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A§Jya ({d{Q>g {dZr’o$am Eb), Xoe H$s EH$ à‘wI {Z¶m©V ¶mo½¶
’$gb h¡ Omo amï´>r¶ IOmZo H$mo ~‹T>mZo Ho$ {bE CÎmaXm¶r h¡& df©
2023 Ho$ Xm¡amZ A§Jya CÚmoJ H$mo {H$gr ~‹S>r ~mYm H$m gm‘Zm Zht
H$aZm n‹S>m Am¡a CËnmXZ g§VmofOZH$ ahm& 

g§ñWmZ ‘| A§Jya Ho$ {bE amï´>r¶ g{H«$¶ O‘©ßbmÁ‘ gmBQ>, 481
à{d{ï>¶m| H$m aIaImd H$aVr h¡& é{MH$a bjUm| dmbo à{d{ï>¶m|
H$m Cn¶moJ {d{eï> A§Jya gwYma H$m¶©H«$‘m| Ho$ {bE {H$¶m Om ahm
h¡& A§Jya gwYma H$m¶©H«$‘m| Ho$ g§~§Y ‘|, ‘{U, JwÀN> Am¡a g§doXr
‘mnX§S>m| H$s JwUdÎmm Ho$ AmYma na Q>o~b Am¡a/¶m {H$e{‘e CÔoí¶m|
Ho$ {bE N>h g§H$am| H$s nhMmZ H$s JB©& BZ‘| go Xmo (EM111.24
Am¡a EM58.24) g§H$am| H$mo S>mCZr {‘ëS>çy à{VamoYr Ho$ ê$n ‘|
nhMmZm J¶m& 

ì¶mdgm{¶H$ CÔoí¶m| Ho$ {bE g§ñWmZ {H$ñ‘ nhMmZ g{‘{V Ûmam
Xmo A§Jya g§H$am| H$s nhMmZ H$s JB©& hmB{~«S> EM84-24 H$mo Q>o~b
CÔoí¶ Ho$ {bE '‘m§Oar ‘§Owbm' Zm‘ {X¶m J¶m Am¡a hmB{~«S>
EM19-24 H$mo Xmohao CÔoí¶ (Q>o~b Am¡a ‘wZ¸$m) Ho$ {bE '‘m§Oar
‘Ywam' Zm‘ {X¶m J¶m& ~rOa{hV (âbo‘ grS>b¡g Am¡a {H«$‘gZ
grS>b¡g) Am¡a ~rO¶wº$ (aoS> ½bmo~) n¡V¥H$ go ^«yU ~Mmd g§V{V
{dH$gZ Ho$ {bE àmoQ>moH$m°b H$mo ‘mZH$sH¥$V {H$¶m J¶m& OrZmo‘
dmBS> Egmo{gEeZ {dûcofU Ho$ ‘mÜ¶‘ go, JwÀN> b§~mB© Ho$ {bE
21 OrZ, ‘{U b§~mB© Ho$ {bE 28 OrZ, ‘{U ì¶mg Ho$ {bE 22
OrZ Am¡a ‘{U dOZ Ho$ {bE 25 OrZ H$s nhMmZ H$s JB©&

JwUdÎmmnyU© amonU gm‘J«r Ho$ CËnmXZ Ho$ {bE Wm°ångZ grS>b¡g
Am¡a S>m°J[aO ‘| ‘o[añQ>o‘ H$ëMa, gyú‘ àgma Am¡a ê$qQ>J Ho$ {bE
EH$ {Q>ey H$ëMa àmoQ>moH$m°b {dH${gV {H$¶m J¶m& O¡d JhZ amoJ
à~§YZ H$mo ‘O~yV H$aZo Ho$ à¶mg {H$E JE& Q´>mBH$moS>‘m© Am¡a
~¡{gbg ’$m°‘y©boeZ Ho$ n[aUm‘ñdê$n nmCS>ar {‘bS>çy na ‘hËdnyU©
{Z¶§ÌU hþAm& ^maV ‘| A§Jya~obm| ‘| nÎmr Yã~m amoJ n¡Xm H$aZo
dmbo â¶ygo[a¶‘ B{¹$goQ>r H$s KQ>Zm nhbr ~ma g§ñWmZ Ûmam [anmoQ>©
H$s JB©& 

A§Jya H$s IoVr Ho$ {d{^Þ nhbwAm| na CËnmXH$m| H$m g‘W©Z H$aZo
Ho$ {bE ‘hmamï´>, H$Zm©Q>H$, Am§Y« àXoe Am¡a Vob§JmZm Ho$ A§Jya
CËnmXH$ joÌm| Ho$ {bE Mma ^mfmAm| ‘| ^maV ‘m¡g‘ {dkmZ {d^mJ

Grape (Vitis vinifera L), a key exportable crop of the
country is responsible for accentuating the national
exchequer. During 2023, the grape industry did not
face any major bottlenecks and production was
satisfactory. 

The National Active Germplasm Site for Grapes at the
institute maintains 481 accessions. The accessions
with trait of interest are being utilized for objective
specific grape improvement programmes. With
respect to the grape improvement programmes, six
hybrids were identified for table and/or raisin
purposes based on the quality of the berries, bunches
and sensory parameters. Two (H111.24 and H58.24)
hybrids are identified as downy mildew resistant. 

Two grape hybrids were identified by the Institute
Variety Identification Committee for commercial
purposes. Hybrid H84-24 was named as ‘Manjari
Manjula’ for table purpose and hybrid H19-24 was
named as ‘Manjari Madhura’ for dual purpose (table
and munakka). Protocols were standardized for
development of embryo rescue progeny from seedless
(Flame Seedless and Crimson Seedless) and seeded
(Red Globe) parents. Through genome wide
association analysis, 21 genes for bunch length, 28
genes for berry length, 22 genes for berry diameter
and 25 genes for berry weight were identified.

A tissue culture protocol for meristem culture, micro-
propagation and rooting in Thompson Seedless and
Dogridge was developed for production of quality
planting material. Efforts were taken to strengthen the
bio intensive disease management. Trichoderma and
Bacillus formulations resulted in significant control
of powdery mildew. The first time incidence of
Fusarium equiseti causing leaf spot disease in
grapevine in India was reported by the institute. 

An Android mobile application ‘Grape Advisory’ was
developed in collaboration with India Meteorological
Department in four languages for grape growing
regions of Maharashtra, Karnataka, Andhra Pradesh
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and Telangana to support growers on various
viticultural aspects.

In the Residue Monitoring Program for table grapes
for export to the EU countries, based on the reports of
the MRL exceedances, the effective internal alerts for
the 2022-23 were only 442 which accounted for only
3.72 per cent of the total analysed samples. Being a
nodal centre for DUS testing in grapes, the centre
facilitated the registration of grape varieties with
PPVFRA and four farmer’s varieties (Santy Seedless,
Utkarsha, Churgun and Rukuchan) were registered. 

The Institute continued disseminating the
technologies to the farmers and also published
research papers in high impact journal. Total 273 soil
health cards were distributed to the farmers in
Maharashtra. Nine sensitization/awareness program
under ABI activity of the centre were conducted and
three MoAs were signed to support business and start
up ideas. Under TSP programme, inputs like battery
operated spray pumps and fertilizers were given to
beneficiaries of Nashik district. Under NEH
programme, grafted plants were supplied to the State
Department of Mizoram.

The institute facilitated CIB&RC registration of
ethephon in grapes and also completed a multi-
location residue study for revising the GAP on the use
of chlormequat chloride as a growth retardant. The
institute’s intervention also helped revising
the sugar:acid ratio of the Agmark Standard,
which greatly facilitated the export of the early
harvest crop.

Considering the frequent detection of ethylene oxide
in various food commodities, the institute validated a
protocol which has been accepted by FSSAI for
official control of the residues of this contaminant.

The guidance and constant inspirational management
from Dr. Himanshu Pathak, Secretary, DARE and
DG, ICAR, Dr S.K. Singh, DDG, Dr V.B. Patel and
Dr Sudhakar Pandey, ADGs, Horticultural Sciences,
ICAR could enable us to achieve these milestones. We
also thank Maharashtra Rajya Draksha Bagaitdar
Sangh and other stakeholders for their timely support
and close interaction with our scientists.
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{XZm§H$/Date : 30 OyZ/June 2024

H$m¡{eH$ ~°ZOu/Kaushik Banerjee 
{ZXoeH$/Director

Ho$ gh¶moJ go EH$ E§S´>m°BS> ‘mo~mBb EpßbHo$eZ "A§Jya gbmhH$ma'
{dH${gV {H$¶m J¶m&

¶yamonr¶ g§K Ho$ Xoem| ‘| {Z¶m©V Ho$ {bE Q>o~b A§Jya Ho$ Adeof
{ZJamZr H$m¶©H«$‘ ‘|, E‘AmaEb A{YH$Vm H$s [anmoQ>© Ho$ AmYma
na, 2022-23 Ho$ {bE à^mdr Am§V[aH$ AbQ>© Ho$db 442 Wo,
Omo Hw$b {dûcofU {H$E JE Z‘yZm| H$m Ho$db 3.72 à{VeV Wm&
A§Jya ‘| S>r¶yEg narjU Ho$ {bE EH$ ZmoS>b H|$Ð hmoZo Ho$ ZmVo,
H|$Ð Zo nrnrdrE’$AmaE Ho$ gmW A§Jya {H$ñ‘m| Ho$ n§OrH$aU H$s
gw{dYm àXmZ H$s Am¡a {H$gmZm| H$s Mma {H$ñ‘m| (g¢Q>r grS>b¡g,
CËH$fm©, Nw>aJwZ Am¡a éHw$MmZ) H$m n§OrH$aU {H$¶m J¶m&

g§ñWmZ Zo {H$gmZm| VH$ àm¡Úmo{J{H$¶m| H$m àgma Omar aIm Am¡a
Cƒ à^md dmbr n{ÌH$m ‘| emoY nÌ ^r àH$m{eV {H$E& {H$gmZm|
H$mo Hw$b 273 ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV {H$¶o J¶o& H|$Ð H$s
E~rAmB© J{V{d{Y Ho$ VhV Zm¡ g§doXrH$aU/OmJê$H$Vm H$m¶©H«$‘
Am¶mo{OV {H$E JE Am¡a ì¶mnma Am¡a ñQ>mQ>© An {dMmam| H$m g‘W©Z
H$aZo Ho$ {bE VrZ E‘AmoE na hñVmja {H$E JE& Q>rEgnr H$m¶©H«$‘
Ho$ VhV, Zm{gH$ {Obo Ho$ bm^m{W©¶m| H$mo ~¡Q>ar g§Mm{bV ñào n§n
Am¡a Cd©aH$ O¡go BZnwQ> {XE JE& EZB©EM H$m¶©H«$‘ Ho$ VhV, J«mâQ>oS>
nm¡Ym| H$mo {‘Omoa‘ Ho$ amÁ¶ {d^mJ H$mo Amny{V© H$s JB© Wr&

g§ñWmZ Zo A§Jya ‘| EWo’$m°Z Ho$ grAmB©~r Am¡a Amagr n§OrH$aU
H$s gw{dYm àXmZ H$s Am¡a {dH$mg AdamoYH$ Ho$ ê$n ‘| Šbmoa‘o¹$mQ>
ŠbmoamBS> Ho$ Cn¶moJ na OrEnr H$mo g§emo{YV H$aZo Ho$ {bE EH$
~hþ-ñWmZ Adeof AÜ¶¶Z {H$¶m& g§ñWmZ Ho$ hñVjon go EJ‘mH©$
‘mZH$ Ho$ ewJa:E{gS> AZwnmV H$mo g§emo{YV H$aZo ‘| ̂ r ‘XX {‘br,
{Oggo ewéAmVr ’$gb Ho$ {Z¶m©V ‘| H$m’$s gw{dYm hþB©&

{d{^Þ ImÚ dñVwAm| ‘| E{WbrZ Am°ŠgmBS> H$s bJmVma àm{á
H$mo Ü¶mZ ‘| aIVo hþE, g§ñWmZ Zo EH$ àmoQ>moH$m°b H$mo ‘mÝ¶ {H$¶m
{Ogo Bg g§XÿfH$ Ho$ Adeofm| Ho$ Am{YH$m[aH$ {Z¶§ÌU Ho$ {bE
E’$EgEgEAmB© Ûmam ñdrH$ma {H$¶m J¶m& 

S>m°. {h‘m§ew nmR>H$, g{Md, S>o¶a Am¡a ‘hm{ZXoeH$, ^mH¥$AZwn,
S>m°. Eg.Ho$. qgh, S>rS>rOr, S>m°. dr. nm§S>o Am¡a S>m°. dr.~r. nQ>ob,
ES>rOr, ~mJdmZr {dkmZ, ^mH¥$AZwn H$m ‘mJ©Xe©Z Am¡a {Za§Va
àoaUmXm¶H$ à~§YZ h‘| Bg ‘rb Ho$ nËWa H$mo hm{gb H$aZo ‘|
gj‘ ~Zm gH$Vo h¢& h‘ E‘AmaS>r~rEg Am¡a AÝ¶ {hVYmaH$m|
H$mo CZHo$ g‘¶ na g‘W©Z Am¡a h‘mao d¡km{ZH$m| Ho$ gmW H$ar~r
~mVMrV Ho$ {bE ^r YÝ¶dmX XoVo h¢&



^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo H$s ñWmnZm ^maV ‘|
A§Jya CËnmXZ Am¡a àg§ñH$aU go g§~§{YV ‘wÔm| Ho$ g‘mYmZ Ho$ {bE
{‘eZ CÝ‘wI AZwg§YmZ H$aZo Ho$ {bE OZdar 1997 ‘| H$s JB©
Wr& AZwdm§{eH$ 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 AZwg§YmZ {H$¶m Om
ahm h¡& g§ñWmJV AZwg§YmZ H$m¶©H«$‘m| Ho$ Abmdm, H$B© ~mø
{dÎmnmo{fV n[a¶moOZmE§ ^r àJ{V na h¢& H|$Ð AnZo OZmXoe go
g§~§{YV nam‘e© godmE§ Am¡a g§{dXmË‘H$ emoY ^r H$aVm h¡&

2023 Ho$ Xm¡amZ H$s JB© emoY CnbpãY¶m| H$m gmam§e ZrMo {X¶m
J¶m h¡:

A§Jya H$m g§ajU, {ZénU Am¡a Cn¶moJ
dV©‘mZ ‘| ^mH¥$AZwn-amA§AZwH|$, nwUo ‘| amï´>r¶ g{H«$¶ OZZÐì¶
ñWb-A§Jya ‘| 481 à{d{ï>¶m| H$m aIaImd {H$¶m Om ahm h¡&
BZ‘| go, ’$bZ AdñWm ‘| 444 à{d{ï>¶m| H$m AmH$bZ JwÀN> Am¡a
‘{U ‘mnX§S>m| Ho$ {bE {H$¶m J¶m& JwÀN> dOZ ‘| g~go A{YH$
{^ÞVm XO© H$s JB©&&

A§Jya H$m AmZwd§{eH$ gwYma
{d{^Þ JwÀN> Am¡a ‘{U bjUm| Ho$ {bE Hw$b 145 E’$1 H$m
AmH$bZ {H$¶m J¶m& ‘{U, JwÀN>, ’o$Zmobm°{OH$b Am¡a g§doXr
‘mnX§S>m| Ho$ AmYma na; é{M Ho$ {d{^Þ bjUm| Ho$ {bE H$B© F1
H$s nhMmZ H$s JB©, N>h a§JrZ g§H$am| (H111.24, H84.24,
H19.24, H58.24, H68.24 Am¡a H65.24) H$s nhMmZ Q>o~b
CÔoí¶ Ho$ {bE H$s JB©, {OZ‘| H111.24 Am¡a H58.24 em{‘b
h¢& O~{H$ S>mCZr ’$’y§$Xr à{VamoYr Wo; ‘moZwH$m CÔoí¶ Ho$ {bE VrZ
g§H$a (H58.24, H19.24 Am¡a H84.24) H$s nhMmZ H$s JB©& 

BgHo$ Abmdm 7 g§H$a (H111.24, H19.24, H09.21,
H61.21, H34.24, H75.23 Am¡a H68.24) Ho$ {bE
AmB©grEAma-EZ~rnrOrAma, ZB© {X„r go ñdXoer g§J«h g§»¶mE§
àmá H$s JBª&

ì¶mdgm{¶H$ j‘Vm Ho$ {bE g§ñWmZ H$s {d{dYVm nhMmZ g{‘{V
‘| Xmo A§Jya g§H$am| H$s nhMmZ H$s JB©& hmB{~«S> H84-24 H$mo

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. The research in
this institute is being carried out under broad areas of
genetic resource management and biotechnology,
production technologies, plant health management,
postharvest technology, food safety 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 2023 are
summarized below: 

Conservation, characterization and utiliza-
tion of grape
Presently 481 accessions are maintained in the
National Active Germplasm Site-Grapes at ICAR-
NRCG, Pune. Among these, 444 accessions in fruiting
stage were evaluated for bunch and berry parameters.
Highest variation was recorded for bunch weight.

Genetic improvement of grape
Total 145 F1s were evaluated for various bunch and
berry characters. Based on berry, bunch, phenological
and sensory parameters; several F1s were identified
for different traits of interest, six coloured hybrids
(H111.24, H84.24, H19.24, H58.24, H68.24 and
H65.24) were identified for table purpose among
which H111.24 and H58.24 were downy mildew
resistant while; three hybrids (H58.24, H19.24 and
H84.24) were identified for monukka purpose. 

Also indigenous collection numbers were obtained
from ICAR-NBPGR, New Delhi for 7 hybrids
(H111.24, H19.24, H09.21, H61.21, H34.24, H75.23
and H68.24).

Two grape hybrids were identified in Institute Variety
Identification Committee for commercial potential.
Hybrid H84-24 was identified as ‘MANJARI

iii
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Q>o~b CÔoí¶ Ho$ {bE "‘m§Oar ‘§Owbm' Ho$ ê$n ‘| nhMmZm J¶m Am¡a
hmB{~«S> H19-24 H$mo Xmohao CÔoí¶ (Q>o~b Am¡a ‘wZ¸$m) Ho$ {bE
"‘m§Oar ‘Ywam' Ho$ ê$n ‘| nhMmZm J¶m&

~rOa{hV (âbo‘ grS>b¡g Am¡a {H«$‘gZ grS>b¡g) Am¡a ~rO¶wº$
(aoS> ½bmo~) n¡V¥H$ go ^«yU ~Mmd g§VmZ Ho$ {dH$mg Ho$ {bE
àmoQ>moH$m°b H$mo ‘mZH$sH¥$V {H$¶m J¶m& OZdar 2023 Ho$ Xm¡amZ,
78 E’$1 g§H$am| (aoS> ½bmo~ � âbo‘ grS>b¡g: 52 Am¡a aoS> ½bmo~
� Wm°ångZ grS>b¡g: 26) H$mo ~‹S>o ‘{U Am¡a T>rbo JwÀN>m| Ho$
CÔoí¶m| Ho$ {bE joÌ H$s pñW{V¶m| ‘| ñWmZm§V[aV Am¡a ñWm{nV
{H$¶m J¶m& a§JrZ {H$ñ‘m| Ho$ AmZwd§{eH$ gwYma Ho$ {bE, VrZ H«$m°g
AWm©V aoS> ½bmo~ � µ’¢$Q>mgr grS>b¡g (93), ‘Yw A§Jya � µ’¢$Q>mgr
grS>b¡g (136) Am¡a {H«$g‘g amoµO � µ’¢$Q>mgr grS>b¡g (136)
go {dH${gV Hw$b 365 g§H$a nm¡Ym| H$mo ñWmZm§V[aV {H$¶m J¶m&

Hw$b Zm¡ Cå‘rXdma {H$ñ‘m| H$m Am°Z-gmBQ> S>r¶yEg narjU {H$¶m
J¶m& nrnrdr E§S> E’$Ama àm{YH$aU H$mo àñVwV {H$E JE S>r¶yEg
narjU S>oQ>m Ho$ AmYma na, {H$gmZm| H$s Mma {H$ñ‘m| (g¢Q>r
grS>b¡g, CËH$fm©, MwaJwZ Am¡a éHw$MZ) H$mo nrnrdr E§S> E’$AmaE,
ZB© {X„r Ho$ gmW n§OrH¥$V {H$¶m J¶m&

EH$ gm¡ ~mB©g à{d{ï>¶m| H$m EgEZnr S>oQ>m Am¡a ‘{U b§~mB©, ‘{U
ì¶mg, ‘{U dOZ Am¡a JwÀN> b§~mB© Ho$ {bE VrZ gmb Ho$
’o$ZmoQ>mBqnJ S>oQ>m H$m Cn¶moJ OrZmo‘ dmBS> Egmo{gEeZ {dûcofU
Ho$ {bE {H$¶m J¶m& 

JwÀN> b§~mB© Ho$ {bE Voah EgEZnr Am¡a ‘{U b§~mB© Ho$ {bE 9
EgEZnr ‘hËdnyU© nmE JE& AR>mah ‘mH©$a ‘{U ì¶mg Ho$ gmW
‘hËdnyU© ê$n go Ow‹S>o hþE nmE JE& JwÀN> b§~mB© Ho$ {bE B¸$sg
OrZ, ‘{U b§~mB© Ho$ {bE 28 OrZ, ‘{U ì¶mg Ho$ {bE 22 OrZ
Am¡a ‘{U dOZ Ho$ {bE 25 OrZ H$s nhMmZ H$s JB©& Wm°ångZ
grS>b¡g Am¡a H¡$amo{bZm ãb¡H$amoµO Ho$ {bE ~Zm¶m J¶m qbHo$O ‘¡n
A§Jya ‘| {d{^Þ bjUm| Ho$ Š¶yQ>rEb ‘¡qnJ Am¡a O{Q>b bjUm| Ho$
AmZwd§{eH$s H$mo g‘PZo Ho$ {bE Cn¶moJr hmoJm&

Wm°ångZ grS>b¡g Am¡a S>m°J[aO ‘| JwUdÎmmnyU© amonU gm‘J«r Ho$
{dH$mg Ho$ {bE, ‘r{S>¶m H$mo ‘o[añQ>o‘ H$ëMa, ‘mBH«$moàmonoJoeZ
Am¡a ê$qQ>J Ho$ {bE ‘mZH$sH¥$V {H$¶m J¶m&

A§Jya ‘| JwUdÎmm, CËnmXH$Vm VWm pñWaVm ~‹T>mZo
Ho$ {bE CËnmXZ VH$ZrH$m| H$m {dH$mg Am¡a emoYZ
‘ybd¥§V narjU ‘|, 1103nr na H$b{‘V {H$E OmZo na {H«$‘gZ
grS>b¡g, ‘m§Oar ZdrZ, ‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar {H$e{‘e ‘|
CƒV‘ CnO XO© H$s JB©& ZmZmgmho~ nn©b grS>bob¡g H$m CnO
àXe©Z 140Ama¶y na g~go AÀN>m nm¶m J¶m& 

MANJULA’ for table purpose and hybrid H19-24 was
identified as ‘MANJARI MADHURA’ for dual
purpose (table and munakka).

Protocols were standardized for development of
embryo rescue progeny from seedless (Flame
Seedless and Crimson Seedless) and seeded (Red
Globe) parents. During January 2023, 78 F1 progenies
(Red Globe x Flame Seedless: 52 and Red Globe x
Thompson Seedless: 26) were transferred and
established in the field conditions for the objectives
of bold berries and loose bunches.  For the genetic
improvement of coloured varieties, total 365 hybrid
plants developed from the three crosses viz., Red
Globe x Fantasy Seedless (93), Madhu Angoor x
Fantasy Seedless (136) and Christmas Rose x Fantasy
Seedless (136) were transferred to the field.

Total nine candidate varieties were on-site DUS
tested. Based on the DUS test data submitted to the
PPV&FR Authority, four farmer’s varieties (Santy
Seedless, Utkarsha, Churgun and Rukuchan) were
registered with PPV&FRA, New Delhi.

The SNP data and three years phenotyping data for
berry length, berry diameter, berry weight and bunch
length of 122 grape genotypes was used for genome
wide association analysis. 

Thirteen SNPs for bunch length and 9 SNPs for berry
length were found significant. Eighteen markers were
found to be significantly associated with berry
diameter. Twenty- one genes for bunch length, 28
genes for berry length, 22 genes for berry diameter
and 25 genes for berry weight were identified.
Linkage map constructed for Thompson Seedless and
Carolina Blackrose will be useful for QTL mapping
of different traits and understanding of genetics of
complex traits in grape.

For development of quality planting material in
Thompson Seedless and Dogridge, media were
standardized for meristem culture, micro-propagation
and rooting.

Development and refinement of produc-
tion technologies for enhancing quality,
productivity and sustainability in grape
In the rootstock evaluation trial, highest yield in
Crimson Seedless, Manjari Naveen, Manjari Medika
and Manjari Kishmish was recorded when grafted on
1103P. The yield performance of Nanasaheb Purple
Seedless was found best on 140Ru.
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narjU ‘|, ‘m§Oar {H$e{‘e (1400-1500 μmol m-2s-1) ‘|
àH$me g§V¥{á Ho$ {bE CƒV‘ (PAR) Amdí¶H$Vm Wr& O~{H$
~¢Jbmoa ãby (900-1000 μmol m-2s-1) ‘| àH$me g§V¥{á Ho$
{bE Ý¶yZV‘ PAR Amdí¶H$Vm Wr&

S>m°J[aO ‘ybd¥§V na H$b{‘V {H«$‘gZ grS>b¡g ~obm| H$s {dH$mg
MaU-dma nmofH$ VËdm| Am¡a nmZr H$s Amdí¶H$Vm H$mo ‘mZH$sH¥$V
H$aZo H$s n[a¶moOZm ‘|, CngVh VH$ZrH$ Ho$ ‘mÜ¶‘ go qgMmB© go
CƒV‘ Ob Cn¶moJ XjVm Ho$ gmW CƒV‘ CnO (17.59
Q>Z/hoŠQ>o¶a) CËnÞ hþB©&

A§Jya ‘| EH$sH¥$V g§ajU àm¡Úmo{J{H$¶m| H$m {dH$mg
Am¡a emoYZ
gmR> à{VeV go A{YH$ nmCS>ar {‘ëS>çy amoJ H$m à~§YZ
E§S>mo’$mB{Q>H$ amoJmUwAm| Ho$ Q´>mBH$moS>‘m© Am¡a ~¡{gbg ’$m°‘y©boeZ
(E‘gr~rdmB©-2, S>rAmaAmaEg Am¡a Eg~r-5) Ûmam {H$¶m J¶m&
^maV ‘| A§Jya H$s ~obm| ‘| nÎmr Yã~m amoJ n¡Xm H$aZo dmbo â¶ygo[a¶‘
B{¹$goQ>r H$s KQ>Zm nhbr ~ma g§ñWmZ Ûmam [anmoQ>© H$s JB©& Bgr
àH$ma ‘hmamḯ> Ho$ Zm{gH$, gm§Jbr Am¡a gmobmnwa Ho$ A§Jya Ho$ ~JrMm|
‘| {dëQ> (â¶ygo[a¶‘ OrZg Ho$ H$maU) H$s KQ>ZmE§ gm‘Zo AmBª&

Hw$b BH$Vmbrg E{n’$mBQ>mo{Q>H$ ~¡ŠQ>r[a¶b AmBgmoboQ²g H$mo nm¡Ym|
Ho$ {dH$mg H$mo ~‹T>mdm XoZo dmbo bjUm| (nrOrnr) Am¡a Zm¡ nm¡Ym|
Ho$ amoJOZH$ H$dH$ O¡go, ‘¡H«$mo’$mo{‘Zm ’o$Omo{bZm, nmB{W¶‘ Egnr.,
H$moboQ>moQ´>mBH$‘ p½b¶moñnmo[a¶moBS>, ‘mBH$moñ’o$aobm å¶w{O¶mobm,
ñQ>opå’$b‘ Egnr., â¶ygo[a¶‘ Am°Šgrñnmoa‘, EŠggoamo{hb‘
Q>{g©H$‘, AëQ>aZo[a¶m gmobmZr Am¡a ñŠboamo{Q>¶‘ am°ë’$gr Ho$
pIbm’$ {damoYr J{V{d{Y na CZHo$ à^md H$m AÜ¶¶Z H$aZo Ho$
{bE M[aÌm§H$Z {H$¶m J¶m& E§OmB‘¡{Q>H$ naI go nVm Mbm {H$
g^r AmBgmoboQ²g A‘mo{Z¶m Am¡a B§S>mob CËnmXZ ‘| ZH$mamË‘H$
Wo, O~{H$ Voah AmBgmoboQ²g hmBS´>moOZ gmBZmBS> CËnmXZ Ho$ {bE
gH$mamË‘H$ nmE JE, nm§M ’$m°ñ’o$Q> KwbZerbVm Ho$ {bE Am¡a
AR>mah goë¶yboµO narjUm| Ho$ {bE gH$mamË‘H$ nmE JE&
AmBgmoboQ²g H$moboQ>moQ´>mBH$‘ p½b¶moñnmo[a¶moBS²g (35),
EŠggoamo{hb‘ Q>{g©H$‘ (17) Am¡a ñŠboamo{Q>¶‘ am°ë’$gr (16)
Ho$ pIbm’$ ^r à^mdr nmE JE& 

nmCS>ar {‘ëS>çy Ho$ {déÕ H$dH$Zmer Ho$ gmW O¡d-{Z¶§ÌU EO|Q>
H$s g§JVVm AÜ¶¶Z ‘|; Q´>mBH$moS>‘m© EñnoaobmoBS²g H$mo
EµOmoŠgrñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, ‘oßQ>mBb S>mBZmoH¡$n Am¡a
âbŠgmnm¶amoŠg¡S> + nm¶amŠbmoñQ´>mo{~Z Am¡a gë’$a Ho$ gmW
d¡H$pënH$ ê$n go à^mdr nm¶m J¶m& hmbm±{H$, ~¡{gbg
bmBHo${Z’$mo{‘©g Am¡a ~¡{gbg g~{Q>{bg Ho$ gmW, H$dH$Zmer
EµOmopŠgñQ́>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, gë’$a Am¡a hoŠgmH$moZmµOmob
A{YH$ g§JV nmE JE&

Among the grape varieties tested, Manjari Kishmish
(1400-1500 μmol m-2s-1) had highest (PAR)
requirement for light saturation followed by
Thompson Seedless (1300-1400 μmol m-2s-1) and
Manjari Medika (1200-1300 μmol m-2s-1), while
Bangalore Blue (900-1000 μmol m-2s-1) had
minimum PAR requirement for light saturation.

In the project on standardize growth stage-wise
nutrient and water requirement of Crimson Seedless
vines raised on Dogridge rootstock, irrigation through
subsurface technique produced highest yield (17.59
t/ha) with highest water use efficiency.

Development and refinement of integrated
protection technologies in grape
More than 60 per cent of powdery mildew disease was
managed by the Trichoderma and Bacillus
formulations (MCBY-2, DRRS, and SB-5) of
endophytic microbes. The first time incidence of
Fusarium equiseti causing leaf spot disease in
grapevine in India was reported by the institute.
Similarly incidences of wilt (causing by Fusarium
genus) in grape orchards of Nashik, Sangli and
Solapur in Maharashtra were reported.

Total forty one epiphytotic bacterial isolates were
characterized to study their effect on plant growth
promoting traits (PGP) and antagonistic activity
against the nine plant pathogenic fungi viz.
Macrophomina phaseolina, Pythium sp.,
Colletotrichum gloeosporioide, Mycosphaerella
musicola, Stemphyllum sp., Fusarium oxysporum,
Exserohilum turcicum, Alternaria solani and
Sclerotium rolfsii. The enzymatic assay revealed that
all the isolates were negative in ammonia production
and indole production, while thirteen isolates were
found positive for hydrogen cyanide production, five
for phosphate solubilization and eighteen for cellulase
tests.  Isolates were also found effective against
Colletotrichum gloeosporioides (35), Exserohilum
turcicum (17) and Sclerotium rolfsii (16). 

In the compatibility study of bio-control agent with
the fungicides against powdery mildew; Trichoderma
asperelloides alternated with azoxystrobin, kresoxim
methyl, meptyl dinocap and fluxapyroxad+
pyraclostrobin and sulphur was found effective.
However, with Bacillus licheniformis and Bacillus
subtilis, fungicides azoxystrobin, kresoxim methyl,
sulphur and hexaconazole were found more
compatible.
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A§Jya H$s IoVr Ho$ {d{^Þ nhbwAm| na CËnmXH$m| H$m g‘W©Z H$aZo
Ho$ {bE ‘hmamï´>, H$Zm©Q>H$, Am§Y« àXoe Am¡a Vob§JmZm Ho$ A§Jya
CËnmXH$ joÌm| Ho$ {bE Mma ^mfmAm| ‘| ^maV ‘m¡g‘ {dkmZ {d^mJ
Ho$ gh¶moJ go EH$ E§S´>m°BS> ‘mo~mBb EpßbHo$eZ "A§Jya gbmhH$ma'
{dH${gV {H$¶m J¶m&

A§Jya ~mJ Ho$ pñWaVm Ho$ {bE EH$sH¥$V H$sQ> à~§YZ Ho$ EH$ ^mJ
Ho$ ê$n ‘|; {‘br~J (‘¡H$moZo{bH$moH$g {hgw©Q>g) Ûmam òm{dV ‘mo‘
go ’¡$Q>r E{gS> g§aMZm, CZHo$ joÌ H$s KQ>Zm Am¡a àmH¥${VH$
naOrdrH$aU na AÜ¶¶Z {H$¶m J¶m& BgHo$ Abmdm, âbr¶m ~rQ>b
Ho$ {Z¶§ÌU Ho$ {bE A{V[aº$ H$sQ>ZmeH$m| (B{‘S>mŠbmo{àS> 17.8
EgEb Am¡a b¡åãS>m gmBhbmo{W«Z 4.9 grEg Ho$ Abmdm) H$s
nhMmZ H$aZo Ho$ {bE narjU {H$E JE& ¶o Wo ñnmBZoQ>moa‘ 11.7
Eggr, pñnZmog¡S> 45 Eggr, Am¡a ~rQ>m-gmBâbw{W«Z +
B{‘S>mŠbmo{àS> 300 AmoS>r&

A§Jya H$s IoVr ‘| S´>moZ H$s ì¶mdhm[aH$ Cn¶mo{JVm H$m AmH$bZ
Am¡a ‘mZH$sH$aU H$aZo Ho$ {bE, S´¡>JZ ñào H$s VwbZm ‘| ñào O‘md
Am¡a H$sQ>ZmeH$m| (pñnamoQ>oQ´>m‘¡Q> Am¡a pñnamoQ>oQ´>m‘¡Q>-EZmob-
½byH$mogmBS>) Ho$ ~hmd na AÜ¶¶Z {H$¶m J¶m& n[aUm‘ñdê$n,
S´¡>JZ ñào Ho$ ‘m‘bo ‘| n{Îm¶m|, ‘{U¶m| Am¡a {‘Å>r Ho$ Z‘yZm| H$m
{dûcofU H$aZo na H$sQ>ZmeH$m| H$m ~hþV Cƒ àma§{^H$ O‘md
(>75.0%) Am¡a ~hmd (>80.0%) àmá hþAm& hmbm±{H$, S´>moZ
go {N>‹S>H$md H$aZo na BZ agm¶Zm| Ho$ Adeof {dûcofU {‘Å>r Ho$
Z‘yZo ‘| nVm bJmZo H$s gr‘m go H$‘ Wo& BgHo$ Abmdm, {H$gmZm|
Ho$ 95 hoŠQ>o¶a IoV ‘| S´>moZ H$m àXe©Z {H$¶m J¶m&

A§Jya Ho$ àg§ñH$aU Am¡a ‘yë¶dY©Z Ho$ {bE ’$gb
H$Q>mB© go nhbo Am¡a ~mX H$s àm¡Úmo{J{H$¶m| H$m
{dH$mg
{H$e{‘e ~ZmZo Ho$ {bE Cn¶wº$ H$mbr {H$ñ‘ H$s nhMmZ H$aZo Ho$
{bE gmV a§JrZ {H$ñ‘m| H$m AmH$bZ {H$¶m J¶m& ãb¡H$ M§nm ‘|
g~go A{YH$ 26.87 à{VeV {H$e{‘e H$s [aH$dar XO© H$s JB©,
BgHo$ ~mX ’¢$Q>mgr grS>b¡g H$m ñWmZ ahm& g§doXr AmH$bZ Ho$
AmYma na grS>oS> ‘| H$m°Ýd|Q> bmO© ãb¡H$ Am¡a ãb¡H$ M§nm, O~{H$
grS>b¡g ‘| g[aVm grS>b¡g Am¡a ‘m§Oar í¶m‘m ~ohVa Wr& 

A§Jya Am¡a CgHo$ àg§ñH¥$V CËnmXm| ‘| ImÚ gwajm
H|$Ð Zo dmBZ H$s ‘mÌm na B{‘S>mŠbmo{àS> Adeofm| Ho$ J¡a-bú¶
à^md Am¡a dmBZ H$s JwUdÎmm Ho$ AmH$bZ {H$¶m h¡& {dZr{’$Ho$eZ
à{H«$¶m Ho$ Xm¡amZ {d{^Þ g‘¶ A§Vambm| na Adeofm| Ho$ {bE dmBZ
Ho$ Z‘yZm| H$m AmH$bZ {H$¶m J¶m& {H$ÊdZ Am¡a a¡qH$J Ho$ {d{^Þ
MaUm| ‘| A§Jya go dmBZ VH$ B{‘S>mŠbmo{àS> Adeofm| H$s ñWmZm§VaU
Xa Am¡a àg§ñH$aU H$maH$ H$m AZw‘mZ bJm¶m J¶m& ¶hm§ VH$ {H$

An Android mobile application ‘Grape Advisory’ was
developed in collaboration with India Meteorological
Department in four languages for grape growing
regions of Maharashtra, Karnataka, Andhra Pradesh
and Telangana to support growers on various
viticultural aspects.

As a part of the integrated pest management for
sustainable vineyard; the study on fatty acid
composition from wax secreted by mealybug
(Maconellicoccus hirsutus), their field incidence and
natural parasitization was conducted. Further, trials
was conducted to identify additional insecticides
(besides imidacloprid 17.8 SL and lambda cyhalothrin
4.9 CS) for control of flea beetal. These were
spinetoram 11.7 SC, spinosad 45 SC, and beta-
cyfluthrin + imidacloprid 300 OD.

In order to evaluate and standardize the practical
utility of drones in viticulture, studies on spray
deposits and drift of pesticides (spirotetramat and
spirotetramat-enol-glucoside) were conducted in
comparison to dragon spray. As a results, very high
initial deposits (>75.0%) and drift (>80.0%) of
pesticides were obtained on analysing the samples of
leaves, berries and soil in case of dragon spray.
However, the residue analysis of these chemicals were
below detection limit in soil sample on spraying with
drone.  Further, the demonstration of drones was
carried out in 95 hectares of farmer’s field.

Development of pre- and post-harvest
technologies for processing of grapes and
value addition
Seven coloured varieties were evaluated to identify
suitable black variety for raisin making. The
maximum raisin recovery of 26.87 per cent was
recorded in Black Champa followed by Fantasy
Seedless. Based on the sensory evaluation, Convent
Large Black and Black Champa among seeded, while
Sarita Seedless and Manjari Shyama among seedless
were found better.

Food safety in grapes and its processed
products
The centre has evaluated the non-target impact of
imidacloprid residue on wine volatome and evaluation
of wine quality. Wine samples were evaluated for
residue at various time intervals throughout the
vinification process. The transfer rate and processing
factor of imidacloprid residues was estimated from
grapes to wine at different stages of fermentation and
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amgm¶{ZH$ H$s AZwe§{gV ‘mÌm Ho$ 10 JwZm na ̂ r, H$‘ àg§ñH$aU
H$maH$ (A§Jya go dmBZ, 0.08 go 0.13) àmá hþAm Omo {H$
{dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ H$m’$s hX VH$ Zï> hmoZo H$m g§Ho$V
XoVm h¡& hmbm±{H$ B{‘S>mŠbmo{àS> CnMm[aV dmBZ ‘| VoOr go {JamdQ>
XoIr JB©, bo{H$Z BÝh| Am°J}ZmobopßQ>H$ ê$n go ng§X Zht {H$¶m J¶m&
hoŠgmH$moZmµOmob Ho$ Adeofm| Ho$ g§~§Y ‘| g‘mZ àd¥{Îm àmá H$s
JB©& bo{H$Z {Z¶§ÌU H$s VwbZm ‘| hoŠgmH$moZmµOmob CnMm[aV dmBZ
‘| AëH$mohb H$s H$m’$s H$‘ gm§ÐVm àmá hþB©&

{‘Å>r H$s E§OmB‘ J{V{d{Y na gm¶ZQ´>m{Z{bàmob Adeofm| Ho$ J¡a-
b{jV à^md, Adeofm| Ho$ jaU Ho$ V§Ì Am¡a BgHo$ ~m¶moao‘o{S>EeZ
hoVy g§^m{dV ~¡ŠQ>r[a¶m Ho$ n¥W{H$H$aU H$m AÜ¶¶Z {H$¶m J¶m& 

gm¶ZQ´>m{Z{bàmob H$s Cƒ ‘mÌm Zo CnMma Ho$ 10 {XZm| Ho$ ~mX
jmar¶ ’$m°ñ’o$Q> Am¡a E{gS> ’$m°ñ’o$Q> J{V{d{Y na ZH$mamË‘H$ à^md
S>mbm, O~{H$ CnMma Ho$ 30 {XZm| Ho$ ~mX ¶y[a¶m J{V{d{Y na
H$moB© Img à^md Zht n‹S>m& BgHo$ Abmdm, gm¶ZQ́>m{Z{bàmob jaU
na CZHo$ à^md H$m AÜ¶¶Z H$aZo Ho$ {bE ~¡ŠQ>r[a¶m H$mo
gm¶ZQ´>m{Z{bàmob ’$mo{Q©>’$mBS> ‘r{S>¶m go AbJ {H$¶m J¶m&
{gdmB©3, {gdmB©4, {gdmB©9, {gdmB©11 Am¡a {gdmB©20 Zm‘ Ho$
nm§M AmBgmoboQ²g Zo E‘EgE‘ ‘r{S>¶m ‘| agm¶Z H$m 60 go 92
à{VeV VH$ jaU {XIm¶m& ~¡ŠQ>r[a¶m H$s nhMmZ ~¡{gbg
‘oJmQ>o[a¶‘ ({gdmB©3, {gdmB©4), EpŠgJwAmo~¡ŠQ>r[a¶‘ Egnr
({gdmB©9), àrpñQ>¶m ‘oJmQ>o[a¶‘ ({gdmB©11) Am¡a {Z¶m{b¶m
ZrbgmoZr ({gdmB©20) Ho$ ê$n ‘| H$s JB©& ¶h nm¶m J¶m {H$
gm¶ZQ´>m{Z{bàmob hmBS´>mo{b{gg Am¡a ’$moQ>mo{b{gg Ûmam à‘wI
MaU-I n[adV©Z ‘| AnZo ‘oQ>m~mobmBQ> IN-J9Z38 ‘| n[ad{V©V
hmo OmVm h¡ Am¡a ¶h gm¶ZQ´>m{Z{bàmob H$s VwbZm ‘| n¶m©daU ‘|
{deof ê$n go {‘Å>r Ho$ dmVmdaU ‘| Cƒ Ñ‹T>Vm dmbm EH$ à‘wI
‘oQ>m~mobmBQ> h¡&

EZB©EM Am¡a Q>rEgnr H$m¶©H«$‘
‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar ZdrZ Ho$ Hw$b 1500 J«mâQ>oS> nm¡Yo
{‘Omoa‘ Ho$ bw§JbmB©, H$mobm{g~ Am¡a M§nB© {Obm| ‘| àXe©Z Ho$
{bE ~mJdmZr {ZXoemb¶, {‘Omoa‘ H$mo {dV[aV {H$E JE& ‘m§Oar
‘o{S>H$m Am¡a Wm°ångZ grS>b¡g {H$ñ‘m| Ho$ 100 J«mâQ>oS> nm¡Yo
^mH¥$AZwn-amA§AZwH|$ Ho$ ¶mH$, {Xam§J, AéUmMb àXoe Ho$ {Xam§J
Am¡a Ý¶wH$‘mSw§>J ’$m‘© ‘| narjU Ho$ {bE CnbãY H$amE JE&&

Q>rEgnr H$m¶©H«$‘ ‘|, H¥${f ’$gbm| ‘| AÀN>r H¥${f nÕ{V¶m| na
H¥${f-BZnwQ> {dVaU Am¡a à{ejU/OmJê$H$Vm H$m¶©H«$‘ ^rbXma,
Zm{gH$ Am¡a Zmam¶UJm§d, nwUo ‘| Am¶mo{OV {H$E JE& ~¡Q>ar Mm{bV
ñào n§n Am¡a Cd©aH$ (¶y[a¶m, EgEgnr, nmoQ>o{e¶‘ gë’o$Q>,
‘¡¾r{e¶‘ gë’o$Q>, ’o$ag gë’o$Q> Am¡a qOH$ gë’o$Q>) {dV[aV {H$E
JE&

racking. Even at the 10 times the recommended dose
of chemical, low processing factor (grape to wine,
0.08 to 0.13) was obtained indicating the significantly
degraded or eliminated throughout the vinification
process. Although the fast degradation was observed
in imidacloprid treated wine, but these were not
preferred organoleptically. Similar trend with respect
to residue of hexaconazole was obtained. But
significantly lower concentration of alcohols was
obtained in hexaconazole treated wine as compared
to the control.

The non-targeted impact of cyantraniliprole residues
on soil enzyme activity, mechanism of residue
degradation and isolation of potential bacteria for its
bioremediation was conducted. 

The higher dose of cyantraniliprole had a negative
impact on alkaline phosphatase and acid phosphatase
activity after 10 days of treatment, while urease
activity was not impacted significantly after 30 days
of treatment. Further, bacteria were isolated from
cyantraniliprole fortified media to study their impact
on cyantraniliprole degradation. Five isolates named
CY3, CY4, CY9, CY11, and CY20 showed 60 to 92
per cent degradation of the chemical in MSM media.
The bacteria were identified as Bacillus megaterium
(CY3, CY4), Exiguobacterium sp. (CY9), Priestia
megaterium (CY11) and Niallia nealsonii (CY20). It
was found that cyantraniliprole convert to its
metabolite IN-J9Z38 in prominent phase-I
transformation by hydrolysis and photolysis and it is
a predominant metabolite with higher persistence in
the environment particularly in the soil environment
than cyantraniliprole.

NEH and TSP program
A total of 1500 grafted plants of Manjari Medika and
Manjari Naveen was distributed to Directorate of
Horticulture, Mizoram for demonstration at Lunglai,
Kolasib and Champai districts of Mizoram. Similarly,
100 grafted plants of Manjari Medika and Thompson
Seedless varieties were provided for trial at Dirang
and Nyukmadung farm of ICAR-NRC on Yak,
Dirang, Arunachal Pradesh।

In the TSP programme, agri-input distribution and
training/awareness program on good agriculture
practices in agricultural crops was conducted at
Bhildar, Nashik and Narayangaon, Pune. Battery
operated spray pumps and fertilizers (urea, SSP,
potassium sulphate, magnesium sulphate, ferrous
sulphate and zinc sulphate) were distributed.
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EggrEgnr
df© 2023 Ho$ Xm¡amZ, Ah‘XZJa go Hw$b 183 Am¡a OmbZm go
83 EggrEgnr bm^mWu bm^mpÝdV hþE& Ah‘XZJa {Obo Ho$
a§OZImob Am¡a ‘mbr{MZMmoam Ho$ 183 bm^m{W©¶m| H$mo gmo¶m~rZ
Ho$ ~rO (’w$bo gZmJ‘ - Ho$S>rEg- 726) {dV[aV {H$E& OmbZm
{Obo Ho$ H$S>d§Mr Am¡a Z§Xmnwa Jm§dm| Ho$ 83 bm^m{W©¶m| H$mo {S´>n
qgMmB© àUmbr {dV[aV H$s JB©&

JwUdÎmmnyU© amonU gm‘J«r H$m CËnmXZ
A§Jya CËnmXH$m|, gaH$mar EO|{g¶m| Am¡a AZwg§YmZ g§ñWmZm| H$mo
‘ybd¥ÝVm| Am¡a gm§Hw$a {H$ñ‘m| Ho$ H$qQ>J VWm H$b{‘V nm¡Yo  Hw$b
20969 {dV[aV {H$E JE& 

àm¡Úmo{JH$s hñVm§VaU
’$gbmoÎma àm¡Úmo{JH$s g{hV A§Jya H$s IoVr Ho$ {d{^Þ nhbwAm| na
OmZH$mar àgma Ho$ {d{^Þ ‘mÜ¶‘m| O¡go {H$ à{ejU H$m¶©H«$‘
(14), {H$gmZm| Ho$ {bE joÌ {Xdg / OmJê$H$Vm H$m¶©H«$‘ (2),
joÌ Ho$ Xm¡ao Ho$ Am¶moOZ (9), A§Jya CËnmXH$m| H$s go{‘Zmam| (30)
‘| ̂ mJ boZm, {H$gmZ ‘obo/H¥${f ‘obm/àXe©{Z¶m| ‘| ̂ mJrXmar (6),
do~ ES>dmBOar (52), Q>obr{dOZ H$m¶©H«$‘ (3), dZ-Qy>-dZ
B§Q>aoŠeZ (bJ^J 10000 -12000) Ho$ ‘mÜ¶‘ go A§Jya CÚmoJ
Ho$ {hVYmaH$m| H$mo CnbãY H$amB© JB© Wr  Am¡a {H$gmZ H$mZ©a Ho$
VhV g§ñWmZ H$s do~gmBQ> na OmZH$mar àX{e©V H$s JB©& 

‘hmamï´> ‘| {H$gmZm| H$mo Hw$b 273  ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV
{H$E JE& g^r {‘Å>r à{V{H«$¶m ‘| jmar¶ Wt, CnbãY ZmBQ´>moOZ
‘| H$‘, CnbãY ’$m°ñ’$ag ‘| H$‘ go ‘Ü¶‘, CnbãY nmoQ>o{e¶‘
gm‘J«r ‘| ‘Ü¶‘ go A{YH$ Am¡a CnbãY qOH$, ‘|JoZrO, Am¶Z©
Am¡a ~moam°Z ‘| ‘Ü¶‘ go Cƒ Wr&

àm¡Úmo{JH$s ì¶mdgm¶rH$aU
Bg Ad{Y Ho$ Xm¡amZ, g§ñWmZ àm¡Úmo{JH$s à~§YZ BH$mB©
(AmB©Q>rE‘¶y) Zo Mma noQ>|Q>m| Ho$ {bE AmB©nr aIaImd J{V{d{Y¶m|
H$m g§MmbZ {H$¶m, BZ noQ>|Q>m| Ho$ {bE amï´>r¶ O¡d {d{dYVm
àm{YH$aU (EZ~rE) AZwnmbZ gw{Z{üV {H$¶m Am¡a ì¶mdgm¶rH$aU
Ho$ ‘mÜ¶‘ go AmB©nr g§ajU Am¡a àm¡Úmo{JH$s hñVm§VaU H$s gw{dYm
àXmZ H$s& AmB©nr à~§YZ go g§~§{YV {ZU©¶ boZo Ho$ {bE
AmB©Q>rE‘gr H$s Xmo ~¡R>H|$ Am¶mo{OV H$s JBª& noQ>|Q> ZdrZrH$aU,
’$m°‘© ^aZo Am¡a EZ~rE àým| H$m CÎma XoZo Ho$ {bE nÌmMma {H$¶m
J¶m& gmW hr ì¶mdgm¶rH$aU Ho$ {bE AmB©nr Ho$ Cn¶moJ na
OmJê$H$Vm H$m¶©H«$‘m| H$m g‘Ýd¶ {H$¶m J¶m& àm¡Úmo{JH$s
ì¶mdgm¶rH$aU H$mo ~‹T>mdm XoZo Ho$ {bE, g§ñWmZ H$s àm¡Úmo{J{H$¶m|
H$mo 31 AŠQy>~a, 2023 H$mo Am¶mo{OV ^mH¥$AZwn-^m~mAZwg§
CÚmoJ ~¡R>H$ ‘| àX{e©V {H$¶m J¶m& A§Jya àm¡Úmo{JH$s Ho$ {bE {ZU©¶

SCSP
During the 2023, a total of 183 SCSP beneficiaries
from Ahmednagar and 83 from Jalna were benefited.
Distributed soyabean seeds (Phule Sanagam – KDS-
726) to 183 beneficiaries from Ranjankhol and
Malichinchora of district Ahemednagar. Distributed
drip irrigation system to 83 beneficiaries of
Kadvanchi and Nandapur villages of Jalna district.

Production of quality planting material
A total of 20969 cuttings of rootstocks and scion
varieties as well as grafted plants were distributed to
grape growers, government agencies and research
institutes. 

Transfer of technology
Information on various aspects of grape cultivation
including postharvest technology was made available
to the stakeholders of grape industry through various
means of dissemination such as organizing training
programs (14), field days/ awareness programmes for
farmers (2), field visits (9), participating in grape
growers' seminars (30), participation in farmers’ fair
/ krishi mela / exhibitions (6), web advisory (52),
television programmes (3), one-to-one interactions
(approx. 10000-12000) and also displaying
information on the Institute's website under farmers'
corner.

A total of 273 soil health cards was distributed to the
farmers in Maharashtra. All soils were alkaline in
reaction, low in available nitrogen, low to medium in
available P, medium to excess in available K content
and medium to high in available Zn, Mn, Fe and B.

Technology commercialization
During the period, the Institute Technology
Management Unit (ITMU) conducted IP maintenance
activities for four patents, ensured National
Biodiversity Authority (NBA) compliance for these
patents and facilitated for IP protection and
technology transfer through commercialization. Two
ITMC meetings were conducted to take decisions
related to IP management. Correspondence were
made for patent renewals, filling form and responding
to NBA queries. Also awareness programmes were
coordinated on use of IP for commercialization. To
promote technology commercialization, the Institute
technologies were exhibited at ICAR-IIHR Industry
Meet held on 31st October, 2023. One Technology
License Agreement (TLA) signed with Agriotics
Technologies (OPC) Private Limited for Decision
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g‘W©Z àUmbr Ho$ {bE EJ«rAmo{Q>Šg Q>oŠZmobm°OrO (Amonrgr)
àmBdoQ> {b{‘Q>oS> Ho$ gmW EH$ àm¡Úmo{JH$s bmBg|g g‘Pm¡Vo
(Q>rEbE) na hñVmja {H$E& H¥${f ì¶dgm¶ g§ñH¥${V H$m àMma
Am¡a ñQ>mQ>©An Ho$ A{ÛVr¶ {dMmam| H$m g‘W©Z H$aZo Ho$ {bE, Hw$b
Zm¡ OmJê$H$Vm H$m¶©H«$‘ Am¶mo{OV {H$E JE& gbmhH$ma g{‘{V
H$s ~¡R>H$m| ‘| àñVmdm| H$m AmH$bZ {H$¶m J¶m Am¡a EJ«r {~OZog
BZŠ¶y~oeZ g|Q>a go g‘W©Z ~‹T>mZo Ho$ {bE Mma n[a¶moOZmAm| H$s
{g’$m[ae H$s JB©& ì¶mnma Am¡a ñQ>mQ>©An {dMmam| H$m g‘W©Z H$aZo
Ho$ {bE Mma g‘Pm¡Vm kmnZm| na hñVmja {H$E JE&

‘mZd g§gmYZ {dH$mg
{ZXoeH$ H$mo (i) 1-2 AJñV, 2023 Ho$ Xm¡amZ hmo Mr {‘Ýh {gQ>r,
{d¶VZm‘ ‘| Am¶mo{OV Xÿgao EAmoEgr X{jU nyd© E{e¶m gå‘obZ
(ii) 25-30 AJñV, 2023 Ho$ Xm¡amZ Ý¶y Am°a{b¶Ýg, EbE,
g§¶wº$ amÁ¶ A‘o[aH$m ‘| 137dt EAmoEgr dm{f©H$ ~¡R>H$ Am¡a {dbr
nwañH$ma g§Jmoð>r Am¡a (iii) 18-27 {gV§~a, 2023 Ho$ Xm¡amZ
Am¡Úmo{JH$ àm¡Úmo{JH$s g§ñWmZ, H$mob§~mo, lrb§H$m ‘| O¡{dH$ Adeof
Am¡a {‘Å>r {dûcofU na à{ejU ‘| VH$ZrH$s {deofk Ho$ ê$n ‘|
^mJ boZo Ho$ {bE, {Z¶wº$ {H$¶m J¶m Wm&

^mH¥$AZwn Ho$ ‘hm{ZXoeH$ Ho$ ê$n ‘| Zm{‘V EH$ d¡km{ZH$ Zo 20-
24 Zd§~a, 2023 Ho$ Xm¡amZ ~¢H$m°H$, WmB©b¢S> ‘| ImÚ Am¡a H¥${f
g§JR>Z (E’$EAmo) Ûmam H$sQ>ZmeH$ Adeof OmopI‘ ‘yë¶m§H$Z Am¡a
E{e¶m ‘| A{YH$V‘ Adeof gr‘m H$s ñWmnZm na joÌr¶
H$m¶©embm ‘| ^mJ {b¶m&

{deofkVm Ho$ AnZo joÌ ‘| H$m¡eb H$mo AÚVZ H$aZo Ho$ {bE AmR>
d¡km{ZH$, VrZ VH$ZrH$s Am¡a Mma àemg{ZH$ H$‘©Mm[a¶m| H$mo
{d{^Þ à{ejU H$m¶©H«$‘m| ‘| à{V{Z¶wº$ {H$¶m J¶m& 

amOñd Am¶
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 {dÎmr¶ df© 2023-24
Ho$ Xm¡amZ én¶o 87.92 bmI H$m amOñd CËnÞ {H$¶m J¶m&

Support System for Grapes technology. To propagate
agricultural business culture and support unique ideas
for startups, a total of nine sensitization/ awareness
programmes were arranged. Proposals were evaluated
in the advisory committee meetings and four projects
were recommended for extending support from Agri
Business Incubation Centre. Four Memorandum Of
Agreements were signed to support business and
startup ideas.

Human resource development
The Director was deputed (i) to participate in the 2nd

AOAC South East Asia Conference held in Ho Chi
Minh City, Vietnam during August 1-2, 2023, (ii) to
participate in 137th AOAC Annual Meeting and Wiley
Award Symposium at New Orleans, LA, United
States during August 25-30, 2023 and (iii) to
participate as technical expert in the training on
organic residue and soil analysis at Industrial
Technology Institute, Baudhaloka Mawatha,
Colombo, Sri Lanka during September 18-27,
2023. 

As a DG, ICAR nominee a scientist attended the
Regional Workshop on “Pesticide residue risk
assessment and the establishment of Maximum
Residue Limits in Asia” organized by the Food and
Agriculture Organization (FAO) at Bangkok,
Thailand during 20-24 November, 2023.

Eight scientists, three technical and four
administrative staff were deputed to different training
programmes for updating skill in their field of
specialization.

Revenue generation
Revenue of Rs. 87.92 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce during
financial year 2023-24.
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^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð Zo AnZr ñWmnZm Ho$ ~mX
go à¶moJmË‘H$ A§Jya ~JrMm|, VH$ZrH$s {deofkVm Am¡a AË¶mYw{ZH$
CnH$aU {dH${gV {H$E h¢& ¶o KQ>ZmH«$‘ ^maVr¶ A§Jya CËnmXH$m|
Ho$ gm‘Zo AmZo dmbo ‘wÔm| na AmYm[aV {‘eZ CÝ‘wI AZwg§YmZ
H$mo ‘O~yV H$aZo Ho$ {bE Wo& A§Jya H$s IoVr Am¡a dmBZ{dkmZ joÌ
‘| g^r AZwg§YmZ nhbwAm| H$mo 18 d¡km{ZH$m| H$s Q>r‘ Ûmam {Z¶§{ÌV
{H$¶m Om ahm h¡& H|$Ð H$mo A§Jya Ho$ {bE EH$ amï´>r¶ g{H«$¶
O‘©ßbmÁ‘ gmBQ> Ho$ ê$n ‘| ^r ‘mÝ¶Vm àmá h¡ Am¡a dV©‘mZ ‘|
Bg‘| A§Jya Ho$ 481 g§J«h em{‘b h¢& O‘©ßbmµÁ‘ H$mo àê$nr Am¡a
AmU{dH$ bjUm| Ho$ AmYma na {Zê${nV {H$¶m J¶m Am¡a OZZÐì¶
gyMr Xmo I§S>m| ‘| V¡¶ma H$s JB© h¡& nhMmZo JE {deofH$ {d{eï>
OrZmoQ>mBn H$s j‘Vm Ho$ AmYma na, CZH$m Cn¶moJ {d{^Þ CÔoí¶
{d{eï> àOZZ H$m¶©H«$‘m| ‘| {H$¶m Om ahm h¡& Q>o~b, {H$e{‘e,
ag Am¡a dmBZ Ho$ ê$n ‘| CZHo$ ì¶mdgm{¶H$ Cn¶moJ Ho$ {bE Hw$N>
OrZmoQ>mBn H$m AmH$bZ {H$¶m J¶m& A§Jya OZZÐì¶ g§H$bZ hoVw
Oå‘y Am¡a H$í‘ra, bÔmI Am¡a {h‘mMb àXoe ‘| AÝdofU {H$E
JE& àOZZ H$m¶©H«$‘ go Mma g§H$a {dH${gV hþE, O¡go {H$ ‘m§Oar
‘o{S>H$m, ‘m§Oar í¶m‘m, ‘m§Oar ‘§Owbm Am¡a ‘m§Oar ‘Ywam& g§ñWmZ
Ûmam {d‘mo{MV g§H$am| O¡go ‘m§Oar ‘o{S>H$m, ‘m§Oar í¶m‘m Am¡a
‘m§Oar {H$e{‘e H$m ~hþñWmZr¶ AmH$bZ A^mgAZwn-’$b Ho$
VhV {H$¶m Om ahm h¡ Am¡a BgHo$ n[aUm‘ñdê$n, BÝh| Mma amÁ¶m|
O¡go ‘hmamï´>, H$Zm©Q>H$, Vob§JmZm Am¡a V{‘bZmSw> ‘| IoVr H$aZo Ho$
{bE amï´>r¶ ñVa na H«$‘e… Oyg, Q>o~b Am¡a {H$e{‘e Ho$ CÔoí¶
Ho$ {bE Omar {H$¶m J¶m h¡& BgHo$ Abmdm, ^maV Ho$ {d{^Þ joÌm|
Ho$ {bE CZH$s Cn¶wº$Vm Ho$ {bE nwa…ñWm{nV A§Jya {H$ñ‘| ({H«$‘gZ
grS>b¡g, ’¢$Q>mgr grS>b¡g Am¡a aoS> ½bmo~) H$m ̂ r ‘yë¶m§H$Z {H$¶m
J¶m& 

{‘bS>çy à{VamoY na EH$ AÝ¶ ‘hËdnyU© Mb aho àOZZ H$m¶©H«$‘
‘| S>mCZr {‘bS>çy à{VamoYr g§H$am| Ho$ {dH$mg Ho$ Abmdm 6 Q>o~b
Am¡/¶m {H$e{‘e CÔoí¶ g§^m{dV g§H$am| H$s nhMmZ H$s JB© h¡&
BZ g§^m{dV g§H$am| H$m ~‹S>o n¡‘mZo na AmH$bZ {H$¶m Om ahm h¡&
~‹S>o ‘{U Ho$ gmW àmH¥${VH$ ê$n go T>rbo JwÀN>m| Am¡a a§JrZ A§Jyam|
Ho$ {dH$mg Ho$ àOZZ H$m¶©H«$‘ Ho$ Abmdm ‘ybd¥§V àOZZ H$m¶©H«$‘
^r àJ{V na h¢ Am¡a bú¶m| H$mo àmá H$aZo Ho$ {bE ~‹S>r g§V{V Ho$
{dH$mg Ho$ {bE JhZ à¶mg {H$E Om aho h¢&

ICAR-National Research Centre for Grapes has
developed experimental vineyards, technical expertise
and state of art equipment since its inception. These
developments were to strengthen the mission oriented
research, rested on issues faced by Indian grape
growers. All research aspects in the field of viticulture
and enology is being handled by the team of 18
scientists. The Centre is also recognized as a national
active germplasm site for grapes and at present it
holds 481 collections of grape. The germplasm was
characterized based on phenotypic characters and
molecular characters and catalogues were prepared in
two volumes. Based on the potential of identified trait
specific genotypes, they are being used in various
objective specific breeding programmes.  Some of the
genotypes were evaluated for their commercial use as
table, raisin, juice and wine. Explorations were carried
out in Jammu and Kashmir, Ladakh and Himachal
Pradesh to collect grape germplasm. Breeding
programme yielded to four hybrids namely Manjari
Medika, Manjari Shyama, Manjari Manjula and
Manjari Madhura. The multilocational evaluation of
institute released hybrids/selections viz. Manjari
Medika, Manjari Shyama and Manjari Kishmish is
taken up under AICRP-Fruits and as a results, these
are released at national level to be cultivated in the
four states viz. Maharashtra, Karnataka, Telangana
and Tamil Nadu for juice, table and raisin purpose,
respectively. Further, grape introductions (Crimson
Seedless, Fantasy Seedless and Red Globe) were also
under evaluation for their suitability for various
regions of India. 

Another breeding program on mildew resistance has
yielded in identification of six table and/or raisin
purpose potential hybrids in addition to development
of downy mildew resistant hybrids.  Other breeding
programmes with the objectives of development of
naturally loose bunches with bold berries and
coloured grapes is in progress in addition to rootstock
breeding and intense efforts are being made for
development of large progeny to achieve the goals.

1
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EgEZnr Am¡a ’o$ZmoQ>mB{nH$ S>oQ>m H$m Cn¶moJ H$aHo$ OrZmo‘ dmBS>
Egmo{gEeZ {dûcofU go JwÀN> b§~mB© Ho$ {bE 21 OrZ, ‘{U
b§~mB© Ho$ {bE 28 OrZ, ‘{U ì¶mg Ho$ {bE 22 OrZ Am¡a ‘{U
dOZ Ho$ {bE 25 OrZ H$s nhMmZ H$s JB©& JwUdÎmmnyU© amonU
gm‘J«r Ho$ CËnmXZ Ho$ {bE Wm°ångZ grS>b¡g Am¡a S>m°J[aO ‘|
‘o[añQ>o‘ H$ëMa, ‘mBH«$moàmonoJoeZ Am¡a ê$qQ>J Ho$ {bE EH$ {Q>ey
H$ëMa àmoQ>moH$m°b {dH${gV {H$¶m J¶m&

‘ybd¥§V narjU ‘|, 1103nr na H$b{‘V {H$E OmZo na {H«$‘gZ
grS>b¡g, ‘m§Oar ZdrZ, ‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar {H$e{‘e ‘|
CƒV‘ CnO XO© H$s JB©& S>m°J[aO na H$b{‘V {H«$‘gZ grS>b¡g
~obm| H$s {dH$mg MaU-dma nmofH$ VËdm| Am¡a nmZr H$s Amdí¶H$Vm
Ho$ g§~§Y ‘|, CngVh qgMmB© Zo CƒV‘ Ob Cn¶moJ XjVm Ho$
gmW CƒV‘ CnO (17.59 Q>Z/hoŠQ>o¶a) H$m CËnmXZ {X¶m&

O¡d JhZ amoJ à~§YZ H$mo ‘O~yV H$aZo Ho$ à¶mg {H$E JE&
Q´>mBH$moS>‘m© Am¡a ~¡{gbg ’$m°‘y©boeZ Ho$ n[aUm‘ñdê$n nmCS>ar
{‘ëS>çy na ‘hËdnyU© {Z¶§ÌU nm¶m J¶m& ^maV ‘| A§Jya H$s ~obm|
‘| nÎmr Yã~m amoJ n¡Xm H$aZo dmbo â¶ygo[a¶‘ B{¹$goQ>r H$s KQ>Zm
nhbr ~ma g§ñWmZ Ûmam [anmoQ>© H$s JB©& BgHo$ Abmdm,
E{n’$mBQ>mo{Q>H$ ~¡ŠQ>r[a¶m H$mo n¥WH$ {H$¶m J¶m Am¡a nm¡Ym| H$s d¥{Õ
na CZHo$ à^md Am¡a Zm¡ nm¡Ym| Ho$ amoJOZH$ H$dH$ Ho$ pIbm’$
{damoYr J{V{d{Y H$m AmH$bZ {H$¶m J¶m&

A§Jya IoVr Ho$ {d{^Þ nhbwAm| na CËnmXH$m| H$m g‘W©Z H$aZo Ho$
{bE ‘hmamḯ>, H$Zm©Q>H$, Am§Y« àXoe Am¡a Vob§JmZm Ho$ A§Jya CËnmXH$
joÌm| Ho$ {bE Mma ̂ mfmAm| ‘| ̂ maV ‘m¡g‘ {dkmZ {d^mJ Ho$ gh¶moJ
go EH$ E§S´>m°BS> ‘mo~mBb EpßbHo$eZ "A§Jya gbmhH$ma' {dH${gV
{H$¶m J¶m&

A§Jya IoVr Ho$ g§~§Y ‘| S´¡>JZ ñào Am¡a S´>moZ Ho$ gmW {N>‹S>H$md Ho$
VwbZmË‘H$ {dûcofU Ho$ {bE à¶moJ {H$E JE& S´¡>JZ Ho$ gmW
{N>‹S>H$md ‘| Cƒ àma§{^H$ amgm¶{ZH$ O‘md Am¡a ~hmd XO© {H$¶m
J¶m&

AbJ-AbJ ‘m¡g‘ H$s n[apñW{V¶m| ‘| amoJm| H$s àJ{V H$mo g‘PZo
go ñWmZ {d{eï> dmñV{dH$ g‘¶ nydm©Zw‘m{ZV ‘m¡g‘ Am¡a ~ob
{dH$mg MaUm| Ho$ AmYma na amoJ à~§YZ Ho$ {bE Vm{H©$H$ ‘m°S>b
{dH${gV H$aZo ‘| ‘XX {‘br h¡& BgHo$ n[aUm‘ñdê$n H$‘ g§»¶m
‘| H$dH$Zmer AZwà¶moJm| Ho$ gmW ~ohVa amoJ à~§YZ nm¶m J¶m&
{H$gmZm| ‘| AnZo A§Jya ~JrMm| ‘| Bg VH$ZrH$ Ho$ àXe©Z go
AmË‘{dœmg ~‹T>m h¡ Am¡a ¶h Bg H|$Ð H$s g’$bVm H$s H$hm{Z¶m|
‘| go EH$ ahr h¡& Mb aho emoY Zo gyú‘Ordm| H$m Cn¶moJ H$aHo$
amoJ à~§YZ H$s g§^mdZm H$mo {XIm¶m h¡& H$B© amoJ {Z¶§ÌU H$s
j‘Vm dmbo Hw$eb ~¡{gbg Am¡a Q´>mBH$moS>‘m© AmBgmoboQ²g H$s
nhMmZ H$s JB© h¡ Am¡a BÝho ~‹S>o n¡‘mZo na ’$sëS> narjUm| Ho$ {bE

The genome wide association analysis using SNP and
phenotypic data has led to identification of 21 genes
for bunch length, 28 genes for berry length, 22 genes
for berry diameter and 25 genes for berry weight. A
tissue culture protocol for meristem culture,
micropropagation and rooting in Thompson Seedless
and Dogridge was developed for production of quality
planting material.

In the rootstock evaluation trial, highest yield in
Crimson Seedless, Manjari Naveen, Manjari Medika
and Manjari Kishmish was recorded when grafted on
1103P. With respect to growth stage-wise nutrient and
water requirement of Crimson Seedless vines raised
on Dogridge, subsurface irrigation produced highest
yield (17.59 t/ha) with highest water use efficiency.

Efforts were taken to strengthen the bio intensive
disease management. Trichoderma and Bacillus
formulations resulted in significant control of
powdery mildew. The first time incidence of
Fusarium equiseti causing leaf spot disease in
grapevine in India was reported by the institute.
Further, epiphytotic bacteria were isolated and
evaluated for their effect on plant growth and
antagonistic activity against the nine plant pathogenic
fungi.

An Android mobile application ‘Grape Advisory’ was
developed in collaboration with India Meteorological
Department in four languages for grape growing
regions of Maharashtra, Karnataka, Andhra Pradesh
and Telangana to support growers on various
viticultural aspects.

Experiments were conducted for comparative analysis
of spraying with dragon spray and drones concerning
viticulture. High initial chemical deposits and drift
was recorded in spraying with dragon.

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 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

ICAR-NRCG Annual Report 2023

2



AmJo ~‹T>m¶m OmEJm& BZ ~m¶moH§$Q´>mob EO|Q>m| Zo amoJOZH$m| ‘|
H$dH$Zmer à{VamoYH$Vm Am¡a ‘{U ‘| H$sQ>ZmeH$ Adeofm| Ho$ à~§YZ
H$s j‘Vm ^r {XImB© h¡& A§Jya ‘| H$sQ>ZmeH$ Adeofm| H$mo H$‘
H$aZo Ho$ {bE, O¡d JhZ ‘m°S>çyb H$m Cn¶moJ H$aHo$ "eyÝ¶ Adeof'
AdYmaUm {dH${gV H$s JB© Am¡a {H$gmZm| Ho$ IoV ‘| àX{e©V H$s
JB©&

à^mdr Am¡a gwa{jV H$sQ> à~§YZ Ho$ {bE, {d{^Þ aUZr{V¶m| H$mo
AnZm¶m J¶m& {Q>H$mD$ A§Jya Ho$ ~mJ Ho$ {bE EH$sH¥$V H$sQ> à~§YZ
Ho$ EH$ ^mJ Ho$ ê$n ‘|; {‘br~J (‘¡H$moZo{bH$moH$g {hgw©Q>g) Ûmam
òm{dV ‘mo‘ go ’¡$Q>r E{gS> g§aMZm, CZHo$ joÌ H$s KQ>Zm Am¡a
àmH¥${VH$ naOrdrH$aU na AÜ¶¶Z {H$¶m J¶m& 

BgHo$ Abmdm, âbr¶m ~rQ>b Ho$ {Z¶§ÌU Ho$ {bE A{V[aº$
H$sQ>ZmeH$m| (B{‘S>mŠbmo{àS> 17.8 EgEb Am¡a b¡åãS>m
gmBhbmo{W«Z 4.9 grEg Ho$ Abmdm) H$s nhMmZ H$aZo Ho$ {bE
narjU {H$E JE& ¶o Wo ñnmBZoQ>moa‘ 11.7 Eggr, pñnZmog¡S> 45
Eggr, Am¡a ~rQ>m-gmBâbw{W«Z + B{‘S>mŠbmo{àS> 300 AmoS>r&

My§{H$ A§Jya CÚmoJ OJV ‘| 32 à{VeV {H$e{‘e CËnmXZ h¡ Am¡a
H$mbr {H$e{‘e H$s ~‹T>Vr ‘m§J Ho$ H$maU, H|$Ð Zo H$mbr {H$e{‘e
Cn¶wº$ {µH$ñ‘m| H$s nhMmZ na H$m‘ {H$¶m&

Bg H|$Ð H$s g’$bVm H$s H$hm{Z¶m| ‘| go EH$ Adeof {ZJamZr
¶moOZm (AmaE‘nr) H$m g’$b H$m¶m©Ýd¶Z ahm h¡& EnrS>m, dm{UÁ¶
‘§Ìmb¶, ^maV gaH$ma Ûmam 2003-04 ‘| Bg g§ñWmZ Ho$ VhV
amï´>r¶ ao’$ab à¶moJembm (EZAmaEb) H$s ñWmnZm Ho$ gh¶moJ go
ewê$ H$s JB© Adeof {ZJamZr ¶moOZm H$m ¶h 19dm§ df© Wm& g§ñWmZ
Zo bo~b Xmdm| Ho$ AZwgma AZwe§{gV H$sQ>ZmeH$m| H$s gyMr go
g§~§{YV Aä¶mg H$m n¡Ho$O Am¡a ¶yamonr¶ g§K, B§S>moZo{e¶m, MrZ,
ê$g Am¡a Orgrgr Ho$ {bE H$sQ>ZmeH$m| H$s {ZJamZr Ho$ {bE agm¶Zm|
H$s gyMr H$mo AÚVZ {H$¶m J¶m& A{YH$m§e Adeofm| H$s nhMmZ
Ho$db Hw$N> H$sQ>ZmeH$m| VH$ hr gr{‘V hmoZo Ho$ gmW JwUdÎmm ‘|
^r g‘J« gwYma XO© {H$¶m J¶m& EZAmaEb Zo {d{^Þ H¥${f gm‘mJ«r
Ho$ {bE Z‘yZm{d{Y Am¡a {dûcofU àmoQ>moH$m°b ^r ñWm{nV {H$E&
Adeofm| Ho$ AZwHy$b A§Jyam| Ho$ CËnmXZ Ho$ {bE {H$gmZm| H$s ‘XX
H$aZo Ho$ {bE A§Jya ‘| g§~§{YV B©¶y-E‘AmaEb Ho$ g§~§Y ‘| ZE
H$sQ>ZmeH$m| Ho$ nyd©-H$Q>mB© A§Vamb (nrEMAmB©) {dH${gV {H$E
Om aho h¢& g§ñWmZ Zo AnZr amï´>r¶ ao’$ab à¶moJembm Ho$ ‘mÜ¶‘
go AnZr Zm‘m§{H$V à¶moJembmAm| Ho$ {bE A§Jya Am¡a ‘y§J’$br Ho$
{bE àdrUVm narjU {H$¶m Am¡a àË¶oH$ df© CZHo$ àXe©Z H$s
{ZJamZr H$s&

df© 2020 Ho$ Xm¡amZ EZEAmB©E’$-II Ho$ VhV ^mH¥$AZwn Ûmam
g‘{W©V EH$ H¥${f-ì¶dgm¶ CÕdZ H|$Ð Bg g§ñWmZ ‘| ñWm{nV

identified and will be taken forward for large scale
field trials. These biocontrol agents have also shown
potential for management of fungicide resistance in
pathogens and pesticide residues on berries. To
minimise the pesticide residues in grapes, 'zero
residue' concept developed using biointensive module
and demonstrated in farmers' field.

For the effective and safe pest management, different
strategies were adopted. As a part of the integrated
pest management for sustainable vineyard; the study
on fatty acid composition from wax secreted by
mealybug (Maconellicoccus hirsutus), their
field incidence and natural parasitization was
conducted. 

Further, trials was conducted to identify additional
insecticides (besides imidacloprid 17.8 SL and
lambda cyhalothrin 4.9 CS) for control of flea beetal.
These were spinetoram 11.7 SC, spinosad 45 SC, and
beta-cyfluthrin + imidacloprid 300 OD.

As the grape industry covers 32 per cent raisin
production and due to the raising demand of the black
raisin, the centre has undertaken the work on
identification of suitable black raisin purpose variety.

One of the success stories of this Centre has been the
successful implementation of the residue monitoring
plan (RMP). This was the 19th year of the Residue
Monitoring Plan, initiated by APEDA, Ministry of
Commerce, Government of India in 2003-04 in
collaboration through the National Referral
Laboratory (NRL) setup under this institute. The
package of practice related to the list of recommended
pesticides as per their label claims and the list of
chemicals for monitoring pesticides for EU,
Indonesia, China, Russia and GCC were updated. 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. The pre-harvest intervals (PHI) of
newer pesticides are being developed with respect to
corresponding EU-MRLs in grape to help farmers for
production of residue compliant grapes. The institute
through its National Referral Laboratory conducted
proficiency testing for grapes and peanut for its
nominated laboratories and monitored their
performance every year.

