¶moQ´>oga Ho$ 
AÜ¶¶Z go ¶h nw{ï> hþB© h¡ {H$ OrE

3
 Zo òmoV go õmg H$s Va’$ gyH«$moµO 

ñWmZmÝVaU H$mo 45 JwZm ~‹T>m¶m& 
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{_µOmoa_ amÁ¶, Omo{H$ 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$mg hoVw 
{ZåZ CX²>Xoí¶m| H$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 

df© 2016-17 Ho$ Xm¡amZ {ZåZ J{V{d{Y¶m§ H$s JB©&

A§Jya ~JrMm| H$m Xm¡am

’$adar 2017 Ho$ Xm¡amZ N>: ~JrMm| H$m Xm¡am {H$¶m J¶m& Xm¡ao 
H$m CX²Xoí¶ Bg joÌ _| A§Jya ~JrMm| _| à¶moJ H$s Om ahr H¥${f 
VH$ZrH$m| H$m AÜ¶¶Z Am¡a Amdí¶H$Vm n‹S>Zo na gbmh XoZm Wm& 
Xm¡ao {H$E JE ~JrMm| H$m {dñV¥V dU©Z {ZåZ h¡&

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 
2016-17.

Visit to the grape orchards

Total six grape orchards were visited during 
February 2017 with the objectives to study the cultural 
practices being followed and the recommendations 
to be given (if required). The details of the gardens 
visited are as below.

CÎma-nyd© nd©Vr¶ Am¡a Am{Xdmgr Cn ¶moOZm H$m¶©H«$_
PROGRAMME FOR NEH AND TSP
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H«$. g§.
S. No.

{H$gmZ H$m Zm‘
Name of the farmer

Jm§d
Village

dV©‘mZ pñWVr Am¡a Xr JB© gbmh
Present status and the recommendations given

1. Mr. C. Lalalawmpuia Vensang The pruning was proposed during first week of March. The farmer 
was advised to use hydrogen cyanamide. 

2. R. Lalthangua Vensang The pruning was done on 1st February, 2017. However, there was no 
bud sprout initiation.

3. H. K. Thanga Vensang The pruning was done on 15th January. Yet, there were no bud 
sprouts. The farmer was suggested to use hydrogen cyanamide.

4. HKL Lungnuana Vensang The vineyard was pruned on 10th February. The farmer harvested 
25.0 quintal in the last season from 1.5 acre area.

5. Ralkulhtawna Champhai
Vensang

The farmer harvested 33.0 qtl during the last season which was 
higher compared to last year. 

6. B. Pachhunga Champhai
Vensang

The pruning was done on 10th Feb, 2017 in 1.5 ha area. The 
application of hydrogen cyanamide was suggested to the farmer 
since the pruning was done only 10 days back. 

Majority of the vineyards were in dormant stage 
due to winter and were yet to be pruned. There was 
no sprouting yet in few of the pruned vineyards. No 
infestation of any insect pests and disease was noticed.  
Four litre hydrogen cyanamide was handed over to the 
horticulture officer to distribute to the farmers. This 
was in continuation of our efforts to increase the yield 
through uniform and early bud sprouts.  

Distribution of planting material of 
Wine varieties

Seven wine varieties viz. Cabernet Franc, 
Sauvignon Blanc, Riesling, Chardonnay, Temperanillo, 
Bangalore Purple and Bangalore Blue were provided 
to the farmers for planting. 

Development of mother-vine block

At Vensang village 

The vineyard of Mr. C. Lalalawmpuia was visited 
for establishing mother vine block using virus tested 
scion of Bangalore Blue. The farmer has promised 
to develop the mother vine block of Bangalore Blue 
variety during this season (March- July, 2017).

gXu hmoZo Ho$ H$maU A{YH$Va ~JrMo gwá AdñWm _| Wo Am¡a 
A^r N>§Q>mB© Zht hþB© Wr& Hw$N> ~JrMo {OZ_o N>±Q>mB© hmo JB© Wr CZ_o 
A^r H$mbr ñ’w$Q>Z Zht hþAm Wm& {H$gr ^r amoJ Zm{eH$sQ> H$s 
CnpñWVr Zht XoIr JB©&{H$gmZm| H$mo ~m§Q>Zo Ho$ {bE Mma brQ>a 
hmBS´>moOZ gmBZm_mBS> ~mJdmZr A{YH$mar H$mo {X¶m J¶m& EH$g_mZ 
Am¡a erK« H$mbr ñ’w$Q>Z Ûmam CnO _| d¥{Õ H$aZo Ho$ h_mao à¶mgm| H$s 
{Za§VaVm ~ZmE aIZo Ho$ {bE Wm&

dmBZ {µH$ñ_m| H$s amonU gm_J«r H$m {dVaU 

gmV dmBZ {H$ñ_| O¡go Ho$~Z} ’«¢$H$, gm¡drZm| ãbm±, [aOqbJ, 
emS>m}Zo, Q>§noao{Zbmo, ~§Jbmoa nn©b Am¡a ~§Jbmoa ãë¶y {H$gmZm| H$mo 
amonU Ho$ {bE Xr JBª&

_mV¥ bVm ãbm°H$ H$m {dH$mg

doZgm§J Jm±d _|

dmBag  Ho$ {bE nar{jV ~|Jbm¡a ãë¶y H$s H$b_m| H$mo à¶moJ 
H$aHo$ _mV¥ bVm ãbm°H$ H$m {dH$mg H$aZo Ho$ {bE lr gr. bmbånyB¶m 
Ho$ ~JrMo H$m Xm¡am {H$¶m J¶m& Bg {H$gmZ Zo AmídmgZ {X¶m {H$ 
dh Bg _m¡g_ (_mM©-OwbmB© 2017) Ho$ Xm¡amZ _mV¥ ãbm°H$ H$m 
{dH$mg H$aoJm&
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{H$gmZ àjoÌ _| {d{^Þ {H$ñ_m| H$m ßbm°Q>
Varietal plot at farmer’s field

Under TSP, a poly house (size: 5m x 20m) was 
constructed in the vineyards of Mr. Ralkulhtawna, 
a farmer of Vensang village. In addition, the 
machineries like weed cutter and petrol operated 
power sprayer were supplied.

Q>rEgnr Ho$ A§V©JV nm°brhmCg Am¡a nmda ñào¶a>
Polyhouse and Power sprayer under TSP

Q>rEgnr H$m¶©H«$_ Ho$ A§VJ©V, doZgm§J Jm±d Ho$ EH$ {H$gmZ lr 
abHw$bVmdZm Ho$ ~JrMo _| EH$ nm°br  hmCg (5 _r x 20 _r) 
~Zdm¶m J¶m& BgHo$ Abmdm, _erZ O¡go drS> H$Q>a Am¡a noQ´>mob 
g§Mm{bV nmda ñào¶a ^r Xr JBª&

amÁ¶ {d^mJ ñWb na

amÁ¶ {d^mJ Ho$ ñWb na _mV¥ bVm ãbm°H$ Ama§^ {H$¶m J¶m& 
ãbm°H$ _| amo{nV ~|Jbm¡a ãë¶y {H$ñ_ _| AÀN>r d¥{Õ h¡& n[a¶moOZm Ho$ 
à^mar lr gm§Jm H$mo nwZ: N>§Q>mB© Ho$ ~mX C{MV d¥{Õ Ho$ {bE bVmAm| 
_| C{MV ImX Am¡a qgMmB© XoZo H$s gbmh Xr JB©&

At state department site

The mother vine block was also initiated at the site 
of state department. The Bangalore Blue variety planted 
in the block is growing. The in charge of the project Mr. 
Sanga was advised to apply fertilizers and irrigation to 
the vines for proper growth after the re-cut.
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Organization of training program 

The training program on “Maintenance of mother 
block for production of fruitful canes in Bangalore Blue 
variety” was organized at Champhai on 22.03.2017. 
This training program was organized in association 
with the state department of Horticulture, Aizawl, 
Govt of Mizoram. During the training program, 
lectures different aspects of viticulture viz.  Role of 
planting material in production of quality grapes, Use 
of hydrogen cyanamide for uniform and early bud 
sprouts, Importance of training the vines in producing 
quality grapes, Role of nutrients in producing the 
quality grapes, Insect pest management in grapes. Fifty 
farmers attended the training program.

à{ejU H$m¶©H«$_ H$m Am¶moOZ

M§nB© _| 22 _mM© 2017 H$mo "~|Jbm¡a ãë¶y {H$ñ_ _| ’$bXm¶H$ 
Ho$Z àmá H$aZo Ho$ {bE _mV¥ ãbm°H$ H$m aI-aImd', à{ejU 
H$m¶©H«$_ H$m Am¶moOZ {H$¶m J¶m& à{ejU H$m¶©H«$_ H$m Am¶moOZ 
amÁ¶ ~mJdmZr {d^mJ, EoµOdmb, {_µOmoa_ gaH$ma Ho$ gh¶moJ go 
{H$¶m& à{ejU H$m¶©H«$_ Ho$ Xm¡amZ A§Jya IoVr Ho$ {d{^Þ nhbwAm| 
go g§~pÝYV {df¶m| O¡go JwUdÎmm A§Jya Ho$ CËnmXZ Ho$ {bE amonU 
gm_J«r H$s ^y{_H$m, EH$g_mZ Am¡a erK« H$m{bH$m ñ’w$Q>Z Ho$ {bE 
hmBS´>moOZ gmBZm_mBS> H$m à¶moJ, JwUdÎmm A§Jya Ho$ CËnmXZ Ho$ {bE 
bVmAm| Ho$ à{ejU H$m _hËd, JwUdÎmm A§Jya Ho$ CËnmXZ Ho$ {bE 
nmofU H$m _hËd, A§Jya _| Zm{eH$sQ>m| H$m à~§YZ& 50 {H$gmZm| Zo  
à{ejU H$m¶©H«$_ _| ^mJ {b¶m&
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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$ VZmd Ho$ VhV gVV A§Jya CËnmXZ Ho$ {bE _ybd¥ÝVm| 
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 50 
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¡&

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 50 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 recommend-
ed 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.

àm¡Úmo{JH$s Am§H$bZ Am¡a ñWmZm§VaU
TECHNOLOGY ASSESSED AND 
TRANSFERRED
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Zmer H$sQ> Am¡a amoJm| na gmám{hH$ pñW{V 
[anmoQ>© 

Zmer H$sQ> Am¡a amoJm| na pñW{V [anmoQ>© ha gámh ^mH¥$AZwn- 
amgZmàAZw Ho$ÝÐ, ZB© {Xëbr H$mo ^oOr JB©& 

A§Jya {Xdg

OZ gmYmaU _| A§Jya Am¡a {d{^Þ A§Jya CËnmXm| Ho$ ~mao _| 
OmJê$H$Vm ’¡$bmZo Ho$ {bE 3-5 _mM© 2017 Ho$ Xm¡amZ H|$Ð Ho$ nwUo 
pñWV àjoÌ _| A§Jya {Xdg _Zm¶m J¶m& Xe©H$m| H$mo A§Jya IoVr Ho$ 
{d{^Þ nhbwAm| VWm VmOm ’$b, dmBZ Am¡a Oyg A§Jya {µH$ñ_m| H$s 
’$bZ AdñWm Ho$ Xm¡amZ, ~JrMm| _| bo OmH$a {µH$ñ_m| Ho$ {d{^Þ 
JwUm| go AdJV H$am¶m J¶m& gmW hr {H$e{_e ~ZmZo H$s BH$mB©, 
dmBZar,  A§Jya _o H$sQ>Zmer Ad{eï> {ZJamZr Ho$ {bE Cƒ VH$ZrH$ 
amï´>r¶ ao’$ab à¶moJembm VWm AZoH$ O¡d {Z¶§ÌH$ H$maH$m| AmYr 
H$m¶© H$bmnm| go n[a{MV H$am¶m J¶m& Wm°_gZ grS>bog, ZmZm nn©b, 
aoS> ½bmo~, Vmg E JUoe, ’|$Q>mgr grS>bog Am{X {µH$ñ_m| Ho$ {H$gmZm| 
Ûmam CËnm{XV Am¡a Ad{eï> _wº$ A§Jya IarXZo  Ho$ {bE CnbãY 
H$amE JE& BZ A§Jyam| H$mo EZAmaEb Zo narjU H$aHo$ Ad{eï> _wº$ 
hmoZo H$m g{Q©>{’$Ho$Q> {X¶m Wm& H$ar~ 400 bmoJm| Zo Bg H$m¶©H«$_ _| 
^mJ {b¶m Am¡a H|$Ð Ho$ d¡km{ZH$m| Am¡a Xygao H${_©¶m| go nmañn[aH$ 
{dMma {d_e© {H$¶m&

Weekly status reports on insect pests 
and diseases

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

Grape Day

ICAR-NRCG organized a three day “Grape 
Day” on its farm at Pune during 3-5th March 2017, to 
create awareness about grapes and its various products 
among general public. The visitors were taken around 
the vineyards in fruiting stage of table, wine and juice 
grape varieties and also shown the raisin making unit, 
winery and National Referral Laboratory (NRL) for 
pesticide residue monitoring in grapes and also various 
biological control agents. “Zero residue” grapes of 
Thompson Seedless, Nana Purple, Red Globe, Tas-A-
Ganesh, Fantasy Seedless varieties produced by the 
farmers were kept for sale. These grapes were tested 
and certified by NRL for zero pesticide residue.  About 
400 people participated in the event and interacted 
enthusiastically with the institute’s scientists and other 
staff.

A§Jya {Xdg H$m Am¶moOZ/Organisation of Grape Day 

eyÝ¶ H$sQ>Zmer Ad{eï> A§Jya Ho$ CËnmXZ H$m 
àXe©Z 

’$bZ _m¡g_ 2016-17 Ho$ Xm¡amZ, H|$Ð H$s nmXn g§ajU 
Xb H$s XoI aoI _| Zm{gH$, gm§Jbr Am¡a nwUo _| A§Jya CËnmXH$m| Ho$ 
~JrMm| na, eyÝ¶ H$sQ>Zmer Ad{eï> A§Jya Ho$ CËnmXZ H$m àXe©Z 
Ama§^ {H$¶m J¶m& 

Demonstrations of production of 
‘zero’ pesticide residue grapes

During fruiting season 2016-17, demonstrations of 
production of ‘zero’ pesticide residue grapes have been 
initiated at farmer’s vineyards at Nasik, Sangli and 
Pune regions under the supervision of plant protection 
team of ICAR-NRCG.
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Distribution of soil health cards

The institute analysed 227 soil samples from 
four districts of Maharashtra namely, Nasik, Pune, 
Sangli and Ahmednagar. A total of 87, 56, 81 and 3 
samples were collected from Nasik, Pune, Sangli and 
Ahmednagar respectively. The status of the analysed 
samples is given in table 28. Almost all the samples 
analysed were low in available Nitrogen and medium 
to excess in Av. P and K content.

The importance of soil health card to a grape 
grower is when the soil test reports are made available 
to the growers either before foundation pruning season 
i.e. in March or before fruit pruning season i.e. in 
September. Accordingly, the samples were collected 
during August and September, 2016 before the starting 
of the fruit pruning season.  These reports were then 
distributed by our staff to farmers in different district.

_¥Xm ñdmñÏ¶ H$mS©> H$m {dVaU 

_hmamï´> Ho$ Mma {Obm|, Zm{gH$, nwUo, g§Jbr Am¡a Ah_XZJa 
go 227 _¥Xm Z_yZm| H$m H|$Ð H$s _¥Xm {dkmZ à¶moJembm _| narjU 
{H$¶m J¶m& Zm{gH$, nwUo, g§Jbr Am¡a Ah_XZJa go H«$_e: 87, 
56, 81 Am¡a 3 Z_yZo {bE JE& nar{jV Z_yZm|  H$s pñW{V ZrMo 
Vm{bH$m 28 _| Xr JB© h¡& H$ar~ g^r nar{jV Z_yZm| _| CnbãY 
ZmBQ´>moOZ H$_ VWm CnbãY ’$mñ’$moag Am¡a nmoQ>o{e¶_ _Ü¶_ go 
A{YH$ _mÌm _| Wo& 

A§Jya CËnmXH$m| Ho$ {bE _¥Xm ñdmñÏ¶ H$mS©> H$s _hÎmm V^r h¡ 
AJa _¥Xm n[ajU [anmoQ>© AmYmar¶ N>±Q>mB© _m¡g_ ¶m{Z _mM© _| ¶m 
’$bV N>±Q>mB© _m¡g_ ¶m{Z {gV§~a go nhbo CÝh| CnbãY H$amB© OmE& 
VXZwgma, Z_yZo ’$bZ N>±Q>mB© _m¡g_ Ama§^ hmoZo go nhbo AJñV 
Am¡a {gVå~a _| EH${ÌV {H$E JE& narjU [anmoQ>© {d{^Þ {Obm| _| 
{H$gmZm| _| {dV[aV H$s JBª&

Vm{bH$m 28: narjU {H$E JE _¥Xm Z_yZm| H$m ñQ>oQ>g 
Table 28: Status of the analyzed soil samples

n¡am‘rQ>a
Parameter

aoqQ>J Ho$ AZwgma Z_yZm| H$m ñQ>oQ>g 
Status of the sample as per rating (%)

{ZåZ 
Low

‘mÜ¶‘
Medium

Cƒ
High

A{Y³Vm
Excess

O¡{dH$ H$m~©Z/ Organic Carbon 33.92 42.73 22.47 0.88

CnbãY ZmBQ´>moOZ/ Available Nitrogen 99.56 0.44 0.0 0.0

CnbãY ’$moñ’$moag/ Available Phosphorus 8.81 42.73 33.48 14.98

CnbãY nmoQ>me/ Available Potassium 14.98 41.85 23.35 19.82

Demonstration trials on water use 
efficiency

To increase the efficiency of water use in grapes 
by the farmers, demonstration trials have been laid 
out in the farmer’s field in Khadak Malegaon in Nasik 
district.

Ob à¶moJ j_Vm na àXe©Z narjU 

{H$gmZmo Ûmam A§Jya _| à¶wº$ Ob H$s j_Vm ~‹T>mZo  Ho$ {bE, 
Zm{gH$ {Obm Ho$ I‹S>H$ _mboJm§d _| {H$gmZ Ho$ ~JrMo _| àXe©Z 
narjU Ama§^ {H$¶m J¶m& 
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_.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 
H$s {H«$¶mAm| na MMm© Ho$ {bE& BZ MMm© gÌm| _| H|$Ð Ho$ d¡km{ZH$m| 
H$m Xb A§Jya CËnmXH$m| H$mo 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 gm§Jbr (5 Aà¡b), Zm{gH$ 
(20 Aà¡b), ~mam_Vr (12 _B©), gmobmnya (16 _B©), gQ>mUm, 
Zm{gH$ (25 OwbmB©) _| 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±

Bgr àH$ma, ~mJdmZm| H$m| ’$b N>±Q>mB© Ho$ ~mX H$s {H«$¶mAm| 
Ho$ {df¶ _| {e{jV H$aZo Ho$ {bE Zm{gH$, Zmam¶UJm±d, ~mam_Vr, 
gm§Jbr, ahmVm ({Obm Ah_XZJa), Am¡a gmobmnwa, _| H«$_e: 17 
{gV§~a, 20 {gV§~a, 21 {gV§~a, 22 {gV§~a, 28 {gV§~a, 13 
Aºy$~a, 2016 H$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$gmZm| H$m| OmZH$mar Xr&  
10000 A§Jya CËnmXH$m| Zo Bg H$m¶©H«$_m| _| ^mJ {b¶m&

�� d¡km{ZH$m| Z| 24-27 AJñV 2016 H$mo nwUo _| Am¶mo{OV 
_.am.Ðm.~m.g§. Ho$ dm{f©H$ gå_obZ _| {ZåZ g§^mfU {X¶o& 

yy qgMmB© Ob H$s H$_r Ho$ H$maU A§Jya CËnmXZ H$s g_ñ¶m 
Am¡a Ho$Zmonr à~§YZ - S>m°. am. Jw. gmo_Hw$da

yy qgMmB© Ob H$s H$_ CnbãYVm _| A§Jya ~JrMm| H$s  
à~§YZ Zr{V - S>m°. A. Hw$. CnmÜ¶m¶

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 
fruit pruning. Team of scientists of the Centre imparts 
latest information to the grape growers. A total of 
about 4000 growers attend these sessions in different 
areas. The following are the details.

Charchasatra for foundation pruning were held 
at Sangli (5th April), Nasik (20th April), Baramati 12th 
May), Solapur (16th May), Satana, Nasik (25th July).  
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

Similarly Charchasatra were organised to 
educate the farmers about practices to be followed 
after fruit pruning, at Nasik, Narayangaon, Baramati, 
Sangli, Rahata (district Ahmednagar), and Solapur, 
on 17th September, 20th September, 21st September, 
22nd September, 28th September, 13th October, 2016 
respectively. Dr. S.D. Sawant, Dr. R.G. Somkuwar, 
Dr. A.K. Upadhyay, Dr. S.D. Ramteke, and Dr. D.S. 
Yadav participated and educated grape growers with 
reference to practices for fruiting season. These events 
were attended by about 10000 grape growers.
�� Scientists delivered lectures in Annual Seminar of 

MRDBS at Pune during 24-27th August 2016.
yy Current problem in grape cultivation and 

canopy management under shortage of 
irrigation water – Dr. R.G. Somkuwar

yy Strategies for managing vineyard under 
less irrigation water availability - Dr. A. K. 
Upadhyay
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yy Use of plant growth regulators and 
physiological disorders - Dr. S.D. Ramteke

yy Raisin production technology and reduction 
in microbial load - Dr. A.K. Sharma

yy Strategy for management of bacterial diseases 
of grapes - Dr. Sujoy Saha

Participation in Charchasatra 
and seminars organised by other 
agencies

�� Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. S.D. 
Ramteke, and Dr. Sujoy Saha participated and 
guided growers in the ‘Field day cum Workshop 
on Production and Export of Quality Grapes’ 
organized by UHS, Bagalkot at farmers’ vineyard 
at village Kengalayutti near Bijapur on 15th April 
2016. Production of elongated exportable grapes 
in Karnataka was the topic of discussion. More 
than 300 grape growers participated. Director 
inaugurated the programme, in presence of Vice-
Chancellor of the University. Scientists of ICAR-
NRCG discussed the package of practices for 
exportable grapes.

�� Dr. S.D. Sawant, Dr. I.S. Sawant, Dr. R.G. 
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. 
Ramteke, Dr. A.K. Sharma and Dr. Sujoy Saha 
participated in ‘Grapes India – 2016 National 
Seminar and Exhibition on Grapes’ jointly 
organized by Karnataka State Grape Growers’ 
Association in coordination with UHS, Bagalkot; 
State Department of Horticulture, Karnataka; and 
Karnataka Wine Board during 24-26th September 
2016 at Vijayapur, Karnataka.

�� Dr. S.D. Sawant participated and delivered 
lecture in the farmers’ meeting convened at KVK, 
Narayangaon on 7th January 2017.

�� Dr. S.D. Sawant participated and delivered lecture 
in the farmer felicitation programme organized 
by Mahindra Agri Solutions Ltd. at Nasik on 9th 
January and at Sangli on 24th January 2017.

�� Dr. S.D. Sawant and Dr. R.G. Somkuwar 
participated and guided farmers in the ‘Agro-
Industry Meet’ organized by ICAR-ATARI, Zone 
VII, Jabalpur at KVK, Neemuch, Madhya Pradesh 
during 11th - 12th  January 2017. 

yy nmXn d¥{Õ {Z¶m_H$m| H$m à¶moJ Am¡a H$m{¶©H$s {dH$ma -  
S>m°. g.X. am_Q>oHo$

yy {H$e{_e CËnmXZ àm¡Úmo{JH$s Am¡a _mBH«$mo{~¶b bmoS> _| 
H$_r - S>m°. AO¶ Hw$_ma e_m© 

yy A§Jya Ho$ ~¡ŠQ>r[a¶m amoJm| H$s à~§YZ Zr{V - S>m°. gwO¶  
gmhm 

AÝ¶ EO|{g¶m| Ûmam Am¶mo{OV MMm© gÌ Am¡a 
go{_Zma _| gh^mJ

�� S>m°. g§.Xr. gmd§V, S>m°. am.Jw. gmo_Hw$da, S>m°. g.X. am_Q>oHo$ 
Am¡a S>m°. gwO¶ gmhm Zo 15 Aà¡b 2016 H$mo ~rOmnwa Ho$ 
g_rn H|$Jb¶wÅ>r Jm±d _o {H$gmZ Ho$ ~JrMo _| ~mJdmZr {dkmZ 
{díd{dÚmb¶, ~mJbH$moQ> Ûmam Am¶mo{OV JwUdÎmm A§Jya Ho$ 
CËnmXZ Am¡a {Z¶m©V na H$m¶©embm Ed§ àjoÌ {Xdg _| ^mJ 
{b¶m Am¡a A§Jya CËnmXH$m| H$m _mJ© Xe©Z {H$¶m& {Z¶m©V Ho$ 
{bE H$Zm©Q>H$ _| b§~o AmH$ma Ho$ A§Jya H$m CËnmXZ MMm© H$m 
_w»¶ {df¶ Wm& 300 go A{YH$ A§Jya CËnmXH$m| Zo ^mJ 
{b¶m& {díd{dÚmb¶ Ho$ Cn Hw$bn{V H$s CnpñWVr _| {ZXoeH$ 
Zo H$m¶©H«$_ H$m CXKmQ>Z {H$¶m& H|$Ð Ho$ d¡km{ZH$m| Zo {Z¶m©Vj_ 
A§Jya Ho$ {bE Amdí¶H$ VH$ZrH$m| na MMm© H$s&

�� S>m°. g§.Xr. gmd§V, S>m°. BÝXw 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°. A. Hw$. e_m© 
Zo 24-26 {gVå~a 2016 Ho$ Xm¡amZ H$Zm©Q>H$ amÁ¶ A§Jya 
CËnmXH$ g§KQ>Z, ~mJdmZr {dkmZ {díd{dÚmb¶, ~mJbH$moQ>, 
amÁ¶ ~mJdmZr {d^mJ Am¡a H$Zm©Q>H$ dmBZ ~moS©> Ûmam {dO¶nwa 
H$Zm©Q>H$ _| Am¶mo{OV "J«oßg B§{S>¶m - 2016: A§Jya na amï´>r¶ 
go{_Zma Am¡a àXe©Zr' _| {hñgm {b¶m Am¡a g§^mfU {XE&

�� S>m°. g§.Xr. gmd§V Zo H¥${dHo$, Zmam¶UJm±d _o Am¶mo{OV {H$gmZm| 
H$s ~¡R>H$ _| ^mJ {b¶m Am¡a g§^mfU {X¶m&

�� S>m°. g§.Xr. gmd§V Zo 9 OZdar 2017 H$mo Zm{gH$ Am¡a 24 
OZdar 2017 H$mo gm§Jbr _| _qhÐm AJ«r gmoë¶ye§g {b{_Q>oS> 
Ûmam Am¶mo{OV {H$gmZ A{^Z§XZ H$m¶©H«$_ _| ^mJ {b¶m Am¡a 
g§^mfU {X¶m&

�� S>m°. g§.Xr. gmd§V Am¡a S>m°. am.Jw. gmo_Hw$da Zo ^mH¥$AZwn  
AQ>mar, µOmoZ, O~bnwa  Ûmam 11-12 OZdar 2017 H$mo 
H¥${dHo$, Zr_M, _Ü¶ àXoe  _o Am¶mo{OV AJ«mo B§S>ñQ´>r _rQ> _| 
^mJ {b¶m Am¡a {H$gmZm| H$m _mJ©Xe©Z {H$¶m&
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�� S>m°. g§.Xr. gmd§V Zo eoVH$ar à¶moJ n[adma Ûmam 26 OZdar 
2017 H$mo gmdS}>, VmbwH$m VmgJm±d, {Obm gm§Jbr _| Am¶mo{OV 
J«m_rU H¥${f àXe©Zr _| ^mJ {b¶m Am¡a g§^mfU {X¶m&

�� S>m°. g§.Xr. gmd§V Zo amÁ¶ ~mJdmZr {d^mJ, _hmamï´> gaH$ma 
Ûmam Zm{gH$ _| 30 OZdar 2017 H$mo Am¶mo{OV H$m¶©H«$_ _| 
J«onZoQ> Ho$ gXñ¶ A§Jya CËnmXH$m| H$m _mJ©Xe©Z {H$¶m& 

�� S>m°. g§.Xr. gmd§V, S>m°. am.Jw. gmo_Hw$da Am¡a S>m°. Xr.qg. 
¶mXd Zo 13 ’$adar 2017 H$mo H¥${dHo$, ~mam_Vr Ûmam JmoQ>m|S>r, 
VmbwH$m B§Xmnwa, {Obm nwUo _| Am¶mo{OV ""{Z¶m©V CÝ_wI 
A§Jya CËnmXZ na H$m¶©H«$_'' _| ^mJ {b¶m Am¡a {H$gmZm| H$m 
_mJ©Xe©Z {H$¶m&

�� S>m°. am.Jw. gmo_Hw$da Zo 19 OZdar H$mo H¥${dHo$ ~mam_Vr _| 
Am¶mo{OV H¥${fH$ H$m¶©H«$_ _| ^mJ {b¶m Am¡a {H$gmZm| H$m 
_mJ©Xe©Z {H$¶m& 

àjoÌ ^«_U
�� S>m°. g§. Xr. gmd§V Zo 16 Aà¡b 2016 H$mo OW _| Ob à~ÝY 
Ho$ àXe©Z àjoÌ _| VZo _| {dH¥$V d¥{Õ Ho$ bjU XoIZo Ho$ {bE 
Xm¡am {H$¶m& 

�� S>m°. g§. Xr. gmd§V, S>m°. BÝXw g§ gmd§V Am¡a S>m°. gyOmo¶ gmhm 
Zo amohÿ _| lr àH$me ~m’$Zm Am¡a gm§Jbr _| lr gw^mf Amd} 
Ho$ A§Jya ~JrMm| H$m Xm¡am {H$¶m& Xm¡ao Ho$ Xm¡amZ ~JrMo _| O¡d 
{Z¶§ÌH$m| Ho$ {Z¶{_V à¶moJ Ûmam amoJ {Z¶§ÌU H$m Am§H$bZ 
Am¡a ^{dî¶ _| ~JrMm| _| amoJ Am¡a ZmerOrd H$sQ>m| Ho$ {Z¶§ÌU 
Ho$ {bE O¡d {Z¶§ÌH$m| H$mo EH$sH¥$V à~§YZ H$m¶©H«$_ _| em{_b 
H$aZo H$s g§^mdZm na MMm© H$s JB©& 

�� S>m°. am. Jw. gmo_Hw$da Zo 24-15 OZdar 2017 H$mo OmbZm Ho$ 
A§Jya ~JrMm| H$m ̂ «_U {H$¶m Am¡a _oam Jm±d _oam Jm¡ad H$m¶©H«$_ 
Ho$ {bE ñWm{ZH$ ZoVmAm| go MMm© Ho$ {bE ~¡R>H$ gw{ZpíMV H$s& 

H¥${f {dkmZ _obm/àXe©Zr _| gh^mJ 

�� ^mH¥$AZwn-am.A§.AZw.H|$. Zo _hmamï´>, Am¡a CÎma àXoe _| 
Am¶mo{OV N>: {d{^Þ {H$gmZ _obm/àXe©Zr _| ñQ>m°b bJmE& 
{d{^Þ àmoÚmo{J{H$¶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 J¶m& g§ñWmZ Ho$ _w»¶ àH$meZ H«$¶ Ho$ {bE 
CnbãY H$am¶o JE& H$ar~ 1500 bmoJm| Zo {ZåZ{b{IV 
àXe©{Z¶m| _| H|$Ð Ho$ ñQ>m°b H$m ^«_U {H$¶m&

�� Dr. S.D. Sawant participated and delivered lecture 
in the Rural Agricultural Exhibition organized by 
Shetkari Prayog Parivar at Savarde, Tal. Tasgaon, 
Dist. Sangli on 26th January 2017.