An Agri-business Incubation Centre was established
at the institute during 2020, supported by ICAR under
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{H$¶m J¶m& BgH$m CÔoí¶ H¥${f joÌ ‘| ì¶mdgm{¶H$ dmVmdaU H$m
àMma Am¡a g‘W©Z H$aZm h¡& 

H$B© BZŠ¶y~oQ²g nhbo hr E~rAmB© ‘| em{‘b hmo MwHo$ h¢ Am¡a
ì¶dgm¶ Ho$ g§~§{YV joÌm| ‘| ghm¶Vm àmá H$a aho h¢&

AnZo AmCQ>arM H$m¶©H«$‘ Ho$ VhV, H|$Ð {d{^Þ amÁ¶m| ‘| {deof
ê$n go n{ü‘ ~§Jmb Am¡a {‘Omoa‘ ‘| H$m‘ H$a ahm h¡& n{ü‘
~§Jmb Ho$ ~m§Hw$am {Obo ‘| amÁ¶ gaH$ma Ûmam {dÎmnmo{fV n[a¶moOZm
àJ{V na h¡&

Wm°ångZ grS>b¡g, ’¢$Q>mgr grS>b¡g, ‘m§Oar ‘o{S>H$m, ‘m§Oar ZdrZ,
‘m§Oar í¶m‘m Am¡a {H«$‘gZ grS>b¡g {H$ñ‘m| H$mo g’$bVmnyd©H$ joÌ
‘| ñWm{nV {H$¶m J¶m h¡& {‘Omoa‘ Ho$ M§nmB {Obo ‘|, H|$Ð H$m
hñVjon go ~¢Jbmoa ãby ‘| EH$g‘mZ A§Hw$aU, Cd©aH$ Am¡a nm¡Y
g§ajU H$m¶©H«$‘ Ho$ {bE hmBS´>moOZ gmBZm‘mBS> Ho$ AZwà¶moJ Zo
~ob H$s CËnmXH$Vm ‘| Amdí¶H$ àmoËgmhZ àXmZ {H$¶m h¡& 

H¥${f ‘erZar, ZE à¶moJmË‘H$ A§Jya ~JrM|  ñWm{nV H$aZo Am¡a
nwamZo Am¡a AZwËnmXH$ A§Jya ~JrM| {’$a go bJmZo O¡go H¥${f
~w{Z¶mXr T>m§Mo H$mo ‘O~yV H$aZo Ho$ {bE R>mog à¶mg {H$E JE& 

H|$Ð Ho$ d¡km{ZH$ g{H«$¶ ê$n go ^maV Ho$ g^r {hñgm| ‘| A§Jya
~JrMm| H$m Xm¡am H$a aho h¢ Am¡a A§Jya CËnmXH$m|, amÁ¶ Ho$ H¥${f
{d^mJm| Am¡a AÝ¶ {hVYmaH$m| Ho$ gmW EH$ CËH¥$ï> ZoQ>dH©$ ñWm{nV
{H$¶m J¶m h¡& Bggo A§Jya CÚmoJ H$s g‘ñ¶mAm| H$mo JhamB© go
g‘PZo Am¡a g‘ñ¶m AmYm[aV à¶moJ Ho$ AmYma na CZH$m g‘mYmZ
H$aZo ‘| ‘XX {‘br h¡& ‘¥Xm ñdmñÏ¶ à~§YZ Ho$ {hñgo Ho$ ê$n ‘|,
ha gmb {d{^Þ joÌm| ‘| {H$gmZm| H$mo ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV
{H$E OmVo h¢& g§ñWmZ Zo ‘m¡g‘ nydm©Zw‘mZ Am¡a ’$gb {dH$mg MaUm|
Ho$ AmYma na amoJ, H$sQ>, nmofU Am¡a qgMmB© Ho$ à~§YZ Ho$ {bE
{ZU©¶ g‘W©Z àUmbr (S>rEgEg) {dH${gV H$s h¡& S>rEgEg H$m
ì¶mdgm¶rH$aU {H$¶m J¶m h¡&

^maVr¶ A§Jya CÚmoJ H$s Oê$aVm| H$m AmH$bZ Cnam§V H|$Ð Ho$
AZwg§YmZ H$m¶©H«$‘ V¡¶ma {H$E OmVo h¢& n§Mdfu¶ g‘rjm Xb
(Š¶yAmaQ>r), AZwg§YmZ gbmhH$ma g{‘{V (AmaEgr) Am¡a A§Jya
CÚmoJ Ho$ AÝ¶ {hVYmaH$m| go àmá OmZH$mar na nrE‘B© BH$mB©
{dMma-{d‘e© Ho$ ~mX AZwg§YmZ H$m¶©H«$‘m| H$s nhMmZ H$a CZH$m
àmW{‘H$Vm {ZYm©aU H$aVr h¡&  

AÝ¶ AZwg§YmZ g§ñWmZm| Am¡a {dœ{dÚmb¶m| Ho$ gh¶moJ go ghm¶H$
AZwg§YmZ Am§H$‹S>o àmá H$aZo ‘| ¶moJXmZ {X¶m h¡& H|$Ð, ̂ mH¥$AZwn-
A^mgAZwn-’$b (A§Jya) Ho$ ZmoS>b H|$Ð Ho$ ê$n ‘| ^r H$m‘ H$a
ahm h¡ Am¡a A§Jya na H$m‘ H$a aho A^mgAZwn H|$Ðm| Ho$ AZwg§YmZ
g‘Ýd¶ ‘| em{‘b h¡&

NAIF-II. The objective is to propagate and support
the business environment in the agriculture sector. 

Many incubates have already joined the ABI and are
getting help in respective areas of business.

Under its Outreach programme, the centre is working
in different states notably West Bengal and Mizoram.
In Bankura district of West Bengal, the project funded
by State Government is in progress.

The varieties Thompson Seedless, Fantasy Seedless,
Manjari Medika, Manjari Naveen, Manjari Shyama
and Crimson Seedless have been successfully
established in the field. In Champhai district of
Mizoram, Centre’s intervention w.r.t. hydrogen
cyanamide application for uniform sprouting,
fertilizer and plant protection schedules in Bangalore
Blue has provided necessary impetus in vine
productivity. 

Concerted efforts were made to strengthen farm
infrastructure like farm machinery, establishment of
new experimental vineyards and replanting of old and
unproductive vineyards.

The scientists have been actively visiting vineyards in
all parts of India and over the year’s excellent network
have been established with the grape growers, the
state agriculture departments and other stake holders.
This has allowed to understand the problems of grape
industry in-depth and resolve them on problem based
experimentation. As part of soil health management,
every year soil health cards are distributed to farmers
in different areas. The institute has developed decision
support system (DSS) for managing disease, pest,
nutrition and irrigation based upon weather forecast
and crop growth stages. The DSS has been
commercialised.

The research programmes are framed after assessing
the needs of Indian grape industry. The inputs from
Quinquennial Review Team (QRT), Research
Advisory Committee (RAC) and other stake-holders
of grape industry are deliberated by Priority Setting,
Monitoring & Evaluation (PME) cell for identifying
and prioritizing the research programmes. 

Association with other research institutes and
Universities has contributed in generating supporting
research data. The Centre is also acting as a nodal
centre of ICAR-AICRP on Fruits (Grapes) and
involved in research coordination of AICRP Centres
working on Grapes.

ICAR-NRCG Annual Report 2023
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dV©‘mZ ‘|, AZwg§YmZ H$m¶©H«$‘ ‘| AmZwd§{eH$ g§gmYZ Am¡a gwYma,
CËnmXZ àm¡Úmo{JH$s, nmXn ñdmñÏ¶ g§ajU, Vw‹S>mB© nyd© Am¡a Cnam§V
àm¡Úmo{JH$s Am¡a ImÚ gwajm ‘wÔm| Ho$ {d{^Þ nhbwAm| H$mo em{‘b
{H$¶m J¶m h¡& g§ñWmJV AZwg§YmZ H$m¶©H«$‘m| Ho$ gmW-gmW ~mø
{dÎmnmo{fV n[a¶moOZmE§ ^r àJ{V na h¢& H|$Ð ‘| nam‘eu godmE±
Am¡a A{YXoe go g§~§{YV AZw~§Y AZwg§YmZ n[a¶moOZmE± ^r br
OmVr h¡ Am¡a à{ejU ^r àXmZ {H$E OmVo 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
-nümV 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&

At present, research programme covers various
aspects of genetic resources and improvement,
production technology, plant health management, pre
and postharvest technology and food safety issues.
Along with institutional research programmes,
externally funded projects are also in progress. The
Centre also undertakes consultancy and mandate
related contractual research project and provides
training also.

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.

^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2023
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{dÎmr¶ {ddaU Financial Statement
A.  OZdar - ‘mM© 2023 / Jan - Mar 2023 ({dÎmr¶ df© F.Y. 2022-23) (é. bmI ‘| Rs. in lakhs)

H«$.g§.
Sl. 
No.

erf©
Heads

Ama B© 
RE 

2022-23

df© 2022-23 Ho$ Xm¡amZ Cn¶moJ
Utilization during the year 2022-23

AmoEZB©EM
ONEH

EZB©EM
NEH

Q>rEgnr
TSP

EggrEgnr
SCSP

Hw$b 
Total

1 2 3 4 5 6 7 8 (4+5+6+7)

1. OrAmB©E-H¡${nQ>b GIA-Capital 85.00 41.24 0.00 1.19 0.00 42.43

2. OrAmB©E-doVZ GIA-Salary 773.28 157.57 0.00 0.00 0.00 157.57

3. OrAmB©E-gm‘mÝ¶ GIA-General

(1) AÝ¶ Others 280.00 41.78 0.00 4.95 22.35 69.08

(2) n|eZ Pension 22.83 20.46 0.00 0.00 0.00 20.46

Hw$b Total 1161.11 261.05 0.00 6.14 22.35 289.54

B.  Aà¡b - {Xg§~a 2023 / Apr– Dec 2023 ({dÎmr¶ df© F.Y. 2023-24)

H«$.g§.
Sl. 
No.

erf©
Heads

Ama B© 
RE 

2023-24

df© 2023-24 Ho$ Xm¡amZ Cn¶moJ
Utilization during the year 2023-24

AmoEZB©EM
ONEH

EZB©EM
NEH

Q>rEgnr
TSP

EggrEgnr
SCSP

Hw$b 
Total

1 2 3 4 5 6 7 8 (4+5+6+7)

1. OrAmB©E-H¡${nQ>b GIA-Capital 60.00 36.64 0.00 0.00 0.00 36.64

2. OrAmB©E-doVZ GIA-Salary 810.00 667.19 0.00 0.00 0.00 667.19

3. OrAmB©E-gm‘mÝ¶ GIA-General

(1) AÝ¶ Others 440.00 299.29 0.00 0.33 12.99 312.61

(2) n|eZ Pension 0.50 0.32 0.00 0.00 0.00 0.32

Hw$b Total 1310.50 1003.44 0.00 0.33 12.99 1016.76
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H$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 17 15 2

3. VH$ZrH$s Technical 8 8 0

4. àemg{ZH$ Administrative 13 7 6

5. ghm¶H$ Supportive 7 3 4

Hw$b Total 46 34 12

amOñd Am¶ bú¶ Ed§ CnbpãY¶m± / Revenue Generation Targets  Achievements

{dÎmr¶ df© Financial Year bú¶ Target amOñd Am¶ Revenue Generated

2023-24 Rs. 80.10 lakhs Rs. 87.92 lakhs

jjj





A§Jya AZwdm§{eH$ g§gmYZ à~§YZ 
[anmoQ>© H$s JB© Ad{Y Ho$ Xm¡amZ Hw$b 475 A§Jya à{d{ï>¶m| H$m
g§ajU Am¡a aIaImd {H$¶m J¶m& BZ‘| go, 444 à{d{ï>¶m§ ’$bZ
‘| Wr {OZH$m JwÀN> Am¡a ‘{U ‘mnX§S>m| Ho$ {bE AmH$bZ {H$¶m
J¶m& AÜ¶¶Z {H$E JE à{d{ï>¶m| Ho$ ~rM ì¶mnH$ {^ÞVmE± XoIr
JBª (Vm{bH$m 1)& JwÀN> dOZ ‘| A{YH$V‘ A§Va XO© {H$¶m J¶m&

Management of grape genetic resources
A total of 475 grape accessions were conserved and
maintained during the reported period. Among these,
444 genotypes were in fruiting and evaluated for
bunch and berry parameters. Wide variations were
observed among studied accessions (Table 1).
Maximum variation was recorded in bunch weight.

11

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

Vm{bH$m 1. ‘{U Am¡a JwÀN> Ho$ bjUm| Ho$ {bE XO© H$s JB© {d{dYVm (444 A§Jya à{d{ï>¶m§)
Table 1.  Variation recorded for berry and bunch traits (444 grape accessions)

AZwg§YmZ CnbpãY¶m§
Research Achievements

g§.H«$ 
S.no.

bjU 
Traits

Am¡gV 
Mean

gr‘m 
Range

‘mZH$ {dMbZ
Standard
deviation

grdr 
CV 
(%)

1 JwÀN> dOZ (J«m) / Bunch weight (g) 315.6 24.7-1457.8 241.84 76.63

2 50 ‘{U dOZ (J«m) / 50 Berry weight (g) 137.8 22.97-488.89 75.96 55.12

3 ‘{U g§»¶m à{V JwÀN>m / Number of berries/bunch 73.0 9.0-196.0 29.02 39.75

4 ‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 15.2 6.3-24.3 2.73 17.89

5 ‘{U b§~mB© ({‘‘r) / Berry length (mm) 16.8 6.8-28.3 3.69 21.89

6 Q>rEgEg (°{~«³g) / TSS (°B) 19.6 16.0-28.4 2.13 10.82

7 AåbVm (%) / Acidity (%) 0.63 0.34-1.22 0.13 20.63

8 JwÀN> Mm¡‹S>mB© (go‘r) / Bunch width  (cm) 7.74 2.3-15.5 2.54 30.23

9 ‘{U ËdMm H$s ‘moQ>mB© ({‘‘r) / Berry skin thickness (mm) 0.25 0.15-0.94 0.06 24.00

10 100 ~rO dOZ (J«m) / 100 seed weight (g) 4.77 0.00-15.00 3.13 65.62

11 H$br V‹S>H$Zo H$m g‘¶ (’$b N>§Q>mB© Ho$ ~mX) / 
Time of bud burst (Days after fruit pruning)

10.45 6-17 1.69 16.17

12 nwînU Ad{Y (’$b N>§Q>mB© Ho$ ~mX) / 
Duration of flowering (Days after fruit pruning)

5.87 2-12 1.77 30.15

13 {daoOZ H$m g‘¶  (’$b N>§Q>mB© Ho$ ~mX) / 
Time of veraison (Days after forward pruning)

104.61 84-125 6.44 6.16
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àmH¥${VH$ n[apñW{V¶m| ‘| H$sQ> KQ>ZmAm| H$s Om§M XO© H$s JB©&
bmb ‘H$‹S>r ì¶mnH$Vm V~ XO© H$s JB© O~ g§H«${‘V n{Îm¶m| na
bjU ì¶mnH$ ê$n go {XImB© {XE& Zm¡ à{d{ï>¶m| ‘| H$moB© g§H«$‘U
bjU XO© Zht {H$E JE& hmbm±{H$, 26 à{d{ï>¶m| ‘|  g§H«$‘U
~hþV H$‘ Wm (Vm{bH$m 2)&

{H$e{‘e à¶moOZ Ho$ {bE a§JrZ ~rO¶wº$ A§Jya à{d{ï>¶m|
H$m AmH$bZ
JwÀN> Am¡a ‘{U JwUdÎmm ‘mnX§S>m| Ho$ AmYma na, {H$e{‘e Ho$
CÔoí¶ go 15 a§JrZ ~rO¶wº$ à{d{ï>¶m| H$m AmH$bZ {H$¶m J¶m&
A{YH$V‘ JwÀN> ãb¡H$ M§nm (568.1 J«m) ‘| XO© {H$¶m J¶m,
BgHo$ ~mX pñnZ gmho~r � g|Q>o{Z¶b grS>b¡g (566.6 J«m) Ho$
H«$m°g ‘| XO© {H$¶m J¶m (Vm{bH$m 3)& ãb¡H$ M§nm ‘| A{YH$V‘
Q>rEgEg (24.6 °{~«) Am¡a {H$e{‘e [aH$dar (24.9%) XO©
H$s JB©& AÜ¶¶Z {H$E JE {d{^Þ ‘mnX§S>m| Ho$ {bE g^r ‘yë¶m§{H$V
A§Jya à{d{ï>¶m| ‘| ‘hËdnyU© A§Va nmE JE&

a§JrZ ~rO¶wº$ {H$e{‘e H$s O¡d amgm¶{ZH$ g§aMZm
H$mbo ~rO dmbr {H$e{‘e H$s ~‹T>Vr ‘m§J H$mo Ü¶mZ ‘| aIVo hþE,
{’$Zmob, Q>¡{ZZ, àmoQ>rZ, H$m~m}hmBS´o>Q>, [aS>¶yqgJ ewJa Am¡a
E§Wmogm¶{ZZ ‘mÌm O¡go O¡d amgm¶{ZH$ ‘mnX§S>m| Ho$ {bE 15 a§JrZ
~rO dmbo A§Jya à{d{ï>¶m| Ho$ {H$e{‘e H$m AmH$bZ H$aZo Ho$ {bE
EH$ AÜ¶¶Z {H$¶m J¶m (Vm{bH$m 4)& B©8/5 ‘| A{YH$V‘
{’$Zmob H$s ‘mÌm (0.97 {‘J«m/J«m) nmB© JB©, CgHo$ ~mX aoS> ½bmo~
(0.93 {‘J«m/J«m) ‘| nmB© JB©& 

Q>¡{ZZ H$s ‘mÌm Ho$ {bE ^r Bgr Vah H$s àd¥{Îm XoIr JB©& ãb¡H$
M§nm ‘| àmoQ>rZ H$s ‘mÌm g~go A{YH$ (43.1 {‘J«m/J«m) O~{H$
EM25/11 ‘| g~go H$‘ (27.6 {‘J«m/J«m) Wr& A{YH$V‘
[aS>¶yqgJ ewJa B©7/22 (876.5 {‘J«m/J«m) ‘|, CgHo$ ~mX aoS>
½bmo~ (874.4 {‘J«m/J«m) ‘| Wr, O~{H$ Ý¶yZV‘ AH$s© 2 (441.7
{‘J«m/J«m) ‘| nmB© JB©& B©5/12  (982.1 {‘J«m/J«m) ‘| AÝ¶
{H$e{‘e {H$ñ‘ H$s VwbZm ‘| E§Wmogm¶{ZZ H$s ‘mÌm A{YH$ Wr&

Screening for pest incidence was recorded under
natural conditions. Incidence of red spider mite was
recorded when symptoms were widely appeared on
infected leaves. No symptoms of mite infestation were
recorded in 9 genotypes. However, 26 genotypes had
very low infestation of mites (Table 2). 

Evaluation of coloured seeded grape accession for
raisin purpose
Based on the bunch and berry quality parameter, 15
coloured seeded accession were evaluated for
raisin purpose. Maximum bunch weight was recorded
in Black Champa (568.1 g) followed by a cross of
Spin Sahebi x Centennial Seedless (566.6 g)
(Table 3). Maximum TSS (24.6 °B) and raisin
recovery (24.9 %) was recorded in Black
Champa.  Significant differences were found in all
evaluated grape accession for different parameters
studied. 

Biochemical composition of coloured seeded
raisins
Considering the increasing demand for black seeded
raisin, a study was conducted to evaluate raisins of 15
coloured seeded grape genotypes for biochemical
parameters such as phenol, tannin, protein,
carbohydrate, reducing sugar and anthocyanin content
(Table 4). Maximum phenol content was found in
E8/5 (0.97 mg/g) followed by Red Globe (0.93 mg/g). 

Similar trend was followed for tannin content. Black
Champa had highest protein content (43.1 mg/g)
whereas lowest was found in H25/11 (27.6 mg/g).
Maximum reducing sugar were found in E7/22 (876.5
mg/g) followed by Red Globe (874.4 mg/g) while
minimum was found in Arki 2 (441.7 mg/g). E5/12
(982.1 mg/g) had more anthocyanin content
comparing to other raisin variety.
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Vm{bH$m 2. A§Jya OZZÐì¶m|  ‘| bmb ‘H$‹S>r H$m à^md 
Table 2.  Incidence of red spider mite in grape germplasm

dJ© / Class à{d{ï> g§»¶m / No. of accessions dJ© / Class à{d{ï> g§»¶m / No. of accessions

eyÝ¶ / Nil 9 ‘Ü¶‘ / Medium 186

~hþV H$‘ / Very low 26 Cƒ / High 79

H$‘ / Low 159 Hw$b / Total 459

Vm{bH$m 3. {H$e{‘e à¶moOZ Ho$ {bE 15 a§JrZ ~rO dmbo A§Jya à{d{ï>¶m| Ho$ JwUdÎmm n¡am‘rQ>a
Table 3.  Quality parameters of 15 coloured seeded grape genotypes for raisin purpose

à{d{ï>¶m± / Genotype JwÀN> dOZ
(J«m) / 

Bunch weight
(g)

Q>rEgEg
(°~«r) / 

TSS (°B)

AåbVm 
(%) / 
Acidity 

(%)

nrEM / pH {H$e{‘e  [aH$dar
(%) / Raisin
recovery (%)

nygm Zda§J � aoS> ½bmo~ / 
Pusa Navrang x Red Globe

167.8± 3.05 21.01±0.38 0.55±0.04 3.52±0.33 21.4±1.73

{H$e{‘e ‘mbXrd / Kishmish Maldeev 227.3± 1.66 21.5±1.08 0.51 ±0.03 3.54±0.29 21.2±0.66

B©7/22 / E7/22 373.7 ± 1.90 22.2±0.56 0.55 ±0.04 3.43±0.29 21.7±2.57

B©5/20 / E5/20 223.1± 2.67 21.4±0.42 0.46±0.05 3.41±0.18 20.7±1.63

EM25 /11 /H25/11 266.9± 2.36 22.1±0.57 0.63±0.03 3.34±0.31 22.1±2.01

aoS> ½bmo~ /  Red Globe 391.2 ± 2.78 22.8±0.65 0.85±0.05 3.17±0.34 23.3±2.71

B©8/5 /E8/5 273.9± 2.71 21.5±0.59 0.45±0.03 3.58±0.24 23.8±1.45

‘ñH$Q> h¡å~J© / Muscat Hamburg 318.3± 2.02 20.9±0.65 0.65±0.04 3.61±0.39 21.2±1.94

AH$s© 2 / Arki 2 56.4 ± 1.00 21.6±0.87 0.75±0.04 3.42±0.28 21.6±0.66

Jwbm~r / Gulabi 249.5 ± 2.01 22.4±0.59 0.54±0.04 3.91±0.29 23.3±1.76

ãb¡H$ Månm / Black Champa 568.1 ± 2.57 24.7±0.42 0.56±0.03 3.25±0.31 24.9±2.12

B©5/12 /E5/12 320.45 ± 1.86 21.5±0.50 0.46±0.04 3.55±0.33 21.8±1.49

pñnZ gmho~r � g|Q>o{Z¶b grS>b¡g / 
Spin Sahebi x Centenial Seedless

566.6 ± 2.30 21.9±0.60 0.64±0.04 3.71±0.17 22.3±0.20

[aµOm‘mV / Rizamat 407.9± 2.53 20.9±0.36 0.45±0.04 3.35±0.25 24.4±1.93

aoS> ‘ñH$Q> / Red Muscat 267.1 ± 1.48 24.5±0.29 0.55±0.04 3.42±0.28 24.0±1.55
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Vm{bH$m 4. n§Ðh a§JrZ ~rO dmbo A§Jya à{d{ï>¶m| Ho$ {H$e{‘e H$s O¡d amgm¶{ZH$ g§aMZm
Table 4.  Biochemical composition of raisins of 15 coloured seeded grape genotypes

à{d{ï> / Genotype {’$Zmob
({‘J«m/J«m) /

Phenol 
(mg/g)

Q>¡{ZZ
({‘J«m/J«m) /

Tannin
(mg/g)

àmoQ>rZ
({‘J«m/J«m) /

Protein 
(mg/g)

H$m~m}hmBS´o>Q>
({‘J«m/J«m) /

Carbo-
hydrate
(mg/g )

[aS>¶yqgJ ewJa
({‘J«m/J«m) /
Reducing

sugar 
(mg/g)

E§Wmogm¶{ZZ
({‘J«m/J«m) /

Anthocyanin
(mg/g )

nygm Zda§J � aoS> ½bmo~ / 
Pusa Navrang x Red Globe

0.39±0.02 0.50±0.02 33.6 ± 0.18 425.9 ± 7.53 624.2±6.25 567.1± 4.10

{H$e{‘e ‘mbXrd / 
Kishmish Maldeev

0.72±0.54 0.90±0.06 33.2 ± 0.20 388.6 ± 4.16 578.3±2.42 437.5 ± 4.42

B©7/22 / E7/22 0.49±0.07 0.69±0.03 35.6± 0.31 403.6 ± 5.86 876.5±4.25 836.8± 4.70

B©5/20 / E5/20 0.57±0.09 0.85±0.05 30.9 ± 0.87 259.1 ± 3.60 592.0±2.88 483.0± 3.47

EM25 /11 /H25/11 0.54±0.05 0.43±0.12 27.6 ± 1.19 298.8 ± 6.51 616.2±5.48 122.1 ± 3.36

aoS> ½bmo~ /  Red Globe 0.93±0.10 1.37±0.06 39.4 ± 0.76 289.7 ± 6.63 874.4±4.06 233.1 ± 5.20

B©8/5 /E8/5 0.97±0.03 1.47±0.04 37.9 ± 0.34 218.7 ± 5.96 843.0±9.84 755.2± 3.86

‘ñH$Q> h¡å~J© / Muscat Hamburg 0.53±0.08 0.77±0.05 41.6 ± 0.34 347.3 ± 7.02 837.2±3.30 794.3± 4.65

AH$s© 2 / Arki 2 0.31±0.09 0.34±0.0.5 29.7 ± 0.43 383.1 ± 5.99 441.7±3.81 282.7± 4.64

Jwbm~r / Gulabi 0.46±0.08 0.75±0.0.6 34.1 ± 0.80 473.1 ± 4.34 749.5±5.62 184.3 ± 4.85

ãb¡H$ Månm / Black Champa 0.48±0.02 0.84±0.07 43.1 ± 0.40 339.9 ± 3.81 771.7±5.20 731.9± 4.64

B©5/12 /E5/12 0.69±0.13 0.93±0.09 40.9 ± 0.64 324.9 ± 6.41 713.8±8.73 982.1 ± 3.97

pñnZ gmho~r � g|Q>o{Z¶b grS>b¡g / 
Spin Sahebi x Centenial Seedless

0.53±0.08 0.77±0.05 41.8 ± 0.38 395.3 ± 3.85 605.7±7.91 495.0 ± 3.54

[aµOm‘mV / Rizamat 0.28±0.03 0.68±0.05 38.4 ± 0.73 361.1 ± 3.35 717.7±7.40 205.1 ± 5.30

aoS> ‘ñH$Q> / Red Muscat 0.50±0.02 0.94±0.05 52.4± 0.72 370.2 ± 1.25 824.1.41 366.8 ± 4.54

{H$e{‘e à¶moOZ Ho$ {bE g’o$X ~rO¶wº$ A§Jya à{d{ï>¶m|
H$m AmH$bZ
‘{U JwUdÎmm, {H$e{‘e Ho$ dOZ Am¡a O¡d amgm¶{ZH$ KQ>H$m| Ho$
{bE n§Ðh g’o$X ~rO dmbo à{d{ï>¶m| H$m AmH$bZ {H$¶m J¶m
(Vm{bH$m 5)& {’${O¶moHo${‘H$b ‘mnX§S>m| Ho$ {bE {H$e{‘e {H$ñ‘m|
‘| ‘hËdnyU© {^ÞVm Wr& JwÀN>m| H$m A{YH$V‘ dOZ ’$mH$‹S>r
(1231.9 J«m) ‘|, BgHo$ ~mX ‘ñH$Q> no{Q>Q> J«oÝg (1175.1 J«m)
‘| Wm& H$Q>mB© Ho$ g‘¶ ‘{U ‘| eH©$am {H$e{‘e [aH$dar ‘| ‘hËdnyU©
^y{‘H$m {Z^mVr h¡& A{YH$V‘ Q>rEgEg ’$H$‹S>r (22.0 °~«r) ‘|,
CgHo$ ~mX hþg¡Z H$Sw> Am¡a H$m{S>©Zb (21.9 °~«r) ‘| Wr, O~{H$
Ý¶yZV‘ E’$-26-8 (20.1 °~«r) ‘| XO© H$s JB©&

Evaluation of white seeded grape accession for
raisin purpose
Fifteen white seeded grape accessions were evaluated
for berry quality, raisin weight and biochemical
constituents (Table 5). Significant variation was found
in all evaluated raisin variety for physiochemical
parameters. Maximum bunch weight was found in
Phakdi (1231.9 g) followed by Muscat Petit Grains
(1175.1 g). Sugar content in the berries at harvesting
play significant role in raisin recovery. Maximum TSS
were recorded in Phakadi (22.0 °B) followed by
Hussain Kadu and Cardinal (21.9 °B) while minimum
was recorded in F-26-8 (20.1 °B). 
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Vm{bH$m 5. {H$e{‘e à¶moOZ Ho$ {bE n§Ðh g’o$X ~rO dmbo A§Jya à{d{ï>¶m| Ho$ JwUdÎmm bjU 
Table 5.  Quality parameters of 15 white seeded grape genotypes for raisin purpose

à{d{ï> / Genotype JwÀN> dOZ
(J«m) / 

Bunch weight
(g)

Hw$b KwbZerb
nXmW© (°~«r) /
Total soluble

solid (°B)

AåbVm 
(%) / 
Acidity 

(%)

nrEM / 
Juice pH

50 {H$e{‘e
dOZ (J«m) / 

50 raisin
weight (g)

E’$-26-8 / F-26-8 364.2±2.7 20.1 ± 0.9 0.55 ±0.04 3.91±0.2 24.6±3.4

A§Jya H$bm§ / Angoor Kalan 398.8± 1.5 19.9± 0.9 0.72 ±0.03 4.08±0.6 37.9± 3.7

B©10/34 / E10/34 264.2± 1.6 20.1± 0.3 0.51 ±0.04 3.69±0.4 39.5± 7.1

Mr‘m gmh~r / Cheema Sahebi 382.1± 1.9 20.8 ±0.3 0.73 ±0.04 3.58±0.3 23.34± 2.4

EboS>mo / Aledo 398.1± 1.6 21.2 ± 0.8 0.51 ±0.05 3.46±0.4 27.5±2.1

{XbHw$e / Dilkush 326.7± 1.5 21.4± 0.5 0.44 ±0.03 3.36±0.3 56.1± 5.7

H$m{S>©Zb / Cardinal 252.3± 2.0 21.9 ±0.6 0.43 ±0.04 3.46±0.1 40.4± 6.6

’$H$‹S>r / Phakdi 1231.9± 1.3 22.0 ±0.4 0.65 ±0.04 3.27±0.3 37.7± 2.9

‘ñH$Q> no{Q>Q> J«oÝg / Muscat Petit Grains 1175.8± 2.9 21.0 ±0.7 0.74 ±0.05 3.43±0.4 38.4± 5.1

nm§T>ar gho~r / Pandhari Sahebi 323.4± 2.5 20.3 ± 0.5 0.63 ±0.04 3.64±0.5 64.9± 4.3

hþg¡Z H$Sw> / Hussain Kadu 283.5± 2.2 21.9± 0.7 0.44 ±0.04 3.44±0.1 42.2± 3.2

pñnZ gmho~r / Spin Sahebi 366.7± 1.3 21.8± 0.3 0.75 ±0.04 3.71±0.4 37.1±v2.1

B©gr-552020 / EC-552020 263.7± 2.1 20.8± 0.5 0.56 ±0.03 3.51±0.1 44.3±v1.8

nobmo‘rZmo / Palomino 324.0±2.4 21.7± 0.3 0.54 ±0.03 3.48±0.3 39.6± 5.8

B©gr-552109 / EC-552109 196.4± 2.1 20.5± 1.4 0.64 ±0.03 3.46±0.3 49.23± 4.6

g’o$X ~rO¶wº$ {H$e{‘e H$s O¡d amgm¶{ZH$ g§aMZm
à{d{ï>¶m| Ho$ ~rM {’$Zmob, Q>¡{ZZ Am¡a E§Q>rAm°ŠgrS|>Q> ‘mÌm Ho$ {bE
‘hËdnyU© A§Va XoIm J¶m (Vm{bH$m 6)& A{YH$V‘ {’$Zmob H$s
‘mÌm A§Jya H$bm§ (3.78 {‘J«m/J«m) ‘|, CgHo$ ~mX EboS>mo (3.56
{‘J«m/J«m) Am¡a {XbIwe (3.19 {‘J«m/J«m) ‘| XO© H$s JB©, O~{H$
nobmo‘rZm ‘| Ý¶yZV‘ (1.82 {‘J«m/J«m) Wr& g’o$X ~rO dmbr
{H$e{‘e ‘| ’o$Zmo{bH$ gm‘J«r a§JrZ ~rO dmbr {H$e{‘e go A{YH$
Wr& Q>¡{ZZ gm‘J«r Ho$ {bE ^r Bgr Vah H$s àd¥{Îm AnZmB© JB©&
CƒV‘ Q>¡{ZZ gm§ÐVm A§Jya H$bm§ (4.37 {‘J«m/J«m) ‘|, CgHo$ ~mX
EboS>mo (3.89 {‘J«m/J«m) XO© H$s JB©& A§Jya H$bm§ ‘| g~go A{YH$
E§Q>rAm°ŠgrS|>Q> J{V{d{Y Wr, CgHo$ ~mX B©-10-34 (4.72%)
Wr& JwUdÎmm Am¡a O¡d amgm¶{ZH$ g§aMZm A§Jya H$bm§ H$mo ~rO¶wº$
{H$e{‘e Ho$ {bE ‘O~yV Cå‘rXdma Ho$ ê$n ‘| B§{JV H$aVr h¡&

Biochemical composition of white seeded raisin 
Significant difference was observed for phenol, tannin
and antioxidant content among the genotypes
evaluated (Table 6).  Maximum phenol content was
recorded in Angoor Kalan (3.78 mg/g) followed by
Aledo (3.56 mg/g) and Dilkhush (3.19 mg/g) while it
was minimum in Palomino (1.82 mg/g). The phenolic
content in white seeded raisin was more than the
coloured seeded raisins. Similar trend was followed
for tannin content. Highest tannin concentration was
recorded in Angoor Kalan (4.37 mg/g) followed by
Aledo (3.89 mg/g). Angoor Kalan had maximum
antioxidant activity followed by E-10-34 (4.72 %).
Quality and biochemical composition indicates
Angoor Kalan as a strong candidate for seeded raisins. 



{‘ëS>çy à{VamoYH$Vm Ho$ {bE àOZZ (MaU-II):
g§^m{dV g§H$am|  H$m ‘yë¶m§H$Z Am¡a OrZ
{nam{‘qS>J
AŠQy>~a-Zd§~a 2023 Ho$ Xm¡amZ {H$E JE H«$m°qgJ H$m¶©H«$‘ 
{‘ëS>¶y à{VamoYH$Vm Ho$ {bE OrZ {nam{‘qS>J Ho$ CÔoí¶ go,
EM82.24 � Ooåg H«$m°g g§¶moOZ H$m Cn¶moJ H$a Hw$b 34
nwînH«$‘m| na namJrH$aU {H$¶m J¶m&

E’$1 g§H$am| H$m Am§H$bZ 
Hw$b 145 E’$1 (H¡$amo{bZm ãb¡H$amoO � Wm°ångZ grS>b¡g: 64
Am¡a godo {dbmS>© � Wm°ångZ grS>b¡g: 81) H$m AmH$bZ {d{^Þ

Breeding for mildew resistance (Phase-II):
Evaluation of promising hybrids and gene
pyramiding
Crossing programme conducted during October-
November, 2023
With the objective of gene pyramiding for mildew
resistance, total 34 inflorescence were crossed using
H82.24 x James cross combination.

Evaluation of F1 hybrids
Total 145 F1 (Carolina Blackrose x Thompson
Seedless: 64 and Seyve Villard x Thompson Seedless:
81) were evaluated for various bunch and berry
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Vm{bH$m 6. g’o$X ~rO dmbo A§Jya OrZmoQ>mBn H$s {H$e{‘e H$s O¡d amgm¶{ZH$ g§aMZm
Table 6.  Biochemical composition of raisins of 15 white seeded grape genotypes

à{d{ï> / Genotype {’$Zmob ({‘J«m/J«m) /
Phenol (mg/g)

Q>¡{ZZ ({‘J«m/J«m) / 
Tannin (mg/g)

E§Q>rAm°pŠgS|>Q> (%) /
Antioxidant (%)

E’$-26-8 / F-26-8 1.84 2.23 3.18

A§Jya H$bm§ / Angoor Kalan 3.78 4.37 4.87

B©10/34 / E10/34 2.25 2.83 4.72

Mr‘m gmh~r / Cheema Sahebi 2.28 2.65 2.87

EboS>mo / Aledo 3.56 3.89 4.05

{XbHw$e / Dilkush 3.19 3.81 4.52

H$m{S>©Zb / Cardinal 2.45 2.84 2.96

’$H$‹S>r / Phakdi 2.53 2.95 3.40

‘ñH$Q> no{Q>Q> J«oÝg / Muscat Petit Grains 2.54 3.05 3.71

nm§T>ar gho~r / Pandhari Sahebi 2.53 2.88 3.87

hþg¡Z H$Sw> / Hussain Kadu 2.24 2.82 2.47

pñnZ gmho~r / Spin Sahebi 2.34 2.71 3.85

B©gr-552020 / EC-552020 2.63 3.03 3.49

nobmo‘rZmo / Palomino 1.82 2.26 4.28

B©gr-552109 / EC-552109 2.41 2.80 2.77

EgS>r / SD(±) 0.55 0.58 0.74

II. A§Jya ‘| AmZwdm§{eH$ gwYma 
II. Genetic Improvement of Grape
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JwÀN> Am¡a ‘{U bjUm| (Vm{bH$m 7 Am¡a 8) Ho$ {bE {H$¶m J¶m&
XmoZm| Am~mXr¶m|  ‘| S§>R>b b§~mB© Ho$ {bE A{YH$V‘ {^ÞVm XO©
H$s JB© (H¡$amo{bZm ãb¡H$amoµO � Wm°ångZ grS>b¡g ‘| 26.9%
grdr Am¡a godo {dbmS>© � Wm°ångZ grS>b¡g ‘| 27.4% grdr)&
OZg§»¶m ‘| {^ÞVm H$mo à‘wI KQ>H$ {dûcofU (nrgrE) go Xem©¶m
Om gH$Vm h¡& nrgrE Zo nhbo Am¡a Xÿgao KQ>H$m|  ‘| XmoZm| OZg§»¶m
‘| H«$‘e… 60 à{VeV Am¡a 30 à{VeV go A{YH$ {^ÞVm H$s
ì¶m»¶m H$s ({MÌ 1 A Am¡a ~)&

characters (Table 7 and 8). Maximum variation was
recorded for peduncle length in both the population
(26.9 % CV in Carolina Blackrose × Thompson
Seedles and 27.4% CV in Seyve Villard × Thompson
Seedless). The variation in the population can be
depicted from the principal component analysis
(PCA). PCA explained more than 60 per cent and 30
per cent of variation in both population in first and
second component, respectively (Fig. 1 a and b).

Vm{bH$m 7. H¡$amo{bZm ãb¡H$amoµO � Wm°ångZ grS>b¡g OZg§»¶m (64 g§H$a) ‘| JwÀN> Am¡a ‘{U bjUm| ‘| {^ÞVm
Table 7. Variability for bunch and berry traits in Carolina Blackrose x Thompson Seedless population (64 F1 s)

bjU / Parameters Am¡gV / Mean gr‘m / Range gr.dr. / C.V.

JwÀN> dOZ (J«m) / Bunch weight (g) 237.6 48.3-522.0 16.5

JwÀN> b§~mB© (go) / Bunch length (cm) 14.0 8.37-23.7 14.8

JwÀN> Mm¡‹S>mB© ({‘‘r) / Bunch width (mm) 6.84 3.97-11.5 15.5

‘{U b§~mB© ({‘‘r) / Berry length (mm) 20.8 13.7-29.7 6.36

‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 16.8 11.3-23.0 8.49

25 ‘{U dOZ (J«m) / 25 Berry weight (g) 72.2 21.0-159.0 2.55

S§>R>b b§~mB© (go‘r) / Peduncle length (cm) 3.01 1.17-4.73 26.9

nwînd¥§V b§~mB© ({‘‘r) / Pedicel length (mm) 7.40 4.67-13.67 10.0

~«e b§~mB© ({‘‘r) / Brush length (mm) 5.58 3.33-8.67 12.5

‘ñQ> [aH$dar (%) / Must recovery (%) 65.5 49.1-98.4 2.65

‘{U Ñ‹T>Vm / Berry firmness (%) 61.3 20.1-89.0 2.94

JwÀN> gKZVm (‘{U/go‘r ) / Bunch compactness (Berries/cm) 4.26 1.64-12.60 23.8

J«moB§J {S>J«r S>oµO (OrS>rS>r) / Growing degree days (GDD) 1952 1489-2239 2.40

{MÌ 1. H¡$amo{bZm ãb¡H$amoµO � Wm°ångZ grS>b¡g (A) godo {dbmS>© � Wm°ångZ grS>b¡g (~) H$m à‘wI KQ>H$ {dûcofU
Fig. 1. PCA of Carolina Blackrose x Thompson Seedless (a) Seyve Villard x Thompson Seedless (b)

(A) / (a) (~) / (b)
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Vm{bH$m 8. godo {dbmS>© � Wm°ångZ grS>b¡g Am~mXr ‘| JwÀN> Am¡a ‘{U bjUm| Ho$ {bE ’o$ZmoQ>mB{nH$ {^ÞVm (81 g§H$a)
Table 8. Phenotypic variability for bunch and berry traits in Seyve Villard x Thompson Seedless population (81 F1)

bjU / Parameters Am¡gV / Mean gr‘m / Range gr.dr. / C.V.

JwÀN> dOZ (J«m) / Bunch weight (g) 237.2 41.3-574.3 19.7

JwÀN> b§~mB© (go) / Bunch length (cm) 15.13 7.73-24.8 12.7

JwÀN> Mm¡‹S>mB© ({‘‘r) / Bunch width (mm) 6.87 3.80-10.30 14.8

‘{U b§~mB© ({‘‘r) / Berry length (mm) 18.9 13.3-29.3 6.71

‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 16.1 12.3-23.3 7.26

25 ‘{U dOZ (J«m) / 25 Berry weight (g) 65.3 17.0-141 2.93

S§>R>b b§~mB© (go‘r) / Peduncle length (cm) 3.51 1.56-6.57 27.4

nwînd¥§V b§~mB© ({‘‘r) / Pedicel length (mm) 7.44 5.33-9.67 9.37

~«e b§~mB© ({‘‘r) / Brush length (mm) 5.48 3.0-9.60 12.5

‘ñQ> [aH$dar (%) / Must recovery (%) 65.2 29.4-98.4 2.56

‘{U Ñ‹T>Vm / Berry firmness (%) 56.6 26.3-86.1 2.82

JwÀN> gKZVm (‘{U/go‘r ) / Bunch compactness (Berries/cm) 4.57 1.23-9.77 17.7

J«moB§J {S>J«r S>oµO (OrS>rS>r) / Growing degree days (GDD) 1947 1675-2239 2.36

é{M Ho$ {d{^Þ bjUm| Ho$ {bE g§H$am| H$s nhMmZ
{d{^Þ é{MH$a  bjUm| Ho$ {bE g§H$a nhMmZo J¶o, O¡go àmH¥${VH$
ê$n go ~‹S>o ‘{U Am¡a T>rbo JwÀN>o, 25 ‘{U dOZ, ‘{U Ñ‹T>Vm,
S§>R>b b§~mB© Am¡a nwînd¥§V b§~mB© (Vm{bH$m 9)& EM84.24 H$mo
CƒV‘ ‘{U ì¶mg (23.33 {‘‘r) Am¡a àmH¥${VH$ ê$n go T>rbo
JwÀN>m| (<2 ‘{U/go‘r) Ho$ gmW nm¶m J¶m& nhMmZo JE JwU
{d{eï> g§H$am| H$mo àOZZ H$m¶©H«$‘ ‘| Cn¶moJ {H$¶m Om gH$Vm h¢&

JwÀN> Am¡a ‘{U bjUm| Ho$ AmYma na, Q>o~b CÔoí¶ Ho$ {bE nm§M
a§JrZ g§H$am|  (EM111.24, EM84.24, EM19.24, EM58.24,
EM68.24, EM65.24) H$s nhMmZ H$s JB© (Vm{bH$m 10, {MÌ
2)& g§H$a  EM84.24 ‘| ~hþV ~‹S>o ‘{U (24 {‘‘r) nmE JE
Am¡a à{V ‘{U dOZ >10.0 J«m‘ Wm& Bg g§H$a Ho$ JwÀN>o ~hþV
T>rbo (1.79 ‘{U/go‘r) Am¡a b§~o S§>R>b Am¡a nwînd¥§V b§~mB© dmbo
Wo& 

Identification of hybrids for traits of interest
Several F1s were identified for different traits of
interest such as naturally bold berries and loose
bunches, 25 berry weight, berry firmness, peduncle
length and pedicle length (Table 9). H84.24 was
reported with highest berry diameter (23.33 mm) and
naturally loose bunches (<2 berries/cm). Identified
sources can be useful in trait specific breeding
programme. 

Based on the bunch and berry traits, five coloured
hybrids (H111.24, H84.24, H19.24, H58.24, H68.24,
H65.24) were identified for table purpose (Table 10,
Fig. 2). Hybrid H84.24 had very large berries (>24
mm) with the single berry weight >10.0 g. Bunches
of this hybrid were very loose (1.79 berries/cm) with
long peduncle and pedicel length.
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Vm{bH$m 9. {d{^Þ é{MH$a bjUm| Ho$ {bE g§H$am| H$s nhMmZ
Table 9.  F1s identified with trait of interest

H«$.g§./
S.no.

é{MH$a bjU / 
Trait of interest

g§V{V / 
Progeny (no.)

F1s

1 àmH¥${VH$ ê$n go ~‹S>o ‘{U
({‘‘r) / Naturally bold
berries (mm)

CBR x TS (11) EM59.21/H59.21 (18.3), EM108.22/H108.22 (19), EM56.23/
H56.23 (19), EH$… 5.23/H45.23 (20.67), EH$… 4.23/H44.23 (22.33),
EM3.21/H33.21 (19.33), EM.22/H86.22 (19.67), EM.23/H98.23
(21.33), EN> .23/ H85.23 (21.33), EN> .23/ H94.23 (20), EM 4.21/
H44.21(21.3)

SV x TS (11) EM1.24/H21.24 (19), EM36.25/H36.25 (18.3), EM68.24/ H68.24
(20.3), EM95.24/H95.24 (18.67), EM76.24/H76.24 (19.67), EM
81.24/H81.24 (19), EM116.24/H116.24 (18.3), EM84.24/ H84.24
(23.33), EM16.25/H16.25 (18.33), EM114.24/H114.24 (19.67)

2 àmH¥${VH$ T>rbo JwÀN>
(2‘{U/go‘r) / 
Naturally loose bunches
(2 berries/cm)

CBR x TS (6) EM01.23/H01.23, EM34.23/H34.23, EM126.23/H126.23,
EM41.23/H41.23, EM44.21/H44.21, EM29.21/H29.21

SV x TS (6) EM58.24/H58.24, EM125.25/H125.25, EM65.24/H68.24,
EM86.24/H86.24, EM54.24/H54.24, EM84.24/H84.24

3 25‘{U dOZ (100 J«m) /
25 Berry weight (100 g)

CBR x TS (5) EM44.21/H44.21 (159), EM57.23/H57.23 (113), EM44.23/
H44.23(118), EM45.23/H45.23 (112), EM56.23/H56.23 (117)

SV x TS (8) EM122.24/H122.24 (112), EM58.24/H58.24 (140), EM68.24/
H68.24 (115), EM76.24/H76.24 (116), EM86.24/H86.24 (107),
EM81.24/H81.24 (124), EM65.24/H65.24 (141),
EM84.24/H84.24 (130)

4 ‘{U Ñ‹T>Vm (80%) / Firm
berry (80%)

CBR x TS (5) EM61.21/H61.21, EM72.23/H72.23, EM116.23/H116.23,
EM103.23/H103.23, EM104.23/H104.23, 

SV x TS (9) EM122.24/H122.24, EM58.24/H58.24, EM19.24/H19.24,
EM100.24/H100.24, EM13.24/H13.24, EM24.22/H24.22,
EM86.23/H86.23, EM44.21/H44.21, EM27.21/H27.21

5 S§>R>b b§~mB© (6 go‘r) /
Peduncle length (6 cm)

CBR x TS -

SV x TS (3) EM36.25/H36.25 (6.5), EM68.24/H68.24 (6.6), EM65.24/H65.24
(6.20)

6 nwînd¥§V b§~mB© (>8 {‘‘r) /
Pedicel length (>8 mm)

CBR x TS (9) EM06.23/H06.23, EM87.23/H87.23, EM34.23/H34.23,
EM115.23/H115.23, EM68.23/H68.23, EM33.21/H33.21,
EM07.21/H07.21, EM98.23/H98.23, EM14.21/H14.21

SV x TS (22) EM13.25/H13.25, EM71.25/H71.25, EM125.25/H125.25,
EM37.25/H37.25, EM36.25/H36.25, EM08.25/H08.25,
EM26.25/H26.25, EM07.25/H07.25, EM68.24/H68.24 (9.6),
EM95.24/H95.24, EM72.24/H72.24, EM86.24/H86.24,
EM81.24/H81.24, EM116.24/H116.24, EM84.24/H84.24,
EM24.22/H24.22, EM26.24/H26.24, EM42.25/H42.25,
EM103.25/H103.25, EM68.25/H68.25, EM86.25/H86.25,
EM122.25/H122.25, 
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H111.24 H84.24 H19.24

{MÌ 2. g§^m{dV a§JrZ Q>o~b A§Jya g§H$a EM111.24, EM84.24, EM19.24
Fig. 2. Promising coloured table grape hybrids H111.24, H84.24, H19.24

Vm{bH$m 10. Q>o~b à¶moOZ Ho$ {bE g§^m{dV g§H$a
Table 10.  Potential hybrids for table purpose 

g§H$a / Hybrids S>rE‘Ama /
DMR

JwÀN> dOZ
(J«m) /
Bunch

weight (g)

‘{U b§~mB©
({‘‘r) /
Berry
length
(mm)

‘{U ì¶mg
({‘‘r) /
Berry

diameter
(mm)

25 ‘{U
dOZ
(J«m) / 

25 Berry
weight

(g)

S§>R>b 
b§~mB© 

(go‘r) /
Peduncle

length
(cm)

nwînd¥§V
b§~mB©

({‘‘r) /
Pedicel
length
(mm)

‘ñQ> 
[aH$dar
(%) / 
Must

recovery
(mm)

EM111.24 / H111.24 3 379 29.7 22.0 170 4.37 7.33 54.1

EM84.24 / H84.24 7 571 28.0 24.7 265 8.57 8.71 67.9

EM19.24 / H19.24 7 302 20 17.7 83 3.83 8.10 65.0

EM58.24 / H58.24 1 343 27.7 20.7 152 6.50 8.67 63.8

EM68.24 / H68.24 7 454 30.3 22.8 138 6.50 7.67 63.0

EM65.24 / H65.24 7 515 28.7 24.6 204 7.37 7.33 56.5

nhMmZo JE g§^m{dV Q>o~b CÔoí¶ g§H$am| ‘| go, EM111.24 Am¡a
EM58.24 BZ-{ddmo Am¡a BZ-{dQ́>mo ñH«$sqZJ Xm¡amZ S>mCZr {‘ëS>¶y
à{VamoYH$ nmE JE&

Hw$b KwbZerb R>mog nXmW©, AåbVm, JyXo H$s ‘mÌm Am¡a ËdMm
H$s ‘moQ>mB© (Vm{bH$m 11) Ho$ AmYma na {H$e{‘e/‘Zw¸$m ~ZmZo
Ho$ {bE gmV a§JrZ g§H$am| H$m M¶Z {H$¶m J¶m& {H$e{‘e/‘moZw¸$m
Ho$ {bE 9 q~Xþ hoS>mo{ZH$ n¡‘mZo na g§doXr AmH$bZ {H$¶m J¶m
(Vm{bH$m 12)& ‘{U AmH$ma, ‘{U dOZ Am¡a {H$e{‘e Ho$ dOZ

Among the identified potential table purpose hybrids,
H111.24 and H58.24 were found resistant to downy
mildew in in-vivo and in-vitro screening.

Seven coloured hybrids were selected for
raisin/monukka making based on total soluble solids,
acidity, pulp content and skin thickness (Table 11).
Sensory evaluation was performed on 9 point hedonic
scale for prepared raisin/monukka made (Table 12).
Wide variation were recorded with respect to berry
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Ho$ g§~§Y ‘| ì¶mnH$ {^ÞVm XO© H$s JB©& g~go AÀN>m àXe©Z H$aZo
dmbo VrZ g§H$am| ‘| {H$e{‘e/‘moZw¸$m H$m AmH$ma Am¡a dOZ ‘|
{^ÞVm Wr& EM58.24, EM19.24 Am¡a EM84.24 Ho$ 100
{H$e{‘e/‘moZw¸$m H$m dOZ H«$‘e… 153.1 J«m, 78.6 J«m Am¡a
163.1 J«m Wm&

size, berry weight and 100 raisin weight. Three
hybrids performed best had different raisin/monukka
size and weight. The 100 raisin/monukka weight of
H58.24, H19.24 and H84.24 was 153.1 g, 78.6 g and
163.1 g, respectively. 

Vm{bH$m 11. {H$e{‘e à¶moOZ Ho$ {bE g§^m{dV g§H$a
Table 11.  Potential hybrids for raisin purpose

g§H$a / Hybrids JwÀN> dOZ
(J«m) /
Bunch
weight 

(g)

‘{U 
b§~mB©

({‘‘r) /
Berry
length
(mm)

‘{U ì¶mg
({‘‘r) /
Berry

diameter
(mm)

‘{U ì¶mg
({‘‘r) / 
25 Berry

weight (g)

100
{H$e{‘e
dOZ

(J«m‘) /
100 raisin
weight (g)

Q>rEgEg
(°~«r) /

TSS (°B)

AåbVm
(J«m/br) /

Acidity
(g/L)

‘{U Ñ‹T>Vm
(%) /
Berry

firmness
(%)

EM01.23 / H01.23 343 25.2 18.3 85.8 87.4 22.5 6.51 73.0

EM19.24 / H19.24 302 20.2 17.7 83.9 78.6 21.5 7.10 82.0

EM58.24 / H58.24 343 27.7 20.7 152.1 153.1 22.5 6.98 70.2

EM68.24 / H68.24 454 30.3 22.8 138.4 127.1 21.5 7.60 68.0

EM81.24 / H81.24 327 23.7 19.0 124.2 122.2 21.0 7.20 54.9

EM84.24 / H84.24 571 28.0 24.7 265.2 163.1 22.0 5.89 67.2

EM111.24 / H111.24 379 29.7 22.0 170.4 124.4 21.5 7.25 72.2

Vm{bH$m 12. {H$e{‘e g§doXr AmH$bZ 
Table 12.  Raisin sensory evaluation

g§doXr bjU / Sensory
Parameters
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JyXo H$s ‘mÌm / Pulp content 6.82 6.82 6.54 7.73 6.45 6.45 7.45 6.23 7.00

~ZmdQ> / Texture 6.91 7.00 6.64 7.27 6.91 6.64 7.18 5.89 6.54

{‘R>mg / Sweetness 7.73 7.27 6.91 7.18 6.64 6.54 7.82 5.41 6.00

âboda / Flavour 7.45 7.18 6.45 6.82 6.45 6.73 7.45 5.46 6.00

ñdmX / Taste 7.18 7.00 6.54 6.91 6.45 6.36 7.27 5.35 6.18

g‘J« ñdrH$m¶©Vm / 
Overall acceptability

7.36 6.91 6.73 7.45 6.64 6.45 7.54 5.89 6.27
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A§Jya H$s g§H$a {H$ñ‘m| H$mo ñdXoer g§J«h g§»¶m H$m
Amd§Q>Z
^mH¥$AZwn-amnmAmg§ã¶y, ZB© {X„r go 7 g§H$am| (EM111.24,
EM19.24, EM09.21, EM61.21, EM34.24, EM75.23,
EM68.24) Ho$ {bE ñdXoer g§J«h g§»¶mE§ àmá H$s JBª& 

g§ñWmZ ‘| ZB© A§Jya {H$ñ‘m| H$s nhMmZ
g§ñWmZ ñVa na {H$ñ‘m| na MMm© Am¡a nhMmZ Ho$ {bE
08/12/2023 H$mo g§ñWmZ {H$ñ‘ A{^kmZ g{‘{V H$s
EH$ Am°ZbmBZ ~¡R>H$ ~wbmB© JB©& C{MV {dMma-{d‘e© Ho$
~mX, g{‘{V Zo ~¡R>H$ ‘| Xmo g§H$a {H$ñ‘m| H$s nhMmZ H$s {g’$m[ae
H$s&

1. hmB{~«S> "EM84-24' H$mo Q>o~b CÔoí¶ Ho$ {bE g§ñWmZ ñVa
na "‘m§Oar ‘§Owbm' Ho$ ê$n ‘| nhMmZm J¶m&

2. hmB{~«S> "EM19-24' H$mo Q>o~b Am¡a ‘wZ¸$m à¶moOZm| Ho$ {bE
g§ñWmZ ñVa na "‘m§Oar ‘Ywam' Ho$ ê$n ‘| nhMmZm J¶m&

A§Jya ‘| àmH¥${VH$ ê$n go {dab JwÀN>o Am¡a ~‹S>r
‘{U Ho$ {bE àOZZ
àmH¥${VH$ ê$n go T>rbo JwÀN>m| Am¡a ~‹S>o ‘{U Ho$ {bE
H«$m°qgJ H$m¶©H«$‘ 
àmH¥${VH$ ê$n go T>rbo JwÀN>m| Am¡a ~‹S>o ‘{U¶m| Ho$ CÔoí¶ go Xmo
H«$m°qgJ g§¶moOZ {bE JE& ~rO¶wº$ � ~rO a{hV H«$m°g ‘|, 220
nwînH«$‘m| H$mo H«$m°g {H$¶m J¶m Am¡a g^r JwÀN>m| ‘| {dH${gV hþE
(Vm{bH$m 13)& hmbm±{H$, ~rO a{hV � ~rO¶wº$ H«$m°g ‘|, 462
nwînH«$‘m| ‘| go 442 nwînH«$‘ JwÀN>m| ‘| {dH${gV hþE&

~rOa{hV ‘mV¥ n¡V¥H$  H$m Cn¶moJ H$a BZ-{dQ´>mo g§V{V
{dH$gZ 
A§Jya àOZZ H$m¶©H«$‘ ‘| g§V{V {dH$gZ EH$ ~‹S>r MwZm¡Vr h¡,
ImgH$a O~ ~rO a{hV g§VmZ H$s g§^mdZm H$mo ~‹T>mZo Ho$ {bE
~rO a{hV OrZmoQ>mBn H$mo ‘mXm n¡V¥H$ Ho$ ê$n ‘| Cn¶moJ {H$¶m OmE&
H$‘ ~rO {Z‘m©U Xa ‘w»¶ ê$n go {ZfoMZ nümV ~mYmAm| go
àma§{^H$ ^«yU J^©nmV Ho$ H$maU hmoVr h¡& Bg{bE, ^«yU ~Mmd
VH$ZrH$ H$mo âbo‘ grS>b¡g Am¡a {H«$‘gZ grS>b¡g ‘| ‘mZH$sH¥$V
{H$¶m J¶m, {OZH$m Cn¶moJ ‘mV¥ n¡V¥H$ ê$n ‘o àOZZ H$m¶©H«$‘ ‘|
{H$¶m J¶m& âbo‘ grS>b¡g � aoS> ½bmo~ H«$m°g ‘|118 ^«yU O~{H$
{H«$‘gZ grS>b¡g � ‘m§Oar ZdrZ H«$m°g ‘| 5 ^«yUnm¡Yo ‘| A§Hw$[aV
hþE (Vm{bH$m 14 Am¡a {MÌ 4)& ^«yU ~Mmd H$s g’$bVm H$m
{ddaU Vm{bH$m 14 ‘| àñVwV {H$¶m J¶m h¡& dV©‘mZ ‘|, âbo‘
grS>b¡g � aoS> ½bmo~ Ho$ 11 g§H$a joÌ ‘| ñWm{nV {H$E JE Wo&

Allotment of indigenous collection numbers to
grape hybrids
Indigenous collection numbers were obtained from
ICAR-NBPGR, New Delhi for 7 hybrids (H111.24,
H19.24, H09.21, H61.21, H34.24, H75.23, H68.24).

Identification of new grape varieties at institute
An online meeting of the Institute Variety
Identification Committee was convened on
08/12/2023 to discuss and identify the varieties at the
institute level. After due deliberations, the committee
recommended the identification of two hybrids in the
meeting.

1. Hybrid H84-24 was identified at the institute level
as ‘MANJARI MANJULA’ for table purpose.

2. Hybrid H19-24 was identified as ‘MANJARI
MADHURA’ at the institute level for table and
munakka purposes.

Breeding for naturally loose bunches and
bold berries in grapes
Crossing programme conducted for naturally
loose bunches and bold berries
Two crossing combinations were taken for the
objective of naturally loose bunches and bold berries.
In seeded x seedless cross, 220 inflorescences were
crossed and all set into bunches (Table 13). However,
in seedless x seeded cross, 442 inflorescences were
set to bunches from the 462 inflorescence crossed.

In-vitro progeny development using seedless
female parents
Progeny development is one of the major challenge
in grape breeding programme, particularly when
seedless genotype to be used as a female parent to
increase the possibility of seedless progeny. The low
seed formation rate is mainly because of early embryo
abortion due to post fertilization barriers. Therefore,
embryo rescue technique was standardized in Flame
Seedless and Crimson Seedless, which were used as
female parents in the breeding programme. In the
Flame Seedless x Red Globe cross, 118 embryos were
germinated into the plantlet, while 5 embryos were
developed into plantlet in Crimson Seedless x Manjari
Naveen cross (Table 14 anf Fig. 4). The detail of
embryo rescue success is presented in table 14. At
present, 11 hybrids of Flame Seedless x Red Globe
were established in the field.
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Vm{bH$m 13. AŠQy>~a-Zd§~a, 2023 Ho$ Xm¡amZ Am¶mo{OV H«$m°qgJ H$m¶©H«$‘
Table 13.  Crossing programme conducted during October-November, 2023

g§.H«$./
S.no.

H«$m°g g§¶moOZ / Cross combinations nwpînV JwÀN> g§»¶m / 
No. of bunches

crossed

‘{U {dH${gV 
JwÀN> g§»¶m / 

No. of bunches
with berry setting

~rO¶wº$ � ~rO a{hV / Seeded x Seedless

1 aoS> ½bmo~ � Wm°ångZ grS>b¡g / Red Globe x Thompson Seedless 115 115

2 aoS> ½bmo~ � âbo‘ grS>b¡g / Red Globe x Flame Seedless 105 105

Hw$b / Total 220 220

~rOa{hV � ~rO¶wº$/~rOa{hV / Seedless x Seeded / Seedless

3 âbo‘ grS>b¡g � aoS> ½bmo~ / Flame Seedless x Red Globe 187 167

4 {H«$‘gZ grS>b¡g � ‘m§Oar ZdrZ / Crimson Seedless x Manjari Naveen 55 55

Hw$b / Total 242 222

Hw$b ¶moJ / Grand total 462 442

Vm{bH$m 14. âbo‘ grS>b¡g � aoS> ½bmo~ Am¡a {H«$‘gZ grS>b¡g � ‘m§Oar ZdrZ ‘| BZ-{dQ´>mo g§V{V {dH$gZ 
Table 14.  In-vitro progeny development in Flame Seedless x Red Globe and Crimson Seedless x Manjari Naveen

H«$.g§./
S.no.

n¡V¥H$ g§¶moOZ / 
Parental combination (♀ x ♂)

àñWm{nV A§S>mUw /
Ovules

inoculated

n¥W{H$V ^«yU /
Embryos
isolated

A§Hw$[aV ^«yU /
Embryos

germinated

{dH${gV nm¡Yo /
Plantlet

developed

1 âbo‘ grS>b¡g � aoS> ½bmo~ / 
Flame Seedless x Red Globe

2553 239 (9.36%) 142 (5.56%) 118 (4.6%)

2 {H«$‘gZ grS>b¡g � ‘m§Oar ZdrZ H«$m°g /
Crimson Seedless x Manjari Naveen

1055 15 (1.43%) 5.00 5.00

�
{MÌ 3. aoS> ½bmo~ go BZ-{dQ´>mo g§V{V {dH$gZ 

Fig. 3. In-vitro progeny development from Red Globe
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{MÌ 4. âbo‘ grS>b¡g � aoS> ½bmo~ H«$m°g ‘| ^«yU ~Mmd Ho$ ‘mÜ¶‘ go g§V{V {dH$gZ  
Fig. 4. Progeny development in Flame Seedless x Red Globe cross through embryo rescue

Isolation of ovule
from berry

Ovule Embryo isolation Embryo germination

Plantlet developed
from embryo

~rOg{hV g§H$moMr A§Hw$aU {H$ñ‘ aoS> ½bmo~ go BZ-{dQ´>mo
g§V{V {dH$gZ 
aoS> ½bmo~ Ho$ ~rO, nwînZ Ho$ 40, 50, 60, 70, 80, 90 Am¡a
100 {XZ ~mX Ho$ ‘{U¶m| go {ZH$mbo JE ({MÌ 3)& ^«yUm| H$mo
~rOm| ‘| go {d{^Þ {dH$mg MaUm| ‘| {dÀN>o{XV H$a n¥WH${H$¶m
J¶m Am¡a S>ãë¶ynrE‘ ‘r{S>¶m na A§Hw$[aV hoVw àñWm{nV {H$¶m
J¶m&  nma§n[aH$ ~rO A§Hw$aU {d{Y (bJ^J 5 à{VeV) H$s VwbZm
‘|, nwînZ hmoZo Ho$ 70-80 {XZm| ~mX n¥WH$ {H$E ̂ «yU ̂ «yUmo ‘| nm¡Ym
{dH$gZ Amd¥{Îm A{YH$V‘ (90-100%) nmB©  JB©& BZ MaUm|
nümV ^«yU n¥WH«$H$aU n[aUm‘ñdê$n ^«yU Ho$ A§Hw$aU ‘| ^mar
{JamdQ> XO© hþB©& BZ-{dQ´>mo àmoQ>moH$m°b Ho$ ‘mÜ¶‘ go Iwbo nam{JV
aoS> ½bmo~ go Hw$b 121 nm¡Yo {dH${gV {H$E JE&

àjo{ÌH$ g§V{V pñW{V 
dV©‘mZ ‘|, Hw$b 129 E’$1 g§V{V (aoS> ½bmo~ � âbo‘ grS>b¡g:
81 Am¡a aoS> ½bmo~ � Wm°ångZ grS>b¡g: 48) joÌ ‘| ñWm{nV h¢&
OZdar 2023 Ho$ Xm¡amZ, 78 E’$1 g§V{V (aoS> ½bmo~ � âbo‘
grS>b¡g: 52 Am¡a aoS> ½bmo~ � Wm°ångZ grS>b¡g: 26) H$mo
ñWmZm§V[aV {H$¶m J¶m Am¡a joÌ ‘| ñWm{nV {H$¶m J¶m&

a§JrZ A§Jyam| H$m AmZwdm§{eH$ gwYma
H«$m°qgJ H$m¶©H«$‘ (2023-2024)
Hw$b Mma ~rO¶wº$ � ~rOa{hV H«$m°g AWm©V, aoS> ½bmo~ � {H«$‘gZ
grS>b¡g, ‘Yw A§Jya � {H«$‘gZ grS>b¡g, ‘Yw A§Jya � ’¢$Q>mgr
grS>b¡g, {H«$g‘g amoO � {H«$‘gZ grS>b¡g Am¡a ’¢$Q>gr grS>b¡g
� aoS> ½bmo~ go g§H$a Am~mXr {dH${gV H$aZo H$m à¶mg {H$¶m
(Vm{bH$m 15)& Hw$b 414 H«$m°g nwînH«$‘m| ‘| go 343 H«$m°g JwÀN>o

In-vitro progeny development using seeded shy
germinating variety Red Globe
Red Globe seeds were extracted from the berries after
40, 50, 60, 70, 80, 90 and 100 days after flowering
(Fig. 3). Embryos at various development stages were
isolated by dissecting seeds and allowed to be
germinated on WPM media. The frequency of
development into plantlet was maximum (90-100%)
when embryos were isolated from 70-80 days after
flowering in comparison to 5 per cent (approximately)
germination from traditional seed germination
method. Embryo isolation after these stages resulted
in steep decline in germination. Total 121 plantlets
were developed from open pollinated Red Globe
through in-vitro protocol.

Status of field established progeny
At present, a total of 129 F1 progenies (Red Globe x
Flame Seedless: 81 and Red Globe x Thompson
Seedless: 48) have been established in the field.
During January 2023, 78 F1 progenies (Red Globe x
Flame Seedless: 52 and Red Globe x Thompson
Seedless: 26) were transferred and established in the
field. 

Genetic improvement of coloured grapes
Crossing programme (2023-2024)
Total four seeded x seedless crosses viz., Red Globe
x Crimson Seedless, Madhu Angoor x Crimson
Seedless, Madhu Angoor x Fantasy Seedless,
Christmas Rose x Crimson Seedless and Fantasy
Seedless x Red Globe were attempted to developed
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BZ Mma H«$m°g go àmá hþE& ^«yU ~Mmd AÜ¶¶Z Ho$ {bE EH$ ~rO
a{hV � ~r{OV H«$m°g, ’¢$Q>mgr grS>b¡g � aoS> ½bmo~ ^r {dH${gV
{H$¶m J¶m&

hybrid population (Table 15). Out of 414 crossed
inflorescences, 343 crossed bunches were obtained
from these four crosses. A seedless x seeded cross
from Fantasy Seedless x Red Globe was also

Vm{bH$m 15. H«$m°qgJ H$m¶©H«$‘ (2023-2024)
Table 15.  Crossing programme (2023-2024)

H«$.g§./
S.no.

H«$m°g / Cross H«$m°g nwînJwÀN> / 
Inflorescence crossed

1 aoS> ½bmo~ � {H«$‘gZ grS>b¡g / Red Globe x Crimson Seedless 21

2 ‘Yw A§Jya � {H«$‘gZ grS>b¡g / Madhu Angoor x Crimson Seedless 153

3 ‘Yw A§Jya � ’¢$Q>mgr grS>b¡g / Madhu Angoor x Fantasy Seedless 42

4 {H«$g‘g amoO � {H«$‘gZ grS>b¡g / Christmas Rose x Crimson Seedless 127

5 ’¢$Q>mgr grS>b¡g � aoS> ½bmo~ / Fantasy Seedless x Red Globe 71

6 Hw$b / Total 414

{MÌ 5. g§H$a Am~mXr H$m {dH$mg  
Fig. 5. Hybrid population development  

g§V{V {dH$gZ Am¡a joÌ ñWmnZm: VrZ H«$m°g AWm©V aoS> ½bmo~
� ’¢$Q>mgr grS>b¡g (93), ‘Yw A§Jya � ’¢$Q>mgr grS>b¡g (136)
Am¡a {H«$g‘g amoO � ’¢$Q>mgr grS>b¡g (136) go Hw$b 365 g§H$a
nm¡Yo {dH${gV Ed§ CÝho joÌ ‘| ñWmZm§V[aV {H$¶m J¶m ({MÌ 5)&
O~{H$ aoS> ½bmo~ � ’¢$Q>mgr grS>b¡g Ho$ 72 Am¡a {H«$g‘g amoO �
’¢$Q>mgr grS>b¡g Ho$ 56 Am¡a ‘Yw A§Jya � ’¢$Q>mgr grS>b¡g Ho$
102 g§H$a nm¡Yo joÌ ñWmZm§VaU Ho$ {bE V¡¶ma h¢&

’¢$Q>mgr grS>b¡g ‘| ^«yU ~Mmd AÜ¶¶Z: ’¢$Q>mgr grS>b¡g �
aoS> ½bmo~ Ho$ H«$m°g go Hw$b 1000 A§S>mUwAm| H$mo ’$bZ Ho$ 35-
50 {XZm| Ho$ Xm¡amZ JwÀN>m| go AbJ {H$¶m J¶m& BÝh| Xmo ‘r{S>¶m

Progeny development and field establishment:
Total 365 hybrids developed from Red Globe x
Fantasy Seedless (93), Madhu Angoor x Fantasy
Seedless (136) and Christmas Rose x Fantasy
Seedless (136) were transferred in the field (Fig. 5).
Whereas 72 hybrids of Red Globe x Fantasy Seedless
and 56 hybrids plant of Christmas Rose x Fantasy
Seedless and 102 hybrid plants of Madhu Angoor x
Fantasy Seedless are ready to transfer in the field.

Embryo rescue study in Fantasy Seedless: Total
1000 ovules from the cross of Fantasy Seedless x Red
Globe were isolated from the bunches sampled during
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O¡go g§emo{YV hm’$ ñQ´>oÝW ‘wam{eJ Am¡a ñHy$J (E‘Eg) Am¡a {Ze
na ~rOm§S> A§Hw$aU Ho$ {bE àñWm{nV {H$¶m J¶m Am¡a {dH${gV
ßbm§Q>boQ> H$mo dwS>r ßbm§Q> ‘r{S>¶m (S>ãë¶ynrE‘) na ~ZmE aIm
J¶m& Bg AÜ¶¶Z ‘| BZ-Amodwbmo A§Hw$aU Ñ{ï>H$moU H$m Cn¶moJ
{H$¶m J¶m& g§emo{YV {Ze ‘r{S>¶m ‘| ’¢$Q>mgr grS>b¡g � aoS> ½bmo~
H«$m°g Ho$ ~rOm§S> A§Hw$aU 30.20 à{VeV Am¡gV nm¶m J¶m Omo
6.80 à{VeV g§emo{YV E‘Eg ‘r{S>¶m na A§Hw$aU H$s VwbZm ‘|
~ohVa Wm (Vm{bH$m 16 Am¡a {MÌ 6)& 

35-50 days after flowering. These were inoculated on
modified half strength Moorashige & Skooge (MS)
and Nitsch for ovule germination and the developed
plantlet were maintained on Woody Plant media
(WPM). In-ovulo germination approach was used in
this study. Modified Nitsch was found efficient in
ovule germination of Fantasy Seedless x Red Globe
cross which has resulted in higher success rate with
average of 30.20 per cent in comparison 6.80 per cent
on modified MS medium (Table 16 and Fig. 6).

Vm{bH$m 16. ’¢$Q>mgr grS>b¡g � aoS> ½bmo~ H«$m°g Ho$ ~rOm§S> A§Hw$aU na VwbZmË‘H$ AÜ¶¶Z
Table 16.  Comparative study on ovule germination of Fantasy Seedless x Red Globe cross

‘r{S>¶m g§¶moOZ / Media composition àñWm{nV A§S>mUw /
Ovules  inoculated

~MmE JE nm¡Ym| H$s g§»¶m /
No. of seedling rescued

[aH$dar / 
Recovery (%)

Nitsch medium + IBA@2.5 µM + 6BA @4.4
µM + 0.01% casein hydrolysate 500 151 30.20

Half strength MS medium + 6BA @4.4 µM +
IBA@2.5µM +  0.01% casein hydrolysate 500 34 06.80

{MÌ 6. ^«yU ~Mmd VH$ZrH$ Ho$ ‘mÜ¶‘ go àmá A§Hw$a
Fig. 6. Seedlings obtained through embryo rescue technique 

^«yU ~Mmd nÕ{V Ûmam CËnÞ nm¡Ym| H$m gÑ‹T>rH$aU: ’¢$Q>mgr
grS>b¡g � aoS> ½bmo~ Ho$ H«$m°g go, ^«yU ~Mmd Ho$ ‘mÜ¶‘ go 185
nm¡Yo {dH${gV {H$E JE& BZ‘| go 82 nm¡Yo gÑ‹T>rH$aU Ho$ A§VJ©V
h¢& A~ AÝ¶ 103 nm¡Yo gÑ‹T>rH$aU Ho$ àJ{V na h¢ ({MÌ 7)&

Hardening of Embryo rescued plants: From the last
year’s cross of Fantasy Seedless x Red Globe, 185
plants were developed through embryo rescue. Out of
these, only 82 are under hardening. Another 103
plants are ready for hardening (Fig. 7).

{MÌ 7. ^«yU ~Mmd nÕ{V Ûmam CËnÞ nm¡Ym| H$m gÑ‹T>rH$aU 
Fig. 7. Hardening of embryo rescued plants
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~rO gwáVm {d‘moMZ Ho$ {bE g§emo{YV àmoQ>moH$m°b
aoS> ½bmo~ EH$ ~‹S>r ‘{U dmbr {H$ñ‘ h¡ Am¡a BZ JwUm| Ho$ {bE ¶h
{d{^Þ àOZZ H$m¶©H«$‘m| ‘| n¡V¥H$ ê$n ‘| Cn¶moJ {H$¶m OmVm h¡&
Xþ̂ m©½¶ go ¶h ~rO àgw{á H$mo Xem©Vm h¡& ñVarH$aU Am¡a amgm¶{ZH$
ñHo$[a{’$Ho$eZ VH$ZrH$m| H$m Cn¶moJ H$aHo$ BgH$s ~rO àgw{á H$mo
Vmo‹S>Zo H$m à¶mg {H$¶m J¶m& {nN>bo df© ~rO CnMma ‘| ~rOm| H$mo
H«${‘H$ ê$n go nmZr Am¡a hmBS´>moOZ noamoŠgmBS> 1M ‘| 24 K§Q>o
VH$ {^JmoZm em{‘b Wm; BgHo$ ~mX α-E‘mBboµO @500 nrnrE‘
‘| 36 K§Q>o VH$ {^JmoZo Am¡a A§V ‘| OrE3 @200 nrnrE‘ ‘| 24
K§Q>o VH$ {^JmoZo Ho$ ~mX VrZ gámh VH$ 4°C na Z‘ aoV ‘| R>§S>m
H$aZo go aoS> ½bmo~ ‘| ~rO A§Hw$aU 73 à{VeV VH$ àmá hþAm& 

Bg CnMma H$mo A~ gwì¶dpñWV H$a Bg‘| ~rOm| H$mo H«$‘e… nmZr
Am¡a hmBS´>moOZ noamoŠgmBS> @1M ‘| 24 K§Q>o Ho$ CnMma ~mX α-
E‘mBboµO @500 nrnrE‘ ‘| 48 K§Q>m| Ho$ {bE Am¡a A§V ‘|
OrE3100 nrnrE‘ ‘| 24 K§Q>m| Ho$ {bE {^Jmo¶m J¶m& {’$a
CnMm[aV ~rOm| H$mo Mma gámh VH$ 4 °C na Z‘ aoV ‘| R>§S>m H$aZo
Ho$ {bE aIm J¶m& Bggo  aoS> ½bmo~ ‘| 84 à{VeV ~rO A§Hw$aU
àmá hþAm& OrE3 ‘mÌm ‘| g§emoYZ, α-E‘mBboµO H$s {^JmoZo H$s
Ad{Y Am¡a erVbZ Ad{Y Ho$ {dñVma Zo {nN>bo CnMma H$s VwbZm
‘| ~rO A§Hw$aU H$mo 11 à{VeV ~‹T>m¶m h¡& Bg àmoQ>moH$m°b go A§Jya
{H$ñ‘ "‘Yw A§Jya' ‘| 100 à{VeV ~rO A§Hw$[aV hþE ({MÌ 8)&

g§ñWmZ ‘| AÝ¶ qQ>Qy>[a¶a OrZmoQ>mBn O¡go E{bH$m§Q>o ~m°eoQ>, ê$~r
aoS>, ‘m§Oar ‘o{S>H$m, nygm Zda§J, EM-27, nygm Zda§J � aoS>
½bmo~ Am¡a B©26-15 Ho$ gmW {d{^Þ ’$b n[an¹$Vm MaUm| ‘|
"Q>|Q>çy[a¶a' hmB{~«S> E2/14' (Cƒ E§Wmogm¶{ZZ gm‘J«r Ho$ {bE)
H$m VwbZmË‘H$ AÜ¶¶Z àJ{V na h¡&

Modification in protocol for breaking seed
dormancy
Red Globe is being used as a parent in various
breeding programme for imparting bold fruit trait.
Unfortunately variety exhibits seed dormancy. The
efforts were made to break its seed dormancy using
stratification and chemical scarification techniques.
In the last year, seed germination up to 73 per cent
was observed by soaking of seeds sequentially in
water and hydrogen peroxide @1M for 24 hours;
again soaked in α-amylase @500 ppm for 36 hours
and finally in GA3 @200 ppm for 24 hours followed
by chilling in moist sand at 4°C for three weeks. 

This protocol was fine-tuned by soaking of seeds
sequentially in water and hydrogen peroxide @1M for
24 hours respectively; followed by soaking in α-
amylase @500 ppm for 48 hours and finally in GA3
@100ppm for 24 hours. Seeds were kept for chilling
in moist sand at 4°C for four weeks. The modified
protocol resulted in 84 per cent seed germination.
Modification in GA3 dose, soaking duration of α-
amylase and extension of chilling duration has
elevated the germination per cent by 11%. While upto
100 per cent germination was achieved by this pro-
tocol in the grape variety ‘Madhu Angoor’ (Fig. 8).

The comparative study of ‘teinturier’ hybrid A2/14’
(for high anthocyanin content) at different fruit
maturity stages along with other teinturier genotypes
available at institute viz. Alicante Bauschet, Rubi Red,
Manjari Medika, Pusa Navrang, H-27, Pusa Navrang
x Red Globe and E26-15 is in progress.

{MÌ 8. ~rO CnMma à^m{dV A§Hw$aU  
Fig. 8. Germination after seed treatment 
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gyIo Am¡a bdUVm ghZerbVm Ho$ {bE A§Jya
‘ybd¥§V H$m AmZwd§{eH$ gwYma (MaU-I)
H«$m°qgJ H$m¶©H«$‘: ’$bZ H$mb 2023-24 Ho$ Xm¡amZ; VrZ H«$m°g
g§¶moOZm| AWm©V S>m°J[aO � 140Ama¶y, S>m°J[aO � 1103nr Am¡a
S>m°J[aO � 110Ama Ho$ n[aUm‘ñdê$n 148 H«$m°g JwÀN>o àmá {H$E
JE (Vm{bH$m 17)&

Genetic improvement of grape rootstocks
for drought and salinity tolerance (Phase-I)
Crossing program: During the fruiting season 2023-
24; three crosses viz., Dogridge x 140Ru, Dogridge x
1103P and Dogridge x 110R were attempted and 148
crossed bunches were obtained (Table 17).

Vm{bH$m 17. H«$m°qgJ H$m¶©H«$‘ (2023-2024)
Table 17.  Crossing programme (2023-2024)

H«$.g§./
S.no.

H«$m°g / Cross H«$m°g {H$E JE nwînH«$‘> / 
Inflorescences crossed

1 S>m°J[aO � 140Ama¶y / Dogridge x 140Ru 57

2 S>m°J[aO � 1103nr / Dogridge x 1103P 42

3 S>m°J[aO � 110Ama / Dogridge x 110R 49

4 Hw$b / Total 148

S>m°J[aO ‘| An[an¹$ ‘{UnmV ‘| KQ>m¡Vr: S>m°J[aO ‘| JwÀN>o
N>moQ>o hmoVo h¡ {Og‘| Ho$db 8-14 ‘{U à{V JwÀN> hmoVo h¢& BgHo$
Abmdm ¶h ‘{U {dH$mg MaU go boH$a n[an¹$Vm VH$ ^mar
‘{UnmV Xem©Vm h¡.  Bg H$maU g§H$a nm¡Y|  àmá H$aZo ‘| H${R>ZmB©
hmoVr h¡& {nN>bo df© ‘{UnmV Ho$ H$maU JwÀN>o àmá Zhr hmo gHo$&
Bg g‘ñ¶m H$mo hb H$aZo Ho$ {bE, {dH$mg àdV©H$m| O¡go AmB©~rE
@20 nrnrE‘ Am¡a CaCl2 @75% H$m à¶moJ ’$b bJZo na
Am¡a 15 {XZm| Ho$ A§Vamb na Xÿgam à¶moJ Am¡a BgHo$ ~mX 50%
doamBgZ na H¡$pëe¶‘ ZmBQ´>oQ> H$m à¶moJ Adm§{N>V ‘{UnmV na
à{V~§Y H$s Om§M H$aZo Ho$ {bE {H$¶m J¶m& nMmg à{VeV doamBgZ
MaU na H¡$pëe¶‘ ZmBQ´>oQ> H$m AZwà¶moJ ‘{UnmV H$mo 85 go 17
à{VeV VH$ H$‘ H$aZo ‘| à^mdr nm¶m J¶m&

^maVr¶ n[apñW{V¶m| ‘| A§Jya (dr{Q>g {dZr’o$am
Eb.) Ho$ JwÀN> aMZm g§~§Yr bjUm| H$s Š¶yQ>rEb
‘¡qnJ
JwÀN> aMZm g§~§{YV bjUm| na ‘m¡g‘r à^md H$mo g‘PZo Ho$ {bE,
122 A§Jya OrZmoQ>mBn Ho$ VrZ gmb Ho$ ’o$ZmoQ>mBqnJ S>oQ>m H$m
{dûcofU {H$¶m J¶m& VrZ dm{f©¶ S>oQ>m, ‘{U b§~mB©, ‘{U Mm¡‹S>mB©,
‘{U dOZ Am¡a JwÀN> b§~mB© O¡go bjUm| ‘| AÀN>o ghg§~§Y H$s
Amoa g§Ho$V XoVm h¡ (Vm{bH$m 18), O~{H$ AÝ¶ bjUm| O¡go JwÀN>
dOZ, S§>R>b b§~mB©, nwînd¥§V b§~mB©, nhbr Am¡a Xÿgar emIm H$s
b§~mB© ‘| H$‘ ghg§~§Y XoIm J¶m& &

Minimization of immature berry drop in
Dogridge: Dogridge vines has very small bunch with
only 8-14 berries per bunch. Heavy berry shattering
tendency is also observed from berry development
stage till maturity. It results as big barrier in obtaining
hybrid population. Due to this problem, crossed
bunches could not harvested last year. To tackle this
problem, the applications of growth promoters like
IBA @20 ppm at fruit set, CaCl2 @0.75% at fruit set
and second application again at 15 days interval
followed by application of calcium nitrate at 50%
veraison were tried to restrict the unwanted berry
drop. Application of calcium nitrate at 50% veraison
stage was found effective to reduce the berry drop
from 85 to 17 per cent.

QTL mapping of bunch architecture
related traits in Grapes (Vitis vinifera L.)
under Indian conditions
Three years phenotyping data of 122 grape genotypes
was analysed to understand the seasonal effect on the
bunch architecture related traits. Data indicated that
traits like berry length, berry width, berry weight and
bunch length has good correlation across three years
(Table 18) whereas other traits like bunch weight,
pedicle length, peduncle length, first and second
ramification length showed low correlation.
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Vm{bH$m 18. JwÀN> Am¡a ‘{U bjUm| Ho$ {bE df© AZwgma ghg§~§Y
Table 18.  Year-wise correlation for bunch and berry traits

bjU / Trait 2020 vs 21 2020 vs 22 2021 vs 22

‘{U ì¶mg / Berry width 0.70 0.66 0.71

‘{U b§~mB© / Berry length 0.74 0.79 0.80

‘{U dOZ / Berry weight 0.73 0.70 0.78

JwÀN> b§~mB© / Bunch length 0.40 0.58 0.38

EgEZnr S>oQ>m Am¡a 122 A§Jya OrZmoQ>mBn H$s ‘{U b§~mB©, ‘{U
ì¶mg, ‘{U dOZ Am¡a JwÀN> b§~mB© Ho$ {bE VrZ gmb Ho$
’o$ZmoQ>mBqnJ S>oQ>m H$m Cn¶moJ, gm°âQ>do¶a G-PIT ‘| H$m¶m©pÝdV
N>h AbJ-AbJ ‘m°S>bm| (OrEbE‘, E‘EbE‘, grE‘EbE‘,
E‘E‘EbE‘, pãb§H$, ’$m‘©grnr¶y) H$m Cn¶moJ H$aHo$ OrZmo‘ dmBS>
Egmo{gEeZ {dûcofU Ho$ {bE {H$¶m J¶m& Š¶y-Š¶y ßbm°Q²g Ho$
g§Ho$Vm|Zwgma OrEbE‘ ‘m°S>b Ho$ {bE nr-d¡ë¶y Ano{jV ‘yë¶m| go
~hþV A{YH$ {dM{bV Wr Omo Egmo{gEeZ {dûcofU Ho$ {bE
Cn¶wº$ Zht Wm&

àË¶oH$ JwU Ho$ {bE ~‹S>r g§»¶m ‘| ‘mH©$a bjU-g§K XoIo JE&
hmbm±{H$, VrZ ¶m A{YH$ ‘m°S>bm| Ûmam nydm©Zw‘m{ZV Am¡a AÀN>o
’o$ZmoQ>mB{nH$ {^ÞVm H$mo g‘PmZo dmbo ‘mH©$am| H$mo bjU Ho$ {bE
OrZmo{‘H$ joÌm| H$mo Xem©Zo dmbo ‘hËdnyU© ‘mH©$a ‘mZm J¶m& BZ na
AmYm[aV, 13 EgEZnr JwÀN> b§~mB© Ho$ {bE ‘hËdnyU© nm¶m J¶m& 

Mma EgEZnr EbOr15 na, VrZ EbOr9 na pñWV Wo, O~{H$
EbOr 6, 8, 11, 14 Am¡a 18 ‘| go àË¶oH$ ‘| EH$ EgEZnr Wm&
BZ‘| go N>h EgEZnr Zo JwÀN> b§~mB© Ho$ {bE 10% go A{YH$
{^ÞVm H$m ñnï>rH$aU {H$¶m& ‘{U b§~mB© Ho$ {bE, {d{^Þ ‘m¡g‘m|
‘| VrZ ¶m A{YH$ ‘m°S>bm| Ûmam Zm¡ EgEZnr H$mo AZw‘m{ZV {H$¶m
J¶m Wm& EbOr5, EbOr9, EbOr19 àË¶oH$ ‘| Xmo ‘mH©$a Wo,
eof VrZ ‘mH©$a EbOr 3, 4 Am¡a 8 na pñWV Wo& N>h EgEZnr
Zo ‘{U b§~mB© Ho$ {bE 10% go A{YH$ ’o$ZmoQ>mB{nH$ {^ÞVm Xem©B©& 

AR>mah ‘mH©$a ‘{U ì¶mg Ho$ gmW ‘hËdnyU© ê$n go Ow‹S>o hþE nmE
JE& Mma ‘mH©$a EbOr4 na, VrZ-VrZ EbOr5 Am¡a EbOr17
na, Xmo-Xmo ‘mH©$a EbOr13 Am¡a EbOr3 na, EH$-EH$ ‘mH©$a
EbOr11, 15, 19 Am¡a 8 na Wo& BZ‘| go, AmR> EgEZnr Zo
10% go A{YH$ ’o$ZmoQ>mB{nH$ {^ÞVm Xem©B©& EbOr4 na EH$
à‘wI OrZmo{‘H$ joÌ H$m nVm bJm¶m J¶m Ohm§ Mma {ZH$Q> pñWV
‘mH©$am| Zo 24% ’o$ZmoQ>mB{nH$ {^ÞVm H$s ì¶m»¶m H$s& EbOr5 na
EH$ Am¡a ‘hËdnyU© Š¶yQ>rEb Zo 29% {^ÞVm Xem©B©& OrS>ãë¶yEEg
{dûcofU Zo ‘{U dOZ Ho$ {bE 14 ‘mH©$am| H$s nhMmZ H$s, {OZH$mo

The SNP data and three years phenotyping data for
berry length, berry diameter, berry weight and bunch
length of 122 grape genotypes was used for genome
wide association analysis using six different models
(GLM, MLM, CMLM, MMLM, BLINK, FarmCPU)
implemented in software GAPIT. Q-Q plots indicated
that for GLM model observed P-values deviated much
from the expected values, thus was not appropriate for
association analysis and therefore removed from
further analysis. 

A large number of marker trait-associations were
observed for each trait. However, markers predicted
by three or more models and explaining good
phenotypic variation were considered as significant
markers denoting genomic regions for the trait. Based
on this criteria, 13 SNPs were found significant for
bunch length. 

Four SNPs were located on LG15, three on LG9,
whereas LGs6, 8, 11, 14, and 18 each had one SNP.
Six of these SNPs explained more than 10%
variability for bunch length. For berry length, nine
SNPs were predicted by three or more models in
different seasons. LG5, LG9, LG19 each contained
two markers, remaining three markers were located
on LGs 3, 4 and 8. Six SNPs explained more than
10% phenotypic variation for berry length. 

Eighteen markers were found to be significantly
associated with berry diameter. Four markers were on
LG4, three each on LG5 and LG17, two markers each
on LG13 and LG3, one marker each on LGs 11, 15,
19 and 8. Among these, eight SNPs explained more
than 10% phenotypic variation.  A major genomic
region was detected on LG4 where four closely
located markers explained upto 24% phenotypic
variation. Another significant QTL on LG5 explained
29% variation. GWAS analysis identified 14 markers
for berry weight which were predicted by three or
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Cƒ nr ‘mZ na VrZ ¶m A{YH$ ‘m°S>bm| Ûmam AZw‘m{ZV {H$¶m
J¶m& g§~§{YV ‘mH©$am| H$s A{YH$V‘ g§»¶m EbOr3 Am¡a EbOr5
(4 ‘mH©$a) na Wr, CgHo$ ~mX EbOr17 Am¡a 18 (àË¶oH$ ‘| 2
‘mH©$a) nmE JE& eof ‘mH©$a EbOr 8 Am¡a 9 na Wo& EbOr3 na
VrZ {ZH$Q>V‘ pñWV ‘mH©$am| Zo ‘{U dOZ Ho$ {bE 20-25%
{^ÞVm {XImB© Omo EH$ à‘wI Š¶yQ>rEb H$m g§Ho$V h¡&

‘hËdnyU© ê$n go g§~§{YV EgEZnr Ho$ {bE, Ebrb à^md H$m
{dûcofU {H$¶m J¶m Am¡a àË¶oH$ bjU Ho$ {bE ~ohVa Ebrb H$s
nhMmZ H$s JB©& EH${ÌV S>oQ>m {dûcofU ‘|, ‘mH©$a S4_13617800
H$mo ‘m°S>b E‘EbE‘E‘ (26% nrdrB©), ’$m‘©grnr¶y (2.1%
nrdrB©) Am¡a ~rEbAmB©EZHo$ (0.68% nrdrB©) Ho$ gmW ‘{U
b§~mB© Ho$ gmW ‘hËdnyU© ê$n go Ow‹S>m hþAm nm¶m J¶m& 

Bg ñWmZ na EH$ Xþb©^ Ebrb E Ho$db [aOm‘mV (‘{U b§~mB©
26.50 {‘‘r) ‘| XoIm J¶m Am¡a Bg{bE Bgo ~‹S>o ‘{U go Omo‹S>m
J¶m, O~{H$ hmo‘moPmEJg Or Ebrb Ho$ gmW OrZmoQ>mBn H$s Am¡gV
‘{U  b§~mB© 17.27 {‘‘r ({MÌ 9) Wr&

more models at high p value. The maximum number
of associated markers were on LG3 and LG5 (4
markers) followed by LGs17 and 18 (2 markers each).
Remaining makers were on LGs 8 and 9.
Three closely located markers on LG3 explained 20-
25% variation for berry weight indicating a major
QTL. 

Allele effect was analysed for significantly associated
SNPs and superior alleles for each trait were
identified. For example, in analysis with pooled data,
marker S4_13617800 was found significantly
associated with berry length with models MLMM
(26% PVE), farmCPU (2.1% PVE) and BLINK
(0.68% PVE).

A rare allele A at this locus was observed only in
Rizamat (berry length 26.50 mm) and hence was
linked to large berries whereas, the mean berry length
of the genotypes with homozygous G allele was 17.27
mm (Fig. 9).

{MÌ 9. A§Jya OrZmoQ>mBn ‘| ‘{U b§~mB© Ho$ {bE EgEZnr Eg4_13617800 H$m Ebrb {dVaU
Fig. 9. Allele distribution of SNP S4_13617800 for berry length among grape genotypes 

OrZmo{‘H$ nydm©Zw‘mZ 
AmaAma~rEb¶ynr ‘m°S>b H$m Cn¶moJ OrZmo{‘H$ nydm©Zw‘mZ {dûcofU
Ho$ {bE 122 A§Jya OrZmoQ>mBn Ho$ EgEZnr Am¡a ’o$ZmoQ>mBqnJ S>oQ>m
H$m Cn¶moJ {H$¶m J¶m& gd©àW‘ 10000 g‘mZ ê$n go {dV[aV
EgEZnr H$m {dûcofU {H$¶m J¶m& 75% OrZmoQ>mBn H$m Cn¶moJ
Q´>oZ Am~mXr Am¡a 25% narjU Am~mXr Ho$ ê$n ‘| {H$¶m J¶m&
‘{U ì¶mg, b§~mB© Am¡a dOZ Ho$ {bE nydm©Zw‘mZ gQ>rH$Vm H«$‘e…
0.39, 0.52 Am¡a 0.60 Wr& BgHo$ ~mX, àË¶oH$ bjU Ho$ {bE
3% go A{YH$ ’o$ZmoQ>mB{nH$ {^ÞVm go g§~§{YV ‘mH©$am| H$m Cn¶moJ
H$a {dûcofU {H$¶m J¶m& ‘{U b§~mB©, ‘{U ì¶mg Am¡a ‘{U dOZ
Ho$ {bE Eogo ‘mH©$a H$s g§»¶m H«$‘e… 54, 72 Am¡a 66 Wr& 

Genomic prediction
SNP and phenotyping data of 122 grape genotypes
was used for genomic prediction analysis using
RRBLUP model. Analysis was first performed with
10000 evenly distributed SNPs. The 75% genotypes
were used as trained population and 25% as test
population. The prediction accuracies for berry
diameter, berry length and berry weight were 0.39,
0.52 and 0.60, respectively. Subsequently, analysis
was performed using associated markers explaining
more than 3% phenotypic variation for each trait. The
number of such markers were 54, 72 and 66 for berry
length, berry width and berry weight, respectively. 
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BZ ‘mH©$am| H$m Cn¶moJ H$aHo$ AmaAma~rEb¶ynr {dûcofU Ho$
n[aUm‘ñdê$n nydm©Zw‘mZ gQ>rH$Vm ‘| gwYma hþAm& Am¡gV nydm©Zw‘mZ
gQ>rH$Vm ‘{U b§~mB© Ho$ {bE 0.84, ‘{U ì¶mg Ho$ {bE 0.87
Am¡a ‘{U dOZ Ho$ {bE 0.90 Wr&

¶h n[a¶moOZm ‘mM© 2023 ‘| nyar hþB©& n[a¶moOZm ‘| àñVm{dV
g^r CÔoí¶ nyao {H$¶o J¶o& OrZmo{‘H$ nydm©Zw‘mZ Am¡a OrZmo{‘H$
M¶Z na AmJo H$m emoY EH$ ZB© n[a¶moOZm Ho$ VhV {H$¶m OmEJm&
OrS>ãë¶yEEg Am¡a Š¶yQ>rEb ‘¡qnJ H$m Cn¶moJ H$aHo$ JwÀN> Am¡a
‘{U bjUm| Ho$ {bE OrZmo{‘H$ joÌm| H$s nhMmZ Ho$ Abmdm, Bg
n[a¶moOZm H$s AÝ¶ {deof CnbpãY¶m§ {ZåZ{bpIV h¢:

1. OrZmo{‘H$ g§gmYZm| H$m g¥OZ: 128 A§Jya à{d{ï>¶m| Ho$
{bE EgEZnr S>oQ>m {dH${gV {H$¶m J¶m& Bg S>oQ>m H$m Cn¶moJ,
n[a¶moOZm Ho$ VhV {dûcofU {H$E JE bjUm| Ho$ Abmdm H$B©
AÝ¶ bjUm| Ho$ Egmo{gEeZ {dûcofU Ho$ {bE {H$¶m OmEJm&

2. Xmo {H$ñ‘m| Ho$ {bE qbHo$O ‘mZ{MÌm| H$m {Z‘m©U: Wm°ångZ
grS>b¡g Am¡a H¡$amo{bZm ãb¡H$amoµO Ho$ {bE ~Zm¶m J¶m qbHo$O
‘¡n, A§Jya ‘| {d{^Þ bjUm| H$s Š¶yQ>rEb ‘¡qnJ Am¡a O{Q>b
bjUm| Ho$ AmZwd§{eH$s H$mo g‘PZo Ho$ {bE Cn¶moJr hmoJm&

3. A§Jya Ho$ OrZmoQ>mBn Am¡a n¥WH$ Am~mXr Ho$ ~rEb¶ynr
{dûcofU Ûmam g~go AÀN>m àXe©Z H$aZo dmbo OrZmoQ>mBn H$mo
nhMmZm J¶m Am¡a OrZmoQ>mBn Am¡a g§H$am| Ho$ OrZmo{‘H$ àOZZ
‘yë¶ H$m AZw‘mZ bJmZo ‘| ^r ‘XX {‘br h¡ Omo ^{dî¶ Ho$
àOZZ H$m¶©H«$‘ Ho$ {bE n¡V¥H$ M¶Z Ho$ {bE Cn¶moJr hmoJm&

4. ‘{U dOZ Ho$ {bE Ebrb {d{eï> ‘mH©$a H$m {dH$mg:
‘{U dOZ go Ow‹S>o Ebrb {d{eï> ‘mH©$a, ~‹S>o ‘{U go Ow‹S>o
OrZmoQ>mBn Ho$ ‘mH©$a ghm¶H$ M¶Z Ho$ {bE Cn¶moJr h¡&

{d{Q>g {dZr’o$am ‘| H$dH$ à{VamoY n¡Xm H$aZo Ho$
{bE N>Ù Ama-OrZ H$s à{VamoY j‘Vm H$s ImoO
(EgB©Ama~r Ûmam {dÎm nmo{fV)
H$m°pÝQ>J 357 Am¡a E³gnr5 go àmá OrZm| H$mo YmaU H$aZo dmbo
ê$nm§V[aV Eam{~S>mopßgg Wm{b¶mZm Ho$ ~rOm| H$mo 0.5% gmo{S>¶‘
hmBnmoŠbmoamBQ> Ûmam {dg§H«$‘U Ho$ ~mX E‘Eg ‘r{S>¶m ¶wº$ noQ´>r
ßboQ>m| na A§Hw$[aV {H$¶m J¶m& A§Hw$[aV nm¡Ym| H$mo nmCS>ar {‘ëS>çy
(Ear{g’o$ {gH$moaogra‘) go g§H«${‘V {H$¶m J¶m& OrZ A{^ì¶{º$
H$s  H$m{bH$ J{VH$s H$mo OmZZo Ho$ {bE g§H«${‘V nm¡Ym| H$mo gg§H«$‘U
Ho$ ~mX VrZ g‘¶ q~XþAm| na {ZH$mbm J¶m& BZ g‘¶ q~XþAm| H$mo
g§H«$‘U à{H«$¶m Ho$ àma§{^H$, ‘Ü¶dVu Am¡a A§{V‘ MaUm| H$mo
à{Vq~{~V H$aZo Ho$ {bE MwZm J¶m& Hw$b AmaEZE {ZH$mbm J¶m
Am¡a grS>rEZE g§ûcofU Ho$ {bE 500 EZOr ‘mZH$sH¥$V AmaEZE
H$m Cn¶moJ {H$¶m J¶m&

RRBLUP analysis using these markers resulted in
improved prediction accuracies. The mean prediction
accuracy was 0.84 for berry length, 0.87 for berry
diameter and 0.90 for berry weight.

This project was completed in March 2023. All the
objectives proposed in the project were completed.
The further research on genomic prediction and
genomic selection will be taken up under a new
project. Besides identification of genomic regions for
bunch and berry traits using GWAS and QTL
mapping, the following are the other special
attainments of this project 

1. Generation of genomic resources: SNP data has
been generated for 128 grape genotypes. This data
will be used for association analysis of many other
traits besides the analysed traits under this project.

2. Construction of linkage maps for two varieties:
Linkage map constructed for Thompson Seedless
and Carolina Blackrose will be useful for QTL
mapping of different traits and understanding of
genetics of complex traits in grape.

3. BLUP analysis of grape genotypes and
segregating population has helped to identify the
best performing genotypes. This analysis has also
helped to estimate the genomic breeding value of
genotypes and hybrids which will be useful
for selecting the parents for future breeding
program. 

4. Development of allele specific marker for berry
weight: Allele specific marker linked to berry
weight can be directly used for marker assisted
selection of genotypes with bold berries.

Exploring the resistance potential of
pseudo R-genes to evoke fungal resistance
in Vitis vinifera (funded by SERB)
Seeds of transformed Arabidopsis thaliana harbouring
genes from contig 357 and XP5 were germinated on
petri plates containing MS media after sterilisation
with 0.5% sodium hypochlorite solution. Germinated
plants were subjected to powdery mildew (Erysiphe
cichoracearum) infection.  Infected plants were
harvested at three time points post-inoculation to
capture temporal dynamics in gene expression. These
time points were chosen to reflect the early,
intermediate and late stages of the infection process.
Total RNA was extracted and 500 ng of standardized
RNA was used for cDNA synthesis.
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bú¶ OrZ H$s A{^ì¶{º$ Ho$ ñVa H$mo {ZYm©[aV H$aZo Ho$ {bE
g§ûco{fV grS>rEZE Z‘yZm| H$m ‘mÌmË‘H$ nrgrAma (Š¶ynrgrAma)
{dûcofU {H$¶m J¶m& g§H«$‘U (EMnrAmB©) Ho$ 4 Am¡a 24 K§Q>m|
~mX H$‘ grQ>r ‘yë¶m|, bú¶ OrZ 357 H$s An-ao½¶wboQ>oS>
A{^ì¶{º$ g§Ho$V H$aVm h¡, hmbm§{H$ ê$nm§V[aV nm¡Ym| ‘| 48 Am¡a
72 K§Q>| ~mX Bg OrZ H$s A{^ì¶{º$ g§H«${‘V Am¡a J¡a-g§H«${‘V
nm¡Ym| XmoZm| ‘| VwbZr¶ Wr& Bg go nVm MbVm h¡ {H$ ¶h OrZ
~r‘mar H$s àma§{^H$ à{V{H«$¶m ‘| em{‘b hmo gH$Vm h¡& ê$nm§V[aV
nm¡Ym| ‘|, bú¶ OrZ XP5 H$s A{^ì¶{º$ J¡a-g§H«${‘V H$s VwbZm
‘| 4 K§Q>o ~mX g§H«${‘V nm¡Ym| ‘| H$‘ Wr, Omo Bg OrZ Ho$ S>mCZ
ao½¶wboQ>oS> H$mo b{jV H$aVm h¡& Mm¡~rg K§Q>o ~mX ê$nm§V[aV nm¡Ym|
‘|, g§H«${‘V Am¡a J¡a-g§H«${‘V nm¡Ym| ‘| VwbZr¶ A{^ì¶{º$ Wr Omo
amoJ à{V{H«$¶m ‘| Bg OrZ H$s àma§{^H$ Am¡a AënH$mbrZ ^y{‘H$m
H$mo b{jV H$aVm h¡&

A§Jya ‘| ̂ m¡{VH$ Am¡a amgm¶{ZH$ H$maH$m| Ho$ Cn¶moJ
go dm§{N>V bjUm| H$s àm{á hoVw OrZ Am¡a JwUZ
{d{^ÞVm H$s CËn{Îm
JwÀN> dOZ, JwÀN> b§~mB©, JwÀN> gKZVm, ‘{U dOZ Am¡a ‘{U
AmH$ma Ho$ {bE 526 CËn[ad{V©V bVmAm| H$s ñH«$sqZJ ‘|, 90
bVmAm| Zo {^ÞVm àX{e©V H$s¨& ñH«$sqZJ Ho$ AmYma na, nm§M ~obm|
‘| ~ohVa dm§N>Zr¶ bjU XoI| JE Omo Vm{bH$m 19 ‘| {XE JE h¢&

The synthesized cDNA samples were subjected to
quantitative PCR (qPCR) analysis to quantify the
expression levels of target genes.  At 4 and 24 hours
post-infection (hpi), the expression of target gene 357
was upregulated as indicated by low Ct values,
however at 48 and 72 h the expression of this gene
was comparable both in infected and non-infected
transformed plants. These results suggest that this
gene may be involved in early response to disease. On
the other hand, the expression of target gene XP5 was
reduced in infected transformed at 4 hrs as compared
to non-infected transformed plants suggesting
downregulation of this gene. At 24 hr the expression
was comparable in infected and non-infected
transformed plants suggesting early and short role of
this gene in disease response. 

Creating gene and ploidy variations for
desired traits in grape using physical and
chemical agents
After screening of 526 mutated vines for bunch
weight, bunch length, bunch compactness, berry
weight, and berry size, 90 vines exhibited variations
for these traits. Based on the screening, five vines
showed better desirable traits are given in Table 19.

JwÀN> dOZ (J«m) /
Bunch weight (g)

JwÀN> b§~mB© (go‘r) /
Bunch length (cm)

JwÀN> gKZVm (‘{U
g§»¶m/go{‘) /

Bunch compactness
(Berries/cm)

50 ‘{U dOZ / 50
berry weight (g)

‘{U AmH$a / Berry size

AZw‘m{ZV CËn[adVu /
Putative mutant

AZw‘m{ZV CËn[adVu /
Putative mutant

AZw‘m{ZV CËn[adVu /
Putative mutant

AZw‘m{ZV CËn[adVu /
Putative mutant

AZw‘m{ZV
CËn[adVu /
Putative
mutant

‘{U
b§~mB©

({‘{‘) /
Berry
length
(mm)

‘{U ì¶mg
({‘{‘) /
Berry

diameter
(mm)

Control 152 Control 13 Control 7 Control 87 Control 16 12

TS1-9 394 N-10 23 P-22 7.21 TS7-26 166 P-22 21 16

TS7-26 386 C-2 22 TS9-10 4.97 Q-7 163 TS9-10 20 16

TS7-12 334 TS7-12 21 Q-7 4.51 TS1-6 158 Q-7 19.6 16

TS3-1 330 TS1-9 21 TS1-6 4.85 TS1-11 156 TS1-6 19.5 16

H-1 314 N-1 20 TS7-26 9.08 H-1 153 TS7-26 19.3 17

Vm{bH$m 19. dm§N>Zr¶ bjUm| Ho$ {bE gdm}Îm‘ nm§M AZw‘m{ZV CËn[adVu H$m ‘mZ
Table 19.  Values of best five putative mutants for desirable traits
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AZw‘m{ZV CËn[adVu¶m| ‘|  CƒV‘ JwÀN> dOZ (394 J«m‘),
b§~mB© (23 go‘r), g~go H$‘ JwÀN>o H$s gKZVm (4.51), 50
‘{U dOZ (166 J«m‘), b§~o ‘{U (19.6 {‘‘r) Am¡a ‘{U ì¶mg
(17 {‘‘r) H«$‘e TS1-9, N-10, Q-7, TS7-26, Q-7
Am¡a TS7-26 ‘| XO© {H$¶ Jm¶. BZ AZw‘m{ZV CËn[adVu¶m| ‘|
ËdMm H$s ‘moQ>mB© 0.24-0.26 Jm H$s gr‘m ‘| Wr Am¡a Hw$b
KwbZerb R>mog (TSS) 23.7 go 24.1Amo{~«Šg VH$ nm¶m Jm¶m& 

A§Jya (dmB{Q>g {dZr’o$am Eb.) ‘| JwÀN> Am¡a ‘{U
JwUdÎmm bjUm| Ho$ {bE Cå‘rXdma OrZ H$s
nhMmZ Am¡a gË¶mnZ Am¡a H$m¶m©Ë‘H$ ‘mH©$am| H$m
{dH$mg
¶h ZB© n[a¶moOZm AJñV 2023 ‘| {ZåZ{bpIV CÔoí¶m| Ho$ gmW
ewê$ H$s JB© Wr: (1) A§Jya ‘| JwÀN> JwUdÎmm bjUm| Ho$ {bE
Cå‘rXdma OrZ H$s nhMmZ Am¡a CZH$m gË¶mnZ, (2) A§Jya ‘|
‘{U AmH$ma Ho$ {bE ‘mH©$a ghm¶H$ M¶Z Ho$ {bE H$m¶m©Ë‘H$
‘mH©$am| H$m {dH$mg Am¡a ‘mZH$sH$aZ& 

EgEZnr Ho$ Amgnmg Ho$ OrZmo{‘H$ joÌ H$m Cn¶moJ Cå‘rXdma
OrZ H$s nhMmZ Ho$ {bE {H$¶m J¶m, Omo ‘hËdnyU© ê$n go JwÀN>
b§~mB©, ‘{U b§~mB© Am¡a ì¶mg Am¡a ‘{U dOZ go Ow‹S>m Wm& Ho$db
VrZ ¶m A{YH$ OrS>ãë¶yEEg ‘m°S>b Ûmam nhMmZo JE ‘mH©$am| Am¡a
bjUm| Ho$ {bE 10% go A{YH$ ’o$ZmoQ>mB{nH$ {^ÞVm Xem©Zo dmbo
‘mH©$am| H$mo {dûcofU hoVw aIm J¶m& A§Jya OrZmoQ>mBn Ho$ EgEZnr
S>oQ>m H$m Cn¶moJ H$aHo$ qbHo$O Ag§VwbZ {dûcofU go bJ^J
28.96 Ho$~r na qbHo$O j¶ H$m nVm Mbm& Bg{bE, OrZ H$s
nhMmZ Ho$ {bE g§~§{YV ‘mH©$am| Ho$ 20 Ho$~r AnñQ´>r‘ Am¡a
S>mCZñQ´>r‘ OrZmo{‘H$ AZwH«$‘H$m Cn¶moJ {H$¶m J¶m& JwÀN> b§~mB©
Ho$ {bE 21, ‘{U b§~mB© Ho$ {bE 28, ‘{U ì¶mg Ho$ {bE 22
Am¡a ‘{U dOZ Ho$ {bE 25 OrZ H$s nhMmZ H$s JB©& O~{H$ Hw$N>
Cå‘rXdma OrZ Ad{U©V àmoQ>rZ Wo, H$B© d{U©V àmoQ>rZ H$s nhMmZ
H$s JB©& nhMmZo JE OrZ H$m {dñV¥V {dûcofU àJ{V na h¡&

Cå‘rXdma OrZ Ho$ gË¶mnZ Ho$ {bE, VrZ gmb Ho$ ê$nmË‘H$ S>oQ>m
Ho$ ~rEb¶ynr {dûcofU Ho$ AmYma na àmH¥${VH$ ê$n go ~‹S>o ‘{U
Am¡a T>rbo JwÀN> Ho$ gmW nm§M A§Jya H$s {H$ñ‘m| Am¡a N>moQ>o ‘{U
Am¡a gKZ JwÀN>m| Ho$ gmW nm§M {H$ñ‘m| H$m M¶Z {H$¶m J¶m& AmJo
Ho$ {dûcofU Ho$ {bE ‘{U {dH$mg Ho$ {d{^Þ MaUm| ‘| Z‘yZo EH$Ì
{H$E JE&

ê$nmË‘H$, AmU{dH$ Am¡a O¡d amgm¶{ZH$
{deofVmAm| Ho$ AmYma na {h‘mMb àXoe ‘| A§Jya
({d{Q>g Egnrnr Eb.) {d{dYVm na AÜ¶¶Z
nhbr ~ma, {h‘mMb àXoe Ho$ {H$Þm¡a Am¡a gmobZ {Obm| ‘| A§Jya

Putative mutant TS1-9 produced highest bunch
weight (394 gm), N-10 with highest bunch length (23
cm), Q-7 with minimum bunch compactness (4.51),
maximum 50 berry weight in TS7-26 (166 g), longest
berries in Q-7 (19.6 mm) and maximum berry
diameter in TS7-26 (17 mm). Skin thicknesses in
these putative mutants were in the range of 0.24-0.26
µm and total soluble solids (TSS) ranged between
23.7 to 24.1°B. 

Identification and validation of candidate
genes and development of functional
markers for bunch and berry quality traits
in grape (Vitis vinifera L.)
This new project was initiated in August 2023 with
the following objectives: (1) To identify the candidate
genes for bunch quality traits in grape and their
validation, (2) To develop and validate functional
markers for marker assisted selection for berry size in
grape.

Genomic region around SNPs significantly associated
with bunch length, berry length and diameter and
berry weight were used for the identification of
candidate genes. Only the markers identified by three
or more GWAS models and explaining more than
10% phenotypic variation for the trait were taken into
consideration. Linkage disequilibrium analysis using
SNP data of grape genotypes had revealed linkage
decay at about 28.96 kb. Therefore, genomic sequence
20 kb upstream and downstream of associated
markers was used for gene identification. Twenty- one
genes for bunch length, 28 genes for berry length, 22
genes for berry diameter and 25 genes for berry
weight were identified. While some of the candidate
genes were uncharacterised proteins, several proteins
with known function were identified. The detailed
analysis of identified genes is in progress.

For validation of candidate genes, five grape varieties
with naturally bold berries and loose bunch and five
varieties with small berries and compact bunch were
selected based on BLUP analysis of three years
morphological data. Samples at different stages of
berry development were collected for further analysis.

Studies on grape (Vitis spp. L.) diversity in
Himachal Pradesh based on morpho-
logical, molecular and biochemical
characteristics
First time, an exhaustive survey for collection,
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OrZmoQ>mBn Ho$ g§J«h, XñVmdoµOrH$aU, {O¶moQ>¡qJJ Am¡a bjU dU©Z
Ho$ {bE EH$ {dñV¥V gd}jU Am¶mo{OV {H$¶m J¶m& gd}jU 30.84
go 31.764121 °C (Ajm§e) Ho$ ~rM ’¡$bo joÌm| ‘| Am¶mo{OV
{H$E JE; 77.06 go 78.59 °ny (Xoem§Va); Am¡a 163 A§Jya
OrZmoQ>mBn EH$Ì H$aZo Ho$ {bE 1188 go 2822 Am¡gV (D$§MmB©)&
Mm¡~rg OIV ê$nmË‘H$ dU©ZH$Vm©, OIV Ûmam AZwe§{gV 9 SSR
‘mH©$am| H$m EH$ ‘w»¶ goQ> Am¡a 5 EST-SSR ‘mH©$am| H$m Cn¶moJ
BZ OrZmoQ>mBn Ho$ ê$nmË‘H$ Am¡a AmU{dH$ bjU dU©Z Ho$ {bE
{H$¶m J¶m&

ê$nmË‘H$ µ’$mBbmoOoZo{Q>H$ {dûcofU Zo g§Ho$V {X¶m {H$ BZ 2 {Obm|
‘| ^m¡Jmo{bH$ {dVaU Ho$ gmW AmZwd§{eH$ {d{dYVm H$m H$moB© g§~§Y
Zht Wm, Omo {H$gmZm| Ho$ ~rM AmZwd§{eH$ gm‘J«r Ho$ AmXmZ-àXmZ
H$m gwPmd XoVm h¡& AmR> OrZmoQ>mBn ‘| O§Jbr àH$ma H$s
’o$Zmobm°{OH$b Am¡a ê$nmË‘H$ bjU Wo&

AmU{dH$ {Zê$nU hoVw Zm¡ EgEgAma ‘mH©$am| Ho$ ‘w»¶ g§J«h Ho$
Cn¶moJ go Hw$b 103 Ebrb àmá hþE& à{V ñWmZ Ebrëg H$s
g§»¶m 8 go 13 Ho$ ~rM Am¡a Am¡gVZ 11.4 Ebrëg Wo& Am¡gV
nrAmB©gr ‘mZ 0.85 Wm& BgHo$ Abmdm 5 B©EgQ>r-EgEgAma
Ûmam  37 Ebrb àñVwV hþE& à{V ñWmZ Ebrëg H$s g§»¶m 5 go
9 Ho$ ~rM Am¡a Am¡gVZ 7.4 Ebrëg Wo& Am¡gV nrAmB©gr ‘mZ
0.84 Wm& AmU{dH$ {Zê$nU go nVm Mbm {H$ {H$gmZm| Ûmam CJmE
JE A§Jya 13 g‘yhm| ‘| {d^m{OV Wo, {OZ‘| go 6 g‘yh AWm©V
N>moëQy> ãb¡H$, N>moëQy> aoS>, N>moëQy> ìhmBQ>, J«rZ b¢~moS´>m, a§Jñno Am¡a
gm¢’$ goÝQ>oS> ñWmZr¶ {H$ñ‘| h¢& AmR> O§Jbr àH$ma Ho$ OrZmoQ>mBn
^r Wo Am¡a 55 OrZmoQ>mBn 22 g‘mZVm g‘yhm| go g§~§{YV Wo&

Zm¡ O¡d amgm¶{ZH$ ‘mnX§S>m| Ho$ {bE 53 A§Jya OrZmoQ>mBn ‘| O¡d
amgm¶{ZH$ {dûcofU ^r {H$¶m J¶m& O§Jbr OrZmoQ>mBnm| ‘|
E§Wmogm¶{ZZ, {’$Zmob Am¡a Q>¡{ZZ A{YH$ nmE JE, BgHo$ ~mX a§JrZ
‘{U ËdMm Am¡a JyXo dmbo OrZmoQ>mBn ‘| nmE JE& AbJ-AbJ
D$§MmB© dmbr OJhm| go AbJ-AbJ OrZmoQ>mBn Ho$ O¡d amgm¶{ZH$
AmH$bZ go D$§MmB©, Q>rEgEg, Q>rE, H$m~m}hmBS´o>Q>, aoS>¶yqgJ ewJa
Am¡a {’$Zmob Ho$ ~rM H$‘ go ‘hËdnyU© ghg§~§Ym| H$m g§Ho$V àmá
hþAm& O§Jbr àH$ma Ho$ OrZmoQ>mBn (dr. {h‘mb¶mZm, dr. bZmQ>m
Am¡a nmW}Zmo{ggg Egnrnr.) H$mo nmCS>ar ’$’y§$Xr Ho$ à{V à{VamoYr
nm¶m J¶m&

A§Jya à{d{ï>¶m| H$m àg§ñH$aUVm Ho$ {bE ‘yë¶m§H$Z
dmBZ H$s JwUdÎmm Ho$ {bE {Q>ZQ>çy[a¶a àH$ma Ho$ A§Jya
OrZmoQ>mBn H$m ‘yë¶m§H$Z
dmBZ H$s JwUdÎmm hoVw {Q>ZQ>çy[a¶a A§Jya OrZmoQ>mBn H$m AmH$bZ
H$aZo Ho$ {bE EH$ AÜ¶¶Z {H$¶m J¶m& Bg AÜ¶¶Z ‘| 10

documentation, geotagging and characterization of
grape genotypes was conducted in Kinnaur and Solan
districts of Himachal Pradesh. The surveys were
conducted in the areas spread between 30.84 to 31.76
°N (latitudes); 77.06 to 78.59 °E (longitudes); and
1188 to 2822 msl (altitudes) to collect 163 grape
genotypes. Twenty-four OIV morphological descri-
ptors, a core set of 9 SSR markers and 5 EST-SSR
markers were used for morphological and molecular
characterization of these genotypes. 

Morphological phylogenetic analysis indicated that
there was no association of genetic diversity with
geographic distribution in these 2 districts, suggesting
exchange of genetic material among farmers. Eight
genotypes had wild type phenological and
morphological characteristics. 

Molecular characterization using 9 SSR markers
produced total of 103 alleles. The number of alleles
per locus ranged from 8 to 13 with an average of 11.4
alleles per locus. Average PIC value was 0.85. Further
5 EST-SSRs produced 37 alleles.  The number of
alleles per locus was ranged from 5 to 9 with an
average of 7.4 alleles per locus. Average PIC value
was 0.84.  Molecular characterization of grapes grown
by the farmers belonged to 13 groups, of which 6
groups viz., Chholtu Black, Chholtu Red, Chholtu
White, Green Lambodra, Rangspay and Fennel
Scented are local varieties. There were 8 wild type
genotypes and 55 genotypes belonged to 22 similarity
groups. 

Biochemical analysis was also conducted in 53 grape
genotypes for 9 biochemical parameters.
Anthocyanin, phenols and tannins were observed to
be more in wild genotypes followed by genotypes
having coloured berry skin and flesh. Biochemical
evaluations of different genotypes from different
elevations indicated low to significant +ve
correlations between elevation, TSS, TA,
carbohydrates, reducing sugars and phenols. Wild
type genotypes (V. himalayana, V. lanata and
Parthenocissus spp.) were observed to be resistant to
powdery mildew.

Evaluation of grape genotypes for
processability
Evaluation of teinturier type grape genotypes for
wine quality 
A study was conducted to evaluate teinturier grape
genotypes for wine quality. In this study 10 genotypes
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OrZmoQ>mBn Zm‘V… B©26/5, EM-27, nygm Zda§J X aoS> ½bmo~,
‘m§Oar ‘o{S>H$m, nygm Zda§J � eS>m}Zr, E{b¹|$Q> ~mCeoQ>, E48-1
(nygm Zda§J � eS>m}Zr), nygm Zda§J, ê$~r aoS> Am¡a EAmaAmB©-
239 H$m AmH$bZ {H$¶m J¶m& JwÀN> Am¡a ‘{U ‘mnX§S>m| Ho$ {bE
OrZmoQ>mBn Ho$ ~rM ‘hËdnyU© A§Va XoIm J¶m& nwgm Zda§J � eS>m}Zr
‘| A{YH$V‘ JwÀN> dOZ (320 J«m‘) XoIm J¶m, O~{H$
EAmaAmB©-239 H$mo Ho$db 56 J«m‘ JwÀN> dOZ Ho$ gmW XO©
{H$¶m J¶m Am¡a g‘mZ OrZmoQ>mBn H$mo 50 ‘{U¶m| Ho$ Ý¶yZV‘ dOZ
(69 J«m‘) Ho$ gmW n§OrH¥$V {H$¶m J¶m& E{b¹|$Q> ~m°eoQ> Ho$ ‘{U,
nVbr ËdMm Ho$ gmW nmE JE& 

B©26/5 H$mo A{YH$V‘ Q>rEgEg ¶mZr 22.5 °~«r Ho$ gmW nm¶m
J¶m Am¡a BgHo$ ~mX ‘m§Oar ‘o{S>H$m ‘| 22.1 °~«r Q>rEgEg nm¶m
J¶m (Vm{bH$m 20)& {’$Zmob ‘mÌm Ho$ ‘m‘bo ‘|, ‘m§Oar ‘o{S>H$m

namely E26/5, H-27, Pusa Navrang x Red Globe,
Manjari Medika, Pusa Navrang x Chardonnay,
Aliquant Bauschet, A48-1 (PusaNavrang ×
Chardonnay), Pusa Navrang, Ruby Red and ARI-239
were evaluated. Significant differences were observed
among the genotypes for bunch and berry parameters.
Maximum bunch weight (320 g) was observed in Pusa
Navrang x Chardonnay while ARI-239 was recorded
with bunch weight of 56 g only and same genotype
was registered with minimum weight (69 g) of 50
berries. Berries from Aliquant Bauschet were
registered with thin skin. 

E26/5 was found with maximum TSS i.e.  22.5 °B and
closely followed by Manjari Medika with TSS content
of 22.1 °B (Table 20).  In case of phenolic content,

Vm{bH$m 20. qQ>Qy>[a¶a àH$ma Ho$ OrZmoQ>mBn Ho$ JwÀN>, ‘{U Am¡a ag bjU 
Table 20.  Bunch, berry and   juice parameters of teinturier type genotypes
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B©26/5 / E26/5 13.2 220 0.19 12.3 13.6 102 22.5 6.10 3.57 1.04 786.12

EM-27 / H-27 15.4 250 0.22 12.5 14.5 116 19.2 5.50 3.45 1.15 795.75

nygm Zda§J � aoS> ½bmo~ / 
Pusa Navrang x Red Globe

16.3 165 0.23 14.8 16.0 98 20.0 6.50 2.85 0.91 855.45

‘m§Oar ‘o{S>H$m / Manjari Medika 15.9 230 0.25 16.2 16.5 117 22.1 5.20 5.14 2.19 754.92

nwgm Zda§J � eS>m}Zr / 
Pusa Navrang x Chardonnay

11.0 320 0.23 18.2 23.1 90 20.4 6.00 2.83 1.14 742.59

E{b¹|$Q> ~m°eoQ> / Aliquant Bauschet 18.9 265 0.15 15.6 20.1 121 20.6 5.42 4.75 1.26 597.00

E48-1 / A48-1 16.5 260 0.19 16.2 19.4 92 18.2 5.12 3.36 1.49 913.61

nygm Zda§J / Pusa Navrang 10.5 254 0.25 12.4 13.7 70 20.2 5.00 5.13 1.67 749.92

ê$~r aoS> / Ruby Red 13.6 290 0.16 12.8 14.9 76 19.5 5.85 2.29 1.67 729.50

EAmaAmB©-239 / ARI-239 12.2 56 0.21 12.4 13.3 69 20.5 5.92 3.61 1.02 625.89

EgB© (E‘) / S.E (m)± 0.113 2.296 0.002 0.111 0.145 0.723 0.134 0.046 0.587 0.078 7.71

grS>r / CD  5% 0.324 6.612 0.005 0.320 0.417 2.083 0.386 0.133 1.744 0.232 22.92



Zo 5.14 ({‘brJ«m‘ OrEB©/Or) Ho$ gmW loð>Vm {XImB© Am¡a ¶h
bJ^J nygm Zda§J (5.13 {‘brJ«m‘ OrEB©/Or) Ho$ g‘mZ Wr&
E{b¹|$Q> ~mCeoQ> Ho$ ag ‘| Ý¶yZV‘ E§Wmogm¶{ZZ ‘mÌm 597.0
{‘brJ«m‘/brQ>a XO© H$s JB©, O~{H$ E48-1 (nygm Zda§J �
eS>m}Zr) Ho$ ag ‘| A{YH$V‘ E§Wmogm¶{ZZ (931.61
{‘brJ«m‘/brQ>a) Wm&

AÜ¶¶Z {H$E JE OrZmoQ>mBn go V¡¶ma dmBZ H$m S>oQ>m Vm{bH$m 21
‘| àñVwV h¡& V¡¶ma dmBZ A{YH$ S´>mB© àH$ma H$s Wt Am¡a ewJa H$s
‘mÌm 0 go 2.36 J«m‘/brQ>a H$s gr‘m ‘| Wr& EAmaAmB©-239
go dmBZ ‘| A{YH$V‘ BWoZm°b (11.26%) XO© {H$¶m J¶m O~{H$
E{b¹|$Q> ~m°eoQ> Am¡a EM-27 dmBZ ‘| ¶h Ho$db 10.13% Wm&

Manjari Medika showed superiority with 5.14 (mg
GAE/g) and it was almost similar to Pusa Navrang
(5.13 mg GAE/g). Minimum anthocyanin content i.e.
597.0 mg/L was recorded in juice of Aliquant
Bauschet while the juice of A48-1 (Pusa Navrang x
Chardonnay) contained maximum anthocyanins
(931.61 mg/L). 

Data of prepared wines from studied genotypes are
presented in table 21. The prepared wines were super
dried type and sugar content was in the range of 0 to
2.36 g/L. Maximum ethanol (11.26%) was registered
in wine from ARI-239 while it was only 10.13% in
Aliquant Bauschet and H27 wine. 
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Vm{bH$m 21. ~ZmB© JB© dmBZ Ho$ JwUdÎmm bjU 
Table 21.  Quality parameters of prepared wines

{H$ñ‘ / Variety ½by / âê$
(J«m/br) 
Glu/Fru

(g/L)

Hw$b Aåb
(J«m/br)

Total acid
(g/L)

nrEM
pH

AëH$mohmob
(% v/v)
Ethanol 
(% v/v)

dmînerb
Aåb

(J«m/br)
Volatile

Acid (g/L)

B©26/5 / E26/5 0 5.30 3.56 11.13 0.85

EM-27 / H-27 2.53 4.56 3.24 10.13 0.32

nygm Zda§J � aoS> ½bmo~ / Pusa Navrang x Red Globe 1.93 5.80 3.72 10.86 0.46

‘m§Oar ‘o{S>H$m / Manjari Medika 0.63 4.43 3.12 10.74 0.54

nwgm Zda§J � eS>m}Zr / 
Pusa Navrang x Chardonnay

2.36 5.13 3.46 10.83 0.25

E{b¹|$Q> ~m°eoQ> / 
Aliquant Bauschet

1.43 4.60 3.23 10.13 0.63

E48-1 (nygm Zda§J � eS>m}Zr) / 
A48-1 (Pusa Navrang x Chardonnay)

0.76 3.80 3.05 10.73 0.46

nygm Zda§J / Pusa Navrang 1.26 4.60 3.14 10.26 0.92

ê$~r aoS> / Ruby Red 1.80 4.83 3.35 10.23 0.58

EAmaAmB©-239 / ARI-239 0.46 5.16 3.61 11.26 0.48

EgB© (E‘) / S.E (m)± 0.047 0.051 0.012 0.042 0.006

grS>r / CD  5% 0.14 0.15 0.036 0.125 0.017
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III. A§Jya ‘| JwUdÎmm, CËnmXH$Vm ~‹T>mZo Am¡a gVVVm Ho$ {bE CËnmXZ VH$ZrH$m| H$m {dH$mg Am¡a
n[aîH$aU

III. Development and Refinement of Production Technologies for Enhancing Quality,
Productivity and Sustainability in Grape 

A§Jya ‘| JwUdÎmmàX amonU gm‘J«r Ho$ CËnmXZ Ho$
{bE {Q>ey H$ëMa VH$ZrH$m| H$m {dH$mg 
E{nH$b ‘o[añQ>o‘ H$mo H$ëQ>rdoQ>a Wm°ångZ grS>b¡g Am¡a S>m°J[aO
‘ybd¥§V go {ZH$mbm J¶m& ‘o[añQ>o‘ H$ëMa, ‘mBH«$moàmon¡JoeZ Am¡a
ê$qQ>J ({MÌ 10) Ho$ {bE ‘r{S>¶m H$mo ‘mZH$sH¥$V {H$¶m J¶m&
Wm°ångZ grS>b¡g CƒV‘ ‘o[añQ>o‘ CÎmaOr{dVm (81%) E‘Eg
‘r{S>¶m ‘| 4 ‘mBH«$moZ ~rEnr Ho$ gmW, BgHo$ ~mX gr2S>r ‘r{S>¶m
‘| 80% CÎmaOr{dVm 2 ‘mBH«$moZ ~rEnr Ho$ gmW Wr& EŠgßbm§Q>
à{V CƒV‘ eyQ> (2-3) Am¡a ~ohVa eyQ> J«moW gr2S>r ‘r{S>¶m ‘|
XO© H$s JB©, Omo 2 ‘mBH«$moZ ~rEnr Ho$ gmW nyaH$ Wr&  S>m°J[aO
‘ybd¥§V ‘|, ~ohVa ‘o[añQ>o‘ CÎmaOr{dVm (90%) Am¡a eyQ> {dH$mg
Xa gr2S>r ‘r{S>¶m ‘| 1 ‘mBH«$moZ ~rEnr Ho$ gmW XoIr JB©&  BZ
XmoZm| OrZmoQ>mBn ‘| ~ohVa ê$qQ>J E‘Eg ‘r{S>¶m ‘| 0.5 ‘mBH«$moZ
AmB©~rE Ho$ gmW XO© H$s JB©& Am§H$‹S>m| H$s [aH$m°{Sª>J Am¡a {dûcofU
H$m¶© àJ{V na h¡&

Development of tissue culture techniques
for production of quality planting material
in grape
Apical meristems were excised from cultivar
Thompson Seedless and Dogridge rootstock. Media
were standardized for meristem culture,
micropropagation and rooting (Fig. 10). In Thompson
Seedless, maximum meristem survival (81%) was
observed in MS medium supplemented with 4µM
BAP followed by 80% survival in C2D medium
supplemented with 2µM BAP. Highest shoots (2-3)
per explant and better shoot growth were recorded in
C2D medium supplemented with 2 µM BAP. In
Dogridge rootstock, better meristem survival (90%)
and shoot growth rate was observed in C2D medium
with 1µM BAP. Better rooting in both these genotypes
was recorded in MS medium supplemented with 0.5
µM IBA. Data recording and analysis is in progress.

{MÌ 10. Wm°ångZ grS>b¡g ‘| ‘o[añQ>o‘ H$ëMa& E: {ZH$mbo JE ‘o[añQ>o‘ ~r: ‘o[añQ>o‘ ñWmnZm MaU gr: àgma MaU S>r E§S> B©: eyQ> J«moW
Fig. 10. Meristem culture in Thompson Seedless. A: Extracted meristem B: Meristem establishment stage C:

Proliferation stage D&E: Shoot growth

A§Jya H$s {d‘mo{MV Am¡a dm{UpÁ¶H$ ê$n go
AmemOZH$ {H$ñ‘m| hoVw ‘ybd¥ÝVm| H$m Am§H$bZ
H«$s‘gZ grS>b¡g  
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm|  na

Evaluation of rootstocks for released and
commercially promising grape varieties 
Crimson Seedless

Crimson Seedless grapevine grafted on 110R, 140Ru,
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H$b{‘V H«$s‘gZ  grS>b¡g H$m AmH$bZ d¥{Õ, CnO Am¡a JwUdÎmm
‘mnX§S>m| Ho$ AmYma na 2022-2023 df© ‘o {H$¶m J¶m (Vm{bH$m
22)& {H«$‘gZ grS>b¡g H$mo 1103nr ‘ybd¥§V na H$b{‘V H$aZo
na CƒV‘ CnO Am¡a à{V ~ob JwÀN> g§»¶m XO© H$s JB© Am¡a
S>m°J[aO ‘ybd¥§V B{gHo$ ~am~a nm¶m J¶m& {H«$‘gZ grS>b¡g H$mo
110Ama ‘ybd¥§V na H$b{‘V {H$¶o OmZo na na CƒV‘ ’$bXm¶r
Ho$Z nmE JE Am¡a S>m°J[aO ‘ybd¥§V BgHo$ ~am~a nm¶m J¶m& 

1103P and Dogridge rootstock was evaluated for
growth, yield, and quality parameters during 2022-
2023 (Table 22). Highest yield and number of bunches
per vine was recorded when Crimson Seedless grafted
on 1103P and was at par with Dogridge rootstock.
Highest fruitful canes were observed in Crimson
Seedless grafted on 110R rootstock and was at par
with Dogridge rootstock.

Vm{bH$m 22. {H«$‘gZ grS>b¡g H$s CnO Am¡a JwUdÎmm ‘mnX§S>m| na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 22.  Effect of different rootstocks on yield and quality parameters

‘ybd¥§V /
Rootstocks

CnO
({H$J«m/
~ob) /
Yield

(kg/vine)

JwÀN>
g§»¶m/~ob

/ No. of
Bunches/

vine

JwÀN> dOZ
(J«m) /
Bunch

weight (g)

50 ‘{U
dOZ 
(J«m) / 

50 berry
weight (g)

Q>rEgEg
(°~«r) / 

TSS (°B)

AåbVm
(%) /
Acidity

(%)

’$bXmB©
Ho$Z (%) /

Fruitful
canes (%)

nU© joÌ
(go‘r2) /
Leaf area

(cm2)

110Ama /110R 8.26 30.80 272.00 147.00 20.00 0.63 89.90 140.54

140Ama¶y / 140Ru 7.92 31.40 251.47 150.20 20.00 0.63 80.03 165.78

1103nr / 1103P 8.94 32.00 279.00 165.40 19.80 0.68 78.32 150.02

S>m°J[aO / Dogridge 8.61 30.00 286.53 165.60 20.80 0.59 89.57 153.96

SEm± 0.11 1.37 11.77 4.16 0.41 0.03 1.54 12.32

CD at 5% 0.35 4.24 36.29 14.20 1.27 0.09 4.75 37.95

110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm|  na
H$b{‘V H«$s‘gZ  grS>b¡g H$m AmH$bZ J¡g {d{Z‘¶ J{V{d{Y
Am¡a Šbmoamo{’$b gm‘J«r Ho$ {bE {H$¶m J¶m (Vm{bH$m 23)&
{H«$‘gZ grS>b¡g H$mo 1103nr ‘ybd¥§V na H$b{‘V {H$¶o OmZo na
CƒV‘ g§ûcofU Xa Am¡a a§Y« MmbZ XoIm J¶m, O~{H$ S>m°J[aO
‘ybd¥§V ‘| CƒV‘ A§VaH$mo{eH$s¶ CO2 Am¡a dmînmoËgO©Z Xa XO©
H$s JB©& CƒV‘ Hw$b Šbmoamo{’$b 1103nr ‘ybd¥§V na H$b{‘V
H«$s‘gZ grS>b¡g ‘| ’$b N>§Q>mB© Ho$ 45 {XZ ~mX XO© {H$¶m J¶m
Am¡a Hw$b Šbmoamo{’$b S>m°J[aO ‘| ’$b N>§Q>mB© Ho$ 90 {XZ ~mX Wm& 

110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm|  na
H$b{‘V H«$s‘gZ  grS>b¡g H$m AmH$bZ nU©d¥ÝV nmoemH$  VËd
‘mÌm Ho$ {bE {H$¶m J¶m (Vm{bH$m 24)& N, P Am¡a Mg H$mo
’y$b Am¡a doamBgZ AdñWm ‘| XO© {H$¶m J¶m&  S>m°J[aO ‘| CƒV‘
nU©d¥ÝV Ho$, Na Am¡a Ca gm‘J«r XoIr JB©, O~{H$ EZ doamBgZ
AdñWm Ho$ Xm¡amZ 1103nr ‘| A{YH$ Wr& àXe©Z Ho$ AmYma na,
1103nr ‘ybd¥§V na H$b{‘V {H«$‘gZ grS>b¡g Zo AÝ¶ g§¶moOZm|
H$s VwbZm ‘| ~ohVa àXe©Z {H$¶m& 

Crimson Seedless grafted on 110R, 140Ru, 1103P and
Dogridge rootstock was evaluated for gas exchange
activity and chlorophyll content (Table 23). The
highest assimilation rate and stomatal conductance
was observed in 1103P grafted vines while, highest
intercellular CO2 and transpiration rate was recorded
in Dogridge. Highest total chlorophyll was recorded
when Crimson Seedless grafted on 1103P at 45 days
after fruit pruning while highest total chlorophyll was
recorded at 90 days after fruit pruning on dogridge.

Crimson Seedless grapevine grafted on 110R, 140Ru,
1103P and Dogridge rootstock was also evaluated for
petiole nutrient content (Table 24). The petiole
nitrogen, phosphorous and magnesium was recorded
during flowering and veraison stage. Highest petiole
potassium, sodium and calcium content were
observed in Dogridge while, while nitrogen contain
was higher in 1103P during veraison stage. Crimson
Seedless grafted on 1103P rootstock performed better
as compared to other combinations.
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‘ybd¥§V / 
Rootstocks
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’$b N>§Q>mB© Ho$ 45 {XZ ~mX 
/ 45 days after fruit

pruning

’$b N>§Q>mB© Ho$ 90 {XZ ~mX 
/ 90 days after fruit

pruning
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l c
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140Ama¶y / 140Ru 7.37 0.10 277.83 2.21 21.50 5.23 26.73 10.23 3.48 13.71

1103nr / 1103P 6.47 0.11 276.71 2.06 28.36 5.10 33.46 9.56 2.71 12.27

S>m°J[aO / Dogridge 7.52 0.18 299.83 2.69 23.30 4.01 27.31 15.12 3.80 18.92

‘ybd¥§V / Rootstocks 7.49 0.14 331.86 2.72 23.42 5.14 28.56 11.98 4.56 16.54

SEm± 0.158 0.001 2.358 0.07 1.06 0.18 1.01 0.31 0.16 0.35

CD at 5% 0.514 0.003 7.260 0.24 3.27 0.57 3.13 0.97 0.51 1.09

Vm{bH$m 23. {H«$‘gZ grS>b¡g bVmAm| ‘| J¡g {d{Z‘¶ J{V{d{Y Am¡a Šbmoamo{’$b ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 23.  Effect of different rootstocks on gas exchange activity and chlorophyll content in Crimson Seedless

Vm{bH$m 24. {H«$‘gZ grS>b¡g bVmAm| ‘| nU©d¥ÝV nmoemH$  VËd ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md  
Table 24.  Effect of different rootstocks on petiole nutrient content in Crimson Seedless

‘ybd¥§V / Rootstocks
110Ama / 110R

nwînZ AdñWm / Flowering stage damBOZ AdñWm / Veraison stage

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

140Ama¶y / 140Ru 0.86 0.55 1.52 0.15 1.01 0.77 0.93 0.38 1.81 0.13 1.22 0.90

1103nr / 1103P 0.71 0.49 1.49 0.16 1.19 0.73 0.89 0.39 1.65 0.12 1.28 0.96

S>m°J[aO / Dogridge 0.71 0.50 1.44 0.15 0.87 0.64 0.95 0.37 1.74 0.13 1.24 0.92

‘ybd¥§V / Rootstocks 0.77 0.42 1.58 0.16 1.09 0.64 0.92 0.28 1.83 0.14 1.29 0.81

SEm± 0.02 0.004 0.01 0.001 0.05 0.03 0.01 0.003 0.01 0.01 0.01 0.01

CD at 5% 0.03 0.01 0.03 0.004 0.17 0.08 0.02 0.01 0.04 0.02 0.03 0.02

‘m§Oar ZdrZ
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm| na
H$b{‘V ‘m§Oar ZdrZ H$m AmH$bZ d¥{Õ, CnO Am¡a JwUdÎmm Ho$
AmYma na {H$¶m J¶m (Vm{bH$m 25)& ‘m§Oar ZdrZ H$mo 1103nr
‘ybd¥§V na H$b{‘V {H$¶o OmZo na CƒV‘ CnO Am¡a à{V ~ob
JwÀN> g§»¶m Wr Am¡a S>m°J[aO BgHo$ ~am~a Wm& ‘m§Oar ZdrZ H$mo
S>m°J[aO na H$b{‘V {H$¶o OmZo na CƒV‘ ’$bXm¶r Ho$Z nmE JE&

Manjari Naveen
Manjari Naveen grafted on 110R, 140Ru, 1103P and
Dogridge rootstock was studied for growth yield, and
quality parameters during (Table 25). Significantly
highest yield and bunch weight was recorded when
Manjari Naveen was grafted on 1103P and Dogridge
rootstocks. Maximum fruitful canes were also
recorded on Dogridge grafted vines. 
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Vm{bH$m 25. ‘m§Oar ZdrZ H$s CnO Am¡a JwUdÎmm ‘mnX§S>m| na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 25.  Effect of different rootstocks on yield and quality parameters Manjari Naveen 

‘ybd¥§V /
Rootstocks

CnO
({H$J«m/
~ob) /
Yield

(kg/vine)

JwÀN> 
g§»¶m/~ob /

No. of
Bunches/

vine 

JwÀN> dOZ
(J«m) /
Bunch
weight 

(g)

50 ‘{U
dOZ
(J«m) /

50 berry
weight (g)

Hw$b
KwbZerb

nXmW© (°~«r)
/ TSS (°B)

AåbVm
(%) /
Acidity

(%)

’$bXmB©
Ho$Z (%) /

Fruitful
canes
(%)

nU© joÌ
(go‘r2) /

Leaf
area
(cm2)

110Ama / 110R 9.93 29.20 340.13 203.20 19.40 0.57 93.29 0.80

140Ama¶y / 140Ru 8.46 25.20 334.73 211.00 19.90 0.54 89.99 0.84

1103nr / 1103P 11.78 33.60 327.20 197.00 19.9 0.56 92.11 0.80

S>m°J[aO / Dogridge 11.41 29.20 393.27 237.20 23.30 0.55 94.11 0.82

SEm± 0.61 1.80 2.18 12.18 0.45 0.01 0.87 0.01

CD at 5% 1.90 5.54 6.73 17.23 1.40 0.05 2.68 0.03

S>m°J[aO ‘ybd¥§V ‘| CƒV‘ g§ûcofU Xa Am¡a a§Y« MmbZ XoIm J¶m
O~{H$, CƒV‘ A§VaH$mo{eH$s¶ CO2 Am¡a dmînmoËgO©Z Xa
1103nr Am¡a 140Ama¶y ‘ybd¥§V ‘| Wr& C„oIZr¶ ê$n go CƒV‘
Hw$b Šbmoamo{’$b 1103nr ‘ybd¥§V na H$b{‘V ‘m§Oar ZdrZ ‘|
’$b N>§Q>mB© Ho$ 45 {XZ ~mX XO© {H$¶m J¶m Am¡a Hw$b Šbmoamo{’$b
S>m°J[aO ‘ybd¥§V ‘| ’$b N>§Q>mB© Ho$ 90 {XZ ~mX XO© {H$¶m J¶m
(Vm{bH$m 26)&

The highest assimilation rate and stomatal
conductance was recorded in Dogridge. Highest
intercellular CO2 and transpiration rate was observed
in 1103P and 140Ru. Highest total chlorophyll was
recorded when Manjari Naveen grafted on 140Ru at
45 days after fruit pruning while at 90 days after fruit
pruning highest total chlorophyll was recorded when
on Dogridge grafted vines (Table 26).

Vm{bH$m 26. ‘m§Oar ZdrZ bVmAm| ‘| J¡g {d{Z‘¶ J{V{d{Y Am¡a Šbmoamo{’$b ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md  
Table 26.  Effect on different rootstocks on gas exchange activity and chlorophyll content Manjari Naveen 
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110Ama / 110R 9.20 0.11 195.17 1.92 33.25 21.19 41.44 25.98 3.35 19.11

140Ama¶y / 140Ru 9.75 0.20 274.00 3.26 38.16 20.23 48.18 24.67 4.25 21.12

1103nr / 1103P 9.88 0.20 295.00 2.24 29.54 24.15 34.80 28.48 8.30 22.58

S>m°J[aO / Dogridge 11.57 0.23 212.71 1.82 31.88 19.25 38.03 20.35 8.40 24.54

S Em± 0.74 0.01 13.75 0.26 0.23 0.21 0.28 0.25 0.16 0.17

CD at 5% 2.29 0.05 42.39 0.82 0.71 0.65 0.86 0.79 0.51 0.54
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‘m§Oar ZdrZ ‘| CƒV‘ nU©d¥ÝV N, P, K Am¡a Na H$s ‘mÌm
S>m°J[aO ‘| Am¡a {gE H$s ‘mÌm 110Ama ‘| nwînZ AdñWm ‘|
A{YH$ Wr& CƒV‘ nU©d¥ÝV EZ Am¡a {gE H$s ‘mÌm 110Ama ‘|
Am¡a nr, Ho$ Am¡a E‘Or H$s ‘mÌm 1103nr ‘ybd¥§V na {daoOZ
AdñWm ‘| XO© {H$ JB© (Vm{bH$m 27) &

The highest petiole N, P, K and Na content were
recorded in Dogridge grafted vines while, calcium
was observed in 110R grafted vines at flowering
stage. Highest N and Ca content were recorded in
Manjari Naveen grafted on 110R and P, K and Mg
were recorded in 1103P during veraison (Table 27). 

Vm{bH$m 27. ‘m§Oar ZdrZ bVmAm| ‘| nU©d¥ÝV nmoemH$  VËd ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md  
Table 27.  Effect of different rootstocks on petiole nutrient content in Manjari Naveen

‘ybd¥§V / Rootstocks nwînZ AdñWm / Flowering stage damBOZ AdñWm / Veraison stage

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

110Ama / 110R 1.04 0.61 1.50 0.15 1.42 0.78 0.86 0.41 1.70 0.15 1.54 1.06

140Ama¶y / 140Ru 1.02 0.56 1.53 0.14 1.34 0.86 0.84 0.40 1.57 0.15 1.38 1.12

1103nr / 1103P 0.94 0.56 1.43 0.14 1.26 0.73 0.84 0.61 1.75 0.15 1.42 1.27

S>m°J[aO / Dogridge 1.06 0.63 1.80 0.19 1.37 0.69 0.84 0.33 1.73 0.15 1.31 0.96

SEm± 0.01 0.004 0.06 0.001 0.01 0.04 0.03 0.05 0.01 0.001 0.01 0.07

CD at 5% 0.02 0.01 0.20 0.003 0.03 0.11 0.09 0.15 0.04 0.003 0.03 0.21

‘m§Oar ‘o{S>H$m 
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO na H$b{‘V ‘m§Oar
‘o{S>H$m bVmAm| H$m AmH$bZ d¥{Õ, CnO Am¡a JwUdÎmm Ho$ AmYma
na {H$¶m J¶m (Vm{bH$m 28)& 1103nr ‘ybd¥§V na H$b{‘V ‘m§Oar
‘o{S>H$m ‘| CƒV‘ CnO Am¡a à{V ~ob JwÀN> dOZ, ’$bXm¶r Ho$Z
Am¡a nZ© joÌ àmá hþAm&

Manjari Medika 
Manjari Medika grafted on 110R, 140Ru, 1103P and
Dogridge were evaluated for fruitful canes, yield, and
quality (Table 28). The vine raised on 1103P rootstock
recorded significantly higher bunch weight, fruitful
canes, and leaf area. Highest yield was recorded in
Manjari Medika grafted on 1103P rootstock.

Vm{bH$m 28. ‘m§Oar ‘o{S>H$m H$s CnO Am¡a JwUdÎmm ‘mnX§S>m| na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 28.  Effect of different rootstocks on fruitful canes, yield and quality of Manjari Medika

‘ybd¥§V /
Rootstocks

CnO
({H$J«m/
~ob) /
Yield

(kg/vine)

JwÀN> 
g§»¶m/~ob /

No. of
Bunches/

vine 

JwÀN> dOZ
(J«m) /
Bunch
weight 

(g)

50 ‘{U
dOZ
(J«m) /

50 berry
weight (g)

Q>rEgEg
(°~«r) /

TSS 
(°B)

AåbVm
(%) /
Acidity

(%)

’$bXmB©
Ho$Z (%) /

Fruitful
canes
(%)

nU© joÌ
(go‘r2) /

Leaf
area
(cm2)

Oyg
[aH$dar /

Juice
recovery

(%)

110R 15.55 53.20 290.53 135.60 19.72 0.41 94.00 159.47 69.13

110Ama / 110R 16.22 53.80 301.00 117.60 20.12 0.39 93.28 158.16 68.07

140Ama¶y / 140Ru 18.47 56.40 348.27 124.80 19.90 0.38 90.67 161.43 67.10

1103nr / 1103P 17.50 52.80 369.60 153.00 19.86 0.34 94.73 172.76 70.10

SEm± 1.42 1.71 20.18 8.04 0.15 0.01 0.45 1.60 0.54

CD at 5% 4.38 5.29 62.19 24.79 0.47 0.01 1.40 4.95 1.69
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S>m°J[aO ‘ybd¥§V ‘| CƒV‘ g§ûcofU Xa, A§VaH$mo{eH$s¶ CO2
Am¡a dmînmoËgO©Z Xa O~{H$, CƒV‘ a§Y« MmbZ 140Ama¶y ‘|
XoIm J¶m& C„oIZr¶ ê$n go CƒV‘ Hw$b Šbmoamo{’$b 1103nr
‘ybd¥§V na H$b{‘V ‘m§Oar ‘o{S>H$m ‘| ’$b N>§Q>mB© Ho$ 45 {XZ ~mX
XO© {H$¶m J¶m Am¡a Hw$b Šbmoamo{’$b 140Ama¶y ‘ybd¥§V ‘| ’$b
N>§Q>mB© Ho$ 90 {XZ ~mX nm¶m J¶m (Vm{bH$m 29) & 

The highest assimilation rate, intercellular CO2 and
transpiration rate was observed in Dogridge while,
stomatal conductance higher in 140Ru. Highest total
chlorophyll was recorded when Manjari Medika
grafted on 1103P. In 90 days after fruit pruning
highest total chlorophyll was recorded when Manjari
Medika grafted on 140Ru rootstock (Table 29).

Vm{bH$m 29. ‘m§Oar ‘o{S>H$m bVmAm| ‘| J¡g {d{Z‘¶ J{V{d{Y Am¡a Šbmoamo{’$b ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 29.  Effect of different rootstocks on gas exchange activity and chlorophyll content Manjari Medika
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110Ama / 110R 14.03 0.12 199.56 2.31 31.30 10.80 42.10 15.56 5.17 20.73

140Ama¶y / 140Ru 13.26 0.14 228.63 2.25 30.49 14.35 44.84 17.58 4.56 22.14

1103nr / 1103P 12.20 0.12 178.65 2.31 35.14 11.67 46.81 14.25 4.56 18.81

S>m°J[aO / Dogridge 14.48 0.13 243.00 2.64 33.18 12.68 45.86 16.48 3.56 20.04

SEm± 0.12 0.001 1.15 0.06 0.28 0.09 0.37 0.10 0.03 0.14

CD at 5% 0.37 0.003 3.54 0.17 0.88 0.29 1.15 0.31 0.12 0.43

140Ama¶y na H$b{‘V ‘m§Oar ‘o{S>H$m ‘| CƒV‘ nU©d¥ÝV P Am¡a
K H$s ‘mÌm  Wr& EZE Am¡a {gE H$s ‘mÌm S>m°J[aO ‘| nwînZ
AdñWm Ho$ Xm¡amZ A{YH$ Wr& CƒV‘ nU©d¥ÝV P Am¡a Ca H$s
‘mÌm 140Ama¶y  ‘| Am¡a N H$s ‘mÌm 1103nr ‘ybd¥§V na {daoOZ
AdñWm ‘| XO© {H$ JB© (Vm{bH$m 30)&

{d{^Þ ‘ybd¥ÝVm| na ‘m§Oar ‘o{S>H$m H$s dmBZ Am¡a Oyg
H$s dmînerb g§aMZm AÜ¶¶Z 
‘m§Oar ‘o{S>H$m Ho$ ag Am¡a dmBZ H$s dmînerb àmo’$mBqbJ {d{^Þ
‘ybd¥ÝVm| na H$s JB©& Cƒ AëH$mohb, EñQ>a, H$m~©{ZH$ Aåb,
EpëS>hmBS>, B©Wa, H$sQ>moZ Am¡a Q>anrZ, dmînerb {’$Zmob Am{X
gwJ§{YV ¶m¡{JH$m| H$s EH$ ~‹S>r g§»¶m H$s nhMmZ H$s JB©& {d{^Þ
aoS> dmBZ ‘| nhMmZo JE gwJ§{YV ¶m¡{JH$m| H$s gm§ÐVm Ho$ g§X^© ‘|
AëH$mohb g~go ~‹S>o g‘yh H$m à{V{Z{YËd H$aVm h¡& AbJ-
AbJ ‘ybd¥ÝVm| na Oyg Am¡a dmBZ ‘| dmînerb AëH$mohb H$s
g§aMZm ‘| {^ÞVmE§ nmB© JBª& dmBZ ‘|, g~go A{YH$ AëH$mohb
S>m°J[aO ‘ybd¥§V V¡¶ma ~obm| go ~Zo ag ‘| nmB© JB© (Vm{bH$m 31)&

The highest petiole P and K was recorded in Manjari
Medika grafted on 140Ru rootstock while Na and Ca
were recorded in Dogridge during flowering stage.
Highest petiole phosphorous and calcium content
were observed in 140Ru rootstock and nitrogen was
observed in 1103P during veraison stage (Table 30).