�� Dr. S.D. Sawant participated and guided 
grape growers of GrapeNet in the programme 
organized by State Dept. of Horticulture, Govt. of 
Maharashtra at Nasik on 30th January 2017.

�� Dr. S.D. Sawant, Dr. R.G. Somkuwar and Dr. D.S. 
Yadav attended ‘Programme on export oriented 
grape production’ organized by KVK, Baramati 
on 13th February 2017 at Gotondi, Tal. Indapur.

�� Dr. R.G. Somkuwar attended Krishik at KVK, 
Baramati on 19th January 2017 and guided the 
farmers.

Field Visits

�� Dr. S.D. Sawant visited demonstration plot on 
water management at Jath to see some abnormal 
growth on stems on 16th April 2016.

�� Dr. S.D. Sawant, Dr. Indu S. Sawant and Dr. 
Sujoy Saha visited the grape farms of Mr. Prakash 
Bafana at Rohu and of Mr. Subhash Arve at Sangli 
to assess the disease control obtained by regular 
use of bio-control agents, and to discuss regarding 
future possibilities for integrating bio-control 
as an effective tool in vineyards for disease and 
insect pest management.

�� Dr. R.G. Somkuwar visited grape vineyards at 
Jalna and finalized the meeting with local leaders 
under Mera Gaon Mera Gaurav during 24-25th 
January 2017.

Participation in Krishi Vigyan Mela / 
Exhibitions

�� ICAR-NRCG arranged stalls in six Kisan Melas/ 
Exhibitions organized in Maharashtra and Uttar 
Pradesh. Developed technologies were displayed 
in the form of posters. Live samples of grapes, 
raisins, juice etc. were also displayed on the stalls. 
Important publications of the institute were made 
available for sale. About 1500 people visited 
institute’s stall during the following exhibitions.
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yy gH$mb AJ«modZ A§Jya-AZma EŠñnmo-2016 - 19-21 
AJñV - ~mam_Vr& 

yy {H$gmZ {Xdg - 15 Aºy$~a 2016 - ^mH¥$AZwn-
^mH¥$AZwg§, joÌr¶ ñQ>oeZ, nwUo& 

yy joÌr¶ H¥${f _obm ""H¥${f Hw$å^ 2016'' - 28-30 
Zd§~a 2016 - _wO’$aZJa&  

yy _hm AJ«mo 2016-24-27 {Xgå~a 2016 - Am¡a§Jm~mX&  

yy 24dt amï´>r¶ ~mb {dkmZ H$m±J«og 2016 - 27-31 
{Xgå~a - ~mam_Vr, nwUo&  

yy ½bmo~b EJ«r bmBd So>_mo  EJ«r àXe©Zr Am¡a gå_obZ - 
2017- H¥${dHo$, Zmam¶U Jm±d, nwUo&  

XyaXe©Z H$m¶©H«$_ 
�� S>m°. g§.Xr. gmd§V: "Am_Mr _mVr Am_Mr _mUg§' - XyaXe©Z 
H|$Ð, _w§~B© - 13 OwbmB© 2016&

�� S>m°. g§.Xr. gmd§V: ÐmjmVrb EH$mpË_H$ amoJ ì¶dñWmnZ- 
H¥${fXe©Z (’$moZ-BZ bmBd) H$m¶©H«$_, gh¶mÐr M¡Zb, _w§~B© 
XyaXe©Z - 27 Aºy$~a 2017& 

�� S>m°. am.Jw. gmo_Hw$da: qgMmB© Ob H$s H$_r H$s pñW{V _| 
Ho$Zmonr à~§YZ  gh¶m{Ð M¡Zb, _w§~B© XyaXe©Z - 15 AJñV 
2016& 

�� S>m°. A. Hw$. CnmÜ¶m¶: A§Jya _| Ob à~§YZ - gh¶m{Ð M¡Zb, 
_w§~B© XyaXe©Z - 15 AJñV 2016& 

�� S>m°. g. X. am_Q>oHo$: A§Jya H$s ZB© {H$ñ_|  _§Oar ZdrZ Am¡a 
_o{S>H$m XyaXe©Z H|$Ð, nwUo& 

yy Sakal Agrowon Grapes - Pomegranate 
Expo-2016 during 19-21st August, 2016 at 
Baramati.

yy Farmers’ Day at IARI Regional Station, Pune 
on 15th October 2016.

yy Regional Agriculture Fair “Krishi Kumbh 
2016” at Muzaffarnagar during 28-30th 
November 2016.

yy Maha Agro-2016 at Aurangabad. 24-27th 
December 2016.

yy 24th National Children’s Science Congress 
2016 at Baramati, Pune 27-31st December 
2016.

yy Global Agri Live Demo Agri Exhibition and 
Conference - 2017 at KVK, Narayangaon, 
Pune.

Television Programmes
�� Dr. S.D. Sawant: "Am_Mr _mVr Am_Mr _mUg§' - 

Doordarshan Kendra, Mumbai - 13th July 2016.
�� Dr. S.D. Sawant: "ÐmjmVrb EH$mpË_H$ amoJ ì¶dñWmnZ' - 

Krishidarshan (Phone-in-Live) programme on 
Sahyadri channel of Mumbai Doordarshan - 27th 
October 2016.

�� Dr. R.G. Somkuwar: Canopy management under 
shortage of irrigation water - Sahyadri channel of 
Mumbai Doordarshan - 15th August 2016.

�� Dr A. K. Upadhyay: Water Management 
in Grapes  - Sahyadri channel of Mumbai 
Doordarshan -15th August, 2016.  

�� Dr. S.D. Ramteke: New varieties of grapes: Manjri 
Naveen and Medika on DDK, Pune. 

àXe©Zr ‘| gh^mJ
Participation in exhibition
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�� Dr. S.D. Ramteke: Use of plastic in grape 
cultivation and precautions to be taken during 
winter season to avoid the physiological disorders 
on Doordarshan. 

Radio Talk broadcasted by 
Aakashvani, Pune
�� Dr. S.D. Ramteke: i) Increasing the bud 

fruitfulness with the use of PGRs and other 
means during back pruning in grapes, ii) Use of 
bioregulators for production of export quality 
grapes, iii) Precautions to be taken during winter 
season to avoid the physiological disorders.

Video conferencing to guide the 
grape growers

The following video conferencing sessions were 
held to guide the grape growers of different regions. 
The scientists of the institute guided the growers in 
their field of specialisation.
�� 22nd - 23rd Nov. 2016 – Grape growers of Nasik 

and Sangli 
�� 3rd Feb 2017 - grape growers of Walwa (adopted 

village under MGMG)

�� S>m°. g. X. am_Q>oHo$: A§Jya IoVr _| ßbmpñQ>H$ H$da H$m à¶moJ 
Am¡a H$m{¶©H$s {dH$mam| go ~MmZo Ho$ {bE gXu _m¡g_ _| {bE 
OmZo dmbr gmdYm{Z¶m± XyaXe©Z&

AmH$medmUr, nwUo na àgm[aV ao{S>¶mo dmVm©
�� S>m°. g.X. am_Q>oHo$: (H$) AmYmar¶ N>±Q>mB© Ho$ Xm¡amZ nrOrAma 
à¶moJ Am¡a AÝ¶ VarH$m| Ûmam A§Jya _| H${bH$m ñ’w$Q>Z _| d¥{Õ  
(I) {Z¶m©V JwUdËVm A§Jyam| Ho$ CËnmXZ Ho$ {bE O¡d{Z¶m‘H$m| 
H$m à¶moJ (J) H$m{¶©H$s {dH$ma go ~Mmd Ho$ {bE erV F$Vw ‘o 
Amdí¶H$ gmdYmZr&

{d{S>¶mo H$m°Ý’«|$qgJ Ûmam {H$gmZm| H$mo  
_mJ©Xe©Z

{d{^Þ joÌm| Ho$ A§Jya CËnmXH$m| H$mo _mJ©Xe©Z XoZo Ho$ {bE {ZåZ 
{d{S>¶mo H$m°Ý’«|$qgJ gÌ Am¶mo{OV {H$E JE& H|$Ð Ho$ d¡km{ZH$m| Zo 
AnZo {deofkVm joÌ _| CËnmXH$m| H$m _mJ©Xe©Z {H$¶m& 

�� 22 Am¡a 23 Zd§~a 2016- Zm{gH$ Am¡a gm§Jbr Ho$ CËnmXH$m| 
H$m ghgÌ

�� 3 ’$adar 2017  dmëdm (_oam Jm±d _oam Jm¡ad Ho$ A§VJ©V) Ho$ 
A§Jya CËnmXH$
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à{ejU Am¡a j_Vm {Z_m©U
TRAINING AND CAPACITY BUILDING 

{dXoem| _| à{VZw¶w{º$
�� S>m°. H$m¡{eH$ ~¡ZOu Zo _bo{e¶Z nm_ Am°Bb ~moS©> H$s àmoJ«m_ 
gbmhH$ma g{_{V (nrEgr) - ImÚ nmofU Am¡a JwUdÎmm 
Cng{_{V Ho$ gXñ¶ Ho$ ê$n _| 11-15 Aà¡b 2016 H$mo 
_bo{e¶Z nm_ Am°Bb ~moS©> H$s àmoJ«m_ gbmhH$ma g{_{V 
(nrEgr) H$s ~¡R>H$ _| ^mJ {b¶m& 

à{ejU A{YJ«hU
�� S>m°. BÝXw gmd§V, ZmoS>b A{YH$mar, EMAmaS>r Zo 21-23 
’$adar 2017 Ho$ Xm¡amZ Zm_©, h¡Xam~mX _| Am¶mo{OV EMAmaS>r 
ZmoS>b A{YH$mar Ûmam à{ejU H$m¶m] Ho$ à^mdr H$m¶m©Ýd¶Z 
Ho$ {bE XjVm g§dY©Z H$m¶©H«$_ na à{ejU H$m¶©H«$_ _| ^mJ 
{b¶m& 

�� S>m°. Xr {g ¶mXd Am¡a S>m°. ~m.~m. ’$m°ÝS> Zo grEgAmB©Ama- 
amï´>r¶ agm¶Z à¶moJembm, nwUo _| 13-17 OyZ 2016 
Ho$ Xm¡amZ ""BboŠQ´>mo{’${O¶mobm°{OH$b [aH$m°{Sª>J Am¡a H$sQ>  
Ho$_mogoÝgar à{V{H«$¶mAm| H$m {díbofU'' na à{ejU {b¶m&

�� S>m°. Ah_X e~ra Q>r nr, Zo E~r gmB©Šg, Jw‹S>Jm±d Ûmam 
Am¶mo{OV à{ejU H$m¶©H«$_m| ""{b{nS>mo{_Šg na CÞV 
à{ejU'' Am¡a ""Cƒ {d¶moOZ Ebgr-E_Eg/E_Eg'' na 
CÞV à{ejU _| ^mJ {b¶m& 

�� gwlr AZwnm Q>r Zo ^mH¥$AZwn àm¶mo{OV Am¡a ~mJdmZr 
_hm{dÚmb¶, ~mJdmZr {dkmZ {díd{dÚmb¶, ~mJbH$moQ> 
Ûmam 1-21 OwbmB© 2016 H$mo Am¶mo{OV J«rî_ à{ejU 
H$m¶©H«$_ ""~mJdmZr ’$gbm| Ho$ gwYma Ho$ {bE OrZmo{_H$ òmoVm| 
H$m AÝdofU'' _| ^mJ {b¶m&

�� gwlr e{_©ð>m ZmB©H$ Zo ^mH¥$AZwn-^mH¥$AZwg§, ZB© {Xëbr Ûmam 
12 OZdar - 1 ’$adar 2017 H$mo Am¶mo{OV erVH$mbrZ 
à{ejU H$m¶©H«$_ ""~mah_mgr ~mJdmZr ’$gbm| H$s {H$ñ_ 

Deputation Abroad 
�� Dr. K. Banerjee attended Programme Advisory 

Committee (PAC) Meeting of Malaysian Palm Oil 
Board in Malaysia during 11-15th April 2016 as 
Member of the PAC – Food Nutrition and Quality 
Sub-Committee of the Malaysian Palm Oil Board.

Training Acquired

�� Dr. Indu S. Sawant,	Nodal Officer, HRD 
participated in the Training Programme on 
“Competency Enhancement Programme for 
Effective Implementation of Training Functions 
by HRD nodal Officers of ICAR” during 21st – 
23rd February 2017 at NAARM, Hyderabad.

�� Dr. D.S. Yadav and Dr. B.B. Fand received 
training on ‘Electrophysiological recording and 
analysis of insect chemosensory responses’ at 
CSIR - National Chemical Laboratory, Pune, 
during 13-17th June 2016.

�� Dr. Ahammed Shabeer T.P. attended training 
programmes ‘Advance training on lipidomics’ 
during 17-21st January and ‘Advance training on 
high resolution LC-MS/MS’ during 14-18th March 
2017 organized by AB Sciex, Gurgaon.

�� Ms. Anupa T. participated in ICAR sponsored 
summer school on ‘Exploring Genomics resources 
for the improvement of horticultural crops’ 
organized by College of Horticulture, University 
of Horticultural Sciences, Bagalkot, during 1-21st 
July 2016.

�� Ms. Sharmistha Naik attended winter school on 
“Recent advances in breeding approaches and 
varietal development of perennial horticultural 
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{dH$mg Am¡a àOZZ {d{Y¶m| _| AmYw{ZH$ CÞ{V'' _| ^mJ 
{b¶m& 

�� lr _wZre J§Vr, gwlr e¡bOm gmQ>_, lr àgmX nr. H$b^moa 
Am¡a lr {d. X. Jm¶H$dm‹S> Zo 19-24 OZdar 2017 H$mo 
^mH¥$AZwn-amAñQ´>¡gà g§ñWmZ, ~mam_Vr _| Am¶mo{OV 
^mH¥$AZwn- B©Amanr (E_AmB©Eg A±S> Eµ’$E_Eg) na à{ejU 
H$m¶©H«$_ _| ^mJ {b¶m&  

�� lr ~r. ~r. Im‹S>o Zo ̂ mH¥$AZwn-^maVr¶ IoVr àUmbr AZwg§YmZ 
g§ñWmZ, _moXrnwa_, _oaR> Ûmam 19-24 {gV§~a 2016 Ho$ Xm¡amZ 
Am¶mo{OV àjoÌ à~§YZ na ao’«o$ea H$mog© _| ^mJ {b¶m& 

�� gwlr e¡bOm gmQ>_ Zo 25-30 OwbmB© 2016 Ho$ Xm¡amZ 
^mH¥$AZwn-^mH¥$gm§AZwg§ñWmZ, ZB© {Xëbr Ûmam Am¶mo{OV 
à{ejU H$m¶©H«$_ ""ZoQ>d{Hª$J ~o{gŠg Am¡a à~§YZ'' _| ^mJ 
{b¶m&  

�� lr àgmX nr. H$mb^moa Zo ^mH¥$AZwn - Zm_©, h¡Xam~mX Ûmam 
27-28 Aà¡b 2016 H$mo Am¶mo{OV ^mH¥$AZwn g§ñWmZm| 
Ho$ {bE grnrnr nmoQ>©b Ho$ O[a¶o EZAmB©gr Ho$ B©-IarX H$m 
H$m¶m©Ýd¶Z na à{ejU H$m¶©H«$_ _| ^mJ {b¶m&  

à{ejU H$m¶©H«$_m| H$m Am¶moOZ

H|$Ð _| {ZåZ{b{IV à{ejU H$m¶©H«$_ Am¶mo{OV {H$E JE Am¡a 
H|$Ð Ho$ d¡km{ZH$ CZHo$ {deofkVm joÌ Ho$ {bE ómoV ì¶{º$ Wo& 

A§Jya CËnmXH$m| Ho$ {bE

�� Ho$ÝÐ Zo _.am.Ðm.~m.g§. Ho$ gh¶moJ go A§Jya CËnmXH$m| Ho$ {bE 
20-27 OyZ 2016 Ho$ Xm¡amZ A§Jya IoVr _| AmYw{ZH$ VH$ZrH$ 
na à{ejU H$m¶©H«$_ Am¶mo{OV {H$¶m&  

¶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¡& 25 à{V^m{J¶m| Zo ^mJ {b¶m& S>m°. AO¶ 
Hw$_ma e_m© Ed§ Hw$ e{_ñR>m ZmBH$ Zo H$m¶©H«$_ H$m g_Ýd¶ {H$¶m&  

�� S>m°. g§.Xr. gmd§V, S>m°. BÝXw gmd§V, S>m°. am.Jw. gmo_Hw$da,  
S>m°. A.Hw$. CnmÜ¶m¶, S>m°. g.X. am_Q>oHo$, S>m°. gwOmo¶ gmhm 
Am¡a S>m°. ~m.~m. ’$m°ÝS> Zo H¥${dHo$ Zmam¶UJm±d Am¡a ̂ mH¥$AZwn-
amA§AZw H|$Ð Ûmam 20 {gV§~a 2016 H$mo J«m_moÞ{V _ÊS>b, 
débdm‹S>r (Zmam¶UJm±d) _| Am¶mo{OV à{ejU H$m¶©H«$_ _| 
A§Jya CËnmXH$m| H$m EH$sH¥$V ZmerOrd à~§YZ, EH$sH¥$V nmofU 

crops” organized by ICAR-Indian Agricultural 
Research Institute, New Delhi, during 12th January 
to 1st February 2017.

�� Mr. Munish Ganti, Ms. Shailaja Satam, Mr. 
P.P. Kalbhor and Mr. V.D. Gaikwad attended 
training programme on ICAR-ERP (MIS & FMS) 
organized at ICAR-NIASM, Baramati during 19th-
24th January 2017.

�� Mr. B.B. Khade participated in the ‘Refresher 
Course on Farm Management’ organized at ICAR-
Indian Institute of Farming Systems Research, 
Modipuram, Meerut during 19-24th September 
2016.

�� Ms. Shailaja Satam attended training programme 
on ‘Networking: Basics and Management’ 
organized by ICAR-IASRI, New Delhi during 25-
30th July 2016.

�� Mr. P.P. Kalbhor attended training programme on 
‘Implementation of NIC’s e-Procurement solution 
through CPP Portal for ICAR Institutes (Western 
Zone)’ organized at ICAR-NAARM, Hyderabad 
during 27-28th April 2016.

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 MRDBS organized 

training programme on ‘Advanced techniques in 
viticulture’ for grape growers during 20-27th June 
2016. 

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. 
25 participants attended. Dr. A.K. Sharma and Ms. 
Sharmishtha Naik coordinated the programme.
�� Dr. S.D. Sawant, Dr. Indu S. Sawant, Dr. R.G. 

Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke, 
Dr. Sujoy Saha and Dr. B.B. Fand guided grape 
growers on integrated pest management, integrated 
nutrient management, water management, canopy 
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management, use of plant growth regulators 
in the training programme organized by KVK 
Narayangaon in collaboration with ICAR-NRCG 
on 20th September 2016 at Gramonnati Mandal, 
Warulwadi (Narayangaon).

For technical personnel of APEDA 
nominated laboratories

The following training programs coordinated by 
Dr K. Banerjee and Dr Ahammed Shabeer T.P. were 
organised.
�� ‘Training-cum-Proficiency Test program on 

peanuts’ was organized on 7th April 2016 to 
demonstrate sample preparation and HPLC-
fluorescence analysis of aflatoxin residues 
in peanuts and peanut processed products. 
Subsequently, the test material of peanut 
was distributed to the representatives of the 
laboratories for proficiency test. 

�� Training programme on “pesticide residue analysis 
by LC-MS/MS (Xevo TQS) with special emphasis 
on single residue analysis” was organized on 9th 
August 2016.

�� Training-cum-Proficiency Test program on 
“Pre-harvest sampling and analytical methods 
for agrochemical residue analysis in grapes’ was 
organized on 11th November 2016. Subsequently, a 
homogenized test material of grape was distributed 
to the representatives of the laboratories for 
proficiency test in terms of identification and 
quantification of residues. 

�� ‘Training and technical advice on the preparation 
of ISO IEC 17043 accreditation’ under the EU-
India Capacity Building Initiative for Trade 
Development in India was organized with the 
support of the European Commission (through 
APEDA) on 16-19th November, 2016. 

�� “Training-cum-Proficiency Test programmes 
on okra, curry leaves and pomegranate” were 
organized on 17th January, 2017 for demonstration 
of the generic buffered ethyl acetate extraction 
based sample preparation method for residue 
analysis in fruits and vegetables with special 
reference to okra, curry leaf and pomegranate. 
Subsequently, the test materials of these three 
matrices were distributed to the representatives of 
the laboratories for proficiency test. 

à~§YZ, Ob à~§YZ, Ho$Zmonr à~§YZ, nmXn d¥{Õ {Z¶m_H$m| 
na _mJ©Xe©Z {H$¶m&

E{nS>m Zm{_V à¶moJembmAm| Ho$ VH$ZrH$s ì¶{º$¶m| Ho$ 
{bE

S>m°. H$m¡{eH$ ~¡ZOu Am¡a S>m°. Ah_X eã~ra Q>r. nr. Ûmam 
g_pÝdV {ZåZ à{ejU H$m¶©H«$_m| H$m Am¶moOZ {H$¶m J¶m& 

�� _y±J’$br Am¡a _y±J’$br àg§ñH¥$V CËnmXm| _| E’$bmQ>m°pŠgZ 
{díbofU Ho$ {bE Z_yZm V¡¶mar Am¡a EMnrEbgr- âbmo[ag|g 
{díbofU Ho$ {bE 7 Aà¡b 2016 H$mo "‘y§J’$br ‘| à{ejU- 
XjVm narjU H$m¶©H«$_' H$m Am¶moOZ {H$¶m J¶m& VËníMmV, 
XjVm narjU Ho$ {bE à¶moJembmAm| Ho$ à{V{Z{Y¶m| H$mo 
narjU gm_J«r ~m§Q>r JB©&

�� 9 AJñV 2016 H$mo EH$b Ad{eï> {díbofU na {deof 
Ü¶mZ Ho$ gmW "Ebgr-E_Eg/E_Eg ({Odmo Q>rŠ¶yEg) na 
H$sQ>ZmeH$ Ad{eï> {díbofU' na à{ejU H$m¶©H«$_&

�� 11 Zd§~a 2016 H$mo "A§Jya _| H¥${f agm¶Z Ad{eï> {díbofU 
Ho$ {bE Vw‹S>mB© nyd© Z_yZm g§J«h Am¡a {díbofU {d{Y¶m±' na 
à{ejU-XjVm narjU H$m¶©H«$_ H$m Am¶moOZ {H$¶m J¶m& 
VËníMmV, nhMmZ Am¡a à_mUrH$aU _| XjVm narjU Ho$ 
{bE à¶moJembmAm| Ho$ à{V{Z{Y¶m| H$mo EH$ê$n narjU gm_J«r 
~m§Q>r JB©&

�� 16-19 Zd§~a H$mo ̂ maV _| ì¶mnma {dH$mg Ho$ {bE ¶yg§K^maV 
j_Vm {Z_m©U nhb Ho$ A§VJ©V ¶yamonr¶ Am¶moJ (E{n‹S>m Ho$ _
mÜ¶_ go) Ho$ gh¶moJ go "AmB©EgAmo AmB©B©gr17043 _mÝ¶Vm 
Ho$ {bE V¡¶mar na à{ejU Am¡a VH$ZrH$s gbmh' H$m¶©H«$_ 
Am¶mo{OV {H$¶m J¶m&

�� 17 OZdar 2017 H$mo ’$b Am¡a gpãO¶m| {deofV: q^S>r, H$ar 
nÎmr Am¡a AZma _| Ad{eï> {díbofU Ho$ {bE gm_mÝ¶ ~µ’$a 
¶wº$ BWmBb EgrQ>oQ> n[aîH$aU AmYm[aV Z‘yZm V¡¶mar {d{Y 
Ho$ àXe©Z Ho$ {bE "q^S>r, H$ar nÎmr Am¡a AZma na à{ejU- 
XjVm narjU H$m¶©H«$_' H$m Am¶moOZ {H$¶m J¶m& VËníMmV, 
XjVm narjU Ho$ {bE à¶moJembmAm| Ho$ à{V{Z{Y¶m| H$mo BZ 
VrZ _¡{Q´>>Šg H$s narjU gm_J«r ~m§Q>r JB©&

�� 23 OZdar 2017 H$mo Zm{gH$ Ho$ EH$ ~JrMo _| ""H¥${f agm¶Z 
{díbofU Ho$ {bE A§Jya _| Vw‹S>mB©-nyd© à{VM¶Z VH$ZrH$'' na 
à{ejU Am¶mo{OV {H$¶m J¶m& 2008 _| _mZH$sH¥$V Vw‹S>mB© 
nyd© H«$_a{hV à{VM¶Z VH$ZrH$ H$m àXe©Z {X¶m J¶m& Bg 
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H$m¶©H«$_ _| Xoe^a go {d{^Þ à¶moJembmAm| Ho$ 140 go A{YH$ 
à{ejUm{W©¶m| Zo ^mJ {b¶m&

�� 20-24 OZdar 2017 Ho$ Xm¡amZ "’$b Am¡a gpãO¶m| _| 
H$sQ>ZmeH$ Ad{eï>, E§Q>r~m¶mo{Q>H$ Am¡a nmXn d¥{Õ {Z¶m_H$m| 
Ho$ {díbofU' na à{ejU H$m¶©H«$_ Am¶mo{OV {H$¶m J¶m& 
Bg H$m¶©H«$_ _| {d{^Þ à¶moJembmAm| go 25 go A{YH$ 
à{ejm{W©¶m| Zo ^mJ {b¶m& 

�� 30 OZdar go 3 ’$adar 2017 Ho$ Xm¡amZ 20 à{V^m{J¶m| Ho$ 
{bE ""’$b Am¡a gpãO¶m| _| H$sQ>ZmeH$ Ad{eï>, E§Q>r~m¶mo{Q>H$ 
Am¡a nmXn d¥{Õ {Z¶m_H$m| Ho$ {díbofU'' na à{ejU H$m¶©H«$_ 
Am¶mo{OV {H$¶m J¶m&

�� EAmoEgr BÝQ>aZoeZb B§{S>¶m goŠeZ Ho$ gh¶moJ go 2-4 
’$adar 2017 Ho$ Xm¡amZ "Orgr-E_Eg/E_Eg Am¡a 
Ebgr-E_Eg/E_Eg na H$sQ>ZmeH$ Ad{eï>, Am¡a nmXn 
d¥{Õ {Z¶m_H$m| H$m {díbofU' na à{ejU H$m¶©H«$_ Am¶mo{OV 
{H$¶m J¶m& ImÚ narjU H$aZo dmbr {d{^Þ à¶moJembmAm| 
Ho$ 15 agm¶H$m| Zo Bg à{ejU _| ^mJ {b¶m& 

CÚmoJ H${_©¶m| Ho$ {bE

�� 5-6 AJñV 2016 H$mo ""A§Jya _| EH$sH¥$V ZmerOrd à~§YZ'' 
na XjVm {Z_m©U Am¡a H$m¡eb {dH$mg à{ejU H$m¶©H«$_ H$m 
Am¶moOZ {H$¶m J¶m& _¡gg© B©. AmB©. S>çynm|Q> B§{S>¶m àmBdoQ> 
{b{_Q>oS> Ho$ 25 A{YH$m[a¶m| Zo Bg H$m¶©H«$_ _| ^mJ {b¶m& 
S>m°. BÝXw gmd§V, S>m°. gwOmo¶ ghm Am¡a S>m°. Xr. {g. ¶mXd Zo 
H$m¶©H«$_ H$m g_Ýd¶Z {H$¶m&

�� 7-8 Zd§~a 2016 Ho$ Xm¡amZ EEµ’$nrAmaAmo Ho$ Zm¡ àmoOoŠQ> 
ñQ>m’$ Ho$ {bE ""JwUdÎmm A§Jyam| H$m CËnmXZ'' na ~hþJ«mhr 
CÝ_wIrH$aU à{ejU Am¶mo{OV {H$¶m J¶m& S>m°. am.Jw. 
gmo_Hw$da, S>m°. A.Hw$. e_m© Am¡a gwlr e{_©ð>m Zm¶H$ Zo 
H$m¶©H«$_ H$m g_Ýd¶Z {H$¶m& 

^mH¥$AZwn-am.A§.AZw.H|$. Ho$ H${_©¶m| Ho$ {bE

�� H|$Ð Ho$ g^r d¡km{ZH$m| Ho$ {bE 4 _B© 2016 H$mo "Amdí¶H$ 
kmZ, g§Mma Am¡a n[aYmZ H$m¡eb; noeo g§~§Yr {eï>mMma Am¡a 
Q>r_ {Z_m©U, Am¡a Q>r_ Ho$ bú¶m| H$s {Xem à~§YZ Am¡a H$m¶©' 
na à{ejU H$m¶©H«$_ Am¶mo{OV {H$¶m J¶m& Bg H$s à{ejH$ 
_¡gg© dmgZ Zm°boO h~, _w§~B© go gwlr nyZ_ AgdmZr Wt& 

�� g^r d¡km{ZH$m| Ho$ {bE 8 Zd§~a 2016 H$mo ""AmB©nrAma 
OmJê$H$Vm'' na à{ejU Am¶mo{OV {H$¶m J¶m& lr amKd|Ð 

�� “Pre-harvest sampling of grapes for agrochemical 
residue analysis” was organized on 23rd January, 
2016 in Nashik at a registered vineyard. Pre-
harvest random sampling technique standardized 
since 2008 was demonstrated. It was attended by 
more than 140 trainees from different laboratories 
across the country.