Study on the volatile composition of wine and juice
of Manjari Medika on different rootstock
Volatile profiling of juice and wine of Manjari Medika
was performed on different rootstocks. Aromatic
compounds classified under higher alcohols, esters,
organic acids, aldehydes, ethers, ketones and terpenes,
volatile phenols etc. were identified. Alcohols
represented the largest group in terms of concentration
of aromatic compounds identified in different red
wines. Variations in composition of volatile alcohols
were found in juice and wine on different rootstocks.
In wine, maximum alcohol was found in juice made
from vines grafted on Dogridge rootstocks (Table 31).
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Vm{bH$m 30. ‘m§Oar ‘o{S>H$m bVmAm| ‘| nU©d¥ÝV nmoemH$ VËd ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 30.  Effect of different rootstocks on petiole nutrient content in Manjari Medika

‘ybd¥§V / Rootstocks nwînZ AdñWm / Flowering stage damBOZ AdñWm / Veraison stage

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

110Ama / 110R 0.93 0.56 1.65 0.15 1.11 0.79 0.92 0.44 1.84 0.34 1.70 0.96

140Ama¶y / 140Ru 1.08 0.57 1.77 0.20 1.04 0.79 0.94 0.42 1.86 0.38 1.78 0.90

1103nr / 1103P 1.10 0.51 1.51 0.17 0.95 0.78 0.95 0.39 2.08 0.39 1.73 0.83

S>m°J[aO / Dogridge 0.90 0.56 1.76 0.28 1.16 0.74 0.87 0.40 2.03 0.43 1.81 0.75

SEm± 1.01 0.004 0.04 0.02 0.01 0.01 0.01 0.003 0.02 0.003 0.01 0.04

CD at 5% 0.03 0.01 0.12 0.07 0.02 0.02 0.02 0.01 0.05 0.01 0.04 0.14

Vm{bH$m 31. ‘m§Oar ‘o{S>H$m H$s dmBZ Am¡a Oyg H$s dmînerb g§aMZm (AëH$mohmob) Ho$ {bE ‘ybd¥ÝVm| H$m àXe©Z
Table 31.  Performance of rootstock for volatile composition (alchohol) of wine and juice of Manjari Medika 

dmînerb ¶m¡{JH$ /
Volatile compound

dmBZ (J«m/br) / Wine (g/L) Oyg (J«m/br) / Juice (g/L)

AëH$mohmob / Alchohol 1103nr /
1103P

110Ama / 
110R

140Ama¶y/
140 RU

S>m°J[aO/
Dogridge 

1103nr/
1103P

110Ama /
110R

140Ama¶y/
140 RU

S>m°J[aO/
Dogridge 

1-Butanol 0.00 0.00 0.00 16.09 18.01 26.48 0.00 0.00

1-Dodecano 0.00 0.00 0.00 16.09 0.00 0.00 0.00 0.00

1-Heptanol 0.00 14.91 0.00 59.98 5.80 24.39 18.98 22.06

1-Hexanol 306.44 26.76 27.03 1993.60 3190.01 11088.18 4736.82 1109.18

1-Nonanol 19.56 0.00 19.11 56.28 51.17 60.45 97.74 65.84

1-Octanol 10.82 0.00 0.00 25.11 76.67 24.83 73.83 39.49

1-Pentanol 35.95 32.66 0.00 921.89 166.73 60.28 20.78 191.40

1-Hexanol, 2-ethyl 0.00 0.00 0.00 104.59 38.08 65.35 56.50 0.00

1-Hexene, 4-methyl- 0.00 0.00 58.76 0.00 11.21 0.00 0.00 0.00

1-Pentanol, 3-methyl- 0.00 0.00 0.00 12.82 0.00 2.80 0.00 0.00

1-Butanol, 2-methyl- 12.31 38.76 0.00 40.52 0.00 0.00 0.00 78.11

2,3Butanediol 276.61 443.67 429.49 668.37 58.85 7.86 87.68 499.51
6-Octen-1-ol, 3,7-
dimethyl (R)- 43.80 0.00 0.00 28.74 0.00 0.00 9.22 0.00

7-Octen-1-ol, 3,7-
dimethyl, (S) 0.00 4.14 0.00 0.00 0.00 2.16 0.00 0.00

Benzyl alcohol 400.58 830.43 554.65 2445.82 7.31 149.84 115.69 78.16

Phenylethyl Alcohol 8286.17 9445.38 12344.43 7491.47 756.43 610.20 1423.50 3875.11
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Aåb
dmBZ H$s gwJ§Y ‘| ¶moJXmZ XoZo dmbo ¶m¡{JH$m| Ho$ dJ© ‘| {d{^Þ
àH$ma Ho$ E{gS> ‘mZo OmVo h¢& Oyg H$s VwbZm ‘| dmBZ ‘| E{gS>
H$s ‘mÌm g~go A{YH$ hmoVr h¡& {H$ÊdZ à{H«$¶m Ho$ H$maU dmBZ
‘| E{gS> gm§ÐVm ~‹T>r hþB© Wr& dmBZ H$s Hw$b gwJ§Y g§aMZm H$m
bJ^J 40% dmînerb E{gS> Ûmam ¶moJXmZ {X¶m OmVm h¡& g^r
Mma ‘ybd¥ÝVm| ‘| E{gS> ‘mÌm A{YH$V‘ Wr& ag ‘| dmînerb
Aåb H$s gm§ÐVm H$‘ Wr O~{H$ VmOo ag ‘| Hw$N> Aåb AZwnpñWV
Wo (Vm{bH$m 32)&

Acid 
Different types of acids considered to be class of
compounds to contribute to the aroma of wine. As
compare to juice, wine had maximum acid content.
Acid concentration in wine was increases due to
fermentation process. Approximately 40% of total
aroma composition of wine is contributed by volatile
acids. Concentration acid in all four rootstocks was
reported maximum. In juice, concentration of volatile
acid was less whereas some of acid was absent in
fresh juice (Table 32). 

Vm{bH$m 32. ‘m§Oar ‘o{S>H$m H$s dmBZ Am¡a Oyg H$s dmînerb g§aMZm Ho$ {bE ‘ybd¥ÝVm| H$m àXe©Z
Table 32.  Performance of rootstock for volatile composition of wine and juice of Manjari Medika

dmînerb ¶m¡{JH$ /
Volatile compound

dmBZ (J«m/br) / Wine (g/L) Oyg (J«m/br) / Juice (g/L)

Aåb / Acid 1103nr /
1103P

110Ama / 
110R

140Ama¶y/
140 RU

S>m°J[aO/
Dogridge 

1103nr/
1103P

110Ama /
110R

140Ama¶y/
140 RU

S>m°J[aO/
Dogridge 

Acetic acid 1296.90 136695.04 70568.44 789.16 744.49 76.04 1288.76 7806.67

Benzoic acid 704.63 4929.98 13567.01 3561.59 0.00 0.00 0.00 0.00

Butanoic acid 171.00 209.29 361.41 537.76 43.92 0.00 0.00 0.00

Decanoic acid 730.64 887.01 792.98 2458.72 901.43 30.35 261.54 15067.89

Dodecanoic acid 90.99 35.69 344.09 925.40 0.00 0.00 0.00 9.76

Heptanoic acid 461.24 360.09 540.99 487.46 5.35 8.66 2.81 6.28

Hexanoic acid 4659.37 4678.70 5544.45 6397.01 901.12 210.68 108.76 681.14

L-Lactic acid 233.94 113.71 12.27 1071.30 21.80 15.55 44.76 132.24

n-Decanoic acid 206.65 576.89 801.07 457.70 246.60 57.24 150.27 782.36

Nonanoic acid 3488.49 5428.26 7897.55 8060.78 47.32 60.55 45.01 0.00

Octanoic acid 4660.78 4399.45 7326.09 5644.56 2820.21 215.34 314.06 2468.76

Oxalic acid 584.49 174.89 126.78 2472.35 110.28 107.05 106.92 624.44

Pentanoic acid 82.15 284.67 515.90 608.32 604.92 194.05 207.97 380.21

Propanoic acid 11.03 25.87 42.26 9.37 45.28 9.20 40.77 37.62

Undecanoic acid 82.40 320.78 402.24 16.84 2.39 0.00 0.00 21.38
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EñQ>a
Oyg H$s VwbZm ‘|, ‘m§Oar ‘o{S>H$m H$s dmBZ ‘| EñQ>a ¶m¡{JH$ H$s
A{YH$V‘ EñQ>a gm§ÐVm nmB© JB©& dmBZ H$s gwJ§Y V¶ H$aZo ‘|
gwJ§Y ¶m¡{JH$m| H$m E{Wb EñQ>a g‘yh g~go ‘hËdnyU© nm¶m OmVm
h¡& A§Jya {H$ÊdZ à{H«$¶m Ho$ Xm¡amZ ’¡$Q>r E{gS> E{Wb EñQ>a
E§OmB‘o{Q>H$ ê$n go CËnm{XV hmoVo h¢& Mmam| ‘ybd¥ÝVm| na ‘m§Oar
‘o{S>H$m H$s dmBZ ‘| EñQ>a ¶m¡{JH$ H$s gm§ÐVm A{YH$V‘ nmB© JB©,
O~{H$ Oyg Ho$ {bE S>m°J[aO Am¡a 1103nr ‘ybd¥§V ‘| EñQ>a H$s
A{YH$V‘ gm§ÐVm Wr& A§V ‘|, ¶hm§ {ZîH$f© {ZH$mbm J¶m {H$
‘m§Oar ‘o{S>H$m go ~Zr dmBZ Zo dmînerb g§aMZm Ho$ {bE Cƒ
‘yë¶ {XIm¶m Am¡a ^maVr¶ n[apñW{V¶m| ‘| {d{^Þ ‘ybd¥ÝVm| na
CJmE JE A§Jya go V¡¶ma dmBZ A{YH$ gwJ§{YV Wr& S>m°J[aO na
H$b{‘V ‘m§Oar ‘o{S>H$m go V¡¶ma ag ‘| dmînerb g§aMZm Ho$ {bE
Cƒ ‘yë¶ {XIm¶m (Vm{bH$m 33)&  

Esters
As compare to juice, wine of Manjari Medika had
maximum ester concentration. Ethyl ester group of
aroma compounds is found most important in
deciding wine aromas. During grape fermentation
process fatty acid ethyl esters are produced
enzymatically. Concentration of ester compound in
wine of Manjari Medika on all four rootstock was
found maximum While for juice Dogridge and 1103P
rootstock had maximum concentration of esters.
Finally, here concluded that wines made from Manjari
Medika showed higher values for volatile
composition and found more aromatic in wines
prepared from grapes grown on different rootstocks
in Indian conditions. In juice prepared from Manjari
Medika grown on Dogridge rootstocks showed higher
values for volatile composition (Table 33).

Vm{bH$m 33. ‘m§Oar ‘o{S>H$m H$s dmBZ Am¡a Oyg H$s dmînerb g§aMZm Ho$ {bE ê$Q>ñQ>m°H$ H$m àXe©Z
Table 33.  Performance of rootstock for volatile composition of wine and juice of Manjari Medika 

dmînerb EñQ>a / Volatile
Esters

dmBZ (J«m/br) / Wine (g/L) Oyg (J«m/br) / Juice (g/L)

1103nr /
1103P

110Ama / 
110R

140Ama¶y
/ 140 RU

S>m°J[aO /
Dogridge 

1103nr /
1103P

110Ama /
110R

140Ama¶y
/ 140 RU

S>m°J[aO /
Dogridge 

1-Butanol, 3-methyl-, acetate 52.14 844.46 1089.79 38.31 0.00 263.38 925.27 82.83

Acetic acid ethenyl ester 0.00 0.00 832.46 0.00 0.00 5.20 0.00 0.00

Acetic acid, 2-phenylethyl ester 10.46 1431.41 446.90 199.76 0.00 230.20 763.00 0.00

Acetic acid, hexyl ester 0.00 64.69 0.00 0.00 184.43 2433.16 6949.49 199.52

Benzoic acid, ethyl ester 4.48 37.47 24.27 53.54 0.00 0.00 0.00 0.00

Butanoic acid, 2-methyl- 0.00 0.00 30.81 37.14 4.35 2.94 1.75 0.00

Butanoic acid, 3-methyl- 0.00 3.16 0.00 0.00 78.00 8.84 10.27 23.83

Butanedioic acid, diethyl ester 386.56 153.62 194.83 2977.17 0.00 0.00 0.00 0.00

Decanoic acid, ethyl ester 90.99 35.69 344.09 925.40 0.00 0.00 0.00 0.00

Dodecanoic acid, ethyl ester 730.64 887.01 792.98 2458.72 148.34 0.00 0.00 2483.02

Heptanoic acid, ethyl ester 19.64 19.51 23.13 80.65 0.00 0.00 0.00 0.00

Hexanoic acid, ethyl ester 758.22 182.71 116.59 1498.09 155.23 4.52 10.03 1306.72

Nonanoic acid, ethyl ester 3454.86 3038.36 1902.46 5460.73 0.00 0.00 0.00 0.00

Octanoic acid, ethyl ester 2655.67 1650.21 2097.80 3509.21 3693.46 63.54 180.60 31059.40

Propanoic acid, 2-hydroxy-, ethyl
ester 68.84 58.08 25.26 3071.14 45.28 9.20 40.77 37.62
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‘m§Oar {H$e{‘e  
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm| na
H$b{‘V ‘m§Oar {H$e{‘e bVmAm| H$m AmH$bZ ’$bXm¶r Ho$Z,
CnO Am¡a JwUdÎmm Ho$ AmYma na 2022-2023 ‘o {H$¶m J¶m
(Vm{bH$m 34)& ‘m§Oar {H$e{‘e H$mo 1103nr ‘ybd¥§V na H$b{‘V
{H$E OmZo na CƒV‘ CnO Am¡a à{V ~ob JwÀN> dOZ nm¶m J¶m&
CƒV‘ ’$bXm¶r Ho$Z Am¡a nZ© joÌ 110Ama ‘ybd¥§V na Wo&
S>m°J[aO na CƒV‘ {H$e{‘e [aH$dar XO© H$s JB©& d¥{Õ Am¡a
CnO Ü¶mZ ‘| aIVo hþE, 1103nr Am¡a 110Ama na H$b{‘V
‘m§Oar {H$e{‘e H$m àXe©Z Xÿgam| H$s VwbZm ‘| ~ohVa nm¶m J¶m&

Manajri Kishmish 
Manjari Kishmish grafted on 110R, 140Ru, 1103P and
Dogridge were evaluated for fruitful canes, yield, and
quality parameters during 2022-2023 (Table 34). The
highest yield and bunch weight were recorded in
1103P rootstock. Per cent fruitful canes, leaf area and
TSS were significantly higher in vines raised on 110R
rootstock. Manjari Kishmish raised on Dogridge
rootstock recorded highest raisin recovery.
Considering the growth and yield, the performance of
Manjari Kishmish grapevines grafted on 1103P and
110R was found superior over others..

Vm{bH$m 34. ‘m§Oar {H$e{‘e H$s CnO Am¡a JwUdÎmm ‘mnX§S>m| na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 34.  Effect of different rootstocks on fruitful canes, yield and quality of Manjari Kishmish

‘ybd¥§V /
Rootstocks

CnO
({H$J«m/
~ob) /
Yield

(kg/vine)

JwÀN> 
g§»¶m/~ob /

No. of
Bunches/

vine 

JwÀN> dOZ
(J«m) /
Bunch
weight 

(g)

50 ‘{U
dOZ
(J«m) /

50 berry
weight (g)

Q>rEgEg
(°~«r) /

TSS 
(°B)

AåbVm
(%) /
Acidity

(%)

’$bXmB©
Ho$Z (%) /

Fruitful
canes
(%)

nU© joÌ
(go‘r2) /

Leaf
area
(cm2)

{H$e{‘e
[aH$dar /
Raisin

recovery
(%)

110Ama /110R 9.91 39.65 270.47 111.20 22.84 0.57 95.24 162.23 26.26

140Ama¶y / 140Ru 10.33 42.81 257.37 108.60 22.20 0.55 93.40 157.31 25.21

1103nr / 1103P 12.06 39.45 293.90 114.40 21.00 0.58 89.95 158.05 25.75

S>m°J[aO / Dogridge 11.08 40.00 272.63 120.60 22.56 0.57 92.07 167.00 26.30

SEm± 0.10 0.29 7.85 0.85 0.31 0.01 0.90 1.15 0.24

CD at 5% 0.31 0.91 24.19 2.62 0.98 0.02 1.28 3.56 0.76

S>m°J[aO ‘ybd¥§V ‘| CƒV‘ g§ûcofU Xa, CƒV‘ A§VaH$mo{eH$s¶
CO2 Am¡a dmînmoËgO©Z Xa O~{H$, CƒV‘ a§Y« MmbZ 1103nr
Am¡a S>m°J[aO ‘| XoIm J¶m& ‘m§Oar {H$e{‘e ‘| CƒV‘ Hw$b
Šbmoamo{’$b S>m°JarO ‘| ’$b N>§Q>mB© Ho$ 45 {XZm| ~mX Am¡a
140 Ama¶y ‘| ’$b N>§Q>mB© Ho$ 90 {XZm| ~mX nm¶m J¶m (Vm{bH$m
35)&  

S>m°J[aO na H$b{‘V ‘m§Oar {H$e{‘e ‘| CƒV‘ nU©d¥ÝV P, K,
Na Am¡a Ca H$s ‘mÌm nmB© JB©& S>m°J[aO ‘| nwînZ AdñWm Ho$
Xm¡amZ ZmBQ´>moOZ ‘mÌm A{YH$ Wr& CƒV‘ nU©d¥ÝV ZmBQ´>moOZ,
’$m°ñ’$moag, gmo{S>¶‘ Am¡a ‘¡¾r{e¶‘ H$s ‘mÌm 140Ama¶y ‘ybd¥§V
na {daoOZ AdñWm ‘| XO© {H$ JB© (Vm{bH$m 36)&

The highest assimilation rate, intercellular CO2 and
transpiration rate was recorded in Dogridge while,
stomatal conductance was higher in 1103P and
Dogridge rootstocks. Significantly highest total
chlorophyll was recorded when Manjari Kishmish
grafted on Dogridge at 45 and on 140 Ru rootstock at
90 days after fruit pruning (Table 35).

The highest petiole phosphorous, potassium, sodium
and calcium content were observed in Dogridge
rootstock grafted vines while, nitrogen content was
observed in Dogridge during flowering stage. Highest
nitrogen, phosphorous, sodium and magnesium
content were recorded in Manjari Kishmish grafted
on 140Ru rootstock during veraison stage (Table 36).
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Vm{bH$m 35. ‘m§Oar {H$e{‘e bVmAm| ‘| J¡g {d{Z‘¶ J{V{d{Y Am¡a Šbmoamo{’$b ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 35.  Effect of different rootstocks on gas exchange activity and chlorophyll content Manjari Kishmish

‘ybd¥§V / 
Rootstocks
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110Ama / 110R 7.85 0.12 287.00 2.09 20.45 7.15 27.60 7.58 2.14 9.72

140Ama¶y / 140Ru 8.11 0.13 290.00 2.50 19.58 8.47 28.05 8.67 3.68 12.35

1103nr / 1103P 9.61 0.16 290.00 2.12 19.68 8.42 28.10 7.41 3.59 11.00

S>m°J[aO / Dogridge 9.67 0.16 311.00 2.80 20.48 9.65 30.13 9.17 2.70 11.87

SEm± 0.70 0.003 9.30 0.08 0.14 0.06 0.20 0.05 0.03 0.08

CD at 5% 2.15 0.010 28.66 0.27 0.44 0.19 0.63 0.15 0.11 0.27

Vm{bH$m 36. ‘m§Oar ‘o{S>H$m  bVmAm| ‘| nU©d¥ÝV nmoemH$  VËd ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 36.  Effect of different rootstocks on petiole nutrient content in Manjari Kishmish

‘ybd¥§V / Rootstocks nwînZ AdñWm / Flowering stage damBOZ AdñWm / Veraison stage

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

110Ama / 110R 0.73 0.62 1.58 0.20 0.84 0.80 1.01 0.47 1.92 0.23 1.39 0.97

140Ama¶y / 140Ru 0.72 0.60 1.68 0.22 0.95 0.88 1.09 0.48 1.62 0.24 1.54 1.04

1103nr / 1103P 0.93 0.66 1.62 0.18 0.86 0.76 0.96 0.44 1.98 0.23 1.37 0.97

S>m°J[aO / Dogridge 0.80 0.68 1.68 0.28 1.17 0.74 1.08 0.37 1.97 0.25 1.62 0.97

SEm± 0.04 0.01 0.01 0.01 0.05 0.03 0.01 0.004 0.04 0.002 0.05 0.01

CD at 5% 0.12 0.02 0.04 0.04 0.14 0.10 0.02 0.01 0.13 0.01 0.16 0.02

ZmZmgmho~ nn©b grS>b¡g 
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm| na
H$b{‘V ZmZmgmho~ nn©b grS>b¡g bVmAm| H$m AmH$bZ ’$bXm¶r
Ho$Z, CnO Am¡a JwUdÎmm Ho$ AmYma na 2022-2023 ‘o {H$¶m
J¶m (Vm{bH$m 37)& 140Ama¶y ‘ybd¥§V na H$b{‘V {H$¶o OmZo
na CƒV‘ CnO Am¡a à{V ~ob JwÀN> dOZ nm¶m J¶m& CƒV‘
’$bXm¶r Ho$Z 110Ama ‘ybd¥§V na nm¶m J¶m&

Nanasaheb Purple Seedless 
Nanasaheb Purple grapevines grafted on 110R,
140Ru, 1103P and Dogridge was evaluated for fruitful
canes, yield, and quality parameters during 2022-2023
(Table 37). Significantly higher yield and bunch
weight was recorded on Nanasaheb Purple grapevine
grafted on 140Ru rootstock. However, higher fruitful
canes were recorded on 110R rootstock grafted vines.
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Vm{bH$m 37. ZmZmgmho~ nn©b grS>b¡g H$s CnO Am¡a JwUdÎmm ‘mnX§S>m| na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 37.  Effect of different rootstocks on fruitful canes, yield and quality of Nanasaheb Purple Seedless

‘ybd¥§V / 
Rootstocks

CnO
({H$J«m/
~ob) /
Yield

(kg/vine)

JwÀN> 
g§»¶m/~ob /

No. of
Bunches/

vine 

JwÀN> dOZ
(J«m) /
Bunch
weight 

(g)

50 ‘{U
dOZ
(J«m) /

50 berry
weight (g)

Q>rEgEg
(°~«r) /

TSS 
(°B)

AåbVm
(%) /
Acidity

(%)

’$bXmB©
Ho$Z (%) /

Fruitful
canes
(%)

nU© joÌ
(go‘r2) /

Leaf   area
(cm2)

110Ama / 110R 1.79 12.00 134.90 179.00 19.94 0.34 73.21 147.32

140Ama¶y / 140Ru 2.25 14.00 182.65 198.36 19.72 0.39 48.88 144.08

1103nr / 1103P 2.16 12.40 154.14 217.30 20.02 0.38 53.21 134.62

S>m°J[aO / Dogridge 1.48 8.40 191.08 224.46 20.82 0.40 60.59 141.44

SEm± 0.34 1.81 8.42 12.17 0.35 0.01 0.75 0.97

CD at 5% 1.06 5.59 25.94 37.51 1.09 0.06 2.32 3.01

ZmZmgmho~ nn©b grS>b¡g H$b{‘V S>m°JarO ‘| ’$b N>§Q>mB© Ho$ 45
{XZm| ~mX Am¡a ’$b N>§Q>mB© Ho$ 90 {XZm| ~mX 140Am¶w ‘| CƒV‘
Hw$b Šbmoamo{’$b nm¶m J¶m (Vm{bH$m 38)&

Significantly highest total chlorophyll was recorded
when grafted on 140Ru at 45 days after fruit pruning
and 90 days after fruit pruning (Table 38). 

Vm{bH$m 38. ZmZmgmho~ nn©b grS>b¡g bVmAm| ‘| Šbmoamo{’$b ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 38.  Effect of different rootstocks on chlorophyll content of Nanasaheb Purple Seedless

‘ybd¥§V / 
Rootstocks

’$b N>§Q>mB© Ho$ 45 {XZ ~mX 
/ 45 days after fruit pruning

’$b N>§Q>mB© Ho$ 90 {XZ ~mX 
/ 90 days after fruit pruning

Hw$b
Šbmoamo{’$b /
Total chlo.

(mg/ml)

Šbmoamo{’$b A /
Chlo. A
(mg/ml)

Šbmoamo{’$b B /
Chlo. B
(mg/ml)

Hw$b
Šbmoamo{’$b /
Total chlo.

(mg/ml)

Šbmoamo{’$b A /
Chlo. A
(mg/ml)

Šbmoamo{’$b B /
Chlo. B
(mg/ml)

110Ama / 110R 21.56 5.14 26.70 15.65 2.35 18.00

140Ama¶y / 140Ru 25.35 6.25 31.60 16.45 3.32 19.77

1103nr / 1103P 24.56 5.14 29.70 14.56 3.14 17.70

S>m°J[aO / Dogridge 22.98 7.48 30.46 13.98 2.66 16.64

SEm± 0.20 0.03 0.23 0.11 0.02 0.14

CD at 5% 0.63 0.10 0.72 0.35 0.09 0.44

ZmZmgmho~ nn©b grS>b¡g ‘| nU©d¥ÝV N, Na, Mg Am¡a Ca H$s
‘mÌm S>m°J[aO ‘ybd¥§V  ‘| nmB© JB©& 110Ama ‘| nwînZ AdñWm Ho$
Xm¡amZ P Am¡a K A{YH$ Wr& CƒV‘ nU©d¥ÝV N, K, Na Am¡a

The petiole N, Na, Ca and Mg content were recorded
higher in vines grafted on Dogridge rootstock while,
P and K were recorded in 110R rootstock grafted
vines during flowering stage. The highest petiole N,
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Vm{bH$m 39. ZmZmgmho~ nn©b grS>b¡g bVmAm| ‘| nU©d¥ÝV nmoemH$ VËd ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 39.  Effect of different rootstocks on petiole nutrient content in Nanasaheb Purple Seedless

‘ybd¥§V / Rootstocks nwînZ AdñWm / Flowering stage damBOZ AdñWm / Veraison stage

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

110Ama / 110R 0.92 0.58 1.65 0.17 1.19 0.73 0.78 0.36 2.11 0.12 1.25 0.45

140Ama¶y / 140Ru 0.85 0.51 1.63 0.16 1.18 0.77 0.81 0.37 2.39 0.18 1.53 0.58

1103nr / 1103P 0.87 0.55 1.61 0.17 1.08 0.70 0.79 0.37 2.44 0.17 1.58 0.52

S>m°J[aO / Dogridge 0.94 0.41 1.63 0.23 1.32 0.74 0.83 0.28 2.56 0.23 1.58 0.45

SEm± 0.01 0.005 0.01 0.001 0.01 0.01 0.01 0.003 0.08 0.02 0.01 0.02

CD at 5% 0.02 0.015 0.04 0.004 0.02 0.02 0.02 0.01 0.26 0.06 0.04 0.07

Wm°‘gZ grS>b¡g 
110Ama, EgAmo4, 1103nr, S>m°J[aO Am¡a ñd¶§ ‘y{bV ‘ybd¥ÝVm|
na H$b{‘V Wm°‘gZ grS>b¡g H$m AmH$bZ ’$bXm¶r Ho$Z, CnO
Am¡a JwUdÎmm na {H$¶m J¶m (Vm{bH$m 40)& S>m°JarO H$b{‘V
Wm°‘gZ grS>b¡g ‘| CƒV‘ CnO Am¡a à{V ~ob JwÀN> dOZ àmá
hþAm& CƒV‘ ’$bXm¶r Ho$Z 110Ama na nm¶o JE& 

Thompson Seedless
Thompson Seedless grapevines grafted on 110R,
SO4, 1103P, Dogridge and own rooted grapevine
were evaluated for fruitful canes, yield, and
quality  (Table 40). Highest yield, bunch weight and
fruitful cane were recorded in grape vine grafted on
Dogridge. 

Ca H$s ‘mÌm S>m°J[aO ‘ybd¥§V  ‘|  Ed§ nr Am¡a E‘Or 140Ama¶y
‘ybd¥§V na {daoOZ AdñWm ‘| XO© {H$ JB© (Vm{bH$m 39)&

K, Na, and Ca content were observed in Dogridge
while, highest P and Mg content were observed in
140Ru grafted vines during veraison stage (Table 39).

Vm{bH$m 40. Wm°‘gZ grS>b¡g H$s CnO Am¡a JwUdÎmm ‘mnX§S>m| na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 40.  Effect of different rootstocks on fruitful canes, yield and quality of Thompson Seedless

‘ybd¥§V / 
Rootstocks

CnO
({H$J«m/~ob)

/ Yield
(kg/vine)

JwÀN> 
g§»¶m / 
No. of

Bunches 

JwÀN> dOZ
(J«m) /
Bunch

weight (g)

50 ‘{U
dOZ (J«m)
/ 50 berry
weight (g)

Q>rEgEg
(°~«r) /

TSS 
(°B)

AåbVm
(%) /
Acidity

(%)

’$bXmB©
Ho$Z (%) /

Fruitful
canes (%)

nU© joÌ
(go‘r2) /
Leaf area

(cm2)

110R 11.21 37.80 296.47 124.30 18.20 0.58 97.33 155.36

110 Ama / 110R 9.33 31.00 301.47 118.10 18.69 0.55 90.28 165.88

140 Ama¶y / 140Ru 9.02 30.40 295.80 121.60 19.60 0.53 81.13 155.63

1103 nr / 1103P 11.38 34.80 327.14 140.70 18.60 0.56 95.74 175.93

S>m°J[aO / Dogridge 8.45 30.10 280.60 2.08 19.80 0.54 79.50 157.00

SEm± 0.20 0.63 4.44 6.40 0.31 0.009 1.50 2.36

CD at 5% 6.40 1.93 13.70 3.34 0.95 0.027 4.63 7.28



A§Jya H$s {d{^Þ {H$ñ‘m| ‘| {dVmZ à~§YZ àWmAm|
na AÜ¶¶Z
A§Jya H$s nwa…ñWm{nV Am¡a {dH${gV {H$ñ‘m|, AWm©V² {H«$‘gZ
grS>b¡g Am¡a ‘m§Oar í¶m‘m na {dVmZ à~§YZ àWmAm| H$m 2022-
2023 df© ‘o AÜ¶¶Z {H$¶m J¶m& Xmo à¶moJ dV©‘mZ ‘| àJ{V na
h¢, {Og‘o Omo A§Jya H$s d¥{Õ, CnO Am¡a O¡d amgm¶{ZH$ ‘mnX§S>m|
na eyQ> Q>m°qnJ Am¡a Ho$Z gKZVm àWmAm| H$m à^md H$m AÜ¶¶Z
{H$¶m Om ahm h¡ & BZ àWmAm| H$mo {deof ê$n go AmYmar¶  N>§Q>mB©
Ho$ Xm¡amZ bmJy {H$¶m J¶m& Bg‘o Xmo nhby h¢, EH$ eyQ> Q>mqnJ -
14 nZm} na eyQ> Q>m°qnJ- T1, 16 nZm} na eyQ> Q>m°qnJ- T2, 18
nZm} na eyQ> Q>m°qnJ- T3 Am¡a {Z¶§ÌU&  

Xÿgam nhby Ho$Z gKZVm- 1 Ho$Z/dJ© ’w$Q>-N1, 075 Ho$Z/dJ©
’w$Q> -N2 Am¡a 0.5 Ho$Z/dJ© ’w$Q>-N3 h¡& bmJy {H$E JE {dVmZ
à~§YZ àWmAm| H$m à^md Ho$ ê$n ‘| A{YH$m§e ‘mnX§S>m| ‘| ‘hËdnyU©
A§Va XO© {H$E JE& {deof ê$n go, {H«$‘gZ grS>b¡g Am¡a ‘m§Oar
í¶m‘m {H$ñ‘m| ‘o 16 nZm} na eyQ> Q>m°qnJ Am¡a 0.75 Ho$Z/dJ© ’w$Q>
H$m Ho$Z gKZVm àWmAm| H$m à^md d¥{Õ, CnO Am¡a O¡d amgm¶{ZH$
‘mnX§S>m| na ~ohVa nm¶m J¶m (Vm{bH$m 42 Am¡a 43)& 

Studies on canopy management practices
in different varieties of grapes
Canopy management practices were implemented on
introduced and developed cultivars, namely
Crimson Seedless and Manjari Shyama during
2022-23. Two concurrent experiments are currently in
progress, focusing on the impact of shoot topping
and cane density on the growth, yield and
biochemical parameters of grapevines. These
practices were specifically applied during foundation
pruning. 

Two aspects are there, shoot topping at 14 leaves- T1,
16 leaves- T2, 18 leaves- T3 and control and second
aspect is cane density of 1 cane/sq. ft-N1, 075 cane/sq.
ft-N2 and 0.5 cane/sq. ft-N3. Significant differences
were recorded in most of the parameters as influence
of given treatments. Notably, the overall effectiveness
of shoot topping at 16 leaves and a cane density of
0.75 cane/sq.ft. demonstrated superior outcomes
concerning the growth and biochemical parameters of
both Manjari Shyama and Crimson Seedless
grapevines (Table 42 and 43).
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Vm{bH$m 41. ZmZmgmho~ nn©b grS>b¡g bVmAm| ‘| nU©d¥ÝV nmoemH$ VËd ‘mÌm na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 41.  Effect of different rootstocks on petiole nutrient content in Nanasaheb Purple Seedless

‘ybd¥§V / Rootstocks nwînZ AdñWm / Flowering stage damBOZ AdñWm / Veraison stage

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

N
(%)

P
(%)

K
(%)

Na
(%)

Ca
(%)

Mg
(%)

110Ama / 110R 0.98 0.60 1.62 0.27 1.03 0.70 0.96 0.70 1.71 0.21 1.64 0.59

140Ama¶y / 140Ru 1.06 0.57 1.63 0.23 1.13 0.67 1.03 0.51 1.59 0.27 1.93 0.38

1103nr / 1103P 0.88 0.65 1.58 0.24 0.91 0.69 0.96 0.59 1.68 0.28 1.80 0.62

S>m°J[aO / Dogridge 0.93 0.58 1.64 0.32 1.09 0.65 1.04 0.51 1.82 0.29 2.18 0.54

ñd‘y{bV / Own root 0.91 0.54 1.60 0.25 1.15 0.66 0.94 0.53 1.73 0.23 0.72 0.48

SEm± 0.013 0.008 0.024 0.005 0.018 0.01 0.01 0.01 0.03 0.003 0.04 0.01

CD at 5% 0.039 0.026 0.074 0.017 0.054 0.07 0.04 0.04 0.09 0.010 0.12 0.03

Wm°‘gZ grS>b¡g ‘| A{YH$V‘ nU©d¥ÝV EZ H$s ‘mÌm EgAmo4 ‘|
Am¡a nr H$s ‘mÌm 1103nr ‘| nmB© JB©& Ho$ Am¡a EZE nwînZ AdñWm
Ho$ Xm¡amZ S>m°J[aO ‘| A{YH$ {‘bm& S>m°J[aO ‘ybd¥§V  ‘| CƒV‘
nU©d¥ÝV EZ, Ho$, EZE Am¡a {gE Ed§ nr H$s ‘mÌm 110Ama ‘ybd¥§V
na {daoOZ AdñWm ‘| XO© {H$ JB© (Vm{bH$m 41)&

The highest petiole N content was recorded in
Thompson Seedless grafted on SO4 while, P was
recorded in 1103P and K and Na were observed in
Dogridge at flowering stage. Highest petiole N, P, Na,
and Ca content were observed in Dogridge and P was
observed in 110R during veraison stage (Table 41).
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Vm{bH$m 42. eyQ> Q>m°qnJ Am¡a Ho$Z gKZVm H$m {H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m {H$ñ‘m| Ho$ d¥{Õ ‘mnX§S>m| na à^md
Table 42.  Effect of shoot topping and cane density on growth parameters in Crimson Seedless and Manjari Shyama

‘m§Oar í¶m‘m / Manjari Shyama {H«$‘gZ grS>b¡g / Crimson Seedless

emI
b§~mB©

(go‘r) /
Shoot
length
(cm)

B§Q>oaUmoS>b
b§~mB©

(go‘r) /
Internode

length
(cm)

emIm
ì¶mg

({‘‘r) /
Shoot

diameter
(mm)

nU© joÌ
(go‘r2) /

Leaf
Area
(cm2)

emI
b§~mB©

(go‘r) /
Shoot
length
(cm)

B§Q>oaUmoXb
b§~mB©

(go‘r) /
Internode

length
(cm)

emI ì¶mg
({‘‘r) /
Shoot

diameter
(mm)

nU© joÌ
(go‘r2) /

Leaf
Area
(cm2)

A: eyQ> Q>m°qnJ / A : Shoot topping

Q>r1 / T1 (14 leaves) 59.87 4.81 8.59 160.57 52.96 3.97 9.93 162.60

Q>r2 / T2 (16 leaves) 63.37 4.85 7.70 150.06 65.22 4.07 9.19 153.67

Q>r3 / T3 (18 leaves) 76.15 4.95 7.01 141.22 74.85 4.43 8.56 144.78

Q>r4 / T4 (No topping) 90.29 5.85 6.29 137.88 80.00 4.61 8.05 133.66

SEm±1 2.70 0.19 0.35 4.76 2.30 0.23 0.35 5.350

CD at 5% 7.92 ns 1.02 13.96 6.74 ns 1.01 15.70

~: Ho$Z gKZVm / B: Cane density

EZ1 / N1 (1 cane/sq.ft.) 71.67 4.92 7.07 145.98 65.11 4.20 8.75 147.59

EZ2 / N2 (0.75 cane/sq.ft.) 72.45 5.18 7.43 147.82 67.44 4.25 8.99 148.93

EZ3 / N3(0.50 cane/sq.ft.) 73.14 5.22 8.19 148.50 72.22 4.36 9.04 149.51

SEm±1 2.34 0.16 0.30 4.12 1.99 0.20 0.30 4.64

CD at 5% ns ns 0.95 ns ns ns ns ns

A � ~ nmañn[aH$ à^md / A x B Interaction : ns

A§Jya ‘o ’$b N>§Q>mB© Ho$ g‘¶ go AmYmar¶ nU© {ZîH$mgZ Am¡a
’$gb ^ma à~§YZ H$m d¥{Õ, JwUdÎmm Am¡a CnO na à^md H$mo
em{‘b {H$¶m J¶m& AÜ¶¶Z ‘| Xmo à‘wI nhby em{‘b h¢,
AmYmar¶ nU© {ZîH$mgZ ‘| 2 AmYmar¶ nU© {ZîH$mgZ-T1, 3
nU© {ZîH$mgZ-T2 Am¡a 4 AmYmar¶ nU© {ZîH$mgZ-T3 em{‘b
h¡ Am¡a Xÿgao nhby ‘| ’$gb ^ma à~§YZ ‘| 30 JwÀN>o/ ~ob-N1,
45 JwÀN>o/ ~ob-N2 Am¡a 50 JwÀN>o/ ~ob-N3 h¡& BZ àWmAm|
Ho$ à^md Ho$ H$maU {d{^Þ ‘mnX§S>m| ‘| ‘hËdnyU© A§Va XoIo JE&
{H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m ‘| {deof ê$n go, 3 AmYmar¶
nU© {ZîH$mgZ Am¡a à{V A§Jya bVm 45 JwÀN>m| Ho$ ’$gb ^ma ‘|
‘{U H$s JwUdÎmm, CnO, nU© joÌ gyMH$ (EbEAmB©), àH$me
g§ûcofH$ ê$n go g{H«$¶ {d{H$aU (nrEAma) Am¡a amoJ AmnVZ Ho$
g§X^© ‘| à^md ~ohVa nm¶m J¶m (Vm{bH$m 44 go 47) &

The impact of basal leaf removal and crop load
management on the growth, quality, and yield of
grapevines were incorporated into fruit pruning. The
study encompasses: Basal leaf removal includes 2
leaves removal-T1, 3 leaves removal-T2 and 4 leaves
removal-T3 and second aspect is crop load of 30
bunches/vine-N145 bunches/ vine-N2 and 50
bunches/vine-N3). Significant differences were
observed due to the influence of the applied
treatments. Notably, the performance of the treatment
involving the removal of 3 basal leaves and a crop
load of 45 bunches per vine and their exhibited
superior outcomes in terms of berry quality, yield, leaf
area index (LAI), photosynthetically active radiation
(PAR) and disease incidence for both Manjari Shyama
and Crimson Seedless (Table 44 to 47).
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Vm{bH$m 43. eyQ> Q>m°qnJ Am¡a Ho$Z gKZVm H$m {H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m H$s Ho$Z Ho$ O¡d amgm¶{ZH$ na à^md
Table 43.  Effect of shoot topping and cane density on biochemical traits in Crimson Seedless and Manjari Shyama

‘m§Oar í¶m‘m / Manjari Shyama {H«$‘gZ grS>b¡g/ Crimson Seedless

{’$Zm°b
({‘J«m/
J«m) /

Phenol
(mg/g)

H$m~m}hmBS´o>Q>
({‘J«m/
J«m) /

Carb-
hydrate
(mg/g)

àmo{bZ
(‘m‘moëg/

J«m) /
Proline

(µmoles/
g)

àmoQ>rZ
({‘J«m/
J«m) /

Protein
(mg/g)

{’$Zm°b
({‘J«m/
J«m) /

Phenol
(mg/g)

H$m~m}hmBS´o>Q>
({‘J«m/
J«m) /

Carb-
hydrate
(mg/g)

àmo{bZ
(‘m‘moëg/

J«m) /
Proline

(µmoles/
g)

àmoQ>rZ
({‘J«m/J«m)
/ Protein
(mg/g)

A: eyQ> Q>m°qnJ / A : Shoot topping

Q>r1 / T1 (14 leaves) 2.187 339.67 3.02 12.98 12.98 391.40 2.80 12.04

Q>r2 / T2 (16 leaves) 2.670 378.63 3.32 13.69 13.69 453.83 3.58 13.42

Q>r3 / T3 (18 leaves) 2.893 419.27 3.50 14.10 14.10 501.83 3.95 14.59

Q>r4 / T4 (No topping) 2.91 420.87 3.67 14.44 14.63 514.89 4.27 15.01

SEm±1 0.08 12.51 0.11 0.43 0.41 15.28 0.12 0.45

CD at 5% 0.24 36.70 0.32 ns ns 44.83 0.37 1.31

~: Ho$Z gKZVm / B: Cane density : ns

A � ~ nmañn[aH$ à^md / A x B Interaction : ns

‘m§Oar í¶m‘m ‘| 18 n{Îm¶m| na eyQ> Q>m°qnJ / Shoot topping at 18 leaves in Manjari Shyama

{H«$‘gZ grS>bog ‘| 18 n{Îm¶m| na eyQ> Q>m°qnJ / Shoot topping at 18 leaves in Crimson Seedless
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Vm{bH$m 44. AmYmar¶ nU© {ZîH$mgZ Am¡a ’$gb ^ma à~§YZ H$m {H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m Ho$ ‘{U JwUdÎmm Ed§ 
CnO ‘mnX§S>m| na à^md

Table 44.  Effect of basal removal leaves and bunch load practices on berry quality and yield 

‘m§Oar í¶m‘m / Manjari Shyama {H«$‘gZ grS>b¡g / Crimson Seedless
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A: AmYmar¶ nU© {ZîH$mgZ / A: Basal Leaf Removal

Q>r1 / T1 (2 BLR) 288.9 200.0 20.34 14.33 12.11 282.73 184.18 18.66 15.61 11.39

Q>r2 / T2 (3 BLR) 292.5 211.7 21.60 14.89 12.64 241.74 146.45 17.60 14.40 11.72

Q>r3 / T3 (4 BLR) 274.6 209.8 21.67 15.60 11.85 266.06 169.82 18.86 13.82 11.20

SEm±1 1.225 0.78 0.09 0.06 0.07 1.04 0.65 0.08 0.06 0.07

CD at 5% 3.57 2.28 0.27 0.19 0.229 3.04 1.89 0.23 0.17 0.21

~: ’$gb ^ma / B: Crop Load

EZ1 / N1 (30 B/V) 323.73 241.4 21.64 15.51 9.71 295.77 180.09 18.59 15.89 8.87

EZ2 / N2 (45 B/V) 300.84 205.9 21.01 15.45 13.53 250.19 163.62 18.46 13.98 11.26

EZ3 / N3 (50 B/V) 239.48 194.2 20.96 13.86 14.36 244.56 156.74 18.06 13.96 14.67

SEm±1 1.22 0.78 0.09 0.06 0.078 1.04 0.65 0.08 0.06 0.07

CD at 5% 3.57 2.28 0.27 0.19 0.229 3.04 1.89 0.23 0.17 0.21

A � ~ nmañn[aH$ à^md / A x B Interaction

Q>r1EZ1 / T1N1 338.18 248.0 20.81 14.36 10.14 328.39 195.92 18.23 17.78 9.85

Q>r1EZ2 / T1N2 300.44 183.7 19.23 14.69 13.52 258.66 182.19 19.74 14.89 11.64

Q>r1EZ3 / T1N3 261.12 168.3 20.97 13.93 15.66 261.15 174.42 18.02 14.17 15.67

Q>r2EZ1 / T2N1 323.20 215.1 20.71 14.53 9.69 264.28 165.64 16.61 14.70 7.93

Q>r2EZ2 / T2N2 298.13 219.7 22.72 16.34 13.41 228.60 155.68 17.18 13.57 10.29

Q>r2EZ3 / T2N3 247.25 200.4 21.37 13.79 14.83 232.33 118.03 18.99 14.92 13.94

Q>r3EZ1 / T3N1 309.83 261.2 23.40 17.63 9.295 294.64 178.71 20.93 15.19 8.84

Q>r3EZ2 / T3N2 303.96 214.2 21.08 15.32 13.67 263.33 153.00 18.47 13.49 11.85

Q>r3EZ3 / T3N3 210.08 214.1 20.54 13.86 12.60 240.21 177.76 17.17 12.79 14.41

SEm± 2.12 1.36 0.16 0.11 0.136 1.81 1.12 0.14 0.10 0.13

CD at 5% 6.19 3.96 0.47 0.32 0.397 5.27 3.27 0.40 0.29 0.37
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Vm{bH$m 45. AmYmar¶ nU© {ZîH$mgZ Am¡a ’$gb ^ma à~§YZ H$m {H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m Ho$ O¡d amgm¶{ZH$ 
‘mnX§S>m| na à^md

Table 45.  Effect of basal removal leaves and bunch load practices on biochemical parameters 

‘m§Oar í¶m‘m / Manjari Shyama {H«$‘gZ grS>b¡g / Crimson Seedless

Q>rEgEg 
(°~«r) /

TSS (°B)

H$m~m}hmBS´o>Q>
({‘J«m/J«m) /

Carbo 
hydrate 
(mg/g)

àmoQ>rZ
({‘J«m/J«m) /

Protein 
(mg/g)

Q>rEgEg 
(°~«r) /

TSS (°B)

H$m~m}hmBS´o>Q>
({‘J«m/J«m) /

Carbo 
hydrate 
(mg/g)

àmoQ>rZ
({‘J«m/J«m) /

Protein 
(mg/g)

A: AmYmar¶ nU© {ZîH$mgZ / A: Basal Leaf Removal

Q>r1 / T1 (2 BLR) 20.82 163.10 6.87 21.29 214.97 4.33

Q>r2 / T2 (3 BLR) 20.62 174.99 6.97 21.10 217.22 3.44

Q>r3 / T3 (4 BLR) 18.25 166.91 6.23 21.81 205.66 3.51

SEm±1 0.08 0.60 0.03 0.26 0.04 0.02

CD at 5% 0.24 1.76 0.08 NS 0.12 0.05

~: ’$gb ^ma / B: Crop Load

EZ1 / N1 (30 B/V) 19.56 189.50 6.70 21.78 231.05 4.28

EZ2 / N2 (45 B/V) 20.01 156.84 6.71 21.54 224.72 3.66

EZ3 / N3 (50 B/V) 19.13 158.66 6.64 20.88 182.07 3.34

SEm±1 0.08 0.60 0.03 0.26 1.21 0.02

CD at 5% 1.76 NS NS 3.52 0.05

A � ~ nmañn[aH$ à^md / A x B Interaction

Q>r1EZ1 / T1N1 22.28 196.93 7.49 21.86 255.47 4.86

Q>r1EZ2 / T1N2 21.32 166.28 6.76 21.32 248.68 4.36

Q>r1EZ3 / T1N3 18.87 156.09 6.35 20.69 140.76 3.77

Q>r2EZ1 / T2N1 19.19 177.71 7.17 21.21 222.88 3.94

Q>r2EZ2 / T2N2 20.35 151.25 7.19 21.37 219.78 3.00

Q>r2EZ3 / T2N3 19.33 166.00 6.61 20.73 208.99 3.39

Q>r3EZ1 / T3N1 17.21 193.85 5.50 22.28 214.79 4.05

Q>r3EZ2 / T3N2 18.36 153.00 6.24 21.93 205.71 3.62

Q>r3EZ3 / T3N3 19.19 153.88 6.96 21.21 196.47 2.87

SEm± 0.14 1.04 0.05 0.45 2.09 0.03

CD at 5% 0.41 3.04 0.14 NS 6.09 0.08
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Vm{bH$m 46. AmYmar¶ nU© {ZîH$mgZ Am¡a ’$gb ^ma à~§YZ H$m {H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m Ho$ EbEAmB© Am¡a 
nrEAma na à^md

Table 46.  Effect of basal removal leaves and bunch load practices on LAI and PAR

‘m§Oar í¶m‘m / Manjari Shyama {H«$‘gZ grS>b¡g / Crimson Seedless

nU© joÌ gyMH$ / LAI àH$me g§ûcofH$
{d{H$aU / PAR (J mol

photons m-2 s-1)

nU© joÌ gyMH$ / LAI àH$me g§ûcofH$
{d{H$aU / PAR (J mol

photons m-2 s-1)

A: AmYmar¶ nU© {ZîH$mgZ / A: Basal Leaf Removal

Q>r1 / T1 (2 BLR) 1.74 0.559 1.11 0.667

Q>r2 / T2 (3 BLR) 1.94 0.496 1.31 0.528

Q>r3 / T3 (4 BLR) 2.21 0.490 1.62 0.477

SEm±1 0.042 0.042 0.042 0.042

CD at 5% 0.122 0.122 0.122 0.122

~: ’$gb ^ma / B: Crop Load

EZ1 / N1 (30 B/V) 1.76 0.577 1.18 0.621

EZ2 / N2 (45 B/V) 1.92 0.515 1.30 0.553

EZ3 / N3 (50 B/V) 2.21 0.454 1.52 0.498

SEm±1 0.002 0.002 0.002 0.003

CD at 5% 0.005 0.006 0.007 0.007

A � ~ nmañn[aH$ à^md / A x B Interaction

Q>r1EZ1 / T1N1 1.61 0.628 1.03 0.719

Q>r1EZ2 / T1N2 1.75 0.548 1.12 0.660

Q>r1EZ3 / T1N3 1.85 0.500 1.19 0.622

Q>r2EZ1 / T2N1 1.73 0.566 1.11 0.556

Q>r2EZ2 / T2N2 1.92 0.486 1.24 0.539

Q>r2EZ3 / T2N3 2.17 0.438 1.59 0.488

Q>r3EZ1 / T3N1 1.92 0.537 1.41 0.587

Q>r3EZ2 / T3N2 2.08 0.510 1.53 0.459

Q>r3EZ3 / T3N3 2.62 0.424 1.93 0.384

SEm± 0.003 0.004 0.004 0.004

CD at 5% 0.009 0.010 0.012 0.013
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A§Jya {µH$ñ‘m| ‘| bmBQ> H$ånZgoeZ VWm g¡MwaoeZ
nm°B§Q> Ho$ AmH$bZ na AÜ¶¶Z
¶h n[a¶moOZm ‘B© 2021 ‘| ewê$ H$s JB©, {Og‘| nmoQ>}~b àH$me
g§ûcofU àUmbr H$m Cn¶moJ H$aHo$ A§Jya Ho$ bmBQ> H$ånZgoeZ
Am¡a g¡MwaoeZ nm°B§Q> H$mo ‘mnZo H$s nÕ{V H$mo ‘mZH$sH¥$V {H$¶m
J¶m& Bg‘| àH$me à{V{H«$¶m H$d© H$mo {M{ÌV H$aHo$ bmBQ>
H$ånZgoeZ Am¡a g¡MwaoeZ nm°B§Q> na A{YH$V‘ ewÕ àH$meg§ûcofU
Xa H$m AZw‘mZ bJm¶m J¶m& narjU H$s JB© A§Jya {H$ñ‘m| ‘|,
‘m§Oar {H$e{‘e ‘| àH$me g§V¥{á Ho$ {bE CƒV‘ (1400 -
1500 ‘mB©H«$mo‘mob ‘r-2 go-1) nma , BgHo$ ~mX Wm°ångZ grS>b¡g
(1300-1400  ‘mB©H«$mo‘mob ‘r-2 go-1) Am¡a ‘m§Oar ‘o{S>H$m
(1200-1300 ‘mB©H«$mo‘mob ‘r-2 go-1) ‘| Amdí¶H$Vm nmB© JB©,
O~{H$ ~¢Jbmoa ãby (900-1000 ‘mB©H«$mo‘mob ‘r-2 go-1) ‘| bmBQ>
g¡MwaoeZ Ho$ {bE Ý¶yZV‘ nma  H$s Amdí¶H$Vm Wr ({MÌ 11)& 

Studies on estimation of light
compensation and saturation point of
grape varieties
Project was initiated in May 2021, in which the
methodology to measure light compensation and
saturation point of grapevine under field condition
was standardized using portable photosynthesis
system. In this, maximum net photosynthetic rate was
predicted at light compensation and saturation point
by plotting light response curve. Among the grape
varieties tested, Manjari Kishmish (1400-1500 μmol
m-2s-1) had highest (PAR) requirement for light
saturation followed by Thompson Seedless (1300-
1400 μmol m-2s-1) and Manjari Medika (1200-1300
μmol m-2s-1), while Bangalore Blue (900-1000 μmol
m-2s-1) had minimum PAR requirement for light
saturation (Fig. 11). 

Vm{bH$m 47. AmYmar¶ nU© {ZîH$mgZ Am¡a ’$gb ^ma à~§YZ H$m {H«$‘gZ grS>b¡g Am¡a ‘m§Oar í¶m‘m ‘| amoJ AmnVZ (%) 
Table 47.  Effect of basal removal leaves and bunch load practices on disease incidence (%)

‘m§Oar í¶m‘m / Manjari Shyama {H«$‘gZ grS>b¡g / Crimson Seedless

S>mCZr
{‘bS>çy /
Downy
mildew

(%)

nmCS>ar
{‘bS>çy /
Powdery
mildew

(%)

ãbmH$
’§$Jg /
Black
fungus

(%)

E§WamoH$ZmoO /
Antracnose

(%)

S>mCZr
{‘bS>çy /
Downy
mildew

(%)

nmCS>ar
{‘bS>çy /
Powdery
mildew

(%)

ãbmH$
’§$Jg /
Black
fungus

(%)

E§WamoH$ZmoO /
Antracnose

(%)

A: AmYmar¶ nU© {ZîH$mgZ / A: Basal Leaf Removal

Q>r1 / T1 (2 BLR) 12.40 11.00 6.18 7.95 11.44 9.60 7.29 5.23

Q>r2 / T2 (3 BLR) 11.52 10.10 9.27 8.50 11.10 9.10 8.19 6.71

Q>r3 / T3 (4 BLR) 9.70 9.90 11.15 8.04 10.20 8.40 8.51 6.80

SEm±1 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

CD at 5% 0.12 NS 0.12 NS NS NS NS 0.12

~: ’$gb ^ma / B: Crop Load

EZ1 / N1 (30 B/V) 8.32 6.57 5.50 7.87 8.36 6.10 5.01 4.52

EZ2 / N2 (45 B/V) 10.21 9.92 8.99 8.12 10.40 8.88 7.73 6.10

EZ3 / N3 (50 B/V) 15.05 14.56 12.11 8.30 14.02 12.13 11.26 8.12

SEm±1 0.57 0.39 0.62 0.80 0.69 0.40 0.37 0.40

CD at 5% 1.66 1.14 1.81 NS 2.01 1.16 1.08 1.17

A � ~ nmañn[aH$ à^md / A x B Interaction : NS
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bmBQ> H$ånZgoeZ  ‘| H$moB© AW©nyU© n[adV©Z Zht XoIm J¶m& Bg
{ZîH$f© H$m Cn¶moJ A§Jya Ho$ {H$ñ‘m| ‘| àH$me Amdí¶H$Vm Ho$
AZwgma g§J{R>V H$aZo ‘| ghm¶Vm H$aoJm&

Light compensation data showed non-significant
variation among the varieties. These findings will be
helpful in sorting the grape varieties according to light
requirements.
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{MÌ 11. Wm°‘gZ grS>b¡g Am¡a ~¢Jbmoa ãby A§Jya ‘| àH$me dH«$
Fig. 11. Light curve of Thompson seedless and Bangalore blue grapes

S>m°J[aO ‘ybd¥§V na H$b{‘V {H«$‘gZ grS>b¡g
bVmAm|  ‘| qgMmB© Am¡a nmofH$ VËd AZwgyMr H$m
‘mZH$sH$aU
S>m°J[aO na H$b{‘V {H«$‘gZ grS>b¡g bVmAm| H$s d¥{Õ MaUdma
nmofH$ VËd Am¡a Ob Amdí¶H$Vm H$mo ‘mZH$sH¥$V H$aZo Ho$ {bE
¶h n[a¶moOZm 2021  ‘| ewê$ H$s JB©& Mma nmofH$ VËdm| Ho$ gmW
Mma qgMmB© ñVam| (A§Jya Ho$ d¥{Õ MaU Am¡a XO© {H$E JE Iwbo
n¡Z ~mînrH$aU na AmYm[aV qgMmB© AZwgyMr) H$mo VrZ à{VH¥${V
Ho$ gmW a¡ÝS>‘ ãbm°H$ {S>OmBZ ‘| aIm J¶m Wm& Q´>rQ>‘|Q> {ddaU
Vm{bH$m 48 ‘| {X¶m J¶m h¡&  qgMmB© Q´>rQ>‘|Q> (Am¶ 1, Am¶ 2
Am¡a Am¶ 3) H$mo gVhr {S´>n qgMmB© VH$ZrH$ Ho$ ‘mÜ¶‘ go Am¡a
Q´>rQ>‘|Q> EZ 4  H$mo CngVh qgMmB© VH$ZrH$ Ho$ ‘mÜ¶‘ go grYo 9
H$s JhamB© na BZbmBZ {S´>ng© Ho$ gmW boQ>ab {~N>mH$a bmJy {H$¶m
J¶m& df© 2022-23 Ho$ Xm¡amZ Hw$b n¡Z dmînrH$aU Am¡a dfm©
H«$‘e… 1428.3 {‘‘r Am¡a 926.5 {‘‘r XO© H$s JB©& ~m[ae Ho$
H$maU Bg Ad{Y Ho$ Xm¡amZ 129 {XZm| VH$ bVmAm| H$s qgMmB©
Zht H$s JB©& ‘¥Xm H$m àma§{^H$ nrEM ‘mZ: 7.45-7.74; B©gr
(S>rEg/E‘): 0.75-1.06; O¡{dH$ H$m~©Z (%): 0.83-1.20;
EZ (nrnrE‘): 54.1-76.9; P2O5 (nrnrE‘): 17.1-44.40
Am¡a K2O (nrnrE‘): 840-1189 Ho$ ~rM Wm&

nmofH$ VËdm| Am¡a qgMmB© CnMmam| Ho$ ~rM A§Jya CnO ‘| ‘hËdnyU©
A§Va Zht Wm (Vm{bH$m 49)&  hmbm±{H$, CngVh VH$ZrH$ (I4)
Ho$ ‘mÜ¶‘ go 216.4 {‘‘r qgMmB© Ho$ CnMma go CƒV‘ CnO
(17.59 Q>Z/hoŠQ>o¶a) CËnÞ hþB©, BgHo$ ~mX gVhr {S´>n qgMmB©
CnMma I3 H$m Cn¶moJ {H$¶m J¶m Ohm± qgMmB© Ob H$m Cn¶moJ
(242.1 {‘‘r) bJ^J Wm Omo I4 go 12% A{YH$ Wm& 

Standardising irrigation and nutrient
schedule for Crimson Seedless vines raised
on Dogridge rootstock
The project was initiated during 2021 to standardise
growth stage wise nutrient and water requirement of
Crimson Seedless vines raised on Dogridge rootstock.
This is the second year of the project (2022-23).  Four
irrigation treatments (irrigation schedule based on
crop growth stage and recorded open pan evaporation)
along with four nutrient treatments were laid out in
factorial randomized block design with three
replications.  The treatment details are given in table
48.  The irrigation treatments (I1, I2 and I3) were
applied through surface drip irrigation technique
whereas treatment I4 was applied through subsurface
irrigation technique by laying laterals with inline
drippers directly at 9” depth.  Total pan evaporation
and rainfall recorded during the period 2022-23 was
1428.3 mm and 926.5 mm, respectively.  The vines
were not irrigated for 129 days during the period due
to rains.  The initial soil pH values ranged from 7.45-
7.74, EC (dS/m): 0.75-1.06, Org. C (%): 0.83-1.20,
Av. N (ppm): 54.1-76.9, Av. P2O5 (ppm):17.1-44.40
and Av. K2O (ppm): 840-1189.

The grapevine yield did not differ significantly
between the nutrient and irrigation treatments (Table
49).  However, treatment with 216.4 mm of irrigation
through subsurface technique (I4) produced highest
yield (17.59 t/ha) followed by surface drip irrigation
treatment I3 where irrigation water application (242.1
mm) was approx. 12% higher than I4.  
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Vm{bH$m 48. nmofH$ VËd Am¡a qgMmB© CnMma (’$gb {dH$mg MaU Am¡a Iwbo n¡Z dmînrH$aU Ho$ AmYma na qgMmB© AZwgyMr)
Table 48.  Nutrient and irrigation treatments (based on crop growth stage and open pan evaporation)

qgMmB© CnMma: dmñV{dH$ n¡Z dmînrH$aU H$s à{VeV nwZ…ny{V© Ho$ AmYma na
Irrigation treatments: Based on per cent replenishment of actual pan evaporation

d¥{Õ AdñWm / Growth Stage I1 I2 I3 I4  (CngVh qgMmB©)
(Subsurface irrigation)

AmYmar¶ N>±Q>mB© / Foundation Pruning

àamoh d¥{Õ / Shoot growth 40 30 40 30

’$b H$br {d^oXZ / Fruit bud differentiation 15 15 15 15

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

15 15 15 15

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

’$b N>±Q>mB© / Fruit Pruning

àamoh d¥{Õ / Shoot growth 40 30 30 30

nwînZ go I§{S>V hmoZo VH$ / Bloom to Shatter 15 15 15 15

‘{U d¥{Õ VH$ {dH$mg / Berry growth and development 40 30 30 30

{daoOZ go Vw‹S>mB© VH$ / Veraison to Harvest 40 30 20 20

{dlm‘ Ad{Y / Rest period - - - -

nmofH$ Q´>rQ>‘|Q> / Nutrient treatments N (kg/ha) P2O5
(kg/ha)

K2O
(kg/ha)

EZ1 / N1 266.6 222.0 266.6

EZ2 / N2 266.6 177.6 266.6

EZ3 / N3 200.0 133.3 200.0

EZ4 / N4 133.3 106.6 200.0

ZmoQ>: qgMmB© H$m¶©H«$‘: ’$gb Ho$ {dH$mg MaU Am¡a Iwbo n¡Z dmînrH$aU Ho$ AmYma na; qgMmB© CnMma: dmñV{dH$ n¡Z ~mînrH$aU H$s
à{VeV nwZ…ny{V© Ho$ AmYma na

Note: Irrigation schedule: Based on crop growth stage and open pan evaporation; Irrigation treatments: Based on per cent
replenishment of actual pan evaporation

CnMma I4 ‘| CƒV‘ Ob Cn¶moJ XjVm (S>ãë¶y¶yB) XO© H$s JB©
¶mZr 81.3 {H$bmoJ«m‘ A§Jya/{‘‘r (Vm{bH$m 50)& nmofH$ VËd
CnMmam| ‘|, g~go A{YH$ CnO EZ1 CnMma ‘| XO© H$s JB© Ohm
g~go A{YH$ ‘mÌm ‘| nmofH$ VËdm| H$m Cn¶moJ {H$¶m J¶m Wm&
ewJa Am¡a AåbVm ‘| H$moB© {deof A§Va Zht Wm& 

Highest water use efficiency (WUE) was recorded in
the treatment I4 i.e. 81.3 kg grapes/mm (Table 50).
Amongst the nutrient treatments, highest yield was
recorded in N1 treatment where highest quantity of
nutrients were used.  Total soluble sugars and acidity
did not differ significantly.
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Vm{bH$m 49. A§Jya H$s CnO N>§Q>mB© dOZ Am¡a JwUdÎmm na Q´>rQ>‘|Q> H$m  à^md>
Table 49.  Effect of treatments on yield, pruning weight and quality of grapes 

Q´>rQ>‘|Q> /
Treat-
ments

CnO 
(Q>Z/hoŠQ>a) /
Yield (t/ha)

bmJy qgMmB©
Ob ({‘‘r) /

Irrigation
Water 

applied
(mm)

S>ãby¶yB© ({H$bmo
A§Jya/{‘‘r qgMmB©
nmZr bJm¶m J¶m) /

WUE (kg
grapes/mm of

irrigation water
applied)

JwÀN>m 
g§»¶m / 
Bunch

no.

JwÀN>m ^ma
/ Bunch 
wt. (g)

Q>rEgEg / 
TSS (°B)

AåbVm / 
Acidity 

(%)

N>Q>o hþE
~m¶mo‘mg

(Q>Z/hoŠQ>a ) /
Pruned
biomass 

(t/ha)

Am¶1 / I1 17.37 304.4 57.1 27.58 265.51 18.33 0.62 1469.98

Am¶2 / I2 16.81 238.1 70.6 28.25 250.57 18.22 0.65 1459.26

Am¶3 / I3 17.57 242.1 72.6 27.43 268.55 17.98 0.60 1433.31

Am¶4 / I4 17.59 216.4 81.3 27.63 267.11 17.96 0.62 1373.58

EZ1 / N1 17.69 - - 27.96 266.42 18.00 0.62 1478.18

EZ2 / N2 17.45 - - 27.22 268.90 18.15 0.62 1427.77

EZ3 / N3 17.30 - - 28.13 259.49 18.18 0.63 1435.75

EZ4 / N4 16.92 - - 27.58 256.93 18.14 0.62 1394.44

SEm± 0.33 - - 0.65 7.62 0.16 0.01 27.10
Main
effect NS

- -
NS NS NS 0.04 NS

SEm± 0.67
- -

1.30 15.24 0.31 0.03 54.19

I x N NS
- -

NS NS NS NS 157.27

Vm{bH$m 50. A§Jya H$s CnO Am¡a Ob Cn¶moJ XjVm (S>ãë¶y¶yB©) na CnMma H$m à^md
Table 50.  Effect of treatments on yield and water use efficiency (WUE) of grapes 

qgMmB© Q´>rQ>‘|Q> / 
Irrigation 
treatments

bmJw qgMmB© Ob ({‘‘r) /
Irrigation Water applied

(mm)

CnO (Q>Z/hoŠQ>a ) / 
Yield (t/ha)

S>ãë¶y¶yB© ({H$bmo A§Jya/{‘‘r {gMmB©
nmZr) / WUE (kg grapes/mm of

irrigation water applied)

Am¶1 / I1 304.4 17.37 57.1

Am¶2 / I2 238.1 16.81 70.6

Am¶3 / I3 242.1 17.57 72.6

Am¶4 / I4 216.4 17.59 81.3

g~go A{YH$ N>§Q>mB© dOZ, I1 CnMma ‘| XO© {H$¶m J¶m {Og‘|
g~go A{YH$ qgMmB© nmZr H$m Cn¶moJ {H$¶m J¶m hmbm§{H$ CgHo$
~rM H$moB© ‘hËdnyU© A§Va Zht XoIm J¶m& nañna BZa¡ŠeZ à^md

Highest pruning weight, though non-significant was
recorded in the I1 treatment where highest irrigation
water was utilised. However, the interaction effects
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‘hËdnyU© Wo Ohm na CnMma I1N1 ‘| g~go A{YH$ N>§Q>mB© dOZ
XO© hþAm Am¡a CgHo$ ~mX I2N3 XO© {H$¶m J¶m&

nwînZ Ho$ nyU© pIbZo H$s AdñWm Ho$ Xm¡amZ N, P, K, Ca Am¡a
Fe Ho$ {bE nU©d¥§V gm‘J«r Zo Q´>rQ>‘|Q> Ho$ ~rM H$moB© ‘hËdnyU© A§Va
Zht XoIm J¶m& hmbm±{H$, Mg Am¡a Zn gm‘J«r H«$‘e… I4 Am¡a
N1 CnMma ‘| XO© {H$E JE Cƒ ‘yë¶m| Ho$ gmW H$m’$s {^Þ Wt &
doamBgZ MaU ‘| N, P, K, Ca Am¡a Fe Ho$ {bE nU©d¥§V nmofH$
VËd CnMma Ho$ ~rM H$m’$s {^Þ Wo& I1N2 CnMma ‘| no{Q>Amob
N Am¡a P gm‘J«r H$m’$s A{YH$ Wr& CƒV‘ K gm‘J«r I4 CnMma
‘| XO© H$s JB© O~{H$ Ca gm‘J«r I1 CnMma ‘| XO© H$s JB© Omo
I4 CnMma Ho$ ~am~a Wr& ’$bm| H$s H${b¶m| Ho$ {d^oXrH$aU Ho$
MaU ‘|, CnMmam| Ho$ ~rM Fe H$mo N>mo‹S>H$a noQ>rAmob nmofH$ VËdm|
H$s ‘mÌm ‘| ‘hËdnyU© A§Va Zht Wm Am¡a ¶hm§ VH$ {H$ A§V…{H«$¶m
à^md ‘| ‘hËdnyU© A§Va Zht XoIm J¶m& nU©d¥§V Fe gm‘J«r Ho$
‘m‘bo ‘|, qgMmB© CnMma I3 Am¡a I4 ‘| AÝ¶ Xmo qgMmB© CnMmam|
H$s VwbZm ‘| H$m’$s A{YH$ bm¡h gm‘J«r XO© H$s JB©& nmofH$
VËd CnMma H$m ‘w»¶ à^md Am¡a A§V…{H«$¶mË‘H$ à^md ‘hËdhrZ
Wo&

AmYmar¶ N>Q>mB© (Vm{bH$m 51) Ho$ Xm¡amZ nU©Ob {d^d  (-~ma)
CnMmam| Ho$ ~rM ‘hËdnyU© ê$n go {^ÞVm Zht Wr Am¡a ¶hm§ VH$
{H$ A§V…{H«$¶m à^md ‘| ^r ‘hËdnyU© A§Va Zht XoIm J¶m& ’$b
N>§Q>mB© Ho$ MaU (Vm{bH$m 52) Ho$ Xm¡amZ, 30 go 60 S>rEnr VH$
H$moB© ‘hËdnyU© A§Va Zht XoIm J¶m Š¶m|{H$ ’$gb Ho$ {dH$mg Ho$
ewéAmVr MaUm| Ho$ Xm¡amZ Cƒ ~m[ae Ho$ à^md Zo {‘Å>r H$mo g§V¥á
H$a {X¶m Wm& {ZMbm joÌ hmoZo Ho$ H$maU Am¡a nmZr H$s AmdmOmhr
Ho$ gmW {‘Å>r H$s Cƒ g§V¥{á hmo gH$Vr h¡& 75 S>rEnr Ho$ ~mX,
Ho$db ‘w»¶ CnMmam| ‘| CnMma à^md H$m’$s {^Þ Wo&  I1 CnMma
‘| Ohm§ A{YH$ ‘mÌm ‘| qgMmB© Ob H$m Cn¶moJ {H$¶m J¶m dhm§
nU©Ob {d^d  j‘Vm H$‘ ~Zr ahr, hmbm§{H$, AÝ¶ g^r
qgMmB© CnMma EH$ Xÿgao Ho$ ~am~a Wo& nmofH$ VËd CnMmam| ‘|,
EZ1 ‘| AÝ¶ CnMmam| H$s VwbZm ‘|,nU©Ob {d^d  j‘Vm g~go
H$‘ Wr&

qgMmB© CnMmam| Am¡a Z‘yZo Ho$ g^r MaUm| Ho$ ~rM nU© {’$Zmob
Am¡a àmobmBZ ‘mÌm ‘| H$m’$s A§Va Wm&  30 Am¡a 45 S>rEnr H$mo
N>mo‹S>H$a, Am¶4 CnMma Ho$ ‘m‘bo ‘| nU© {’$Zmob ‘mÌm {ZMbo ñVa
na ahr& nU© àmobmBZ Ho$ ‘m‘bo ‘| ^r Bgr Vah H$s àd¥{Îm
XoIr JB©& hmbm±{H$ 120 S>rEnr Am¡a 135 S>rEnr na, Am¶4
CnMma ‘| nU© àmobmBZ ‘mÌm ‘| d¥{Õ hþB© Am¡a BgH$m H$maU Vmn‘mZ
‘| d¥{Õ Ho$ gmW-gmW bmJy qgMmB© Ob H$s ‘mÌm ‘| H$‘r hmo
gH$Vr h¡, {Oggo A{YH$ Am°ñ‘moàmoQ>oŠQ>|Q²g H$m {Z‘m©U Amdí¶H$
hmo J¶m h¡&  ¶hm§ VH$ {H$ nU© {’$Zmob ^r 135 S>rEnr na ~‹T>
J¶m&

were significant, with highest pruning weight
recorded in the treatment I1N1 followed by I2N3.

The petiole content for N, P, K, Ca and Fe during full
bloom stage showed no significant difference between
the treatments and their interaction.  However, Mg
and Zn content were significantly different with
higher values recorded in I4 and N1 treatment,
respectively. At veraison stage, the petiole nutrient for
N, P, K and Ca differed significantly between the
treatments.  The petiole N and P content was
significantly higher in I1N2 treatment. Highest K
content was recorded in I4 treatment whereas Ca
content was recorded in I1 treatment which was on
par with I4 treatment.  At fruit bud differentiation
stage, the petiole nutrient content except for Fe did
not differ significantly between the treatments and
interaction. In the petiole, I3 and I4 recorded
significantly higher iron content. The main effect of
nutrient treatment and the interaction effects were
non-significant.

The leaf water potential (-bar) during foundation
pruning (Table 51) season did not differ significantly
between the treatments and interactions.  During fruit
pruning stage (Table 52), no significant differences
were observed from 30 to 60 DAP as the effect of high
rains during early stages of crop growth had left the
soil saturated. Being low lying area, the water
movement might have led to high saturation of soil
with water. After 75DAP, the treatment effects were
significantly different across the main treatments only.
The leaf water potential continued to be lower in I1
treatment where higher quantity of irrigation water
was applied, however, all the other irrigation
treatments were on par with each other.  Amongst the
nutrient treatments, N1 had the lowest leaf water
potential as compared to other treatments.

The leaf phenol and proline content differed
significantly between the irrigation treatments and
across all the stages of sampling.  Except for 30 and
45 DAP, the leaf phenol content remained on the
lower side in the case of I4 treatment. Similar trend
was observed in case of leaf proline also.  However
at 120 DAP and 135 DAP, the leaf proline content in
I4 treatment increased and this could be attributed due
to increase in temperature as well as reduction in the
quantity of irrigation water applied, necessitating
formation of more osmoprotectants.  Even the leaf
phenol also increased albeit at 135 DAP.  



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2023

61

Vm{bH$m 51. AmYmar¶ N>±Q>mB© Ho$ ‘m¡g‘ Ho$ Xm¡amZ nÎmr H$s nmZr H$s j‘Vm (-~ma) na CnMma H$m à^md
Table 51.  Effect of treatments on leaf water potential (-bar) during foundation pruning season 

Q´>rQ>‘|Q> / Treatments 30 DAP 45 DAP 60 DAP 75 DAP 105 DAP

Am¶1 / I1 8.90 9.54 10.75 10.75 6.88

Am¶2 / I2 9.08 9.98 10.50 10.85 7.48

Am¶3 / I3 8.65 9.52 10.79 10.88 7.02

Am¶4 / I4 8.65 9.48 10.96 10.81 7.67

EZ1 / N1 8.60 9.65 10.67 11.07 7.08

EZ2 / N2 8.71 9.58 10.58 10.38 7.17

EZ3 / N3 8.94 9.60 10.77 10.73 7.54

EZ4 / N4 9.02 9.69 10.97 11.12 7.25

SEm± 0.19 0.25 0.22 0.27 0.31

Main effect NS NS NS NS NS

SEm± 0.38 0.50 0.44 0.54 0.61

I x N NS NS NS NS NS

Vm{bH$m 52. ’$bm| H$s N>§Q>mB© Ho$ ‘m¡g‘ Ho$ Xm¡amZ nÎmr H$s Ob j‘Vm (-~ma) na CnMma H$m à^md
Table 52.  Effect of treatments on leaf water potential (-bar) during fruit pruning season 

Q´>rQ>‘|Q> / Treatments 30 D-P 45 D-P 60 D-P 75 D-P 90 D-P 105 D-P 120 D-P 135 D-P

Am¶1 / I1 6.42 7.27 7.00 7.33 7.96 8.25 7.56 6.98

Am¶2 / I2 6.60 7.29 7.04 8.02 8.65 9.21 7.35 7.56

Am¶3 / I3 6.67 7.48 7.23 8.02 8.71 9.52 7.23 7.58

Am¶4 / I4 6.65 7.35 7.31 8.15 8.77 9.38 7.31 7.65

EZ1 / N1 6.50 7.48 7.17 7.75 8.21 8.79 7.31 7.50

EZ2 / N2 6.58 7.40 7.06 8.06 8.50 9.06 7.33 7.33

EZ3 / N3 6.56 7.27 7.10 7.88 8.67 9.17 7.40 7.48

EZ4 / N4 6.69 7.25 7.25 7.83 8.71 9.33 7.42 7.46

SEm± 0.11 0.13 0.10 0.07 0.12 0.10 0.07 0.07

Main effect NS NS NS 0.21 0.33 0.28 0.21 0.20

SEm± 0.22 0.26 0.20 0.15 0.23 0.19 0.15 0.14

I x N NS NS NS NS NS NS NS 0.394

ZmoQ>: S>rEnr- N>±Q>mB© Ho$ {XZm| ~mX 
Note: DAP- Days after pruning
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Vm{bH$m 53. E¶a bo¶a  H$s ê$nmË‘H$ {deofVmAm| na AmB©~rE EH$mJ«Vm H$m à^md
Table 53.  Effect of IBA concentration on morphological attributes of air layers

Q´>rQ>‘|Q> /
Treatments

naV O‹S> H$s
b§~mB© (go‘r) /

Layer root
length (cm)

eyQ> b§~mB©
(go‘r) /

Shoots length
(cm)

n{Îm¶m| H$s
g§»¶m/bo¶a /

No. of
leaves/layer

O‹S>m| H$m VmOm
dOZ (J«m) /

Fresh weight
of roots (g)

O‹S>m| H$m gyIm
dOZ (J«m) /

Dry weight of
roots (g)

bo¶a 
g’$bVm /

Layer
success (%)

bo¶a 
ApñVËd /

Layer
survival (%)

T1 - Control 6.10e 25.00e 10.00f 5.83d 0.53f 72.83f 68.87f

T2 - IBA
(1000 ppm) 6.33e 25.66e 14.66d 6.50c 0.99e 73.66e 70.21e

T3 - IBA
(1500 ppm) 8.83d 30.33d 16.33c 6.87c 1.21d 75.23d 71.96d

T4 - IBA
(2000 ppm) 9.16c 32.56c 13.66e 6.00d 2.08c 76.57c 72.83c

T5 - IBA
(2500 ppm) 9.66b 37.96b 18.66b 10.17b 2.26b 77.05b 74.43b

T6 - IBA
(3000 ppm) 12.00a 41.00a 21.66a 17.00a 4.53a 80.92a 78.05a

SE(m)± 0.09 0.30 0.18 0.14 0.04 0.53 0.51

CD at 5% 0.27 0.90 0.53 0.42 0.12 1.56 1.52

^maVr¶ H¥${f-Obdm¶w n[apñW{V¶m| Ho$ VhV A§Jya
H$s bVmAm| Ho$ emar[aH$ {dH$mam| Ho$ {bE EH$
Am°ZbmBZ gyMZm àUmbr
S>oQ>m~og Ho$ {Z‘m©U Ho$ {bE {d{^Þ nhbwAm| na emar[aH$ {dH$ma
na S>oQ>m H$mo ì¶dpñWV Am¡a {S>{OQ>b {H$¶m J¶m& AmgmZ nwZàm©{á
H$s gw{dYm Ho$ {bE g§a{MV S>oQ>m goQ> ~ZmE JE& EpßbHo$eZ Ho$
hmo‘ noO Ho$ {bE Or¶yAmB© H$mo {S>OmBZ Am¡a H$moS> {H$¶m J¶m,
Zo{dJoeZ g§aMZm H$mo {S>OmBZ Am¡a H$moS> {H$¶m J¶m& AÝ¶
H$m¶©j‘Vm Ho$ {bE òmoV H$moS> {dH$mg àJ{V na h¡&

An online information system for
physiological disorders of grapevines
under Indian agro-climatic conditions
Data on physiological disorder on different aspects
was organized and digitized for creation of database.
Structured data sets to facilitate easy retrieval were
created. GUI for Home page of the application was
designed and coded, navigation structure was
designed and coded. Source code development for
other functionality is in progress.