�� Training programme on “Analysis of pesticide 
residue, antibiotics and plant growth regulators in 
fruits and vegetables” was organized during 20th - 
24th January, 2017. It was attended by more than 
25 trainees of different laboratories.

�� Training programme on “Analysis of pesticide 
residue, plant growth regulators in fruits and 
vegetables” was organized during 30th January - 
3rd February 2017 for twenty participants. 

�� Training programme on “Pesticide residues and 
plant growth regulators analysis using GC-MS/
MS and LC-MS/MS” was organised during 
2-4th February, 2017 in collaboration with the 
India section of AOAC international. Around 15 
chemists from different food testing laboratories 
participated in the programme. 

For industry personnel
�� Capacity building and skill development training 

programme on “Integrated Pest Management in 
Grapes” was organized during 5-6th August 2016. 
Twenty-five officials of M/s E.I. DuPont India 
Private Limited participated in the programme. 
Dr. Indu S. Sawant, Dr. Sujoy Saha, and Dr. D.S. 
Yadav coordinated the programme.

�� Comprehensive orientation training on 
‘Production of quality grapes’ was organized 
for nine project staff of AFPRO during  7-8th 
November 2016. Dr. R.G. Somkuwar, Dr. A.K. 
Sharma, and Ms. Sharmistha Naik coordinated the 
programme.

For ICAR-NRCG staff
�� Training programme on ‘Essential learning, 

communicating and dressing skills; professional 
etiquettes and team building, managing and 
working towards team goals’ was organized for all 
scientists on 4th May 2016. The trainer was Ms. 
Punam Aswani from M/s Wasan Knowledge Hub, 
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Mumbai.
�� Training programme on ‘IPR awareness’ was 

organized on 8th November 2016. Mr Raghavendra 
Bhat, Indian Patent Agent and Assistant Manager, 
Legasis Services Pvt. Ltd imparted the training.

�� Training programme on “Statistical methods 
and tools for experiments in agriculture” was 
organized at the Centre during 8-9th March 2017. 
Dr Eldho Varghese, an expert speaker from ICAR-
IASRI, New Delhi was invited to provide training.

�� Training programme on “Good Laboratory 
Practices (GLP) accreditation for pesticide residue 
field trial” was organized during 21-23rd March 
2017. Dr. Selven from Ross Laboratory, Pune, 
who is a GLP expert, was the sole faculty for this 
training, and the scientists and project staffs of the 
NRL participated in this training.

Training given / summer training / 
invited lectures

Invited lecture
�� Dr. K. Banerjee conferred training on ‘Latest 

analytical requirements to meet global demands in 
food testing’, in the trainers’ training programme 
organized by Export Inspection Council in 
collaboration with FSSAI, Government of India, 
at Pilot Test House, Mumbai on 18th November  
2016.

�� Dr. K. Banerjee conferred training on ‘Analytical 
quality control in pesticide residue analysis’ at 
NIPHM, Hyderabad on 24th March 2017 at Trainers’ 
Training Program on Pesticide Residue Analysis, 
organized by FSSAI, Government of India.

MoU with Universities
�� Umbrella Memorandum of Understanding signed 

with Indira Gandhi Krishi Vishwavidyalaya, 
Raipur on 26th April 2016 and with  Sam 
Higginbottom Institute of Agriculture, Technology 
& Sciences, Allahabad on 2nd May 2016 for 
facilitating student’s training/postgraduate 
research work.

^Q>, ^maVr¶ noQ>|Q> EO|Q> Am¡a ghm¶H$ _¡ZoOa, brJo{gg 
g{d©gog àmBdoQ> {b{_Q>oS> Zo ¶h à{ejU {X¶m& 

�� H|$Ð _| d¡km{ZH$m|, [agM© ’¡$bmo Am¡a VH$ZrH$s H${_©¶m| Ho$ {bE 
8-9 _mM© 2017 H$mo ""H¥${f à¶moJm| Ho$ {bE gm§p»¶H$s {d{Y¶m± 
Am¡a gmYZ'' na à{ejU H$m¶©H«$_ Am¶mo{OV {H$¶m J¶m& S>m°. 
EëT>mo d{J©g, d[að> d¡km{ZH$, ^mH¥$AZwn-^mH¥$gm§AZw g§ñWmZ, 
ZB© {Xëbr H$mo ¶h à{ejU XoZo Ho$ {bE Am_§{ÌV {H$¶m J¶m 
Wm&

�� ""H$sQ>ZmeH$ Ad{eï> joÌ narjU Ho$ {bE CÎm_ à¶moJembm 
AmMaU (OrEbnr) _mÝ¶Vm'' na à{ejU H$m¶©H«$_ 21-
23 _mM© 2017 H$mo Am¶mo{OV {H$¶m J¶m& S>m°. gobdZ, am°g 
à¶moJembm, nwUo, Omo EH$ OrEbnr {deofk h¢ Bg H$m¶©H«$_ 
_| EH$_mÌ à{ejH$ Wo& EZAmaEb Ho$ d¡km{ZH$m| Am¡a àmoOoŠQ> 
ñQ>m’$ Zo Bg à{ejU _| ^mJ {b¶m& 

à{ejU XoZm / J«rî_ à{ejU / Am_§{ÌV 
ì¶m»¶mZ

Am_§{ÌV ì¶m»¶mZ

�� S>m°. H$m¡{eH$ ~¡ZOu Zo Eµ’$EgEgEAmB©, ^maV gaH$ma Ho$ 
gh¶moJ go {Z¶m©V {ZarjU n[afX Ûmam _w§~B© _| 18 Zd§~a H$mo 
Am¶mo{OV à{ejH$m| H$m à{ejU H$m¶©H«$_ _| ""ImÚ narjU 
_| d¡pídH$ _m§Jm| H$mo nyam H$aZo Ho$ {bE ZdrZV_ {díbofUmË_H$ 
Amdí¶H$VmE§'' {df¶ na à{ejU {X¶m&

�� S>m°. H$m¡{eH$ ~¡ZOu Zo Eµ’$EgEgEAmB©, ^maV gaH$ma Ûmam amd 
ñdmàg§, h¡Xam~mX _| 24 _mM© 2017 H$mo Am¶mo{OV à{ejH$m| 
H$m à{ejU H$m¶©H«$_ _| ""H$sQ>ZmeH$ Ad{eï> {díbofU _| 
{díbofUmË_H$ JwUdÎmm {Z¶§ÌU'' na à{ejU {X¶m& 

{díd{dÚmb¶m| Ho$ gmW g_Pm¡Vm kmnZ

�� {dÚm{W©¶m| H$mo à{ejU/ñZmVH$moËVa AZwg§YmZ H$m¶© H$s gw{dYm 
CnbãY H$aZo Ho$ {bE BpÝXam Jm§Yr H¥${f {díd{dÚmb¶, am¶nwa 
Ho$ gmW 26 Aà¡b 2016 H$mo Am¡a g¡_ {h{JZ~moQ>_ B§ñQ>rQ>çyQ> 
Am°’$ EJ«r H$ëMa, Q>oŠZm°bm°Or A±S> gmBÝg, Bbmhm~mX Ho$ 
gmW 2 _B© 2016 H$mo g_Pm¡Vm kmnZ na hñVmja {H$E JE&    
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nrEM S>r {dÚm{W©¶m| H$m _mJ©Xe©Z 
Guiding Ph.D. students

Sl. 
No.

Name of the 
Scientist

Name of the 
University

Name of the 
student

Thesis title

1 Dr. Indu S. Sawant Shivaji University, 
Kolhapur

Ms. Varsha Salunkhe Biodegradation of pesticides in table 
grapes by using micro-organisms

2 Dr. Indu S. Sawant Shivaji University, 
Kolhapur

Mr. Mahesh Ghule Studies on microbial control of downy 
mildew in grapes

3 Dr. Indu S. Sawant Savitribai Phule Pune 
University, Pune

Mr. Shashikant Ghule Characterizing resistance to quinone 
outside inhibitor and demethylation 
inhibitor fungicides in Erysiphe necator.

4 Dr. Indu S. Sawant Shri Jagdishprasad 
Jhabarmal Tibrevala 
University, Rajasthan

Ms. Shubhangi Narkar Study of preparation of biocontrol 
agent and its application with special 
reference to control fungicide resistant 
pathogens of grapes

5 Dr. Indu S. Sawant Savitribai Phule Pune 
University, Pune

Mr. Rajendra Jadav DNA Barcoding of major fungal 
pathogens and insect pests on grapes 
(Vitis vinifera)

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 36 lectures and 7 practical sessions were 
conducted by the scientists of ICAR-NRCG, Pune; 
apart from conducting practical examination, student’s 
presentations, home assignments.

nwUo {díd{dÚmb¶ Ho$ E_.Eggr (dmBZ {H$ÊdZ 
Am¡a EëH$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$ÊdZ Am¡a EëH$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$b 36 ì¶m»¶mZ 
Am¡a 7 à°pŠQ>H$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&
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nwañH$ma Ed§ gå_mZ
AWARDS AND RECOGNITIONS 

nwañH$ma

A§Vam©ï´>r¶

�� S>m°. H$m¡{eH$ ~¡ZOu H$mo EAmoEgr B§Q>aZoeZb Ho$  df© 2017 
Ho$ {bE hmd} S>~ë¶y {dbo nwañH$ma go gå_m{ZV {H$¶m J¶m& 

amï´>r¶

�� S>m°. g§. Xr. gmd§V H$mo qnnbJm§d, Zm{gH$ _| 16 AJñV 
2016 H$mo Am¶mo{OV g_mamoh _| lr Eg E Xm^mobH$a à¶moJ 
n[adma nwañH$ma go gå_m{ZV {H$¶m J¶m&

�� S>m°. BÝXw g§. gmd§V H$mo ^maVr¶ nmXn amoJ{dkmZ gmogmBQ>r 
Ûmam emaXm bobo ñ_maH$ nwañH$ma {X¶m J¶m& Cnyn joÌ Ho$ 
{bE ^mH¥$AZwn AZwg§YmZ n[aga, C{_¶m_, _oKmb¶ _| 
9-11 OZdar 2017 H$mo Am¶mo{OV 69dt dm{f©H$ ~¡R>H$ Am¡a 
nmXn amoJm| H$s nhMmZ Am¡a à~§YZ: EH$sH¥$V Ñ{ï>H$moU Am¡a 
AmY{ZH$ éPmZ na amï´>r¶ go{_Zma Ho$ Xm¡amZ CÝhmoZ| AnZm 
nwañH$ma g§^mfU ‘Tapping the marvellous power of 
microorganisms for sustainable agriculture’ {X¶m& 

gd©loð> _m¡{IH$ àñVw{V

�� ^mH¥$AZwn-^m~mAZw g§ñWmZ, ~|Jbwé _| 27-29 Aà¡b 
2016 H$mo Am¶mo{OV amï´>r¶ gå_obZ ""CîUH${Q>~§Yr¶ Am¡a 
CnmoîUH${Q>~§Yr¶ _| ’$b àOZZ - EH$ ^maVr¶ n[aàoj'' _|  
amoeZr Ama g_W©, nwînm Xodao, AZwamYm CnmÜ¶m¶ Am¡a BÝXw 
g§ gmd§V Ûmam _m¡{IH$ àñVw{V “An integrated approach 
of molecular breeding for downy and powdery 
mildew resistance in grape” H$mo {ÛVr¶ nwañH$ma {_bm&

�� S>m°. g.X. am_Q>oHo$ Am¡a CZHo$ Xb H$mo V{_bZmSy> H¥${f 
{díd{dÚmb¶ _| 16-17 ’$adar 2017 H$mo Am¶mo{OV 
amï´>r¶ gå_obZ ""H¥${f Am¡a n¶m©daU _| ao{S>¶moAmB©gmoQ>mon Am¡a 

Awards

International
�� Dr. K. Banerjee received Harvey W. Wiley award 

of the AOAC International- 2017.

National

�� Dr. S.D. Sawant received ‘Shri S.A. Dabholkar 
Prayog Pariwar Puraskar 2016’ in a ceremony at 
Pimpalgaon, Nasik on 16th August 2016.

�� Dr. Indu S Sawant was conferred with the 
‘Sharda Lele Memorial Award’ by the Indian 
Phytopathological Society, New Delhi. The 
award lecture on ‘Tapping the marvellous power 
of microorganisms for sustainable agriculture’ 
was delivered during the 69th Annual Meeting 
and the National Symposium on “Diagnosis 
and Management of Plant Diseases: Integrated 
Approaches and Recent Trends” held at ICAR 
Research Complex for NEH region, Umiam, 
Meghalaya during 9-11th January 2017.

Best oral presentation

�� Oral presentation “An integrated approach of 
molecular breeding for downy and powdery 
mildew resistance in grape” by Roshni R. 
Samarth, Pushpa Deore, Anuradha Upadhyay and 
Indu Sawant received second prize in the National 
Conference on Fruit Breeding in Tropics and 
Subtropics-An Indian Perspective at ICAR-IIHR 
Bengaluru from 27-29th April 2016.

�� Dr. S.D. Ramteke and team has received the first 
prize for research paper presentation in National 
Symposium on Applications of Radioisotopes 
and Tracer Techniques in Agriculture and 
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AZwaoIH$ VH$ZrH$'' Ho$ AZwà¶moJ Ho$ Xm¡amZ àgË¶V AZwg§YmZ 
ànÌ Ho$ {bE àW_ nwañH$ma {_bm& 

gd©loð> nmoñQ>a àñVw{V 

�� am. Jw. gmo_Hw$da, A. Hw$. e_m© Am¡a _hmXod ^m§Jo Ûmam àñVwV 
nmoñQ>a “Evaluation of grape rootstocks for yield 
and quality parameters of Sauvignon Blanc wine 
grapes” H$mo hm°{Q©>H$ëMa gmogmBQ>r Am°’$ B§{S>¶m Ûmam ̂ mH¥$AZwn 
^mH¥$AZwg§ñWmZ _| 15-18 Zd§~a 2016 H$mo Am¶mo{OV 7dt 
^maVr¶ ~mJdmZr H$m±J«og 2016 Ho$ goeZ V _| gd©loð> nmoñQ>a 
H$m nwañH$ma {_bm& 

�� S>m°. Ah_X e~ra Q>r. nr. Ûmam àñVwV nmoñQ>a “Extraction 
of polyphenols from grape seeds: towards a 
green eco-friendly analytical technique” Am¡a 
“Development of a non-targeted screening method 
for the analysis of pesticides in various spices using 
ultra-high performance liquid chromatography-
high resolution (orbitrap) mass spectrometry” 
H$mo EAmoEgr-B§{S>¶m goŠeZ Ho$ dm{f©H$ gå_obZ _|, am°¶b 
gmogmBQ>r Am°’$ H¡${_pñQ´> Ûmam àm¶mo{OV gd©loð> nmoñQ>a nwañH$ma 
{_bm&

gå_mZ

nrEM.S>r. JmBS>

�� ~mJdmZr {dkmZ {díd{dÚmb¶, ~mJbH$moQ>, H$Zm©Q>H$ Zo 
11.6.2016 go {ZåZ d¡km{ZH$m| H$mo ñZmVH$moËVa {ejH$ Ho$ 
ê$n _| _mÝ¶Vm Xr&

yy S>m°. BÝXw g§ gmd§V - nmXn amoJ {dkmZ 

yy S>m°. am. Jw. gmo_Hw$da - ~mJdmZr

yy S>m°. A. Hw$. e_m© - ~mJdmZr 

yy S>m°. gwOmo¶ gmhm - nmXn OrdmUw {dkmZ 

yy S>m°. Ah_X e~ra Q>r. nr. - H¥${f agm¶Z

�� S>m°. am. Jw. gmo_Hw$da H$mo 3.11.2016 go E_nrHo$dr amhþar 
Ûmam ~mJdmZr _| E_ Eggr Am¡a nrEMS>r Ho$ {dÚm{W©¶m| Ho$ 
JmBS> Ho$ ê$n _| _mÝ¶Vm {_br&

�� S>m°. g. Xr. am_Q>oHo$ H$mo 5.12.2016 go {edmOr {díd{dÚmb¶, 
H$moëhmnwa, ‘hmamï´> Ûmam dZñn{V emó _| nrEMS>r JmBS> Ho$ 
ê$n _| _mÝ¶Vm {_br&  

Environment, held at TNAU, Coimbatore during 
16-17th February 2017.

Best poster presentation
�� Poster entitled “Evaluation of grape rootstocks for 

yield and quality parameters of Sauvignon Blanc 
wine grapes” by R.G. Somkuwar; A.K. Sharma 
and Mahadev Bhange was awarded as Best 
Poster in Session V in the 7th Indian Horticulture 
Congress 2016 organized by Horticulture Society 
of India, at IARI, New Delhi, 15-18 November 
2016.

�� Posters entitled “Extraction of polyphenols 
from grape seeds: towards a green eco-friendly 
analytical technique” and “Development of a 
non-targeted screening method for the analysis 
of pesticides in various spices using ultra-
high performance liquid chromatography-
high resolution (orbitrap) mass spectrometry” 
presented by Dr. Ahammed Shabeer T.P. in 4th 
Annual Conference of the India Section of AOAC 
International, New Delhi received Best Poster 
Awards Sponsored by Royal Society of Chemistry.

Recognitions

Ph. D. Guide
�� The following scientists have been recognized 

as P.G. teacher by University of Horticultural 
Sciences, Bagalkot, Karnataka, w.e.f. 11.6.2016. 
yy Dr. Indu S Sawant - Plant Pathology 
yy Dr. R.G. Somkuwar - Horticulture
yy Dr. A.K. Sharma - Horticulture 
yy Dr. Sujoy Saha - Plant Bacteriology
yy Dr. Ahammed Shabeer T.P. - Agricultural 

Chemistry 
�� Dr. R.G. Somkuwar was recognized as P.G. 

teacher to guide the students of M. Sc. and Ph. D 
in horticulture by MPKV, Rahuri with effect from 
03.11.2016.

�� Dr. S.D. Ramteke is recognized as Ph.D. guide 
in the subject of Botany by Shivaji University, 
Kolhapur, Maharashtra, w.e.f. 5.12.2016.
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Chairman of technical session in 
Conference / Workshop
�� Dr. S.D. Sawant was the chairman/co-chairman of 

the following technical sessions. 
yy Session-II (Group-VI): Plant Protection - 

Joint Agresco-2016 meeting - Dr. Panjabrao 
Deshmukh Krishi Vidyapeeth, Akola during 
28th – 30th May 2016.

yy Session No. 2: Panel Discussion on Food 
Safety - Sakal AgroWon Horticulture 
Conference and Exhibition - 6th November 
2016,  Nashik.

yy Session No. IX: Managing Emerging Diseases 
and Disorders - 7th Indian Horticulture 
Congress 2016 - 15th-18th November 2016- 
ICAR-IARI, New Delhi.

�� Dr. Indu S Sawant co-chaired the following 
technical Sessions
yy Session ‘Plant Protection’  - National Grape 

Seminar - Karnataka Grape Growers’ 
Association, UHS, Bagalkot, and Karnataka 
Wine Board – 24-26th September 2016, 
Vijayapur.

yy Technical Session VI: group meeting of the 
AINP on Soil Biodiversity-Biofertilizers-  
20-22nd August 2016, Orissa University of 
Agriculture and Technology, Bhubaneswar.

�� Ms. Sharmistha Naik worked as a convener 
of Session IIIA (Nutrition) in the 4th Group 
Discussion of AICRP (Fruits) held at IIHR, 
Bengaluru during 4th -7th January 2017

Rapporteur
�� Dr A. K. Upadhyay was rapporteur for Session 

IIIA (Nutrition) of 4th Group Discussion of AICRP 
(Fruits) held at IIHR, Bengaluru during 4th -7th 
January 2017. 

Editorial Boards/
�� Dr. Indu S Sawant worked as member of National 

Editorial Board of The Horticultural Society of 
India.

�� Dr. A.K. Sharma was nominated as associate editor 
of research Journal ‘Progressive Horticulture’. 

gå_obZ / H$m¶©embm _| VH$ZrH$s gÌ AÜ¶j

�� S>m°. g§. Xr. gmd§V {ZåZ VH$ZrH$s gÌm| Ho$ AÜ¶j/gh AÜ¶j 
Wo 

yy gÌ II (J«wn-VI): nmXn g§ajU- g§¶wº$ EJ«oñH$mo 2016 
~¡R>H$ - S>m°. n§Om~ amd Xoe_wI H¥${f {dÚmnrR>, AH$mobm  
28-30 _B© 2016&

yy gÌ 2: ImÚ gwajm na n¡Zb MMm©- gH$mb EJ«modZ 
hm°{Q©>H$ëMa H$m°Ý’«|$g Am¡a àXe©Zr- 6 Zd§~a 2016, 
Zm{gH$& 

yy gÌ IX: C^aVo amoJm| Am¡a {dH$mam| H$m à~§YZ-7dt 
^maVr¶ ~mJdmZr H$m±J«og 2016- 15-18 Zd§~a 2016  
^mH¥$AZwn-^mH¥$AZwg§ñWmZ, ZB© {Xëbr&

�� S>m°. BÝXw g§. gmd§V Zo {ZåZ VH$ZrH$s gÌm| H$s gh AÜ¶jVm 
H$s 

yy gÌ nmXn g§ajU - amï´>r¶ A§Jya go{_Zma - H$Zm©Q>H$ 
A§Jya CËnmXH$ g§KQ>Z, ~mJdmZr {dkmZ {díd{dÚmb¶ 
Am¡a H$Zm©Q>H$ dmBZ ~moS©>- 24-26 {gV§~a 2016, 
{dO¶nwa& 

yy VH$ZrH$s gÌ VI: EAmB©EZnr H$s J«wn ~¡R>H$ _¥Xm O¡d 
{d{dYVm O¡d Cd©aH$- 20-22 AJñV 2016, Amo‹S>rgm 
H¥${f Am¡a àm¡Úmo{JH$s {díd{dÚmb¶, ^wdZoída&

�� gwlr e{_©ð>m ZmB©H$ Zo ̂ mH¥$AZwn - ̂ m~mAZwg§ñWmZ, ~|Jbwé _| 
4-7 OZdar 2017 H$mo Am¶mo{OV A^mg§AZwH$m (’$b) H$s 
4Wr J«wn MMm© _| gÌ III E H$m g§MmbZ {H$¶m& 

à{VdoXH$

�� S>m°. A. Hw$. CnmÜ¶m¶ Zo ̂ mH¥$AZwn - ̂ m~mAZwg§ñWmZ, ~|Jbwé 
_| 4-7 OZdar 2017 H$mo Am¶mo{OV A^mg§AZwH$m (’$b) H$s 
4Wr J«wn MMm© _| gÌ III E _| à{VdoXH$ H$s ^y{_H$m {Z^mB©& 

gånmXH$ ~moS©> 

�� S>m°. BÝXw gmd§V Zo ̂ maVr¶ ~mJdmZr gmogmBQ>r Ho$ amï´>r¶ g§nmXH$ 
~moS©> Ho$ gXñ¶ Ho$ ê$n _| H$m_ {H$¶m& 

�� S>m°. A. Hw$. e_m© H$mo OZ©b "àmoJ«o{gd hm°{Q©>H$ëMa' Ho$ ghm¶H$ 
g§nmXH$ Ho$ ê$n _| Zm{_V {H$¶m J¶m&
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g_rjH$/ narjH$

�� S>m°. am. Jw. gmo_Hw$da, E_nrHo$dr, amhþar Ho$ {dÚmWu Ho$ nrEMS>r 
Wr{gg Am§H$bZ g{_{V Ho$ gXñ¶ Wo& 

�� S>m°. AZwamYm CnmÜ¶m¶ Zo OZ©b "ßbm§Q> A±S> gm°Bb' Ho$ {bE 
g_rjH$ H$s ^y{_H$m {Z^mB©&

�� S>m°. AZwamYm CnmÜ¶m¶ H$mo EgB©Ama~r Ûmam àmoOoŠQ> g_rjH$ 
Ho$ ê$n _| _mÝ¶Vm {_br Am¡a CÝhmoZo VrZ n[a¶moOZmAm| H$s 
g_rjm H$s& 

�� S>m°. A. Hw$. e_m© Zo {ZåZ H$m°boO/{díd{dÚmb¶m| _| 
nrEMS>r/E_Eggr Wo{gg H$m Am§H$bZ {H$¶m Am¡a _m¡{IH$ 
narjm br&

yy Ho$Amagr H$m°boO Am°’$ hm°{Q©>H$ëMa, Ama^dr - 20 
Zd§~a 2016&

yy ñZmVH$moÎma H|$Ð, ¶yEMEg, ~|Jbwé - 14 _mM© 2017& 

yy {~hma H¥${f {díd{dÚmb¶, g~moa (^mJbnwa) - 30 
{gV§~a 2016& 

g{_{V gXñ¶

�� S>m°. g§. Xr. gmd§V {ZåZ g{_{V¶m| Ho$ gXñ¶ Wo&

yy ^mH¥$AZwn-EZAmB©EEgE_ Ho$ VH$ZrH$s A{YH$mar Ho$ 
à_moeZ Ho$ {bE J{R>V Am§H$bZ g{_{V& 

yy E_nrHo$dr amhþar Ho$ ghm¶H$ àmo’o$gam| H$m àmo’o$ga Ho$ nX 
na nXmoÞ{V Ho$ {bE B§Q>aì¶y g{_{V& 

yy dg§Vamd ZmB©H$ _amR>dmS>m H¥${f {dÚmnrR>, na^Ur Ho$ 
àmo’o$gam| Ho$ nXmoÞ{V àñVmd H$mo A§{V_ ê$n XoZo Ho$ {bE 
M¶Z ~moS©>&

yy E_nrHo$dr amhþar Ho$ e¡j{UH$ ñQ>m’$ Ho$ ñH«$sqZJ Am¡a 
Am§H$bZ/B§Q>aì¶y g{_{V&

yy nrS>rHo$dr, AH$mobm _| ñQ>m’$ H$s nXmoÞ{V Ho$ {bE 
E_grEAma g{_{V&

�� S>m°. am.Jw. gmo_Hw$da {ZåZ g{_{V¶m| Ho$ gXñ¶ Wo&

yy g§ñWmZ à~§YZ g{_{V (AmB©E_gr) ^mH¥$AZwn-nwîn 
AZwg§YmZ {ZXoemb¶, nwUo& 

yy AmB©E_gr ^mH¥$AZwn-amï´>r¶ AZma AZwg§YmZ H|$Ð, 
gmobmnwa&  

yy ^mH¥$AZwn-EZAmB©EEgE_, ~mam_Vr _| VH$ZrH$s ñQ>m’$ 

Reviewer/examiner
�� Dr. R.G. Somkuwar was a member of evaluation 

committee for Ph. D. thesis viva of MPKV, 
Rahuri. 

�� Dr. Anuradha Upadhyay was recognized as 
reviewer by the Journal Plant and Soil.

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

�� Dr. A.K. Sharma evaluated Ph. D/M.Sc. 
(Horticulture) thesis and conducted viva-voce 
examination at the following college/university
yy K.R.C. College of Horticulture, Arabhavi on 

20th November 2016
yy PG Centre of UHS, Bengaluru on 14th March 

2017 
yy Bihar Agricultural University, Sabour 

(Bhagalpur) on 30th September 2016. 

Members of Committees

�� Dr. S.D. Sawant was the member of the following 
committees
yy Assessment committee for assessment of 

Technical Officer for promotion at ICAR-
NIASM.

yy Interview Committee to process promotion 
proposals of Associate Professors to 
Professors of MPKV, Rahuri. 

yy Selection Board for finalizing promotion 
proposals under CAS for Professors of 
VNMKV, Parbhani. 

yy Screening cum Evaluation/ Interview 
committee of Academic Staff of MPKV 
Rahuri.  

yy MCAR committee for promotions under CAS 
at PDKV, Akola.

�� Dr. R.G. Somkuwar was the member of the 
following committee 
yy Institute Management Committee (IMC) of 

ICAR-DFR, Pune.
yy IMC of ICAR-NRCP, Solapur.
yy Departmental promotion committee 
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(DPC) for the promotion of technical staff 
(Horticulture) at ICAR-NIASM, Baramati.

�� Dr. Anuradha Upadhyay was the member of the 
following committees 
yy Selection committee for the selection of SRF 

under extramural research project at ICAR-
NIASM, Baramati. 

yy DPC for the assessment of technical staff 
(biotechnology) at ICAR-NIASM on 28th 
February 2017.

yy DBT Accreditation Panel of National 
Certification System for Tissue Culture 
Raised Plants (NCS-TCP).

�� Dr A.K. Upadhyay was the member of DPC for the 
assessment of technical staff (Farm management) 
at ICAR-NIASM. 

�� Dr. K. Banerjee was nominated for the following 
committee 
yy Research Advisory Committee of ICAR-

IIVR, Varanasi for 2016-2017.
yy FSSAI Scientific Panel on ‘Pesticides and 

Antibiotic Residues’ and ‘Methods of 
Sampling and Analysis’.

�� Mrs. Kavita Y. Mundankar was the member 
of DPC for the promotion of technical staff 
(Computer Science) at ICAR-NIASM, Baramati.

�� Dr. Ahammed Shabeer T.P. was a member of 
Techno Scrutiny Committee for the scheme for 
setting up/ upgradation of food testing laboratories 
under Ministry of Food Processing Industries. 

DG’s Nominee

Dr. S.D. Sawant attended the meetings of 315th 
Executive Council meeting of MPKV, Rahuri on 14th 
October 2016 as a nominee of DG, ICAR.

(~mJdmZr) H$s nXmoÞ{V Ho$ {bE J{R>V {d^mJr¶ nXmoÞ{V 
g{_{V (S>rnrgr)&

�� S>m°. AZwamYm CnmÜ¶m¶ {ZåZ g{_{V¶m| H$s gXñ¶m Wt&

yy ^mH¥$AZwn-EZAmB©EEgE_, ~mam_Vr _| EŠñQ´>må¶yab 
AZwg§YmZ n[a¶moOZm Ho$ A§VJ©V d[að> [agM© ’¡$bmo Ho$ 
MwZmd Ho$ {bE M¶Z g{_{V 

yy ^mH¥$AZwn-EZAmB©EEgE_, ~mam_Vr _| VH$ZrH$s ñQ>m’$ 
(~mJdmZr) H$s nXmoÞ{V Ho$ {bE J{R>V {d^mJr¶ nXmoÞ{V 
g{_{V (S>rnrgr)&

yy "{Q>ey H$ëMa' nm¡Ym| Ho$ {bE amï´>r¶ à_mUZ àUmbr Ho$ 
S>r~rQ>r à_mUZ n¡Zb& 

�� S>m°. A. Hw$. CnmÜ¶m¶ ^mH¥$AZwn-EZAmB©EEgE_, ~mam_Vr 
_| VH$ZrH$s ñQ>m’$ (’$m_© à~§YZ) H$s nXmoÞ{V Ho$ {bE J{R>V 
{d^mJr¶ nXmoÞ{V g{_{V (S>rnrgr) Ho$ gXñ¶ Wo&

�� S>m°. H$m¡{eH$ ~¡ZOu {ZåZ g{_{V¶m| Ho$ gXñ¶ Wo &

yy ^mH¥$AZwn-AmB©AmB©drAma, dmamUgr H$s AZwg§YmZ 
gbmhH$ma g{_{V&

yy Eµ’$EgEgEAmB© Ho$ "H$sQ>Zmer Am¡a E§Q>r~m¶mo{Q>H$ 
Ad{eï>' Am¡a "g|nqbJ Am¡a {díbofU' H$s {d{Y¶m± 
na n¡Zb&

�� lr_{V H${dVm ¶mo. _w§Xm§H$a ^mH¥$AZwn-EZAmB©EEgE_, 
~mam_Vr _| VH$ZrH$s ñQ>m’$ (H§$ß¶yQ>a {dkmZ) H$s nXmoÞ{V Ho$ 
{bE J{R>V {d^mJr¶ nXmoÞ{V g{_{V (S>rnrgr) H$s gXñ¶m 
Wt& 

�� S>m°. Ah_X e~ra Q>r. nr. ImÚ àg§ñH$aU CÚmoJ _§Ìmb¶ Ho$ 
A§VJ©V ImÚ narjU à¶moJembm H$s ñWmnZm/ AÚVZ Ho$ 
{bE Q>oŠZmo ñH«y${Q>{Z g{_{V Ho$ gXñ¶ Wo 

_hm{ZXoeH$ Zm°{_Zr

�� S>m°. g§. Xr. gmd§V Zo _hm{ZXoeH$ Ho$ Zm°{_Zr Ho$ ê$n _| 
E_nrHo$dr, amhþar H$s 14 Aºy$~a 2016 H$mo Am¶mo{OV 
315dt H$m¶©H$mar n[afX ~¡R>H$ _| ^mJ {b¶m&
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~mø {dÎm nmo{fV n[a¶moOZmAm| g{hV g§¶moOZ Am¡a gh¶moJ 
LINKAGES AND COLLABORATION INCLUDING 
EXTERNALLY FUNDED PROJECTS 

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.	 14gr {O~aobrH$ Aåb Ûmam ómoV - qgH$ g§~§Y _| d¥{Õ na 
AÜ¶¶Z (~rAmaEZEg-~rEAmagr)

v.	 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)

vi.	 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)

vii.	 ~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)

viii.	A§Jya Ho$ gm‘mÝ¶ àg§ñH¥$V CËnmXm| H$s nmofU JwUdÎmm Am¡a 
gwajm Am§H$bZ (E’$EgEgEAmB©)

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.	 Studies toward enhancement of source - sink 
relationship by 14C - Gibberellic acid as a 
radiotracer (BRNS-BARC).

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

vi.	 Use of remote sensing for precision farming - 
case study for selected grape vineyards in Nasik 
(MNCFC).

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

viii.	Nutritional quality and safety evaluation of 
common processed products of grape (FSSAI).
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àH$meZ
PUBLICATIONS 

1.	 Anupa T., Leela Sahijram, Samarth RR and B. 
Madhusudhana Rao. 2016. In vitro shoot induction 
of three grape (Vitis vinifera L.) varieties using 
nodal and axillary explants. The Bioscan, 11(1): 
201-204. (NAAS: 5.26)

2.	 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 Chemistry, 196: 
1-8.

3.	 Dutta MK, Sengar N, Minhas N, Sarkar B, Goon 
A, and Banerjee K. 2016. Image processing based 
classification of grapes after pesticide exposure. 
LWT- Food Sci. Technol. 72: 368-376. (NAAS: 
8.416).

4.	 Ghosh S, Gurav SP, Harke AN, Chako MJ, Joshi 
KA, Dhepe A, Charolkar C, Shinde V, Kitture 
R, Parihar VS, Banerjee K, Kamble N,  Bellare 
J, Chopade BA. 2016. Dioscorea oppositifolia 
mediated synthesis of gold and silver nanoparticles 
with catalytic activity. J. Nanomedicine 
& Nanotehnology DOI:10.4172/2157-
7439.1000398. (NAAS: 6.86)

5.	 Ghosh S, Harke AN, Chacko MJ, Gurav SP, Joshi 
KA, Dhepe A, Dewle A, Tomar GB, Kitture R, 
Parihar VS, Banerjee K, Kamble N,  Bellare J, 
Chopade BA. 2016. Gloriosa superba mediated 
synthesis of silver and gold nanoparticles for 
anticancer applications. J. Nanomedicine & 
Nanotehnology DOI:10.4172/2157-7439. 
1000390. (NAAS: 6.86)

6.	 Ghosh S, Harke AN, Chacko MJ, Gurav SP, 
Joshi KA, Dhepe A, Dewle A, Tomar GB, 
Kitture R, Parihar VS, Banerjee K, Kamble N,  
Bellare J, Chopade BA. 2016. Barleria prionitis 
leaf mediated synthesis of silver and gold 
nanocatalysts. J. Nanomedicine & Nanotehnology 
DOI: 10.4172/2157-7439.1000394.  (NAAS: 
6.86)

7.	 Jadhav MR, Shabeer ATP, Nakade M, Gadgil M, 
Oulkar DP, Arimboor R, Menon R, Banerjee K. 
2017. Multiresidue method for targeted screening 
of pesticide residues in spice cardamom (Elettaria 
cardamomum) by Liquid Chromatography with 
Tandem Mass Spectrometry. Journal of AOAC 
International, 100(3): published online.

8.	 Jadhav RS, Yadav DS, Amala U, Ghule S and 
Sawant IS. 2015. Morphological, biological 
and molecular description of Spodoptera litura 
infesting grapevines in tropical climate of 
Maharashtra, India. Current Biotica, 9(3):207-
220. (Published during 2016-17) (NAAS (2015) : 
3.68)

9.	 Jadhav RS, Yadav DS, Amala U, Sawant IS, 
Ghule SB and Bhosale AM. 2017. Morphometric 
analysis and deoxyribonucleic acid barcoding 
of new grapevine pest, Stromatium barbatum 
(Fabricius) (Coleoptera: Cerambycidae) in India. 
Proceedings of the National Academy of Sciences 
India Section B: Biological Sciences, doi:10.1007/
s40011-017-0848-x) (NAAS (2017): 5.00)

10.	 Kamble AK, Sawant SD, Saha S, Sawant IS. 
2017. Screening of grapevine germplasm to 
identify sources of resistance to bacterial leaf spot 

AZwg§YmZ ànÌ/ Research Articles 
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causing Xanthomonas campestris pv. Viticola, 
International Journal of Agriculture Innovations 
and Research, 5(5): 834-837

11.	 Kodandaram MH, Kumar YB, Banerjee K, 
Hingmire S, Rai AB, Singh B. 2017. Field 
bioefficacy, phytotoxicity and residue dynamics 
of the insecticide flonicamid (50 WG) in okra 
[Abelmoschus esculentus (L) Moench]. Crop 
Protection, 94: 13-19. 

12.	 Naik S, Somkuwar RG, Sharma AK and Sawant 
SD. 2016. Grape cultivation in Himachal Pradesh 
is promising. Indian Horticulture 61(3):30-33.

13.	 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)

14.	 Narkar SP, Sawant IS and Shete HG. 2016. 
Isolation and identification of Bacillus 
amyloliquefaciens strains for bio-control of 
grapevine anthracnose. Journal of eco-friendly 
agriculture, 12: 62-66. (NAAS: 3.10)

15.	 Oulkar DP, Hingmire S, Goon A, Jadhav MR, 
Ugare B, Shabeer ATP, Banerjee K. 2017. 
Optimization and validation of a residue 
analysis method for glyphosate, glufosinate, 
and their metabolites in plant matrixes by 
Liquid Chromatography with Tandem Mass 
Spectrometry. Journal of AOAC International, 
100 (3): published online.

16.	 Ramteke SD, Girase PS and Babu N. 2016. 
Influence of growth regulator schedule on 
fruit yield and quality of Manjri Naveen grape 
variety. The Ecoscan. Special Issue, Vol. IX:709-
713:2016.

17.	 Ramteke SD, Urkude V, Parhe SD, Bhagwat SR. 
2017. Berry cracking; its causes and remedies in 
grapes - A Review. Trends in Biosciences, 10(2), 
Print: ISSN 0974-8431, 549-556, 2017.

18.	 Saha S, Jadhav MR, Shabeer ATP, Banerjee K, 
Sharma BK, Loganathan M, Rai AB. 2016. Safety 
assessment and bioefficacy of Fluopyram 20%+ 
Tebuconazole 20%-40 SC in chilli, capsicum 
annum. Proceedings of the National Academy of 
Sciences, India Section B: Biological Science, 86 
(2): 359-366.

19.	 Samarth RR, Bhosale P, Anupa T., Deore P and 
Gaikwad S. 2016. Morphological and molecular 
characterization of different grape varieties. 
Research on Crops, 17(3): 517-523. (NAAS: 5.00)

20.	 Sawant IS, Wadkar PN, Rajguru YR, Mhaske 
NH, Salunkhe VP, Sawant SD, Upadhyay A. 
2016. Biocontrol potential of two novel grapevine 
associated Bacillus strains for management of 
anthracnose disease caused by Colletotrichum 
gloeosporioides. Biocontrol Science and 
Technology, 26(7): 964-979. (NAAS: 6.97; IF 
0.82)

21.	 Sawant SD, Ghule MR, Sawant IS. 2016. 
Occurrence of CAA fungicide resistance and 
detection of G1105S mutation in Plasmopara 
viticola isolates from vineyards in Sangli, 
Maharashtra, India. Plant Disease, http://dx.doi.
org/10.1094/ PDIS-05-16-0753-PDN.

22.	 Sawant SD, Ghule MR, Sawardekar RM, Sawant 
IS and Sujoy S. 2016. Effective use of activated 
potassium salt of long chain phosphorous (96%) 
for the control of fungicide resistant Plasmopara 
viticola causing downy mildew in grapes. Indian 
Phytopathology, 69(4s):338-344. (NAAS rating 
5.9).

23.	 Sawant SD, Sawardekar RM, Ghule MR, Sawant 
IS and Sujoy S. 2016. Evaluation of amisulbrom 
20% SC against Plasmopara viticola of grapes 
under in vitro and in vivo conditions. Indian 
Phytopathology. 69(4s):621-624. (NAAS rating 
5.9)

24.	 Sharma AK, Somkuwar RG, Banerjee K and 
Satisha J. 2016. Effect of crop levels and pruning 
timing on bunch and berry parameters of Cabernet 
Sauvignon grapes. Journal of Agri Search 3(3), 
165-169. 

25.	 Sharma AK; Banerjee K; Ramteke SD; Satisha J; 
Somkuwar RG and Adsule PG. 2016. 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, 86(3): 637-
641.  

26.	 Shinde MP, Upadhyay A, Sarika, Mir Asif 
Iquebal and Upadhyay AK. 2016. Identification, 
characterization and expression analysis of 
ERF transcription factor VviERF073 and 

http://dx.doi.org/10.1094/
http://dx.doi.org/10.1094/
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standardization of stable reference gene under salt 
stress in grape. Vitis, 55 (4), 165-171.

27.	 Som Sukanya, Burman R Roy, Sangeetha V, 
Lenin V, Sharma JP, Banerjee K, Sawant IS. 
2016. Institutional role on promotion of good 
agricultural practices (GAP) and export of 
grapes. Journal of Community Mobilization and 
Sustainable Development, 11: 229-235. (NAAS: 
5.30)

28.	 Somkuwar RG, Bhange M, Sharma J, Upadhyay 
AK, and Khan I. 2017. Interaction of biochemical 
and nutritional status of nodal sections with 
rooting success in grape rootstocks. J. Environ. 
Biol. 38(1): 115-121.

29.	 Swami S, Mishra SR, Saha S, Kaur C, Shabeer 
ATP, Oulkar DP, Banerjee K, Singh N, Singh SB. 

2016. Ozonation for pesticide residue removal and 
its effect on ascorbic acid, lycopene, β-Carotene 
and phenolic content in tomato (Lycopersicon 
esculentum) fruits. Pesticide Research Journal, 28 
(1): 42-51.

30.	 Swami S, Muzammil R, Saha S, Shabeer 
ATP, Oulkar DP, Banerjee K, Singh SB. 2016. 
Evaluation of ozonation technique for pesticide 
residue removal and its effect on ascorbic 
acid, cyanidin-3-glucoside, and polyphenols in 
apple (Malus domesticus) fruits. Environmental 
monitoring and assessment, 188(5): 1-11.

31.	 Thorat L, Oulkar DP, Banerjee K, Nath BB. 
2016. Desiccation stress induces developmental 
heterochrony in Drosophila melanogaster. 
Journal of Biosciences 41(3): 331-339.

go{_Zma / H$m¶©embm Am¡a ~¡R>H$m| _| àñVwV ànÌ 
Papers Presented at Symposia / Workshops / Meetings

A.	 A§Vam©ï´>r¶  / International

nmoñQ>a àñVw{V / Poster presentations
1.	 Ramteke SD, Khot AP, Birhade AP and Pawar 

AM. 2016: Biochemical changes throughout grape 
berry development due to GA3 and CPPU and 
their impact on yield and quality of Tas-A-Ganesh 
Grapes. In International Conference on ‘Plant 
Research and Resource Management’ and 25th 
APSI Silver Jubilee Scientists Meet at Tuljaram 
Chaturchand College, Baramati.  pp. 477-487. 

B.	 amï´>r¶  / National

Invited Talks
1.	 Banerjee K. 2017.	 Pesticide residues in 

agricultural commodities: implications to 
human health and trade. National symposium 
on Biotic Stress Management: Challenges and 
Environmental Harmonization. Bengal Science 
Lecture, presented at Uttar Banga Krishi 
Viswavidyalaya (UBKV), Pundibari, Coochbehar, 
West Bengal during 17-19th February 2017.

2.	 Banerjee K. Screening of pesticide residues in 
agricultural commodities by high resolution LC-

MS ThermoFisher Scientific Food Safety Seminar, 
January 24 and January 27, 2017, in Hyderabad 
and New Delhi, respectively.

3.	 Sawant I S. 2016. Biological control of fungal 
diseases in grapes: A climatic perspective in 
group meeting of the AINP on Soil Biodiversity- 
Biofertilizers, August 20-22nd, 2016 at the 
Orissa University of Agriculture and Technology, 
Bhubaneswar.

The following invited talks were delivered at 7th 
Indian Horticultural Congress 2016: Doubling 
Farmers Income through Horticulture at New Delhi, 
15-18th November, 2016
4.	 Sawant I S. 2016. Beneficial micro-organisms: 

Role in food security and safety in horticulture 
crops. 

5.	 Upadhyay Anuradha. 2016. OMICS approaches 
for the improvement of fruit crops.

6.	 Upadhyay, A.K. 2016. Economizing water use in 
grapes.

7.	 Banerjee K. 2016. Strategies for minimizing 
pesticides residue in horticulture produce for 
ensuring higher returns in exports.

8.	 Sharma A.K. 2016.Winery by-products utilization 
in food materials.
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_m¡{IH$ àñVw{V / Oral Presentations
1.	 Banerjee K. 2016. Screening of pesticide residues 

in fruits and vegetables by GCxGC-TOF-MS. 
Presented in: Workshop on Applications of Two 
Dimensional Gas Chromatography with Time of 
Flight Mass Spectrometer (GC-GC-TOF-MS) in 
Various Fields. Organized by IIT-Bombay, 29th 
September 2016.

2.	 Banerjee K. Analytical quality control in high 
throughput regulatory analysis of pesticides: 
Targeted MS/MS to HRMS based screening. 
National symposium on agrochemical research 
and education in India: appraisal and roadmap in 
future, New Delhi. Presented on November 11, 
2016.

3.	 Banerjee K. Experiences of pesticide residue 
control in grapes for export. India-EU dialogue 
seminar on the use of plant protection products, 
New Delhi. Organized by Ministry of Commerce, 
Government of India. 20-21st September 2016.

4.	 Ramteke SD, Kulkarni P and Khot AP. 2016; 
Cabrio top influences the yield and quality 
parameters of Thompson seedless grapes on 
National conference on recent advances in 
chemical and Biological sciences. 26-27 February 
2016.pp 19.

5.	 Saha S. 2016 “Development of new generation 
fungicides in horticultural crops: A Perspective” 
In: 7th Indian Horticulture Congress on “Doubling 
farmers Income through Horticulture” organized 
by the Horticultural Society of India, New Delhi 
from 15th to 18th Nov 2016 at New Delhi; pg: 313.

6.	 Shabeer ATP, Jain P, Goon A, Vadkar PN, Banerjee 
K and Sawant IS. 2016. UHPLC high resolution 
Orbitrap mass spectrometry: an advanced tool 
for secondary metabolites profiling of fungus. In 
proceedings of 6th International Conference ‘Plant 
Pathogens and People’, February 23-17, New 
Delhi, pp170.

The following oral presentations were delivered 
during National Conference on “Fruit Breeding in 
Tropics and Subtropics - An Indian Perspective” 
organised at ICAR-IIHR, Bengaluru during 27-29th 
April 2016.
1.	 Maske SR, Upadhyay A and Satisha J. 2016: 

Identification of novel microsatellite markers 
in GA3 responsive genes selected based on 
transcriptome data and expression profiling in 
grape. 

2.	 Samarth RR, Deore P, Upadhyay A and Sawant 
IS. 2016. An integrated approach of molecular 
breeding for downy and powdery mildew 
resistance in grape.

The following oral presentations were delivered 
during national seminar “Natural resources 
management for horticultural crops under changing 
climatic conditions” held at Kerala on 16-17 March, 
2017.
1.	 Ramteke SD, Deshmukh UV, Parhe SD, Urkude 

V, Bhagwat S, 2017: Impact of leaf thickness 
on biochemical, yield and quality parameters of 
grape genotypes. 

2.	 Ramteke SD, Jain N, Parhe SD, Urkude V, 
Bhagwat S. 2017: Effect of Ortho Silicic Acid on 
Berry Cracking in Flame Seedless Grapes.

nmoñQ>a àñVw{V / Poster presentations
1.	 Ashtekar ND, Ghule S, Saha S, Sawant IS, 

Sawant SD. 2017. Spray positioning of fungicides 
with biocontrol agents to mitigate resistance 
development in Erysiphe necator in commercial 
vineyards. In ‘National Symposium on ‘Diagnosis 
and Management of Plant Diseases: Integrated 
Approaches and Recent Trends’, January 09-
11, 2017 at ICAR Research Complex for NEH 
Region, Umiam, Meghalaya.

2.	 Goon A, Oulkar DP, Khan Z, Shabeer ATP, 
Banerjee K. 2016. Development of a non-targeted 
screening method for the analysis of pesticides 
in various spices using ultra-high performance 
liquid chromatography-high resolution (Orbitrap) 
mass spectrometry. Paper presented at the 4th 
Annual Conference of India section of the AOAC 
International, New Delhi.

3.	 Kamble A. K., Sawant S. D., Sawant I. S., Ghule 
S. and Saha S., Studies on grape bacterial leaf 
spot  disease caused by Xanthomonas campestris 
pv. viticola in Maharashtra. . National symposium 
on Plant Health Management for sustainable 
agriculture, Parbhani, Maharashtra, 11 – 12 Dec. 
2016. Pg 115
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4.	 Khan Z, Singh A, Banerjee K, Shabeer ATP, 
Pillai M. 2016. Extraction of polyphenols 
from grape seeds: towards a green eco-friendly 
analytical technique. Paper presented at the 4th 
Annual Conference of India section of the AOAC 
International, New Delhi

5.	 Khan Z, Singh A, Banerjee K, Shabeer ATP, Pillai 
M. 2016. Juice and wine processing: Change in 
lipids and fatty acid content of grape seeds. Paper 
presented at the 4th Annual Conference of India 
section of the AOAC International, New Delhi.

6.	 Khan Zareen, Singh A., Shabeer A.T.P., Pillai M., 
Banerjee K. (2016). Lipid and fatty acid analysis 
in grape seeds and seed oil with High Resolution 
Mass Spectrometry. Paper presented at the 64th 
ASMS Conference on Mass Spectrometry and 
Allied Topics, San Antonio, Texas.

7.	 Nikhil D. Ashtekar, Shashikant Ghule, Sujoy Saha, 
Indu S. Sawant, Sanjay D. Sawant (2017) Spray 
positioning of fungicides with biocontrol agents 
to mitigate resistance development in Erysiphe 
necator in commercial vineyards. In: National 
symposium on Diagnosis and management of 
plant diseases: Integrated Approach and recent 
trends, Umiam, Meghalaya 9th-11th Jan, 2017. Pg 
118.

8.	 Ramteke SD, Naresh Prathi and Girase PS. 2016; 
Management strategies for reducing abnormal 
swelling of nodes in grapes. 7th Indian Horticulture 
Congress-2016. Doubling farmer’s income 
through horticulture, November 15-18. Poster No. 
2. Page 169.

9.	 Sharma AK; Ahammed Shabeer TP, Hingmire S 
and Kadam P. Effect of chitosan application on 
shelf life improvement of Thompson Seedless 
grapes. 7th Indian Horticulture Congress held at 
New Delhi during 15-18th November 2016. Pp 
500-501.

10.	 Somkuwar, RG, Sharma, AK and Bhange, M. 
2016. Evaluation of grape rootstocks for yield 
and quality parameters of Sauvignon Blanc wine 
grapes. 7th Indian Horticulture congress held at 
New Delhi during 15-18th November 2016.

nwñVH|$ / Books
1.	 S. D. Ramteke and Kavita Y. Mundankar (2016) 

Grapes: A Glossary, Daya Publishing House, New 
Delhi.

2.	 S.D. Ramteke:  Ðmj CËnmXZ- e§H$m g_mYmZ Publisher-
MRDBS, Pune

nwñVH$ AÜ¶m¶ / Book Chapters
1.	 Sawant IS, Sawant, SD, Saha S. 2016. Major 

diseases of grapes and their control. In. Challenges 
of plant diseases and their solutions. Eds. AK 
Mishra, Dinesh Singh, Pratibha Sharma. Indian 
Phytopathological Society, Today & Tomorrow’s 
Printers and Publishers, New Delhi. pp 34-42. (in 
Hindi).

2.	 Singh OP, Saha S, Subhash Chander and Dixit 
A. 2016. Biotic stress in agriculture (Chapter 9). 
(In) Modern Concepts of Agronomy (Rana, D. 
S., Ghosh, P. K., Shivay, Y. S. and Singh, G., 
eds.).  The Indian Society of Agronomy, New 
Delhi. p. 253-279.

3.	 Sawant IS, Sawant SD and Saha S. 2016. 
Integrated disease management strategies 
in grapes, 405-417 p. In “About Diseases of 
Horticultural Crops” (Eds. Sharma, I.M. and 
Gauatm, H.R.), Neoti Book Agency Pvt. Ltd., 
New Delhi 417 pp.

4.	 Karibasppa GS, Somkuwar RG and Samarth RR. 
2016. IÊ¶mH$m[aVm dmnaÊ¶mV ¶oUmè¶m ÐmjmÀ¶m à_wI 
OmVr& XO}Xma Ðmj CËnmXZmgmR>r eoVrÀ¶m CÎm_ nÔVr. Page 
no.: 7-13.

5.	 A.M. Dhopte and S.D. Ramteke 2016. Role of 
plant growth regulators and nutrition in dryland 
farming. Agrotechnology for dryland farming. 2nd 
revised edt. (Published by Scientific publisher). 
Pp. 262-292.

6.	 A.M. Dhopte and S.D. Ramteke 2016. Precautions 
to avoid abiotic stresses. Agrotechnology for 
dryland farming. 2nd revised edt. (Published by 
Scientific publisher). Pp. 417-433.

7.	 A.M. Dhopte and S.D. Ramteke 2016. Role 
of Antitranspirant in dryland agriculture. 
Agrotechnology for dryland farming. 2nd revised 
edt. (Published by Scientific publisher. Pp. 459-
487.



109

ICAR-NRC FOR GRAPES ANNUAL REPORT 2016-17

8.	 Sharma, A. K.; Banerjee, Kaushik and Sawant, 
S D. 2017. Utilisation of winery by-products: 
Initiatives and future strategies. In: Doubling 
Farmers income through Horticulture. Eds. K 
L Chadha, S K Singh, P Kalia, W S Dhillon, T 
K Behera and Jai Prakash. pp. 675-678. Daya 
Publishing House, New Delhi.

g§ñWmZr¶ àH$meZ / Institutional publications
1.	 Sawant SD, Upadhyay A and Sharma AK (Eds.). 

2016. Annual Report 2015-16 (bilingual), 
National Research Centre for Grapes, Pune.  Pp. 
138.

2.	 Sawant SD and Fand BB. 2016. Calendar of 
Operations in Grapes. ICAR-National Research 
Centre for Grapes, Pune, Maharashtra, India. Pp. 
12.

3.	 AZwamYm CnmÜ¶m¶, AO¶ Hw$_ma e_m© Am¡a Xrn|Ð qgh ¶mXd 
(2016). A§Jyar, àW_ A§H$ n¥ 20.
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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

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¢& ¶h g{‘{V ‘mM© 2017 go VrZ df© Ho$ {bE 
H$m¶©erb ahoJr&

Research Advisory Committee (RAC) 
Meeting

The following are the members of newly 
constituted Research Advisory Committee (RAC) of 
the Centre. The committee will be functional for three 
years w.e.f  March 2017.

1 Padma Shree Dr. K.L. Chadha, Ex DDG (Hort.), ICAR. AÜ¶j
Chairman

2 Dr. A.S. Bindra, Former Head, Deptt. of Hort., PAU, Ludhiana gXñ¶
Member

3 Dr. K.C. Bansal, OSD, NAEP Unit, IARI, New Delhi gXñ¶
Member

4 Dr. Brahma S. Dwivedi, Head, Soil Science and Agricultural Chemistry. IARI, New Delhi gXñ¶
Member

5 Dr. Abraham Verghese, Ex-Director, ICAR-NBAIR, Bengaluru and Director, GPS Institute 
of Agricultural Management, Bengaluru

gXñ¶
Member

6 Dr. Anjan Bhatttacharya, Prof. and Head, Dept. of Agril. Chemicals, BCKV, Nadia, WB gXñ¶
Member

7 Dr. C.K. Narayana, Head, Division of Postharvest Technology, ICAR-IIHR, Bengaluru gXñ¶
Member

8 Dr. W.S. Dhillon, Assistant Director General (Hort.-I), ICAR, New Delhi nXoZ gXñ¶ 
Ex-Officio Member

8 Dr. S.D. Sawant, Director, ICAR-NRCG, Pune nXoZ gXñ¶
Ex-Officio Member

10 Dr. Indu S. Sawant, Member Secretary, ICAR-NRCG, Pune gXñ¶ g{Md
Member Secretary
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g§ñWmZ AZwg§YmZ g{_{V H$s ~¡R>H$

g§ñWmZ AZwg§YmZ g{_{V (g§.AZw. g{_{V) H$s 21dt ~¡R>H$ 
S>m°. g§.Xr. gmd§V, {ZXoeH$ H$s AÜ¶jVm _| 7, 11, 12 Am¡a 23 
Aà¡b Am¡a 02 Am¡a 9 _B© 2016 H$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©& 

df© 2016-17 Ho$ {bE _Ü¶H$m{bH$ g§ñWmZ AZwg§YmZ  
g{_{V H$s ~¡R>H$ 30 {gV§~a Am¡a 1 AŠQy>~a 2016 H$mo S>m°. Eg.S>r. 
gmd§V, {ZXoeH$ H$s AÜ¶jVm _| Am¶mo{OV H$s JB©& AmZo dmbo 
’$bZ _m¡g_ Ho$ {bE g^r n[a¶moOZmAm| Ho$ {bE VH$ZrH$s H$m¶©H«$_ 
na MMm© H$s JB©& AZwg§YmZ gbmhH$ma g{_{V H$s {g’$m[aem| na 
H$s JB© H$ma©dmB© na MMm© Ho$ {bE 15 {Xg§~a 2016 H$mo EH$ {deof 
AmB©Amagr ~¡R>H$ ^r Am¶mo{OV H$s JB© Am¡a AmJo H$s H$ma©dmB© 
q~XwAm| H$mo gr_m§H$Z {H$¶m J¶m& S>m°. Xr.qg. ¶mXd, gXñ¶ g{Md 
(g§.AZw. g{_{V) Zo BZ ~¡R>H$m| H$m g_Ýd¶Z {H$¶m&

AÝ¶ ~¡R>H|$ / H$m¶©embm

àmW{_H$ {ZYm©aU, AZwdrjU Am¡a Am§H$bZ (nrE_B©) 
g{_{V H$s ~¡R>H$

df© Ho$ Xm¡amZ nrE_B© g{_{V H$s nm±M ~¡R>H$m| H$m Am¶moOZ hþAm 
{OZ_| (i) VrZ {d{^Þ Amanrnr1 H$m Am§H$bZ (ii) Xmo Amanrnr3 
H$m Am§H$bZ (iii) {d{^Þ loUr Ho$ H$_©Mm[a¶m| Ho$ ~rM ~m¡{ÕH$ 
ewëH$ Ho$ ~±Q>dmao na MMm© Am¡a A§{V_ ê$n XoZm Am¡a (iv) Q>rAma-V  
Ho$ AZwgma Q´>oqZJ ~OoQ> H$m ^wJVmZ na MMm©  H$s JB©& 

g§ñWmZ àm¡Úmo{JH$s à~§YZ g{_{V (AmB©Q>rE_gr) H$s 
~¡R>H$

 {ZXoeH$ S>m°. g§O¶ Xr gmd§V H$s AÜ¶jVm _| g§ñWmZ 
àm¡Úmo{JH$s à~§YZ g{_{V (AmB©Q>rE_gr) H$s ~¡R>H$ 4 AJñV 2016 
H$mo Am¶mo{OV H$s JB©& ~¡R>H$ _| Xmo àm¡Úmo{J{H$¶m| ({_br~J AmH$f©U 
agm¶Z Am¡a dmBZ brg go ¶moJhQ>© ~ZmZm) Ho$ {bE n¡Q>§Q> Am¡a H|$Ð 
Ho$ Eåãb_ Ho$ {bE Q´>oS>_mH©$ àmá H$aZo H$m {ZU©¶ {b¶m J¶m& 

g§ñWmZ O¡d gwajm g{_{V H$s ~¡R>H$

H|$Ð _| g§ñWmZ O¡d gwajm g{_{V H$s nhbr ~¡R>H$ 8 OyZ 
2016 H$mo Am¶mo{OV H$s JB©& g{_{V Zo àñVm{dV AZwg§YmZ 
n[a¶moOZm ""A§Jya bVm _o AO¡{dH$ VZmd à{V{H«$¶merb 

Institute Research Committee Meeting

The 21st Institute Research Committee meeting 
was held during 7, 11, 12 and  23 April and 02 and 
09 May 2016 under the Chairmanship of Dr. S.D. 
Sawant, Director. Progress reports of the ongoing 
research projects were presented by all the principal 
investigators. 