A§Jya H$s JwUdÎmmnyU© amonU gm‘J«r H$m
CËnmXZ
n[a¶moOZm 2023 ‘| ewê$ H$s JB©& ZE A§Jya Ho$ ~mJmZm| H$s ñWmnZm
Ho$ Xm¡amZ, Am‘ Vm¡a na Xmo J«mâQ>oS> eyQ>m| ‘| go Ho$db EH$ g’$b
J«mâQ> H$mo aIm OmVm h¡& CnbãY g§gmYZm| H$m Cn¶moJ H$aHo$ amonU
gm‘J«r Ho$ CËnmXZ H$mo ~‹T>mZo Ho$ {bE, BZ AÝ¶ ~Mo hþE g’$b
J«mâQ>m| H$mo  BZ grQy> EAa bo¶[a¨J Am¡a AmB©~rE H$m  {d{^Þ ñWa
nma Cn¶moJ H$aHo$ ~T>m¶m J¶m& n[aUm‘m| go nVm Mbm {H$ bo¶[a¨J
‘| AmB©~rE  3000 nrnrE‘ Ho$ à¶moJ go O‹S> ~Zmd, d¥{Õ Am¡a
bo¶[a¨J g’$bVm Xa H$mo ~‹T>m¶m h¡ (Vm{bH$m 53)&

Production of quality planting material of
grape 
Project was initiated in 2023. During the
establishment of  new vineyard, generally only one
successful graft is  retained out of two grafted shoots
to increase the production of planting material using
available resources, these other left-over successful
grafts were air layered in situ using different
concentration of IBA for its further utilization.
Results showed that IBA @ 3000 ppm enhanced
rooting, growth and success rates of the layers
(Table 53).
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IV. A§Jya ‘| EH$sH¥$V g§ajU VH$ZrH$m| H$m {dH$mg Am¡a emoYZ
IV. Development and Refinement of Integrated Protection Technologies in Grape

A§Jya Ho$ E§S>mo’$mB{Q>H$ H$dH$ Am¡a OrdmUwAm| H$s nhMmZ Am¡a dU©Z Ed§ ̂ maV ‘| A§Jya Ho$ à‘wI amoJOZH$m|
Ho$ pIbm’$ EH$ O¡d {Z¶§ÌU H$‘©H$ Ho$ ê$n ‘| CZH$m ‘yë¶m§H$Z
Identification and characterization of fungal and bacterial endophytes from grapevines
and their evaluation as a biocontrol agent against major pathogens of grapevines in India 

df© 2022-23 Ho$ ’$bZH$mb Ho$ Xm¡amZ, nm§M E§S>mo’$mB{Q>H$
Q´>mBH$moS>‘m© AmBgmoboQ²g Ho$ nmCS>a ’$m°‘y©boeZ O¡go grEg~rdmB©-
2, grEg~rdmB©-8, S>rAmaAmaEg, E‘gr~rdmB©-1 Am¡a
E‘gr~rdmB©-2 Am¡a N>h E§S>mo’$mB{Q>H$ ~o{gbg AmBgmoboQ²g Ho$
Vab ’$m°‘y©boeZ ¶mZr Eg~r5, Or~r-2, Eg~r-2, Ama~r-2,
AmaE’$ Am¡a Ama-7 H$m {dH$mg Am¡a ‘yë¶m§H$Z g[aVm grS>b¡g
‘| nmCS>ar {‘ëS>çy amoJ à~§YZ Ho$ {bE {H$¶m J¶m& joÌ ‘yë¶m§H$Z
{ZîH$fm] go nVm Mbm {H$ >60% amoJ à~§YZ E§S>mo’$mB{Q>H$
Q´>mBH$moS>‘m© Am¡a ~¡{gbg ’$m°‘y©boeZ Ho$ AZwà¶moJ Ûmam {H$¶m J¶m&
VrZ AmBgmoboQ²g AWm©V E‘gr~rdmB©-2, S>rAmaAmaEg Am¡a
Eg~r-5 H$mo amoJ Ho$ à~§YZ ‘| ‘hËdnyU© nm¶m J¶m&

J«ondmBZ br’$ amob amoJ (OrEbS>r) Ho$ g§{X½Y nÎmm| Ho$ Z‘yZo
^mH¥$AZwn-amA§AZwH|$, nwUo ‘| aIo JE 45 J«ondmBZ OrZmoQ>mBn go
EH$Ì {H$E JE& OrEbAmaEdr-1 Am¡a OrEbAmaEdr-3 E§Q>r~m°S>r
H$m Cn¶moJ H$aHo$ DAS-ELISA Ho$ {bE 45 Z‘yZo {bE JE&
AR>mah Z‘yZm| Zo OrEbAmaEdr-3 E§Q>rgra‘ Ho$ pIbm’$
gH$mamË‘H$ à{V{H«$¶m ì¶º$ H$s, O~{H$ 17 Z‘yZm| Zo
OrEbAmaEdr-1 E§Q>rgra‘ Ho$ pIbm’$ gH$mamË‘H$ à{V{H«$¶m Xr& 

N>h J«ondmBZ OrZmoQ>mBn O¡go MaH$-1, MaH$-3, MaH$-4, B©29-
6(~rgr-EŠg-Q>rgr), Eå~a J«rZ, E{b¹|$Q> ~m°eoQ> ‘|
OrEbAmaEdr-1 Am¡a OrEbAmaEdr-3 XmoZm| dm¶ag Ho$ {‘{lV
g§H«$‘U {XImB© {XE& Amo.S>r. 405 EZE‘ na OrEbAmaEdr-3
gH$mamË‘H$ Z‘yZm| H$m ‘mZ 0.82 go 3.0 (ñdñW: 0.449) Am¡a
OrEbAmaEdr-1 (0.442 go 3.0; ñdñW: 0.26) Ho$ ~rM Wm&

nwUo, ‘hmamï´>, ^maV ‘| Mma A§Jya ~mJm| ‘| 20% à^md Ho$ gmW
EH$ Agm‘mÝ¶ nÎmr Yã~m amoJ XoIm J¶m& amoJJ«ñV n{Îm¶m| na Jhao
^yao a§J Ho$ {H$Zmam| Ho$ gmW N>moQ>o-JmobmH$ma, hëHo$-^yao a§J Ho$ Yã~o
{XImB© XoVo h¢& g§H«${‘V n{Îm¶m| H$mo H$sQ>mUwa{hV H$a nrS>rE ‘mÜ¶‘
na aIm J¶m Am¡a gmV {XZm| Ho$ {bE 26+2°go na D$î‘m¶Z {H$¶m
J¶m& ’§$Jb H$m°bmo{Z¶m§ (EZ-20) àMwa ‘mÌm ‘|, T>rbo âbmoH$mog,
g’o$X ‘m¶go{b¶‘ Am¡a hëHo$-Zma§Jr a§JÐì¶ H$mo Xem©Vr h¢&
‘mBH«$moñH$monr go ‘¡H«$moH$mo{Z{S>¶m H$s CnpñW{V H$m nVm Mbm&
ê$nmË‘H$ {deofVmAm| Ho$ H$maU CZH$s nhMmZ â¶ygo[a¶‘ B{¹$goQ>r
Ho$ ê$n ‘| hþB©& ‘¡H«$moH$mo{Z{S>¶m H$m CƒmaU {H$¶m J¶m, dh n¡a Ho$

During 2022-23 crop season, powder formulations of
five endophytic Trichoderma isolates viz., CSBY-2,
CSBY-8, DRRS, MCBY-1 and MCBY-2 and liquid
formulations of six endophytic Bacillus isolates viz.,
SB5, GB-2, SB-2, RB-2, RF and R-7 were developed
and evaluated under field conditions in Sarita Seedless
for management of the powdery mildew disease. Field
evaluation findings revealed >60% disease was
managed by the application of these Trichoderma and
Bacillus formulations of endophytic microbes. The
three isolates viz., MCBY-2, DRRS, and SB-5 were
found promising in managing the disease significantly
under field condition.

Grapevine leaf roll disease (GLD) suspected leaf
samples were collected from the 45 grapevine
genotypes maintained at ICAR-NRCG, Pune. Forty
five samples were subjected for DAS-ELISA using
GLRaV-1 and GLRaV-3 antibodies. Eighteen samples
positively reacted against GLRaV-3 antiserum
whereas, 17 samples were positively reacted against
GLRaV-1 antiserum. 

Six grapevine genotypes viz., Charak-1, Charak-3,
Charak-4, E29-6(BC-X-TC), Amber green, Aliquant
Bauschet showed mixed infections of both the
GLRaV-1 and GLRaV-3 viruses. The O.D. values @
405 nm of GLRaV-3 positive samples ranged from
0.82 to 3.0 (Healthy: 0.449) and GLRaV-1 (0.442 to
3.0; Healthy: 0.26).

An unusual leaf spot disease with 20% incidence was
observed in four grapevine orchards at Pune,
Maharashtra, India. Diseased leaves exhibiting small-
circular, light-brown spots with dark-brown margins.
Infected leaves were collected, disinfected, and
cultivated on PDA medium and incubated at 26+2°C
for seven days. Fungal colonies (n-20) showing
abundant, loosely floccose, whitish mycelium and
pale-orange pigmentation. Microscopy revealed
presence of macroconidia. Morphological
characteristics led their identification as Fusarium
equiseti. Macroconidia were pronounced, dorsiventral
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AmH$ma H$s ~ogb H$mo{eH$m Ho$ gmW n¥ð>r¶ dH«$Vm Am¡a VrZ go
nm§M goßQ>m Ho$ gmW Wm& BgHo$ joÌ H$mo AZwH«${‘V {H$¶m J¶m& Mma
AmBgmoboQ²g Ho$ BLASTn Am¡a Ý¶ypŠb¶moQ>mBS> AZwH«$‘ {dûcofU
Zo E’$. B{¹$goQ>r Ho$ gmW 99% go 100% g‘mZVm {XImB© Am¡a
BZ AZwH«$‘m| H$mo EZgr~rAmB© OoZ~¢H$ (OR084845,
OR085217, OR085218, Am¡a OR085223) ‘| O‘m {H$¶m
J¶m& µ’$mBbmoOoZo{Q>H$ {dûcofU Zo E’$. B{¹$goQ>r Ho$ gmW K{Zð>
ŠbñQ>[a¨J {XImB©& amoJOÝ¶Vm narjU g[aVm grS>b¡g Am¡a
Wm°ångZ grS>b¡g {H$ñ‘m| na ~rOmUw gñn|eZ Ho$ gmW g§amonU
{H$¶m J¶m& E’$. B{¹$goQ>r H$mo g§amo{nV n{Îm¶m| Am¡a ‘{U¶m| go nwZ…
n¥WH$ {H$¶m J¶m& & 

¶h AÜ¶¶Z OmZH$mar H$m àmW{‘H$ òmoV h¡ Am¡a Bg‘| AmJo Ho$
AÜ¶¶Z Am¡a amoJµOZµH$ H$s OrZ {d{eï> nhMmZ H$s Amdí¶H$Vm
h¡&

Bgr àH$ma, Zm{gH$ ‘| A§Jya joÌ ‘| EH$ Agm‘mÝ¶ {dëQ> amoJ XoIm
J¶m, amoJJ«ñV O‹S> Ho$ Z‘yZm| ‘| dogHw$ba {S>ñH$baoeZ àX{e©V
{H$¶m J¶m Am¡a amoJ go Ow‹S>o amoJµOZµH$m| H$mo AbJ H$aZo Ho$ {bE
EH$Ì {H$¶m J¶m& ‘mBH«$moñH$mon Ho$ VhV ewÕ H$s JB© H$m°bmo{Z¶m| ‘|
‘mBH«$moH$mo{Z{S>¶m H$s CnpñW{V H$m nVm Mbm Omo {H$ â¶ygo[a¶‘
OrZg go g§~§{YV gXñ¶m| go ‘ob ImVm h¡& BgHo$ Abmdm, BZ
AmBgmoboQ²g H$mo AmB©Q>rEg joÌ Ho$ ¶y{Zdg©b àmB‘am| Ho$ ‘mÜ¶‘
go ~‹T>m¶m J¶m Am¡a nrgrAma naI ‘| 700 ~rnr EånbrH$m°Ýg
H$s CnpñW{V H$m nVm Mbm& OrZ {d{eï> AZwH«$‘ OmZH$mar Am¡a
amoJOZH$Vm narjU Ho$ AmYma na amoJµOZµH$ H$s nhMmZ Ho$ {bE
BZ AmBgmoboQ²g H$m AÜ¶¶Z {H$¶m Om ahm h¡& Bg AÜ¶¶Z go
^maV Ho$ ‘hmamï´> ‘| Zm{gH$, gm§Jbr Am¡a gmobmnwa Ho$ {d{^Þ
~JrMm| ‘| {dëQ> amoJ H$s CnpñW{V H$m nVm Mbm&

amoJ ‘wº$ Am¡a Adeof AZwHy$b A§Jyam| Ho$ CËnmXZ
Ho$ {bE O¡d-JhZ amoJ à~§YZ H$m¶©H«$‘ H$m
{dH$mg 
J«ondmBZ ‘| amoJ {Z¶§ÌU Ho$ {bE ñdXoer amoJmUwAm| H$s
j‘Vm na Om§M
A§Jya go Ow‹S>o amoJmUwAm| Ho$ bjU dU©Z na Om§M H$s JB©& A§Jya H$s
dmBZ {H$ñ‘m| go Ow‹S>o E{n’$mB{Q>H$ ~¡ŠQ>r[a¶m H$mo AbJ {H$¶m J¶m
Am¡a M[aÌm§H$Z {H$¶m J¶m& dmBZ A§Jya H$s gmobh {d{^Þ {H$ñ‘m|
go Hw$b BH$Vmbrg AmBgmoboQ²g àmá {H$E JE Wo& AmBgmoboQ²g Ho$
ê$nmË‘H$ bjU dU©Z go nVm Mbm {H$ H$mbmo{Z¶m| H$m AmH$ma
JmobmH$ma go A{Z¶{‘V VH$ {^Þ hmoVm h¡, O~{H$ H$m°bmoZr H$m a§J
g’o$X nrbo go nrbo VH$ {^Þ hmoVm h¡& H$mbmo{Z¶m§ {XIZo ‘| Z‘ go
boH$a {Mn{Mnr {XImB© Xt& 

curvature with foot-shaped basal cell and three to five
septa. Sequenced ITS region. BLASTn and nucleotide
sequence analyses of four isolates showed 99% to
100% of similarity with F. equiseti and sequences
deposited in NCBI GenBank (OR084845, OR085217,
OR085218, and OR085223). Phylogenetic analysis
showed close clustering with F. equiseti.
Pathogenicity test was performed by inoculating spore
suspension on Sarita Seedless and Thompson
Seedless cultivars. F. equiseti was re-isolated from
inoculated leaves and berries. This study confirms
first report of F. equiseti causing leaf spot disease in
grapevine in India. 

This study is of primary source of information and
needs further study and gene specific identification of
the pathogen.

Similarly, an unusual wilt disease was observed in
Nashik grape growing area, diseased root samples
exhibited vascular discolorations were collected and
subjected for isolation of the pathogen/s associated
with the disease. The purified colonies under
microscope revealed the presence of microconidia
which corresponds with the members belonging to the
Fusarium genus. Further, these isolates were
amplified through ITS region universal primers and
revealed the presence of 700 bp amplicons in the PCR
assay. These isolates are under study for the pathogen
identification based on gene specific sequence
information and pathogenicity test. This study
revealed the presence of wilt disease in the various
orchards of Nashik, Sangli and Solapur districts in
Maharashtra, India.

Development of a bio-intensive disease
management schedule for production of
disease free and residue compliant grapes
Investigation on potential of indigenous microbes
for disease control in grapevine
Investigation on characterization of grape-associated
microbes was carried out. The epiphytic bacteria
associated with wine varieties of grapevine were
isolated and characterized. Total forty-one isolates
were obtained from sixteen different varieties of wine
grape. Morphological characterization of isolates
revealed that the colonies varied from circular to
irregular in form while the colony colour varied from
whitish yellow to yellow. The colonies appeared moist
to sticky in appearance. 
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BZ g~Ho$ ~rM, Mm¢Vrg ~¡ŠQ>r[a¶b AmBgmoboQ²g J«m‘-nm°{O{Q>d
Wo O~{H$ gmV ~¡ŠQ>r[a¶b AmBgmoboQ²g J«m‘-ZoJo{Q>d àH¥${V Ho$
Wo& Xmo AmBgmoboQ²g H$mo N>mo‹S>H$a, g^r ¶y[a¶mµO Ho$ {bE gH$mamË‘H$
Wo Am¡a g^r {Obo{Q>ZoµO Ho$ {bE ZH$mamË‘H$ Wo& nmoQ>o{e¶‘
hmBS´>m°ŠgmBS> Ho$ {bE ~mah AmBgmoboQ²g, b¡ŠQ>moO Am¡a ½byH$moO
Ho$ {bE Xmo-Xmo, ’«w$ŠQ>moO Ho$ {bE gmV, gwH«$moO Am¡a H¡$Q>mboO Ho$
{bE Mma-Mma Am¡a Am°ŠgrS>oO narjU Ho$ {bE Voah AmBgmoboQ²g
gH$mamË‘H$ nmE JE& E{n’$mBQ²g AÜ¶¶Z E§OmB‘ CËnmXZ j‘Vm,
nm¡Ym| Ho$ {dH$mg H$mo ~‹T>mdm Am¡a Zm¡ nm¡Ym| Ho$ amoJOZH$ H$dH$
‘¡H«$mo’$mo{‘Zm ’o$Omo{bZm, nmB{W¶‘ Egnr., H$moboQ>moQ´>mBH$‘
p½b¶moñnmo[a¶moBS>, ‘mBH$moñ’o$aobm å¶w{O¶mobm, ñQ>opå’$b‘ Egnr.,
â¶ygo[a¶‘ Am°Šgrñnmoa‘, EŠggoamo{hb‘ Q>{g©H$‘, AëQ>aZo[a¶m
gmobmZr Am¡a ñŠboamo{Q>¶‘ am°ë’$gr Ho$ pIbm’$ {damoYr J{V{d{Y
Ho$ {bE {H$¶m J¶m& BH$Vmbrg E{n’$mBQ²g ‘| go, CÞrg
AmBgmoboQ²g goë¶wboµO Ho$ {bE, gmobh bmBnoO Ho$ {bE, B¸$sg
àmoQ>rµO Ho$ {bE Am¡a ~mah E‘mBboµO CËnmXZ Ho$ {bE gH$mamË‘H$
Wo& g^r AmBgmoboQ²g A‘mo{Z¶m Am¡a B§S>mob CËnmXZ ‘| ZH$mamË‘H$
Wo, O~{H$ Voah AmBgmoboQ²g hmBS´>moOZ gmBZmBS> CËnmXZ Ho$ {bE
gH$mamË‘H$ nmE JE, nm§M ’$m°ñ’o$Q> KwbZerbVm Ho$ {bE Am¡a
AR>mah goë¶wbog narjU Ho$ {bE gH$mamË‘H$ nmE JE&

à{VamoYr naI Ho$ ‘m‘bo ‘|, BH$Vmbrg AmBgmoboQ²g ‘| go, 35
AmBgmoboQ²g H$moboQ>moQ´>mBH$‘ p½b¶moñnmo[a¶moBS²g Ho$ pIbm’$ à^mdr
Wo& amoJOZH$ H$dH$ EŠggoamo{hb‘ Q>{g©H$‘ H$s d¥{Õ H$mo 17
E{n’$mB{Q>H$ AmBgmoboQ²g Ûmam à{V~§{YV {H$¶m J¶m, BgHo$ ~mX
ñŠboamo{Q>¶‘ am°ë’$gr H$mo 16 AmBgmoboQ²g Ûmam ~m{YV {H$¶m J¶m& 

E{n’$mB{Q>H$ AmBgmoboQ²g ‘¡H«$mo’$mo{‘Zm ’o$Omo{bZm, ñQ>¡på’${b¶‘
Egnr Am¡a ‘mBH$moñµ’o$aobm å¶y{µOH$mobm Ho$ {bE H$m‘ à{VamoYr Wo&
¶o H$dH$ H«$‘e… 3, 3 Am¡a 4 AmBgmoboQ²g Ûmam hr à{V~§{YV Wo&

nmCS>ar {‘ëS>çy Ho$ {déÕ n§OrH¥$V H$dH$Zmer Ho$ gmW
O¡d-{Z¶§ÌU EO|Q>m| H$s AZwHy$bVm H$m joÌ ‘yë¶m§H$Z
A§Jya na nmCS>ar {‘ëS>çy Ho$ {ð bmµ’$ n§OrH¥$V H$dH$Zmer Ho$ gmW
O¡d-{Z¶§ÌU EO|Q>m| H$s AZwHy$bVm H$m ‘yë¶m§H$Z H$aZo Ho$ {bE
EH$ µ’$sëS> narjU Am¶mo{OV {H$¶m J¶m& EµOmoŠgrñQ´>mo{~Z 23
Eggr, H«o$gm°pŠg‘ {‘WmBb 44.3 Eggr, ‘oßQ>mBb S>mBZmoH¡$n
35.7 Eggr, âbŠgmnm¶amoŠg¡S> 25% + nm¶amŠbmoñQ´>mo{~Z
25% Eggr, ‘oQ´>m’o$ZmoZ 50% Eggr Am¡a gë’$a 80 S>ãë¶yS>rOr
Ho$ gmW Q´>mBH$moS>‘m© EñnoaobmoBS²g Am¡a ~¡{gbg g~{Q>{bg Ho$ Xmo
goQ>m| H$m {dûcofU {H$¶m J¶m& Q´>mBH$moS>‘m© EñnoaobmoBS²g H$mo
EµOmopŠgñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, ‘oßQ>mBb S>mBZmoH¡$n Am¡a
âbŠgmnmBamoŠg¡S> + nm¶amŠbmoñQ´>mo{~Z Am¡a gë’$a Ho$ gmW
d¡H$pënH$ ê$n go A§Jya ~obm| ‘| nmCS>ar {‘ëS>çy H$mo {Z¶§{ÌV H$aZo

Among all, thirty-four bacterial isolates were Gram-
positive whereas seven bacterial isolates were Gram-
negative in nature. Biochemical characterisation
revealed that, except two isolates, all were positive for
urease and all were negative for gelatinase. Twelve
isolates tested positive for potassium hydroxide, two
each for lactose and glucose, seven for fructose, four
each for sucrose and catalase, and thirteen for oxidase
test. These epiphytes were also studied for their ability
to produce enzyme, plant growth promoting traits
(PGP) and antagonistic activity against the nine plant
pathogenic fungi viz. Macrophomina phaseolina,
Pythium sp., Colletotrichum gloeosporioides,
Mycosphaerella musicola, Stemphyllum sp., Fusarium
oxysporum, Exserohilum turcicum, Alternaria solani
and Sclerotium rolfsii. The enzymatic assay revealed
that out of forty-one epiphytes, nineteen isolates were
positive for cellulase, sixteen for lipase, twenty-one
for protease and twelve for amylase production. In
PGP traits analysis, all the isolates were negative in
ammonia production and indole production, while
thirteen isolates were found positive for hydrogen
cyanide production, five for phosphate solubilization,
and eighteen for cellulase tests.

In case of antagonistic assay, out of forty-one isolates,
35 isolates were effective against Colletotrichum
gloeosporioides. The growth of pathogenic fungus
Exserohilum turcicum was restricted by 17 epiphytic
isolates followed by Sclerotium rolfsii which was
inhibited by 16 isolates. 

Epiphytic isolates performed less against
Macrophomina phaseolina, Stemphylium sp. and
Mycosphaerella musicola. These fungi were restricted
by only 3, 3 and 4 isolates respectively.

Field evaluation of compatibility of bio-control
agents with registered fungicides against powdery
mildew
A field trial was conducted to evaluate the
compatibility of bio-control agents with registered
fungicides against powdery mildew on grapes. Two
sets of T. asperelloides and Bacillus subtilis along
with azoxystrobin 23 SC, kresoxim methyl 44.3 SC,
meptyl dinocap 35.7 SC, fluxapyroxad 25%+
pyraclostrobin 25% SC, metrafenone 50% SC and
sulphur 80 WDG were analysed. T. asperelloides
alternated with azoxystrobin, kresoxim methyl,
meptyl dinocap and fluxapyroxad+ pyraclostrobin and
sulphur were found effective in managing the
powdery mildew disease of grapevines. In case of



‘| à^mdr Wm& ~¡{gbg bmBHo${Z’$mo{‘©g Am¡a ~¡{gbg g~{Q>{bg
Ho$ ‘m‘bo ‘| nmCS>ar {‘ëS>çy amoJ H$mo {Z¶§{ÌV H$aZo ‘| H$dH$Zmer
EµOmoŠgrñQ́>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, gë’$a Am¡a hoŠgmH$moZmµOmob
AÝ¶ H$s VwbZm ‘| A{YH$ AZwHy$b nmE JE& 

A§Jya na Šb¡S>moñnmo[a¶‘ Šb¡S>moñnmo[a¶moBS²g na AÜ¶¶Z
A§Jya na Šb¡S>moñnmo[a¶‘ Šb¡S>moñnmo[a¶moBS²g H$s nhMmZ H$s Om§M
H$s JB©& bjU {XIm aho g§H«${‘V ‘m{U¶m| H$mo EH$Ì {H$¶m J¶m
Am¡a nrS>rE ‘r{S>¶m na Šb¡S>moñnmo[a¶‘ Šb¡S>moñnmo[a¶moBS²g H$mo
n¥WH$ {H$¶m J¶m& Vmn‘mZ H$s Amdí¶H$Vm na AÜ¶¶Z go nVm
Mbm {H$ Šb¡S>moñnmo[a¶‘ Šb¡S>moñnmo[a¶moBS²g H$s Bï>V‘ d¥{Õ nrEM
5 Am¡a 0.99 Ob J{V{d{Y (ES>ãë¶y) Ho$ gmW 25 {S>J«r
gopëg¶g na ZmoQ> H$s JB© Wr& nƒrg à{VeV Q>rEgEg dmbo
‘{U¶m| ‘| n§Ðh à{VeV Q>rEgEg dmbo ‘{U¶m| H$s VwbZm ‘| g’o$X
A§Jyam| ‘| 4.94±0.07 {‘‘r Ho$ ~‹S>o g‹S>Z n¡M {dH${gV hþE& 

Bacillus licheniformis and Bacillus subtilis the
fungicides azoxystrobin, kresoxim methyl, sulphur
and hexaconazole were found more compatible as
compared to others in controlling powdery mildew
disease. 

Studies on Cladosporium cladosporioides on grape
An investigation on identification of Cladosporium
cladosporioides on grape was carried out. The
infected berries showing symptoms were collected
and isolated Cladosporium cladosporioides was
carried out on PDA media. Studies on temperature
requirement revealed that the optimum growth of
Cladosporium cladosporioides was noted at 25°C
with pH 5 and 0.99 water activity (aw). Berries having
25% TSS developed significantly larger rot patches
of 4.94±0.07 mm in white grapes as compared to
berries having 15 % TSS. 
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{MÌ 12. H$mo. p½b¶moñnmo[a¶moBS²g Ho$ {déÕ E§{Q>’§$Jb J{V{d{Y
Fig. 12. Antifungal activity against C. gloeosporioides

{MÌ 13. EŠggoamo{hb‘ Q>{g©H$‘ Ho$ {déÕ E§{Q>’§$Jb J{V{d{Y
Fig. 13. Antifungal activity against Exserohilum turcicum

{MÌ 14. ñŠboamo{Q>¶‘ am°ë’$gr Ho$ {déÕ E§{Q>’§$Jb J{V{d{Y
Fig. 14. Antifungal activity against Sclerotium rolfsii



~møH$mo{eH$s¶ E§OmB‘m| Ho$ CËnmXZ na Om§M go nVm Mbm {H$
H$dH$ àmoQ>rµO, bmBnoO, E‘mBboµO Am¡a nopŠQ>ZoµO E§OmB‘m| H$m
CËnmXZ H$aVo h¢& ‘mÌmË‘H$ {dûcofU go nVm Mbm {H$ E‘mBboµO
H$s CnO 71.67% Wr, Omo AÝ¶ E§OmB‘m| H$s VwbZm ‘| H$m’$s
A{YH$ Wr&

A§Jya Ho$ nmCS>ar {‘ëS>çy Ho$ {déÕ ZE O¡d-
{Z¶§ÌU H$‘©H$ g§ê$nUm| H$s O¡d-à^mdH$m[aVm
df© 2023-24 Ho$ ’$bZ ‘m¡g‘ Ho$ Xm¡amZ, H$dH$Zmer Am¡a O¡d
{Z¶§ÌU EO|Q>m| Ho$ {d{^Þ ¶moJm| H$s O¡d-à^mdH$m[aVm H$m joÌ
narjU {H$¶m J¶m& {d{^Þ amoJm| Ho$ {bE ¶moJm| H$s à^mdr ‘mÌm
Vm{bH$m 54 ‘| gyMr~Õ h¢&

A§Jya H$s ~w{Õ‘ÎmmnyU© IoVr Ho$ {bE ñdMm{bV
{ZJamZr Am¡a gbmhH$ma àUmbr
E§S´>m°BS> ‘mo~mBb EpßbHo$eZ 'J«on ES>dmBOar' H$m {dH$mg
Am¡a [abrO
^maV ‘m¡g‘ {dkmZ {d^mJ>, nwUo Ho$ gh¶moJ go ^mH¥$AZwn-amï´>r¶
A§Jya AZwg§YmZ H|$Ð Ûmam A§Jya gbmhH$ma EpßbHo$eZ H$mo Mma
^mfmAm| AWm©V A§J«oOr, qhXr, ‘amR>r Am¡a H$Þ‹S> ‘| {dH${gV {H$¶m
Am¡a Omar {H$¶m J¶m& ¶h ‘mo~mBb EpßbHo$eZ ‘hmamï´>, H$Zm©Q>H$,
Am§Y« àXoe Am¡a Vob§JmZm Ho$ à‘wI A§Jya CËnmXH$ joÌm| Ho$ {bE
5 {XZm| Ho$ ‘m¡g‘ H$m nydm©Zw‘mZ àXmZ H$aVm h¡& ¶h EpßbHo$eZ
A§Jya CËnmXH$m| Ho$ {bE AË¶{YH$ ’$m¶Xo‘§X h¡ Š¶m|{H$ ¶h ‘m¡g‘
Ho$ nydm©Zw‘mZ Am¡a ’$gb {dH$mg MaUm| Ho$ AmYma na A§Jya H$s
IoVr H$aZo dmbo d¡km{ZH$m| go gbmh XoVm h¡& Bg EpßbHo$eZ ‘|
{ZåZ{bpIV go g§~§{YV gbmh em{‘b h¢: 1) {dVmZ à~§YZ, 2)
nmofH$ VËd, {‘Å>r Am¡a Ob à~§YZ, 3) amoJ à~§YZ Am¡a 4) H$sQ>
à~§YZ& ‘m¡g‘ nydm©Zw‘mZ AmYm[aV gbmh gámh Ho$ àË¶oH$
Jwédma/ewH«$dma H$mo AnS>oQ> H$s OmVr h¡&

g§YmaUr¶ A§Jya ~mJ g§ajU Ho$ {bE EH$sH¥$V H$sQ>
à~§YZ
{‘br~J, ‘¡H$moZo{bH$m°H$g {hgw©Q>g Ûmam òm{dV ‘mo‘ go
’¡$Q>r E{gS> g§aMZm H$m M[aÌm§H$Z
{‘br~J Ûmam òm{dV ‘mo‘ CÝh| àmH¥${VH$ eÌwAm|, H$sQ>ZmeH$m| Am¡a
ewîH$Z go gwajm àXmZ H$aVm h¡& Bg AÜ¶¶Z H$m CÔoí¶ E‘.
{hgw©Q>g Ûmam òm{dV ‘mo‘ H$s ’¡$Q>r E{gS> g§aMZm H$m nVm bJmZm
Wm& ‘mo‘ g§aMZm {dûcofU Ho$ {bE J¡g H«$mo‘¡Q>moJ«m’$s-âbo‘
Am¶moZmBOoeZ {S>Q>oŠQ>a (Orgr-E’$AmB©S>r) H$m Cn¶moJ {H$¶m J¶m&
{bZmobo{ZH$ E{gS>, Am°ŠQ>mS>oHo$ZmoBH$ E{gS>, {‘[añQ>obmoBH$ E{gS>,
{‘WmBb A§S>oHo$ZmoEQ>, Jm|S>moBH$ E{gS> Am¡a {‘WmBb
S>mBhmo‘mo{bZmoboZoQ> nhMmZo JE KQ>H$ Wo& AbJ-AbJ ‘oµO~mZm|

Investigation on the production of extracellular
enzymes revealed that the fungi produce protease,
lipase, amylase and pectinase enzymes. Quantitative
analysis revealed that the yield of amylase was 71.67
%, which was significantly higher as compared to
other enzymes.

Bioefficacy of new biocontrol agent formu-
lations against powdery mildew of grapes
During the fruiting season of 2023-24, bioefficacy of
different commercial formulations of fungicides and
biocontrol agents were tested under field conditions.
Effective doses of the formulations for different
diseases are listed in table 54.

Automated monitoring and advisory
system for intelligent viticulture
Development and release of Android mobile
application ‘Grape Advisory’
Grape advisory application was developed in four
languages, viz., English, Hindi, Marathi and Kannada
and released by ICAR-National Research Centre for
Grapes in collaboration with India Meteorological
Department, Pune. This mobile application provides
5 days weather forecast for major grape growing
regions of Maharashtra, Karnataka, Andhra Pradesh
and Telangana. The application is highly beneficial to
grape growers as it delivers advisories from viticulture
scientists based on the weather forecast and crop
growth stages. This application contains advisories
related to: 1) canopy management, 2) nutrient, soil
and water management, 3) disease management and
4) pest management. The weather forecast based
advisories are updated on every Thursday/Friday of a
week.

Integrated pest management for
sustainable vineyard protection
Characterization of fatty acid composition from
wax secreted by mealybug, Maconellicoccus
hirsutus
Wax secreted by mealybugs provides them protection
from natural enemies, insecticides and desiccation.
This study was aimed to find out the fatty acid
composition of the wax secreted by M. hirsutus. Gas
Chromatography-Flame Ionization Detector (GC-
FID) was used for wax composition analysis.
Linolenic acid, octadecanoic acid, myristeloic acid,
methyl undecanoate, gondoic acid and methyl
dihomolinolenate were components identified. The
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H$dH$Zmer / Fungicides Bï>V‘ ‘mÌm 
(Or ¶m ‘Eb/Eb)
/ Optimum dose

(g or ml/L)

amoJ / Disease

Š¶wàg Am°ŠgmBS> 86.2% S>ãby Or / 
Cuprous oxide 86.2% WG

0.75 ml S>mCZr {‘bS>çy / Downy mildew

nrEbEg0047{g / PLS0047C 6.0 ml S>mCZr {‘bS>çy / Downy mildew

’°$‘moŠgmS>moZ 16.6% + gm¶‘m°Šg{Zb 22.1% Eg / 
Famoxadone 16.6% + Cymoxanil 22.1% SC

0.5 ml S>mCZr {‘bS>çy / Downy mildew

Ho$ 31 / K 31 0.187 ml S>mCZr {‘bS>çy / Downy mildew

Q´>m¶~o{gH$ H$m°na gë’o$Q> 34.5% Eg gr / 
Tribasic Copper Sulfate 34.5% SC

2.5 ml S>mCZr {‘bS>çy / Downy mildew

‘°ÝS>ràmonm{‘S> 25% + PmoŠgm‘mBS> 24% S>ãbyOr / 
Mandipropamid 25% w/w + Zoxamide 24% w/w WG

0.6 g S>mCZr {‘bS>çy / Downy mildew

EoZ nr nr E’$-S>r E‘ / NPPF-DM 2.5 S>mCZr {‘bS>çy / Downy mildew

Or nr E’$ 518 / GPF 518 5.0 ml S>mCZr {‘bS>çy / Downy mildew

Or nr E’$ 1519 / GPF 1519 0.9 ml S>mCZr {‘bS>çy / Downy mildew

Or nr E’$ 1819 / GPF 1819 2.5 g S>mCZr {‘bS>çy / Downy mildew

âbyŠgmnm¶am°ŠgmS> 9.81 + APm°pŠgñQ´>m°~rZ  16.36  Eggr / 
Fluxapyroxad 9.81 w/w + Azoxystrobin 16.36 w/w SC

0.5 ml nmCS>ar {‘bS>çy / Powdery mildew

âbwAmonm¶am‘ 250  J«° /br + {S>’o$ZmoH$moZmPmob 125 J«°/br Eggr / 
Fluopyram 250 g/L + Difenoconazole 125 g/L SC

0.35 ml nmCS>ar {‘bS>çy / Powdery mildew

Q´>m¶âbm°pŠgñQ´>mo{~Z 500  J«°/br Eggr / 
Trifloxystrobin 500 g/L SC

0.16 ml nmCS>ar {‘bS>çy / Powdery mildew

{OAmoS>r E’$ 004 / GOD - F004 0.25 ml nmCS>ar {‘bS>çy / Powdery mildew

J°Q>oZ 5% Bgr / GATTEN 5 % EC 0.4 ml nmCS>ar {‘bS>çy / Powdery mildew

Or nr E’$ 1215 / GPF 1215 0.75 gml nmCS>ar {‘bS>çy / Powdery mildew

EoZ nr nr E’$-nr  E‘ / NPPF-PM 0.25 ml nmCS>ar {‘bS>çy / Powdery mildew

Vm{bH$m 54. {d{^Þ amoJm| Ho$ {bE ’$m°‘y©boeZ H$s à^mdr ‘mÌm
Table 54.  Effective doses of the formulations for different diseases

na nmbo JE {‘br~J ‘| AbJ-AbJ ’¡$Q>r E{gS> g§aMZm {XImB©
Xr& A§Hw$[aV Amby na nmbo JE {‘br~J (27.63%) H$s VwbZm
‘| A§Jya H$s ~ob na nmbo JE {‘br~J Ho$ A§S>o Ho$ Ðì¶‘mZ ‘|
ã¶y{Q>[aH$ E{gS> (54.71%) H$s ‘mÌm A{YH$ Wr& A§Jya H$s ~ob
na nmbo JE {‘br~J Ho$ ‘mo‘r AmdaU ‘| Amby na nmbo JE
{‘br~J (26.59%) H$s VwbZm ‘| A{YH$ ã¶y{Q>[aH$ E{gS>

mealybugs reared on different hosts showed different
fatty acid composition. The egg mass from mealybugs
reared on grapevine had higher amount of butyric acid
(54.71%) in comparison with mealybugs reared on
sprouted potato (27.63%). Waxy covering of
mealybugs reared on grapevine had higher butyric
acid (37.11%) than mealybugs reared on potato
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(37.11%) Wm& A§Jya H$s ~ob go {‘br~J Ho$ ‘mo‘ ‘| H¡${à{bH$
E{gS> Am¡a H¡${àH$ E{gS> AZwnpñWV Wo Am¡a Amby ‘| H«$‘e…
0.22% Am¡a 18.40% ‘m¡OyX Wo&    

{d{^Þ {H$ñ‘m| ‘| ‘mB©Q> g§H«$‘U Ho$ ñVa ‘| A§Va
g{H«$¶ ‘mB©Q> g§H«$‘U Ad{Y Ho$ Xm¡amZ ŠbmoZ 2E {H$ñ‘ bmb
‘H$‹S>r ‘mB©Q> go g~go A{YH$ g§H«${‘V (59.87 ‘mB©Q>/nÎmr) Wr,
BgHo$ ~mX ‘m§Oar {H$e{‘e (54.79 ‘mB©Q>/nÎmr) Am¡a Wm°ångZ
grS>b¡g (45.32 ‘mB©Q>/nÎmr) Wt&& A^mgAZwn ãbm°H$ ‘|, ‘mB©Q>
g§H«$‘U hoVw 16 {H$ñ‘m| Ho$ AdbmoH$Z ‘| {H«$‘gZ grS>b¡g (5.05
‘mB©Q>/nÎmr) g~go A{YH$ à^m{dV nm¶m J¶m Am¡a EM516
(0.65 ‘mB©Q>/nÎmr) OrZmoQ>mBn g~go H$‘ à^m{dV Wr& 

A§Jya Ho$ ~mJm| ‘| {‘br~J ‘| joÌr¶ à^md Am¡a àmH¥${VH$
naOrdrH$aU
27 go 46d| ‘mZH$ ‘m¡g‘ {dkmZ gámh (EgE‘S>ãë¶y) Ho$ Xm¡amZ
{‘br~J à^md Am¡a BgHo$ àmH¥${VH$ naOrdrH$aU na AdbmoH$Z
{b¶m J¶m& {‘br~J H$s Am~mXr à{V ~ob 0.32 go 3.88 A§S>m|
Ho$ g‘yh Am¡a à{V ~ob 1.18 go 8.16 {‘br~J H$m°bmoZr VH$
Wr& à{V ~ob 0 go 0.08 VH$ {eH$mar {‘Ì {H$Q> XO© {H$¶o J¶o
O~{H$ naOr{d¶m| Ûmam à{VeV naOr{dVm à{V 10 Z‘yZm| ‘| 3.7
go 15.28 naOr{d¶m| VH$ Wr& à¶moJ Ho$ Xm¡amZ joÌ ‘| Hw$b Zm¡
naOrdr Am¡a VrZ na^jr XO© {H$E JE&

A§Jya H$s ~ob Ho$ {dH$mg Ho$ g~go ‘hËdnyU© MaUm| Ho$
Xm¡amZ A§Jya âbr¶m ~rQ>b (ñHo$bmoS>m|Q>m pñQ´>{JH$mo{bg)
Ho$ VoOr go à~§YZ Ho$ {bE à^mdr H$sQ>ZmeH$m| H$s nhMmZ
A§JyabVm âbr¶m ~rQ>b ̂ maV ‘| A§Jya ~mJm| Ho$ {bE EH$ ‘hËdnyU©
IVam h¡, Omo H${b¶m|, ¶wdm Q>h{Z¶m| Am¡a n{Îm¶m| H$mo ^mar ZwH$gmZ
nhþ§MmVm h¡, {deof ê$n go H$br Ho$ A§Hw$aU Am¡a àma§{^H$ Q>h{Z¶m|
Ho$ {dH$mg Ho$ ‘hËdnyU© MaUm| Ho$ Xm¡amZ& dV©‘mZ ‘|, ^maV ‘|
A§Jya ‘| à^mdr âbr¶m ~rQ>b à~§YZ Ho$ {bE Ho$db Xmo H$sQ>ZmeH$
AWm©V² B{‘S>mŠbmo{àS> 17.8 EgEb Am¡a b¡åãS>m gmBhbmo{W«Z
4.9 grEg n§OrH¥$V h¢, {Oggo {dH$ën gr{‘V hmo OmVo h¢ Am¡a
g§^m{dV ê$n go à{VamoY {dH$mg H$m IVam ~‹T> OmVm h¡& BgHo$
Abmdm, VrZ A{V[aº$ H$sQ>ZmeH$m| H$s nhMmZ H$s JB© Omo VoOr
go Am¡a Hw$eb A§JyabVm âbr¶m ~rQ>b {Z¶§ÌU ‘| gj‘ Wo, O¡go,
ñnmBZoQ>moa‘ 11.7 Eggr, pñnZmog¡S> 45 Eggr, Am¡a ~rQ>m-
gmBâbw{W«Z + B{‘S>mŠbmo{àS> 300 AmoS>r& ¶o H$sQ>ZmeH$
B{‘S>mŠbmo{àS> Am¡a b¡åãS>m gmBhbmo{W«Z, {Og‘| Xmo go VrZ {XZ
bJVo h¢, H$s VwbZm ‘| CnMma Ho$ Ho$db EH$ {XZ Ho$ ^rVa âbr¶m
~rQ>b H$m Ëd[aV à~§YZ àXmZ H$a gH$Vo h¢& 

¶o AmgmZr go CnbãY H$sQ>ZmeH$ dV©‘mZ ‘| n§OrH¥$V {dH$ënm| go

(26.59%). Caprylic acid and capric acid were absent
in wax of mealybug from grapevine and present in
potato at 0.22% and 18.40%, respectively. 

Varietal differences in mite infestation levels
Three grape varieties was observed during active mite
infestation period and Clone 2A variety was most
infested (59.87 mites/leaf) due to red spider mite
followed by Manjari Kishmish (54.79 mites/leaf) and
Thompson Seedless (45.32 mites/leaf). In AICRP
Block, 16 varieties were observed for mite infestation
levels and Crimson Seedless (5.05 mites/leaf) was
found most affected and H516 (0.65 mites/leaf)
genotype was least affected.

Field incidence and natural parasitization in
mealybug in vineyards
Observations on mealybug incidence and its natural
parasitization were taken during 27 to 46th Standard
Meteorological Weeks (SMW). The mealy bug
population ranged from 0.32 to 3.88 egg masses per
vine and 1.18 to 8.16 mealy bug colonies per vine.
Predators recorded from 0 to 0.08 per vine whereas
per cent parasitism by parasitoids ranged from 3.7 to
15.28 parasitoids per 10 samples. Totally nine
parasitoids and three predators were recorded in the
field during the experiment.  

Identification of effective insecticides for faster
management of grapevine flea beetle (Scelodonta
strigicollis) during most critical grapevine growth
stages
Grapevine flea beetle poses a significant threat to
vineyards in India, inflicting heavy damage on buds,
young shoots, and leaves particularly during critical
growth stages of bud sprouting and initial shoot
development. Currently, only two insecticides, viz.,
imidacloprid 17.8 SL and lambda cyhalothrin 4.9 CS
are registered for effective flea beetle management in
grapes in India, limiting options and potentially
increasing the risk of resistance development. Further,
three additional insecticides were identified which
were capable of fast and efficient grapevine flea beetle
control, viz., spinetoram 11.7 SC, spinosad 45 SC, and
beta-cyfluthrin + imidacloprid 300 OD. These
insecticides can provide quicker management of flea
beetles within just one day after the treatment in
comparison with imidacloprid and lambda cyhalothrin
which take two to three days. 

These readily available insecticides demonstrably
outperform the currently registered options,



~ohVa àXe©Z H$aVo h¢, {deof ê$n go AË¶{YH$ H$‘Omoa H$br
A§Hw$aU Am¡a àma§{^H$ A§Hw$a {dH$mg MaUm| Ho$ Xm¡amZ& 

A§Jya Ho$ ~mJm| ‘| S´>moZ H$m Cn¶moJ H$aHo$ {N>‹S>H$md
H$m ‘mZH$sH$aU Am¡a àXe©Z
nma§n[aH$ Cƒ ‘mÌm dmbo {N>‹S>H$md Ho$ gmW S´>moZ {N>‹S>H$md
H$m VwbZmË‘H$ AmH$bZ 
nma§n[aH$ S´¡>JZ ñào¶a H$s VwbZm ‘| S´>moZ Ho$ gmW {N>‹S>H$md Ho$ ~mX
EH$ A§Jya Ho$ ~JrMo ‘| ñào O‘md Am¡a ~hmd à^md H$m AmH$bZ
H$aZo Ho$ {bE EH$ à¶moJ {H$¶m J¶m& O‘md Ho$ gmW-gmW ~hmd
H$s Om§M Ho$ {bE pñnamoQ>oQ´>m‘¡Q> 15.31% w/w OD @ 700
{‘brbrQ>a à{V hoŠQ>o¶a Ho$ {N>‹S>H$md Ho$ 24 K§Q>o ~mX A§Jya H$s
nÎmr, ‘{U Am¡a {‘Å>r Ho$ Z‘yZo EH$Ì {H$E JE& S´>moZ {N>‹S>H$md H$s
VwbZm ‘| A§Jya ‘{U¶m| ‘| pñnamoQ>oQ´>m‘¡Q> Am¡a pñnamoQ>oQ´>m‘¡Q> EZmob-
½byH$mogmBS> H$m àma§{^H$ O‘md H«$‘e… 80.96% Am¡a S´¡>JZ ‘|
77.06% A{YH$ Wm& S´¡>JZ ñào¶a Ho$ gmW pñnamoQ>oQ´>m‘¡Q> Am¡a
pñnamoQ>oQ´>m‘¡Q>-EZmob-½byH$mogmBS> Ho$ {bE H$sQ>ZmeH$ Adeofm| H$m
~hmd {ZH$Q>dVu n§{º$ ‘| A{YH$ Wm, ¶mZr H«$‘e… 80.62% Am¡a
81.44%& A§Jya H$s nÎmr Ho$ ‘m‘bo ‘|, S´>moZ {N>‹S>H$md H$s VwbZm
‘| S´¡>JZ ‘| {ZMbr, ‘Ü¶ Am¡a D$nar n{Îm¶m| ‘| H$sQ>ZmeH$ Adeof
A{YH$ Wo& AZwà¶moJ n§{º$ go gQ>o nhbr-Mm¡Wr n§{º$¶m| Ho$ ~rM
S´o>JZ H$s VwbZm ‘| S´>moZ ñào¶a ‘| ~hmd H$m A{YH$ à{VeV XoIm
J¶m& {‘Å>r Ho$ Z‘yZm| ‘|, pñnamoQ>oQ´>m‘¡Q> Am¡a pñnamoQ>oQ´>m‘¡Q>-EZmob-
½byH$mogmBS> Ho$ Adeof nVm bJmZo H$s gr‘m go ZrMo Wo& hmbm±{H$,
O~ S´>moZ ñào¶a go {N>‹S>H$md {H$¶m J¶m, Vmo pñnamoQ>oQ´>m‘¡Q> (0.019
{‘brJ«m‘/{H$J«m) Am¡a pñnamoQ>oQ´>m‘¡Q>-EZmob-½byH$mogmBS> (0.010
{‘brJ«m‘/{H$J«m) Ho$ Adeof nmE JE& ~hmd à^md ‘|,
pñnamoQ>oQ´>m‘¡Q> Am¡a pñnamoQ>oQ´>m‘¡Q>-EZmob-½byH$mogmBS> Ho$ Adeof
{‘Å>r ‘| nVm bJmZo H$s gr‘m go ZrMo Wo&

S´>moZ Ûmam {N>‹S>H$md H$m àXe©Z
‘hmamï´> Ho$ {d{^Þ ñWmZm| na 95 hoŠQ>o¶a ‘| {H$gmZm| Ho$ IoVm| ‘|
àXe©Z {H$¶m J¶m {Og‘| Hw$b 1048 {H$gmZm| Zo ^mJ {b¶m&
{H$gmZ H$s Amdí¶H$VmZwgma B{‘S>mŠbmo{àS>, {‘Šg
‘mBH«$moÝ¶y{Q´>E§Q²g, EWo’$m°Z Ed§ ~m¶mo-’$’y§$XZmeH$ H$m {N>‹S>H$md
{H$¶m J¶m& ¶h nm¶m J¶m {H$ Hw$N> ’$m°‘y©boeZ O¡go {H$ doQ>o~b
nmCS>a, R>mog Cd©aH$, gë’$a H$m Vab ’$m°‘y©boeZ AëQ´>m-bmo
dm°ë¶y‘ S´>moZ {N>‹S>H$md Ho$ {bE Cn¶wº$ Zht Wo Š¶m|{H$ g‘mYmZ
~hþV {Mn{Mnm Wm {OgZo ZmoOb Am¡a {’$ëQ>a H$mo AdéÕ H$a
{X¶m& S´>moZ {N>‹S>H$md Ho$ {bE Cn¶wº$ g‘¶ gw~h OëXr (gw~h
10.00 ~Oo go nhbo) Am¡a em‘ (4 go 6 ~Oo) nm¶m J¶m Š¶m|{H$
Xmonha Ho$ g‘¶ ñào ~y§Xm| H$m dmînrH$aU A{YH$ Wm Am¡a ñào ~y§X|
{XImB© Zht Xo ahr Wt {OgHo$ n[aUm‘ñdê$n {H$gmZm| ‘| H$‘ g§Vw{ï>
Wr& S´>moZ {N>‹S>H$md Ho$ {bE MwZm¡{V¶m± VoµO hdm H$s J{V, {~Obr

particularly during the highly vulnerable bud
sprouting and early shoot growth stages.

Standardization and demonstration of
spraying using drones in vineyards
Comparative evaluation of drone spraying with
conventional high-volume spraying
An experiment was conducted to evaluate the spray
deposition and drift effect in a vineyard after being
sprayed with drone in comparison with conventional
dragone sprayer. Samples of grape leaf, berries, and
soil were collected 24 hours after spraying with
spirotetramat 15.31% w/w OD @ 700 ml per hectare
for investigating deposition as well as drift. Initial
depositions in grape berries of spirotetramat and
spirotetramat enol-glucoside were 80.96% and
77.06% higher in dragone in comparison with drone
spraying, respectively. The drift of pesticide residues
to the adjacent row was higher, i.e., 80.62% and
81.44% for spirotetramat and spirotetramat-enol-
glucoside with the dragone sprayer, respectively. In
the case of grape leaf, pesticide residues in the lower,
middle and upper leaves were higher in case of
dragone in comparison with drone spraying. A higher
per cent of drift was observed in the drone sprayer as
compared to the dragone between the 1st - 4th rows
adjacent to the application row. In the soil samples,
the residues of spirotetramat and spirotetramat-enol-
glucoside were below the detection limit. However,
when sprayed with a drone sprayer, residues of
spirotetramat (0.019 mg/kg) and spirotetramat-enol-
glucoside (0.010 mg/kg) were detected. In the drift
effect, residues of spirotetramat and spirotetramat-
enol-glucoside were below the detection limit in soil.

Demonstration of spraying using drones
Demonstration was carried out in farmer fields in 95
hectares at different locations in Maharashtra in which
total 1048 farmers participated. Imidacloprid, mix
micronutrients, ethephon and bio-fungicide were
sprayed as per need of the farmer. It was found that
some formulations such as wettable powder, solid
fertilizer, liquid formulation of sulphur were not
suitable for ultra-low volume drone spraying as the
solution was too viscous which blocked nozzles and
filters. The suitable time for drone spraying was found
to be early morning (before 10.00 am) and evening (4
to 6 pm) because in afternoon hours evaporation of
spray droplet was more and spray droplets were not
visible which resulted in less satisfaction among
farmers. The challenges for drone spraying were high
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Ho$ Vma, ~m§Y Ho$ no‹S>, Hw$E±, Ob ^§S>maU Q>¢H$ Am¡a A§Jya Ho$ ~mJm|
‘| Am¡a CgHo$ Amgnmg {H$gmZm| Ho$ Ka Wo& ZE H$mQ>o JE A§Jya Ho$
~mJmZm| ‘|, g|ga Zo BbmHo$ go 3 ‘rQ>a D$na go ~mYm Ho$ ê$n ‘|
dmB© g§a{MV bmoho Ho$ ’«o$‘ H$m nVm bJm¶m, Bg{bE, BbmHo$ go 4
‘rQ>a go A{YH$ Xÿar na {N>‹S>H$md H$aZo H$s Amdí¶H$Vm Wr, {Oggo
A{YH$ ~hmd hmo gH$Vm Wm&

wind speed, electric wires, bund trees, wells, water
storage tanks and farmer houses in and around
vineyards. In newly pruned vineyards, the sensor
detected Y structured iron frame as obstacle from 3
meter above terrain, therefore, there was need to keep
spraying distance more than 4 meters above terrain
which could lead to higher drift.
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a§JrZ {H$e{‘e ~ZmZo hoVw {H$ñ‘m| Am¡a ewîH$Z
{d{Y¶m| H$m AmH$bZ
¶h n[a¶moOZm JwUdÎmmnyU© {H$e{‘e Ho$ {bE a§JrZ A§Jyam| AmH$bZ
(Vm{bH$m 55) Am¡a A§Jya gwImZo H$s àWm H$mo ‘mZH$sH¥$V H$aZo Ho$

Evaluation of varieties and drying methods
for making coloured raisins
The project was initiated with the objectives to
evaluate coloured grapes for quality raisins (Table 55)

V. A§Jya àg§ñH$aU Am¡a ‘yë¶ g§dY©Z Ho$ {bE ’$gb-nyd© Am¡a -nümV VH$ZrH$m| H$m {dH$mg
V. Development of pre- and post-harvest technologies for processing of grapes and value

addition

Vm{bH$m 55. A§Jya {H$ñ‘m| Ho$ JwÀN> Am¡a ‘{U Ho$ ^m¡{VH$-amgm¶{ZH$ JwU
Table 55.  Physico-chemical properties of bunch and berries of grape varieties
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H$m°Ýd|Q> bmO© ãb¡H$ /
Convent Large Black

149 12.53 136.00 0.245 18.12 19.15 185.46 19.0 7.80 3.30

ãb¡H$ M§nm / Black
Champa

148 12.50 155.66 0.218 17.10 18.60 170.10 17.3 8.15 3.20

H$mbr gmho~r / Kali
Sahebi

140 12.89 149.78 0.214 15.21 21.92 160.50 21.4 6.39 3.50

’¢$Q>mgr grS>b¡g / 
Fantasy Seedless

139 15.20 210.00 0.180 16.15 21.3 142.00 21.3 6.10 3.60

ZmZmgmho~ nn©b grS>b¡g /
Nanasaheb Purple
Seedless

122 15.10 130.14 0.204 13.42 15.50 89.46 21.5 6.38 3.25

g[aVm grS>b¡g / 
Sarita Seedless

140 17.83 150.34 0.172 14.30 21.76 135.56 21.9 6.22 3.57

‘m§Oar í¶m‘m / 
Manjari Shyama 

136 16.64 230.45 0.192 17.12 21.67 200.00 21.10 6.46 3.30

S.E (m)± 0.848 0.103 0.798 0.001 0.080 0.141 1.023 0.148 0.041 0.022

CD  5% 2.491 0.304 2.344 0.003 0.236 0.414 3.005 0.434 0.122 0.066



CÔoí¶ go ewê$ H$s JB©& df© Ho$ Xm¡amZ, H$m°Ýd|Q> bmO© ãb¡H$, ãb¡H$
M§nm, H$mbr gmho~r, ZmZmgmho~ nn©b grS>b¡g, g[aVm grS>b¡g
Am¡a ‘m§Oar í¶m‘m Zm‘H$ 7  {H$ñ‘m| H$m AmH$bZ {H$¶m J¶m&
Am§H$‹S>m| go nVm Mbm {H$ ZmZmgmho~ nn©b grS>b¡g OëXr ’$b
XoZo dmbr {H$ñ‘ h¡&  ‘m§Oar í¶m‘m ‘|  JwÀN> dOZ Am¡a 50 ‘{U
dOZ A{YH$V‘ XO© {H$¶m J¶m& g[aVm grS>b¡g ‘o  nVbr ËdMm
dmbo ‘{U H$m CËnmXZ nm¶m J¶m&  Q>rEgEg gm‘J«r Ho$ ‘m‘bo ‘|,
ãb¡H$ M§nm H$mo Xÿgam| go ~ohVa nm¶m J¶m Am¡a {H$e{‘e H$s [aH$dar
Ho$ ‘m‘bo ‘| ^r ¶hr ~mV n[ab{jV hþB©&  ‘m§Oar í¶m‘m H$mo à{V
100 J«m‘ Ý¶yZV‘ {H$e{‘e Ho$ gmW XoIm J¶m, Omo BgHo$ ~‹S>o
AmH$ma H$s {H$e{‘e H$m g§Ho$V XoVm h¡ (Vm{bH$m 56)& g§doXr
JwUm| na EH$Ì {H$E JE Am§H$‹S>m| go nVm Mbm {H$ grS>oS> ‘| H$m°Ýd|Q>
bmO© ãb¡H$ Am¡a ãb¡H$ M§nm Wo, O~{H$ grS>b¡g ‘| g[aVm grS>b¡g
Am¡a  ‘m§Oar í¶m‘m ~ohVa nmE JE ({MÌ 15)&

and to standardize grape drying practice for coloured
grapes. During the year, 7 varieties namely Convent
Large Black, Black Champa, Kali Sahebi, Nanasaheb
Purple Seedless, Sarita Seedless and Manjari Shayma
were evaluated. Data showed that Nanasaheb Purple
Seedless is early bearing variety. Maximum bunch
weight and 50 berry weight was recorded in Manjari
Shayma. Sarita Seedless produced thin-skinned
berries. In case of TSS content, Black Champa found
superior over others and same was reflected in terms
of raisin recovery. Manjari Shayma was observed with
minimum raisins per 100 g, indicating its bigger size
raisins (Table 56). The collected data on sensory
properties suggested the Convent Large Black and
Black Champa among seeded, while Sarita Seedless
and Manjari Shyama among seedless were found
better (Fig. 15).
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Vm{bH$m 56. M¶{ZV A§Jya {H$ñ‘m| H$s {H$e{‘e [aH$dar 
Table 56.  Raisin recovery of selected grape varieties

{H$ñ‘ / Varieties {H$e{‘e [aH$dar
(%) / Raisin
recovery (%)

gwImZo H$s Ad{Y
({XZ) / Drying

duration (Days)

{H$e{‘e g§»¶m/100
J«m‘ / No. of
raisins/100 g

H$m°Ýd|Q> bmO© ãb¡H$ / Convent Large Black 26.50 18 105

ãb¡H$ M§nm / Black Champa 26.87 13 115

H$mbr gmho~r / Kali Sahebi 23.65 13 131

’¢$Q>mgr grS>b¡g / Fantasy Seedless 23.86 18 140

ZmZmgmho~ nn©b grS>b¡g / Nanasaheb Purple Seedless 26.30 15 205

g[aVm grS>b¡g / Sarita Seedless 26.10 14 140

‘m§Oar í¶m‘m / Manjari Shyama 25.80 15 98

S.E (m)± 0.157 0.067 1.439

CD  5% 0.462 0.197 4.224
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{MÌ 15. {H$e{‘e H$m Am°J}ZmobopßQ>H$ AÜ¶¶Z 
Fig. 15. Organoleptic studies of rasins
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A§Jya~mJ nm[apñW{VH$s V§Ì ‘| ZmerOrdZmeH$
Adeofm| H$m J¡a b{jV à^md Am¡a A§Jya Am¡a
dmBZ H$s JwUdÎmm na BgH$m à^md
{d{^Þ H$sQ>m| Am¡a amoJm| Ho$ {Z¶§ÌU hoVw ì¶mdgm{¶H$ A§Jya IoVr ‘|
amgm¶{ZH$ OrdZmeH$m| H$m Cn¶moJ An[ahm¶© h¡& H$sQ>ZmeH$m| Ho$
à¶moJ Ho$ n[aUm‘ñdê$n H$Q>mB© H$s JB© CnO ‘| CZHo$ Adeof ah
OmVo h¢ {OgHo$ n[aUm‘ñdê$n CËnmX H$s JwUdÎmm, nmofH$ VËdm| Ho$
I{ZOH$aU Am¡a àg§ñH¥$V CËnmXm| H$s gwajm na {d{^Þ J¡a-b{jV
à^md n‹S> gH$Vo h¢& ¶h n[a¶moOZm dm{UpÁ¶H$ A§Jya H$s IoVr ‘|
g~go ì¶mnH$ ê$n go Cn¶moJ {H$E OmZo dmbo {d{eï> H$sQ>ZmeH$
’$m°‘y©boeZ Ho$ {d{^Þ J¡a-b{jV à^mdm| H$s Om§M H$aVr h¡&

dmBZ dmobmQ>mo‘ na B{‘S>mŠbmo{àS> Adeofm| H$m J¡a-bú¶
à^md Am¡a dmBZ H$s JwUdÎmm H$m AmH$bZ 
B{‘S>mŠbmo{àS> (AmB©E‘) ’$m°‘y©boeZ H$mo AZwe§{gV (EgS>r) Am¡a
EgS>r Ho$ Xg JwZm (10 AmaS>r) ‘mÌm, XmoZm| na àem{gV {H$¶m
J¶m& dmBZ H$s V¡¶mar ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð,
nwUo, ̂ maV ‘| CnbãY EH$ àm¶mo{JH$ dmBZar ‘| {Zînm{XV H$s JB©&
‘{U go dmBZ Am¡a nmo‘og VH$ Adeofm| Ho$ Anì¶¶ H$m AÜ¶¶Z
{H$¶m J¶m (Vm{bH$m 57)& {dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ {d{^Þ
g‘¶ A§Vambm| na AmB©E‘ Adeofm| Ho$ {bE dmBZ Ho$ Z‘yZm| H$m
AmH$bZ {H$¶m J¶m& EH$ ‘hrZo Ho$ ^§S>maU Ho$ ~mX, dmBZ ‘|
Adeof gm‘J«r EgS>r CnMma ‘| 0.030 {‘J«m à{V {H$J«m Am¡a
10AmaS>r CnMma ‘| 0.198 {‘brJ«m‘ à{V {H$J«m Wr& àW‘ +
àW‘ H«$‘ Xa ‘m°S>b Anì¶¶ H¡$ZoQ>rŠg gdm}Îm‘ {’$Q> Ho$ gmW
àmá {H$¶m J¶m Am¡a Vm{bH$m 57 ‘| S>oQ>m àñVwV {H$¶m J¶m h¡&

{H$ÊdZ Am¡a a¡qH$J Ho$ {d{^Þ MaUm| ‘| A§Jya go dmBZ VH$
B{‘S>mŠbmo{àS> Adeofm| H$s ñWmZm§VaU Xa Am¡a àg§ñH$aU H$maH$
H$m AZw‘mZ bJm¶m J¶m& 5.79 go 8.95 à{VeV Adeofm| H$mo
A§{V‘ dmBZ ‘| ñWmZm§VaU, VmOo A§Jya Ho$ Cn^moº$mAm| H$s VwbZm
‘| dmBZ Cn^moº$mAm| Ho$ {bE A{YH$ Cn^moº$m gwajm H$m g§Ho$V
XoVm h¡& {dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ, 54.02 go 55.60 à{VeV
Adeof nmo‘og Ho$ ‘mÜ¶‘ go Zï> hmo JE, 5.79 go 8.95 à{VeV
Adeof dmBZ ‘| ñWmZm§V[aV hmo JE Am¡a 37.03 go 38.6 à{VeV
dmñVd ‘| hmo JE Am¡a ‘oQ>m~mobmBQ²g ‘| ~Xb {X¶m J¶m& 

AmB©E‘ EgS>r Am¡a 10 AmaS>r Ho$ {bE àg§ñH$aU H$maH$ (nrE’$)
0.08 (VmOo A§Jya go dmBZ (Mm¡Wr a¡qH$J)) go 1.85 (VmOo A§Jya
go nmo‘og) VH$, gmW hr 0.13 (VmOo A§Jya go dmBZ (Mm¡Wr
a¡qH$J)) go 1.80 (VmOo A§Jya go nmo‘og) VH$ H«$‘e… Wm& AmB©E‘

Non targeted impact of pesticide residues
in vineyard ecosystem and its effect on
grape and wine quality
Application of chemical pesticides are inevitable in
commercial viticulture for the control of various pests
and diseases. Application of pesticides results in their
residues in harvested produce which may further
results in various non-targeted impact affecting the
product quality, nutrient mineralization and safety of
the processed products. This project investigates
various non-target effect of specific pesticide
formulations most widely used in commercial
viticulture. 

Non-target impact of imidacloprid residue on wine
volatome and evaluation of wine quality 
Imidacloprid (IM) formulation was administered at
both the recommended dose (SD) and ten times the
SD (10RD). The wine preparation was executed in an
experimental winery available at ICAR-National
Research Centre for Grapes, Pune, India. The residue
dissipation studied from berry to wine and pomace
(Table 57). The wine samples were evaluated for IM
residue at various time intervals throughout the
vinification process. After one month of storage, the
residue content in the wine was 0.030 mg kg-1 in the
SD treatment and 0.198 mg kg-1 in the 10RD
treatment. The 1st + 1st order rate models dissipation
kinetics was obtained with the best fit and the data are
presented in Table 57.

The transfer rate and processing factor of imidacloprid
residues were estimated from grapes to wine at
different stages of fermentation and racking. Transfer
of 5.79 to 8.95% of the residue to the final wine,
indicating greater consumer safety to wine consumers
compared to consumers of fresh grapes. Throughout
the vinification process, 54.02 to 55.60% of residues
were eliminated via pomace, 5.79 to 8.95% were
transferred to wine, and 37.03 to 38.6% were really
degraded and transformed to metabolites. 

The processing factor (PF) for IM SD and 10RD
ranged from 0.08 (fresh grape to wine (4th racking))
to 1.85 (fresh grape to pomace), as well as 0.13
(fresh grape to wine (4th racking) to 1.80 (fresh
grape to pomace), respectively. A low processing
factor for grape to wine (0.08 to 0.13) in IM 10RD

V. A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| ‘| ImÚ gwajm
V. Food Safety in Grapes and its Processed Products
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Vm{bH$m 57. A§Jya go dmBZ VH$ {dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ B{‘S>mŠbmo{àS> Adeofm| Ho$ Anì¶¶ H$s J{VerbVm
Table 57.  Dissipation kinetics of imidacloprid residues during vinification process from grape to finished wine  

{dZr{’$Ho$eZ à{H«$¶m / Vinification process B{‘S>mŠbmo{àS> Adeof ({‘J«m à{V {H$J«m) /
Imidacloprid Residues (mg kg-1)

H§$Q´>mob /
Control

EgS>r / 
SD

10AmaS>r /
10RD

YmoZo go nhbo H$mQ>o JE A§Jya / Harvested grape before washing BLQ 0.116 2.410

YmoZo Ho$ ~mX A§Jya / Grapes after washing BLQ 0.114 2.315

Hw$Mbm hþAm ag / Crushed Juice BLQ 0.110 2.310

nmo‘og / Pomace BLQ 0.215 4.340

{H$ÊdZ Ho$ ~mX dmBZ / Wine after fermentation BLQ 0.024 0.466

nhbr a¡qH$J / 1st Racking BLQ 0.015 0.329

Xÿgar a¡qH$J / 2nd Racking BLQ 0.013 0.313

Vrgar a¡qH$J / 3rd Racking BLQ 0.011 0.309

Mm¡Wr a¡qH$J / 4th Racking BLQ 0.010 0.308

nhbm + nhbm H«$‘ H¡$ZoQ>rŠg n¡am‘rQ>a / 1st + 1st order kinetics parameters

r2 0.891 0.892

[A]1 (mg kg-1) 0.0016 0.1823

k1 (Day-1) 0.145 3.23

[A]2 (mg kg-1) 0.0053 0.656

k2 (Day-1) 0.287 1e-12

DT50 (Day) 3.5 5

AZwe§{gV (EgS>r) Am¡a EgS>r Ho$ Xg JwZm (10 AmaS>r) / *Recommended dose (SD), ten times the SD (10RD)

{MÌ 16. {d{^Þ A§Vambm| na AmB©E‘ EgS>r Am¡a 10 AmaS>r CnMm[aV dmBZ Z‘yZm| ‘| dmBZ H$m àg§ñH$aU H$maH$ Am¡a ñWmZm§VaU Xa (%)
Fig. 16. Processing factor and transfer rate (%) of wine in IM SD and 10RD treated wine samples at different intervals
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10AmaS>r ‘| A§Jya go dmBZ (0.08 go 0.13) Ho$ {bE EH$ H$‘
àg§ñH$aU H$maH$ ~VmVm h¡ {H$ {dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ
Adeof H$m’$s hX VH$ Zï> ¶m g‘má hmo OmVo h¡ ({MÌ 16)&

dmBZ ‘| B{‘S>mŠbmo{àS> H$m ~«oH$S>mCZ ‘mJ© ¶yEMnrEbgr-
Am°{~©Q´>¡n-Ebgr/E‘Eg H$m Cn¶moJ H$aHo$ ñWm{nV {H$¶m J¶m&
n[aUm‘m| Zo {Z{X©ï> {H$¶m {H$ 6-Šbmoamo{ZH$mo{Q>{ZH$ E{gS> (E‘/OoS>
158.0003), S>opñZQ´>mo B{‘S>mŠbmo{àS> (JwAm{ZS>mBZ) (E‘/OoS>
211.0745) Am¡a B{‘S>mŠbmo{àS>-¶y[a¶m (E‘/OoS> 212.0585)
AnZo ‘yb Am¶Z B{‘S>mŠbmo{àS> (E‘) Ho$ gmW /z 256.0596),
XmoZm| CnMmam| ‘| nmE JE& 

B{‘S>mŠbmo{àS>, 6-Šbmoamo{ZH$mo{Q>{ZH$ E{gS>, S>opñZQ´>mo
B{‘S>mŠbmo{àS> Am¡a B{‘S>mŠbmo{àS>-¶y[a¶m Ho$ {bE AdYmaU g‘¶
H«$‘e… 7.26, 6.94, 5.55 Am¡a 6.75 {‘ZQ> Wm&
B{‘S>mŠbmo{àS>, 6-Šbmoamo{ZH$mo{Q>{ZH$ E{gS>, S>opñZQ´>mo
B{‘S>mŠbmo{àS> Am¡a B{‘S>mŠbmo{àS>-¶y[a¶m Ho$ {bE XoIr JB©
Ðì¶‘mZ Ìw{Q> H«$‘e… -1.951, -0.711, -1.665 Am¡a
-1.402 nrnrE‘ Wr& {dZr{’$Ho$eZ Ho$ Xm¡amZ AmB©E‘ Ho$ {bE
EH$ g§^m{dV {JamdQ> H$m ‘mJ© àñVm{dV h¡ ({MÌ 17)&

suggests that residues are significantly degraded or
eliminated throughout the vinification process (Fig.
16).

With a targeted metabolomics approach, breakdown
pathway of imidacloprid in wine was established
using UHPLC-Orbitrap-LC/MS. The results specified
that the three dominant IM metabolites, 6-
chloronicotinic acid (m/z 158.0003), desnitro
imidacloprid (guanidine) (m/z 211.0745) and
imidacloprid-urea (m/z 212.0585) with their parent
ion imidacloprid (m/z 256.0596), were found in both
treatments.

The retention time for imidacloprid, 6-chloronicotinic
acid, desnitro imidacloprid and imidacloprid-urea was
7.26, 6.94, 5.55, and 6.75 min, respectively. The mass
error observed for imidacloprid, 6-chloronicotinic
acid, desnitro imidacloprid and imidacloprid-urea
were -1.951, -0.711, -1.665 and -1.402 ppm,
respectively. Based on the identified metabolites of
IM, a potential degradation pathway for IM during
vinification is proposed (Fig. 17).

{MÌ 17. {dZr{’$Ho$eZ Ho$ Xm¡amZ B{‘S>mŠbmo{àS> H$m AZw‘m{ZV {ZåZrH$aU ‘mJ©
Fig. 17. Predicted degradation pathway of imidacloprid during vinification

dmBZ dmînerb O¡{dH$ ¶m¡{JH$m| (drAmogr) na B{‘S>mŠbmo{àS>
(AmB©E‘) Adeofm| Ho$ à^md H$m AmH$bZ EMEg-Orgr �
Orgr-Q>rAmoE’$/E‘Eg H$m Cn¶moJ H$aHo$ {H$¶m J¶m& à‘wI
ñdmX¶wº$ ¶m¡{JH$m| H$s nhMmZ EZ-AëHo$Z ‘mZH$ Ho$ gmW S>oQ>m~og
(EZAmB©EgQ>r) Ho$ gmW [aQ>|eZ B§S>oŠg (AmaAmB©) VwbZm Am¡a
kmV ¶m¡{JH$m| Ho$ Ðì¶‘mZ ñnoŠQ´>m Ho$ AmYma na H$s JB©&
B{‘S>mŠbmo{àS> Adeofm| Zo dmBZ Ho$ ñdmX KQ>H$m|, E{gS>, EñQ>a
Am¡a AëH$mohb H$mo à^m{dV {H$¶m& 

{Z¶§ÌU H$s VwbZm ‘|, 3-{‘WmBb-1-ã¶yQ>oZm°b, E{g{Q>H$ E{gS>,
n|Q>mBb EñQ>a, 1-n|Q>mZm°b 2-{‘WmBb-àmonoZmoBH$ E{gS>, E{Wb
EñQ>a, nr-H«o$gmob, 2-Am°ŠQ>oZm°b, (Eg)-, nr-gmB‘rZ, Amo-
µOmBbrZ, ~|OrZ 1-E{Wb-4-{‘WmBb, 2-n|Q>mBb â¶yamZ H$s

The influence of imidacloprid (IM) residues on wine
Volatile Organic Compounds (VOCs) has been
assessed using HS-GCxGC-ToF/MS. The key flavor
compounds were identified based on Retention Index
(RI) comparison and mass spectra of detected
compounds with those of the databases (NIST), with
n-alkane standard. Imidacloprid residue affected wine
taste components, acids, esters, and alcohols. 