The mid-term Institute Research Committee 
meeting for the year 2016-17 was held on 30th 
September and 01st October 2016 under the 
chairmanship of Dr. S.D. Sawant, Director. Technical 
Programme for the coming fruiting season was 
discussed for all the projects. A special IRC meeting 
was also held on 15th December 2016 to discuss action 
taken on recommendations of the Research Advisory 
Committee and further action points were demarcated. 
Dr. D. S. Yadav, Member Secretary, IRC coordinated 
these meetings.

Other meetings / workshops

Priority Setting, Monitoring and Evaluation 
(PME) Committee Meeting

During the year meeting of PME committee was 
held five times to (i) evaluate three different RPP1, 
(ii) to evaluate two RPP3 (iii) to discuss and finalise 
the distribution of intellectual fee among different 
categories of staff and (iv) to deliberate on settlement 
of training budgets as per TR-V.

Institute Technology Management 
Committee (ITMC) meeting

The meeting of Institute Technology Management 
Committee (ITMC) was held on 4th August 2016 
under the Chairmanship of Dr. S.D. Sawant, Director. 
Decisions on IP protection for 2 technologies 
(Attractant for mealybugs and preparation of yoghurt 
with wine lees) and trademark filing for NRCG 
emblem were taken.

Institute Biosafety Committee (IBSC) 
meeting

The first meeting of Institute Biosafety Committee 
(IBSC) of the Centre was held on 8th June 2016. 
The proposed work on ‘Functional validation 



112

^mH¥$AZwn-am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2016-17

Q´>m§g{H«$ßeZ H$maH$m| H$m H$m¶m©Ë_H$ à_mUrH$aU Am¡a A{^ì¶{º$ 
Om§M'' H$m AZw_moXZ {H$¶m Am¡a ~¡R>H$ H$m H$m¶©d¥V AmagrOrE_ 
H$mo ^oOm J¶m& 

Adeof {ZJamZr ¶moOZm (AmaE_nr) na gmPoXmam| H$s 
~¡R>H$

H|$Ð _| 17 AJñV 2016 H$mo df© 2016-17 Ho$ {bE Adeof 
{ZJamZr ¶moOZm (AmaE_nr) na gmPoXmam| H$s ~¡R>H$ Am¶mo{OV H$s 
JB©& ̂ mH¥$AZwn- amA§AZwH|$Ð  Ûmam, V¡¶ma VH$ZrH$s [anmoQ>© Ho$ AmYma 
na grgrgr Ho$ {bE E_AmaEb/Am¶mV ñVa 0.05 nrnrE_ ~ZmB© 
aIZo Ho$ {bE  Zr{V ~ZmB© JB©& df© 2016-17 Ho$ {bE AmaE_nr 
XñVmdoµO H$mo A§{V_ ê$n {X¶m J¶m VWm g§b¾H$ 5 Am¡a g§b¾H$ 9 
H$mo AZw_mo{XV {H$¶m J¶m& 

and expression assay of abiotic stress responsive 
transcription factors genes in grapevine’ was approved 
by the Committee and the proceeding sent to RCGM.

Stakeholders Meeting on Residue 
Monitoring Plan (RMP)

Stakeholders Meeting on Residue Monitoring 
Plan (RMP) of grapes for the season 2016-17 was held 
at the Centre on 17th August 2016. Strategy to retain 
MRL / import tolerance of CCC at 0.05 ppm was 
prepared based on technical report prepared by ICAR-
NRCG. RMP document for 2016-17 was finalized and 
Annexure -5 and Annexure – 9 was approved.
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nam_e© H$m¶©, noQ>|Q> Am¡a àm¡Úmo{JH$s H$m ì¶dgm¶rH$aU
CONSULTANCY, PATENTS AND 
COMMERCIALISATION OF TECHNOLOGY

Bg df© {d{^Þ g§ñWmAm| Ho$ {bE A§Jya IoVr Ho$ {d{^Þ nhbwAm| 
na 15 nam_e© H$m¶© {H$E JE {OZHo$ {ddaU {ZåZ{b{IV h¡& 

Fifteen 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.)

Guiding grape growers at 
Nasik

Bayer Crop 
Science Limited

18/04/2016 18/04/2016 Dr. S.D. Sawant, Dr. A.K. 
Upadhyay, Dr. Sujoy Saha,

36640

Guiding grape growers on 
‘Effective disease control 
and residue management 
with less number of 
sprays’ at Pimpalgaon 
Baswant, district Nasik

Dabholkar 
Prayog Pariwar

16/08/2016 16/08/2016 Dr. S.D. Sawant 12650

Assessment of yield 
increase in table grapes 
in farmers’ fields through 
technology developed by 
Mahindra Shubhlabh

Mahindra 
Shubhlabh 
Services

01/09/2016 31/03/2017 Dr. S.D. Sawant, Dr. 
R.G. Somkuwar, Dr. A.K. 
Upadhyay, Dr. K. Banerjee, 
Dr. S.D. Ramteke, Dr. A.K. 
Sharma, Dr. Sujoy Saha, Dr. 
D.S. Yadav, Dr. B.B. Fand

474160

Consultancy to company 
staff

Tropical 
Agrosystems (I) 
Pvt. Ltd.

06/09/2016 06/09/2016 Dr. A.K. Upadhyay 12650

The training programme 
at Nasik

Fairtrade - 
Network of 
Asia and Pacific 
Producers

15/09/2016 15/09/2016 Dr. B.B. Fand 6900

Addressing grape 
farmers in ‘Fertigation 
Automation awareness 
programme’ at Tasgaon

Netafim 
Irrigation India 
Pvt. Ltd.

23/09/2016 23/09/2016 Dr. S.D. Sawant, Dr. A.K. 
Upadhyay

25300



114

^mH¥$AZwn-am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2016-17

Title  of the 
consultancy project Sponsored by From To Consultants Project 

Cost (Rs.)

Guiding grape growers 
on ‘October pruning 
in grape vineyard and 
management thereafter’ 
at Nasik

Gramsamruddhi 
Foundation, 
Nasik

06/10/2016 06/10/2016 Dr. S.D. Sawant 12650

lecture on ‘Recent trends 
in disease management 
in grapes’ in the farmers 
rally organized by KVK 
Nasik at Pimpalgaon 

Krishi Vigyan 
Kendra, Nasik

06/10/2016 06/10/2016 Dr. S.D. Sawant 12650

Delivering lectures to 
the farmers gathering at 
Nasik

Yashwantrao 
Chavan Social 
Forum, Nasik

17/10/2016 17/10/2016 Dr. S.D. Sawant, Dr. R.G. 
Somkuwar

25300

Guiding the grape 
growers at Jalna

District 
Superintendent 
Agricultural 
Officer, Jalna

24/10/2016 24/10/2016 Dr. R.G. Somkuwar, Dr. A.K. 
Upadhyay, Dr. Sujoy Saha, 
Dr. B.B. Fand

43700

Expert guidance to grape 
growers for increasing 
productivity and quality 
of grapes

Bayer 
CropScience 
Limited

22/11/2016 23/11/2016 Dr. S.D. Sawant, Dr. R.G. 
Somkuwar, Dr. A.K. Upadhyay, 
Dr. S.D. Ramteke, Dr. Sujoy 
Saha, Dr. D.S. Yadav

66850

Guiding the grape 
growers at Kasegaon, 
Pandharpur

Krishna Valley 
Agrotech LLP, 
Pune

17/12/2016 17/12/2016 Dr. S.D. Sawant, Dr. A.K. 
Upadhyay

25300

Sustainable agricultural 
practices in table grapes 
in Maharashtra

AFPRO,
under 
Sustainable 
Grape Initiative 
(SGI) - India

10/01/2017 31/01/2017 Dr. S.D. Sawant, Dr. Indu S. 
Sawant, Dr. R.G. Somkuwar, 
Dr. K. Banerjee, Dr. S.D. 
Ramteke, Dr. A.K. Sharma, 
Dr. Sujoy Saha, Mrs. Kavita 
Y. Mundankar, Dr. D.S. 
Yadav, Ms. Anupa T., Dr. B.B. 
Fand, Dr. D.N. Gawande

145689

Presentation in the 
seminars 

Thermo Fisher 
Scientific

24/01/2017 27/01/2017 Dr. K. Banerjee 25300

Guiding the grape 
growers at Puluj, Tal. 
Pandharpur.

Krishak Bharati 
Cooperative 
Ltd., Mumbai

10/02/2017 10/02/2017 Dr. S.D. Sawant, Dr. R.G. 
Somkuwar

25300
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Memorandum of Agreement for 
technology commercialisation
�� MoU between ICAR-NRCG and Bayer Crop 

Science Limited, Thane was signed for a 
consultancy project on ‘Expert guidance through 
video conferencing to grape growers for increasing 
productivity and quality of grapes’

�� A Memorandum of Agreement was signed 
between ICAR-National Research Centre for 
Grapes, Pune and Sahyadri Farmers Producer 
Company Ltd., Nashik on 31st March, 2017. 
The MOA was to taking up R & D, promotion 
and commercialization of grape variety Medika 
based technologies (pure juice, blended juice, 
use of processed pomace for enrichment of food 
materials) developed by the Centre. As per this 
MOA, ICAR-NRCG and Sahyadri Farmers 
Producer Company Ltd., will collaborate to 
develop the juice of the Medika variety as a 
single-variety product and also after blending with 
other varieties. Besides, efforts will be undertaken 
to utilize pomace in developing bakery products 
and any other value-added processed products

�� MoU was signed on 22nd November 2016 with M/s 
Zytex Biotech Pvt. Ltd., Mumbai for taking up 
collaborative R&D for future commercialization 
of Bacillus Strain DR 39 for pesticide degradation 
and plant growth promotion in partnership mode.

Sale of planting material

A total of 77848 rooted cuttings of rootstocks 
and scion varieties were distributed to grape growers, 
government agencies and research institutes. This 
planting material was distributed in Maharashtra, 
Karnataka, Uttar Pradesh, Madhya Pradesh, Gujarat, 
etc.

àm¡Úmo{JH$s ì¶mdgm{¶H$aU Ho$ {bE g_Pm¡Vm 
kmnZ 

�� A§Jya H$s CËnmXH$Vm Am¡a JwUdÎmm d¥{Õ Ho$ {bE {d{S>¶mo 
H$m|’o$a|qgJ Ûmam A§Jya CËnmXH$m| H$mo {deofk _mJ©Xe©Z na 
gbmhH$mar n[a¶moOZm Ho$ {bE ^mH¥$AZwn-amA§AZwH|$Ð Am¡a 
~m¶a H«$m°n gmBÝg {b{_Q>oS>, R>mUo Ho$ ~rM g_Pm¡Vm kmnZ na 
hñVmja hþE& 

�� ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo Am¡a gh¶mÐr 
’$ma_g© àmoS>çygg© H§$nZr {b{_Q>oS>, Zm{gH$ Ho$ ~rM {XZm§H$ 
31 _mM©, 2017 H$mo EH$ g_Pm¡Vm kmnZ na hñVmja {H$E 
JE& g_Pm¡Vm, ^mH¥$AZwn-amA§AZwH|$Ð, nwUo Ûmam {dH${gV 
A§Jya {H$ñ_ _o{S>H$m AmYm[aV VH$ZrH$m| (ewÕ ag, {_{lV ag, 
ImÚ gm_J«r Ho$ g§dY©Z Ho$ {bE g§gm{YV nmo_og Ho$ Cn¶moJ) 
na  AZwg§YmZ Ed§ {dH$mg, àMma Am¡a ì¶mdgm¶rH$aU Ho$ {bE 
h¡& Bg g_Pm¡Vo Ho$ AZwgma, ̂ mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ 
H|$Ð, nwUo Am¡a gh¶mÐr ’$ma_g© àmoS>çygg© H§$nZr {b{_Q>oS> 
_o{S>H$m {H$ñ_ Ho$ ag H$mo EH$b Ed§ {d{^Þ {H$ñ_m| Ho$ gmW 
{_{lV ag Ho$ {dH$mg _| gh¶moJ H$a|Jo& BgHo$ Abmdm, nmo_og 
H$m Cn¶moJ ~oH$ar CËnmXm| Am¡a AÝ¶ _yë¶ d{Y©V àg§ñH¥$V 
CËnmXm| Ho$ {dH$mg hoVw à¶mg H$a|Jo&

�� ~¡{gbg ñQ´>oZ S>rAma 39 H$m H$sQ>ZmeH$ {dKQ>Z Am¡a nmXn 
d¥{Õ H$mo ~‹T>mdm XoZo hoVw, ^{dî¶ _| ì¶dgm{¶H$aU Ho$ {bE 
gh¶moJr AZwg§YmZ Ed§ {dH$mg Ho$ {bE _¡gg© OmBQ>oŠg 
~m¶moQ>oH$ àmBdoQ> {b{_Q>oS>, _w§~B©  Ho$ gmW 22 Zd§~a 2016 
H$mo EH$ g_Pm¡Vm kmnZ na hñVmja {H$E JE&

amonU gm_J«r H$s {dH«$s 

Bg df© _ybd¥§V Am¡a ì¶dgm{¶H$ {H$ñ_m| H$s 77848 H$b_ 
A§Jya CËnmXH$m|, gaH$mar EO|gr Am¡a AZwg§YmZ g§ñWmZm| H$mo ~m§Q>r 
JB©& ¶h amonU gm_J«r _hmamï´>, H$Zm©Q>H$, CÎma àXoe, _Ü¶ àXoe, 
JwOamV Am{X amÁ¶m| H$mo ^oOr JB©&
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AZw_mo{XV A{daV g§ñWmZ H$m¶©H«$_
APPROVED ON-GOING INSTITUTE 
PROGRAMMES

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.	 OZZÐì¶ H$m M[aÌm§H$Z, Am¡a nwZ¶w©{dH$aU àboIZ 

3.	 ^maVr¶ A§Jya ({dQ>rg pñngrO) Ho$ {bE S>r ¶y Eg bjUm| H$m 
nwï>rH$aU (nrnrdr-E’$AmaE {dÎm nmo{fV)

Ii.	 A§Jya H$m AZwd§{eH$ gwYma

4.	 A§Jya bVm _o AO¡{dH$ VZmd à{V{H«$¶merb Q´>m§g{H«$ßeZ 
H$maH$m| H$m H$m¶m©Ë_H$ à_mUrH$aU Am¡a A{^ì¶{º$ Om§M

5.	 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

6.	 A§Jya _| S>mD$Zr Am¡a nmD$S>ar {_bS>çy amoJ à{VamoYH$Vm Ho$ 
{bE AmpÊdH$ àOZZ H$s EH$sH¥$V nÚ{V (S>r~rQ>r {dÎmnmo{fV) 

7.	 {dab JwÀN>o Am¡a ~‹S>r _{U Ho$ {bE àOZZ

8.	 ^m¡{VH$ Am¡a amgm¶{ZH$ H$maH$m| Ûmam A§Jya _| OrZ Am¡a JwUZ 
{d{^ÞVm CËnÞ H$aZm

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

I.	 Conservation, characterization 
and utilization of grape
1.	 Management of grape genetic resources of table, 

wine, raisin, juice and rootstock varieties - Phase II
2.	 Characterization, regeneration and documentation 

of grape germplasm
3.	 Validation of DUS descriptors for Indian grapes 

(Vitis spp.) (PPVFRA funded)

II	G enetic improvement of grape
4.	 Functional validation and expression assay of 

abiotic stress responsive transcription factors 
genes in grapevine

5.	 Breeding for development of marker assisted 
selection (MAS) technique for downy mildew 
resistance in seedless grape varieties

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

7.	 Breeding for naturally loose bunches and bold 
berries in grapes

8.	 Creating gene and ploidy variations for desired 
trait in grape using physical and chemical agents

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 wine varieties for yield and 
quality wine under Indian condition
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11.	dmBZ A§Jyam| _| JwUr¶ CnO d¥{Õ Ho$ {bE H¥${f {H«$¶mAm| H$m 
_mZH$sH$aU

12.	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

13.	A§Jya ({dQ>rg) _ybd¥ÝVm| H$s _mBH«$mo àmonJoeZ Ho$ {bE 
àmoQ>moH$m°b H$m _mZH$sH$aU

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 VZmd H$s pñW{V Ho$ VhV A§Jya H$s 
CËnmXH$Vm ~‹T>mZo Ho$ {bE {ZU©¶ g_W©Z àUmbr (EZEgE’$ 
Ûmam {dÎm nmo{fV)

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 
Ûmam {dÎm nmo{fV)

18.	A§Jya d¥{Õ Am¡a CËnmXH$Vm na ßbmpñQ>H$ AmdaU H$m à^md

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 {dÎm nmo{fV)

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

11.	 Standardization of cultural practices to increase 
quality yield of wine grapes

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

13.	 Standardization of protocol for micropropagation 
of grape (Vitis) rootstocks

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.	 Effect of plastic cover on grapevine growth and 
productivity

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.	D evelopment and refinement of 
integrated protection technologies 
in grape

22.	 Development of microbial formulations for 
biological control of grape diseases (AMAAS 
funded)

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
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27.	A§Jya _| VZm N>oXH$ H$m à~§YZ

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

(^mH¥$AZwn-AmoAmanr {dÎm nmo{fV)

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

29.	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

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

31.	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

32.	{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

33.	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 

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

27.	 Management of stem borer in grapes

28.	 Out reach programme on management of sucking 
pests (ICAR ORP funded)

V.	D evelopment of pre- and 
post-harvest technologies for 
processing of grapes and value 
addition

29.	 Identification and evaluation of β glucosidase 
producing yeast strains and its impact on wine 
quality

30.	 Winery by-products utilization for value addition 
in food products

31.	 Phytochemical profiling and development of 
nutraceuticals and value added products from 
grapes

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

VI.	Food safety in grapes and its 
processed products

33.	 Analysis and safety evaluation of agrochemical 
residues and contaminants in agricultural 
commodities and processed products

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

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. Indu S. Sawant National Symposium on 
‘Diagnosis and Management 
of Plant Diseases: Integrated 
Approaches and Recent Trends’

9-11th January 
2017

ICAR Research Complex 
for NEH Region, Umiam, 
Meghalaya

Dr. S.D. Sawant Sakal AgroWon Horticulture 
Conference and Exhibition

6th November 
2016

Nasik

Dr. S.D. Sawant
Dr. Indu S. Sawant
Dr. R.G. Somkuwar
Dr. Anuradha Upadhyay
Dr. A.K. Upadhyay
Dr. K. Banerjee
Dr. S.D. Ramteke
Dr. A.K. Sharma
Dr. Sujoy Saha

7th Indian Horticultural 
Congress 2016: Doubling 
Farmers Income through 
Horticulture”

15-18th 
November 2016

New Delhi

Dr. Anuradha Upadhyay
Dr. Roshni R. Samarth

National Conference on 
“Fruit Breeding in Tropics 
and Subtropics - An Indian 
Perspective”

27-29th April 
2016

ICAR-IIHR, Bengaluru
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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. K. Banerjee 12th National Symposium on 
‘Biotic stress management: 
challenges and environmental 
harmonization’

17-19th February 
2017

Uttar Banga Krishi 
Viswavidyalaya (UBKV) and 
Society for Plant Protection 
Sciences,

Dr. S.D. Ramteke National Conference of Plant 
Physiology

8-10th December 
2016

University of Agricultural 
Sciences, Bengaluru and Indian 
Society for Plant Physiology, 
New Delhi

Dr. Ahammed Shabeer T.P. Seminar on ‘Food Business in 
India – Emerging Trends’

25th October 
2016

Bombay Chamber of 
Commerce & Industry

Dr. Ahammed Shabeer T.P. SAARC-PTB workshop on 
capacity building for CRM

25-26th July 
2016

National Accreditation Board 
for Certification Bodies, New 
Delhi

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,  
Dr. A.K. Upadhyay

Sustainable Grapes Initiative – India 25th April 2016 AFPRO, Mumbai

Dr. S.D. Sawant Academia-Industry Interface 3rd May 2016 ICAR-CIAE, Bhopal at 
College of Agriculture, 
Pune

Dr. S.D. Sawant West Zone Interactive Meet on 
Financial Matters

6th May 2016 ICAR, New Delhi at 
ICAR-CIFE, Mumbai

Dr. S.D. Sawant Joint Agresco-2016 meeting 28-30th May 
2016

Dr. Panjabrao Deshmukh 
Krishi Vidyapeeth,  Akola

Dr. S.D. Sawant Meeting with the Hon’ble Union 
Minister of Agriculture & Farmers 
Welfare

4th July 2016 CIFE, Mumbai 

Dr. S.D. Sawant Meeting with the Director (Works), 
ICAR 

5-6th July 2016 ICAR, 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. S.D. Sawant Interaction meeting with the 
Hon’ble Union Minister of 
Agriculture & Farmers Welfare 

11th July 2016 MPKV, Rahuri, Dist. 
Ahmednagar

Dr. S.D. Sawant
Dr. A.K. Sharma

Interactive meeting with growers on 
‘Wine production in Punjab’

18th July 2016 PAU, Ludhiana

Dr. S.D. Sawant 24th meeting of Regional Committee 
No. VII 

8-9th September 
2016

Goa

Dr. S.D. Sawant Brain Storming Session on the 
Germplasm Introduction and 
Exchange related issue 

19th November 
2016

Horticulture Science 
Division of ICAR at ICAR-
NBPGR, New Delhi

Dr. S.D. Sawant ICAR Interactive Workshop on 
Administrative Matters

24th November 
2016

ICAR-CIFE, Mumbai

Dr. S.D. Sawant
Dr Ajay Kumar Upadhyay 
Dr. Ajay Kumar Sharma

Research Advisory Committee 
meeting of Maharashtra State Grape 
Growers’ Association, Pune 

29th November 
2016

MRDBS, Pune

Dr. S.D. Sawant Jury II Convention of Mahindra 
Samriddhi India Agri Awards 2017 

20th December 
2016

New Delhi

Dr. S.D. Sawant Meeting to present NRL activities 
(present and forthcoming) 

26th December 
2016

APEDA, New Delhi

Dr. S.D. Sawant
Dr Ajay Kumar Upadhyay 
Dr. Ajay Kumar Sharma, 
Ms. Sharmistha Naik

Group Discussion of AICRP on 
Fruits

4-7th January 
2017

ICAR-IIHR, Bengaluru

Dr. S.D. Sawant
Dr. R.G. Somkuwar

Agro-Industry Meet 11th – 12th 
January 2017

ICAR-ATARI, Zone 
VII, Jabalpur at KVK, 
Neemuch, Madhya Pradesh

Dr. S.D. Sawant West Zone Consultation Meet on 
MIDH. 

27th January 
2017

Pune

Dr. S.D. Sawant
Dr. Anuradha Upadhyay
Dr. S.D. Ramteke

Experts consultation meeting on 
‘Management of abiotic stress in 
agriculture: roadmap for future 
research and education’

31st January 
2017

ICAR-NIASM, Baramati
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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 Interactive meeting with the ICAR-
AICRP Review Committee 

14th February 
2017

ICAR, New Delhi at 
NBPGR, New Delhi

Dr. S.D. Sawant ICAR Directors’ Conference 14-15th February 
2017

NASC Complex, New 
Delhi

Dr. S.D. Sawant Regional Workshop on ‘Skill 
Development in Agriculture – 
Kaushal Vikas Se Krishi Vikas’

20th February 
2017

National Institute of 
Agricultural Extension 
Management (MANAGE), 
Hyderabad

Dr. S.D. Sawant Meeting on import of planting 
material of new grape varieties

16th March 2017 Addl. Secretary (JS), 
DAC&FW, MoA&FW at 
Krishi Bhavan, New Delhi

Dr. S.D. Sawant Meeting on ‘Grape processing and 
wine industry in India, its present 
status and way forward’

17th March 2017 Secretary, Ministry of Food 
Processing Industries at 
Panchsheel Bhawan, New 
Delhi

Dr. Anuradha Upadhyay Stakeholders meet cum awareness 
programme on ‘National 
certification system for tissue 
culture raised plants’

4th July 2016 New Delhi

Dr. Anuradha Upadhyay DBT task force meeting 11th August 
2016

New Delhi

Dr. Anuradha Upadhyay Awareness programme on ‘National 
certification system for tissue 
culture raised plants for Maharashtra 
and Gujarat region’

27th March 2017 VSI, Pune

Dr. A.K. Upadhyay Workshop to review the status of 
nutrient use efficiency (NUE) in 
different crops

21st June 2016 ICAR, New Delhi

Dr. A.K. Upadhyay Technical Committee meeting 
to fix technical specifications of 
the equipment to be purchased 
during the year 2016-17 for the 
District Soil Survey Soil Testing 
Laboratories 

30th June 2016 Commissionerate of 
Agriculture, Pune
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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. Ramteke Rural Programme Advisory 
Committee meeting of Aakashwani

9th June 2016 Pune

Dr. S.D. Ramteke Agricultural Advisory Committee 
Meeting of Mumbai Doordarshan

2nd September 
2016

Sahakar Ayuktalay, Pune

Dr. S.D. Ramteke Agricultural Advisory Committee 
Meeting of Mumbai Doordarshan

2nd December 
2016

Central Bee Research and 
Training Institute, Pune

Dr. S.D. Ramteke Agricultural Advisory Committee 
Meeting of Mumbai Doordarshan

10th March 2017 Dr. BSKKV, Dapoli

Dr. A.K. Sharma Meeting of Indian Grape Processing 
Board

13th May 2016 MOFPI, New Delhi

Dr. S.D. Sawant  
Dr. A.K. Sharma

Meeting on ‘Grape production and 
processing in Kinnaur district’

21st July 2016 Dy. Director Horticulture, 
Reckong Peo, Himachal 
Pradesh

Dr. A.K. Sharma Meeting with Scientists of CIAE 
Bhopal, to develop proposals on 
grape drying and mechanization in 
grape growing.

4th July 2016 Pune

Dr. D.S. Yadav National Meet of 
Entomologists-2016 

7-8th October 
2016

ICAR-Indian Institute of 
Horticultural Research, 
Bengaluru

Ms. Anupa T. First meeting on NHM ‘to increase 
farmer income by post-harvest 
technology of raisin drying  
management’  

16th November 
2016

Pune

Ms. Anupa T. Second  meeting on ‘raisin shed 
expenditure and design for drying of 
raisins’ 

24th November 
2016

NHM

Dr Anuradha Upadhyay, 
Dr A.K. Sharma,  
Ms. Anupa T.,  
Ms. Sharmistha Naik

Workshop meeting on ‘Approach 
to obtain virus free grape planting 
material’ with experts from 
NBPGR, New Delhi; VSI, Pune; 
and ICAR-DFR, Pune

13th February 
2017

ICAR-NRCG, Pune
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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

Ms. Sharmistha Naik Workshop on Scientific Cooperation 
Framework for Food Safety. 
Presented a research project on 
“Nutritional quality and safety 
evaluation of common processed 
products of grape”

12th July 2016 FSSAI, New Delhi

All Scientists Brainstorming session on 
‘Phytochemicals: possible 
application in nutraceutical and bio-
medicine fields’

17th June 2016 Jointly organised by 
ICAR-NRCG, Pune and 
ICAR-DFR, Pune in 
association with Society 
for Advancement of 
Viticulture and Enology 
(SAVE)

All Scientists Brainstorming session to deliberate 
guidelines ‘Sustainable Agricultural 
Practices in Table Grapes in 
Maharashtra’ for the Sustainable 
Grapes Initiative

17th January 
2017

ICAR-NRCG, Pune

Mr. U.N. Borse Brain Storming Session-cum-
Interaction Meet on Engineering 
Interventions for Production & 
Processing of Horticultural Crops 

24-25th October 
2016

ICAR-CIAE, Bhopal
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AmJÝVwH$
VISITORS

{d{eï> AmJÝVwH$
�� _mZZr¶ S>m°. {ÌbmoMZ _hmnmÌm, g{Md (So>¶a) Am¡a _

hm{ZXoeH$ (^mH¥$AZwn) Zo 21 Aºy$~a 2016 H$mo H|$Ð H$m 

Xm¡am {H$¶m& CÝhmoZ| à¶moJ àjoÌm| H$m Xm¡am {H$¶m Am¡a A§Jya 

OZZÐì¶ nwZ¶w©{dH$aU Ho$ {bE nhbo _ybd¥§V H$m amonU 

{H$¶m& CÝh| Am¡a AÝ¶ CnpñWV JU_mÝ¶ A{V{W¶m| H$mo H|$Ð 

_| {dH${gV àm¡Úmo{J{H$¶m| go 

AdJV H$am¶m J¶m& AnZo 

àoaUmXm¶H$ ^mfU _| CÝhmoZ| 

^mH¥$AZwn H$s d¡km{ZH$ j_Vm 

H$mo {gÕ H$aZo Am¡a {H$gmZm| 

Ho$ {Za§Va CÕma Am¡a {dkmZ Ho$ 

g_¥{ÕH$aU Ho$ {bE à¶moJ na 

~b {X¶m& CÝhmoZ| d¡km{ZH$m| 

go àmW{_H$Vm {ZYm©aU Am¡a 

g_¶~Õ Ed§ EH$mJ«{MV 

hmoH$a H$m_ H$aZo H$s Anrb 

H$s& CÝhmoZ| Wm°_gZ grS>bog 

_| S>mD$Zr {_bS>çy à{VamoYH$Vm g_m{dï> H$aZo Ho$ {bE H|$Ð _| 

Omar n[a¶moOZm na {dñVma go MMm© H$s& H|$Ð Ûmam {dH${gV 

àm¡Úmo{J{H$¶m| H$mo {H$gm Zm| VH$ nhþ±MmZo Am¡a CZHo$ ’$sS>~oH$ Ho$ 

C{MV àboIZ H$s Amdí¶H$Vm na ~mV H$s& CÝhmoZ| àm¡Úmo{JH$s 

{dñVma Ho$ {bE à¶moº$m _¡{ÌnyU© _mo~mBb "En' Ho$ {dH$mg Am¡a 

à¶moJ, amOñd Am¶ ~‹T>mZo Ho$ {bE Zr{V {ZYm©aU na ^r ~b 

{X¶m& CÝhmoZ| ñdÀN> ^maV A{^¶mZ Ho$ VhV H|$Ð Ûmam ~‹T>mdm 

{XE OmZo dmbr n¶m©daU-AZwHy$b Q>moH$ar "{ZgJ© XyV' (S>m°. 

Eg. nr. H$mbo, ^m^m na_mUw AZwg§YmZ H|$Ð Ûmam {dH${gV 

agmoB© Hy$‹S>o Ho$ O¡d-{dKQ>Z Ho$ {bE VH$ZrH$), H$m {dVaU H|$Ð 

Distinguish visitors
�� Hon’ble Dr. Trilochan Mohapatra, Secretary 

(DARE) and DG (ICAR) visited the Centre on 
21st October 2016. He visited the experimental 
vineyards and planted first rootstock for revival 
of the grape germplasm. Technologies developed 
by the institute were showcased to him and 
other dignitaries. In his inspirational speech, he 

emphasized on realizing the 
scientific strength of ICAR 
and utilizing it for further 
betterment of farmers and 
enrichment of science. He 
appealed to the scientist 
to prioritize the activities 
and work dedicatedly, with 
clear focus and timelines. 
He discussed in length on 
the project on ‘Genetic 
improvement of Thompson 
Seedless by incorporating 
downy mildew resistance’. 

He talked about dissemination of technologies 
developed by institute to the farmers and urged 
for proper documentation of their feedback. He 
also instructed to lay emphasis on use of user 
friendly mobile applications for dissemination 
of technologies developed, plan strategies for 
increasing revenue generation. He also gave 
the first eco-friendly basket ‘Nisarg Doot’ 
(conceptualized by Padma Shree Dr. S. P. Kale, 
BARC, Mumbai for treatment of biodegradable 
kitchen waste at the source) which is being 
promoted by ICAR-NRCG under ‘Swachha 
Bharat Abhiyan’. He also released a concept note 
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Ho$ ñQ>m’$ _| {H$¶m&  CÝhmoZ| "VmOm A§Jyam| _| eyÝ¶ Ad{eï> 

Ho$ {bE H$sQ> à~§YZ gmaUr' Z_H$ H$mÝg¡ßQ> ZmoQ> Am¡a {hÝXr 

{^{Îmn{ÌH$m "A§Jyar' Ho$ Mm¡Wo A§H$ H$m {d_moMZ {H$¶m&

�� S>m°. A Hw$  qgh, Cn _hm {ZXoeH$ (H¥${f {dñVma) Am¡a à^mar 
Cn_hm{ZXoeH$ (~mJdmZr) Zo 9 Aºy$~a 2016 H$mo H|$Ð H$m 
^«_U {H$¶m& 

�� J¡a gaH$mar g§ñWm, EŠeZ ’$m°a ’y$S> àm°S>ŠeZ Ho$ 20 àmoOoŠQ> 
ñQ>m’$ Zo 4 Aºy$~a 2016 H$mo H|$Ð H$m Xm¡am {H$¶m& 

{H$gmZm| H$m Xm¡am
�� df© Ho$ Xm¡amZ 330 {H$gmZm| Omo {d{^Þ amÁ¶m| O¡go H$Zm©Q>H$ 
(32), _Ü¶ àXoe (238), _hmamï´> (39) Am¡a amOñWmZ 
(21) 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©&

�� {nN>br grµOZ Ho$ Xm¡amZ H$sQ>ZmeH$ Adeofm| go g§~§{YV _wÔm| 
Am¡a Adeofm| go ~MZo Ho$ {bE AmZo dmbo gÌ _| nmbZ hoVw 
{H$E OmZo dmbr à~§YZ {H«$¶mAm| Ho$ ~mao _| MMm© H$aZo hoVw 
A{^Zd A§Jya CËnmXH$ ghH$mar g§ñWm, Vhgrb OwÞa Ho$ 
A{YH$m[a¶m| Am¡a {H$gmZm| Zo 17 _B© 2016 H$mo g§ñWmZ H$m 
Xm¡am {H$¶m&

{ejm Xm¡ao
�� df© Ho$ Xm¡amZ JwOamV (193), H$Zm©Q>H$ (382), Ho$ab (49), 
_Ü¶ àXoe (114), _hmamï´> (1296), Am¡a V{_bZmSw> (231) 
go AmE H$ar~ 2265 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&	

on “Pest management schedule for zero residues 
in table grapes” and unveiled the 4th volume of 
‘Angoori’ the Hindi wall magazine.

�� Dr. A.K. Singh, Dy. Director General (Ag. Extn.) 
and Acting Dy. Director General (Hort. Sci.) 
visited the Institute on Sunday, 9th October 2016.

	Twenty project staff of Action for Food Produc-
tion, an NGO from New Delhi visited the Centre 
on 4th October 2016. 

Farmers’ visits

�� About 330 farmers from Karnataka (32) Madhya 
Pradesh (238), Maharashtra (39) and Rajasthan 
(21) 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.

�� A Team of farmers and officials of Abhinav 
Draksha Utpadak Sahakari Sanstha Maryadit, 
Agar, Tal. Junnar visited on 17th May 2016 
and discussed regarding the issues related to 
pesticide residue during the previous season and 
management practices to be followed during 
coming season to avoid residue.

Education Tours 

�� About 2265 students of different colleges and 
institutes from Gujarat (193), Karnataka (382), 
Kerala (49), Madhya Pradesh (114), Maharashtra 
(1296), and Tamil Nadu (231) visited the Centre 
while on their educational tour. They were 
apprised about laboratory facilities, vineyards and 
ongoing research activities.
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H$m{_©H$
PERSONNEL

AZwg§YmZ Ed§ à~§YZ nX / Research Management Personnel

1.	 S>m°. g§.Xr. gmd§V, {ZXoeH$
Dr. S.D. Sawant, Director

d¡km{ZH$ dJ© / Scientific

2.	 S>m°. B§Xy g§. gmd§V, àYmZ d¡km{ZH$ (nmXn amoJ {dkmZ)
Dr. Indu. S. Sawant, Principal Scientist (Plant Pathology)

3.	 S>m°. am.Jw. gmo_Hw$§da, àYmZ d¡km{ZH$ (~mJdmZr)
Dr. R.G. Somkuwar, Principal Scientist (Horticulture)

4.	 S>m°. AZwamYm CnmÜ¶m¶, àYmZ d¡km{ZH$ (O¡d àm¡Úmo{JH$s)
Dr. Anuradha Upadhyay, Principal Scientist (Biotechnology)

5.	 S>m°. A.Hw$. CnmÜ¶m¶, àYmZ d¡km{ZH$ (_¥Xm {dkmZ)
Dr. A.K. Upadhyay, Principal Scientist (Soil Science)

6.	 S>m°. H$m¡. ~°ZOu, àYmZ d¡km{ZH$ (H¥${f agm¶Z {dkmZ)
Dr. K. Banerjee, Principal Scientist (Agricultural Chemistry)

7.	 S>m°. g.X. am_Q>oHo$, àYmZ d¡km{ZH$ (nmXn H$m{¶©H$s)
Dr. S.D. Ramteke, Principal Scientist (Plant Physiology)

8.	 S>m°. A.Hw$. e_m©, àYmZ d¡km{ZH$ (~mJdmZr)
Dr. A.K. Sharma, Principal Scientist (Horticulture)

9.	 S>m°. gwO¶ ghm, àYmZ d¡km{ZH$ (nmXn amoJ {dkmZ)
Dr. Sujoy Saha, Principal Scientist (Plant Pathology) 

10.	 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 (Computer Applications 
in Agriculture)

11.	 S>m°. Xr.qg. ¶mXd, d¡km{ZH$ (H$sQ> {dkmZ)
Dr. D.S. Yadav, Scientist (Entomology)

12.	 S>m°. amoeZr am. g_W©, d¡km{ZH$ (nmXn àOZZ)
Dr. Roshni R. Samarth, Scientist (Plant Breeding)

13.	 S>m°. Ahå_X e~ra Q>r.nr., d¡km{ZH$ (H¥${f agm¶Z {dkmZ)
Dr. Ahammed Shabeer T.P., Scientist (Agricultural 
Chemistry)

14.	 S>m°. A_bm CX¶Hw$_ma, d¡km{ZH$ (H$sQ> {dkmZ) (7.6.2016 

VH$)
Dr. Amala U., Scientist (Entomology) (till 7.6.2016)

15.	 Hw$. AZwnm Q>r., d¡km{ZH$ (’$b {dkmZ)
Ms. Anupa T., Scientist (Fruit Science) 

16.	 Hw$. e{_©ð>m ZmB©H$, d¡km{ZH$ (’$b {dkmZ)
Ms. Sharmistha Naik, Scientist (Fruit Science)

17.	 S>m°. ~m.^m. ’§$S>, d¡km{ZH$ (H$sQ> {dkmZ) (20.5.2016 go)
Dr. B.B. Fand, Scientist (Entomology) (w.e.f. 20.5.2016)

18.	 S>m°. Y.Z. Jdm§So>, d¡km{ZH$ (nmXn àOZZ) (25.7.2016 go)
Dr. D.N. Gawande, Scientist (Plant Breeding) (w.e.f. 
25.7.2016)
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VH$ZrH$s dJ© / Technical

19.	 lr. C.Zm. ~moago, d[að> VH$ZrH$s A{YH$mar
Mr. U.N. Borse, Senior Technical Officer

20.	 lr. à.~m. OmYd, d[að> VH$ZrH$s ghm¶H$
Mr. P.B. Jadhav, Senior Technical Assistant

21.	 lr. ^m.~m. ImSo>, d[að> VH$ZrH$s ghm¶H$
Mr. B.B. Khade, Senior Technical Assistant

22.	 gwlr. e¡bOm gmQ>_, d[að> VH$ZrH$s ghm¶H$
Ms. Shailaja V. Satam, Senior Technical Assistant

23.	 lr. ~m.O. ’$bHo$, d[að> VH$ZrH$s ghm¶H$
Mr. B.J. Phalke, Senior Technical Assistant

24.	 lr. em.g. ^moB©Q>o, d[að> VH$ZrH$s ghm¶H$
Mr. S.S. Bhoite, Senior Technical Assistant

25.	 lr. E.Jmo. H$m§~bo, d[að> VH$Zr{e¶Z
Mr. E.G. Kamble, Senior Technician

àemg{ZH$ dJ© / Administrative

26.	 lr. Amo. ~m~y, àemg{ZH$ A{YH$mar (31.10.2016 VH$)
Mr. O. Babu, Administrative Officer (till 31.10.2016)

27.	 lr. Ho$. Abr, ghm¶H$ àemg{ZH$ A{YH$mar
Mr. K. Ali, Assistant Administrative Officer

28.	 lr. _w.Zm. JÝQ>r, ghm¶H$ {dÎm Ed§ boIm A{YH$mar
Mr. M N. Ganti, Assistant Finance and Accounts Officer

29.	 lr. ~m._m. MìhmU, {Z{O g{Md
Mr. B.M. Chavan, Private Secretary

30.	 lr. Zm.e. nR>mU, ghm¶H$
Mr. N.S. Pathan, Assistant

31.	 lr_Vr nëbdr H$Q>m[a¶m, ghm¶H$
Ms. Pallavi K. Tated, Assistant

32.	 lr. à.n. H$mb^moa, d[að> ñVar¶ {b{nH$
Mr. P.P. Kalbhor, UDC 

33.	 lr. {d.X. Jm¶H$dmS>, d[að> ñVar¶ {b{nH$
Mr. V.D. Gaikwad, UDC

Hw$eb ghm¶H$ ñQ>m’$ dJ© / Skilled Supporting Staff

34.	 lr. g§.g. Xm|Xo,  Hw$eb ghm¶H$ ñQ>m’$ 
Mr. S.S. Donde, Skilled Supporting Staff

35.	 lr. H¡$.Jw. amgH$a, Hw$eb ghm¶H$ ñQ>m’$
Mr. K.G. Raskar, Skilled Supporting Staff

36.	 lr. ~.a. MmH$UH$a, Hw$eb ghm¶H$ ñQ>m’$
Mr. B.R. Chakankar, Skilled Supporting Staff

37.	 lr. gm§.{d. b|T>o, Hw$eb ghm¶H$ ñQ>m’$
Mr. S.V. Lendhe, Skilled Supporting Staff

38.	 lr_Vr bVm am. ndma, Hw$eb ghm¶H$ ñQ>m’$
Ms. Lata Pawar, Skilled Supporting Staff

39.	 lr. Z.Ho$. ZOZ, Hw$eb ghm¶H$ ñQ>m’$
Mr. N.K. Najan, Skilled Supporting Staff

40.	 lr. {H$.H$m|. H$mbo, Hw$eb ghm¶H$ ñQ>m’$
Mr. K.K. Kale, Skilled Supporting Staff
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~w{Z¶mXr T>m§Mm {dH$mg
INFRASTRUCTURE DEVELOPMENT 

à¶moJembm

{d{^Þ n[a¶moOZmAm| Ho$ A§VJ©V AZoH$ CnH$aU O¡go AmBg 
âboqH$J _erZ, BboŠQ´>mo’$moao{gg ¶y{ZQ>, dm°Q>a ~mW, _mBH«$moâ¶yO, S>r 
ñQ>o_a, Ý¶y_o{Q>H$ à¡g, S>rn ’«$sOa, ~m¶mo go’$Q>r Ho${~ZoQ>, dm°H$ BZ  
H$moëS> M§~a  IarXH$a  H$a g§ñWmZ Ho$ ~w{Z¶mXr T>m§Mo H$mo _O~yV 
{H$¶m J¶m&  

nwñVH$mb¶

df© Ho$ Xm¡amZ 4 {df¶ g§~pÝYV A§J«oOr OZ©b _§JmE JE& goam 
Ho$ O[aE ^r AÝ¶ OZ©b CnbãY H$amB© JE& 

AÝ¶ gw{dYmE§

½bmg Am¡a nm°br hmCg H$s _aå_V Am¡a AÚVZ {H$¶m J¶m 
Am¡a BÝho {Z¶§{ÌV Vmn Am¡a AmÐ©Vm _| à¶moJ H$aZo Ho$ Cn¶wº$ ~Zm¶m 
J¶m&

Laboratory

The laboratory infrastructure was strengthened 
by procuring equipments like Ice flaking machine, 
electrophoresis unit, water bath, microfuge, destemmer, 
pneumatic press, deep freezers, biosafety cabinet, 
walk-in cold chambers under different projects.

Library

Four subject specific were subscripted. Besides 
this other journals were accessible through CeRA. 

Other facilities

The existing Glass house and Poly house were 
repaired and upgraded for conducting various studies 
under controlled conditions 



130

^mH¥$AZwn-am.A§.AZw.H|$. dm{f©H$ à{VdoXZ 2016-17

AÝ¶ J{V{d{Y¶m§ 
OTHER ACTIVITIES 

amO^mfm H$m¶m©Ýd¶Z

{hÝXr nIdm‹S>m 

^mH¥$AZwn  amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo, _| {XZm§H$ 1 
go 15 {gV§~a 2016 VH$ qhXr nIdm‹S>m H$m Am¶moOZ {H$¶m 
J¶m  {XZm§H$ 1 {gV§~a H$mo qhXr _| A{YH$ go A{YH$ H$m¶© H$aZo 
H$s enW Ho$ gmW qhXr nIdm‹S>m H$m àma§^ {H$¶m J¶m  qhXr 
nIdm‹S>m Ho$ Xm¡amZ qhXr H$m¶©embm, AZwdmX boIZ, H$m¶©embm na 
AmYm[aV à{V¶mo{JVm, H§$ß¶yQ>a na Q>§H$U, {Z~§Y boIZ, gm_mÝ¶kmZ 
à{V¶mo{JVm, Ed§ qhXr ^mfm na ì¶m»¶mZ Am{X à{V¶mo{JVmE±/ 
H$m¶©H«$_ Am¶mo{OV {H$E J¶o  BZ H$m¶©H«$_m| / à{V¶mo{JVmAm| _| H|$Ð 
Ho$ H$_©Mm[a¶m| Zo ~T> MT> H$a ^mJ {b¶m  H$m¶©embm H$m Am¶moOZ 
lr. Ama. nr. d_m©, ghm¶H$ {ZXoeH$, amO^mfm {d^mJ, nwUo Zo 
{H$¶m  Bg H$m¶©embm _| amO^mfm Zr{V VWm Bggo OwSo> _wÔm| Ho$ 
Abmdm H§$ß¶yQ>a Ed§ _mo~mBb na qhXr Ho$ gab à¶moJ na OmZH$mar 
Xr JB©  lr. XodYa (godm{Zd¥Îm, AmH$medmUr A{YH$mar ) Zo {XZm§H$ 
15 {gV§~a, 2016 H$mo qhXr ^mfm na ì¶m»¶mZ  {X¶m 

qhXr nIdm‹S>o H$m _w»¶ H$m¶©H«$_ {XZm§H$ 14 {gV§~a  qhXr 
{Xdg Ho$ Adga na Am¶mo{OV {H$¶m J¶m  Bg H$m¶©H«$_ _| _w»¶ 
A{V{W S>m°. _hoe PJ‹S>o AmB©. E. Eg - _w»¶ H$m¶©H$mar A{YH$mar, 
nwUo  _°Q>monm°{bQ>Z joÌ {dH$mg àm{YH$aU Wo  S>m°. AO¶ Hw$_ma e_m©, 
qhXr A{YH$mar Zo _w»¶ A{V{W H$mo Bg H|$Ð _| hmo ahr amO^mfm H$s 
JV{d{Y¶m| go n[a{MV H$am¶m VWm qhXr nIdm‹S>o Ho$ Xm¡amZ Am¶mo{OV 
H$s JB© {d{^Þ à{V¶mo{JVmAm| H$s OmZH$mar Xr  S>m°. g§O¶ gmd§V, 
{ZXoeH$ Zo _w»¶ A{V{W H$m ñdmJV {H$¶m Ed§ CZH$m n[aM¶ {X¶m  
_w»¶ A{V{W Ûmam Bg H|$Ð H$s qhXr n{ÌH$m A§Jyar Ho$ àW_ A§H$ 
H$m {d_moMZ {H$¶m J¶m  BZ Adga na H|$Ð Ûmam V¡¶ma {H$¶o J¶o 
H°$b|S>a H$mo ^r Omar {H$¶m J¶m BgHo$ níMmV _w»¶ A{V{W Ûmam 
{d{^Þ à{V¶mo{JVmAm| Ho$ {dOoVmAm|  H$mo nwañH$ma {X¶o J¶o  _w»¶ 
A{V{W Zo AnZo ^mfU _| H|$Ð Ûmam amO^mfm Ho$ àMma àgma H$s 

gamhZm H$s Am¡a CÝhm|Zo Amem ì¶º$ H$s {H$, ¶h H|$Ð S>m°. gmd§V 
Ho$ ZoV¥Ëd _| CÞ{V Ho$ nW na AmJo ~T>Vm ahoJm Am¡a {H$gmZm| H$s 
{Za§Va godm H$aVm ahoJm  

{ZarjU

lr_Vr gwOmVm OoR>r, {ZXoeH$ (amO^mfm), ^mH¥$AZwn Zo  
{XZm§H$ 12 {gV§~a 2016 H$mo nydm©• _| H|$Ð _| amO^mfm {df¶H$ 
H$m¶m] H$m {ZarjU {H$¶m VWm g§~§{YV A{YH$m[a¶m| Ho$ gmW ~¡R>H$ 
H$s&&

{hÝXr H$m¶©embm

Bg df© VrZ qhXr H$m¶©embmAm| H$m Am¶moOZ {H$¶m J¶m& 
03/09/2016 H$mo Am¶mo{OV H$m¶©embm _| lr. Ama.nr. d_m©, 
ghm¶H$ {ZXoeH$, qhXr {ejU ¶moOZm, nwUo Zo amO^mfm {Z{V 
Am¡a lwV boIZ gm°âQ>do¶a go AdJV H$am¶m& 17/12/2016 
H$mo H$m¶©embm lr. Ama.nr. d_m©, ghm¶H$ {ZXoeH$, qhXr {ejU 
¶moOZm, nwUo Ho$ Ûmam H$s J¶r& qhXr _| ì¶mH$aU Ho$ ghr Cn¶moJ 
VWm _hËd go AdJV H$am¶m& H$m¶©embm Ho$ A§V _| qhXr ì¶mH$aU 
H$s narjm ^r br& 30/03/2017 H$mo H$m¶©embm _| VH$ZrH$s 
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Workshops / Brain storming 
sessions organized

�� MPKV, Rahuri and ICAR-NRCG, Pune jointly 
organized brainstorming session on ‘Important 
issues in grapes’ on 16th June 2016. Need for new 
varieties for table grapes, strategies for production 
of quality grapes free from pesticide residue and 
water and nutrient use efficiency was discussed. 
Dr. Indu S. Sawant, Dr. R.G. Somkuwar and Dr. 
A.K. Sharma participated as panel members. 

�� ICAR-NRCG, Pune and ICAR-DFR, Pune in 
association with Society for Advancement of 
Viticulture and Enology (SAVE) jointly organized 
Brainstorming session on ‘Phytochemicals: 
possible application in nutraceutical and bio-
medicine fields’ at ICAR-NRCG, Pune on 17th 
June 2016. Dr. N.K. Krishna Kumar, DDG (Hort.
Sci.), ICAR chaired the session. Eminent speakers 
from various institutions made their presentations 
on phytochemicals research including exploration 

of biological 
potential of 
phy tochemica l 
from grapes, 
p o m e g r a n a t e 
and flowers, 
development of 
health benefitting 
n u t r a c e u t i c a l 
products, in-vitro 

H$_©Mm[a¶m| Ho$ {bE qhXr _| VH$ZrH$s OmZH$mar Bg {df¶ na qhXr 
H$m¶©embm H$m Am¶moOZ {H$¶m J¶m& Bg H|$Ð Ho$ S>m°. A.Hw$. e_m©, 
àYmZ d¡km{ZH$ Ed§ qhXr A{YH$mar, S>m°. A.Hw$. CnmÜ¶m¶, àYmZ 
d¡km{ZH$ Am¡a lr. C.Zm. ~moago, d[að> VH$ZrH$s A{YH$mar Zo Bg 
H$m¶©embm _| ñWmnZm _| hmoZo dmbo H$m¶m] H$mo qhXr _| {dñV¥V ê$n 
go d{U©V {H$¶m&

{V_mhr ~¡R>H$ VWm à{VdoXZ

H|$Ð _| {Z¶{_V ê$n go VrZ _hrZo Ho$ A§Vamb na {XZm§H$ 
16/07/2016, 24/10/2016, 18/01/2017 VWm 
10/04/2017 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$b 3188 nÌ qhXr ¶m {Û^mfr ê$n _| Omar {H$E 
JE & H$ joÌ H$mo 60.72%, I joÌ H$mo 62.65% Am¡a J joÌ H$mo 
62.84% nÌmMma qhXr ¶m {Û^mfr Wm&

{hÝXr n{ÌH$m

df© Ho$ Xm¡amZ {hÝXr n{ÌH$m A§Jyar Ho$ àW_ A§H$ H$m àH$meZ 
{H$¶m J¶m&

H$m¶©embmAm|/ ~wÕ¶moÎmoOH$ gÌm| H$m 
Am¶moOZ

�� E_nrHo$dr, amhþar Am¡a ^mH¥$AZwn  amA§AZw H|$Ð, nwUo Zo g§¶wº$ 
ê$n go 16 OyZ 2016 H$mo "A§Jya _| _hËdnyU© _wÔm|' na 
~wÕ¶moÎmoOH$ gÌ H$m Am¶moOZ {H$¶m& A§Jyam| H$s ZB© {H$ñ_m| 
H$s Amdí¶H$Vm, H$sQ>ZmeH$m| Adeofm| go _wº$ JwUdÎmm dmbo 
A§Jya Ho$ CËnmXZ H$s aUZr{V VWm Ob Am¡a nmofH$ VËdm| H$s 
Cn¶mo{JVm XjVm na MMm© hþB© Wr& S>m°. B§Xw Eg. gmd§V, S>m°. 
am. Jw. gmo_Hw$da Am¡a S>m°. A. Hw$. e_m© Zo n¡Zb Ho$ gXñ¶m| 
Ho$ ê$n _| ^mJ {b¶m& 

�� ^mH¥$AZwn-amA§AZw H|$Ð, nwUo, ^mH¥$AZwn-nwîn AZwg§YmZ 
{ZXoemb¶, nwUo Am¡a gmogmBQ>r ’$m°a ES>dm§g_|Q> Am°’$ {d{Q>H$ëMa 
A±S> BZmobmoOr (god) Zo g§¶wº$ ê$n go "’$mBQ>moHo${_H$ëg: 
Ý¶yQ´>mñ¶w{Q>H$b VWm O¡d-{M{H$Ëgm joÌm| _| g§^m{dV AZwà¶moJ' 
na 17 {XZm§H$ OyZ 2016 H$mo ^mH¥$AZwn-amA§AZw H|$Ð, 
nwUo _| EH$ ~wÕ¶moÎmoOH$ gÌ H$m Am¶moOZ {H$¶m& S>m°. EZHo$ 
H¥$îU Hw$_ma, Cn-_hm{ZXoeH$ (~mJdmZr 
{dkmZ), ^mH¥$AZwn, Zo Bg gÌ H$s 
AÜ¶jVm H$s& {d{^Þ g§ñWmZm| Ho$ à»¶mV 
dº$mAm| Zo ’$mBQ>moHo${_H$ëg AZwg§YmZ 
{OZ_| A§Jya, AZma Am¡a ’y$bm| go O¡{dH$ 
j_Vm H$s ImoO, ñdmñÏ¶ bm^H$mar 
Ý¶yQ´>mñ¶w{Q>H$b CËnmXm| H$m {dH$mg, _mZd 
amoJm| H$s amoH$Wm_ Am¡a CnMma Ho$ {bE 
’$mBQ>moHo${_H$ëg H$m BZ {dQ´>mo Am¡a BZ 
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and in-vivo assays for evaluating phytochemicals 
for prevention and treatment of human diseases, 
assessment of bio availability of phytochemicals 
etc. ICAR-NRCG introduced in-house developed 
spray-dried anthocyanin formulation from NRCG 
grape hybrid Medika and also presented its 
composition and preliminary results of evaluation 
for anti-cancerous activity.

�� A meeting of Expert Group for Project on 
‘Developing techniques to improve the quality 
of dried grapes under adverse conditions of high 
humidity due to untimely rains’ was convened 10th 
October 2016 at ICAR-NRCG. The progress in the 
project was discussed and technical programme 
for coming season was finalized. The group 
visited newly established facilities for conducting 
experiment.

�� A Workshop Meeting on ‘Different approaches 
to obtain virus free grape planting material’ was 
organized on 13th February 2017. Scientists from 
ICAR-NBPGR, New Delhi, ICAR-DFR, Pune 
and VSI-Pune participated in the workshop 
besides the scientists of the Centre. Different 
strategies like meristem culture, cryotherapy, 
heat therapy, chemotherapy, to obtain virus free 
planting material were discussed. Training of two 
scientists at VSI and collaborative project with 
ICAR-NBPGR and VSI were also discussed upon. 
Subsequent to this discussion, two scientists of the 
Centre are being trained at VSI, Pune.

�� ICAR-NRCG scientists interacted with officials 
of IDH and other stake holders to discuss and 
validate the document on ‘Sustainable Agricultural 
Practices (SAP) for Farmer Intervention’ under the 
project on ‘Sustainable Grapes Initiative in India’ 
on 17th January 2017 at ICAR-NRCG, Pune.

Women’s Complaint Committee

A meeting of Women’s Complaint Committee was 
held on 9th March 2017 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 indicating a healthy work 
environment at the Centre.