As compared to the control, lower concentrations of
3-methyl-1-butanol, acetic acid, pentyl ester, 1-
pentanol 2-methyl-propanoic acid, ethyl ester, p-
Cresol, 2-octanol, (S)-, p-cymene, o-xylene, benzene
1-ethyl-4-methyl, 2-pentyl furan were observed in IM
SD samples. The concentration of acetic acid and
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gm§ÐVm {Z¶§ÌU Z‘yZo H$s VwbZm ‘| AmB©E‘ EgS>r-CnMm[aV A§Jya
dmBZ ‘| H$‘ nmB© JB©& E{g{Q>H$ E{gS> Am¡a hoßQ>mZmoBH$ E{gS>
n|Q>mBb H$s gm§ÐVm ^r H$‘ Wr& 10AmaS>r-CnMmaU ‘|, E{g{Q>H$
E{gS>, ã¶yQ>mZmoBH$ E{gS>, EZ-S>oH¡$ZmoBH$ E{gS>, hoßQ>mZmoBH$ E{gS>
Am¡a Am°Šgm{bH$ E{gS> O¡go E{gS> H$m’$s H$‘ Wo&

àmá Orgr-E‘Eg/E‘Eg S>oQ>m Ho$ gmW ~hþ{^Þê$nr {dûcofU
{H$¶m J¶m& nr-d¡ë¶y < 0.005 na bm°J 2 ’$moëS> > 1 na
AmYm[aV dm°ëH¡$Zmo ßbm°Q>, drAmogr H$s {d^oXH$ A{^ì¶{º$ H$m
g§Ho$V XoVm h¡& dm°bQ>mBb S>oQ>m Ho$ ŠbñQ>a {dûcofU Zo g^r O¡{dH$
à{VH¥${V¶m| H$m H$ar~r g‘yhZ ^r {XIm¶m Omo n[aUm‘m| Ho$ AÀN>o
{’$Q> hmoZo H$m g§Ho$V XoVm h¡& n[aUm‘m| Ho$ AZwgma, AmB©E‘ EgS>r
‘| 46 AUwAm| H$mo An-aoJwboQ>oS> Am¡a 96 H$mo S>mCZ-aoJwboQ>oS> XoIm
J¶m& {Z¶§ÌU H$s VwbZm ‘|, AmB©E‘ 10AmaS>r Woaonr ‘| 47 AUw
An-aoJwboQ>oS>, O~{H$ 99 S>mCZ-aoJwboQ>oS> Wo ({MÌ 18)& 

heptanoic acid pentyl was also reduced in wine
prepared from IM SD-treated grapes as compared to
the control sample. In 10RD-treated samples, acids
such as acetic acid, butanoic acid, n-decanoic acid,
heptanoic acid and oxalic acid were significantly
reduced.

Multivariate analysis was performed with GC-
MS/MS data obtained. The volcano plot based on log2
fold > 1 at p-value < 0.005, indicated differential
expression of VOCs. Cluster analysis of volatile data
also showed close grouping of all biological replicates
indicating good fit of results. According to the results,
46 molecules were up-regulated and 96 were down-
regulated in IM SD. In comparison to the control, 47
molecules were up-regulated in the IM 10 RD therapy,
whereas 99 were down-regulated (Fig. 18). 

{MÌ 18. {Z¶§ÌU H$s VwbZm ‘| E) AmB©E‘ EgS>r ~r) AmB©E‘ 10 EgS>r CnMm[aV dmBZ ‘| n[ad{V©V ‘oQ>m~mobmBQ²g H$m dm°ëH¡$Zmo ‘¡n 
Fig. 18. Volcano map of altered metabolites in a) IM SD b) IM 10RD treated wine samples comparison to control

àmá hrQ> ‘¡n Zo {Z¶§ÌU, AmB©E‘ EgS>r Am¡a 10AmaS>r ({MÌ
19A) ‘| AbJ-AbJ ì¶º$ drAmogr H$mo {XIm¶m& ~hþ{^Þê$nr
{dûcofU Zo g§^m{dV ~m¶mo‘mH©$a dmînerb ‘oQ>m~mobmBQ²g H$s
nhMmZ H$s& Bg AÜ¶¶Z ‘| ~m¶mo‘mH©$a dmînerb nXmWm] Ho$
‘mnZr¶ JwZm n[adV©Z Ho$ g§X^© ‘| H$sQ>ZmeH$m| Am¡a dmBZ Ho$ Z‘yZm|
H$s nañna {H«$¶m H$mo Xem©Vm h¡& Vmo, JwZm n[adV©Z 2 Am¡a nr-
‘yë¶ 0.001 Ho$ AmYma na, ¶m¡{JH$ {’$Zmob 3-
(Q́>mBâbmoamo{‘WmBb) 2-hmBŚ>m°Šgr~oÝOmoQ́>mBâbmoamBS> (JwZm n[adV©Z
= 13.591), E{g{Q>H$ E{gS> hmBS´>m°Šgr (JwZm n[adV©Z =
4.2298) Am¡a E{Wb EgrQ>oQ> (JwZm) n[adV©Z=3.0765) H$mo
{Z¶§ÌU H$s VwbZm ‘| AmB©E‘ EgS>r Am¡a AmB©E‘10AmaS>r ‘|
An-aoJwboQ>oS> nmE JE Am¡a ¶h ~m¶mo‘mH©$a Ho$ ê$n ‘| nhMmZo JE&

Š¶moQ>mo BZgmBŠbmonr{S>¶m Am°’$ OrÝg E§S> OrZmoåg (Ho$B©OrOr)
S>oQ>m~og Ho$ {dûcofU go dmBZ ~ZmZo Ho$ Xm¡amZ drAmogr na
H$sQ>ZmeH$ à^md Ho$ V§Ì H$m nVm Mbm& ½bmBH$mobmB{gg,

Heat map obtained showed differentially expressed
VOCs in control, IM SD and 10 RD (Fig. 19a).
Multivariate analysis of IM SD and IM 10RD treated
samples with control identified potential biomarker
volatile metabolites. Biomarker in this study represent
the interaction of pesticide and wine samples in terms
of measurable fold change of volatiles. So, based on
fold change >2 and p-value < 0.001, the compounds
phenol 3-(trifluoromethyl) [2-
hydroxybenzotrifluoride] (fold change= 13.591),
acetic acid hydroxy (fold change= 4.2298), and ethyl
acetate (fold change=3.0765) were up-regulated in IM
SD and IM 10RD compared to control identified as
biomarkers.

The analysis of the Kyoto Encyclopedia of Genes and
Genomes (KEGG) database revealed the mechanism
of pesticide effect on VOCs during wine brewing.
Glycolysis, pyruvate, glyoxylate, and dicarboxylate
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{MÌ 19A. AmB©E‘ EgS>r, 10AmaS>r Am¡a {Z¶§ÌU dmBZ Z‘yZm| ‘| EgnrE‘B©-EMEg-Orgr�Orgr-Q>rAmoE’$/E‘Eg Ûmam [anmoQ>© {H$E JE
{Z¶§ÌU H$s VwbZm ‘| n[ad{V©V ‘oQ>m~mobmBQ²g H$m hrQ> ‘¡n
Fig. 19a. Heat map of altered metabolites in comparison to control as reported by SPME-HS-GCxGC-ToF/MS in IM SD,
10RD and Control wine samples

nmBê$doQ>, ½bmBAm°pŠgboQ> Am¡a S>mBH$ma~m°ŠgmBboQ> g~go A{YH$
à^m{dV à{H«$¶mE§ Wt ({MÌ 19~)& H$sQ>ZmeH$ Adeof ‘m¡{bH$
V§Ì H$mo à^m{dV H$a gH$Vo h¢ Am¡a A§VV…, nmBê$doQ>,
½bmBAm°pŠgboQ>, Am¡a S>mBH$ma~m°ŠgmBboQ>, J¡boŠQ>moO M¶mnM¶
Am¡a dmBZ àg§ñH$aU Ho$ Xm¡amZ Ow‹S>o ’¡$Q>r E{gS> H$mo à^m{dV H$a
gH$Vo h¢& dmBZ ‘| B{‘S>mŠbmo{àS> Adeofm| Ho$ {bE ~m¶mo‘mH©$a Ho$
ê$n ‘| {’$Zmob 3- (Q́>mBâbmoamo‘oWmBb), E{g{Q>H$ E{gS> hmBŚ>m°Šgr
Am¡a E{Wb EgrQ>oQ> O¡go dmînerb nXmWm] H$s nw{ï> H$s JB© h¡&

were the most heavily impacted processes (Fig. 19b).
The pesticide residue could affect the fundamental
mechanisms and ultimately, the pyruvate, glyoxylate
and dicarboxylate, galactose metabolism and
fatty acids interlinked during wine processing.
Volatiles such as phenol 3-(trifluoromethyl),
acetic acid hydroxy and ethyl acetate have been
confirmed as biomarkers for imidacloprid residues in
wines.

{MÌ 19~. {dZr{’$Ho$eZ Ho$ Xm¡amZ CnMm[aV dmBZ A) AmB©E‘ EgS>r ~) AmB©E‘ 10AmaS>r ‘| ‘oQ>m~mobmBQ²g Ho$B©OrOr ‘mJ© g§dY©Z {dûcofU
Fig. 19b. KEGG pathway enrichment analysis of metabolites in a) IM SD b) IM 10RD treated wine during vinification
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nhbr a¡qH$J Ho$ 60 {XZ ~mX dmBZ H$s JwUdÎmm H$m AmH$bZ
{H$¶m J¶m& {Z¶§ÌU H$s VwbZm ‘| AmB©E‘ EgS>r Am¡a 10 AmaS>r
CnMma ‘| Hw$b âbodmoZmoBS> H«$‘e… 41.36 Am¡a 36.38 à{VeV
A{YH$ Wo& AmB©E‘ EgS>r ‘| Hw$b {’$Zmob 39.78 à{VeV Am¡a
AmB©E‘ 10 AmaS>r ‘| 41.99 à{VeV A{YH$ Wo& Hw$b
E§Wmogm¶{ZZ gm‘J«r ‘| AmB©E‘ EgS>r ‘| 16.39 A{YH$ Am¡a
AmB©E‘ 10 AmaS>r ‘| 31.17 A{YH$ H$s d¥{Õ XoIr JB© (Vm{bH$m
58)& dmBZ H$m Am°J}ZmobopßQ>H$ narjU AmYm[aV g§doXr AmH$bZ
{H$¶m J¶m& {Z¶§ÌU dmBZ Ho$ Z‘yZm| ‘|, ’$bm| H$s gwJ§Y (9.0)
Am¡a a§J (9.0) Ho$ {bE hoS>mo{ZH$ ñH$moa CƒV‘ Wo, gmW hr
AmB©E‘ EgS>r (5.0) Am¡a AmB©E‘ 10AmaS>r (4.0) CnMma go
V¡¶ma dmBZ H$s VwbZm ‘| Hw$b ñH$moa 7.0 Wm& {deofk n¡Zb Ûmam
AmB©E‘-CnMm[aV dmBZ Ho$ ñdmX, âboda Am¡a ‘mCW{’$b
AmYm[aV Am°J}ZmobopßQ>H$ JwUm| H$mo àmW{‘H$Vm Zht Xr JB©& 

The wine quality was assessed 60 days after the first
racking. The total flavonoids were increased in IM SD
and 10 RD treatment by 41.36 and 36.38 per cent,
respectively, as compared to control. The total phenols
were increased by 39.78 per cent in IM SD and 41.99
per cent in IM 10RD. Total anthocyanin content
revealed a 16.39 per cent increase in IM SD and 31.17
per cent in IM 10RD (Table 58). Organoleptic test
based sensory evaluation of the wines was performed.
In the control wine samples, hedonic scores for fruity
aroma (9.0) and color (9.0) were highest, with an
overall score of 7.0 compared to the wine prepared
from IM SD (5.0) and IM 10RD (4.0) treatments. The
expert panel did not preferred the organoleptic
properties of IM-treated wine in terms of taste, flavor
and mouthfeel.

Vm{bH$m 58. H§$Q´>mob, AmB©E‘ EgS>r Am¡a AmB©E‘ 10 AmaS>r CnMm[aV dmBZ Ho$ Z‘yZo H$m O¡d amgm¶{ZH$ {dûcofU
Table 58.  Biochemical analysis of control, IM SD and IM 10 RD treated wine samples

Z‘yZo / Samples H§$Q´>mob dmBZ ±
EgS>r /

Control_wine 
± SD

AmB©E‘_EgS>r ±
EgS>r / IM_SD 

± SD

n[adV©Z / 
Change 

(%)

AmB©E‘_AmaS>r 
± 10 EgS>r /
IM_10RD 

± SD

n[adV©Z / 
Change 

(%)

âbodmoZmoBS²g ({‘J«m/J«m) / Flavonoids (mg/g) 165.55 ± 2.12 234.03 ± 0.32 41.36 225.78 ± 2.18 36.38

{’$Zmob ({‘J«m/J«m) / Phenols (mg/g) 1.77 ± 1.54 2.47 ± 2.14 39.78 2.51 ± 0.98 41.99

Hw$b E§Wmogm¶{ZZ ({‘J«m/br) / 
Total Anthocyanin (mg/L)

412.38 ± 2.41 480 ± 2.03 16.39 540.96 ± 2.31 31.17

*EgS>r- ‘mZH$ {dMbZ / *SD- Standard Deviation 

{dZr{’$Ho$eZ Xm¡amZ hoŠgmH$moZµOmob Adeofm| H$m Anì¶¶
Am¡a CgH$m dmBZ H$s JwUdÎmm Am¡a gwJ§Y bjZm| na J¡a-
bú¶ à^md
¶h à¶moJ 110Ama ‘ybd¥§V na H$b{‘V H¡$~oaZoQ> gm°{dZm¡ Ho$ 11
gmb nwamZo A§Jya ~mJ ‘| {H$¶m J¶m Am¡a ^mH¥$AZwn-amA§AZwH|$,
nwUo ‘| {‘Zr-dmB© Q´>o{bg na à{e{jV {H$¶m J¶m& hoŠgmH$moZmµOmob
H$m {N>‹S>H$md 1000 brQ>a à{V hoŠQ>o¶a H$s Xa go {~Obr Mm{bV
hmW ñào¶a Ûmam {H$¶m J¶m& hoŠgmH$moZmµOmob ’$m°‘y©boeZ ì¶mdgm{¶H$
ê$n go ¶mZr H$m°ÝQ>¡µ’$ 5% B©gr H$mo 25 J«m‘ E.AmB© (AZwe§{gV
‘mÌm, EgS>r) Am¡a 250 J«m‘ E.AmB© (AZwe§{gV ‘mÌm go 10
JwZm, 10AmaS>r) à{V hoŠQ>o¶a A§Jya~obm| na doamBgZ MaU ‘| VrZ
à{V¶m| ‘| {N>‹S>H$md {H$¶m J¶m& ‘{U Ho$ Z‘yZo CnMma Ho$ 30 {XZ
~mX EH${ÌV {H$E JE (Q>rEgEg: 23 °{~«, AåbVm: 5.55
J«m/br)& {ZH$bo JE ‘{U¶m| (bJ^J Q>rEgEg 23 °{~« na) H$mo

Dissipation of hexaconzole residues in vinification
and its non-target impact on wine quality and
aroma characteristics
The experiment was carried out in 11 years old
vineyard of Cabernet Sauvignon vines grown on 110R
rootstock and trained on mini-Y trellis at research
farm of ICAR-National Research Centre for Grapes,
Pune. The hexaconazole spraying was carried out by
power-operated hand sprayer with application rate of
1000 litres per hectare. Hexaconazole formulation
available commercially i.e. Contaf 5% EC was
applied at veraison stage to grapevines at 25 g a.i. ha-
1 (recommended dose, SD) and 250 g a.i. ha-1. (10
times recommended dose, 10RD) in triplicates.
Control plot was sprayed with water. The berry
samples were collected at 30 days after treatment
(TSS: 23 ºB, Acidity: 5.55 g/L). The harvested berries
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S>oñQ>o‘a-H$‘-H«o$ea ‘| X~m¶m J¶m Am¡a 20 br j‘Vm dmbo
ñQ>oZbog ñQ>rb Q>¢H$ ‘| ñWmZm§V[aV H$a {X¶m J¶m&

hoŠgmH$moZmµOmob (EMEŠg) Adeofm| Ho$ Anì¶¶ AÜ¶¶Z go ’$gb
MaU Xm¡amZ EMEŠg EgS>r ‘| 0.057 {‘J«m/{H$J«m Am¡a EMEŠg
10 EgS>r ‘| 1.633 {‘J«m/{H$J«m ‘mÌm ‘| àmá hþAm& {dZr{’$Ho$eZ
Ho$ {d{^Þ MaUm| ‘| EMEŠg Adeofm| Ho$ Z‘yZm| H$m narjU {H$¶m
J¶m& ñnï> H$aHo$ AbJ H$s JE dmBZ ‘| EMEŠg EgS>r ‘| 0.026
{‘J«m/{H$J«m Am¡a EMEŠg 10AmaS>r ‘| 1.25 {‘J«m/{H$J«m Adeof
nmE JE& ‘{U Oyg ‘| Adeof ‘mÌm EMEŠg EgS>r Am¡a 10AmaS>r
‘| H«$‘e… 0.0409 {‘J«m/{H$J«m Am¡a 1.456 {‘J«m/{H$J«m Wr&
‘{U ‘| A§Jya H$s H$Q>mB© go boH$a 4 ‘hrZo H$s a¡qH$J H$s JB© dmBZ
VH$ hoŠgmH$moZmOmob Ho$ Anì¶¶ H¡$ZoQ>rŠg go H«$‘e… EgS>r Am¡a
10AmaS>r Ho$ {bE 3.5 Am¡a 2.5 {XZm| Ho$ AY©-OrdZ H$m Iwbmgm
{H$¶m, {OgHo$ ~mX 1+1 H«$‘ Anì¶¶ H¡$ZoQ>rŠg AÜ¶¶Z {H$¶m&

{dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ Adeofm| H$mo H$mQ>o JE A§Jya go Ywbo
hþE A§Jya, ag H$mo dmBZ Am¡a A§Jya go nmo‘og ‘| ñWmZm§V[aV {H$¶m
J¶m& EMEŠg EgS>r ‘| hoŠgmH$moZmOmob Adeofm| H$s ñWmZm§VaU
Xa 96.49 à{VeV (VmOm A§Jya go Ywbo hþE A§Jya) go 2.46
à{VeV (Mm¡Wr a¡qH$J Ho$ ~mX VmOm A§Jya go dmBZ ‘|) VH$ Wr&
EMEŠg 10AmaS>r Ho$ {bE ñWmZm§VaU Xa 92.57 à{VeV  (VmOm
A§Jya go Ywbo hþE A§Jya) go 6.47 à{VeV (VmOo A§Jya go dmBZ
H$s Mm¡Wr a¡qH$J Ho$ ~mX) VH$ Wr ({MÌm 20, 21)& A§{V‘ dmBZ
‘| 2.46 go 6.47 à{VeV  Adeofm| H$m ñWmZm§VaU, dmBZ Ho$
{bE A{YH$ Cn^moº$m gwajm H$m g§Ho$V XoVm h¡&

(approx. at TSS 23 °B) were crushed and transferred
to 20 L capacity stainless steel tanks.

The dissipation study of hexaconazole (HX) residue
revealed concentrations of 0.057 mg kg-1 with HX SD
and 1.633 mg kg-1 with HX 10RD at the harvest stage.
The samples were tested for HX residue at various
stages of vinification. The wine was clarified and
separated, with residues of 0.026 mg kg-1 in HX SD
and 1.25 mg kg-1 in HX 10RD. During vinification,
the samples were analysed for HX residue at different
stages. The residue content in crushed berry juice was
0.0409 mg kg-1 and 1.456 mg kg-1 in HX SD and
10RD, respectively. The dissipation kinetics of
hexaconazole in berry from harvest grape to wine of
4 months racking revealed the half-life of 3.5 and 2.5
days for SD and 10RD, respectively; following 1st +
1st order dissipation kinetics.

The residues were transferred from harvested grape
to washed grape, juice to wine, and grape to pomace
throughout the vinification process. The transfer rate
of hexaconazole residue in HX SD ranged from 96.49
per cent (fresh grape to washed grape) to 2.46 per cent
(fresh grape to wine after fourth racking). The transfer
rate for HX 10RD ranged from 92.57 per cent (fresh
grape to washed grape) to 6.47 per cent (fresh grape
to wine after fourth racking) (Fig. 20, 21). Transfer of
2.46 to 6.47 per cent residues to the final wine,
indicating greater consumer safety for wine. 

{MÌ 20. {dZr{’$Ho$eZ Ho$ {d{^Þ MaUm| ‘| H§$Q´>mob, EMEŠg EgS>r Am¡a EMEŠg 10AmaS>r CnMma ‘| hoŠgmH$moZmµOmob H$s Adeof ‘mÌm 
Fig. 20. Residue of hexaconazole in control, HX SD, and HX 10RD treatments at different stages of vinification 
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EMEŠg EgS>r CnMm[aV dmBZ ‘| 2-Zm°ZmZm°b, 1-n|Q>Zm°b, 1-
àmonoZm°b, 3-{‘WmBb-1-n|Q>Zm°b, 3-hoŠgoZ-1-AmoEb, ~|OmBb
AëH$mohb, 1-àmonoZm°b, 2-Am°ŠQ>oZm°b, 1-hoŠgmZm°b, 1-
Am°ŠQ>oZm°b, 2,3-ã¶yQ>oZ{S>¶mob, 3-hoŠgoZ-1-AmoEb, 4-
{‘WmBb-1-n|Q>mZm°b, 1-Am°ŠQ>oZ- 3-AmoEb Am{X AëH$mohb
H$m’$s H$‘ Wo& EMEŠg EgS>r CnMm[aV dmBZ ‘| ~|OmoBH$ E{gS>,
Am°ŠQ>mZmoBH$ E{gS>, S>moS>oHo$ZmoBH$ E{gS> H$m’$s H$‘ Wo& EMEŠg
EgS>r CnMm[aV dmBZ ‘| E{Wb EñQ>a O¡go Am°ŠQ>mZmoBH$ E{gS>
E{Wb EñQ>a, hoŠgmZmoBH$ E{gS> E{Wb EñQ>a, hoßQ>mZmoBH$ E{gS>
E{Wb EñQ>a, Zm°ZmZmoBH$ E{gS> E{Wb EñQ>a, 3-hoŠgoZmoBH$ E{gS>
E{Wb EñQ>a, E{g{Q>H$ E{gS> ã¶yQ>mBb EñQ>a, E{g{Q>H$ E{gS>
n|Q>mBb EñQ>a, Am°ŠQ>mZmoBH$ E{gS> {‘WmBb EñQ>a, 2-hoŠgoZmoBH$
E{gS> E{Wb EñQ>a, ~|OmoBH$ E{gS> E{Wb EñQ>a, E{g{Q>H$ E{gS>-
2-’o${ZbWmBb EñQ>a, E{Wb EgrQ>oQ> Am{X H$‘ hmo JE& 

EMEŠg 10AmaS>r CnMm[aV dmBZ ‘|, 2-hoßQ>mZm°b, 1-ã¶yQ>oZm°b,
3-{‘WmBb-1-ã¶yQ>oZm°b, 1-n|Q>oZm°b, 3-{‘WmBb-1-n|Q>oZm°b,
1-àmonoZm°b, 2-Am°ŠQ>oZm°b, 1-n|Q>oZm°b O¡go AëH$mohb ‘| H$‘r
A{YH$ ñnï> Wr& dm°ëH¡$Zmo ßbm°Q> go nVm Mbm {H$ EMEŠg EgS>r
‘|, 55 ¶m¡{JH$ An-aoJwboQ>oS> Am¡a 41 S>mCZ-aoJwboQ>oS> Wo, O~{H$
EMEŠg 10AmaS>r CnMma ‘| 41 ¶m¡{JH$ An-aoJwboQ>oS> Am¡a 6
S>mCZ-aoJwboQ>oS> Wo ({MÌ 22)& 

dmBZ ~ZmZo Ho$ Xm¡amZ âboda na H$sQ>ZmeH$m| Ho$ à^md Ho$ ‘mJ©
Am¡a V§Ì na hoŠgmH$moZmµOmob Adeofm| Ho$ à^md H$mo g‘PZo Ho$
{bE S>oQ>m H$m AmJo {dûcofU {H$¶m J¶m& Š¶moQ>mo BZgmBŠbmonr{S>¶m
Am°’$ OrÝg E§S> OrZmoåg (Ho$B©OrOr) S>oQ>m~og {dûcofU Ho$ gmW
nmWdo g§dY©Z {dûcofU Zo EMEŠg EgS>r Am¡a 10AmaS>r CnMm[aV
dmBZ ({MÌ 23) ‘| à^m{dV à‘wI ‘mJm] H$mo {XIm¶m& EMEŠg
EgS>r Am¡a EMEŠg 10AmaS>r CnMma Ho$ gmW ½bmBH$mobmB{gg,
nmBê$doQ>, ½bmBAm°pŠgboQ>, S>mBH$m~m}pŠgboQ>, àmonoZmoEQ>, ’¡$Q>r
E{gS> ~m¶moqgWo{gg Am¡a ’o${ZbEb{ZZ M¶mnM¶ Ho$ ‘mJ© H$m’$s
à^m{dV hþE (nr-d¡ë¶y ≤ 0.01)&

As compared to control, HX SD treated wine samples
revealed with significantly lower concentration of
alcohols like, 2-nonanol, 1-pentanol, 1-propanol, 3-
methyl-1-pentanol, 3-hexen-1-ol, benzyl alcohol, 1-
propanol, 2-octanol, 1-hexanol, 1-octanol,
2,3-butanediol, 3-hexen-1-ol, 4-methyl-1-pentanol, 1-
octen-3-ol etc. The key acids such as benzoic acid,
octanoic acid, dodecanoic acid were found to be
drastically reduced in HX SD treated wine. The esters
such as octanoic acid ethyl ester, hexanoic acid ethyl
ester, heptanoic acid ethyl ester, nonanoic acid ethyl
ester, 3-hexenoic acid ethyl ester, acetic acid butyl
ester, acetic acid pentyl ester, octanoic acid methyl
ester, 2-hexenoic acid ethyl ester, benzoic acid ethyl
ester, acetic acid-2-phenylethyl ester, ethyl acetate etc.
were dramatically reduced in HX SD treated wines. 

The reduction in concentration of alcohols such as 2-
heptanol, 1-butanol, 3-methyl-1-butanol, 1-pentanol,
3-methyl-1-pentanol, 1-propanol, 2-octanol, 1-
pentanol was more pronounced in HX 10RD treated
wines. The volcano plot revealed that in HX SD, 55
compounds were upregulated and 41 were
downregulated, 41 compounds were upregulated and
6 were downregulated in the HX 10RD treatment
(Fig. 22).

The data was further analysed to perceive the effect
of hexaconazole residues on the pathways and
mechanism of pesticide effect on the flavors during
wine brewing. The pathway enrichment analysis with
Kyoto Encyclopedia of Genes and Genomes (KEGG)
database analysis showed the key pathways affected
in HX SD and 10RD treated wines (Fig. 23). The
pathways for glycolysis, pyruvate, glyoxylate,
dicarboxylate, propanoate, fatty acid biosynthesis and
phenylalanine metabolism were significantly affected
(p-value ≤ 0.01) with HX SD and HX 10RD
treatments.

{MÌ 21. {dZr{’$Ho$eZ Ho$ {d{^Þ MaUm| ‘| hoŠgmH$moZmOmob Adeofm| H$m àg§ñH$aU H$maH$ (nrE’$) Am¡a ñWmZm§VaU Xa (%)
Fig. 21. Processing Factor (PF) and transfer rate (%) of hexaconazole residues at different stages of vinification 
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{MÌ 22. drAmogr H$m dm°ëH¡$Zmo ßbm°Q> A) EMEŠg EgS>r ~) EMEŠg 10AmaS>r dmBZ 
(bmb ~wb~wbo An-aoJwboQ>oS> ‘oQ>m~mobmBQ²g H$mo B§{JV H$aVo h¢; Zrbo ~wb~wbo S>mCZ-aoJwboQ>oS> ‘oQ>m~mobmBQ²g H$mo B§{JV H$aVo h¢)

Fig. 22. Volcano plot of VOCs a) HX SD b) HX 10RD wine 
(Red bubbles indicate up-regulated metabolites; blue bubbles indicate down-regulated metabolites)

{MÌ 23. A) EMEŠg EgS>r ~) EMEŠg 10AmaS>r ‘| hoŠgmH$moZmµOmob CnMm[aV dmBZ Z‘yZm| H$m ‘mJ© g§dY©Z {dûcofU
Fig. 23. Pathway enrichment analysis of hexaconazole treated wine samples in a) HX SD b) HX 10RD

EMEŠg EgS>r ‘| {XZ 0 na âbodmoZmoBS> H§$Q´>mob H$s VwbZm ‘| 50
à{VeV H$‘ Wo, O~{H$ 10AmaS>r ‘| ¶h 28 à{VeV VH$ H$‘
XO© H$s JB©& 7d| {XZ ¶h EgS>r ‘| 64.44 à{VeV Am¡a 10EgS>r
‘| 17.33 à{VeV ah J¶m& 14d| {XZ EgS>r Am¡a 10AmaS>r ‘|
H«$‘e… 2.63 Am¡a 2.8 à{VeV H$s H$‘r AmB©& Z‘yZm| H$s
’o$Zmo{bH$ g§aMZm 0 {XZ ‘| EgS>r Am¡a 10AmaS>r ‘| H«$‘e…
52.63 à{VeV Am¡a 63.92 à{VeV H$‘r Ho$ gmW {^Þ Wr& 7d|
{XZ, ¶h EgS>r ‘| 22.78 à{VeV Am¡a 10EgS>r ‘| 33.25
à{VeV VH$ H$‘ hmo JB©& 14d| {XZ Ho$ Xm¡amZ EgS>r ‘| 8.21
à{VeV Am¡a 10AmaS>r ‘| 5.92 à{VeV H$s H$‘r AmB©& 0 {XZ
‘| EgS>r ‘| E§Wmogm¶{ZZ ‘mÌm A{YH$V‘ 52.45 à{VeV Am¡a
10AmaS>r ‘| 50.08 à{VeV H$‘ Wr& 7d| Am¡a 14d| {XZ EgS>r
‘| E§Wmogm¶{ZZ gm‘J«r ‘| H«$‘e… 21.02 à{VeV Am¡a 38.52
à{VeV H$s H$‘r XoIr JB©& 10AmaS>r CnMma ‘| gmVd| {XZ 7.55
à{VeV Am¡a 14d| {XZ 8.72 à{VeV H$s d¥{Õ hþB©& nhbr a¡qH$J
Ho$ 60 {XZ ~mX dmBZ H$s JwUdÎmm H$m AmH$bZ {H$¶m J¶m& H§$Q́>mob

The flavonoid content at day 0 in HX SD was reduced
by 50 per cent as compared to control, while in 10RD
it was reduced to 28 per cent. At day 7 it was reduced
to 64.44 per cent in SD and 17 .33 per cent in 10SD.
During day 14 observation it was reduced by 2.63 and
2.8 per cent in SD and 10RD, respectively. The
phenolic composition of samples varied as 52.63 per
cent and 63.92 per cent reduction in SD and 10RD
respectively at day 0. On day 7 observation, it was
reduced to 22.78 per cent in SD and 33.25 in 10 RD.
During day 14, it was reduced by 8.21 per cent in SD
and 5.92 per cent in 10RD. The anthocyanin content
was reduced by utmost 52.45 per cent in SD and 50.08
per cent in 10RD at day 0. The 7th and 14th days
revealed decrease in anthocyanin content by 21.02 per
cent and 38.52 per cent in SD, respectively. In 10RD
treatment it was increased by 7.55 per cent in at day
7 and 8.72 per cent at day 14. The wine quality was
assessed 60 days after the first racking. The total
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H$s VwbZm ‘| EMEŠg EgS>r Am¡a 10AmaS>r CnMma ‘| Hw$b
âbodmoZmoBS> ‘| H«$‘e… 32.39 à{VeV Am¡a 29.07 à{VeV H$s
d¥{Õ hþB© (Vm{bH$m 59)& EMEŠg EgS>r ‘| Hw$b {’$Zmob 18.9
à{VeV Am¡a EMEŠg 10AmaS>r ‘| 27.33 à{VeV H$s d¥{Õ hþB©&
Hw$b E§Wmogm¶{ZZ ‘mÌm ‘| EMEŠg EgS>r ‘| 2.35 à{VeV Am¡a
EMEŠg 10EgS>r ‘| 9.41 à{VeV H$s d¥{Õ XoIr JB© ({MÌ 24)&

flavonoids were increased in HX SD and 10RD
treatment by 32.39 per cent and 29.07 per cent,
respectively, as compared to control (Table 59). The
total phenols were increased by 18.9 per cent in HX
SD and 27.33 per cent in HX 10RD. Total
anthocyanin content revealed a 2.35 per cent increase
in HX SD and 9.41 per cent in HX 10RD (Fig. 24).

{MÌ 24. H§$Q´>mob, EMEŠg EgS>r Am¡a EMEŠg 10AmaS>r Ho$ Z‘yZm| ‘| {dZr{’$Ho$eZ à{H«$¶m Ho$ Xm¡amZ AbJ-AbJ g‘¶ A§Vamb na
{XZ 0 (ag), {XZ 7 ({H$ÊdZ Ho$ ~mX), {XZ 14 (ñnï>rH$aU Ho$ {bE dmBZ), {XZ 30 (a¡qH$J Ho$ ~mX dmBZ), {XZ 60 (a¡qH$J Ho$ ~mX

dmBZ) go Hw$b âbodmoZmoBS²g, {’$Zmob Am¡a E§Wmogm¶{ZZ H$m AZw‘mZ
Fig. 24. Total flavonoids, phenols, and anthocyanin estimation of control, HX SD and HX 10RD samples at different

time intervals during vinification process from day 0 (juice), day 7 (after fermentation), day 14 (wine for clarification),
day 30 (wine after racking), day 60 (wine after racking)

Vm{bH$m 59. H§$Q´>mob, EME³g EgS>r Am¡a EME³g 10 AmaS>r CnMm[aV dmBZ Ho$ Z‘yZo H$m O¡d amgm¶{ZH$ {dûcofU
Table 59.  Biochemical analysis of control, HX SD and HX 10 RD treated wine samples

Z‘yZo / Samples H§$Q´>mob ± EgS>r /
Control ± SD

EMEŠg_EgS>r ±
EgS>r / HX_SD ±

SD

n[adV©Z / 
Change 

(%)

EMEŠg_10AmaS>r
± EgS>r /

HX_10RD   
± SD

n[adV©Z / 
Change 

(%)

âbodmoZmoBS²g ({‘J«m/J«m H¡$Q>o{MZ g‘Vwë¶) /
Flavonoids (mg/g Catechin Equivalent)

165.55 ± 2.91 219.175 ± 2.71 32.39 213.67 ± 1.92 29.07

{’$Zmob ({‘J«m/J«m J¡{bH$ E{gS> g‘Vwë¶) /
Phenols (mg/g Gallic acid Equivalent)

1.767 ± 1.99 2.101 ± 2.12 18.9 2.25 ± 2.18 27.33

E§Q>rAm°ŠgrS|>Q> ({‘‘mo Q´>m°bmoŠg g‘Vwë¶) /
Antioxidant (mM Trolox Equivalent)

687.5 ± 1.11 681.083 ± 1.29 -0.93 152.47 ± 1.55 -77.82

Hw$b E§Wmogm¶{ZZ ({‘J«m/br) / Total
Anthocyanin (mg/L)

412.388 ± 0.23 422.09 ± 1.67 2.35 451.2 ±  2.16 9.41

*EgS>r- ‘mZH$ {dMbZ / *SD- Standard Deviation 
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{‘Å>r H$s E§OmB‘ J{V{d{Y na gm¶ZQ´>m{Z{bàmob
(grdmB©) Adeofm| H$m J¡a-b{jV à^md, Adeofm|
Ho$ jaU H$m V§Ì Am¡a BgHo$ ~m¶moao‘o{S>EeZ Ho$ {bE
g§^m{dV ~¡ŠQ>r[a¶m H$m AbJmd
dV©‘mZ AÜ¶¶Z H$m CÔoí¶ ¶yEMnrEbgr-Am°{~©Q´>¡n-E‘Eg
{dûcofU Ûmam b{jV ‘oQ>m~mobm°{‘Šg Ñ{ï>H$moU H$m Cn¶moJ H$aHo$
‘oQ>m~mobmBQ²g H$s nhMmZ Ho$ gmW {‘Å>r ‘| grdmB© Ho$ Anì¶¶ Am¡a
{JamdQ> V§Ì H$s Om§M H$aZm h¡& BgHo$ Abmdm, {‘Å>r Ho$
~møH$mo{eH$s¶ Am¡a A§V…H$mo{eH$s¶ E§OmB‘ J{V{d{Y na grdmB©
Am¡a BgHo$ ‘oQ>m~mobmBQ> Adeofm| H$m J¡a-b{jV à^md A§Jya
amBOmoñ’$s¶a {‘Å>r ‘| ñWm{nV {H$¶m J¶m Wm, {Og‘| H$sQ>ZmeH$
Adeofm| Ho$ ~m¶moao‘o{S>EeZ Ho$ {bE grdmB© Adeofm| go AZwHy${bV
{‘Å>r go g§^m{dV ‘mBH«$mo{~¶b Cn^oXm| H$mo AbJ {H$¶m J¶m& 

A§Jya amBOmoñ’$s¶a {‘Å>r Z‘yZm, Omo grdmB© Am¡a BgHo$ ‘oQ>m~mobmBQ²g
go ‘wº$ Wm, ^mH¥$AZwn-amA§AZwH|$ Ho$ àm¶mo{JH$ O¡{dH$ A§Jya ~mJ
go {b¶m& {‘Å>r 1, 10 Am¡a 50 {‘J«m/{H$J«m grdmB© go ¶wº$ H$s
JB©& {Z¶{‘V g‘¶ A§Vamb na 0 (’$mo[a{Q>{’$Ho$eZ Ho$ 2 K§Q>o
~mX), 1, 3, 7, 10, 20, 30, 45 Am¡a 60 {XZm| na, VrZ
à{V¶m| ‘| 5 J«m‘ {‘Å>r EH${ÌV H$s Am¡a grdmB© Adeofm| Am¡a
E§OmB‘o{Q>H$ AmH$bZ Ho$ {bE g§gm{YV {H$¶m& {S>hmBS´>moOZoO
(S>rEME), E{gS> ’$m°ñ’o$Q>, EëH$bmBZ ’$m°ñ’o$Q> Am¡a ¶y[a¶m O¡go
{‘Å>r Ho$ E§OmB‘m| na grdmB© Adeofm| Ho$ à^md H$s Om§M H$s&
grdmB© -{S>J«oqS>J ~¡ŠQ>r[a¶m H$m AbJmd ñàoS> ßboQ> VH$ZrH$ H$m
Cn¶moJ H$aHo$ {H$¶m J¶m& grdmB© -{S>J«oqS>J ~¡ŠQ>r[a¶m H$mo AbJ
H$aZo Ho$ {bE grdmB© ¶wº$ (10 {‘J«m/{H$J«m) {‘Å>r go 10, 45
Am¡a 60 {XZm| ‘| EH$ J«m‘ {‘Å>r Ho$ Z‘yZo EH${ÌV {H$E JE& 

grdmB© Ho$ 25 [anmoQ>© {H$E JE ‘oQ>m~mobmBQ²g H$s ì¶mnH$ gyMr H$m
EH$ BZ-hmCg g§J{R>V S>oQ>m~og V¡¶ma {H$¶m J¶m Am¡a {JamdQ>
dmbo CËnmXm| H$s nhMmZ Ho$ {bE Cƒ-[aµOm°ë¶yeZ Am°{~©Q´>¡n-
Ebgr/E‘Eg Ûmam {dûcofU {H$¶m J¶m& nhMmZo JE ‘oQ>m~mobmBQ²g
Ho$ AmYma na, A§Jya amBOmoñ’$s¶a {‘Å>r ‘| grdmB© Ho$ {bE EH$
jaU V§Ì/‘mJ© àñVm{dV h¡&

Bg AÜ¶¶Z ‘| VrZ CnMmam| (1, 10, Am¡a 50 {‘J«m à{V {H$J«m)
‘| àmá grdmB© Am¡a ‘oQ>m~mobmBQ> IN-J9Z38 H$m Anì¶¶ n¡Q>Z©
{MÌ 25 ‘| àñVwV {H$¶m J¶m h¡& 0 {XZ na grdmB© H$s àma§{^H$
gm§ÐVm 1.03, 9.03 Am¡a 49.7 {‘J«m/{H$J«m Wr&  60d| {XZ,
1, 10, Am¡a 50 {‘J«m/{H$J«m CnMm[aV {‘Å>r go H«$‘e… 89, 89
Am¡a 93.40 à{VeV grdmB© Adeof Zï> hmo JE& Anì¶¶ S>oQ>m
H$mo àW‘ Am¡a àW‘ + àW‘-H«$‘ H¡$ZoQ>rŠg g‘rH$aUm| ‘| {’$Q>
{H$¶m J¶m& 1, 10 Am¡a 50 {‘J«m/{H$J«m CnMma Ho$ {bE AY©-
OrdZ H$s JUZm H«$‘e… 15.5, 18.0 Am¡a 20.5 {XZ nmB© JB©&

Non-targeted impact of cyantraniliprole
(CY) residues on soil enzyme activity,
mechanism of residue degradation and
isolation of potential bacteria for its
bioremediation 
The current study aims to investigate the dissipation
and degradation mechanism of CY in soil with the
identification of metabolites using a targeted
metabolomics approach by UHPLC-Orbitrap-MS
analysis.  Further, the non-targeted impact of the CY
and its metabolite residues on soil extracellular and
intracellular enzymes activity was established in grape
rhizosphere soil with isolation of potential microbial
strains from CY residue acclimatized soil for
bioremediation of pesticide residues.

The grape rhizosphere soil sample, which was free of
CY and its metabolites was collected from the
experimental organic vineyard of the ICAR-NRCG,
Pune. The soil was spiked with 1, 10 and 50 mg kg-1

of CY. At regular time intervals of 0 (2 hours after
fortification), 1, 3, 7, 10, 20, 30, 45, and 60 days, 5 g
of soil in triplicates were collected and processed for
CY residues and enzymatic evaluations. The impact
of CY residue on soil enzymes such as dehydrogenase
(DHA), acid phosphatase, alkaline phosphatase and
urease was examined. Isolation of CY-degrading
bacteria was done by using the spread plate technique.
One g soil samples were collected on days 10, 45 and
60 from soil fortified with CY at 10 mg kg-1 for
isolating CY-degrading bacteria. 

An in-house organized database of a comprehensive
list of 25 reported metabolites of CY was prepared
and high-resolution Orbitrap-LC/MS analysis was
performed for identifying the degradation products.
Based on the metabolites identified, a degradation
mechanism/pathway for CY in grape rhizosphere soil
is proposed. 

In this study, dissipation pattern of CY and metabolite
IN-J9Z38 obtained in three treatments (1, 10, and 50
mg kg-1) are presented in Fig. 25. The initial
concentrations of CY on day 0 were 1.03, 9.03, and
49.7 mg kg-1, respectively. On the 60th day, 89, 89,
and 93.40 per cent of CY residues were dissipated
from 1, 10, and 50 mg kg-1 treated soil, respectively.
The dissipation data were fitted to first and first +
first-order kinetics equations. The half-life calculated
was found to be 15.5, 18.0, and 20.5 days for 1, 10,
50 mg kg-1 treatment, respectively. IN-J9Z38 residues



IN-J9Z38 Adeof 0 d| {XZ {XImB© {XE Am¡a 10 {XZm| Ho$ ~mX
10 {‘J«m/{H$J«m Ho$ ’$moQ>u{’$Ho$eZ ñVa na Am¡a 60 {XZm| Ho$ ~mX
10 Am¡a 50 {‘J«m/{H$J«m Ho$ ’$moQ>u{’$Ho$eZ ñVa na AnZr
A{YH$V‘ gm§ÐVm VH$ nhþ§Mo&

appeared on the 0th day and reached their maximum
concentrations after 10 days at a fortification level of
10 mg kg-1 and after 60 days at a fortification level of
10 and 50 mg kg-1.
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{MÌ 25. {d{^Þ ’$moQ>u{’$Ho$eZ ñVam| na A§Jya amBOmoñ’$s¶a {‘Å>r ‘| gm¶ZQ´>m{Z{bàmob Am¡a BgHo$ ‘w»¶ ‘oQ>m~mobmBQ> IN-J9Z38 H$s
gmVË¶; (A) 1 {‘J«m à{V {H$J«m, (~) 10 {‘J«m à{V {H$J«m, (gr) 50 {‘J«m à{V {H$J«m& S>oQ>m H$mo VrZ à{VH¥${V Ho$ ‘mÜ¶ Am¡ EgS>r Ho$

ê$n ‘| ì¶º$ {H$¶m J¶m h¡ (Ìw{Q> ~ma ‘mZH$ Ìw{Q> Xem©Vr h¢) 
Fig. 25. The persistence of cyantraniliprole and its main metabolite IN-J9Z38 in grape rhizosphere soil at different

fortification levels; (a) 1 mg kg-1, (b) 10 mg kg-1, (c) 50 mg kg-1. Data expressed as the mean ± SD of three replicates
(Error bars represent standard error)

E§OmB‘o{Q>H$ J{V{d{Y g§Ho$VH$ h¡ {OgH$m Cn¶moJ {‘Å>r Ho$ O¡{dH$
g§VwbZ H$mo {ZYm©[aV H$aZo Ho$ {bE {H$¶m Om gH$Vm h¡& CnMmam|
Ho$ ~rM S>rEME H$m’$s {^Þ nm¶m J¶m ({MÌ 26)& n[aUm‘ H§$Q́>mob
H$s VwbZm ‘| {d{^Þ grdmB©-ñnmBH$ {‘Å>r gm§ÐVm Ho$ ~rM H$‘
J{V{d{Y Xem©Vo h¢& H§$Q´>mob Ho$ gmW VwbZm H$aZo na, 1, 10, Am¡a
50 {‘J«m/{H$J«m dmbo ‘mÌm ‘| H$‘ S>rEME J{V{d{Y XoIr JB©&
EëH$bmBZ ’$m°ñ’o$Q> J{V{d{Y g^r CnMmam| ‘| ‘hËdnyU© ê$n go
{^Þ Wr& 1 {‘J«m/{H$J«m CnMm[aV {‘Å>r ‘|, EëH$bmBZ ’$m°ñ’o$Q>
H$s J{V{d{Y ‘| H§$Q´>mob {‘Å>r Ho$ gmW g‘mZ àd¥{Îm XoIr JB© bo{H$Z
H§$Q´>mob H$s VwbZm ‘| {XE JE Z‘yZm q~Xþ na J{V{d{Y H$‘ Wr&

O~{H$ 10 Am¡a 50 {‘J«m à{V {H$J«m CnMma ‘| 10d| {XZ VH$
EëH$bmBZ ’$m°ñ’o$Q> H$s gH$mamË‘H$ J{V{d{Y XoIr JB©, bo{H$Z
BgHo$ ~mX H§$Q´>mob H$s VwbZm ‘| 60d| {XZ VH$ Bg‘| {JamdQ> AmB©,
Omo BgHo$ XrK©H$m{bH$ à^md H$m g§Ho$V XoVm h¡& Bgr Vah, E{gS>
’$m°ñ’o$Q> ‘|, g^r CnMmam| Zo EëH$bmBZ ’$m°ñ’o$Q> J{V{d{Y¶m| Ho$
g‘mZ n[aUm‘ {XIm¶m Am¡a BgH$s J{V{d{Y na EH$ ‘O~yV

Enzymatic activity is an indicator that can be used to
determine the biological balance of soil. DHA is
significantly varied among the treatments (Fig. 26.
The results demonstrate low activity between various
CY-spiked soil concentrations as compared to the
control. When compared with the control, the
concentrations 1, 10, and 50 mg kg-1 show less DHA
activity. Alkaline phosphatase activity shows a
significant variation in all the treatments. In 1 mg
kg-1 treated soil, the activity of alkaline phosphatase
was observed to have a similar trend with control soil
but the activity was low at the given sampling point
when compared to control.

While 10 and 50 mg kg-1 treatment, showed positive
activity of alkaline phosphatase till day 10 but
thereafter declined up to the 60th day in comparison
with the control indicating its long-term effect.
Similarly, in acid phosphatase, all the treatments
showed the same result as of alkaline phosphatase
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{MÌ 26. A§Jya amBOmoñ’o$[aH$ {‘Å>r ‘| {d{^Þ E§OmB‘m| na gm¶ZQ´>m{Z{bàmob Adeofm| H$m à^md; (A) {S>hmBS´>moOZoO, (~) E{gS>
’$m°ñ’o$Q>, (g) EëH$bmBZ ’$m°ñ’o$Q>, (S>) ¶y[aEg E§OmB‘ (Ìw{Q> ~ma VrZ à{VH¥${V Ho$ ‘mZH$ {dMbZ Xem©Vr h¢) 

Fig. 26. The effect of cyantraniliprole residues on various enzymes in grape rhizospheric soil; (a) Dehydrogenase, (b)
Acid phosphatase, (c) Alkaline phosphatase, (d) Urease enzyme (Error bars represent the standard deviation of three

replications)

ZH$mamË‘H$ à^md S>mbm& grdmB© Ho$ {d{^Þ CnMmam| ‘| ¶y[aEg
J{V{d{Y ‘| g^r CnMmam| ‘| H§$Q´>mob H$s VwbZm ‘| H$moB© ‘hËdnyU©
A§Va Zht {XImB© {X¶m& ¶y[aEg J{V{d{Y 0 d| {XZ go 30d| {XZ
VH$ H$‘ hmo JB© Omo 60d| {XZ VH$ Am¡a ~‹T> JB© Am¡a H§$Q´>mob Ho$
~am~a nhþ§M JB©, Omo b§~o g‘¶ VH$ H$moB© J¡a ‘hËdnyU© à^md
Xem©Vm h¡&

{d{^Þ ê$nmË‘H$ {deofVmAm| dmbo Vrg OrdmUw AmBgmoboQ²g H$mo
grdmB©-’$mo{Q©>’$mBS> ‘r{S>¶m go AbJ {H$¶m Am¡a Ho$db Mm¡Xh
AmBgmoboQ²g Ordj‘ Wo, {OZH$m Cn¶moJ grdmB© Adeofm| Ho$ jaU
Ho$ {bE {H$¶m& Mm¡Xh AmBgmoboQ²g ‘| go nm§M AmBgmoboQ²g O¡go
grdmB©3, grdmB©4, grdmB©9, grdmB©11 Am¡a grdmB©20 Zo MSM
‘r{S>¶m ‘| grdmB© Adeofm| H$m 60 go 92 à{VeV VH$ {ZåZrH$aU
{XIm¶m ({MÌ 27)& grdmB©-{S>J«oqS>J nm§M ~¡ŠQ>r[a¶b AmBgmoboQ²g
H$mo 27F Am¡a 1492R àmB‘am| H$m Cn¶moJ H$aHo$ g’$bVmnyd©H$
àd{Y©V {H$¶m J¶m& BZ nm§M AmBgmoboQ²g H$mo EZgr~rAmB© ãbmñQ>
Ho$ ‘mÜ¶‘ go nhMmZm J¶m Am¡a ~¡{gbg ‘oJmQ>o[a¶‘ (grdmB©3,
grdmB©4), EpŠgJwAmo~¡ŠQ>r[a¶‘ Egnr (grdmB©9), àrpñQ>¶m
‘oJmQ>o[a¶‘ (grdmB©11) Am¡a {Z¶m{b¶m ZrbgmoZr (grdmB©20) Ho$
ê$n ‘| nhMmZm J¶m& O~ ¶o AZwH«$‘ EZgr~rAmB© OoZ~¢H$ H$mo
àñVwV {H$E Vmo BZ Cn^oXm| 16S AmaAmaEZE AZwH«$‘m| H$mo
{ZåZ{bpIV n[aJ«hU g§»¶mE§ Xr JB©: OQ692638 (grdmB©3),
OQ692802 (grdmB©4), OQ692812 (grdmB©9),
OQ692813 (grdmB©11), OQ692898 (grdmB©20)&

activities with a strong negative effect on its activity.
Urease activity in different treatments of CY showed
no significant difference when compared with control
in all the treatments. The urease activity decreased
from the 0th day to the 30th day which increased
further up to the 60th day and reach at par when
compared with the control indicating no significant
impact at long run.

Thirty bacterial isolates with different morphological
characteristics were isolated from CY-fortified media
and only fourteen isolates were viable, which were
further used for the degradation of CY residues. Out
of fourteen isolates, five isolates named CY3, CY4,
CY9, CY11, and CY20 showed 60 to 92 per cent
degradation of CY residues in MSM media (Fig. 27).
CY-degrading five bacterial isolates were successfully
amplified using 27F and 1492R primers. These five
isolates were identified through NCBI BLAST and
identified as Bacillus megaterium (CY3, CY4),
Exiguobacterium sp. (CY9), Priestia megaterium
(CY11) and Niallia nealsonii (CY20). The following
accession numbers were given to these strains 16S
rRNA sequences when these sequences were
submitted to NCBI GenBank: OQ692638 (CY3),
OQ692802 (CY4), OQ692812 (CY9), OQ692813
(CY11), OQ692898 (CY20).
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{MÌ 27. gm¶ZQ´>m{Z{bàmob-g‘¥Õ A§Jya amBOmoñ’$s¶a {‘Å>r go AbJ {H$E JE nm§M OrdmUw AmBgmoboQ²g H$s {ZåZrH$aU j‘Vm H$mo
AbJ-AbJ g‘¶ A§Vamb na gm¶ZQ´>m{Z{bàmob (A) Am¡a BgHo$ ‘w»¶ ‘oQ>m~mobmBQ> J9Z38 (~) Adeofm| Ho$ {bE Om§Mm J¶m (Ìw{Q>

~ma VrZ à{VH¥${V Ho$ ‘mZH$ {dMbZ Xem©Vm h¢) 
Fig. 27. Degradation potential of five bacterial isolates isolated from cyantraniliprole-enriched grape rhizosphere soil

checked for cyantraniliprole (A) and its main metabolite J9Z38 (B) residues at different time intervals (Error bars
represent the standard deviation of three replications)

grdmB© H$m {ZåZrH$aU ‘mJ© ({MÌ 28) Ebgr-EMAmaE‘Eg
{dûcofU ‘| nhMmZo JE ‘oQ>m~mobmBQ²g Ho$ AmYma na ñWm{nV {H$¶m
J¶m& n[aUm‘m| go nVm Mbm {H$ ‘yb ¶m¡{JH$ grdmB© (m/z
473.0123) AnZo ‘oQ>m~mobmBQ> AWm©V IN-J9Z38 (m/z
455.0025), IN-JCZ38 (m/z 491.0231), IN-N7B69
(m/z 489.0072) Am¡a IN-QKV54 (m/z 344.014) EH$
Ad{Y ‘| {ZåZrH¥$V hmo J¶m& 60 d| {XZ, grdmB© Am¡a IN-J9Z38
Ho$ Adeof H«$‘e… 1.42 {‘J«m à{V {H$J«m Am¡a 4.72 {‘J«m à{V
{H$J«m Wo& grdmB© H$mo hmBS´>mo{b{gg Am¡a ’$moQ>mo{b{gg Ûmam à‘wI
MaU-I n[adV©Z ‘| BgHo$ ‘oQ>m~mobmBQ> IN-J9Z38 ‘| n[ad{V©V
hþAm, Am¡a ¶h grdmB© H$s VwbZm ‘| n¶m©daU ‘| {deof ê$n go
{‘Å>r Ho$ dmVmdaU ‘| Cƒ Ñ‹T>Vm dmbm EH$ à‘wI ‘oQ>m~mobmBQ> h¡&

The degradation pathway (Fig. 28) of CY was
established based on metabolites identified in the LC-
HRMS analysis. The results demonstrated that the
parent compound CY (m/z 473.0123) degraded to its
metabolite viz., IN-J9Z38 (m/z 455.0025), IN-JCZ38
(m/z 491.0231), IN-N7B69 (m/z 489.0072) and IN-
QKV54 (m/z 344.014) over a period. On day 60, the
residues of CY and IN-J9Z38 were 1.42 mg kg-1 and
4.72 mg kg-1, respectively. CY is converted to its
metabolite IN-J9Z38 in prominent phase-I
transformation by hydrolysis and photolysis, and it is
a predominant metabolite with higher persistence in
the environment particularly in the soil environment
than CY.

{MÌ 28. Cƒ-[aµOm°ë¶yeZ Am°{~©Q´>¡n-Ebgr-E‘Eg {dûcofU Ûmam nhMmZo JE gmBZQ´>m{Z{bàmob ‘oQ>m~mobmBQ²g Ho$ AmYma na A§Jya
amBOmoñ’$s¶a {‘Å>r ‘| gmBZQ´>m{Z{bàmob Adeofm| H$m àñVm{dV {ZåZrH$aU ‘mJ©& 

Fig. 28. Proposed degradation pathway of cyantraniliprole residues in grape rhizosphere soil based on cyantraniliprole
metabolites identified by high-resolution Orbitrap-LC-MS analysis.
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’«w$ŠQ>moñ’o$[aH$ ‘mBH«$mo~m¶moQ>m na H$sQ>ZmeH$m| H$m J¡a b{jV
à^md
H¡$~aZoQ> gm°{dZm¡  (11 df© Am¶w) Ho$ ~JrMm| ‘| ‘{U {dH$mg Ho$
doamBgZ MaU ‘| AZwe§{gV (AmaS>r) Am¡a 10 JwZm AZwe§{gV
(10AmaS>r) B{‘S>mŠbmo{àS> Am¡a hoŠgmH$moZmµOmob H$s ‘mÌm H$m
{N>‹S>H$md {H$¶m J¶m& H§$Q´>mob ({~Zm {N>‹S>H$md) Ho$ gmW-gmW
H$sQ>ZmeH$ Ho$ à¶moJ Ho$ 1, 15 Am¡a 30 {XZ ~mX CnMm[aV
bVmAm| go ‘{U Ho$ Z‘yZo EH${ÌV {H$E JE& ‘oQ>mJoZmo{‘H$ S>rEZE
H$mo ‘{U H$s gVh go n¥WH$ {H$¶m J¶m& ’«w$ŠQ>moñ’o$[aH$ ~¡ŠQ>r[a¶m
Am¡a ’§$Jb Am~mXr na H$sQ>ZmeH$m| Ho$ J¡a-b{jV à^md H$mo
g‘PZo Ho$ {bE ZoŠñQ> OZaoeZ ~oñS> (EZOrEg) AmYm[aV 16Eg
Am¡a AmB©Q>rEg EpåßbH$m°Z AZwH«$‘U {H$¶m J¶m&

A. ’«w$ŠQ>moñ’o$[aH$ OrdmUw Am~mXr na B{‘S>mŠbmo{àS> H$m
à^md

Bbw{‘Zm ‘mBgoH$ ßboQ>’$m°‘© na 16Eg EpåßbH$m°Z AZwH«$‘U Ho$
n[aUm‘ñdê$n à{V Z‘yZm 1,04,292 go 2,10,250 Cƒ JwUdÎmm
dmbr arqS>J àmá hþB©& nhMmZo JE Am°naoeZb Q>¡ŠgmoZmo{‘H$ BH$mB¶m|
(AmoQ>r¶y) H$s g§»¶m à{V Z‘yZm 1353 go 3238 VH$ Wr& Aë’$m
{d{dYVm {dûcofU, Omo EH$ Z‘yZo ‘| àOm{V¶m| H$s {d{dYVm H$mo
B§{JV H$aVm h¡, go nVm Mbm {H$ 30 {XZm| ‘|, H§$Q´>mob Z‘yZm| ‘|
A{YH$V‘ dJuH$aU {d{dYVm (e¡ZZ gyMH$m§H$ = 4.53), O~{H$
CnMm[aV Z‘yZm| ‘| g~go H$‘ {d{dYVm nmB© JB© (e¡ZZ gyMH$m§H$
= 2.12), Omo ~¡ŠQ>r[a¶m H$s Am~mXr na B{‘S>mŠbmo{àS> Ho$
ZH$mamË‘H$ à^md H$m gwPmd XoVm h¡&

ì¶mnH$ {dûcofU go {d{^Þ CnMmam| ‘| {d{eï> OrdmUw Am~mXr
H$mo ñnï> H$aVm h¡& OrZg ñVa na, AmaS>r Am¡a 10AmaS>r CnMmam|
H$s VwbZm ‘| H§$Q´>mob Z‘yZm| ‘| nhbo {XZ ñ¶yS>mo‘moZmg H$s àMwaVm
(37 go 48%) àX{e©V H$s, O~{H$ 15 d| {XZ [aHo$pQ²g¶m g~go
àMwa (35.22 go 28.31%) Wm, BgHo$ ~mX ñ¶yS>mo‘moZmg H$m
ñWmZ Wm& 

hmbm±{H$ ñ¶yS>mo‘moZmg OrZg 30 {XZm| Ho$ ~mX g~go àMwa ‘mÌm ‘|
Wm, 1 {XZ H$s VwbZm ‘| pñ’§$Jmo‘moZmg Zo H§$Q´>mob ‘| C„oIZr¶ d¥{Õ
(13.11 go 15%) {XImB©& AmB©E‘ AmaS>r Ho$ nhbo {XZ,
ñ¶yS>mo‘moZmg OrZg g~go àMwa Wm, hmbm§{H$ BgH$s ~hþVm¶V
(30.46% go 38.84%) H§$Q´>mob Z‘yZm| H$s VwbZm ‘| Wmo‹S>r H$‘
Wr& H¢${S>S>¡Q>g Am¡a dmoë~m{M¶m AÝ¶ C„oIZr¶ àOm{V¶m± Wt&
15 {XZm| ‘| dmoë~m{M¶m H$s ‘mÌm H$m’$s ~‹T> JB©& 30 {XZm| Ho$
~mX ‘oQ>m[a{µO¶‘ Am¡a [aHo$pQ²g¶m A{YH$ àMwa ‘mÌm ‘| nmE JE&
H§$Q´>mob Z‘yZm| H$s VwbZm ‘| AmB©E‘ 10AmaS>r ‘| ñ¶yS>mo‘moZmg H$s
àMwaVm 1, 15 Am¡a 30d| {XZ H$‘ hmo JB©& gm‘mÝ¶ Vm¡a na,
CnMm[aV Z‘yZm| ‘| H§$Q´>mob Z‘yZm| H$s VwbZm ‘| A{YH$ dmoë~m{M¶m

Non targeted impact of pesticides on fructospheric
microbiota
Vineyard of Cabernet Sauvignon (11 year old) were
sprayed with recommended (RD) and 10 times of
recommended dose (10RD) of imidacloprid and
hexaconazole at veraison stage of berry development.
Berry samples were collected from control
(unsprayed) as well as treated vines at 1, 15 and 30
days after the pesticide application. Metagenomic
DNA was isolated from berry surface. Next
generation based (NGS) based 16S and ITS amplicon
sequencing was performed to understand the non-
targeted impact of pesticides on fructospheric
bacterial and fungal population. 

A. Effect of imidacloprid on fructospheric
bacterial population

16S amplicon sequencing on Illumina Myseq
platform resulted in 1,04,292 to 2,10,250 high quality
reads per sample. The number of identified
operational taxonomic units (OTUs) ranged from
1353 to 3238 per sample. Alpha diversity analysis,
which indicates the diversity of species in a sample,
revealed that at 30 days, the control samples had the
maximum taxonomic diversity (Shannon index =
4.53), while the treated samples had the lowest
diversity (Shannon index = 2.12), suggesting negative
impact of imidacloprid on bacterial population.

The comprehensive analysis revealed the distinct
bacterial populations in various treatments. At the
genus level, control samples exhibited an abundance
of Pseudomonas (37 to 48%) on day one, while
Rickettsia was the most abundant genus at day 15
(35.22 to 28.31%), followed by Pseudomonas
compared to RD and 10RD treatments. 

Though Pseudomonas was the most abundant genus
after 30 days, Sphingomonas showed a significant
increase in abundance (13.11 to 15%) when compared
to days 1 in control. On day one of IM RD,
Pseudomonas was the most abundant genus, however
its abundance (30.46% to 38.84%) was slightly lower
than in the control samples. Candidatus and
Wolbachia were other notable genera. At 15 days, the
quantity of Wolbachia grew significantly.
Metarhizium and Rickettsia were found to be more
abundant after 30 days. Pseudomonas abundance in
IM 10RD decreased on days 1, 15, and 30 as
compared to control samples. In general, treated
samples contained more Wolbachia and Candidatus
than control samples. Komagataeibacter was



Am¡a H¢${S>S>¡Q>g Wo& nhbo {XZ 10AmaS>r CnMm[aV Z‘yZm| ‘|
H$mo‘mJmQ>mB~¡ŠQ>a àMwa ‘mÌm ‘| Wm& 30 {XZm| ‘|, EH$ Z‘yZo ‘|
µâ¶ygmo~¡ŠQ>r[a¶‘ àMwa ‘mÌm ‘| Wm ({MÌ 29)&

abundant in 10RD treated samples on day 1. At 30
days, Fusobacterium was abundant in one of the
samples (Fig. 29).
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{MÌ 29. OrdmUw àMwaVm na B{‘S>mŠbmo{àS> H$m à^md 
Fig. 29. Impact of imidacloprid on bacterial abundance

~. ’«w$ŠQ>moñ’o$[aH$ ’§$Jb Am~mXr na B{‘S>mŠbmo{àS> H$m
à^md

AmB©E‘ CnMm[aV Am¡a H§$Q´>mob Z‘yZm| H$m AmB©Q>rgr EpåßbH$m°Z
AZwH«$‘U Ûmam 78,939 go 2,42,758 Cƒ JwUdÎmm dmbr [aS>g
à{V Z‘yZm àmá hþBª& à{V Z‘yZm AmoQ>r¶y H$s g§»¶m 134 go 371
VH$ nmB© JB©& OrZg ñVa na, H§$Q´>mob Z‘yZm| Ho$ {bE Am¡gV e¡ZZ
gyMH$m§H$ 1.22 Wm, O~{H$ AmB©E‘ AmaS>r Am¡a AmB©E‘ 10AmaS>r
Z‘yZm| Ho$ {bE ¶h H«$‘e… 0.94 Am¡a 1.1 Wm&

H§$Q´>mob Am¡a CnMm[aV Z‘yZm| ‘| ’«w$ŠQ>moñ’o$[aH$ H$dH$ Am~mXr Ho$
{bE {d ôXH$ àMwaVm XoIr JB© ({MÌ 30)& OrZg ñVa na, H§$Q´>mob
Z‘yZm| ‘| nhbo {XZ, b¡MZobwbm g^r OoZoam H$m 58.76 -68.13%
Wm& 15d| {XZ VH$ ¶h ~‹T>H$a 80% hmo J¶m Am¡a 30 {XZm|
(69.2-85.89%) na à^wËdembr OrZg ~Zm ahm& OrZg
ñ¶yS>moOmB‘m H$s àMwaVm nhbo {XZ 7.96-9.63% Wr, bo{H$Z
30 {XZ VH$ KQ>H$a 4.0% hmo JB©& H§$Q´>mob Z‘yZm| ‘| nmE JE AÝ¶
OoZoam ‘| AëQ>aZo[a¶m Am¡a no{Z{g{b¶‘ em{‘b Wo& AmB©E‘ AmaS>r
‘| ^r bmMZobwbm OrZg g~go àMwa H$dH$ Wm Am¡a nhbo {XZ
BgH$s g§»¶m 43.88-51.33% Wr, {Og‘| 15d| (69.22-
80.24%) Am¡a 30d| (73%) {XZ ^r d¥{Õ hþB©& ñ¶yS>moOmB‘m
àMwaVm nhbo {XZ 5% go KQ>H$a 30d| {XZ 1.8% hmo JB©& AmB©E‘
H$m OrZg Eñna{Jbg na ‘hËdnyU© à^md n‹S>m, Omo AmB©E‘
AmaS>r Z‘yZm| ‘| nhbo {XZ 24.21-39.43% Wm, {Og‘| 15d|
{XZ VoO {JamdQ> (2.4%) XoIr JB© Omo 30d| {XZ AZ{^ko¶ Wr&
â¶yOo[a¶‘ {JZVr ‘| 1 {XZ (1.79 -3.27%) go 30 {XZ (7%)
~‹T>r hþB© nmB©&  OrZg b¡{g¶mo{S>ßbmo{S>¶m H$s àMwaVm H$mo ̂ r AmB©E‘

B. Effect of imidacloprid on fructospheric fungal
population

ITS amplicon sequencing of IM treated and control
samples yielded 78,939 to 2,42,758 high quality reads
per sample. The number of OTUs found in each
sample ranged from 134 to 371 per sample. At the
genus level, the average Shannon index for control
samples was 1.22 as against 0.94 and 1.1 for IM RD
and IM 10RD samples, respectively.  

Differential abundance was observed for fructospheric
fungal population in control and treated samples (Fig.
30). At genus level, on day 1 in control samples,
Lachnellula accounted for 58.76-68.13% of all
genera. It increased to 80% by day 15 and remained
the dominating genus at 30 days (69.2-85.89%). The
abundance of the genus Pseudozyma was 7.96-9.63%
on day one, but reduced to 4.0% by day 30. Other
genera found in control samples included Alternaria
and Penicillium. In IM RD also Lachnellula was the
most abundant fungal genus and it constituted 43.88-
51.33% on day 1, with increases on days 15 (69.22-
80.24%) and 30 (73%). Pseudozyma abundance
reduced from 5% on day 1 to 1.8% on day 30. The IM
had a significant impact on the genus Aspergillus,
which constituted 24.21-39.43% at day 1 in IM RD
samples with sharp decline on day 15 (2.4%) and was
undetectable at day 30. The Fusarium count increased
from day 1 (1.79-3.27%) to day 30 (7%). The
abundance of the genus Lasiodiplodia was also
altered by IM RD from day 1 (1.32-2.5%) to day 30



AmaS>r Ûmam {XZ 1 (1.32-2.5%) go {XZ 30 (0.82%-
1.58%) VH$ ~Xbmd nm¶m J¶m& AmB©E‘ 10AmaS>r ‘|, à‘wI
OrZg b¡MZobwbm nhbo {XZ AË¶{YH$ àMwa ‘mÌm ‘| (73.1-
80.67%) Wm, Omo 15d| {XZ Am¡a ~‹T> J¶m (76.96-87.69%)
‘| nhbo {XZ (8%) go n§Ðhd| {XZ (2.79-6.09%) VH$ {JamdQ>
nmB© JB©, bo{H$Z Vrgd| {XZ ~‹T> hþB© Wr  (3.75-10.84%)& 

AÝ¶ OrZg, â¶ygo[a¶‘, nhbo {XZ 3.0 à{VeV àMwaVm Am¡a
30d| {XZ 3.33-5.75 à{VeV Ho$ gmW XoIm J¶m& BZ n[aUm‘m|
go g§Ho$V {‘bm {H$ B{‘S>mŠbmo{àS> H$‘ ‘mÌm na A{YH$m§e H$dH$
Am~mXr na ZH$mamË‘H$ à^md XoVm h¡& Cƒ ‘mÌm na B{‘S>mŠbmo{àS>
Zo Hw$N> H$dH$ Am~mXr Ho$ {dH$mg H$mo ~‹T>mdm {X¶m, Omo H$dH$
Ûmam nmofH$ VËd òmoV Ho$ ê$n ‘| BgH$m Cn¶moJ gwPmVm h¡&

(0.82%-1.58%). In IM 10RD, the predominant genus
Lachnellula was highly abundant (73.1-80.67%) on
day 1, which further increased on day 15 (76.96-
87.69%) followed by slight reduction on day 30
(75%). Pseudozyma abundance fell from day one
(8%) to day fifteen (2.79-6.09%), but increased on
day thirty (3.75-10.84%).

Another genus, Fusarium, was observed with 3.0 per
cent abundance on day 1 and 3.33-5.75 per cent on
day 30. These results indicates that imidacloprid at
lower dose had negative impact on most of the fungal
population. At higher dose imidacloprid was found to
promote growth of some fungal populations
suggesting its utilisation as nutrient source by fungi. 
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{MÌ 30. ’§$Jb àMwaVm na B{‘S>mŠbmo{àS> H$m à^md
Fig. 30. Impact of imidacloprid on fungal abundance

A§Jya ‘| O¡d à^mdH$m[aVm Am¡a Adeofm| Ho$ {bE
grgrgr (Šbmoa‘o¹o$Q> ŠbmoamBS>) na AÜ¶¶Z
A§Jya ‘| A{YH$ CnO Ho$ {bE Šbmoa‘o¹$mQ> ŠbmoamBS> Ho$ g§emo{YV
E‘AmaEb Am¡a OrEnr Ho$ {bE n[a¶moOZm ‘B©, 2021 ‘| ewê$ H$s
JB©& n[aUm‘m| go nVm Mbm {H$ grgrgr H$m nU© na à¶moJ 1500
J«m‘/hoŠQ>o¶a (nhbo g~ H$Ho$Z Ho$ ~mX ¶mZr 11-12 nU© AdñWm
‘|) + 2000 J«m‘ à{V hoŠQ>o¶a (15-16 nU© AdñWm na) +
250 J«m‘/hoŠQ>o¶a ’$b N>§Q>mB© Ho$ ~mX (3-5 nU© AdñWm ‘|) Zo
Wm°‘gZ grS>b¡g ‘| ~ob H$s e{º$ H$mo {Z¶§{ÌV H$aZo Am¡a ’$bZ
j‘Vm ‘| gwYma H$aZo Ho$ {bE ~ohVa àXe©Z {H$¶m& Adeof S>oQ>m
g^r ñWmZm| na g‘mZ n[aUm‘ Xem©Vm h¡ Omo dV©‘mZ
E’$EgEgEAmB© Am¡a B©¶y E‘AmaEb 0.05 {‘J«m/{H$J«m go A{YH$
h¡& Bg{bE, ZE E‘AmaEb H$mo V¶ H$aZo Ho$ {bE OmopI‘ ‘yë¶m§H$Z
Ho$ {bE 0.161 {‘J«m/{H$J«m (0.2 {‘J«m/{H$J«m Ho$ AJbo ‘yë¶
VH$ nyUmª{H$V) Ho$ CƒV‘ Adeof na {dMma {H$¶m Om gH$Vm h¡&

Studies on CCC (Chlormequat chloride)
for bioefficacy and residues in grapes
Project was initiated in May, 2021, to revised MRL
and GAP of Chlormequat Chloride for higher
fruitfulness in grapes. The results revealed that foliar
application of CCC @1500 g per ha (after 1st sub
cane i.e. 11-12 leaf stage) + 2000 g per ha (at 15- 16
leaf stage) + 250 g per ha after fruit pruning (3-5 leaf
stage) performed better to control the vine vigour and
improve fruitfulness in Thompson Seedless. The
residue data indicates similar results in all locations
which are higher than the current FSSAI and EU
MRL of 0.05 mg/kg. Thus, the highest residue of
0.161 mg/kg (rounded to the next value of 0.2 mg/kg)
may be considered for the risk assessment to decide
the new MRL.

jjj
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nm¡Ym| go CËnmXm| ‘| H$sQ>ZmeH$ Adeofm|
Am¡a ‘m¶H$moQ>m°pŠgZ Ho$ {Z¶§ÌU Ho$ {bE amï´>r¶
ao’$ab ¶m g§X^© à¶moJembm (EnrS>m Ûmam
{dÎmnmo{fV)
¶h H$m¶©H«$‘ AnZo 20d| df© ‘| h¡, {Ogo 2003-04 ‘| H¥${f Am¡a
àg§ñH¥$V ImÚ CËnmX {Z¶m©V {dH$mg àm{YH$aU (EnrS>m), dm{UÁ¶
‘§Ìmb¶ Am¡a ̂ maV gaH$ma Ûmam ̂ mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ
H|$Ð, nwUo (amA§AZwH|$) Ho$ gh¶moJ go ^mH¥$AZwn-amA§AZwH|$ Ho$
VhV ñWm{nV amï´>r¶ ao’$ab à¶moJembm (EZAmaEb) Ho$ ‘mÜ¶‘
go ewê$ {H$¶m J¶m Wm& & ̂ mH¥$AZwn-amA§AZwH|$ H$mo ì¶mnma Zmo{Q>g
g§»¶m Š¶yE‘gr/OrB©EZ/049/2004 {XZm§H$ 16.08.2004 Ho$
VhV ¶yamonr¶ g§K H$mo VmOm A§Jyam| Ho$ {Z¶m©V Ho$ {d{Z¶‘Z Ho$ {bE
^maV go VmOm A§Jyam| Ho$ {Z¶m©V Ho$ {bE H$sQ>ZmeH$ Adeofm| H$s
{ZJamZr Ho$ {bE amï´>r¶ ao’$ab à¶moJembm Ho$ ê$n ‘| nhMmZm J¶m
h¡& ewéAmV ‘| A§Jya ‘| H¥${f agm¶Z Adeofm| H$s {ZJamZr na
Ü¶mZ H|${ÐV {H$¶m J¶m Wm, g‘¶ Ho$ gmW EZAmaEb H$m Xm¶am
amgm¶{ZH$ g§XÿfH$m| Ho$ {d{^Þ dJm] H$mo em{‘b H$aZo Ho$ {bE
{dñVm[aV hþAm h¡& df© 2011-12 go, EZAmaEb H$mo ’$bm|,
gpãO¶m| Am¡a ‘y§J’$br ‘| H¥${f agm¶Z Adeofm| H$s {ZJamZr H$s
{Oå‘oXmar gm¢nr JB© h¡, {Oggo Adeof {ZJamZr H$m¶©H«$‘ Ho$ VhV
BgH$s {ZJamZr H$m {dñVma {H$¶m J¶m h¡&

{Z¶m©V df© 2023-24 Ho$ {bE Q>o~b A§Jya ‘| Adeof
{ZJamZr ¶moOZm
{Z¶m©V Ho$ {bE A§Jya ~JrMm| H$s n§OrH$aU pñW{V: dV©‘mZ
‘|, VrZ amÁ¶ gaH$ma|, AWm©V² ‘hmamï´>, Am§Y« àXoe Am¡a H$Zm©Q>H$,
Bg ¶moOZm ‘| em{‘b h¢ Š¶m|{H$ {Z¶m©V ¶mo½¶ A§Jya {deof ê$n go
BZ amÁ¶m| ‘| CËnm{XV hmoVo h¢& 

Q>o~b A§Jya H$m {Z¶m©V H$aZo dmbo H¥${fjoÌ AnZo g§~§{YV A§Jya
CJmZo dmbo amÁ¶m| Ho$ H¥${f {d^mJm| Ho$ gmW n§OrH¥$V h¢& df©
2022-23 Ho$ Xm¡amZ, BZ amÁ¶m| ‘| Q>o~b A§Jya Ho$ {Z¶m©V Ho$ {bE
n§OrH¥$V IoVm| H$s Hw$b g§»¶m 46,196 Wr& BZ IoVm| ‘| go,
46,104 IoV ‘hmamï´> go Am¡a 82 IoV H$Zm©Q>H$ go Wo, Omo AHo$bo
‘hmamï´> ‘| Hw$b n§OrH¥$V ’$m‘m] H$m 99.80 à{VeV h¡& {Z¶m©V Ho$

National Referral or Reference
Laboratory for control of pesticide
residues and mycotoxins in products of
plant origin (funded by APEDA)
This program is in its 20th year, initiated in 2003-04
by the Agricultural and Processed Food Products
Export Development Authority (APEDA), Ministry
of Commerce, and Government of India in
collaboration with the ICAR-National Research
Centre for Grapes, Pune (NRCG) through the
National Referral Laboratory (NRL) setup under the
ICAR-NRCG. ICAR-NRCG is identified as the
National Referral Laboratory for monitoring pesticide
residues for export of fresh grapes from India under
the Trade Notice No. QMC/GEN/049/2004 dated
16.08.2004 for Regulation of Export of Fresh Grapes
to the European Union through Control of Pesticide
Residues. Initially focused on monitoring
agrochemical residues in grapes, the NRL's scope has
expanded over time to include various classes of
chemical contaminants. Since 2011-12, the NRL has
been entrusted with the responsibility of monitoring
agrochemical residues in fruits, vegetables, and
groundnuts, broadening its oversight within the
residue monitoring program.