{ddmo _yë¶m§H$Z,  ’$mBQ>moHo${_H$ëg H$s O¡d CnbãYVm H$m 
AmH$bZ BË¶m{X na AnZr àñVw{V¶m§ Xt& ^mH¥$AZwn-amA§AZw 
H|$Ð Zo H|$Ð Ho$  g§H$a A§Jya _o{S>H$m go {Z{_©V ñào-ewîH$Z Ûmam 
V¡¶ma E§WmogmBE{ZZ Ho$ g§ê$nU H$mo àX{e©V {H$¶m VWm BgH$s 
g§aMZm Am¡a H¢$ga {damoYr J{V{d{Y Ho$ {bE Am§H$bZ Ho$ 
àma§{^H$ n[aUm_ H$mo ^r àñVwV {H$¶m&	

�� Ag_¶ ~m[ae hmoZo Ho$ H$maU Cƒ Z_r H$s à{VHy$b 
n[apñW{V¶m| Ho$ VhV gyIo A§Jyam| H$s JwUdÎmm _| gwYma Ho$ {bE 
VH$ZrH$ {dH${gV H$aZo Ho$ {bE {deofk g_yh H$s EH$ ~¡R>H$ 
10 AŠQy>~a 2016 H$mo ^mH¥$AZwn-amA§AZw H|$Ð _| ~wbm¶r 
J¶r& Bg n[a¶moOZm H$s àJ{V na {dMma-{d_e© {H$¶m J¶m 
Am¡a AmJm_r _m¡g_ Ho$ {bE VH$ZrH$s H$m¶©H«$_ H$mo A§{V_ ê$n 
{X¶m J¶m& g_yh Zo à¶moJ H$aZo Ho$ {bE ZB© ñWm{nV gw{dYmAm| 
H$m Xm¡am ^r {H$¶m&

�� "{dfmUw _wº$ A§Jya amonU gm_J«r àmá H$aZo Ho$ {bE {d{^Þ 
VarH$m| na EH$ H$m¶©embm H$s ~¡R>H$' 13 ’$adar, 2017 
H$mo Am¶mo{OV H$s JB©& Bg H|$Ð Ho$ d¡km{ZH$m| Ho$ Abmdm 
^mH¥$AZwn-EZ~rnrOrAma, ZB© {Xëbr, ^mH¥$AZwn-nwîn 
AZwg§YmZ {ZXoemb¶, nwUo Am¡a drEgAmB©,  nwUo Ho$ d¡km{ZH$m| 
Zo Bg H$m¶©embm _| ^mJ {b¶m& {dfmUw _wº$ amonU gm_J«r àmá 
H$aZo Ho$ {bE _o[añQ>o_ H$ëMa, H«$m¶mo{Waonr, CîU {M{H$Ëgm, 
H$s_moWoaonr O¡go {d{^Þ aUZr{V¶m| na {dMma-{d_e© {H$¶m 
J¶m& Xmo d¡km{ZH$m| Ho$ drEgAmB© _| à{ejU VWm ^mH¥$AZwn-
EZ~rnrOrAma Am¡a drEgAmB© Ho$ gmW gh¶moJr n[a¶moOZm 
na ^r MMm© hþB©& Bg MMm© Ho$ ~mX, H|$Ð Ho$ Xmo d¡km{ZH$m| H$mo 
drEgAmB©, nwUo _| à{e{jV {H$¶m Om ahm h¡&

�� "^maV _| gVV A§Jya nhb' n[a¶moOZm Ho$ VhV gVV H¥${f 
ì¶dhma (EgEnr) Ho$ {bE {H$gmZ hñVjon Ho$ _gm¡Xo H$mo 
A§{V_ ê$n XoZo hoVw ^mH¥$AZwn-amA§AZw H|$Ð Ho$ d¡km{ZH$m| Zo 
AmB©S>rEM A{YH$m[a¶m| Am¡a AÝ¶ {hVYmaH$m| Ho$ gmW 17 
OZdar 2017 H$mo H|$Ð _| g§dmX {H$¶m& 

_{hbm {eH$m¶V g{_{V

S>m°. B§Xw Eg. gmd§V, àYmZ d¡km{ZH$ H$s AÜ¶jVm _| 9 _mM© 
2017 H$mo _{hbm {eH$m¶V g{_{V H$s EH$ ~¡R>H$ H$m¶© ñWb na 
_{hbmAm| Ho$ ¶m¡Z CËnr‹S>Z Ho$ ~mao _| {eH$m¶Vm| H$s g_rjm hoVw 
Am¶mo{OV H$s JB©& _{hbm ¶m¡Z CËnr‹S>Z Ho$ ~mao _| g{_{V H$mo H$moB© 
{eH$m¶V àmá Zht hþB© h¡, Omo H|$Ð _| H$m¶© Ho$ ñdñW _mhm¡b H$mo 
Xem©Vm h¡&
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Swachh Bharat Mission

ICAR-NRCG undertook special cleanliness drive 
within and around the Centre during 16th – 31st May 
2016. One day waste material from laboratories and 
vineyards was collected at one place. Subsequent days 
it was classified into non-degradable (paper, cardboard 
boxes, glass, plastic, etc.) and bio-degradable 
material. All staff was informed about importance of 
classification and waste disposal system. Last day we 
took the same message in procession with banners to a 
nearby village ‘Shewalewadi’. Discussions took place 
with the villagers on awareness of waste disposal. 
Further programmes were planned for composting of 
biodegradable material involving villagers and staff of 
ICAR-NRCG.

Staff undertook a March on 31st May 2016 to 
create awareness and to motivate persons staying near 

to Institutes premises to 
maintain clean surroundings.

The ‘Annual Swachta 
Action Plan (SAP)’ and 
the ‘Five yearly Swachata 
Action Plan (SAP)’ 
has been prepared for 
implementation.

On 2nd October 2016 the 
Centre celebrated Mahatma 
Gandhi Jayanti with brain 

storming session on ‘Participation of common man in 
Swacch Bharat Mission’ under the chairmanship of the 
Director. Majority of the staff attended the programme 
in spite of holiday. After two hours brain storming 
session, may ideas emerged and the group decided 
to convert them in to activities to be taken up during 
Swachhata Pakhwada.

Swachhata Pakhawada (16-31 October, 2016) 
was inaugurated at ICAR-NRC for Grape, Pune on 
17/10/2016. The staff of the institute was given the 
Swachhata Shapath by Director, I/C, Dr. Indu Sawant. 
She appealed to everybody to join hands for a grand 
success of the Mission of transforming India in to a 
Clean Country in the shortest time with the active 
participation of everybody.  

It was emphasized to adopt innovative measures 
for waste management for clean environment. The 

ñdÀN> ^maV {_eZ 

^mH¥$AZwn-amA§AZw H|$Ð Zo 16 go 31 _B© 2016 Ho$ Xm¡amZ H|$Ð 
Ho$ ^rVa Am¡a Amgnmg {deof g’$mB© A{^¶mZ Mbm¶m& EH$ {XZ 
à¶moJembmAm| Am¡a A§Jya ~mJm| go H$Mao H$s gm_J«r H$mo EH$ hr ñWmZ 
na EH$Ì {H$¶m J¶m&  BgHo$ ~mX Ho$ {XZm| _|  Bgo J¡a-AdH«${_V 
(nona, JÎmm ~Šgo, ½bmg, ßbmpñQ>H$, Am{X) Am¡a O¡d-AdH«${_V 
gm_J«r _| dJuH¥$V {H$¶m J¶m& g^r H$_©Mm[a¶m| H$mo dJuH$aU Am¡a 
An{eï> {ZnQ>mZ àUmbr Ho$ _hËd Ho$ ~mao _| ~Vm¶m J¶m& A§{V_ 
{XZ g^r bmoJ Owbyg _| g§Xoe ~¡Zam| Ho$ gmW nmg Ho$ EH$ Jm§d 
'eodmbdm‹S>r' _| JE& An{eï> {ZnQ>mZ OmJê$H$Vm Ho$ ~mao _| J«m_rUm| 
Ho$ gmW MMm© H$s& H|$Ð Ho$ H$_©Mm[a¶m| Am¡a J«m_rUm| Ûmam g§¶wº$ ê$n 
go O¡d-AdH«${_V gm_J«r go ImX ~ZmZo Ho$ {bE AmJo Ho$ H$m¶©H«$_m| 
H$s ¶moOZm ~ZmB© JB©&

ñdÀN> n[adoe H$mo ~ZmE aIZo Ho$ {bE g§ñWmZ Ho$ n[aga 
Ho$ Amg-nmg ahZo dmbo bmoJm| _| 
OmJê$H$Vm ~ZmZo Am¡a ào[aV H$aZo 
Ho$ {bE H$_©Mm[a¶m| Zo 31 _mM© 
2016 H$mo EH$ _mM© Am¶mo{OV 
{H$¶m&

H$m¶m©Ýd¶Z Ho$ {bE "dm{f©H$ 
ñdÀN> H$m¶© ¶moOZm (EgEnr)' 
Am¡a "nm§M dm{f©H$ ñdÀN>Vm H$m¶© 
¶moOZm (EgEnr)' V¡¶ma H$s JB© h¡&

2 AŠQy>~a, 2016 H$mo H|$Ð Zo _hmË_m Jm§Yr O¶§Vr Ho$ Adga 
na "ñdÀN> ^maV {_eZ _| Am_ AmX_r H$s ^mJrXmar {df¶' 
na {ZXoeH$ H$s AÜ¶jVm _| ~«oZñQ>m°{_ªJ gÌ H$m Am¶moOZ {H$¶m& 
A{YH$m§e H$_©Mm[a¶m| Zo Nw>Å>r Ho$ ~mdOyX H$m¶©H«$_ _| ^mJ {b¶m&  
Xmo K§Q>o Ho$ {dMma {d_e© Ho$ ~mX, ~hþV go {dMma C^aH$a AmE 
VWm g_yh Zo BÝh| ñdÀN>Vm nmIdm‹S>m Ho$ Xm¡amZ {H«$¶mpÝdV H$a 
J{V{d{Y¶m| _| ~XbZo H$m {ZU©¶ {b¶m&

ñdÀN>Vm nIdm‹S>m (16-31 Aºy$~a, 2016) H$m CX²>KmQ>Z 
17 Aºy$~a 2016 H$mo hþAm& g§ñWmZ Ho$ H$_©Mm[a¶m| H$mo à^mar 
{ZXoeH$, S>m°. B§Xw gmd§V Ûmam ñdÀN>Vm enW {XbmB© J¶r& CÝhm|Zo 
g^r bmoJm| go H$_ go H$_ g_¶ _| ñdÀN> Xoe Ho$ ê$n _| ^maV 
~Xbmd {_eZ H$s emZXma g’$bVm Ho$ {bE hmW go hmW {_bmH$a 
g{H«$¶ ^mJrXmar Ho$ gmW H$m_ H$aZo H$s Anrb H$s& 

gm’$ n¶m©daU Ho$ {bE An{eï> à~§YZ Ho$ {bE A{^Zd 
Cnm¶m| H$mo AnZmZo Ho$ {bE H$hm J¶m& S>m H$mbo (~rEAmagr, 
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use of ‘Nisarg Doot’, a basket developed by Dr. Kale 
(BARC, Mumbai) for conversion of domestic kitchen 
waste into good quality organic manure that can be 
used for indoor potted plants was recommended by 
some of the users who were given the baskets on 7th 

October 2016 under the Swachhata program. They 
informed that the consortium of aerobic bacteria could 
decompose the wastes without producing offensive 
smell. Based on the actual users experience 16 other 
staff offered to use the baskets. Further it was appealed 
to all the staff to popularize the use of these baskets in 
their neighbourhood

Eco-friendly basket ‘Nisarg Doot’ conceptualized 
by Padma Shree Dr. S. P. Kale from BARC, Mumbai 
for treatment of biodegradable kitchen waste at the 
source is being promoted by ICAR-NRCG under 
‘Swatcha Bharat Abhiyan’. The first basket was 

handed over by Hon’ble 
Dr. Trilochan Mohapatra, 
Secretary (DARE) and 
Director General (ICAR) 
during this visit to the Centre 
on 21st October, 2016. A 
demonstration of this 
basket was also arranged 
for the twenty-five students 
(19 girls and 6 boys) from 
Padmshri Manibhai Desai 
Mahavidyalay, Uruli 
Kanchan, Pune who were 

invited to the Centre on Agricultural Education Day on 
3rd December 2016.

Two mini-workshops were arranged for Tree 
House High School, Kondhwa, Pune and Acharaya 
Shree Vijay Vallabh Preprimary School, Bhavani Peth, 
Pune on 23rd December 2016 and 20th January 2017 
respectively for sensitizing them against littering in 
private and public places.

Women contractual labourers were sensitized 
and guided on various aspects of cleanliness in the 
workshop held on 20th January 2017 where Mr. U. 
N. Borse, Technical Officer, guided them on various 
aspects of cleanliness..

A meeting was conducted with Sarpanch and 
Gramsevak of Shewalewadi and Manjri and explained 

_w§~B©) Ûmam {dH${gV "{ZgJ© XyV' Q>moH$ar H$m BñVo_mb H$a Kaoby 
agmoB© H$Mao H$mo AÀN>r JwUdÎmm dmbr O¡{dH$ ImX _|, {Ogo H$_am| 
Ho$ nm¡Ym| Ho$ {bE ^r BñVo_mb {H$¶m Om gH$Vm h¡, Ho$ à¶moJ 
H$m gwPmd Hw$N> Cn¶moJH$Vm©Am| qOhmoZo ñdÀN>Vm H$m¶©H«$_ Ho$ VhV 
7 AŠQy>~a 2016 H$mo Q>moH$[a¶m| H$mo {b¶m Wm, Zo {X¶m& CÝhm|Zo 
~Vm¶m {H$ Am°ŠgrµOZOrdr OrdmUw H$s ghì¶dñWm An{eï> H$Mao 
H$mo {~Zm J§Y H$m CËnmXZ {H$E {dK{Q>V H$a gH$Vo h¢& dmñV{dH$ 
Cn¶moJH$Vm©Am| Ho$ Cn¶moJ H$aZo Ho$ AZw^d Ho$ AmYma na 16 AÝ¶ 
H$_©Mm[a¶m| Zo ^r Q>moH$ar H$mo {b¶m& BgHo$ Abmdm, g^r H$_©Mm[a¶m| 
go CZHo$ n‹S>mog _| BZ Q>moH$[a¶m| Ho$ Cn¶moJ H$mo bmoH${à¶ ~ZmZo Ho$ 
{bE Anrb H$s JB©& 

dmVmdaU-AZwHy$b Q>moH$ar "{ZgJ© XyV' Omo{H$ nÙ lr S>m°. 
Eg.nr. H$mbo ~rEAmagr, _w§~B© H$s O¡d-AdH«${_V agmoB© H$Mao Ho$ 
CnMma Ho$ {bE AdYmaUm na AmYm[aV h¡, H$m H|$Ð  Ûmam "ñdÀN> 
^maV A{^¶mZ' Ho$ VhV ~‹T>mdm {X¶m Om ahm h¡& S>m°. {ÌbmoMZ 
_hmnmÌm, g{Md (S>rEAmaB©) Am¡a 
_hm{ZXoeH$ (AmB©grEAma) Zo 21 
AŠQy>~a, 2016 H$mo H|$Ð Ho$ Bg Xm¡ao 
Ho$ Xm¡amZ nhbr Q>moH$ar gwnwX© H$s& 
Bgr A{^¶mZ Ho$ VhV Bg VH$ZrH$ 
H$m àXe©Z nÙlr _Zr^mB© XogmB© 
_hm{dÚmb¶, Cabr H§$MZ, nwUo Ho$ 
nƒrg N>mÌm| (19 b‹S>{H$¶m| Am¡a 6 
b‹S>Ho$) Ho$ {bE 3 {Xg§~a 2016 
H$mo H¥${f {ejm {Xdg Ho$ Adga na 
{H$¶m J¶m& 

Q´>r hmCg hmB© ñHy$b, H$m|T>dm, nwUo Am¡a AmMm¶© lr {dO¶ 
dëb^ àràmB_ar ñHy$b, ^dmZr noR>, nwUo, Ho$ {bE 23 {Xg§~a, 
2016 Am¡a 20 OZdar 2017 H$mo {_Zr-H$m¶©embmAm| H$m Am¶moOZ 
{H$¶m J¶m {OZ_| {ZOr Am¡a gmd©O{ZH$ ñWmZm| na J§XJr ’¡$bmZo Ho$ 
{Ibm’$ N>mÌm| H$mo g§doXZerb {H$¶m J¶m&

20 Zd§~a 2017 H$mo Am¶mo{OV H$m¶©embm _| H|$Ð _| H$m¶©aV 
AZw~§{YV _{hbm l{_H$m| H$mo g§doXrH¥$V {H$¶m J¶m Am¡a g’$mB© Ho$ 
{d{^Þ nhbwAm| na {ZX}{eV {H$¶m J¶m& lr ¶y.EZ. ~moago, VH$ZrH$s 
A{YH$mar Zo CÝh| ñdÀN>Vm Ho$ {d{^Þ nhbwAm| na {ZX}{eV {H$¶m&

eodmbdmS>r Am¡a _m§Oar Ho$ gan§M Am¡a J«m_godH$ Ho$ gmW EH$ 
~¡R>H$ H$s JB© Am¡a H|$Ð Ho$ ñQ>m’$ Ho$ gh¶moJ go ñdÀN>Vm na MMm© 
H$s Am¡a ¶moOZm~Õ H$m¶©H«$_ ~ZmE JE& 
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31 OZdar 2017 H$mo H|$Ð Ho$ ñWmB© Am¡a AñWmB© _{hbm 
H$_©Mm[a¶m| Ho$ {bE "gm¢X¶uH$aU Am¡a agmoB© An{eï> à~§YZ' na 
EH$ ñdÀN>Vm H$m¶©embm H$m Am¶moOZ {H$¶m J¶m& S>m°. Eg.S>r. 
gmd§V, {ZXoeH$ Zo H|$Ð H$s ñdÀN>Vm H$m¶© ¶moOZm Am¡a H$m¶©embm 
Ho$ CÔoí¶m| Ho$ ~mao _| OmZH$mar Xr& CÝhm|Zo g^r H$_©Mm[a¶m| H$mo 
n[aga Am¡a em¡Mmb¶m| H$mo ñdÀN> Am¡a ñdñW aIZo Am¡a H$m¶m©b¶ 
n[aga Am¡a Amdmgr¶ joÌm| Ho$ gm¢X¶uH$aU Ho$ _hËd H$mo g{H«$¶ 
aIZo Ho$ {bE Anrb H$s& CÝhm|Zo ¶h ^r g_Pm¶m {H$ H¡$go agmoB© 
Ho$ H$Mao H$mo Ka na H$m~©{ZH$ ImX _| {dK{Q>V {H$¶m Om gH$Vm h¡& 
^mH¥$AZwn - Am¡fYr¶ Ed§ gwJ§{YV nmXn AZwg§YmZ {ZXoemb¶, 
AmZ§X Ho$ {ZXoeH$ S>m°. {OV|Ð Hw$_ma Zo {d{^Þ {M{H$ËgH$s¶ nm¡Ym| 
Ho$ JwUm| na à{V^m{J¶m| H$mo {ZX}{eV {H$¶m, {OÝh| Ka _| CJm¶m Om 
gH$Vm h¡ Am¡a Am_ ~r_m[a¶m| H$s amoH$Wm_ Ho$ {bE Cn¶moJ {H$¶m 
Om gH$Vm h¡& {d{^Þ àH$ma Ho$ BZS>moa Am¡a AmCQ>S>moa nm¡Ym| Am¡a 
CZHo$ aIaImd na lr gVre b|So> Am¡a âbmoar Zg©ar go lr_Vr 
{à¶m§H$m b|So> Zo OmZH$mar Xr Omo {H$ Bg H$m¶©embm Ho$ _w»¶ A{V{W 
Wo& à{V^m{J¶m| H$mo {d{^Þ àH$ma Ho$ gOmdQ>r nm¡Yo {dV[aV {H$E 
JE& H$m¶©embm Ho$ ~mX Am¶moOH$m| Zo g^r à{V^m{J¶m| H$mo {d{eï> 
"g§H«$m§{V' na§nam _| ñdmJV {H$¶m&

H¥${f H$m°boO, Ho$ab H¥${f {díd{dÚmb¶, nS>Þ¸$S> Ho$ 49 
N>mÌm| Ho$ {bE; ~mJdmZr H$m°boO _ohgmZm, JwOamV Ho$ 35 N>mÌ  Am¡a 
Am{XË¶ H¥${f _hm{dÚmb¶, ~rS>, _hmamï´> Ho$ 75 N>mÌm| Ho$ {bE 
H«$_e… 6, 7 d 8 _mM© 2017 H$mo 
H|$Ð H$m Xm¡am H$aVo g_¶ ñdÀN>Vm 
H$m¶©embm H$m Am¶moOZ {H$¶m 
J¶m, {Og_| {ZOr Am¡a gmd©O{ZH$ 
ñWmZm| _| Hy$‹S>o Ho$ {Ibm’$ CÝh| 
g§doXZerb ~Zm¶m J¶m; Am¡a 
"{ZgJ© XyV Q>moH$ar' H$m Cn¶moJ 
H$aHo$ O¡d-AdH«${_V agmoB© H$Mao 
go ImX ~ZmZo Ho$ ~mao _| ~Vm¶m 
J¶m& 

H$m¶m©b¶ Am¡a à¶moJembm 
n[aga H$mo g_¶-g_¶ na gm’$ {H$¶m J¶m Am¡a g’$mB© ~ZmE aIZo 
Am¡a H$m¶© Hw$ebVm _| gwYma H$aZo Ho$ {bE {M{ÌV ^r {H$¶m J¶m h¡& 
gm¢X¶uH$aU Ho$ {bE gOmdQ>r nm¡Ym| H$mo bJm¶m J¶m&

and planned programme on Swachhata in collaboration 
with the Centre.

A Swachhata Workshop on ‘Beautification and 
Kitchen Waste Management’ was organized for 
permanent and contractual women staff of ICAR-
NRCG on 31st January 2017. Dr. S.D. Sawant, Director 
briefed about the Swachhata Action Plan of the Centre 
and objectives of the workshop. He appealed to all 
the staff for active participation in keeping premises 
and washrooms clean and hygenic and importance 
of beautification of office premises and residential 
areas. He also explained how kitchen wastes can 
be decomposed into organic manure at home.  Dr. 
Jitendra Kumar, Director, ICAR-Directorate of 
Medicinal & Aromatic Plants Research, Anand guided 
the participants on properties of various medicinal 
plants which can be grown at home and utilized for 
prevention of common ailments. Information on 
different types of indoor & outdoor plants and their 
maintenance was given to the participants by Mr. 
Satish Lendhe and Mrs. Priyanka Lendhe from Flora 
Nursery who were the Chief Guest of this workshop. 
Various types of ornamental plants were distributed 
to the participants. After the workshop the organizers 
greeted all participants in typical ‘Sankranti’ tradition.

A Swachhta workshop 
was organised for 49 
students of Kerala 
Agricultural University, 
College of Agriculture, 
Padannakkad; 35 students 
of College of Horticulture, 
Mehasana, Gujrat; and 
75 students of Aditya 
Agricultural College, Beed, 
Maharashtra who visited 
the Centre on 6th, 7th and 8th 
March 2017 respectively, 
and sensitized them against 

littering in private and public places; and composting 
of bio-degradable wastes using ‘Nisargdoot Baskets’.

The office and laboratory premises were cleaned 
from time to time and got painted to maintain 
cleanliness and improve work efficiency. Ornamental 
plants were planted for beautification.
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Mera Gaon Mera Gaurav

Under the aegis of ‘Mera Gaon Mera Gaurav’ 
(MGMG) programme, ICAR-NRCG, Pune in 
association with Bayer Crop Science Limited, Mumbai 
held a video conferencing session with about 50 
farmers of Walva, Sangli, Maharashtra (adopted 
village under MGMG) on 03.02.2017.  

The ICAR-NRCG experts gave technical advice 
to the farmers on ‘zero residue’ management options 
for stem borer, mealybug and mites in vineyards 
nearing harvest; nutritional and horticultural practices 

to achieve even colour 
development in Sharad 
Seedless grape, avoid  
sunburn and mummification 
of fruits.  

Dr. S.D. Sawant, 
Director, ICAR-NRCG, 
urged growers to give a 
serious thought for export of 
their produce by themselves 
and to develop a ‘grower-

exporter’ business model for multiplying their profits. 
He assured all technical support on zero residue’ grape 
production from ICAR-NRCG, Pune.

The farmers were also advised on the importance 
of field sanitation and safe method for disposal of 
empty pesticide containers in the backdrop of the 
‘Swachh Bharat Abhiyan’.

KRISHI

As Nodal Officer “KRISHI-Knowledge Based 
Resources Information System Hub for Innovations 
in Agriculture” initiated the process for compiling 
information for ICAR Data Repository at this Institute 
on along with two team mates. A meeting of the 
committee was held on 3.1.2017 regarding uploading 
publications.

Celebrations

International Yoga Day

The Centre organized two sessions on yoga and 
meditation on 21st June 2016. The main objective was 
to initiate a healthy activity to be inculcated in daily 
routine and create awareness about different forms of 

_oam Jm§d _oam Jm¡ad

"_oam Jm§d _oam Jm¡ad' (E_OrE_Or) H$m¶©H«$_ Ho$ VhV 
^mH¥$AZwn-amA§AZw H|$Ð, nwUo Zo ~m¶a H«$m°n gmB§g {b{_Q>oS>, _w§~B© 
Ho$ gmW {_bH$a dmëdm, gm§Jbr, _hmamï´> Ho$ bJ^J 50 {H$gmZ 
(E_OrE_Or Ho$ VhV AnZm¶m Jm§d) Ho$ gmW dr{S>¶mo H$m°Ý’«|$qgJ 
gÌ {XZm§H$ 03.02.2017 H$m Am¶moOZ {H$¶m& 

^mH¥$AZwn-amA§AZw H|$Ð Ho$ {deofkm| Zo {H$gmZm| H$mo "eyÝ¶ 
Adeofm|' Ho$ {bE H$Q>mB© Ho$ g_¶ A§Jya ~mJm| _| ñQ>o_ ~moaa, {_br~J 
Am¡a _mBQ> à~§YZ {dH$ën, eaX grS>bog A§Jyam| _| EH$ g_mZ a§J 
àmá H$aZo hoVw nmofU Ed§ ~mJdmZr 
{H«$¶mAm|, _{U¶m| _| gZ~Z© Am¡a 
__rH$aU go _{U¶m| H$mo ~MmZo  Ho$  
~mao _| VH$ZrH$s gbmh Xr&

S>m°. Eg. S>r. gmd§V, {ZXoeH$, 
^mH¥$AZwn-amA§AZw H|$Ð Zo IwX go 
AnZo CËnmX Ho$ {Z¶m©V Ho$ {bE Am¡a 
AnZo _wZm’o$ H$mo ~‹T>mZo Ho$ {bE EH$ 
"CËnmXH$-{Z¶m©VH$' ì¶mnma _m°S>b 
{dH${gV H$aZo Ho$ {bE J§^ra {dMma 
{X¶o& CÝhm|Zo AmB©grEAma-EZAmagrOr, nwUo Ûmam eyÝ¶ Adeofm| Ho$ 
A§Jya CËnmXZ na g^r VH$ZrH$s ghm¶Vm XoZo H$m AmídmgZ {X¶m&

IoVm| _| ñdÀN>Vm Am¡a gwa{jV VarHo$ go Imbr H$sQ>ZmeH$ 
Ho$ H§$Q>oZam| Ho$ {ZnQ>mZ Ho$ _hËd na {H$gmZm| H$mo "ñdÀN> ^maV 
A{^¶mZ' H$s n¥ð>^y{_ _| gbmh Xr&

H¥${f

ZmoS>b A{YH$mar Ho$ ê$n _| Q>r_ Ho$ Xmo gm{W¶m| Ho$ gmW "H¥${f- 
ZdmMma AmYm[aV g§gmYZ gyMZm àUmbr h~' H¥${f _| ZdmMma Ho$ 
{bE Bg g§ñWmZ _| AmB©grEAma Am§H$‹S>m H$mof Ho$ {bE OmZH$mar 
EH$Ì H$aZo H$s à{H«$¶m ewê$ H$s& gmW hr {XZm§H$ 3.1.17.2017 
H$mo àH$meZm| H$mo AnbmoS> H$aZo Ho$ g§~§Y _| g{_{V H$s EH$ ~¡R>H$ 
Am¶mo{OV H$s JB©&

g_mamoh

A§Vamï´>r¶ ¶moJ {Xdg

H|$Ð Zo 21 OyZ 2016 H$mo ¶moJ Am¡a Ü¶mZ na Xmo gÌm| H$m 
Am¶moOZ {H$¶m& BgH$m _w»¶ CÔoí¶ à{V{XZ X¡{ZH$ ì¶dñWm _|  H$s 
ñdñW J{V{d{Y¶m| H$mo gpå_{bV H$aZm Am¡a ¶moJ Ed§ BgHo$ {d{^Þ 
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ê$nm| Am¡a CgHo$ bm^m| Ho$ ~mao _| OmJê$H$Vm n¡Xm H$aZm Wm& ¶h 
H$m¶©H«$_ "AmQ>© Am°’$ {bqdJ' g_yh Am¡a "nV§Obr ¶moJ g{_{V' 
Ho$ gh¶moJ go Am¶mo{OV {H$¶m J¶m Wm& bJ^J 80 à{V^m{J¶m| _| 
d¡km{ZH$m|, AZwg§YmZ gh¶mo{J¶m|, d[að> AZwg§YmZ dmbo, àemg{ZH$ 
ñQ>m’$ Am¡a l{_H$ H$_©Mm[a¶m| Zo ~hþV CËgmh Ho$ gmW ^mJ {b¶m&

ñdVÝÌVm {Xdg 

{ZX}eH$ Am¡a H|$Ð Ho$ g^r H$_©Mm[a¶m| Zo 15 AJñV, 2016 
H$mo ñdV§ÌVm {Xdg _Zm¶m& S>m°. Eg S>r gmd§V, {ZXoeH$ Zo ÜdO 
’$ham¶m Am¡a ñQ>m’$ Ho$ gXñ¶m| H$mo g§~mo{YV {H$¶m& CÝhm|Zo {d{^Þ 
gaH$mar nhbm| Ho$ H$m¶m©Ýd¶Z Ho$ ~mao _| H$_©Mm[a¶m| H$mo AdJV 
H$am¶m& CÝhm|Zo g^r ñQ>m’$ Ho$ gXñ¶m| go amï´> H$s àJ{V Ho$ {bE 
{Za§Va H$m_ H$aZo H$m AZwamoY {H$¶m&

gVH©$Vm OmJéH$Vm gámh

gmd©O{ZH$ OrdZ _| AI§S>Vm, nmaX{e©Vm Am¡a Odm~Xohr H$mo 
~‹T>mdm XoZo Ho$ {bE 31 AŠQy>~a go 5 Zd§~a 2016 Ho$ Xm¡amZ 
^mH¥$AZwn-amA§AZw H|$Ð _| gVH©$Vm OmJê$H$Vm gámh _Zm¶m J¶m& 
3 Zd§~a H$mo "gmd©O{ZH$ ^mJrXmar H¡$go AI§S>Vm H$mo ~‹T>mdm Xo 
gH$Vr h¡ Am¡a ^«ï>mMma H$mo g_má H$a gH$Vr h¡' {df¶ na EH$ 
{Z~§Y à{V¶mo{JVm Am¶mo{OV H$s JB©&

^mH¥$AZwn-amA§AZw H|$Ð Am¡a ^mH¥$AZwn-nwAC{Z, nwUo Ûmam 
5 Zd§~a, 2016 H$mo g§¶wº$ ê$n go g_mnZ gÌ H$m Am¶moOZ {H$¶m 
J¶m& lr nr.EZ. hgZmdmXr (nw{bg AYrjH$) Am¡a lr ZaoÝÐ Ho$ 
Jm¶H$dm‹S> (Cn nw{bg AYrjH$), ^«ï>mMma ã¶yamo nwUo, Bg Adga 
na _w»¶ A{V{W Wo Am¡a CÝhm|Zo bmoJm| Ho$ ~rM AI§S>Vm Am¡a 
OmJê$H$Vm {dH${gV H$aZo Ho$ {bE {ejm Ho$ _hËd na Omoa {X¶m& 
^«ï>mMma H$mo H$_ H$aZo Am¡a ^«ï>mMma go g§~§{YV _wÔm| go {ZnQ>Zo _| 
^«ï>mMma {damoYr A{^¶mZ _| B©-emgZ H$s ̂ y{_H$m H$m _hËd ~Vm¶m& 
CÝhm|Zo ^«ï>mMma Ho$ à^md Am¡a BgHo$ {ZnQ>Zo Ho$ VarHo$ na dr{S>¶mo 

yoga and its benefits. This programme was organised 
in association with the ‘Art of Living’ group and 
‘Patanjali Yog Samiti’. Almost 80 participants which 
included the scientists, research associates, senior 
research fellows, administrative staff and labour staff 
participated with utmost enthusiasm.