Residue monitoring plan in table grapes for export
season 2023-24
Farm registration status of grape vineyards for
export: At present, three state governments, namely
Maharashtra, Andhra Pradesh and Karnataka, are
included in this plan as exportable grapes are
exclusively produced in these states. 

The farms intending to export table grapes are
registered with the Agriculture Departments of their
respective grape-growing states. For the 2022-23
season, the total number of registered farms for
exporting table grapes in these states was 46,196. Out
of these farms, 46,104 were from Maharashtra, and
82 were from Karnataka, accounting for 99.80% of
the total registered farms in Maharashtra alone. The

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



{bE {dûcofU {H$E JE IoVm| H$s Hw$b g§»¶m ‘hmamï´> ‘| 24,307
Am¡a H$Zm©Q>H$ ‘| 22 Wr& BgHo$ A{V[aº$, 2022-23 df© ‘| H$da
{H$¶m J¶m Hw$b {Z¶m©V joÌ 54,980.54 hoŠQ>a Wm&

AZwe§{gV H¥${f agm¶Zm| H$s gyMr H$m {dH$mg (AZw~§Y 5):
df© 2023-24 Ho$ {bE, Adeof {ZJamZr ¶moOZm (AmaE‘nr)
H$m AZw~§Y 5 A§Jya CÚmoJ Ho$ {hVYmaH$m| Ho$ gmW gh¶moJmË‘H$
MMm© Ho$ ‘mÜ¶‘ go ñWm{nV {H$¶m J¶m Wm& Bg g‘yh ‘| EnrS>m,
CËnmXH$ g§Km|, {Z¶m©VH$m|, CËnmXH$m|, Zm‘m§{H$V à¶moJembmAm| Am¡a
H¥${f agm¶Z H§$n{Z¶m| Ho$ à{V{Z{Y em{‘b Wo& ì¶mnH$ MMm© Ho$
~mX, 74 H¥${f agm¶Zm| H$s EH$ A§{V‘ gyMr g§H${bV H$s JB©& ¶h
agm¶Z H|$Ðr¶ H$sQ>ZmeH$ ~moS>© Am¡a n§OrH$aU g{‘{V Ûmam
AZw‘mo{XV h¡ Am¡a BÝho A§Jya IoVr Ho$ {bE ‘mÝ¶Vm àmá h¢& {deof
ê$n go, S>mCZr {‘bS>çy {Z¶§ÌU Ho$ {bE Z¶m gyÌrH$aU
Am°Šgm{W¶m{nàmo{bZ 3% + ‘¢{S>àmonm{‘S> 25% w/v (280
Eggr) 2023-24 df© Ho$ {bE AZw~§Y 5 ‘| Omo‹S>m J¶m Wm&

{ZJamZr Ho$ {bE H¥${f agm¶Zm| H$s gyMr H$m {dH$mg
(AZw~§Y 9): A§Jya CÚmoJ ‘| {hVYmaH$m| Ho$ gmW ì¶mnH$ nam‘e©
Ho$ ~mX, 2023-24 df© Ho$ {bE àË¶oH$ {Z¶m©V ¶mo½¶ A§Jya Z‘yZo
‘| {ZJamZr Ho$ {bE 273 H¥${f agm¶Zm| H$s EH$ ì¶mnH$ gyMr H$mo
A§{V‘ ê$n {X¶m J¶m h¡& {deof ê$n go, Xmo A{V[aº$ H¥${f agm¶Z,
~«moâbm{ZbmBS> Am¡a ’$m°ñ‘oQ>, H$mo {deof ê$n go A§Jya Ho$ df©
2023-24 Ho$ {bE AZw~§Y 9 ‘| em{‘b {H$¶m J¶m h¡& 

Bggo {ZJamZr Ho$ {bE {dûcofUH$Vm©Am| H$s Hw$b g§»¶m 273 h¡,
{Og‘| ¶yamonr¶ g§K H$s Am{YH$m[aH$ Adeof n[a^mfm Ho$ AZwgma
‘mÝ¶Vm àmá {df {dkmZ g§~§Yr ‘hËd dmbo H¥${f agm¶Z
‘oQ>m~mobmBQ²g em{‘b h¢& BgHo$ Abmdm, BZ ZE Omo‹S>o JE agm¶Zm|
Ho$ {bE {dûcofUmË‘H$ VarH$m| H$mo AZwHy${bV {H$¶m J¶m, {Oggo
CZH$s gQ>rH$ nhMmZ gw{Z{üV hmo gHo$& BZ AZwHy${bV VarH$m| H$mo
g’$bVmnyd©H$ dm{UpÁ¶H$ narjU à¶moJembmAm| ‘| ñWmZm§V[aV
H$a {X¶m J¶m h¡, {Oggo A§Jya CÚmoJ Ho$ ̂ rVa JhZ Am¡a {dœgZr¶
{dûcofU H$s j‘Vm ~‹T> JB© h¡&

{Z¶m©V narjU Ho$ {bE dm{UpÁ¶H$ à¶moJembmAm| H$s
AZwe§gm Ho$ {bE XjVm narjU (nrQ>r) H$m¶©H«$‘m| H$m
g§JR>Z
A. ‘y§J’$br g‘ê$n ‘| EâbmQ>m°pŠgZ H$s XjVm narjU
(EZAmaEb/nrQ>r-nrZQ>/2023/EE’$Eb-1): 

‘y§J’$br g‘ê$n ‘| EâbmQ>m°pŠgZ Ho$ {bE ¶h nrQ>r amC§S> 9 OyZ,
2023 H$mo Am¶mo{OV {H$¶m J¶m Wm& nrQ>r narjU gm‘J«r 62
EnrS>m ‘mÝ¶Vm àmá à¶moJembmAm| Am¡a AÝ¶ dm{UpÁ¶H$ ImÚ
narjU à¶moJembmAm| Ho$ ~rM {dV[aV H$s JB© Wr& àË¶oH$

total number of farms analysed for export was 24,307
in Maharashtra and 22 in Karnataka. Additionally, the
total export area covered in the 2022-23 season was
54,980.54 hectares.

Development of list of recommended
agrochemicals (Annexure 5): For the 2023-24
season, Annexure 5 of the Residue Monitoring Plan
(RMP) was established through collaborative
discussions with grape industry stakeholders. This
group included representatives from APEDA, grower
associations, exporters, growers, nominated
laboratories, and agrochemical companies. Following
comprehensive discussions, a final list of 74
agrochemicals was compiled. These chemicals
possess label claims for grape use, as approved by the
Central Insecticide Board and Registration
Committee. Notably, the new formulation
Oxathiapiprolin 3% + Mandipropamid 25% w/v (280
SC) for downy mildew control was added to
Annexure 5 for the 2023-24 season.  

Development of list of agrochemicals for
monitoring (Annexure 9): After extensive
consultations with stakeholders in the grape industry,
a comprehensive list of 273 agrochemicals has been
finalized for monitoring in each exportable grape
sample for the 2023-24 season. Notably, two
additional agrochemicals, broflanilide and phosmet,
have been included in Annexure 9 specifically for the
grape season 2023-24. 

This brings the total number of analytes for
monitoring to 273, encompassing agrochemical
metabolites with recognized toxicological
significance according to the EU official residue
definition. Furthermore, analytical methods for these
newly added chemicals were optimized, ensuring their
accurate detection. These optimized methods have
been successfully transferred to commercial testing
laboratories, enhancing the capacity for thorough and
reliable analysis within the grape industry.

Organization of proficiency test (PT) programs for
recommendation of commercial labs for export
testing
a. Proficiency testing of Aflatoxin in Peanut
homogenate (NRL/PT-PEANUT/2023/AFL-1): 

This PT round was organized on 9th June, 2023 for
aflatoxin in peanut homogenate. The PT test material
was distributed amongst 62 APEDA recognized
laboratories and other commercial food testing
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à{V^mJr à¶moJembm H$mo àXmZ H$s JB© bú¶ gyMr (EE’$~r1,
EE’$~r2, EE’$Or1 Am¡a EE’$Or2) Ho$ AZwgma EâbmQ>m°pŠgZ Ho$
{bE ‘y§J’$br H$s EH$ g‘ê$n narjU gm‘J«r H$m {dûcofU H$aZm
Wm& n[aUm‘ {ZYm©[aV g‘¶ gr‘m Ho$ ^rVa 62 ^mJ boZo dmbr
à¶moJembmAm| go àmá {H$E JE Wo& nrQ>r n[aUm‘m| H$m gmam§e
Vm{bH$m 60 ‘| {X¶m J¶m h¡&

laboratories. Each participant laboratory had to
analyse a homogenized test material of peanut for
aflatoxin as per the provided target list (AFB1, AFB2,
AFG1, and AFG2). The results were received from
the 62 participating laboratories within prescribed
timescale. The summary of the PT results is provided
in Table 60.

Vm{bH$m 60. EâbmQ>m°pŠgZ nrQ>r (EZAmaEb/nrQ>r-‘y§J’$br/2023/EE’$Eb-1) ‘y§J’$br g‘ê$n ‘| PoS>-ñH$moa Ho$ gmW
Table 60.  Aflatoxin PT (NRL/PT-Peanut/2023/AFL-1) in peanut homogenate with z-scores

{dûcofU / Analytes à{V^mJr à¶moJembm g§»¶m /
No. of laboratory

participated

|z| < 2 ñdrH$m¶© /
Acceptable

2|z| < 3 g§{X½Y /
Questionable

2|z| < 3 AñdrH$m¶© /
Unacceptable

EâbmQ>m°pŠgZ ~r 1 / Aflatoxin B1 62 62 - -

EâbmQ>m°pŠgZ ~r 2 / Aflatoxin B2 62 62 - -

Hw$b EâbmQ>m°pŠgZ / Total Aflatoxin 62 62 - -

~. A§Jya hmo‘moOoZoQ> g‘ê$n ‘| H$sQ>ZmeH$ Adeofm| H$m XjVm
narjU (EZAmaEb/nrQ>r-E’$dr/2023/A§Jya-1)

A§Jya hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| Ho$ {bE ¶h nrQ>r Xm¡a 9
OyZ, 2023 H$mo Am¶mo{OV {H$¶m J¶m Wm& narjU gm‘J«r {ZYm©[aV
{V{W na 75 dm{UpÁ¶H$ narjU à¶moJembmAm| ‘| O‘r hþB© pñW{V
‘| {dV[aV H$s JB©& àË¶oH$ à{V^mJr à¶moJembm H$mo AmaE‘nr Ho$
AZw~§Y 9 Ho$ VhV {ZJamZr Ho$ {bE 210 H$sQ>ZmeH$m| H$s àXmZ
H$s JB© bú¶ gyMr Ho$ AZwgma H$sQ>ZmeH$ Adeofm| Ho$ {bE A§Jya
H$s EH$ hmo‘moOoZoQ> narjU gm‘J«r H$m {dûcofU H$aZm Wm& n[aUm‘
{ZYm©[aV g‘¶ gr‘m Ho$ ^rVa 74 ^mJ boZo dmbr à¶moJembmAm|
go àmá {H$E JE& nrQ>r S>oQ>m Ho$ {dûcofU go, ¶h XoIm J¶m {H$
74 à{V^mJr à¶moJembmAm| ‘| go, 53 à¶moJembmAm| Zo g^r
bú¶ {dûcofUm| Ho$ {bE g§VmofOZH$ PoS>-ñH$moa àmá {H$¶m& nrQ>r
n[aUm‘ H$m gmam§e Vm{bH$m 61 ‘| {X¶m J¶m h¡&

H$. go~ hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| H$m XjVm narjU
(EZAmaEb/nrQ>r-E’$dr/2023/Eßnb-2)

go~ hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| Ho$ {bE ¶h nrQ>r amC§S> 4
{gV§~a, 2023 H$mo Am¶mo{OV {H$¶m J¶m& narjU gm‘J«r H$mo
{ZYm©[aV {V{W na 77 dm{UpÁ¶H$ narjU à¶moJembmAm| ‘| AmBg
Oob n¡H$ ‘| O‘r hþB© pñW{V ‘| {dV[aV {H$¶m J¶m& àË¶oH$ à{V^mJr
à¶moJembm H$mo O¡{dH$ CËnmX narjU ‘| {ZJamZr Ho$ {bE 298
H$sQ>ZmeH$m| H$s àXmZ H$s JB© bú¶ gyMr Ho$ AZwgma H$sQ>ZmeH$
Adeofm| Ho$ {bE go~ H$s EH$ hmo‘moOoZoQ> narjU gm‘J«r H$m
{dûcofU H$aZm Wm& 

B. Proficiency testing of pesticide residues in grape
homogenate (NRL/PT-FV/2023/Grape-1)

This PT round was organized on 9th June, 2023 for
pesticide residues in grape homogenate. The test
material was distributed under frozen condition to the
75 commercial testing laboratories on the scheduled
date. Each participant laboratory had to analyse a
homogenized test material of grape for pesticide
residues as per the provided target list of 210
pesticides to be monitored under Annexure 9 of
RMP. The results were received from the 74
participating laboratories within prescribed timescale.
From analysis of the PT data, it was observed that out
of 74 participant laboratories, 53 laboratories
achieved satisfactory z-score for all the target
analytes. The summary of the PT result is given in
Table 61.

C. Proficiency testing of pesticide residues in apple
homogenate (NRL/PT-FV/2023/Apple-2)

This PT round was organized on 4th September, 2023
for pesticide residues in apple homogenate. The test
material was distributed under frozen condition in ice
gel pack to 77 commercial testing laboratories on the
scheduled date. Each participant laboratory had to
analyse a homogenized test material of apple for
pesticide residues as per the provided target list of
298 pesticides to be monitored in organic product
testing. 
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Vm{bH$m 61. A§Jya g‘ê$n ‘| H$sQ>ZmeH$ Adeof nrQ>r (EZAmaEb/nrQ>r-E’$dr/2023/A§Jya-1)
Table 61.  Pesticide residue PT (NRL/PT-FV/2023/Grape-1) in grape homogenate

{dûcofU / Analytes à{V^mJr à¶moJembm 
g§»¶m / 

No. of laboratory
participated

|z| < 2 
ñdrH$m¶© /

Acceptable

2|z| < 3 
g§{X½Y /

Questionable

2|z| < 3 
AñdrH$m¶© /

Unacceptable

6-~|OmBb ES>o{ZZ / 6-Benzyl Adenine 65 59 5 1

EµOmoŠgrñQ´>mo{~Z / Azoxystrobin 71 71 0 0

{~’|${W«Z / Bifenthrin 72 69 2 1

~wàmoµ’o${µOZ / Buprofezin 71 66 4 1

Šbmoa‘o¹o$Q> ŠbmoamBS> / Chlormequat chloride (CCC) 67 67 0 0

ŠbmoanmBar’$mog / Chlorpyrifos 74 68 5 1

{S>’o$ZmoH$moZmµOmob / Difenoconazole 71 70 1 0

âbŠgmnmBamoŠg¡S> / Fluxapyroxad 70 69 1 0

hoŠgmH$moZmµOmob / Hexaconazole 70 63 5 2

B{‘S>mŠbmo{àS> / Imidacloprid 71 67 3 1

b¡åãS>m-gmBhbmo{W«Z / Lambda-cyhalothrin 71 64 6 1

‘oQ´>m’o$ZmoZ / Metrafenone 68 64 3 1

{W¶m‘oWmoŠgm‘ / Thiamethoxam 70 69 1 0

nrQ>r S>oQ>m Ho$ {dûcofU go, ¶h XoIm J¶m {H$ 77 à{V^mJr
à¶moJembmAm| ‘| go, 40 à¶moJembmAm| Zo g^r bú¶ {dûcofUm|
Ho$ {bE g§VmofOZH$ PoS>-ñH$moa hm{gb {H$¶m& nrQ>r n[aUm‘ H$m
gmam§e Vm{bH$m 62 ‘| {X¶m J¶m h¡&

Z‘yZmH$aU à{ejU
27 OZdar, 2023 H$mo dS>Zoa ̂ ¡amo, VmbwH$m Mm§XdS>, {Obm Zm{gH$
‘| EH$ A§Jya Ho$ ~mJ ‘| H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU Am¡a joÌ
àXe©Z Ho$ {bE A§Jya H$s ’$gb-nyd© Z‘yZmH$aU na EH$ à{ejU
Am¶mo{OV {H$¶m J¶m& Bg H$m¶©H«$‘ ‘| Zm‘m§{H$V à¶moJembmAm| go
Hw$b 181 à{V^m{J¶m| Zo ^mJ {b¶m& à{ejwAm| H$mo Z‘yZm boZo go
nhbo Am¡a ~mX ‘| H$s OmZo dmbr g^r XñVmdoOr à{H«$¶mAm| Ho$
~mao ‘| OmZH$mar Xr JB©& 07 {gV§~a, 2023 H$mo EµâbmQ>m°pŠgZ
{dûcofU Ho$ {bE ‘y§J’$br Am¡a ‘y§J’$br CËnmXm| Ho$ n¡H$ hmCg
Z‘yZmH$aU na EH$ Am^mgr à{ejU H$m¶©H«$‘ ̂ r Am¶mo{OV {H$¶m
J¶m& {d{^Þ EnrS>m Zm‘m§{H$V à¶moJembmAm| go Hw$b 63 à{V^mJr
Bg à{ejU H$m¶©H«$‘ ‘| em{‘b hþE& BZ à{ejU nhbm| Ho$ ‘mÜ¶‘

From analysis of the PT data, it was observed that out
of 77 participant laboratories, 40 laboratories
achieved satisfactory z-score for all the target
analytes. The summary of the PT result is given in
table 62.

Sampling trainings
A training on “Pre-harvest sampling of grapes for
pesticide residue analyses and field demonstration”
was organized on 27th January, 2023 in a vineyard at
Vadner Bhairao, Taluka Chandwad, district Nashik. A
total of 181 participants attended this programme
from the nominated laboratories. The trainees were
given information on all the documentary procedures
to be done before and after the sampling. A virtual
training program on “Pack house sampling of peanut
and peanut products for aflatoxin analysis” was also
conducted on 07th September, 2023. A total of 63
participants from various APEDA nominated
laboratories joined this training programme.  Through
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Vm{bH$m 62. go~ g‘ê$n ‘| H$sQ>ZmeH$ Adeof nrQ>r (EZAmaEb/nrQ>r-E’$dr/2023/Eßnb-2)
Table 62.  Pesticide residue PT (NRL/PT-FV/2023/Apple-2) in apple homogenate 

{dûcofU / Analytes à{V^mJr à¶moJembm 
g§»¶m / 

No. of laboratory
participated

|z| < 2 
ñdrH$m¶© /

Acceptable

2|z| < 3 
g§{X½Y /

Questionable

2|z| < 3 
AñdrH$m¶© /

Unacceptable

E{gQ>m{‘{àS> / Acetamiprid 75 74 1 -

Q>oQ´>mhmBS´>mo’$W¡{b‘mBS> / Tetrahydrophthalimide 54 54 - -

H$m~}ÝS>m{O‘ / Carbendazim 72 70 1 1

ŠbmoanmBar’$mog / Chlorpyrifos 75 74 1 -

S>mB{W¶moH$m~m©‘oQ> / Dithiocarbamates 45 45 - -

E§S>mogë’$mZ gë’o$Q> / Endosulfan sulphate 75 73 1 1

EWo’$m°Z / Ethephon 55 55 - -

hoŠgmH$moZmµOmob / Hexaconazole 75 75 - -

B{‘S>mŠbmo{àS> / Imidacloprid 75 74 1 -

b¡åãS>m-gmBhbmo{W«Z / Lambda-cyhalothrin 73 71 1 1

ñnmBamo{S>Šbmo’o$Z / Spirodiclofen 61 60 1 -

pñnamo‘o{g’o$Z / Spiromesifen 64 63 1 -

{W¶mŠbmo{àS> / Thiacloprid 73 73 - -

go, Xoe ^a ‘| Z‘yZmH$Vm©Am| Ho$ {bE 244 Zm¡H$ar Ho$ Adga
g’$bVmnyd©H$ ~ZmE JE&

{Z¶m©V narjU H$s AZwe§gm Ho$ {bE Zm‘m§{H$V
à¶moJembmAm| H$m Am°ZgmBQ>/dMw©Ab AmH$bZ
{Z¶m©V narjU H$s AZwe§gm Ho$ {bE df© 2023-24 Ho$ {bE
Zm‘m§{H$V à¶moJembmAm| H$m {ZarjU Am¡a AmH$bZ {H$¶m J¶m&
AmH$bZ [anmoQ>©, {d{Y gË¶mnZ S>oQ>m AmH$bZ Am¡a nrQ>r H$m¶©H«$‘
‘| àXe©Z Ho$ AmYma na, nrZQ>ZoQ> Ho$ VhV ‘y§J’$br Am¡a ‘y§J’$br
CËnmXm| Ho$ narjU Ho$ {bE Am¡a hm°Q>uZoQ> (J«onZoQ>) Ho$ VhV ’$bm|
Am¡a gpãO¶m| Ho$ narjU Ho$ {bE AZwe§{gV à¶moJembmAm| H$m
C„oI H«$‘e… Vm{bH$m 63 Am¡a 64 ‘| {H$¶m J¶m h¡&

these training initiatives, 244 job opportunities were
successfully created for samplers nationwide.

On site/virtual assessment of nominated
laboratories for recommendation of export testing
Inspection and assessment of the nominated
laboratories was carried out for the season 2023-24
for recommendation of export testing. Based on the
assessment report, method validation data evaluation
and performance in the PT program, the laboratories
recommended for testing of peanut and peanut
products under PeanutNet and for testing of fruits and
vegetables under HortiNet (GrapeNet) are mentioned
in Tables 63 and 64, respectively. 
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Vm{bH$m 63. ‘y§J’$br Am¡a ‘y§J’$br CËnmXm| Ho$ {Z¶m©V narjU Ho$ {bE Penut.Net Ho$ VhV
Table 63.  List of laboratories recommended under Penut.Net for export testing of peanut and peanut products

H«$.g§. /
S.no.

à¶moJembm H$m Zm‘ / Name of the Laboratory

1 gQ>rH$ à¶moJembm, Ah‘Xm~mX / Accurate Laboratory, Ahmedabad

2 gQ>rH$ à¶moJembm, amOH$moQ> / Accurate Laboratory, Rajkot

3 EB©Eg b¡~moaoQ´>rO (nr) {b., ZmoES>m / AES Laboratories (P) Ltd., Noida

4 MoÞB© ‘oQ>oŠg b¡~ àmBdoQ> {b{‘Q>oS> MoÞB© / Chennai Mettex Lab Pvt. Ltd. Chennai

5 ES>dS>© ’y$S> [agM© E§S> EZm{b{gg g|Q>a {b{‘Q>oS>, H$mobH$mVm / Edward Food Research  -nalysis Centre Ltd., Kolkata

6 {O¶mo Ho$‘ b¡~moaoQ>arO àmBdoQ> {b{‘Q>oS>, ‘w§~B© / Geo Chem Laboratories Pvt. Ltd., Mumbai

7 {O¶mo Ho$‘ b¡~moaoQ>arO àmBdoQ> {b{‘Q>oS>, Jm§YrYm‘ / Geo Chem Laboratories Pvt. Ltd., Gandhidham

8 EZ{dQ´>mo bo~moaoQ>arO àmBdoQ> {b{‘Q>oS>, amOH$moQ> JwOamV à¶moJembm, Ah‘Xm~mX / Gujarat Laboratory, Ahmedabad

9 B§Q>a’$sëS> b¡~moaoQ>arO, H$mo{ƒ / Interfield Laboratories, Kochi

10 ‘¡Q²g B§{S>¶m àmBdoQ> {b{‘Q>oS>, MoÞB© / Mats India Private Limited, Chennai

11 {dœgZr¶ {dûcofUmË‘H$ à¶moJembmE§ àmBdoQ> {b{‘Q>oS>, R>mUo / Reliable Analytical Laboratories Pvt. Ltd., Thane

12 EgE‘Eg b¡ãg g{d©goO àmBdoQ> {b{‘Q>oS>, MoÞB© / SMS Labs Services Pvt. Ltd, Chennai

13 B§Q>añQ>oba Q>opñQ>§J g|Q>a àmBdoQ> {b{‘Q>oS>, MoÞB© / Interstellar Testing Centre Pvt. Ltd., Chennai

14 EgOrEg B§{S>¶m àmBdoQ> {b{‘Q>oS>, Ah‘Xm~mX / SGS India Pvt. Ltd., Ahmedabad

15 MmoH$gr b¡~moaoQ´>rO {b>., B§Xm¡a / Choksi Laboratories Ltd., Indore

16 EZ{dQ´>mo bo~moaoQ>arO àmBdoQ> {b{‘Q>oS>, amOH$moQ> / Envitro Laboratories Pvt. Ltd., Rajkot

17 ¶yaoH$m EZm{b{Q>H$b g{d©goO àmBdoQ> {b{‘Q>oS>, JwOamV / Eureka Analytical Services Pvt. Ltd, Gujurat

18 bm°a|O ñZ¡Šg B§{S>¶m àmBdoQ> {b{‘Q>oS>, à¶moJembm narjU godmE§, amOH$moQ> / Lorenz Snacks India Pvt. Ltd., Laboratory
Testing Services., Rajkot

19 S>m°ŠQ>g© EZm{b{Q>H$b bo~moaoQ>arO àmBdoQ> {b{‘Q>oS>, ‘w§~B© / Doctors' Analytical Laboratories Pvt. Ltd., Mumbai

20 S>m°. A‘rZ H§$Q´>moba àm., {b{‘Q>oS>, ‘w§~B© / Dr. Amin Controller Pvt., Ltd., Mumbai

21 {Z¶m©V {ZarjU EO|gr à¶moJembm, ‘w§~B© / Export Inspection Agency Laboratory, Mumbai

22 E~rgr Q>oŠZmo b¡ãg B§{S>¶m àmBdoQ> {b{‘Q>oS>, MoÞB© / ABC Techno Labs India Pvt. Ltd., Chennai

23 EEbEg Q>opñQ>§J g{d©goO B§{S>¶m àmBdoQ> {b{‘Q>oS>, ~|Jbwé / ALS Testing Services India Pvt. Ltd., Bengaluru

24 {dûcofUmË‘H$ àm¡Úmo{JH$s à¶moJembm, H$mo¶§~Qy>a / Analytical Technology Laboratory, Coimbatore.

25 Q>r¶ydr B§{S>¶m àmBdoQ> {b{‘Q>oS> (à¶moJembm à^mJ), nwUo / TUV India Pvt. Ltd. (Laboratory Division), Pune

26 {edm EZm{b{Q>H$ëg (B§{S>¶m) àmBdoQ> {b{‘Q>oS>, ~|Jbwé / Shiva Analyticals (India) Pvt. Ltd., Bengaluru
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Vm{bH$m 64. ’$bm| Am¡a gpãO¶m| Ho$ {Z¶m©V narjU Ho$ {bE hm°{Q©>ZoQ> (J«onZoQ>) Ho$ VhV AZwe§{gV à¶moJembmAm| H$s gyMr
Table 64.  List of laboratories recommended under HortiNet (GrapeNet) for export testing of fruits and vegetables

H«$.g§. /
S.no.

à¶moJembm H$m Zm‘ / Name of the Laboratory

1 Am°S|>Q>og b¡ãg E§S> EZm{b{Q>Šg àmBdoQ> {b{‘Q>oS>, ‘w§~B© / Audentes labs  Analytics Pvt. Ltd., Mumbai

2 Aœ‘oY B§Or{Z¶g© H§$gëQ>|Q²g, Zm{gH$ / Ashwamedh Engineers  Consultants, Nashik

3 ã¶yamo do[aQ>mg (B§{S>¶m) àmBdoQ> {b{‘Q>oS>, MoÞB© / Bureau Veritas (India) Pvt. Ltd., Chennai

4 ã¶yamo do[aQ>mg B§{S>¶m Q>opñQ>§J g{d©goO àmBdoQ> {b{‘Q>oS>, h¡Xam~mX / Bureau Veritas India Testing Services Pvt. Ltd.,
Hyderabad

5 ImÚ narjU H|$Ð ^maVr {dÚmnrR> S>råS> ¶y{Zd{g©Q>r, nwUo / Centre for Food Testing Bharati Vidyapeeth Deemed
University, Pune

6 EZ{damoHo$¶a b¡ãg àmBdoQ> {b{‘Q>oS>, R>mUo / Envirocare Labs Pvt. Ltd., Thane

7 àW‘ òmoV à¶moJembm g‘mYmZ EbEbnr, h¡Xam~mX / First Source Laboratory Solutions LLP, Hyderabad

8 {O¶mo Ho$‘ b¡~moaoQ>arO àmBdoQ> {b{‘Q>oS>, ‘w§~B© / Geo Chem Laboratories Pvt. Ltd., Mumbai

9 B§Q>a’$sëS> b¡~moaoQ>arO, H$mo{ƒ / Interfield Laboratories, Kochi

10 B§Q>aQ>oH$ B§{S>¶m àmBdoQ> {b{‘Q>oS> (’y$S> g{d©goO), h¡Xam~mX / Intertek India Pvt. Ltd. (Food Services), Hyderabad

11 AmB©Q>rgr {b{‘Q>oS>, EJ«r {~OZog {S>drOZ, bo~moaoQ>ar g{d©goO, Jw§Qy>a / ITC Limited, Agri Business Division, Laboratory
Services, Guntur

12 ‘¡Q²g B§{S>¶m àmBdoQ> {b{‘Q>oS>, MoÞB© / Mats India Private Limited, Chennai

13 ‘mBH«$moHo$‘ {g{bH$a bo~moaoQ>ar àmBdoQ> {b{‘Q>oS>, Zdr ‘w§~B© / MicroChem Silliker Laboratory Pvt. Ltd., Navi Mumbai

14 amï´>r¶ ~mJdmZr AZwg§YmZ Ed§ {dH$mg ’$mC§S>oeZ (EZEMAmaS>rE’$), Zm{gH$ / 
National Horticultural Research  Development Foundation (NHRDF), Nashik

15 ZoeZb H$‘mo{S>Q>rO ‘¡ZoO‘|Q> g{d©goO {b{‘Q>oS>, h¡Xam~mX / 
National Commodities Management Services Limited, Hyderabad

16 EZ~rEMgr Ho$ àmoH$m°‘ {ZarjU Am¡a à¶moJembm narjU godm à^mJ, ‘w§~B© / 
Procomm Inspection  Lab Testing Services division of NBHC), Mumbai

17 EgOrEg B§{S>¶m àmBdoQ> {b{‘Q>oS>, MoÞB© / SGS India Pvt. Ltd., Chennai

18 lram‘ B§ñQ>rQ>çyQ> ’$m°a B§S>pñQ´>¶b [agM©, ~¢Jbmoa / Shriram Institute for Industrial Research, Bangalore

19 Q>r¶ydr B§{S>¶m àmBdoQ> {b{‘Q>oS> (à¶moJembm à^mJ) nwUo / TUV India Pvt. Ltd. (Laboratory Division) Pune

20 Q>r¶ydr gyX gmCW E{e¶m àmBdoQ> {b{‘Q>oS> ~¢Jbmoa / TUV Sud South Asia Pvt. Ltd. Bangalore

21 ñQ´>|O b¡ãg {b{‘Q>oS> ^{º$ OoZo{gg, nwUo / Vimta Labs Limited Bhakti Genesis, Pune

22 B§Q>añQ>oba Q>opñQ>§J g|Q>a àmBdoQ> {b{‘Q>oS>, MoÞB© / Interstellar Testing Centre Pvt. Ltd., Chennai

23 S>m°. A‘rZ H§$Q´>moba àmBdoQ> {b{‘Q>oS>, Zdr ‘w§~B© / Dr. Amin Controller Pvt. Ltd., Navi Mumbai
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Vm{bH$m 64. ’$bm| Am¡a gpãO¶m| Ho$ {Z¶m©V narjU Ho$ {bE hm°{Q©>ZoQ> (J«onZoQ>) Ho$ VhV AZwe§{gV à¶moJembmAm| H$s gyMr
Table 64.  List of laboratories recommended under HortiNet (GrapeNet) for export testing of fruits and vegetables

H«$.g§. /
S.no.

à¶moJembm H$m Zm‘ / Name of the Laboratory

24 ¶yaoH$m EZm{b{Q>H$b g{d©goO àmBdoQ> {b{‘Q>oS>, ~¢Jbmoa / Eureka Analytical Services Pvt. Ltd., Bangalore

25 {dœgZr¶ {dûcofUmË‘H$ à¶moJembmE§ àmBdoQ> {b{‘Q>oS,> R>mUo / Reliable Analytical Laboratories Pvt. Ltd., Thane

26 ¶yaoH$m EZm{b{Q>H$b g{d©goO àmBdoQ> {b{‘Q>oS,> JwOamV / Eureka Analytical Services Pvt. Ltd., Gujarat

27 ¶yaoH$m EZm{b{Q>H$b g{d©goO àmBdoQ> {b{‘Q>oS>, gmoZrnV, h[a¶mUm / Eureka Analytical Services Pvt. Ltd., Sonipat,
Haryana 

28 ZoeZb H$‘mo{S>Q>rO ‘¡ZoO‘|Q> g{d©goO {b{‘Q>oS>, Jw‹S>Jm§d / National Commodities Management Services Ltd., Gurgaon

29 ñQ´>|O b¡ãg ëQ>S>. h¡Xam~mX, h¡Xam~mX / Vimta Labs Ltd. Hyderabad, Hyderabad

30 am°g bmB’$ gmB§goO {b{‘Q>oS>, nwUo / Ross Life Sciences Ltd., Pune

31 {edm EZm{b{Q>H$ëg (B§{S>¶m) àmBdoQ> {b{‘Q>oS>, ~|Jbwé / Shiva Analyticals (India) Pvt. Ltd., Bengaluru

32 EZS>rS>r~r H$më’$ {b{‘Q>oS>, JwOamV / NDDB CALF LTD., Gujarat

33 ’o$¶a b¡ãg àmBdoQ> {b{‘Q>oS>, Jw‹S>Jm§d / FARE Labs Pvt. Ltd., Gurgaon

34 B§Q>aQ>oH$ B§{S>¶m àmBdoQ> {b{‘Q>oS> (’y$S> g{d©goO), h[a¶mUm / Intertek India Pvt. Ltd. (Food Services), Haryana

35 ES>dS>© ’y$S> [agM© E§S> EZm{b{gg g|Q>a {b{‘Q>oS> (B©E’$AmaEgr), H$mobH$mVm / Edward Food Research  Analysis Centre
Ltd. (EFR-C), Kolkata

36 Q>|Q>mo‘g B§{S>¶m àmBdoQ> {b{‘Q>oS>, h¡Xam~mX / Tentamus India Pvt. Ltd., Hyderabad

37 ¶yaoH$m EZm{b{Q>H$b g{d©goO àmBdoQ> {b{‘Q>oS>, Zdr ‘w§~B© / Eureka Analytical Services Pvt. Ltd., Navi Mumbai

38 Ho$‘Q>oŠg b¡ãg B§{S>¶m àmBdoQ> {b{‘Q>oS>, h¡Xam~mX / Chemtex Labs India Pvt. Ltd., Hyderabad

39 EEbEg Q>opñQ>§J g{d©goO B§{S>¶m àmBdoQ> {b{‘Q>oS>, ~|Jbwé / ALS Testing Services India Pvt. Ltd., Bengaluru

40 EdZ ’y$S> b¡~ àmBdoQ> {b{‘Q>oS>, {X„r / AVON Food Lab Pvt. Ltd., Delhi 

41 ã¶yamo do[aVg B§{S>¶m nrdrQ>r& EbQ>rS>r, R>mUo / Bureau Veritas India Pvt. Ltd, Thane 

42 S>m°ŠQ>g© EZm{b{Q>H$b bo~moaoQ>arO àmBdoQ> {b{‘Q>oS>, ‘w§~B© / Doctors' Analytical Laboratories Pvt. Ltd., Mumbai

df© 2022-23 Ho$ {bE Adeof {ZJamZr ¶moOZm AÚVZ
{ZJamZr narjU Am¡a MoVmdZr/{d’$bVm AÚVZ: df© 2022-
23 Ho$ Xm¡amZ, 19 à¶moJembmAm| ‘| Hw$b 11,878 Q>o~b A§Jya Ho$
Z‘yZm| H$m narjU {H$¶m J¶m, {Og‘| àma§{^H$ Z‘yZo Am¡a nwZ: Z‘yZo
XmoZm| em{‘b Wo& BZ Z‘yZm| ‘| go, 442 B©¶y-E‘AmaEb AZwnmbZ
H$mo nyam H$aZo ‘| {d’$b aho, Omo Hw$b {dûcofU {H$E JE Z‘yZm| H$m
3.72 à{VeV h¡& 

Residue Monitoring Plan update for the season
2022-23
Surveillance testing and alert/failure update: During
the 2022-23 season, a total of 11,878 table grape
samples underwent testing across 19 laboratories,
encompassing both initial samples and resamples.
Among these samples, 442 failed to meet EU-MRL
compliance, accounting for 3.72% of the total
analysed samples. 



n[aUm‘ñdê$n, BZ {d’$b Z‘yZm| H$s gm‘J«r H$mo ¶yamonr¶ g§K Ho$
Xoem| ‘| {Z¶m©V H$s AZw‘{V Zht Xr JB©& AmBda‘opŠQ>Z Ho$ {bE
g~go A{YH$ MoVmdZr Omar {H$ JB©, {Og‘| 245 Am§V[aH$
MoVmdZr Wr, Omo Hw$b MoVmdZr H$m 52.68 à{VeV Wm& Bgr Vah,
AÝ¶ H$sQ>ZmeH$m| Ho$ {bE ^r MoVmdZr Omar {H$ JB©, {OZ‘| 96
Z‘yZm| ‘| 4-~«mo‘mo-2-Šbmoamo’o$Zmob Am¡a 26 Z‘yZm| ‘|
ŠbmoanmBar’$mog em{‘b h¢& BgHo$ A{V[aº$, ~wàmo’o${µOZ (13
CXmhaU) Am¡a Šbmoa‘o¹o$Q> ŠbmoamBS> (grgrgr) (10 CXmhaU) Ho$
{bE ~‹S>r g§»¶m ‘| MoVmdZr Omar {H$ JB©& AZwe§{gV Am¡a J¡a-
AZwe§{gV XmoZm| agm¶Zm| Ho$ {bE à‘wI H$sQ>ZmeH$ nhMmZ S>oQ>m
Vm{bH$m 65 ‘| {X¶m J¶m h¡& 

Consequently, materials from these failed samples
were not permitted for export to EU countries. The
highest number of alerts was issued for ivermectin,
with 245 internal alerts, constituting 52.68% of the
total alerts. Similarly, alerts were issued for other
pesticides, including 4-bromo-2-chlorophenol in 96
samples and chlorpyrifos in 26 samples. Additionally,
a significant number of alerts were issued for
buprofezin (13 instances) and chlormequat chloride
(CCC) (10 instances). The key pesticide detection
data for both recommended and non-recommended
chemicals are given in table 65.
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Vm{bH$m 65. A§Jya Ho$ df© 2022-23 ‘| {d’$bVm Ho$ {bE {Oå‘oXma à‘wI agm¶Z
Table 65.  The major chemicals responsible for failure in grapes season 2022-23

H$sQ>ZmeH$ H$m Zm‘ / Pesticide Name AZwb¾H$ 5 ‘|
AZwe§{gV /

Recommended
in Annexure 5

{d’$bVmAm| H$s
g§»¶m / 

Number of 
failures

AmBda‘opŠQ>Z / Ivermectin Zht / No 245

4-~«mo‘mo-2-Šbmoamo’o$Zmob (àmo’o$Zmo’$mog H$m ‘oQ>m~mobmBQ>) / 
4-bromo-2-chlorophenol (metabolite of Profenophos)

Zht / No 96

ŠbmoanmBar’$mog / Chlorpyrifos Zht / No 26

~wàmoµ’o${µOZ (E’$) / Buprofezin (F) hm± / Yes 13

Šbmoa‘o¹o$Q> (CCC) (Šbmoa‘o¹o$Q> Am¡a BgHo$ bdUm| H$m ¶moJ, {Ogo Šbmoa‘o¹$mQ>-ŠbmoamBS> Ho$
ê$n ‘| ì¶º$ {H$¶m OmVm h¡) / Chlormequat (CCC) (sum of Chlormequat and its salts, 
expressed as Chlormequat-chloride)

hm± / Yes 10

H$a§{OZ / Karanjin Zht / No 9

Amo‘oWmoEQ> / Omethoate Zht / No 9

Q>m°ë’o$ZnramS> / Tolfenpyrad Zht / No 6

E~m‘opŠQ>Z (Eda‘opŠQ>Z ~r 1 E, Eda‘opŠQ>Z ~r 1 ~r Am¡a Eda‘opŠQ>Z ~r 1 E Ho$ S>oëQ>m-8,9
AmBgmo‘a H$m ¶moJ) / Abamectin (sum of avermectin B1a, avermectin B1b and 
delta-8, 9 isomer of avermectin B1a)

hm± / Yes 5

H¡$ßQ>Z (H¡$ßQ>Z Am¡a Q>oQ´>mhmBS´>mo’$W¡{b‘mBS> (Q>rEMnrAmB©) H$m ¶moJ, {Ogo H¡$ßQ>Z Ho$ ê$n ‘| ì¶º$
{H$¶m OmVm h¡) (Ama) (E) / Captan (Sum of captan and tetrahydrophthalimide
(THPI), expressed as captan) (R) (A)

hm± / Yes 5

âbw{W¶mHo$Q>-{‘WmBb / Fluthiacet-methyl Zht / No 5

àmo’o$Zmo’$m°g / Profenophos Zht / No 5
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AZwnmbZ Om§M (A§Jya ‘| AmaE‘nr Ho$ AZwgma 5% Z‘yZm
{dûcofU): AZwnmbZ Om§M Ho$ {hñgo Ho$ ê$n ‘|, J«onZoQ> Ho$ ‘mÜ¶‘
go 400 go A{YH$ H$mC§Q>a-Z‘yZm| H$m {dûcofU {H$¶m J¶m, {Og‘|
IoVm| Am¡a Zm‘m§{H$V à¶moJembmAm| go EH$Ì {H$E JE Z‘yZo em{‘b
Wo& àË¶oH$ Z‘yZo H$m g^r AZw~§Y 9 agm¶Zm| Ho$ {bE narjU {H$¶m
J¶m& C„oIZr¶ ê$n go, EZAmaEb ‘| narjU {H$E JE g^r Z‘yZm|
Ho$ n[aUm‘ g§~§{YV à¶moJembm n[aUm‘m| Ho$ AZwê$n Wo, {Oggo
AZwnmbZ AmH$bZ ‘| {dœgZr¶Vm Am¡a gQ>rH$Vm gw{Z{üV hþB©&

E’$EgEgEAmB© Ûmam {dÎm nmo{fV amï´>r¶ g§X^©
à¶moJembm ¶moOZm
amï´>r¶ g§X^© à¶moJembm Ho$ ê$n ‘| ‘mÝ¶Vm
^maVr¶ ImÚ gwajm Am¡a ‘mZH$ àm{YH$aU (E’$EgEgEAmB©) Zo
^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo H$mo amï´>r¶ g§X^©
à¶moJembm (EZAmaEb) Ho$ ê$n ‘| (H$m¶m©b¶ AmXoe g§»¶m Q-
-12015/28/2022QA-FSSAI (E-6536) {XZm§H$
29.03.2023) ImÚ ‘¡{Q´>Šg ‘| H$sQ>ZmeH$ Adeofm| Am¡a
‘m¶H$moQ>m°pŠgZ Ho$ ñVa Ho$ {dûcofU Ho$ {bE ‘mÝ¶Vm Xr h¡&
EZAmaEb H$s ‘mÝ¶Vm ImÚ gwajm Am¡a ‘mZH$ (à¶moJembmAm|
H$s ‘mÝ¶Vm Am¡a A{YgyMZm) {d{Z¶‘, 2018 Ho$ {d{Z¶‘ 3 Ho$
AZwgma h¡&

j‘Vm {Z‘m©U H$m¶©H«$‘
amï´>r¶ ao’$ab à¶moJembm, ^mH¥$AZwn-amA§AZwH|$, nwUo Zo
E’$EgEgEAmB©, ZB© {X„r Ho$ gh¶moJ go H$sQ>ZmeH$ Adeofm| Am¡a
‘m¶H$moQ>m°pŠgZ {dûcofU (Vm{bH$m 66) Ho$ {d{^Þ nhbwAm| na
{d{^Þ j‘Vm {Z‘m©U H$m¶©H«$‘ Am¶mo{OV {H$E&

Compliance check (5% sample analysis as per
RMP in grape): As part of the compliance check,
over 400 counter-samples were analyzed through
GrapeNet, comprising samples collected from farms
and nominated laboratories. Each sample underwent
testing for all Annexure 9 chemicals. Remarkably, the
results of all samples tested at the NRL were
consistent with the corresponding laboratory results,
ensuring reliability and accuracy in compliance
assessment.

National Reference Laboratory scheme
funded by FSSAI
Recognition as National Reference Laboratory
The Food Safety and Standards Authority of India
(FSSAI) has been granted approval (Office order no.
QA-12015/28/2022QA-FSSAI (E-6536) dated
29.03.2023) to the ICAR-National Research Centre
for Grapes, Pune as the National Reference
Laboratory (NRL) for the analysis of pesticide residue
and mycotoxins levels in food matrices. The
recognition of NRL is in accordance with Regulation
3 of the Food Safety and Standard (Recognition and
Notification of Laboratories) Regulations, 2018. 

Capacity building programs
National referral laboratory, ICAR-NRCG, Pune in
collaboration with FSSAI, New Delhi, conducted
various capacity building programs on different
aspects of pesticide residue and mycotoxin analysis
(Table 66). 

Vm{bH$m 66. EZAmaEb Ûmam g§Mm{bV j‘Vm {Z‘m©U H$m¶©H«$‘
Table 66.  Capacity building programs conducted by NRL 

H$m¶©H«$‘ erf©H$ / Program Title à{V^mJr g§»¶m / 
No. of participants

{XZm§H$ / Date

{d{eï> ‘¡{Q´>Šg Ho$ gmW {d{eï> CnH$aUm| na A{J«‘ ñVa H$m à{ejU H$m¶©H«$‘ /
Advance level training programme on specific instruments with specific
matrix

9 11-15 {gV§~a / 
September 2023

Xÿ{fV nXmWm], {dfmº$ nXmWm] Am¡a Adeofm| H$m {dûcofU / 
Analysis of contaminants, toxins and residues

8 09-13 AŠQy>~a / 
October 2023

{d{Y gË¶mnZ na à{ejU H$m¶©H«$‘ na hmW ({dûcofU, JwUdÎmm {Z¶§ÌU, gQ>rH$Vm
Am¡a H$sQ>ZmeH$ Am¡a ‘m¶H$moQ>m°pŠgZ ‘| gQ>rH$Vm / 
Hands on training programme on method validation (analysis, quality
control, accuracy and precision in pesticide and mycotoxins

15 04-08 {Xg§~a / 
December 2023



XjVm narjU H$m¶©H«$‘ Am¡a O¡{dH$ CËnmX narjU
à¶moJembmAm| H$s {g’$m[ae
Xoe ^a ‘| O¡{dH$ CËnmXm| Ho$ {bE narjU à{H«$¶mAm| H$mo ~‹T>mZo
Am¡a gwg§JV ~ZmZo Am¡a O¡{dH$ CËnmXm| Ho$ {Z¶m©V H$mo gw{dYmOZH$
~ZmZo Ho$ {bE, ^maV ^a ‘| Hw$b 67 à¶moJembmAm| H$mo O¡{dH$
CËnmX narjU Ho$ {bE EnrS>m Am¡a E’$EgEgEAmB© H$mo A{YgyMZm
Ho$ {bE àñVm{dV {H$¶m J¶m& ¶h AZwe§gm {d{Y gË¶mnZ S>oQ>m
Am¡a JwUdÎmm {Z¶§ÌU (Š¶ygr) Z‘yZm| Ho$ {dûcofU Ho$ gmW-gmW
EZAmaEb Ûmam Am¶mo{OV A§Jya Am¡a go~ XjVm narjU (nrQ>r)
‘| BZ à¶moJembmAm| Ûmam àX{e©V g§VmofOZH$ àXe©Z na AmYm[aV
h¡& Bg nhb H$m CÔoí¶ O¡{dH$ CËnmXm| Ho$ narjU H$s j‘Vm Am¡a
XjVm H$mo ~‹T>mZm, ñWm{nV ‘mZH$m| Am¡a {d{Z¶‘m| Ho$ AZwê$n
gw{Z{üV H$aZm Am¡a A§VV… d¡{œH$ ~mOma ‘| ^maVr¶ O¡{dH$
CËnmXm| H$s {dœgZr¶Vm H$mo ~‹T>mZm h¡&

g§X^© Z‘yZo H$m {dûcofU 
df© 2023 ‘|, EZAmaEb H$mo H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU
Ho$ {bE E’$EgEgEAmB© Ûmam A{Ygy{MV amï´>r¶ ¶m joÌr¶ ImÚ
narjU à¶moJembmAm| go Hw$b 42 Z‘yZo àmá hþE& 

BZ Z‘yZm| ‘| {d{^Þ àH$ma H$s dñVwE§ em{‘b h¢, {OZ‘| go~ (33
Z‘yZo), ‘gmbo (3 Z‘yZo), {H$e{‘e (1 Z‘yZm), Mmdb (1
Z‘yZm), Mmdb H$m AmQ>m (1 Z‘yZm), Mm¶ (2 Z‘yZo) Am¡a
{ZO©{bV AO‘moX Z‘yZm (1 Z‘yZm). Z‘yZm| ‘| go 12 (28.57%)
E’$EgEgEAmB© Ûmam {ZYm©[aV E‘AmaEb H$m AZwnmbZ H$aZo ‘|
{d’$b aho&

ImÚ à‘mUrH$aU Am¡a Ý¶yQ´>mñ¶w{Q>H$b j‘Vm H$s
ImoO Ho$ {bE EH$ {dñV¥V ’y$S>mo{‘Šg AÜ¶¶Z
(^mH¥$AZwn-EZEEgE’$ Ûmam {dÎm nmo{fV)
^mH¥$AZwn-EZEEgE’$ Ûmam {dÎm nmo{fV n[a¶moOZm, OyZ 2022
‘| Cƒ-[aµOm°ë¶yeZ ‘mg ñnoŠQ´>mo‘oQ´>r-AmYm[aV ‘oQ>m~mobm°{‘Šg H$m
Cn¶moJ H$aHo$ ñnï> A§Jya ag Ho$ {H$ñ‘ à‘mUrH$aU H$m AÜ¶¶Z
H$aZo Ho$ CÔoí¶ go ewê$ hþB©& ¶h n[a¶moOZm A§Jya Ho$ ag H$s H$B©
{H$ñ‘m| na H|${ÐV h¡, O¡go ‘m§Oar ‘o{S>H$m, H$m°ZH$m°S>©, ~¢Jbmoa ãby,
Jwbm~r x ~¢Jbmoa ãby, EM516, Am¡a AH$m© í¶m‘m& BZ {H$ñ‘m| H$s
J¡a-b{jV ‘oQ>m~mobmBQ> àmo’$mBqbJ Ho$ {bE EH$ {dûcofUmË‘H$
{d{Y {dH${gV H$s JB©& Bï>V‘ à{V{H«$¶m Am¡a n¥W¸$aU {ZYm©[aV
H$aZo Ho$ {bE ‘oWZm°b Am¡a nmZr Ho$ gmW {d{^Þ Z‘yZm H$‘Omoa
n‹S>Zo Ho$ AZwnmV H$m AmH$bZ {H$¶m J¶m& A§VV…, A§Jya Ho$ ag
H$mo 90:10 nmZr:‘oWoZm°b Ho$ AZwnmV ‘| VrZ ~ma nVbm H$aZo go
Bï>V‘ à{V{H«$¶m Am¡a n¥W¸$aU àX{e©V hþAm& HSS-T3 H$m°b‘
H$mo MwZm J¶m, {Og‘| Aåbr¶ nmZr Am¡a ‘oWZm°b ‘mo~mBb MaUm|
Ho$ ê$n ‘| H$m‘ H$a aho Wo& gdm}Îm‘ n¥W¸$aU àmá H$aZo Ho$ {bE
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Proficiency testing program and recommendation
of organic product testing laboratories 
To enhance and harmonize the testing procedures for
organic produce nationwide, and to facilitate the
export of organic products, a total of 67 laboratories
across India have been proposed for notification to
APEDA and FSSAI for organic product testing. This
recommendation is based on the satisfactory
performance demonstrated by these laboratories in the
grape and apple proficiency testing (PT) organized by
NRL, along with the method validation data and
analysis of quality control (QC) samples. This
initiative aims to enhance the capacity and efficiency
of testing organic produce, ensuring conformity to
established standards and regulations and ultimately
bolstering the credibility of Indian organic products
in the global market.

Analysis of reference sample 
In 2023, NRL received a total of 42 samples from the
FSSAI notified national or regional food testing
laboratories for the analysis of pesticide residues. 

These samples encompassed a variety of
commodities, including apple (33 samples), spices (3
samples), raisin (1 sample), rice (1 sample), rice flour
(1 sample), tea (2 samples) and dehydrated parsley
sample (1 sample). Among the samples, 12 (28.57%)
failed to comply with the MRLs prescribed by FSSAI. 

A detailed foodomics study for food
authentication and exploration of
nutraceutical potential (Funded by ICAR-
NASF) 
The ICAR-NASF funded project commenced in June
2022 with the objective of studying the varietal
authentication of clarified grape juices using high-
resolution mass spectrometry-based metabolomics.
The project focused on several grape juice varieties,
namely Manjari Medika, Concord, Bangalore Blue,
Gulabi x Bangalore Blue, H516, and Arka Shyama.
An analytical method for non-targeted metabolite
profiling of these varieties was developed. Various
sample dilution ratios with methanol and water were
assessed to determine the optimal response and
separation. Ultimately, diluting grape juices three
times with a ratio of 90:10 water:methanol exhibited
the optimal response and separation. The HSS-T3
column was chosen, with acidified water and
methanol serving as mobile phases. The gradient
program was optimized to achieve the best separation,
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J«o{S>E§Q> àmoJ«m‘ H$mo AZwHy${bV {H$¶m J¶m, {OgHo$ n[aUm‘ñdê$n
nhMmZo JE ¶m¡{JH$m| H$s g§»¶m ‘| d¥{Õ hþB©& H§$nmC§S> {S>ñH$daa
3.3 gm°µâQ>do¶a ‘| S>oQ>m àmogoqgJ Ho$ {bE n¡am‘rQ>a, O¡go nrH$
EbmBZ‘|Q>, nrH$ {nqH$J Am¡a H§$nmC§S> nhMmZ, H$mo AmJo Ho$
{dûcofU Ho$ {bE gH$mamË‘H$ nhMmZ H$s CƒV‘ g§»¶m gw{Z{üV
H$aZo Ho$ {bE gmdYmZrnyd©H$ MwZm J¶m&

M¶{ZV A§Jya H$s {H$ñ‘m| H$mo CZHo$ ŠbñQ>[a¨J n¡Q>Z© H$m nVm bJmZo
Ho$ {bE AZwHy${bV {d{Y H$m Cn¶moJ H$aHo$ {dûcofU Ho$ AYrZ
{H$¶m J¶m& {deof ê$n go, H$m°ZH$m°S>© Am¡a ~¢Jbmoa ãby H$mo N>mo‹S>H$a,
AÝ¶ g^r {H$ñ‘m| Zo nrgr1 Am¡a nrgr2 Ho$ gmW ñnï> n¥W¸$aU
àX{e©V {H$¶m, Omo BZ {H$ñ‘m| Ho$ ~rM M¶mnM¶ g§aMZm ‘| {d{eï>
A§Va Xem©Vm h¡ ({MÌ 31)& EgnrEbEg-S>rE ‘m°S>b Ho$ Cn¶moJ
Ho$ ‘mÜ¶‘ go, {d^o{XV ‘oQ>m~mobmBQ²g H$s nhMmZ H$s JB©, {Og‘|
E§Wmogm¶{ZZ, âbodoZmoZ, âbodoZmob, âbodmoZ BË¶m{X O¡go {d{^Þ
dJ© em{‘b h¢& ¶h AÜ¶¶Z A§Jya H$s {H$ñ‘m| Ho$ à‘mUrH$aU ‘|
Ho$‘mo‘o{Q´>Šg Ho$ gmW g§¶wº$ EMAmaE‘Eg ñH«$sqZJ dH©$µâbmo H$s
à^mdH$m[aVm na àH$me S>mbVm h¡, Omo ñnï> A§Jya Ho$ ag H$s
{d{^Þ g§aMZm ‘| ‘yë¶dmZ A§VÑ©{ï> àXmZ H$aVm h¡&

resulting in an increased number of compounds
identified. Parameters for data processing in
Compound Discoverer 3.3 software, such as peak
alignment, peak picking, and compound
identification, were carefully selected to ensure the
highest number of positive identifications for further
analysis.

The selected grape varieties were subjected to analysis
using the optimized method to explore their clustering
pattern. Notably, except for Concord and Bangalore
Blue, all other varieties exhibited clear separation
along PC1 and PC2, indicating distinct differences in
metabolic composition among these varieties (Fig 31).
Through the utilization of a sPLS-DA model,
differentiating metabolites were identified, spanning
various classes such as anthocyanins, flavanones,
flavanols, flavones, etc. This study highlights the
efficacy of HRMS screening workflows combined
with chemometrics in the authentication of grape
varieties, providing valuable insights into the varietal
composition of clarified grape juices.

{MÌ 31. N>h A§Jya Ho$ ag H$s {H$ñ‘m| Ho$ ŠbñQ>[a¨J ì¶dhma H$mo Xem©Vo hþE à‘wI KQ>H$ {dûcofU (nrgrE)
Fig. 31. Principal component analysis (PCA) depicting the clustering behaviour of six grape juice varieties

^maVr¶ A§Jya ({dQ>rg ñnr.) ‘| S>r¶yEg bjUm|
H$m nwï>rH$aU (nrnrdr-E’$AmaE {dÎm nmo{fV)
Cå‘rXdma A§Jya {H$ñ‘ H$m Am°Z-gmBQ> S>r¶yEg narjU
[anmo{Qª>J Ad{Y Ho$ Xm¡amZ, {d{^Þ {dH$mg MaUm| ‘| ñWm{nV
{Xem{ZX}em| Ho$ AZwgma Hw$b Zm¡ Cå‘rXdma A§Jya {H$ñ‘m| H$m Am°Z-
gmBQ> {d{eï>Vm, EH$ê$nVm Am¡a pñWaVm (S>r¶yEg) narjU {H$¶m

Validation of DUS descriptors for Indian
grapes (Vitis spp.) (PPVFRA funded)
On-site DUS testing of candidate grape variety
During the reporting period, a total of nine candidate
grape varieties underwent on-site Distinctiveness,
Uniformity, and Stability (DUS) testing in accordance
with established guidelines at various growth stages.
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Vm{bH$m 67. nrnrdr Am¡a E’$AmaE Ho$ gmW n§OrH$aU àXmZ H$s JB© Cå‘rXdma {H$ñ‘m| H$s gyMr
Table 67.  List of candidate varieties granted registration with PPV& FRA

H«$. g§. / 
S. No.

{H$ñ‘ / Variety n§OrH$aU Z§. / Registration no.

1 g¢Q>r grS>b¡g / Santy Seedless REG/2022/0124 ({XZm§H$ dated 18/10/2023)

2 CËH$fm© / Utkarsha REG/2022/0125 ({XZm§H$ dated 18/10/2023)

3 Nw>aJwZ / Churgun REG/2016/1092 ({XZm§H$ dated 18/10/2023)

4 éHw$MmZ / Rukuchan REG/2016/1094 ({XZm§H$ dated 18/10/2023)

Ob na H¥${f-g§K AZwg§YmZ n[a¶moOZm (MaU
IV): AmB©AmoQ>r  gj‘ g|ga AmYm[aV ñ‘mQ>©
qgMmB© à~§YZ àUmbr
EJ«r-grAmanr Am°Z dm°Q>a ßboQ>’$m°‘© Ho$ VhV ^mH¥$AZwn Ûmam {dÎm
nmo{fV ¶h ~hþ-g§ñWmZ gh¶moJr n[a¶moOZm dV©‘mZ ‘| AnZo Xÿgao
df© ‘| h¡ Am¡a BgH$m ZoV¥Ëd ‘hmË‘m ’w$bo H¥${f {dÚmnrR>, amhþar
Ûmam {H$¶m Om ahm h¡& h‘mam H|$Ð, ^mH¥$AZwn-^m~mAZwg§ Am¡a
^mH¥$AZwn-^mOàg§ Ho$ gmW, Bg à¶mg ‘| gh¶moJr H|$Ð Ho$ ê$n
‘| H$m¶© H$aVm h¡& ¶h à¶moJ qgMmB© Ob AZwà¶moJ H$s à{H«$¶m H$mo
ñdMm{bV H$aZo Ho$ gmW-gmW {‘Å>r H$s Z‘r g|ga Am¡a IoT
(B§Q>aZoQ> Am°’$ qW½g) O¡gr àm¡Úmo{J{H$¶m| H$mo AnZmZo Ho$ ‘mÜ¶‘
go Ob Cn¶moJ XjVm (WUE) H$mo ~‹T>mZo Ho$ CÔoí¶ go {S>OmBZ
{H$¶m J¶m& h‘mao H|$Ð ‘| pñWV àm¶mo{JH$ ’$m‘© ‘| ñdMm{bV ‘m¡g‘
àUmbr Am¡a n§n {Z¶§ÌH$ ñWm{nV {H$E JE Am¡a AmYmar¶ N>§Q>mB©
Am¡a ’$b N>§Q>mB© Ho$ ‘m¡g‘ Ho$ Xm¡amZ CZH$m narjU {H$¶m J¶m&

Agri-Consortium Research Project on
Water (Phase IV): IoT enabled sensor
based smart irrigation management system
This multi-institute collaborative project, funded by
ICAR under the platform Agri-CRP on Water, is
currently in its second year and is led by Mahatma
Phule Krishi Vidyapeeth, Rahuri. Our Centre, along
with ICAR-IIHR and ICR-IIWM, serves as
cooperating centres in this endeavour. The experiment
was designed with the aim of automating the process
of irrigation water application while simultaneously
enhancing water use efficiency (WUE) through the
adoption of technologies such as soil moisture sensors
and IoT (Internet of Things). Automatic weather
systems and pump controllers were installed at the
experimental farm located at our Centre and were
tested during the foundation pruning and fruit pruning
seasons. 

J¶m& BZ Cå‘rXdma {H$ñ‘m| ‘| ãbmJ«m Qy>, erOrZ 20, erOrZ 13,
erOrZ 21, erOrZ, B{Z¶mJ«on dZ, E‘EgrEg-516, CËH$fm©
Am¡a g¢Q>r grS>bog em{‘b h¢& BZ narjUm| go XO© {H$E JE S>oQ>m
H$mo g§H${bV {H$¶m J¶m Am¡a BZ {H$ñ‘m| Ho$ n§OrH$aU à{H«$¶m H$mo
gw{dYmOZH$ ~ZmZo Ho$ {bE, nm¡Ym {H$ñ‘ Am¡a {H$gmZ A{YH$ma
g§ajU àm{YH$aU (nrnrdr Am¡a E’$AmaE), ZB© {X„r H$mo àñVwV
{H$¶m J¶m& BgHo$ ~mX, g§ñWmZ Ûmam àñVwV S>r¶yEg ‘m{hVr Ho$
AmYma na, VrZ Cå‘rXdma {H$ñ‘m| (erJrZ 20, erJrZ 13,
erJrZ 21) H$mo ßbm§Q> d¡am¶Q>r OZ©b ‘| àH$m{eV {H$¶m J¶m Wm&

nrnrdr E§S> E’$Ama àm{YH$aU, ZB© {X„r Ûmam n§OrH$aU
àXmZ {H$¶m J¶m
àñVwV S>r¶yEg ‘m{hVr Ho$ AmYma na, {H$gmZm| H$s Mma A§Jya
{H$ñ‘m| H$mo nrnrdr E§S> E’$Ama àm{YH$aU, ZB© {X„r (Vm{bH$m
67) Ho$ gmW n§OrH$aU àmá hþAm& 

These candidate varieties included Blagra Two,
Sheegene 20, Sheegene 13, Sheegene 21, Sheegene 2,
Iniagrape One, MACS-516, Utkarsha, and Santy
Seedless. The recorded data from these tests were
compiled and submitted to the Protection of Plant
Varieties and Farmers' Rights Authority (PPV&FRA),
New Delhi to facilitate the registration process for
these varieties. Subsequently, based on the DUS data
submitted by the institute, three candidate varieties
(Sheegene 20, Sheegene 13, Sheegene 21) were
published in the Plant Variety Journal.

Registration granted by PPV&FR Authority, New
Delhi
Based on the DUS data submitted, four farmer’s grape
varieties were granted registration with PPV&FR
Authority, New Delhi (Table 67).
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gm°âQ>do¶a ‘| ’$sS> {H$E JE n¡Z dmînrH$aU arqS>J Ho$ AmYma na,
qgMmB© ßbm°Q> Ho$ {bE ñdMm{bV pñdM Am°Z Am¡a H$Q> Am°’$ µ’§$ŠeZ
Ho$ {bE n§n {Z¶§ÌH$ H$m AmH$bZ {H$¶m J¶m (Vm{bH$m 68)&
{gñQ>‘ H$m àXe©Z Amdí¶H$VmAm| Ho$ AZwê$n Wm& dV©‘mZ ‘|, EH$
Q>¡~boQ> na B§ñQ>m°b {H$E JE EpßbHo$eZ Ho$ ‘mÜ¶‘ go Xÿa go hr
^yI§S> H$s qgMmB© H$s Om ahr h¡ ({MÌ 32)& hmbm±{H$, {‘ZQ>m| go
K§Q>m| ‘| ê$nm§VaU Am{X go g§~§{YV Hw$N> ‘wÔm| H$s nhMmZ H$s JB©
Am¡a ~mX ‘| CZH$m g‘mYmZ {H$¶m J¶m& BgHo$ A{V[aº$, ‘¥Xm Z‘r
g|ga, Omo n[a¶moOZm Ho$ Amdí¶H$ KQ>H$ h¢, dV©‘mZ ‘| E‘nrHo$dr,
amhþar ‘| CZH$m A§em§H$Z {H$¶m Om ahm h¡& ¶o g|ga AJbo AmYmar¶
N>§Q>mB© df© go nhbo CnbãY H$amE OmZo H$s Cå‘rX h¡& EH$ ~ma
CnbãY hmoZo na, CZH$m joÌ ‘| narjU {H$¶m OmEJm Am¡a n¡Z
dmînrH$aU Am¡a ’$gb {dH$mg MaUm| Ho$ gmW nmZr Ho$ Cn¶moJ H$mo
AZwHy${bV H$aZo Ho$ {bE Cn¶moJ {H$¶m OmEJm, {Oggo Ob Cn¶moJ
XjVm ‘| gwYma ‘| ¶moJXmZ {‘boJm&

The pump controller was evaluated for its automatic
switch on and cut off function for irrigating plot,
based on pan evaporation readings fed into the
software (Table 68). The performance of the system
was as per the requirements. Presently, the plot is
being irrigated remotely through an application
installed on a tablet (Fig. 32). However, some issues
regarding conversions from minutes to hours, etc.,
have been identified and subsequently addressed.
Additionally, soil moisture sensors, which are
essential components of the project, are currently
undergoing calibration at MPKV, Rahuri. These
sensors are expected to be provided before the next
foundation pruning season. Once available, they will
be tested in the field and utilized to optimize water
usage in conjunction with pan evaporation and crop
growth stages, thereby contributing to improved water
use efficiency.

Vm{bH$m 68. n§n {Z¶§ÌH$ Am¡a gmobZm°BS> dmëd Ho$ H$m‘H$mO H$m narjU
Table 68.  Testing the functioning of the pump controller and solenoid valve

{XZm§H$ / Date {d{Y /
Method

{XZm§H$ / Date n¡Z dmînrH$aU
(E‘E‘) / 

Pan
evaporation

(mm)

’¡$ŠQ>a
(Ý¶yZV‘/{‘‘r n¡Z
dmîn) / Factor

(min./mm of pan
evap)

Hw$b g‘¶ qg{MV /
Total time
irrigated

AdñWm / Stage

07/08/2023 {S´>n / Drip 04/08/2023-
07/08/2023

9.1 4 36 {‘ZQ> 04 goH§$S> /
36 Min 04 Sec

Ho$Z n[an¹$Vm /
Cane Maturity

11/08/2023 {S´>n / Drip 08/08/2023-
10/08/2023

9.2 4 36 {‘ZQ> 08 goH§$S> /
36 Min 08 Sec

Ho$Z n[an¹$Vm /
Cane Maturity

16/08/2023 {S´>n / Drip 11/08/2023-
15/08/2023

14.3 4 57 {‘ZQ> 02 goH§$S> /
57 Min 02 Sec

Ho$Z n[an¹$Vm /
Cane Maturity

18/08/2023 {S´>n / Drip 16/08/2023-
17/08/2023

6.5 4 26 {‘ZQ> 00 goH§$S> /
26 Min 00 Sec

Ho$Z n[an¹$Vm /
Cane Maturity

21/08/2023 {S´>n / Drip 18/08/2023-
20/08/2023

8.0 4 32 {‘ZQ> 00 goH§$S> /
32 Min 00 Sec

Ho$Z n[an¹$Vm /
Cane Maturity

24/08/2023 {S´>n / Drip 21/08/2023-
23/08/2023

12.5 4 50 {‘ZQ> 00 goH§$S> /
50 Min 00 Sec

Ho$Z n[an¹$Vm /
Cane Maturity

25/08/2023 {S´>n / Drip 23/08/2023-
24/08/2023

8.8 4 34 {‘ZQ> 08 goH§$S> /
34 Min 08 Sec

Ho$Z n[an¹$Vm /
Cane Maturity
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{MÌ 32. A§Jya Ho$ ~JrMo H$s qgMmB© Ho$ {bE Eon g§MmbZ
Fig. 32. App operation for irrigating the vineyard

ewÕ nm¡Ym H$m¶©H«$‘
23 OZdar 2023 H$mo ^mH¥$AZwn- amï´>r¶ A§Jya AZwg§YmZ H|$Ð,
nwUo ‘| A§Jya H$s à^m{dV nm¡Y gm‘J«r Ho$ dV©‘mZ ‘wÔm| Am¡a ewÕ
amonU gm‘J«r Ho$ CËnmXZ Ho$ {bE aUZr{V¶m| na MMm© H$s JB©&
MMm© ‘| 40 à{V{Z{Y¶m| Zo ^mJ {b¶m& H$m¶©H«$‘ ‘| ^maV gaH$ma
Ho$ H¥${f Am¡a {H$gmZ H$ë¶mU ‘§Ìmb¶ Ho$ g§¶wº$ g{Md ~mJdmZr
Am¡a E‘S>r, EZEM~r Ho$ lr {à¶ a§OZ ‘w»¶ A{V{W Wo& amÁ¶
gaH$ma Ho$ A{YH$m[a¶m| Zo ‘hmamï´> ‘| àM{bV Zg©ar Zr{V Ho$ ~mao
‘| OmZH$mar Xr& S>m° H$m¡{eH$ ~ZOu, {ZXoeH$, ̂ mH¥$AZwn-amA§AZwHo$
Zo àñVmd {X¶m {H$ ewÕ nm¡Y Zr{V H$mo J«onZoQ> H$s Vah bmJy {H$¶m
Om gH$Vm h¡ Am¡a ¶h ^r C„oI {H$¶m {H$ ^mH¥$AZwn-amA§AZwHo$
VH$ZrH$s ê$n go à¶mg H$m g‘W©Z H$aoJm Am¡a ~w{Z¶mXr ñVa na
J{V{d{Y¶m| H$s {ZJamZr ‘| g‘Ýd¶ H$aZo Ho$ {bE V¡¶ma h¡& Zm{gH$,
gm§Jbr, gmobmnwa (‘hmamï´>) Am¡a {dO¶mnwam (H$Zm©Q>H$) H$s
nm¡YembmAm| Ho$ à{V{Z{Y¶m| Zo ^mJ {b¶m Am¡a A§Jya CËnmXZ ‘|
ewÕ nm¡Y gm‘J«r Ho$ ‘hËd na AnZo {dMma ì¶º$ {H$E& gømÐr
Ho$ EH$ à{V{Z{Y Zo ewÕ nm¡Y Am¡a A§Jya H$s {H$ñ‘m| Ho$ Am¶mV Ho$
‘wÔm| H$mo CR>m¶m& H$m¶©H«$‘ ‘| S>m°. H¡$bme ‘moVo, {ZXoeH$ ~mJdmZr
{d^mJ ‘hmamï´> gaH$ma, lr grnr Jm§Yr, Cn {ZXoeH$, EZEM~r
(JwéJ«m‘), lr E. Ho$. qgh, Cn {ZXoeH$ EZEM~r (nwUo), lr
gwZrb Hw$‘ma, d[að> ~mJdmZr A{YH$mar EZEM~r(JwéJ«m‘), lr
Ho$Xma d‘m©, {ZXoeH$ (E‘AmB©S>rEM), gwlr gwZo {H$‘, d[að>
àmH¥${VH$ g§gmYZ Am¡a H¥${f {deofk gbmhH$ma ES>r~r, lr JmoqdX
hm§S>o, gbmhH$ma ~mJdmZr {d^mJ, ‘hmamḯ> gaH$ma VWm ̂ mH¥$AZwn-
amA§AZwHo$ Ho$ d¡km{ZH$ ^r CnpñWV Wo& 

{ZamoJr nm¡Y H$m¶©H«$‘ Ho$ A§VJ©V A§JyabVm IVam {dûcofU
(E{e¶mB© {dH$mg ~¢H$ Ûmam {dÎm ghmæ¶)
^maV gaH$ma Ûmam {ZamoJr nm¡Y H$m¶©H«$‘ (grnrnr) Ho$ H$m¶m©Ýd¶Z
Ho$ {bE ¶h n[a¶moOZm E{e¶mB© {dH$mg ~¢H$ (ES>r~r) Ûmam {dÎm

Clean Plant Programme
On 23rd January 2023 the present issues of infested
grape plant material and the strategies for production
of clean planting material were discussed at ICAR-
National Research Centre for Grapes, Pune. The
program was attended by 40 delegates. The event was
graced by Mr Priya Ranjan, Joint Secretary
Horticulture and MD, NHB, Ministry of Agriculture
and Farmers Welfare, Govt of India. The State Govt
officials updated the prevailing nursery policy in
Maharashtra. Dr Kaushik Banerjee, Director of
ICAR-NRCG proposed that the Clean Plant policy
can be implemented like Grapenet and also mentioned
that ICAR-NRCG is ready to support the endeavour
technically and coordinate monitoring the activities at
ground level. Representatives of nurseries from
Nashik, Sangli, Solapur (Maharashtra) and Vijayapura
(Karnataka) participated and showed their views on
importance of clean plant material in grape
production. A representative from Sahyadri raised the
issues of clean plant and importing the grape varieties.
The programme was also graced by Dr Kailas Mote,
Director, Deptt of Horticulture, Maharashtra Govt, Mr
C. P. Gandhi, Deputy Director, NHB (Gurugram), Mr
A. K. Singh, Deputy Director, NHB, Pune, Mr. Sunil
Kumar, Sr. Horticulture Officer, NHB, Mr.  Kedar
Verma, Director (MIDH), Ms. Sunae Kim, Senior
Natural Resources and Agriculture Specialist, ADB,
Mr. Govind Hande, Consultant, Deptt. of Horticulture,
GoM and scientists of ICAR-NRCG. 

Hazard analysis of grapevine under Clean Plant
Program (funded by Asian Development Bank)
For implementation of Clean Plant Program (CPP) by
Govt. of India the project is funded by Asian
Development Bank (ADB). ICAR-NRCG, Pune was
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ghmæ¶ h¡& ^mH¥$AZwn-amA§AZwH|$, nwUo H$mo {ZamoJr nm¡Y H|$Ð
(grnrgr) H$s ñWmnZm Ho$ ñWmZm| ‘| go EH$ Ho$ ê$n ‘| nhMmZm
J¶m& ^maVr¶ A§Jya Ho$ ~mJm| ‘| ‘m¡OyX dm¶ag H$s àmoµ’$mBb H$mo
g‘PZo Ho$ {bE, à‘wI {H$ñ‘m|, O§Jbr ¶m O‘©ßbmÁ‘ g{hV à‘wI
A§Jya CËnmXH$ joÌm| go Z‘yZm| H$mo H$da H$aHo$ dm¶ag Ho$ IVao H$m
{dûcofU H$aZo H$s Amdí¶H$Vm Wr& A§Jya Ho$ Z‘yZo ‘hmamï´>,
H$Zm©Q>H$, V{‘bZmSw>, Am§Y« àXoe, Oå‘y Am¡a H$í‘ra O¡go {d{^Þ
amÁ¶m| go EH$Ì {H$E JE& dm¶ag Ho$ IVao Ho$ {dûcofU Ho$ {bE
Amdí¶H$ Hw$b 537 Z‘yZm| ‘| go, 485 Z‘yZo EH$Ì {H$E JE Am¡a
ßbm§Q> n¡Wmobm°Or {S>drOZ, ^mH¥$AZwn-^mH¥$AZwg§, ZB© {X„r ‘|
EMQ>rEg {dûcofU H$s à{H«$¶m ‘| h¢& BgHo$ Abmdm, eof 52 Z‘yZo
Vob§JmZm Am¡a {‘Omoa‘ amÁ¶m| go EH$Ì {H$E OmE§Jo& EMQ>rEg ‘|
nmE JE dm¶ag H$m gË¶mnZ ^mH¥$AZwn-^mH¥$AZwg§, ZB© {X„r
Am¡a ^mH¥$AZwn-amA§AZwH|$, nwUo XmoZm| ‘| à{H«$¶mYrZ h¡&

H¥${f ì¶dgm¶ CØdZ (E~rAmB©) H|$Ð ~mahdt
¶moOZm H$m KQ>H$ - II "amï´>r¶ H¥${f ZdmMma {Z{Y
(EZEAmB©E’$)'
^mH¥$AZwn-amA§AZwH|$ ‘| 2020 ‘| EH$ EJ«r-{~OZog BZŠ¶y~oeZ
g|Q>a ñWm{nV {H$¶m J¶m, Omo BgHo$ g§MmbZ H$m Vrgam df© Wm&
g‘rjmYrZ Ad{Y Ho$ Xm¡amZ, H|$Ð Zo H¥${f joÌ Ho$ ^rVa ZdmMma,
CÚ‘erbVm Am¡a {dH$mg H$mo ~‹T>mdm XoZo Ho$ CÔoí¶ go H$B©
J{V{d{Y¶m± H$s¨& Bg Ad{Y Ho$ Xm¡amZ H$s JB© Hw$N> à‘wI
J{V{d{Y¶m± Bg àH$ma h¢&

A. gbmhH$ma g{‘{V H$s ~¡R>H|$
df© 2023 Ho$ Xm¡amZ gbmhH$ma g{‘{V H$s Mma ~¡R>H|$ Am¶mo{OV
H$s JBª& 10 go A{YH$ n[a¶moOZmAm| H$m AmH$bZ {H$¶m J¶m,
MMm© H$s JB© Am¡a BZ‘| go 10 n[a¶moOZmAm| H$mo ^mH¥$AZwn-
amA§AZwH|$ Ho$ E~rAmB© H|$Ð go g‘W©Z XoZo H$s {g’$m[ae H$s JB©& 

~. E‘AmoE na hñVmja H$m¶©H«$‘
1. E’$nrgr ’$m‘© Qy> ’$moH©$ Am¡a ‘ogg© EJ«moµOr Am°J}{ZŠg àmBdoQ>

{b{‘Q>oS> H$s ñWmnZm ‘| ghm¶Vm Ho$ {bE Vhgrb ‘mYm
({Obm-gmobmnwa) Ho$ {H$gmZ g‘yhm| H$s nhMmZ H$s JB©, Hw$H$sµO
Am¡a bÈx>Am| Ho$ g§dY©Z Ho$ {bE nmo‘og nmCS>a Ho$ Cn¶moJ na
g‘W©Z ~‹T>mEJm& BZ g§ñWmAm| Ho$ à{V{Z{Y¶m| Zo E~rAmB© Ðmj
Ho$ gmW E‘AmoE na hñVmja {H$E& ’$m‘© Qy> ’$moH©$ Ho$ lr hf©b
^mogbo Am¡a ‘ogg© EJ«moµOr Am°J}{ZŠg àmBdoQ> {b{‘Q>oS> Ho$ lr
‘hoe bm|T>o Zo 16 ‘B©, 2023 H$mo ^mH¥$AZwn-amA§AZwH|$, nwUo
Ho$ gmW E‘AmoE na hñVmja {H$E&

2. Xmo àñVmd AWm©V; ‘ogg© ’«o$íQ>m ’$m‘©g© àmoS>çyga H§$nZr
{b{‘Q>oS> Ûmam {H$e{‘e Am¡a Oyg CËnmXZ BH$mB© H$s ñWmnZm
Am¡a ‘ogg© aoµOZoar EbEbnr Ûmam àñVwV {H$e{‘e O¡‘ Am¡a

identified as one of the locations for establishment of
Clean Plant Center (CPC). To understand the profile
of viruses, present in Indian vineyards, hazard
analysis was needed to be carried out on covering the
samples from major grape growing areas including
major cultivars, wild relatives, germplasm. The
grapevine samples were collected from different states
like Maharashtra, Karnataka, Tamil Nadu, Andhra
Pradesh, Jammu and Kashmir. Among 537 total
samples required for hazard analysis, 485 samples
were collected and are in the process of HTS analysis
at Division of Plant Pathology, ICAR-IARI, New
Delhi. Further, remaining 52 samples will be collected
from Telangana and Mizoram States. Validation of the
detected viruses in HTS is under process both at
ICAR-IARI, New Delhi and ICAR-NRCG, Pune.