Independence Day

The Director and all the staff of the Centre 
celebrated Independence Day on 15th august 2016. Dr 
S.D. Sawant, Director hoisted the flag and addressed 
the staff members. He apprised the staff about the 
implementation of different government initiatives. He 
requested all the staff members to work tirelessly for 
the progress of the nation.  

Vigilance Awareness Week

Vigilance Awareness Week was observed at 
ICAR-NRCG during October 31 to November 5, 
2016, starting by taking pledge on 31st October for 
promoting integrity, transparency and accountability in 
public life. An essay competition was organized on 3rd 

November on a theme “How public participation can 
promote integrity and eradicate corruption’’. 

The concluding session was co-organized by the 
ICAR-NRCG and ICAR-DFR, Pune on 5th November, 
2016. Mr. P.N. Hasabnis (Additional Superintendent of 
Police) and Mr. Narendra K. Gaikwad (Dy S.P.) from 
Anti-Corruption Bureau, Pune were the chief guests for 
the occasion and they emphasized on the importance 
of education for developing integrity and awareness 
among individuals, adoption of e-governance as mean 
to reduce the corruption and the role of anti-corruption 
bureau in tackling the issues related to corruption. They 
also showed video clips on impact of corruption and 
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pŠbn ^r {XImB©& _w»¶ A{V{W Ho$ ew^ hmWm| go {Z~§Y à{V¶mo{JVm 
Ho$ {dOoVmAm| H$mo nwañH$ma àXmZ {H$¶o J¶o&

H¥${f {ejm {Xdg 

^mH¥$AZwn-amA§AZw H|$Ð, nwUo _| {XZm§H$ 3 {Xg§~a, 2016 

H$mo "H¥${f {ejm {Xdg' Ho$ ê$n _| _Zm¶m J¶m& Bg Adga na 

nÙlr _Zr^mB© XogmB© _hm{dÚmb¶, Cébr H§$MZ, nwUo go 25 N>mÌm| 

(19 b‹S>{H$¶m| Am¡a 6 b‹S>Ho$) H$mo H|$Ð _| Am_§{ÌV {H$¶m J¶m& S>m°. 

Eg.S>r. gmd§V, {ZXoeH$ Zo H¥${f {ejm {Xdg _ZmZo Ho$ CÔoí¶m| Ho$ 

~mao _| N>mÌm| H$mo OmZH$mar Xr Am¡a Bg_| ~mJdmZr Am¡a A§Jya Ho$ 

¶moJXmZ Ho$ _hËd H$mo ~Vm¶m& A§Jya CËnmXZ Ho$ ~mao _| OmZH$mar 

XoZo Ho$ {bE N>mÌm| H$mo gw~h _| A§Jya ~mJm| H$m ^«_U H$am¶m J¶m& 

d¡km{ZH$m| Zo A§Jya CËnmXZ Ho$ Xm¡amZ BñVo_mb H$s OmZo dmbr {d{^Þ 

VH$ZrH$m| Am¡a à~§YZ nÕ{V¶m|  O¡go qgMmB©, ~r_mar Am¡a H$sQ> 

à~§YZ Am{X Ho$ ~mao _| d¡km{ZH$m| Zo OmZH$mar Xr& A§Jya _| _yë¶dY©Z 

H$s à{H«$¶m H$mo g_PmZo Ho$ {bE {H$e{_e gwImZo dmbo eoS> H$m 

Am¡a à¶moJmË_H$ dmBZar _| Xm¡am Am¶mo{OV 

{H$¶m J¶m&

N>mÌm| Zo amï´>r¶ aoµ’$ab à¶moJembm _| Cƒ 

VH$ZrH$ dmbo CnH$aUm| Am¡a ImÚ gwajm _| 

bmJy à{H«$¶mAm| _| Jhar é{M {XImB©&  Xmonha 

gÌ _| N>mÌm| Zo g{H«$¶ ê$n go ~hg "ñHy$b 

nmR>çH«$_m| _| H¥${f {ejm em{_b H$s OmZr 

Mm{hE' _| ̂ mJ {b¶m Am¡a AnZo {dMma ì¶º$ 

{H$E& {ZXoeH$ Ûmam {dOoVmAm| H$mo nwañH$ma 

{dV[aV {H$E JE& 

geó goZm ÜdO {Xdg

H|$Ð Zo {XZm§H$ 07.12.2016 H$mo 11 ~Oo geó goZm ÜdO 
{Xdg H$mo Xmo {_ZQ> Ho$ _m¡Z Ho$ gmW _Zm¶m&

amï´>r¶Vm CËnmXH$Vm gámh 

^mH¥$AZwn-amA§AZw H|$Ð Zo 12-18 ’$adar, 2017 Ho$ Xm¡amZ 
"H$_r, nwZíMH«$ VWm nwZ: Cn¶moJ H$aHo$ An{eï> go bm^Xm¶r 
{dH$ën' {df¶ na amï´>r¶Vm CËnmXH$Vm gámh H$m Am¶moOZ 
{H$¶m& ^mH¥$AZwn  amA§AZwH|$Ð ñQ>m’$ Zo Bg gámh Ho$ Xm¡amZ H$_r, 
nwZíMH«$ VWm nwZ: Cn¶moJ H$aHo$ H|$Ð Ûmam n¡Xm {H$E JE An{eï> 

ways to tackle it. The winners of an essay competition 
were awarded prizes with the auspicious hands of the 
chief guests.

Agricultural Education Day

3rd December 2016 was observed as ‘Agricultural 
Education Day’ at ICAR-NRCG, Pune. Twenty Five 
students (19 girls and 6 boys) from Padmshri Manibhai 
Desai Mahavidyalay, Uruli Kanchan, Pune were 
invited to the Centre on this occasion. Dr. S.D. Sawant, 
Director briefed the students about the objectives of 
observing Agricultural Education Day and narrated 
importance of horticulture and contribution of grapes 
in it. In the morning, vineyard visit was arranged 
for the students to expose them to grape growing. 
Scientists explained various technologies and 
management practices followed in grape cultivation 
like drip irrigation, disease and insect management, 
etc. A visit to raisin drying shed and an experimental 
winery was arranged to explain processing of grapes 

and value addition. 

Students shown 
keen interest in high-
tech instruments in 
National Referral 
Laboratory and 
procedures followed 
in Food Safety. 
In the afternoon 
session students 
actively participated 
in debate ‘Whether 

Agricultural Education should be included in school 
syllabuses’ and expressed their views. Prizes to the 
winners were distributed by the Director.

Armed Forces Flag Day

The Centre observed Armed Forces Flag Day on 
07.12.2016 at 11 am by observing 2 minutes silence.

National Productivity Week

ICAR-NRCG observed National Productivity 
Week during 12-18th February 2017 on the theme 
“From Waste to Profits through Reduce, Recycle, 
Reuse”. Staff participated in the essay competition 
on the theme “From waste to profit option for reduce, 
recycle, reuse waste generated at ICAR-NRCG’ 
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go bm^Xm¶r {dH$ën Am¶mo{OV 
{df¶ na {Z~§Y à{V¶mo{JVm  VWm 
^mH¥$AZwn-amA§AZwH|$Ð _| An{eï> 
go bm^ na à{V¶mo{JVm _| n|qQ>J/
S´>m°B§J à{V¶mo{JVm _| ^mJ {b¶m& 
Am¶mo{OV g_mamoh _| 18 ’$adar 
2017 H$mo {dOoVmAm| H$mo nwañH$ma 
{dV[aV {H$¶o JE&

JUV§Ì {Xdg

^mH¥$AZwn - amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo _| 26 OZdar, 
2017 H$mo 68 dm± JUVÝÌ {Xdg ~hþV hr hfm}ëbmg Ho$ gmW _Zm¶m 
J¶m& Bg gwAdga na H|$Ð Ho$ {ZXoeH$ S>m°. g§O¶ gmd§V Zo gw~h 
09.30 ~Oo amï´>r¶ ÜdO ’$ham¶m VWm gbm_r Xr& AnZo gå~moYZ _| 
{ZXoeH$ Zo amï´>r¶ ÜdO H$s J[a_m VWm BgHo$ _hËd H$mo H$B© CXmhaU 
XoH$a g_Pm¶m Am¡a CnpñWV g^r bmoJm| Zo amï´>r¶ ÜdO VWm amï´>-
JmZ H$m C{MV gå_mZ H$aZo H$m AmJ«h {H$¶m& Bg Adga na H|$Ðr¶ 
gaH$ma Ûmam {H$gmZm| Ho$ {hV _| Omar {d{^Þ H$m¶©H«$_m| O¡go {H$gmZm| 
H$s Am¶ XwJZr H$aZo Ho$ bú¶ Ho$ ~mao _| MMm© H$s VWm g^r go 
AZwamoY {H$¶m {H$ A§Jya H$s ’$gb ~hþV hr _hËdnyU© h¡ Am¡a h_ 
g^r H$mo A§Jya CËnmXH$m| H$s Am¶ XwJwZr H$aZo Ho$ {bE Or OmZ go 
OwQ> OmZm Mm{hE& "ñdÀN> ^maV {_eZ' VWm gmoba D$Om© Ho$ à¶mgm| 
_| Bg H|$Ð H$s à{V~ÕVm go ^r g^r H$mo AdJV H$am¶m&&

and paining / drawing 
competition on ‘From waste 
to profit at ICAR-NRCG’ 
organized during the week.  
Prizes were distributed to 
the winners in the function 
arranged on 18th February 
2017.

Republic day

68th republic day was celebrated at ICAR-NRC 
for Grapes, Pune on 26th January 2017 with joy and 
gaiety. Dr S.D Sawant hoisted and saluted the flag. In 
his address, Director emphasised on the importance 
of National Flag.  He also elaborated on the different 
farmer oriented programs of Central government like 
doubling the farmers’ income and requested all the 
staff members to work tirelessly towards doubling the 
income of grape growers as grape is an important fruit 
crop. He also stressed upon the institute’s commitment 
towards “Swachh Bharat Mission” and use of solar 
energy.
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_m¡g_ Am§H$‹S>o
METEOROLOGICAL DATA

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)

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 2016 19.15 40.39 13.09 65.89 8.0 0.8 1

 _B©/May 2016 23.43 38.70 23.89 72.06 8.1 7.8 3

 OyZ/Jun 2016 23.69 33.46 48.42 82.95 5.0 51.4 12

 OwbmB©/Jul 2016 22.64 29.21 63.77 90.80 2.8 129.0 17

 AJñV/Aug 2016 21.05 30.14 59.73 92.55 3.5 224.4 21

{gV§~a/Sep 2016 21.52 28.25 67.70 94.81 3.7 61.5 10

Aºy$~a/Oct 2016 18.78 29.88 47.68 94.97 3.8 92.1 4

Zd§~a/Nov 2016 11.75 29.56 31.74 92.19 4.1 0.0 0

{Xg§~a/Dec 2016 11.47 28.75 35.04 94.15 3.4 0.0 0

OZdar/Jan 2017 11.18 28.48 33.57 91.30 3.6 0.0 0

’$adar/Feb 2017 13.66 32.11 26.50 79.13 5.2 0.0 0

_mM©/Mar 2017 15.85 34.30 20.46 73.59 6.7 0.0 0.0

Hw$b/Total -- -- -- -- -- 567.0 68

ómoV… _m¡g_ ñQ>oeZ, ^mH¥$AZwn-am.A§.AZw.H|$., nwUo Source: Weather station, NRC for Grapes, Pune
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bKwén 
ABBREVIATIONS

E’$àmo… EŠeZ ’$m°a ’y$S> àmoS>ŠeZ 

EJ«ogH$mo: H¥${f AZwg§YmZ n[afX

A ^m g_ AZw n[a¶moOZm… A{Ib ^maVr¶ g_Ýd¶H$ AZwg§YmZ n[a¶moOZm

EAmB©EZnr… A{Ib ^maVr¶ ZoQ>dH©$ n[a¶moOZm

EHo$E_¶y… H¥${f kmZ à~§YZ BH$mB©

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> 

EnrS>m… H¥${f Am¡a àg§ñH¥$V ImÚ CËnmX {Z¶m©V {dH$mg àm{YH$aU

EQ>rEAmaAmB©… H¥${f àm¡Úmo{JH$s AZwà¶moJ AZwg§YmZ g§ñWmZ

E¶yS>rnrgr… joÌ Ho$ A§VJ©V amoJ àJ{V H$d©

~rgrHo$dr… {~YmZ M§Ð H¥${f {díd{dÚmb¶

~rEAmagr-~rAmaEZEg… na_mUw joÌ AZwg§YmZ ~moS©> Am°’$ gmB§goO-
^m^m na_mUw AZwg§YmZ H|$Ð

~rEgHo$Ho$dr… ~mbmgmho~ gmd§V H$moH$U H¥${f {dÚmnrR>

grgrgr… Šbmoa_o¹$mQ> ŠbmoamBS>

goam… H¥${f_|B©-g§gmYZm| Ho$ {bE H§$gmo{Q©>¶_

grE’$Eb… H$m°ån¡ŠQ> âbmoamog|Q> b¢n

grAmB©EB©… Ho$ÝÐr¶ H¥${f A{^¶m§{ÌH$s g§ñWmZ

grAmB©~r Am¡a Ama gr… H|$Ðr¶ H$sQ>ZmeH$ ~moS©> Am¡a n§OrH$aU g{_{V

grAmB©E’$B… Ho$ÝÐr¶ _mpËñ¶H$s {ejm g§ñWmZ

grnrnr… H|$Ðr¶ gmd©O{ZH$ IarX

grnrnr¶y… EZ-(2-Šbmoamo-4-nmBar{S>b)-EZ§-{’$ZmBb ¶y[a¶m

grAmanr… H§$gmo{Q©>¶_ AZwg§YmZ _§M

S>rEnr… {XZ H$s N>§Q>mB© Ho$ ~mX 

S>rEAmaB© (So>¶a): H¥${f AZwg§YmZ Am¡a {ejm {d^mJ

S>r~rQ>r: O¡d àm¡Úmo{JH$s {d^mJ

S>rS>rOr… Cn _hm{ZXoeH$ 

S>rB©Or… A§Var¶ ì¶º$ OrZ

S>rE’$Ama… nwîn AZwg§YmZ {ZXoemb¶ 

S>rE_AmB©: S>mB {_WmBboeZ AdamoYH$ 

S>rnrgr… {d^mJr¶ nXmoÞ{V g{_{V

S>r-EgnrB©… ’¡$bmdR>mogMaU {ZîH$f©U

S>rEgEg… {ZU©¶ g_W©Z àUmbr 

S>r¶yEg… ñnï>Vm, EH$ê$Vm Am¡a pñWaVm

B©nr… àm¶mo{JH$ ^yI§S>

E’$EgEgEAmB©… ^maVr¶ ImÚ gwajm Ed§ _mZH$ àm{YH$aU 

OrE
3
: {O~ao{bH$ Aåb

Orgr-E_Eg/E_Eg:  J¡g H«$mo_¡Q>moJ«m’$s-_mg ñno³Q́>mo‘oQ́>r/_mg ñno³Q́>mo‘oQ́>r

OrAmB©Eg… ^yd¡km{ZH$ gyMZm àUmbr

OrEbnr… AÀN>r à¶moJembm àWmE§

Ornrnr… gm_mÝ¶ Aä¶mg ^yI§S>

OrQ>r… O_rZr gM

Or¶yAmB©… {ZX}{eV Cn¶moJH$Vm© B§Q>aµ’o$g

EMnrAmB©EgEg…~mJdmZr joÌCËnmXZ gyMZm àUmbr

EMnrEbgr… Cƒ àXe©Z {b{¹$S >H«$mo_¡Q>moJ«m’$s

EMAmaEbgr-E_Eg: Cƒ {d ôXZ {b{¹$S> H«$mo_¡Q>moJ«m’$s-_mg ñno³Q́>mo‘oQ́>r

EMdmB©nrE_… d¡km{ZH$m| H$s AÕ©dm{f©H$ àJ{V AÝdrjU àUmbr

^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 

AmB~rEggr… g§ñWmZ O¡d gwajm g{_{V

AmB©gr Z§~a: ñdXoer g§J«h Z§~a

^mH¥$AZwn…^maVr¶ H¥${f AZwg§YmZ n[afX

^mH¥$AZwn-am A§ AZw Ho$…^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð

^m ~m AZw g§: ^maVr¶ ~mJdmZr AZwg§YmZ g§ñWmZ

AmB©AmB©drAma… ^maVr¶ gãOr AZwg§YmZ g§ñWmZ 

AmB©OoEggr… g§ñWmZ g§¶wº$ ñQ>m’$ n[afX 

AmB©E_gr… g§ñWmZ à~§YZ g{_{V 

AmB©Amagr… g§ñWmZ AZwg§YmZ g{_{V

AmB©EgAma… gdmªJr à{Vamo{YH$Vm àoaU

AmB©Q>rE_gr: g§ñWmZ àm¡Úmo{JH$s à~§YZ g{_{V

AmB©Q>rE_¶y… g§ñWmZ àm¡Úmo{JH$s à~§YZ BH$mB©

AmB©Q>rEg: Am§V[aH$ {b{IV ñnoga
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H¥$ {d Ho$… H¥${f {dkmZ H|$Ð 

Ebgr-E_Eg/E_Eg - {b{¹$S> H«$mo_¡Q>moJ«m’$s-_mg ñno³Q´>mo‘oQ´>r/ _mg 
ñno³Q´>mo‘oQ´>r 

EbB©S>r… àH$me CËgO©H$ S>m¶moS>

EbAmoŠ¶y… _mÌm H$s gr_m

EbEgS>r… H$_ go H$_ dJ© A§Va

_¡ZoO… amï´>r¶ H¥${f{dñVma à~§YZ g§ñWmZ

E_AmB©S>rEM… ~mJdmZr Ho$EH$sH¥$V {dH$mg H$m{_eZ

E_AmB©Eg-E’$E_Eg… à~§YZ gyMZm àUmbr-{dÎmr¶ à~§YZ àUmbr

E_EZgrE’$gr… _hmbZmo{~g amï´>r¶ ’$gb nydm©Zw_mZ H|$Ð

E_AmoE’$nrAmB©… ImÚ àg§ñH$aU CÚmoJ _§Ìmb¶

_ ’w$ H¥$ {d… _hmË_m ’w$bo H¥${f {dÚmnrR> 

_ am Ðm ~m g… _hmamï´> amÁ¶ Ðmj ~mJmB©VXma g§K 

E_AmaEb… A{YH$V_ Ad{eï> gr_m 

am H¥$ AZw à A… amï´>r¶ H¥${f AZwg§YmZ à~§YZ AH$mX_r

EZEEEg… amï´>r¶ H¥${f {dkmZ AH$mX_r

EZEB©nr… amï´>r¶ H¥${f{ejm n[a¶moOZm

EZEAmB©nr: amï´>r¶ H¥${f A{^Zd n[a¶moOZm

EZEEggr… amï´>r¶ H¥${f {dkmZ Ho$ÝÐ

EZEEgE’$: amï´>r¶ H¥${f {dkmZ ’§$S>

amH¥$H$sg§ã¶yamo… amï´>r¶ H¥${f H$sQ> g§gmYZ ã¶yamo

amnmAmg§ã¶yamo… amï´>r¶ nmXn AmZwdm§{eH$s g§gmYZ ã¶yamo

EZgr~rAmB©… amï´>r¶ O¡d àm¡Úmo{JH$s gyMZm Ho$ÝÐ

amEH$sàHo$… amï´>r¶ EH$sH¥$V H$sQ> à~§YZ H|$Ð

EZgrEg-Q>rgrnr… {Q>eyH$ëMa go CJmE nm¡Ym| Ho$ {bE amḯ>r¶ à_mUZàUmbr

EZS>rdrAmB©: gm_mÝ¶rH¥$V A§Va dZñn{V gyMH$m§H$

EZB©EM… CÎma nyd© nd©Vr¶ 

EZEME_… amï´>r¶ ~mJdmZr {_eZ

am A V à g§ñWmZ: amï´>r¶ AO¡{dH$ VZmd à~§YZ g§ñWmZ

am nm ñdm à g§ñWmZ… amï´>r¶ nmXnñdmñÏ¶ à~§YZ g§ñWmZ

am A AZw H|$Ð: amï´>r¶ AZma AZwg§YmZ H|$Ð

EZAmaEb:  amï´>r¶ nam_e© à¶moJembm

AmoEbAmB©gr… amO^mfm H$m¶m©Ýd¶Z g{_{V

AmoAmanr: AmCQ>arM H$m¶©H«$_

nrEgr… H$m¶©H«$_ gbmhH$ma g{_{V

nrE¶y: n§Om~ H¥${f {díd{dÚmb¶

nrgrAma: nm°br_aoµO MoZ [aEŠeZ 

nrS>rAmB©… à{VeV amoJ B§So>Šg 

nrS>rHo$dr: n§Om~amd Xoe_wI H¥${f {dÚmnrR> 

nrOrAma: nmXn d¥{Õ {Z¶m_H$

nrEMAmB©… VwS>mB© nyd© A§Vamb

nrEbS>ãë¶y… H$m{¶©H$s dOZ KQ>

nrE_B©: àmW{_H$ {ZYm©aU, AZwdrjU Am¡a Am§H$bZ

nrnrdr E§S> E’$ Ama: nmXn {d{dYVm H$m g§ajU Am¡a {H$gmZ A{YH$ma 

nrAmaS>r… Am§{eH$ O‹S> ewîH$Z 

nrEgE… àmW{_H$ {ÛVr¶H$ A_mBZ

nrQ>r… àdrUVm narjm

Š¶yAmoAmB©: {¹$ZmoZ ~mø BZ{h{~Q>g©

Š¶yAmaQ>r… n§Mdfu¶ g_rjm Xb 

Š¶yQ>rEb… JwUmË_H$ {deofVm bmogmB©

AmaEgr… AZwg§YmZ gbmhH$ma g{_{V 

AmagrOrE_… [aì¶y H$_oQ>r Am°Z OoZo{Q>H$ _o{ZnwboeZ

AmaE’$S>r… [aOëQ²g ’«o$_dH©$ XñVmdoO

AmaE_nr… Ad{eï> {ZJamZr ¶moOZm

Amanrnr… AZwg§YmZ n[a¶moOZm àñVmd 

AmaEgS>r… gmnoj _mZH$ {dMbZ

AmaQ>rAmB©E… gyMZm A{YH$ma A{Y{Z¶_

EgE¶y… amÁ¶ H¥${f {díd{dÚmb¶ 

god… gmogmBQ>r ’$m°a AS>dm§g_|Q> Am°’$ dr{Q>H$ëMa A±S> BZmobmoOr

Eggr… KwbZerb gm§Ð 

EgB©Ama~r… {dkmZ Am¡a B§Or{Z¶[a¨J ~moS©>

EgAmonr… _mZH$ g§MmbZ à{H«$¶mE§

EgAmaE’$: d[að> AZwg§YmZ ’¡$bmo

Q>rAmB©E’$Egr… VH$ZrH$s OmZH$mar, nydm©Zw_mZ Am¡a _yë¶m§H$Z n[afX

Q>rEZE¶y… V{_b ZmSw> H¥${f {díd{dÚmb¶ 

Q>rEgnr… Am{Xdmgr Cn¶moOZm

Q>rEgEg… Hw$b KwbZerb R>mog nXmW© 

¶yEEg… H¥${f {dkmZ {díd{dÚmb¶

C ~m§ H¥$ {d… CÎma ~m§Jbm H¥${f {díd{dÚmb¶

¶yEMnrEbgr… AëQ²am Cƒ X~md {b{¹$S> H«$mo_¡Q>moJ«m’$s

¶yEMEg: ~mJdmZr {dkmZ {díd{dÚmb¶ 

¶ynmod… nm¡Ym| H$s ZB© {H$ñ_m| Ho$ g§ajU Ho$ {bE A§Vam©ï´>r¶ g§K

¶yEgS>rE… ¶yZmBQ>oS> ñQ>oQ²g {S>nmQ>©_|Q> Am°’$ E{J«H$ëMa 

drEZE_Ho$dr: dg§Vamd ZmB©H$ _amR>dmS>m H¥${f {dÚmnrR>
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AFPRO: Action for Food Production
AGRESCO: Agricultural Research Council
AICRP: All India Coordinated Research Project
AINP: All India Network 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
BCKV: Bidhan Chandra KrishiVishwavidyalaya
BRNS- BARC: Board of Research in Nuclear Sciences-
Bhabha Atomic Research Centre
BSKKV: Balasaheb Sawant Konkan Krishi Vidyapeeth
CCC: Chlormequat Chloride
CeRA: Consortium for e-Resources in Agriculture
CFL: Compact Fluorescent Lamp
CIAE: Central Institute of Agricultural Engineering
CIB&RC: Central Insecticides Board and Registration 
Committee
CIFE: Central Institute of Fisheries Education
CPP: Central Public Procurement
CPPU: N-(2-chloro-4-pyridyl)-N'-phenyl urea
CRP: Consortium Research Platform
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
DPC: Departmental promotion committee

d-SPE: dispersive Solid Phase Extraction 

DSS: Decision Support System

DUS: Distinctness Uniformity and Stability

EP: Experimental Plot
FSSAI: Food Safety and Standard Authority of India

GA3: Gibberellic Acid 

GC-MS/MS: Gas Chromatography-Mass Spectrometry/ 
Mass Spectrometry
GIS: Geological Information System
GLP: Good Laboratory Practices 
GPP: General Practice Plot

GT: Ground Truth

GUI: guided user interface
HAPIS: Horticulture Area Production Information System

HPLC: High Performance Liquid Chromatography

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

IBSC: Institute Biosafety Committee

IC number: Indigenous Collection number

ICAR: Indian Council of Agricultural Research

ICAR-NRCG: ICAR-National Research Centre for 
Grapes

IIHR: Indian Institute of Horticultural Research
IIVR: Indian Institute of Vegetables Research
IJSC: Institute Joint Staff Council
IMC: Institute Management Committee
IRC: Institute Research Committee
ISR: Induction of Systemic Resistance 
ITMC: Institute Technology Management Committee 
ITMU: Institute Technology Management Unit
ITS: Internal Transcribed Spacer
KVK: KrishiVigyan Kendra
LC-MS/MS: Liquid Chromatography-Tandem Mass 
Spectrometry
LED: Light Emiting Diode
LOQ: Limit Of Quantification
LSD: Least Square Difference
MANAGE: National Institute of Agricultural Extension 
Management
MIDH: Mission of Integrated Development of 
Horticulture
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MIS-FMS: Management Information System-Financial 
Management System

MNCFC: Mahalanobis National Crop Forecast Centre
MOFPI: Ministry of Food Processing Industries
MPKV: Mahatma Phule KrishiVidyapeeth
MRDBS: Maharashtra Rajya Draksh Bagayatdaar Sangh
MRL: Maximum Residue Limit
NAARM: National Academy of Agricultural Research 
Management
NAAS: National Academy of Agricultural Sciences
NAEP: National Agricultural Education Project
NAIP: National Agricultural Innovation Project
NASC: National Agricultural Science Centre
NASF: National Agriculture Science Fund
NBAIR: National Bureau of Agricultural Insect Resources
NBPGR: National Bureau of Plant Genetic Resources
NCBI: National Centre for Biotechnology Information
NCIPM: National Centre for Integrated Pest Management
NCS-TCP: National Certification System for Tissue 
Culture Raised Plants
NDVI: Normalized Difference Vegetation Index 
NEH: North Eastern Hills
NHM: National Horticulture Mission
NIASM: National Institute of Abiotic Stress Management
NIPHM: National Institute of Plant Health Management
NRCP: National Research Centre on Pomegranate
NRL: National Referral Laboratory

OLIC: Official Language Implementation Committee

ORP: Out Reach Programme

PAC: Programme Advisory Committee 

PAU: Punjab Agricultural University

PCR: Polymerase Chain Reaction
PDI: Percent Disease Index
PDKV: Panjabrao Deshmukh Krishi Vidyapeeth
PGR: Plant Growth Regulator
PHI: Pre-Harvest Interval
PLW: Physiological Loss in Weight
PME: Priority Setting, Monitoring and Evaluation
PPV&FR: Protection of Plant Variety & Farmer’s Rights
PRD: Partial Rootzone Drying 

PSA: Primary Secondary Amine
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
RCGM: Review Committee on Genetic Manipulation
RFD: Results Framework Document
RMP: Residue Monitoring Plan
RPP: Research Project Proposal
RSD: Relative Standard Deviations 
RTIA: Right To Information Act
SAU: State Agricultural University
SAVE: Society for Advancement of Viticulture and 
Enology
SC: Soluble Concentrate 
SERB: Science and Engineering Board 
SOP: Standard Operating Procedures 
SRF: Senior Research Fellow
TIFAC: Technology Information, Forecasting and 
Assessment Council
TNAU: Tamil Nadu Agricultural University
TSP: Tribal Sub-Plan
TSS: Total Soluble Solids
UAS: University of Agricultural Sciences

UBKV: Uttar Banga Krishi Viswavidyalaya

UHPLC: Ultra High Pressure Liquid Chromatography

UHS: University of Horticultural Sciences

UPOV: International Union for the Protection of New 
Varieties of Plants

USDA: United States Department of Agriculture

VNMKV: Vasantrao Naik Marathwada Krishi Vidyapeeth

VOC: Volatile organic compounds 

VSI: Vasantdada Sugar Institute

VSP: Vertical Shoot Position

WCC: Women’s Complaint Committee

WG: Wettable Granule

WUE: Water Use Efficiency
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