Agri-Business Incubation (ABI) Centre
Component-II of the XII Plan ‘National
Agriculture Innovation Fund (NAIF)’
An Agri-Business Incubation Centre was established
at ICAR-NRC Grapes in 2020, marking the third year
of its operation. Throughout the reporting period, the
centre undertook several activities aimed at fostering
innovation, entrepreneurship, and growth within the
agriculture sector. Some of the key activities
performed during this period are as follows.

a. Advisory Committee Meetings:
Four meetings of advisory committee were conducted
during the year 2023. More than 10 projects were
evaluated, discussed and out of these, 10 projects were
recommended for extending support from ABI Centre
of ICAR-NRC for Grapes, Pune.

b. MOA signing events:
1. Farmer groups from tehsil Madha (Dist- Solapur)

were identified to support for establishment of
FPC “Farm to Fork” and M/s AgroZee Organics
Pvt. Ltd, to extend support on “Utilization of
Pomace powder for enrichment of Cookies and
laddoo.” Representatives of these entities signed
MoAs with ABI Draksha. Mr. Harshal Bhosale of
Farm to Fork and Mr. Mahesh Londhe of M/s
AgroZee Organics Pvt. Ltd, signed the MoAs with
ICAR-NRCG, Pune on May 16, 2023.

2. Two proposals viz.; “Establishment of Raisin and
Juice Production Unit” by M/s Freshta Farmers
Producer Company Limited and “Production of
raisin jam and raisin mouth freshener” submitted
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{H$e{‘e ‘mCW ’«o$eZa H$m CËnmXZ H$mo gbmhH$ma ~moS>© Ûmam
g‘W©Z Ho$ {bE nhMmZm J¶m Wm& 

3. ^mH¥$AZwn-amA§AZwH|$ Ho$ EJ«r-{~OZog BZŠ¶y~oeZ (E~rAmB©-
Ðmj) H|$Ð Zo 27 AŠQy>~a, 2023 H$mo BZ g§ñWmAm| Ho$ gmW
g‘Pm¡Vm kmnZ (E‘AmoE) na hñVmja {H$E& ‘ogg© ’«o$íQ>m
’$m‘©g© àmoS>çyga H§$nZr {b{‘Q>oS> Ho$ lr XrnH$ H$mJ©b Am¡a E‘
Ho$ lr gwOrV Hw$S>mbo/Eg am¶ñZoar EbEbnr Ho$ gmW E‘AmoE
na hñVmja {H$E&

4. 01 {Xg§~a, 2023 H$mo dZ ñQ>m°n {S>{OQ>b EJ«rgmoë¶yeZ
àmBdoQ> {b{‘Q>oS> Ho$ S>m°. àVmnqgh MìhmU Am¡a amO¶moJ EJ«mo
H$s gwlr. [a{Õ amUo Ho$ gmW E‘AmoE na hñVmja {H$E&

g. BÝŠ¶y~o{Q>¶m| H$s ‘mÝ¶Vm
1. h‘mar BZŠ¶y~oQ>r ‘ogg© EJ«moµOr Am°J}{ZŠg àmBdoQ> {b{‘Q>oS> Ho$

lr ‘hoe bm|T>o, EZEEggr H$m°åßboŠg, ZB© {X„r (18 ‘mM©,
2023) ‘| Ep½bd-2023 - X {‘boQ> M¡b|O Ho$ {dOoVm Wo& 

2. EJ«moOr Am°J}{ZŠg H$mo ImÚ àg§ñH$aU CÚmoJ ‘§Ìmb¶ Ûmam
ñQ>mQ>©-An J«¢S> M¡b|O {dOoVm Kmo{fV {H$¶m J¶m, loUr- ~mOam
Ho$ Am°Z-’$m‘© Am¡a Am°Z-eoë’$ Am¡a J«m‘rU ñVa Ho$ gwa{jV
XrK©H$m{bH$ ^§S>maU Ho$ {bE àm¡Úmo{JH$s& CÝh| {ÛVr¶ {dœ
ImÚ ^maV 2023 (3-5 Zd§~a 2023) Adga na ‘mZZr¶
amï´>n{V lr‘Vr Ðm¡nVr ‘w‘y© Ho$ Ûmam gå‘m{ZV {H$¶m J¶m& 

3. lr bm|T>o, EJ«moµOr Am°J}{ZŠg H$mo h¡Xam~mX ‘| 27-28 Zd§~a
2023 Ho$ Xm¡amZ A§Vam©ï´>r¶ Ý¶yQ´>r AZmO H$Ýd|eZ
(AmB©EZgrgr) 5.0 Ho$ Xm¡amZ nmofH$ AZmO AdmS²g© -2023
‘| df© Ho$ gd©loð> CÚ‘r nwañH$ma Ho$ ê$n ‘| ‘mÝ¶Vm Xr JB©&
¶h à{V{ð>V gå‘mZ lr ‘hoe bm|T>o H$mo joÌ ‘| CZHo$ CËH¥$ï>
¶moJXmZ Ho$ {bE {X¶m J¶m, Omo CZH$s CÚ‘erbVm ¶mÌm ‘|
EH$ ‘hËdnyU© ‘rb H$m nËWa h¡& 

by M/s Raisnery LLP were identified by advisory
board to support. 

3. Agri-Business Incubation (ABI-Draksha) Centre
of ICAR-NRCG signed Memorandum of
Agreements (MoAs) with these entities on October
27, 2023. Mr. Deepak Kargal of M/s Freshta
Farmers Producer Company Limited and Mr. Sujit
Kudale of M/s Raisnery LLP signed the MoAs
with ICAR-NRCG.

4. On December 01, 2023, Dr. Pratapsinh Chavan of
One Stop Digital Agrisolutions Pvt. Ltd. and Ms.
Riddhi Rane of Rajyog Agro signed the MoAs
with ICAR-NRCG.

c. Recognition of Incubatees
1. Our incubatee Mr Mahesh Londhe of M/s AgroZee

Organics Pvt. Ltd., was winner of Aglive-2023 –
The Millet Challenge at NASC Complex, New
Delhi (March 18, 2023). 

2. AgroZee Organics was also the Winner of the
Start-up Grand Challenge by Ministry of Food
Processing Industries Category- Technology for
on-farm & on-shelf and rural-level safe long-term
storage of millets. He was awarded by Smt.
Droupati Mrumu Hon’ble President of India on
occasion of 2nd World Food India 2023 (3-5 Nov
2023) at Bharat Mandapam, New Delhi.

3. Mr. Londhe of AgroZee Organics was also
recognized as Best Entrepreneur of the Year
Award" at the "Poshak Anaj Awards-2023" during
the International Nutri Cereal Convention (INCC)
5.0 during 27-28th November 2023 at in
Hyderabad for his outstanding contributions to the
field. 

H«$.g§. /
S.No.

{XZm§H$ / Date CÚmoJ gå‘obZ ‘| ^mJrXmar / Participation in Industry meet

1 31 AŠQy>~a,2023
/ 31 October, 2023

~|Jbwé ‘| AmB©nrQ>rE‘ ¶y{ZQ>, ̂ mH¥$AZwn, ZB© {X„r Ho$ gh¶moJ go ̂ mH¥$AZwn- ̂ m~mAZwg§ Ûmam Am¶mo{OV
CÚmoJ gå‘obZ-2023 ‘| ̂ mH¥$AZwn-amA§AZwH|$, nwUo H$s ì¶mdgm{¶H$ àm¡Úmo{J{H$¶m|/ {H$ñ‘m|/CËnmXm|
Am¡a E~rAmB© Ðmj J{V{d{Y¶m| na MMm© H$s&
Discussed commercialized technologies/varieties/products and ABI Draksha activities
of ICAR-NRCG, Pune in the Industry Meet -2023 organized by ICAR-IIHR, in
collaboration with IPTM Unit, ICAR, New Delhi at Bengaluru. 

S>. g§doXrH$aU/OmJê$H$Vm go g§~§{YV J{V{d{Y¶m±
H¥${f-ì¶dgm¶ {dH$mg/OmJê$H$Vm H$m¶©H«$‘ Am¶mo{OV

d.  Activities related to sensitization/awareness
Agri-business Development/Awareness Programs
Organized 
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H«$.g§. /
S.no.

{XZm§H$ / Date g§doXrH$aU/OmJê$H$Vm H$m¶©H«$‘ / Sensitization/awareness Programmes

1 26 OZdar /
January, 2023

^mH¥$AZwn-amA§AZwH|$, nwUo Zo ~mOam OmJê$H$Vm H$m¶©H«$‘ H$m Am¶moOZ {H$¶m& E~rAmB©-Ðmj Ho$ EH$
BZŠ¶y~oQ> ‘hoe bm|T>o Zo ~mOam Am¡a CnbãY CËnmXm| Ho$ ñdmñÏ¶ bm^m| Ho$ ~mao ‘| OmJê$H$ {H$¶m& /
ICAR- NRCG, Pune arranged Millets awareness program. Mahesh Londhe an incubatee
of ABI-Draksha sensitized on health benefits of millets and available products.

2 30 OZdar / January,
2023

E~rAmB©-Ðmj Zo Ho$.Ho$. dmK H$m°boO, Zm{gH$ ‘| EJ«ràoÝ¶moa{en Amo[aE§Q>oeZ àmoJ«m‘ H$m Am¶moOZ
{H$¶m& E~rAmB© Ðmj J{V{d{Y¶m|, H¥${f àUmbr ‘| CnbãY ì¶mdgm{¶H$ Adgam| Am¡a ‘m¡OyXm ñQ>mQ>©An
BH$mo{gñQ>‘ Ho$ ~mao ‘| ~Vm¶m J¶m 140 go A{YH$ ¶wdm {X‘mJm| go AZwamoY {H$¶m J¶m {H$ do Xoe H$s
ñQ>mQ>©An g§ñH¥${V ‘| Adgam| H$m bm^ CR>mZo Ho$ {bE A{^Zd {dMmam| H$m Cn¶moJ H$a|& / 
ABI-Draksha organized an -gripreneurship Orientation Program at K.K. Wagh College,
Nashik. ABI Draksha activities, available business opportunities in agriculture system
and existing startup ecosystem was narrated More than 140 Young minds were requested
to use Innovative Ideas to avail opportunities in startups culture of the country. 

3 30 OZdar / January,
2023

Ho$ S>r Eg nr H¥${f ‘hm{dÚmb¶, Zm{gH$ ‘| E~rAmB© Ðmj Ûmam EJ«ràoÝ¶moa{en Amo[aE§Q>oeZ àmoJ«m‘ H$m
Am¶moOZ {H$¶m J¶m& N>mÌm| H$mo H¥${f Ho$ joÌ ‘| ì¶mdgm{¶H$ J{V{d{Y¶m| H$m g‘W©Z H$aZo Ho$ {bE
E~rAmB© Ðmj J{V{d{Y¶m| go AdJV H$am¶m J¶m& ¶wdm {X‘mJm| go ZdrZ {dMmam| H$m Cn¶moJ H$aZo Am¡a
ñQ>mQ>©An J{V{d{Y¶m| H$mo ewê$ H$aZo H$m AZwamoY {H$¶m J¶m Wm, E~rAmB© Ðmj {Z{üV ê$n go CZH$m
g‘W©Z H$aoJr& A~r Ðmj H$m¶©H«$‘ ‘| 45 {dÚm{W©¶m| Ho$ g‘yh Zo ^mJ {b¶m& / 
An Agripreneurship Orientation Program was organized by ABI Draksha at K D S P
Agricultural College, Nashik. The students were apprised on ABI Draksha activities to
support business activities in the sector of agriculture. The young minds were requested
to use innovative ideas and initiate startups activities, -BI Draksha will definitely support
them. ABI Draksha A group of 45 students attended the program

4 01 ‘mM© / March,
2023

ñ‘mQ>© àmoOoŠQ> A§VJ©V gVmam {Obo Ho$ 110 {H$gmZm| Ho$ EH$ g‘yh Zo ^mH¥$AZwn-amA§AZwH|$, nwUo H$m
Xm¡am {H$¶m& AmJ§VwH$m| H$mo E~rAmB©-Ðmjm Ho$ ~mao ‘| OmJê$H$ Am¡a AÚVZ {H$¶m J¶m&  J{V{d{Y¶m|
Am¡a g‘J« {dH$mg Ho$ {bE E’$nrAmo Am¡a E’$nrgr ñWm{nV H$aZo H$m AZwamoY {H$¶m J¶m& / 
A group of 110 farmers from Satara district visited ICAR-NRCG, Pune SMART Project.
Visitors were sensitized  updated on ABI-Draksha activities and requested to establish
FPO and FPC for overall development. 

5 28 AJñV /
August, 2023

Ho$S>rEgnr H$m°boO Am°’$ EJ«rH$ëMa, Zm{gH$ Ho$ 120 N>mÌm| Am¡a 6 ñQ>m’$ gXñ¶m| Ho$ EH$ g‘yh Zo
^mH¥$AZwn-amA§AZwH|$, nwUo H$m Xm¡am {H$¶m& g‘yh H$mo E~rAmB© Ðmj J{V{d{Y¶m|, CnbãY
àm¡Úmo{J{H$¶m|, H¥${f ì¶dgm¶ joÌ ‘| Adgam| Am¡a ñQ>mQ>©An Ho$ ‘hËd na OmJê$H$ {H$¶m J¶m& / 
A group of 120 students and 6 staff members from KDSP College of Agriculture,
Nashik Visited ICAR-NRCG, Pune. Group was sensitized on -BI Draksha activities,
updated on available technologies, opportunities in Agribusiness sector and
importance of startups.

6 04 {gVå~a /
September,  2023

g§ñH$ma JwéHw$b ñHy$b, nwUo Ho$ 200 N>mÌm| Zo ^mH¥$AZwn-amA§AZwH|$, nwUo H$m Xm¡am {H$¶m& N>mÌm| H$mo
E~rAmB© Ðmj J{V{d{Y¶m|, ^mH¥$AZwn-amA§AZwH|$ ‘| CnbãY àm¡Úmo{J{H$¶m|, H¥${f ì¶dgm¶ joÌ ‘|
Adgam| na g§doXZerb ~Zm¶m J¶m& / 
200 Students of Sanskar Gurukul School, Pune Visited ICAR-NRCG, Pune. Students
were sensitized on ABI Draksha activities, available technologies at ICAR-NRCG,
opportunities in Agribusiness sector.
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H«$.g§. /
S.no.

{XZm§H$ / Date g§doXrH$aU/OmJê$H$Vm H$m¶©H«$‘ / Sensitization/awareness Programmes

7 27 {gVå~a /
September , 2023

Ah‘XZJa go EJ«moàmo (E’$nrgr) Ho$ 20 {H$gmZm| Ho$ EH$ g‘yh Zo ^mH¥$AZwn-amA§AZwH|$, nwUo H$m Xm¡am
{H$¶m& g‘yh H$mo E~rAmB© J{V{d{Y¶m| Ho$ ~mao ‘| g§doXZerb ~Zm¶m J¶m Am¡a H¥${f joÌ ‘| ì¶mnma Ho$
Adgam| na AÚVZ {H$¶m J¶m& g‘yh Zo E~rAmB© g|Q>a ‘| em{‘b hmoZo Ho$ {bE é{M {XImB©& / 
A group of 20 farmers of -groPro (FPC) from -hmednagar visited IC-R-NRCG, Pune.
The group was sensitized on ABI activities and updated on business opportunities in
agricultural sector. The group showed interest to join ABI Centre. 

8 05 AŠQy>~a /
October, 2023

Ho$.Ho$. dmK H$m°boO Am°’$ hm°{Q©>H$ëMa, Zm{gH$ Ho$ 47 N>mÌm| Ho$ EH$ g‘yh Zo ^mH¥$AZwn-amA§AZwH|$,
nwUo H$m Xm¡am {H$¶m& CnbãY noQ>|Q> Am¡a J¡a-noQ>|Q> àm¡Úmo{J{H$¶m| na MMm© H$s JB© Am¡a E~rAmB© Ðmj
J{V{d{Y¶m| na AÚVZ {H$¶m J¶m& {dÚm{W©¶m| H$mo Xoe H$s ñQ>mQ>©An g§ñH¥${V H$s OmZH$mar Xr JB©& /
A group of 47 students from K.K. Wagh College of Horticulture Nashik visited ICAR-
NRCG, Pune. Available patented and non-patented technologies were discussed and
updated on ABI Draksha activities. Students were informed on startup culture of the
country.   

9 06 Zdå~a /
November, 2023

Ho$.Ho$. dmK H$m°boO Am°’$ ’y$S> Q>oH$ Zm{gH$ Ho$ 32 N>mÌm| Ho$ EH$ g‘yh Zo ^mH¥$AZwn-amA§AZwH|$, nwUo
H$m Xm¡am {H$¶m& ì¶dgm¶ ewê$ H$aZo Ho$ {bE CnbãY E~rAmB© J{V{d{Y¶m| Am¡a àm¡Úmo{J{H$¶m| na
g§doXZerb& / 
A group of 32 students from K.K. Wagh College of Food tech Nashik visited ICAR-
NRCG, Pune. Sensitized on ABI activities and technologies available to start the
business.

H«$.g§. /
S.no.

{XZm§H$ / Date ~mVMrV/àm¡Úmo{JH$s MMm©E± / Negotiation/Technology Discussions

1 26 OwbmB© / July,
2023

^mH¥$AZwn-amA§AZwH|$, nwUo Ûmam {dH${gV àm¡Úmo{JH$s na H$Þ‹S>, V{‘b, qhXr, VobwJw Am¡a ‘amR>r
{’$ë‘m| Ho$ à{gÕ A{^ZoVm lr a{d H$mbo Or Ho$ gmW MMm© H$s JB©& lr H$mbo An{eï> AdYmaUm go
YZ go g§~§{YV {dH${gV VH$ZrH$m| go à^m{dV Wo& CÝh| ì¶dgm¶ ewê$ H$aZo Ho$ {bE E~rAmB© Ðmj Ho$
nmg CnbãY gw{dYmAm| Ho$ ~mao ‘| AnS>oQ> {H$¶m J¶m Wm& / 
Technology developed by ICAR-NRCG, Pune were discussed with Mr Ravi Kale ji,
known actor of Kannada, Tamil, Hindi, Telugu and Marathi movies. Mr Kale was
impressed by developed technologies related to wealth from waste concept. He was
updated on facilities available with ABI Draksha to start the business. 

2 29 {gVå~a /
September, 2023

CnbãY VH$ZrH$m| na lr gwOrV MH«$dVu Ho$ gmW MMm© H$s JB©& CÝhm|Zo ‘m§Oar ‘o{S>H$m AmYm[aV
VH$ZrH$m| ‘| é{M {XImB©& CÝh| E~rAmB© Ðmj H$s J{V{d{Y¶m| Ho$ à{V g§doXZerb ~Zm¶m J¶m& /
Available technologies were discussion with Mr Sujit Chakrabarty. He showed interest
in Manjari Medika based technologies.  He was sensitized on ABI Draksha activites.

3 25 AŠQy>~a /
October, 2023

VmgJm§d, gm§Jbr Ho$ lr {Xbrn OmoJboH$a Am¡a lr ~mbmgmo nm{Q>b Zo E~rAmB© Ðmj H$m Xm¡am {H$¶m&
CÝh| E~rAmB© Ðmj Ûmam g§Mm{bV J{V{d{Y¶m| Ho$ ~mao ‘| AnS>oQ> {H$¶m J¶m& CÝh| H¥${f joÌ ‘| CnbãY
ì¶mnma Ho$ Adgam| H$s OmZH$mar Xr JB©& / 
Mr Dilip Jogalekar and Mr Balaso Patil from Tasgaon, Sangli visited -BI Draksha. They
were updated about activities being conducted by ABI Draksha. They were informed
on available business opportunities in agriculture sector. 
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~mahdt ¶moOZm H$m KQ>H$-I "amï´>r¶ H¥${f ZdmMma
{Z{Y (EZEAmB©E’$)'
df© Ho$ Xm¡amZ AmB©nr aIaImd, EZ~rE AZwnmbZ Am¡a
ì¶mdgm¶rH$aU J{V{d{Y¶m§ ewê$ H$s JBª&

df© Ho$ Xm¡amZ AmB©Q>rE‘¶y Zo 4 noQ>|Q> Ho$ {bE AmB©nr aIaImd
J{V{d{Y¶m§ H$s¨, noQ>|Q> Ho$ {bE EZ~rE AZwnmbZ {H$¶m Am¡a
ì¶mdgm¶rH$aU Am¡a AÝ¶ AmB©nrAma g§~§{YV J{V{d{Y¶m| Ho$
‘mÜ¶‘ go AmB©nr g§ajU Am¡a àm¡Úmo{JH$s hñVm§VaU H$s gw{dYm
àXmZ H$s Omo Bg àH$ma h¢:

1) ì¶mdgm¶rH$aU Am¡a noQ>|Q> Ho$ g§~§Y ‘| {ZU©¶ boZo Ho$ {bE
{XZm§H$ 18/07/2023 Am¡a 05/10/2023 na Xmo ITMC
~¡R>H|$ Am¶mo{OV H$s JBª&

2) ^mH¥$AZwn-amA§AZwH|$ Zo {dœ ~m¡{ÕH$ g§nXm {Xdg- 26
Aà¡b, 2023 ‘ZmZo Ho$ {bE 25 Aà¡b, 2023 H$mo EH$
Am°ZbmBZ H$m¶©H«$‘ Am¶mo{OV {H$¶m& H$m¶©H«$‘ H$s AÜ¶jVm
S>m°. H$m¡{eH$ ~°ZOu, {ZXoeH$, ^mH¥$AZwn-amA§AZwH|$ Zo H$s
Am¡a g‘Ýd¶ lr‘Vr H${dVm ‘w§S>ZH$a Zo {H$¶m& H$m¶©H«$‘ ‘|
g§ñWmZ Ho$ d¡km{ZH$ Am¡a VH$ZrH$s H$‘©Mm[a¶m| go Hw$b 29
à{V^m{J¶m| Zo ̂ mJ {b¶m& brJm{gg g{d©goO àmBdoQ> {b{‘Q>oS>
H$s Amoa go gwlr A{X{V JhbmoV Zo AmB©nr OmJê$H$Vm
ì¶m»¶mZ {X¶m Am¡a gwlr Á¶mo{V eoIa Zo ì¶mdgm¶rH$aU Ho$
{bE AmB©nr Ho$ Cn¶moJ na ì¶m»¶mZ {X¶m&

3) noQ>|Q> AmdoXZ 202011014416 Am¡a 202221023880 Ho$
{bE AmB©nrAmo ‘| E’$B©Ama CÎma Am¡a gwZdmB© à{V{H«$¶m O¡gr
Amdí¶H$ J{V{d{Y¶m§ àñVwV H$s JBª&

4) EH$ noQ>|Q> AmdoXZ (g§»¶m 202011014416) Am{YH$m[aH$
Vm¡a na noQ>|Q> g§»¶m 455647 Ho$ gmW àXmZ {H$¶m J¶m&

Component-I of the XII Plan Scheme
"National Agriculture Innovation Fund
(NAIF)
During the year IP maintenance, NBA compliance and
commercialization activities were undertaken.

During the year ITMU did IP maintenance activities
for 4 patents, carried out NBA compliances for the
patents and facilitated for IP protection and
technology transfer through commercialization and
other IPR related activities which are as follows:

1) Two ITMC meetings were organized on
18/07/2023 and 05/10/2023 to take decisions
regarding commercialization and patents.

2) ICAR-NRCG organized an online program on 25
April 25, 2023 to Celebrate World Intellectual
Property Day-- 26th April, 2023. The program
was chaired by Dr. Kaushik Banerjee, Director,
ICAR-NRCG and coordinated by Mrs. Kavita
Mundankar, Scientist and I/c ITMU. A total of 29
participants from Scientific and Technical staff of
the Institute attended the program. From Legasis
Services Private Ltd Ms. Aditi Gehlot, Delivered
an IP awareness lecture and Ms. Jyoti Shekar
Delivered a lecture on use of IP for
commercialization.

3) The necessary activities like FER reply and
hearing response was submitted at IPO for the
patent Application 202011014416 and
202221023880.

4) One Patent Application (Number 202011014416)
has been officially granted with Patent No.
455647.

H«$.g§. / 
S.no.

H¥${f-ì¶dgm¶ {dH$mg/OmJê$H$Vm H$m¶©H«$‘ H$m¶©H«$‘ / 
Agri-business Development/Awareness Programs Programme

{XZm§H$ / Date à{V^mJr g§»¶m / 
No. of participants

1 ^mH¥$AZwn-amA§AZwH|$ ‘| ^mH¥$AZwn-H|$Ðr¶ H$nmg àm¡Úmo{JH$s AZwg§YmZ g§ñWmZ,
^mH¥$AZwn-nwîn AZwg§YmZ {ZXoemb¶ Am¡a ^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶ Ho$ gh¶moJ go "H¥${f ñQ>mQ>©-An nm[apñW{VH$s V§Ì ‘| ZdmMma Am¡a
BZŠ¶y~oeZ H$m {gZOu' na H$m¶©embm Am¶mo{OV H$s JB© Wr& Am‘§{ÌV BZŠ¶y~oQ²g Zo
Bg H$m¶©H«$‘ ‘| A{^Zd {dMma àñVwV {H$E&
Workshop on "Synergy of Innovation and Incubation in Agri Start-up
Ecosystem' was organized at ICAR-NRCG in collaboration with ICAR-
CIRCOT, ICAR-DOGR and ICAR-DFR. Invited incubatees presented
innovative ideas in this event.
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5) dm{f©H$s ewëH$ O‘m H$aHo$ Mma noQ>|Q> H$m ZdrZrH$aU {H$¶m&

6) A§Jya {ZU©¶ g‘W©Z àUmbr Ho$ {bE EJ«rAmo{Q>Šg Q>oŠZmobm°OrO
(Amonrgr) àmBdoQ> {b{‘Q>oS> Ho$ gmW EH$ àm¡Úmo{JH$s bmBg|g
g‘Pm¡Vo (Q>rEbE) na hñVmja {H$E JE&

7) noQ>|Q> AmdoXZ 202011014416 Ho$ {bE EZ~rE g‘Pm¡Vm
{Zînm{XV {H$¶m&

8) E’$EgEg A{Y{Z¶‘, 2006 Ho$ AZwnmbZ Ho$ {bE ImÚ
Ed§ Am¡f{Y àemgZ ^maVr¶ ImÚ gwajm Am¡a ‘mZH$
àm{YH$aU go VmOo ’$b Am¡a ~oH$ar CËnmXm| Ho$ {dnUZ Ho$
{bE ZdrZrH¥$V E’$EgEgEAmB© bmBg|g/n§OrH$aU&
ZdrZrH¥$V n§OrH$aU (g§»¶m 21518181000187) nm§M
gmb 12-03-2023 go 11-03-2028 VH$ d¡Y h¡& 

9) g§ñWmZ H$s do~gmBQ> H$mo AmB©Q>rE‘¶y Ho$ H$m¶m], àm¡Úmo{J{H$¶m|,
ì¶mdgm¶rH$aU à¶mgm| Am¡a ~m¡{ÕH$ g§nXm A{YH$ma Am{X
H$mo aoIm§{H$V H$aZo dmbo do~noO Ho$ gmW Z¶m {H$¶m J¶m&

10)23 ‘B©, 2023 H$mo AmB©nr E§S> Q>rE‘ ¶y{ZQ>, ^mH¥$AZwn
‘w»¶mb¶, ZB© {X„r Am¡a OoS>Q>rE‘¶y AmB©AmB©EMAma Ûmam
dMw©Ab ‘moS> ‘| Am¶mo{OV AmB©Q>rE‘¶y H$s g‘rjm ~¡R>H$ ‘|
^mJ {b¶m& {Og‘| à^mar AmB©Q>rE‘¶y Zo 2018-19 go
2022-23 H$s Ad{Y Ho$ Xm¡amZ AmB©Q>rE‘¶y Ûmam {H$E Om
aho H$m¶m] Am¡a J{V{d{Y¶m| na EH$ g§{já àñVw{V Xr&

^mH¥$AZwn-A^mg§AZw n[a¶moOZm-’$b (A§Jya)
{S>{OQ>b amoJ ‘mZ{MÌ {dH${gV H$aZo Ho$ {bE ‘hËdnyU©
amoJm| Ho$ {bE A§Jya CJmZo dmbo joÌm| H$m gd}jU
AŠQy>~a 2022-{gV§~a 2023 Ho$ Xm¡amZ amoJ (nrS>rAmB©) gd}jU
S>oQ>m Ho$ {bE bw{Y¶mZm, amO|ÐZJa, {dO¶nwam, no[a¶mHw$b‘, amhþar
Am¡a nwUo A^mgAZwn H|$Ðm| Ho$ {bE {S>{OQ>b amoJ ‘mZ{MÌ ~ZmE&
A^mgAZwn H|$Ðm| Ho$ {bE nmCS>ar {‘bS>çy, S>mCZr {‘ëS>¶y,
EÝW«oŠZmoO Am¡a JwÀN> g‹S>Z Ho$ {bE ’$gb {dH$mg MaU Ho$ g§~§Y
‘| A§Jya amoJ H$s KQ>ZmAm| Ho$ gd}jU S>oQ>m Ho$ {bE Hw$b 48
{S>{OQ>b ‘mZ{MÌ {dH${gV {H$E JE Wo& 
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5) Four patents were renewed by submitting the
annuity fees.

6) One Technology License Agreement (TLA)
signed with Agriotics Technologies (OPC) Private
Limited for Decision Support System for Grapes.

7) NBA agreement was executed for patent
application 202011014416.

8) Renewed FSSAI license/ Registration for
marketing of fresh fruits and bakery products
from Food and Drug Administration Food Safety
and Standards Authority of India for compliance
of FSS Act, 2006. The renewed Registration no.
21518181000187 is valid for five years from 12-
03-2023 and valid upto 11-03-2028

9) The institute's website has been refreshed with a
dedicated webpage outlining the functions of the
ITMU, technologies, commercialization efforts,
and intellectual property rights (IPRs) etc.

10) Participated in the review meeting of ITMUs on
23rd May, 2023 organized by IP&TM Unit, ICAR
Hqrs., New Delhi and ZTMU IIHR in virtual
mode. In which I/c ITMU delivered a brief
presentation on the work and activities being
undertaken by the ITMU during the period 2018-
19 to 2022-23. 

ICAR-AICRP on Fruit (Grapes)
Survey of grape growing areas for important
diseases to develop digital disease map
Digital disease maps were created for Ludhiana,
Rajendranagar, Vijayapura, Periyakulam, Rahuri and
Pune AICRP Centers for disease (PDI) survey data for
October 2022 - September 2023. A total number of 48
digital maps for survey data of grape disease
incidence with respect to crop growth stage for
powdery mildew, downy mildew, anthracnose, and
bunch rot for the AICRP centers were developed.

jjj
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Am{Xdmgr Cn¶moOZm (Q>rEgnr)
BZnwQ> {dVaU
Q>rEgnr n[a¶moOZm Ho$ VhV H¥${f ’$gbm| ‘| AÀN>r H¥${f nÕ{V¶m|
na H¥${f-BZnwQ> {dVaU Am¡a à{ejU H$m¶©H«$‘ 14.02.2023 H$mo
^rbXma Jm±d, VmbwH$m gQ>mZm, {Obm Zm{gH$ ‘| Am¶mo{OV {H$¶m
J¶m& Bg H$m¶©H«$‘ Ho$ Xm¡amZ ^mH¥$AZwn-amA§AZwH|$, nwUo Zo EgQ>r
dJ© Ho$ 20 {H$gmZm| H$mo ~¡Q>ar Mm{bV ñào n§n (20 ZJ), ¶y[a¶m
(50 {H$J«m), EgEgnr (50 {H$J«m), nmoQ>o{e¶‘ gë’o$Q> (50
{H$J«m), ‘¡¾r{e¶‘ gë’o$Q> (25 {H$J«m), qOH$ gë’o$Q> (25 {H$J«m)
Am¡a ’o$ag gë’o$Q> (25 {H$J«m) {dV[aV {H$E& IanVdmaZmer Am¡a
H$sQ>ZmeH$ AZwà¶moJ Ho$ {bE ñào n§n Ho$ à^mdr Cn¶moJ na ^r
àXe©Z àXmZ {H$¶m J¶m&

Tribal Sub Plan (TSP)
Input distribution
The agri-input distribution and training program on
good agriculture practices in agricultural crops was
conducted at village Bhildar, Tal-Satana, Dist-Nashik
on 14.02.2023 under TSP project. During this
programme ICAR-NRCG, Pune distributed battery
operated spray pump (20 nos.), urea (50 kg), SSP (50
kg), potassium sulphate (50 kg), magnesium sulphate
(25 kg), zinc sulphate (25 kg) and ferrous sulphate (25
kg) to 20 farmers belonging to ST category. Further
demonstration on effective use of spray pump for
weedicide and pesticide application was also
provided.

CÎma-nyd© nd©Vr¶ Am¡a Am{Xdmgr Cn ¶moOZm H$m¶©H«$‘
Programme for NEH, TSP and SCSP

Zm{gH$ {Obo Ho$ ^rbXma Jm±d  ‘| Q>rEgnr Ho$ VhV H¥${f AmXmZm| H$m {dVaU
Distribution of farm inputs under TSP at village Bhildar of Nashik district

H¥${f {dkmZ H|$Ð, Zmam¶UJm§d Ho$ g‘Ýd¶ go, g§ñWmZ Zo
06.04.2023 H$mo Am{Xdmgr Cn-¶moOZm (Q>rEgnr) Ho$ VhV
H¥${f-BZnwQ> {dVaU Am¡a OmJê$H$Vm H$m¶©H«$‘ H$m Am¶moOZ {H$¶m&
g§ñWmZ Zo nwUo {Obo Ho$ A§~oJm§d VmbwH$m Ho$ amOnwa, ‘’$mobm Am¡a
nm§Jar Jm§dm| Ho$ EgQ>r dJ© Ho$ 30 {H$gmZm| H$mo 500 brQ>a j‘Vm
H$s 30 nmZr H$s Q>§{H$¶m§ {dV[aV H$s h¢& 

n§Jar Ho$ àJ{Verb {H$gmZ lr ~mby dmS>oH$a Zo H$hm {H$ h‘mao
Am{Xdmgr {H$gmZm| Ho$ {bE bmJy {H$¶m J¶m H$m¶m©Ýd¶Z CZH$s
H¥${f Am¶ ~‹T>mZo ‘| ghm¶H$ hmoJm& 

In coordination with Krishi Vidyan Kendra,
Narayangaon, institute organized the agri-input
distribution and awareness programme under Tribal
Sub Plan (TSP) on 06.04.2023. Institute has
distributed 30 water tanks of 500 liter capacity to 30
farmers belonging to ST category of Rajpur, Mafola
and Pangri villages of Ambegaon taluka, district Pune. 

Mr. Balu Wadekar, a progressive farmer of Pangri,
expressed that implemented for our tribal farmers will
be helpful in increase their farm income.
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A§Jya H$s amonU gm‘J«r H$m {dVaU
‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar ZdrZ Ho$ Hw$b 1500 J«mâQ>oS> nm¡Yo
{‘Omoa‘ Ho$ bw§JbmB©, H$mobm{g~ Am¡a M§nB© {Obm| ‘| àXe©Z Ho$
{bE ~mJdmZr {ZXoemb¶, {‘Omoa‘ H$mo {dV[aV {H$E JE& Bgr
Vah, ¶mH$, {Xam§J, AéUmMb àXoe ‘| ^mH¥$AZwn-am¶mAZwH|$ Ho$
{Xam§J Am¡a Ý¶wH$‘mSw§>J ’$m‘© ‘| narjU Ho$ {bE ‘m§Oar ‘o{S>H$m
Am¡a Wm°ångZ grS>b¡g {H$ñ‘m| Ho$ 100 J«mâQ>oS> nm¡Yo CnbãY H$amE
JE&

Distribution of planting material of grapes 
Total 1500 grafted plants of Manjari Medika and
Manjari Naveen were distributed to Directorate of
Horticulture, Mizoram for demonstration at Lunglai,
Kolasib and Champai districts of Mizoram. Similarly,
100 grafted plants of Manjari Medika and Thompson
Seedless varieties were provided for trial at Dirang
and Nyukmadung farm of ICAR-NRC on Yak,
Dirang, Arunachal Pradesh.

Q>rEgnr Ho$ A§VJ©V A§~oJm§d VmbwH$m Ho$ VrZ Jm§dm| ‘| 500 brQ>a nmZr H$s Q>§{H$¶m| H$m {dVaU
Distribution of 500-liter water tanks in three villages of Ambegaon Taluka under TSP

~mJdmZr {ZXoemb¶, ’$m‘© H$mobm{g~, {‘Omoa‘ Zg©ar ‘| A§Jya ~ob| 
Grape vines in nursery at Directorate of Horticulture,

farm Kolasib, Mizoram

{Xam§J, AéUmMb àXoe ‘| Z¶m amonU 
New planting at Dirang, Arunachal Pradesh

AZwgy{MV Om{V Cn ¶moOZm (EggrEgnr)
df© 2023 Ho$ Xm¡amZ, Ah‘XZJa go Hw$b 183 Am¡a OmbZm go
83 EggrEgnr bm^mWu bm^mpÝdV hþE& Ah‘XZJa {Obo Ho$
a§OZImob Am¡a ‘mbr{MZMmoam Ho$ 183 bm^m{W©¶m| H$mo gmo¶m~rZ
Ho$ ~rO (’w$bo gZmJ‘ - Ho$S>rEg- 726) {dV[aV {H$E& OmbZm
{Obo Ho$ H$S>d§Mr Am¡a Z§Xmnwa Jm§dm| Ho$ 83 bm^m{W©¶m| H$mo {S´>n
qgMmB© àUmbr {dV[aV H$s JB©&

Schedule Caste Sub Plan (SCSP)
During the 2023, a total of 183 SCSP beneficiaries
from Ahmednagar and 83 from Jalna were benefited.
Distributed soyabean seeds (Phule Sanagam – KDS-
726) to 183 beneficiaries from Ranjankhol and
Malichinchora of district Ahemednagar. Distributed
drip irrigation system to 83 beneficiaries of
Kadvanchi and Nandapur villages of Jalna district.

jjj
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{dH${gV àm¡Úmo{J{H$¶m§
A§Jya H$s ZB© {H$ñ‘m| H$s nhMmZ
g§ñWmZ ñVa na {H$ñ‘m| na MMm© Am¡a nhMmZ Ho$ {bE 8 {Xg§~a
2023 H$mo g§ñWmZ {H$ñ‘ {d‘moMZ g{‘{V H$s EH$ Am°ZbmBZ
~¡R>H$ ~wbmB© JB©& ’$bm| H$s JwUdÎmm Am¡a CnO ‘mnX§S>m| Ho$ àñVwV
Am§H$‹S>m| Ho$ AmYma na, g{‘{V Zo Xmo g§H$a {H$ñ‘m| H$s nhMmZ H$s
{g’$m[ae H$s&

i. g§H$a "H84-24' H$mo Q>o~b CÔoí¶ Ho$ {bE "‘m§Oar ‘§Owbm'
Ho$ ê$n ‘| nhMmZm J¶m& ¶h àmH¥${VH$ ê$n go ‘moQ>o ‘{U (24-
26 {‘‘r ì¶mg) Am¡a T>rbo JwÀN>m| dmbr H$mbo a§J H$s ~rO
dmbr {H$ñ‘ h¡&

ii. g§H$a "H19-24' H$mo Q>o~b Am¡a ‘wZ¸$m CÔoí¶m| Ho$ {bE
"‘m§Oar ‘Ywam' Ho$ ê$n ‘| nhMmZm J¶m& ¶h ^mar CnO XoZo
dmbr H$mbo a§J H$s {H$ñ‘ h¡&

Technologies developed
Identification of new grape varieties
An online meeting of the Institute Variety Release
Committee was convened on 8th December 2023 to
discuss and identify the varieties at the institute level.
Based on the data on fruit quality and yield parameters
presented, the committee recommended variety
identification of two hybrids.  

i. Hybrid H84-24 was identified as ‘MANJARI
MANJULA’ for table purpose. It is a black
coloured seeded variety with naturally bold berries
(24-26 mm diameter) and loose bunches.    

ii. Hybrid H19-24 was identified as ‘MANJARI
MADHURA’ for table and munakka purposes. It
is a heavy yielding black coloured variety. 

‘m§Oar ‘§Owbm
Manjari Manjula

‘m§Oar ‘Ywam
Manjari Madhura

àm¡Úmo{JH$s AmH$bZ Am¡a ñWmZm§VaU
Technology Assessed and Transferred



dOy©g ~ZmZo Ho$ {bE n[an¹$Vmnyd© {ZîH$m{fV ‘{U¶m| H$m
Cn¶moJ 
dOy©g EH$ CËnmX h¡ Omo n[an¹$Vmnyd© A§Jya ‘{U¶m| go {dH${gV
{H$¶m J¶m h¡& A§Jya H$s JwUdÎmm ‘| gwYma H$aZo Ho$ {bE, ‘{U¶m|
H$mo Xmo ~ma 3-4 {‘‘r Am¡a {’$a 8-10 {‘‘r AmH$ma na JwÀN>m|
go {ZH$mb OmVm h¡& ‘m§Oar ZdrZ, ‘m§Oar {H$e{‘e, {H«$‘gZ
grS>b¡g Am¡a Wm°ångZ grS>b¡g {H$ñ‘m| go Xÿgao ‘{U {ZîH$mgZ
g‘¶ {ZH$bo JE  VmOo, H$ƒo A§Jya ‘{U¶m| H$m Cn¶moJ dOy©g
V¡¶ma H$aZo Ho$ {bE {H$¶m J¶m& ‘{U¶m| H$mo nmZr go AÀN>r Vah
Ymo¶m J¶m Am¡a {’$a 24 K§Q>m| Ho$ {bE nrZo ¶mo½¶ nmZr (1:2) ‘|
{^Jmo¶m J¶m& ^rJo hþE ‘{U¶m| H$mo AbJ {H$¶m J¶m, {’$a go
AÀN>r Vah go YmoH$a ag {ZH$mbZo Ho$ ~mX N>mZ {b¶m J¶m& àmá
dOy©g nmH$ à¶moOZ Ho$ {bE Cn¶wº$ nm¶m J¶m& dV©‘mZ ‘| BZ
H$ƒo ‘{U¶m| H$m Cn¶moJ Zht hmoVm,  Bg{bE dOy©g ‘m¡{ÐH$ bm^
Ho$ {bE An{eï> Cn¶moJ Ho$ {bE {dH${gV ImÚ no¶ Ho$ {bE EH$
AÀN>m CÚ‘ àXmZ H$aVm h¡& 

‘m§Oar ‘o{S>H$m àmo~m¶mo{Q>H$ ~odaoO gmo{bS>r{’$Ho$eZ Am¡a
nmCS>a
A{ÛVr¶ H$m¶m©Ë‘H$ Am¡a {M{H$Ëgr¶ {deofVmAm| Ho$ gmW-gmW
àmo~m¶mo{Q>H$ [agmBboÝg ‘m§Oar ‘o{S>H$m H$m Cn¶moJ àmo~m¶mo{Q>H$
A§Jya ag H$s nmCS>a H$s JwUdÎmm {ZYm©[aV H$aZo Ho$ {bE {H$¶m
J¶m& JwUm| AWm©V² {ZH$Q>dVu, H$m¶m©Ë‘H$, O¡d amgm¶{ZH$, ̂ m¡{VH$
Am¡a àdmherbVm Ho$ gmW-gmW ‘mBH«$mo{~¶b pñW{V H$m {dûcofU
{H$¶m J¶m& ^§S>maU Ho$ Xm¡amZ n¡Ho$qOJ gm‘J«r H$s Cn¶wº$Vm Ho$
gmW, Eb. E{gS>mo{’$bg H$s Or{dV ahZo H$s j‘Vm 90 {XZm|
VH$ XO© H$s JB©&

ñào S´>mB§J H$s VwbZm ‘| {b¶mo{’$bmBOoeZ Ûmam CËnm{XV nmCS>a
H$s KwbZerbVm, doQ>o{~{bQ>r Am¡a àdmh j‘Vm ~ohVa Wr& Eb.
E{gS>mo{’$bg H$s Or{dV ahZo H$s j‘Vm ñào gyIo nmCS>a H$s VwbZm
‘| {b¶mo{’$bmBÁS> nmCS>a ‘| A{YH$ Wr, Omo àmo~m¶mo{Q>H$ A§Jya
ag Ho$ nmCS>a Ho$ {dH$mg na {d{^Þ gwImZo Ho$ Ñ{ï>H$moU Ho$ à^md
H$mo Xem©Vm h¡& Hw$b {’$Zmob (Q>rnrgr), âbodmoZmoBS> (Q>rE’$gr),
E§Wmogm¶{ZZ (Q>rEgr) Am¡a E§Q>rAm°ŠgrS|>Q> naI (EE);
{b¶mo{’$bmBÁS> Am¡a ñào S´>mB§J ‘| H«$‘e… 6.56 go 9.40 {‘J«m/J«m
Am¡a 2.60 go 10.36 {‘J«m/J«m; 2.20 go 4.15 {‘J«m/J«m Am¡a
1.85 go 3.15 {‘J«m/J«m; 101.31 go 115.78 {‘J«m/br Am¡a
25.20 go 108.20 {‘J«m/br Am¡a 149 go 175 μmol Am¡a
99 go 175 ¼mol gr‘m ‘| Wr& {b¶mo{’$bmBOoeZ Am¡a ñào S´>mB§J
Ûmam V¡¶ma {H$E JE XmoZm| nmCS>a Ho$ g§doXr àmo’$mBb H$m AmH$bZ
{H$¶m J¶m, {b¶mo{’$bmBOoeZ Ho$ {bE H$m’$s AÀN>o n[aUm‘ {‘bo&
àmo~m¶mo{Q>H$ JUZm Ho$ g§X^© ‘| XmoZm| nmCS>a H$m eoë’$ bmB’$
E’$EgEgEAmB© {d{ZX}em| Ho$ AZwgma 30 {XZm| Ho$ ^rVa Wm&
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Utilization of premature thinned grape berries for
preparation of Verjuice
Verjuice is a product developed from premature grape
berries. To improve bunch and berry quality of table
grapes, thinning of premature berries is practiced two
times, at 3-4 mm and then at 8-10 mm berry size. The
fresh, unripe grape berries of second thinning from
four cultivars viz, Manjari Naveen, Manjari Kishmish,
Crimson Seedless and Thompson Seedless were
utilized for verjuice preparation. The berries were
washed well with tap water and then soaked in potable
water (1:2) for 24 hours. The soaked berries were
detached, washed again thoroughly, and then filtered
after juicing. The obtained Verjuice was found
suitable for culinary purpose. Presently these unripe
berries are not in use in any form, so verjuice offers a
good venture for food beverage developed for waste
utilization for monetary benefit.

Manjari Medika probiotic beverage solidification
and powder 
Manjari Medika having unique functional and
therapeutic characteristics as well as probiotic
resilience was used to determine the quality of
probiotic grape juice powder. Properties namely
proximate, functional, biochemical, physical and
flowability as well as microbial status was analyzed.
Survivability of L. acidophilus was recorded up to 90
days; with suitability of packaging material during
storage.

Solubility, wettability and flowability of powder
produced by Lyophilization was good as compare to
spray dried powder. Survivability of L. acidophilus
was higher in lyophilized powder then that of spray
dried powder which shows the impact of different
drying approach on development of probiotic grape
juice powder. Total phenol content (TPC), Total
Flavonoid content (TFC), Total Anthocyanin content
(TAC), Antioxidant assay (AA) of lyophilized and
spray drying were in the range of 6.56 to 9.40 mg/g
and 2.60 to 10.36 mg/g; 2.20 to 4.15 mg/g and 1.85
to 3.15 mg/g; 101.311 to 115.778 mg/L and 25.203 to
108.203 mg/L; 149 to 175 μmol and 99 to 175 μmol,
respectively. Sensory profiles of both the powders
prepared by Lyophilization and spray drying were
evaluated, showed fairly good results for
Lyophilization as compare to spray drying. Shelf life
of both the powders in terms of probiotic counts was
as per FSSAI specifications was within 30 days.
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OrE3 Am¡a grnrnr¶y H$m Z¡Zmo ’$m°‘y©boeZ
Z¡Zmo OrE3 Am¡a Z¡Zmo grnrnr¶y H$m nU© AZwà¶moJ Xmo nU© (3-5
nU©, 5-7 nU©) Am¡a ‘{U (3-4 {‘‘r Am¡a 6-8 {‘‘r ‘{U
AmH$ma) {dH$mg MaUm| ‘| {H$¶m J¶m& 3-5 nU©, 5-7 nU©, ’y$b
Am¡a 3-4 {‘‘r Am¡a 6-8 {‘‘r ‘{U AmH$ma Am¡a VH$ZrH$s
OrE3 H$s VwbZm ‘| AmH$ma ~‹T>mZo hoVw ~ohVa n[aUm‘ àmá hþE&

Nano formulation of GA3 and CPPU
The foliar application of Nano GA3 and Nano CPPU
were done at two leaf (3-5 leaf, 5-7 leaf) and berry (3-
4 mm and 6-8 mm berry size) growth stages. At 3-5
leaf, 5-7 leaf, flowering and 3-4 mm and 6-8 mm
berry size also obtained better result for increasing
size as compared to technical GA3.

Z¡Zm OrE
Nano GA

gmYmaU OrE
Normal GA

Šbmoa‘o¹o$Q> ŠbmoamBS> Ho$ Cn¶moJ Ho$ {bE AÀN>r H¥${f
nÕ{V¶m| H$m AZwHy$bZ Am¡a BgHo$ E‘AmaEb ‘| g§emoYZ
Šbmoa‘o¹o$Q> ŠbmoamBS> (grgrgr) H$m grAmB©~rAmagr H$m dV©‘mZ
E‘AmaEb 0.05 {‘J«m/{H$J«m {Z¶m©V na A§Jya H$s Ionm| H$mo
AñdrH$ma H$aZo H$s g‘ñ¶m n¡Xm H$a ahm h¡, hmbm§{H$ ¶yamonr¶ ImÚ
gwajm àm{YH$aU Ho$ AZwgma ImZo Ho$ A§Jya ‘| grgrgr Ho$ Adeof
Cn^moº$m ñdmñÏ¶ OmopI‘ n¡Xm H$aZo H$s g§^mdZm Zht aIVo h¢
¶{X EH$ bm°Q> ‘| ‘mnr JB© gm§ÐVm 1.076 {‘J«m/{H$J«m go A{YH$
Zht h¡& A§Jya CËnmXH$m| H$s dV©‘mZ Amdí¶H$Vm H$mo nyam H$aZo Ho$
{bE, EH$ ~hþ-ñWmZ AÜ¶¶Z Am¶mo{OV {H$¶m J¶m& ZE
E‘AmaEb H$mo V¶ H$aZo Ho$ {bE OmopI‘ ‘yë¶m§H$Z 0.2
{‘J«m/{H$J«m H$m CƒV‘ Adeof Am¡a g§emo{YV OrEnr ¶mZr
grgrgr H$m 1500 J«m/ho (11-12 nÎmr AdñWm) + 2000
J«m/ho (15-16 nÎmr AdñWm) AmYma N>§Q>mB© ~mX + 250 J«m/ho
(3-5 nÎmr AdñWm na) ’$b N>§Q>mB© ~mX n{Îm¶m| na {N>‹S>H$md
H$aHo$ A§Jya ‘| d¥{Y {Z¶§{ÌV Am¡a ’$bXm¶rnZ ‘| gwYma, gwPm¶m
J¶m& grgrgr Ho$ g§emo{YV OrEnr H$m àñVmd E‘AmaEb g§emoYZ
Ho$ {bE grAmB©~rAmagr H$mo àñVwV {H$¶m J¶m h¡&

A§Jya Ho$ ewéAmVr grµOZ Ho$ {Z¶m©V Ho$ {bE MrZr: E{gS>
AZwnmV 18:1 
A§Jya {Z¶m©V qdS>mo H$m {dñVma H$aZo Am¡a Xoe go A§Jya Ho$ ewéAmVr
grOZ Ho$ {Z¶m©V H$s ‘mÌm ‘| d¥{Õ H$aZo Ho$ {bE ‘gm¡Xm ‘mZH$m|
H$mo àñVm{dV {H$¶m J¶m Wm (A) Q>o~b A§Jya ‘| Ý¶yZV‘ KwbZerb

Optimisation of good agricultural practices for the
use of chlormequat chloride and revision of its
MRL
The present MRL of 0.05 mg/kg (the current MRL of
CIB&RC) is creating the problem of rejection of
grape consignments on export, however as per
European Food Safety Authority residue of CCC in
table grapes are not likely to pose a consumer health
risk if the measured concentration in a lot does not
exceed 1.076 mg/kg. Thus, to cater the current need
of grape growers, a multi-location study was
conducted. The highest residue of 0.2 mg/kg was
suggested for the risk assessment to decide the new
MRL along with revised GAP i.e. foliar application
of Chlormequat chloride @ 1500 g per ha (after 1st
sub cane i.e. 11-12 leaf stage) + 2000 g per ha (at 15-
16 leaf stage) after foundation pruning + 250 g per ha
(at 3-5 leaf stage) after fruit pruning to control the
vine vigour and improve fruitfulness in Thompson
Seedless grape. The detail proposal to revised GAP of
Chlormequat Chloride has been submitted to the
CIB&RC for MRL revision. 

Sugar:acid ratio of 18:1 for early season export of
grapes 
To expand the grape export window and increase in
the volume of early season export of grapes from the
country the draft standards was proposed as (a) Table
grapes shall have minimum soluble solids of 16



R>mog nXmW© 16 {S>J«r {~«Šg hm|Jo (~) Q>o~b A§Jya ‘| Ý¶yZV‘ MrZr
/ E{gS> 18:1 H$m AZwnmV hmoJm& BZ ‘mZH$m| H$mo ̂ maV Ho$ amOnÌ:
AgmYmaU ^mJ II-goH$ 3(i) 5 ’$adar, 2024 H$mo S>rE‘AmB©,
ZB© {X„r Ûmam ’$b Am¡a gpãO¶m§ J«oqS>J Am¡a ‘m{Hª$J (g§emoYZ)
{Z¶‘, 2024 Ho$ ê$n ‘| ñdrH$ma Am¡a A{Ygy{MV {H$¶m J¶m h¡&

A§Jya ‘| EWo’$m°Z H$m à¶moJ
g§ñWmZ Ho$ n[aUm‘m| Ho$ AmYma na, EW«ob (EWo’$m°Z 39% EgEb)
H$mo grAmB©~rAmagr Ûmam A§Jya H$s ’$gb ‘| nVP‹S> H$aHo$ ~ohVa
’y$b Am¡a ’$b H$s CnO Ho$ CÔoí¶ go Cn¶moJ Ho$ {bE n§OrH$aU
{‘b J¶m h¡& ¶h AZw‘moXZ A§Jya H$s ’$gbm| ‘| EWo’$m°Z Ho$
E‘AmaEb Ho$ {ZYm©aU na {Z^©a h¡&

A§Jya H$s ~ob H$s àH$me g§V¥{á H$mo ‘mnZo H$s nÕ{V
{deof ê$n go J¡a-nma§n[aH$ joÌm| ‘| {d{^Þ n¶m©daU Ho$ {bE
g§^m{dV AZwHy$bZ H$mo àH$Q> H$aZo Ho$ {bE A§Jya H$s n¶m©daUr¶
ßbmpñQ>{gQ>r na OmZH$mar ‘hËdnyU© h¡& BgHo$ Abmdm AbJ-
AbJ {H$ñ‘m| H$s à{V{H«$¶m AbJ-AbJ hmoVr h¡, Eogm
AmZwd§{eH$ H$maH$ Ho$ H$maU hmo gH$Vm h¡ Omo àH$me Am¡a Vmn‘mZ
à{V{H«$¶m H$mo g§emo{YV H$aVm h¡& àH$me H$s Vrd«Vm àH$me g§ûcofU
Ho$ ‘mÜ¶‘ go ’$gb H$s d¥{Õ H$mo à^m{dV H$aVr h¡ Am¡a CËnmXZ
Xa g§V¥{á q~Xþ na {Z^©a H$aVr h¡& A§Jya H$s ~ob H$s àH$me g§V¥{á
na OmZH$mar Cg {d{H$aU Ho$ AmH$bZ Ho$ {bE H$m’$s Cn¶moJr h¡
{Og na {d{dYVm H$m¶‘ ah gH$Vr h¡ Am¡a JwUdÎmm Am¡a CnO ‘|
gwYma Ho$ {bE CnH$aU Ho$ ê$n ‘| H$m¶© H$a gH$Vr h¡& Bg nÕ{V
H$mo Ü¶mZ ‘| aIVo hþE joÌ H$s pñW{V Ho$ VhV A§Jya H$s ~ob H$s
àH$me g§V¥{á H$mo ‘mnZo Ho$ {bE AZwHy${bV {H$¶m J¶m Wm&
AZwHy${bV H$m¶©àUmbr H$s ‘w»¶ {deofVmE§ ZrMo Xr JB© h¢:

• gw~h 09:00 go 11:30 ~Oo Yyn dmbo {XZ Ho$ Xm¡amZ nmoQ>}~b
àH$me g§ûcofU àUmbr H$m Cn¶moJ H$aHo$ J¡g {d{Z‘¶
J{V{d{Y¶m| H$mo ‘mnZo Ho$ {bE A§Hw$a na ñdñW nm§Mdt nÎmr
H$m M¶Z H$a|& 

• EH$ àH$me òmoV (bmb + Zrbm, 6400-02B, Li-COR)
Ho$ gmW 20 � 30 {‘‘r2 nÎmr H$j H$m Cn¶moJ H$aHo$ H$j ‘|
PAR H$mo {Z¶§{ÌV H$a| Am¡a CO2R H$mo {Z¶§{ÌV H$aZo Ho$
{bE, {gñQ>‘ ‘| EH$ CO2 B§OopŠQ>§J {S>dmBg g§b¾ H$a|& 

• 25 {S>J«r gopëg¶g na n[adoer AmaEM {Z¶§ÌU H$j Vmn‘mZ
Ho$ H$ar~ 50% H$s g§X^© gmnoj AmÐ©Vm (AmaEM) ~ZmE
aIZo Ho$ {bE J¡g àdmh Xa 500 μmol m-2s-1 na goQ> H$a|& 

• CO2R H$mo 400 µmol/mol Am¡a PAR H$mo 1200 μmol
m-2s-1 na goQ> H$a|& eyÝ¶ PAR na CO2 CËgO©Z H$s Xa
H$mo nÎmr H$s Jhar œgZ Xa (Rd) Ho$ ê$n ‘| ‘mZm J¶m Wm& 

degrees Brix  (b) Table grapes shall have minimum
sugar/acid ratio of 18:1. These standards have been
accepted and notified in THE GAZETTE OF INDIA
: EXTRAORDINARY [PART II—SEC. 3(i)] on 5th
February, 2024 by the DMI, New Delhi as Fruits and
Vegetables Grading and Marking (Amendment)
Rules, 2024. 

Use of ethephon in grapes
Based on the institute results, Ethrel (Ethephon 39%
SL) has got registration by CIBRC for the purpose of
defoliation, which promotes better flowering and fruit
yield in grape crop. This approval is contingent upon
the fixation of the MRL of Ethephon in grape crops.

Optimisation of methodology to measure light
saturation of grapevine under field condition
The information on environmental plasticity of
grapevine is of interest to reveal the potential
adaptation to the different environment particularly in
non-traditional areas. Further different cultivars react
differently might be due to genetic factor modifying
the light and temperature response. The light intensity
influences the crop growth through photosynthesis
and production rate is depends on saturation point.
Information on light saturation of grapevine is quite
useful for estimation of irradiance at which variety
can sustain and act as tool for quality and yield
improvement. Considering this methodology was
optimized to measure light saturation of grapevine
under field condition. The salient features of the
optimised methodology is given as below:

• Select healthy fifth leaf on the shoot to measure
gas exchange activities using portable
photosynthesis system during sunny day at 09:00
to 11:30 AM. 

• Control in-chamber PAR using 20 x 30 mm2 leaf
chamber with a light source (red + blue, 6400-02B,
Li-COR) and to control CO2R, attached a CO2
injecting device to the system. 

• Set the gas flow rate at 500 μmol m-2s-1 to
maintain a reference relative humidity (RH) of
50% close to the ambient RH controlling chamber
temperature at 25°C 

• Set CO2R 400 μmol/mol and PAR at 1200 μmol
m-2s-1. The rate of CO2 emission at zero PAR was
assumed as dark respiration rate (Rd) of the leaf. 
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• PAR J«o{S>E§Q> Ho$ goQ> 0, 50, 100, 200, 400, 500,
750, 1000, 1200, 1600 Am¡a 2000 μmol m-2s-1

H$m Cn¶moJ H$aHo$ àH$me dH«$ H$s ~ma-~ma ‘mn H$a|& 

• AmaS>r Am¡a ’$moQ>moqgWo{gg‘¡Šg Ho$ ~rM a¡pIH$ à{VJ‘Z H$s
JUZm H$a joÌ H$s pñW{V Ho$ VhV A§Jya Ho$ àH$me à{V{H«$¶m
dH«$ H$m Cn¶moJ H$aHo$ àH$me g§V¥{á Am¡a j{Vny{V© q~Xþ na
A{YH$V‘ ewÕ àH$me g§ûcofH$ Xa H$s ^{dî¶dmUr H$a|&

• Bg {d{Y go ^maV H$s CîUH${Q>~§Yr¶ Obdm¶w ‘| CJmB© OmZo
dmbr A§JyabVm Ho$ {bE àH$me g§V¥{á H$mo ‘mnm Om gH$Vm h¡& 

• A§JyabVm H$s àH$me g§V¥{á OmZH$mar {d{H$aU AmH$bZ, {Og
na {H$ñ‘ H$m¶‘ Am¡a JwUdÎmm Am¡a CnO ‘| gwYma Ho$ {bE
CnH$aU Ho$ ê$n ‘| H$m¶© H$a gH$Vr h¡>, Ho$ {bE Cn¶moJr h¡&

àH$me g§V¥{á Ho$ {bE nrEAma Amdí¶H$Vm Ho$ AmYma na
A§Jya H$s {H$ñ‘m| H$s nhMmZ
1. A§Jya H$s {H$ñ‘| O¡go ‘m§Oar ‘o{S>H$m (1200-1300 μmol

m-2s-1) Am¡a ~¢Jbmoa ãby (900-1000 μmol m-2s-1) ‘|
àH$me g§V¥{á Ho$ {bE H$‘ PAR H$s Amdí¶H$Vm h¡& BZ
{H$ñ‘m| ‘| CËnmXZ Ad{Y Ho$ Xm¡amZ H$‘ Yyn K§Q>o (4-5 K§Q>o)
H$s CnbãYVm Ho$ gmW H$‘ amoeZr H$s Vrd«Vm dmbo joÌ ‘|
àH$me g§ûcofH$ XjVm Am¡a ¹$m§Q>‘ CnO ~ZmE aIZo H$s j‘Vm
h¡& Bg àH$ma, ‘§Oar ‘o{S>H$m H$mo ^maV Ho$ CÎma nydu amÁ¶m| ‘|
~‹T>mdm {X¶m Om ahm h¡& 

2. A§Jya H$s {H$ñ‘| O¡go, ‘m§Oar {H$e{‘e (1400-1500 μmol
m-2s-1); ‘m§Oar í¶m‘m (1300-1400 μmol m-2s-1)
Am¡a Wm°ångZ grS>bog (1300-1400 μmol m-2s-1) ‘|
àH$me g§V¥{á Ho$ {bE Cƒ PAR Amdí¶H$Vm h¡& BZ {H$ñ‘m|
‘| CËnmXZ Ad{Y Ho$ Xm¡amZ A{YH$ Yyn K§Q>o (7-9 K§Q>o) H$s
CnbãYVm Ho$ gmW Cƒ àH$me Vrd«Vm dmbo joÌ ‘| àH$me
g§ûcofH$ XjVm Am¡a ¹$m§Q>‘ CnO ~ZmE aIZo H$s j‘Vm h¡&

T>rbr N>mb hQ>mZm: A§Jya H$s ~obm| ‘| bH$‹S>r Ho$ N>oXH$,
S>{d©{e¶m H¡$S>å~o (bo{nS>moßQ>oam: H$mo{gS>r) Ho$ g§H«$‘U Ho$
à~§YZ Ho$ {bE EH$ gab bo{H$Z à^mdr VarH$m
¶h VH$ZrH$ OwbmB© go {gV§~a Ho$ ‘hrZm| Ho$ Xm¡amZ, O~ S>r. H¡$S>å~o
Ho$ bmdm© A§Jya H$s bH$‹S>r ‘| N>oX H$aZo go nhbo T>rbr N>mb Ho$
ZrMo ^moOZ H$a aho hmoVo h¢, A§Jya H$s ~obm| ‘| S>r. H¡$S>å~o Ho$
g§H«$‘U Ho$ à~§YZ Ho$ {bE ‘yë¶dmZ Am¡a à^mdr aUZr{V àXmZ
H$aVr h¡& O~{H$ H$moB© AÝ¶ à~§YZ {d{Y ‘m¡OyX Zht h¡, T>rbr
N>mb hQ>mZo H$s BgH$s gabVm, bmJV à^mderbVm, n¶m©daU
{‘ÌVm Am¡a b{jV Ñ{ï>H$moU Ho$ H$maU g§̂ m{dV ̂ {dî¶ Ho$ {dH$ënm|
H$s VwbZm ‘| {d{^Þ bm^ àXmZ H$aVm h¡& ¶h A§Jya H$s ~obm| Ho$

• Do the repeated measurement of light curve using
different set of PAR gradient [0, 50, 100, 200, 400,
500, 750, 1000, 1200, 1600 and 2000 μmol m-2

s-1].

• Then calculate a linear regression between Rd and
Photosynthesismax and predict maximum net
photosynthetic rate at light saturation and light
compensation point using light response curve of
grapevine under field condition.

• Using this method light saturation can be measured
for grapevine grown at tropical climate of India. 

• Information on light saturation of grapevine is
quite useful for estimation of irradiance at which
variety can sustain and act as tool for quality and
yield improvement. 

Identification of grape varieties based on PAR
requirement for light saturation
1. Grape varieties viz., Manjari Medika (1200-1300

μmol m-2s-1) and Bangalore Blue (900-1000 μmol
m-2s-1) has lower PAR requirement for light
saturation. These varieties have potential to
maintain photosynthetic efficiency and quantum
yield in area having lower light intensity with less
sunshine hour (4-5 hr) availability during the
production period. Thus, Manjari Medika is being
promoted in the north eastern states of the India. 

2. Grape varieties viz., Manjari Kishmish (1400-1500
μmol m-2s-1); Manjari Shyama (1300-1400 μmol
m-2s-1) and Thompson Seedless (1300-1400 μmol
m-2s-1) has higher PAR requirement for light
saturation. These varieties have potential to
maintain photosynthetic efficiency and quantum
yield in area having higher light intensity with
more sunshine hours (7-9 hr) availability during
the production period. 

Loose bark removal: A simple yet effective method
for managing wood borer, Dervishiya cadambae
(Lepidoptera: Cossidae) infestation in grapevines
The technology provides valuable and effective
strategy for managing D. cadambae infestations in
grapevines by loose bark removal during July to
September months at the time when D. cadambae
larvae are feeding under the loose bark before boring
into the grapevine wood. While no other management
method exists, loose bark removal offers distinct
advantages over potential future alternatives due to its
simplicity, cost effectiveness, environmental
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ñWm¶r g§ajU Ho$ {bE EH$ AmemOZH$ g‘mYmZ àñVwV H$aVm h¡&
¶h VH$ZrH$ nhbo df© ‘| 15.79% CnO bm^ Am¡a ~mX Ho$ dfm]
‘| 100% CnO bm^ àXmZ H$aVr h¡ Š¶m|{H$ bJmVma g§H«$‘U go
A§Jya Ho$ ~mJ AZwËnmXH$ hmo OmVo h¢ {Oggo {H$gmZ A§Jya Ho$ ~mJm|
H$mo CIm‹S> XoVo h¢& My§{H$ S>r. H¡$S>å~o Ho$ {bE dV©‘mZ ‘| H$moB© AÝ¶
CnbãY à~§YZ {d{Y ‘m¡OyX Zht h¡, Bg{bE g‘mYmZ H$m {dH$mg
hr {d{eï> h¡& T>rbr N>mb H$mo hQ>mZm A§Jya H$s ~obm| ‘| S>r. H¡$S>¡å~o
g§H«$‘U Ho$ à~§YZ Ho$ {bE EH$ AmemOZH$ aUZr{V Ho$ ê$n ‘|
C^aVm h¡, Omo n¶m©daUr¶ bm^ àXmZ H$aVm h¡, Am¡a ñWmZr¶ l‘
g§gmYZm| Ho$ gmW AZwHy$bVm àXmZ H$aVm h¡& My±{H$ T>rbr N>mb H$mo
hQ>mZo ‘| amgm¶{ZH$ H$sQ>ZmeH$m| H$m Cn¶moJ em{‘b Zht h¡, Bg{bE
¶h l{‘H$m|, Cn^moº$mAm| Am¡a nm[apñW{VH$s V§Ì Ho$ {bE H$sQ>ZmeH$
Ho$ g§nH©$ go Ow‹S>o g§^m{dV OmopI‘m| H$mo g‘má H$aVm h¡& ¶h A§Jya
CËnmXH$m| Ho$ {bE {deof ê$n go ‘hËdnyU© h¡ Omo O¡{dH$ ¶m H$‘
H$sQ>ZmeH$-BZnwQ> CËnmXZ {d{Y¶m| H$mo àmW{‘H$Vm XoVo h¢&

A§Jya pâb¶m ~rQ>b, ñHo$bmoS>m|Q>m pñQ´>OrH$mo{bg Ho$ Hw$eb
à~§YZ Ho$ {bE AZwHy${bV H$sQ>ZmeH$ M¶Z
pâb¶m ~rQ>b, ñHo$. pñQ́>OrH$mo{bg Omo ~hþV µÁ¶mXm ImZo H$s AmXV
Ho$ {bE Hw$»¶mV h¡, A§Jya H$s ~obm| Ho$ {bE EH$ ‘hËdnyU© IVam
h¡, {deof ê$n go ‘hËdnyU© H$br A§Hw$aU MaU Am¡a N>§Q>mB© Ho$ ~mX
àma§{^H$ eyQ> {dH$mg Ho$ Xm¡amZ& d¶ñH$ pâb¶m ~rQ>b ¶wdm H${b¶m|
Am¡a n{Îm¶m| H$mo ~hþV µÁ¶mXm ImH$a H$m’$s ZwH$gmZ nhþ±MmVo h¢,
{Oggo ¶wdm H${b¶m±, H$mo‘b A§Hw$a Am¡a ¶wdm n{Îm¶m± ‘a OmVr h¢
Am¡a eyQ> {dH$mg éH$ OmVm h¡& A§Jya pâb¶m ~rQ>b Ho$ {bE ‘m¡OyXm
n§OrH¥$V H$sQ>ZmeH$m| (B{‘S>mŠbmo{àS> Am¡a b¡åãS>m gmBhobmo{W«Z)
H$mo H$m‘ H$aZo ‘| 2-3 {XZ bJVo h¢, {Oggo H$br A§Hw$aU Am¡a
ewéAmVr eyQ> {dH$mg MaU Agwa{jV ah OmVo h¢& ¶h à~§YZ
aUZr{V VrZ VoOr go H$m‘ H$aZo dmbo H$sQ>ZmeH$ àXmZ H$aVr h¡:
ñnmBZoQ>moa‘ 11.7 Eggr, pñnZmog¡S> 45 Eggr, Am¡a ~rQ>m-
gmBâby{W«Z + B{‘S>mŠbmo{àS> 300 AmoS>r, {OgZo ~hþ-{d{Y
‘yë¶m§H$Z AÜ¶¶Zm| ‘| EH$ {XZ Ho$ ^rVa 100% pâb¶m ~rQ>b
‘¥Ë¶w Xa hm{gb H$s& pñnZoQ>moa‘ Am¡a pñnZmog¡S> nhbo go hr A§Jya
‘| {W«ßg Ho$ à~§YZ Ho$ {bE n§OrH¥$V h¢ Am¡a ~rQ>mgmBâby{W«Z +
B{‘S>mŠbmo{àS> n§OrH$aU H$s à{H«$¶m ‘| h¡& ~hþ-{d{Y ‘yë¶m§H$Z
n¶m©á ê$n go ‘O~yV S>oQ>m CËnÞ H$aZo Ho$ {bE {H$¶m J¶m Wm Omo
AJbo N>§Q>mB© MH«$ go nhbo {H$gmZm| H$mo Ëd[aV à~§YZ g‘mYmZ
àXmZ H$a gH$Vm h¡& Bg àm¡Úmo{JH$s Ho$ à‘wI bm^ h¢ (1) Vrd«
{Z¶§ÌU Omo A§Jya H$s ~obm| Ho$ ‘hËdnyU© {dH$mg MaUm| H$mo {nñgy
~rQ>b Ho$ ZwH$gmZ go ~MmVm h¡, (2) ì¶mnH$ {dH$ën Omo {H$gmZm|
H$mo pâb¶m ~rQ>b Ho$ {bE dV©‘mZ ‘| n§OrH¥$V H$sQ>ZmeH$m| go nao
A{YH$ {dH$ën àXmZ H$aVm h¡, (3) gy{MV {ZU©¶ boZo H$s j‘Vm
Omo {H$gmZm| H$mo {d{eï> {dH$mg MaU Ho$ AmYma na ghr H$sQ>ZmeH$
H$m M¶Z H$aZo ‘| ‘mJ©Xe©Z H$aVr h¡&

friendliness, and targeted approach. It presents a
promising solution for sustainable grapevine
protection. It provides 15.79% yield gain on first year
and 100% yield gain subsequent years as continued
infestation renders vineyards unproductive leading to
uprooting of vineyards by farmers. Since no other
currently available management method exists for D.
cadambae, the very development of a solution is
unique. The loose bark removal emerges as a
promising strategy for managing D. cadambae,
offering environmental benefits, and compatibility
with local labour resources. Since the loose bark
removal does not involve chemical pesticides, it
eliminates the potential risks associated with pesticide
exposure to workers, consumers, and the ecosystem.
This is especially important for  organic or low-
pesticide-input production methods.

Tailored insecticide selection for efficient
grapevine flea beetle, Scelodonta strigicollis
management
Flea beetle, S. strigicollis notorious for voracious
feeding habit, poses a significant threat to grapevines,
particularly during the critical bud sprouting stage and
initial shoot development that follows pruning. Adult
flea beetles inflict substantial damage by voraciously
consuming young buds and leaves, leading to death
of young buds, tender shoots and young leaves and
stunting of shoot growth. Existing registered
insecticides for grape flea beetle (imidacloprid and
lambda cyhalothrin) take 2-3 days to act, leaving
vulnerable bud sprouting and early shoot growth
stages unprotected. This management strategy
provides three faster-acting insecticides: spinetoram
11.7 SC, spinosad 45 SC, and beta-cyfluthrin +
imidacloprid 300 OD, which achieved 100% flea
beetle mortality within one day in multi-method
assessment studies. Spinetoram and spinosad are
already registered in grapes for the management of
thrips and betacyfluthrin + imidacloprid is in the
process of registration. The multi-method assessment
was done to generate sufficiently robust data which
could provide quick management solution to the
farmers before next pruning cycle. The major benefits
of this technology are in terms of (1) rapid control
which protects critical grapevine growth stages from
flea beetle damage, (2) wider options which provides
farmers with more choices beyond currently
registered insecticides for flea beetle, (3) informed
decision-making which guides farmers in selecting
the right insecticide based on the specific growth
stage.
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A§Jya H$s E¶a b¶g© H$s ê$qQ>J Ho$ {bE {bE IBA
EH$mJ«Vm H$m ‘mZH$sH$aU
AmB©~rE 3000 nrnrE‘ EH$mJ«Vm Zo H$B© ê$nmË‘H$ bjUm| Ho$ {bE
~ohVa n[aUm‘ àX{e©V {H$E, {Og‘| hdm H$s naVm| H$s ~‹T>r hþB©
O‹S>, {dH$mg Am¡a g’$bVm Xa em{‘b h¡& ‘mZH$sH¥$V AmB©~rE
EH$mJ«Vm A§Jya Ho$ gmb ^a Ho$ àgma Ho$ {bE EH$ {dH$ën Ho$ ê$n
‘| hdm bo¶[a¨J H$s g’$bVm H$m H$maU ~ZVr h¡& ¶h XmI H$s
~mar H$s ñWmnZm ‘| àgma XjVm Am¡a g§gmYZ Cn¶moJ H$mo
A{YH$V‘ H$aZo Ho$ CÔoí¶ go {hVYmaH$m| Ho$ {bE ‘yë¶dmZ A§VÑ©{ï>
àXmZ H$aVm h¡&

Ob Cn¶moJ XjVm na àXe©Z narjU
Wm°ångZ grS>b¡g ŠbmoZm| O¡go  AZwîH$m Am¡a ‘m{UH$ M‘Z ‘| Ob
Cn¶moJ XjVm ‘| gwYma Ho$ {bE VH$ZrH$m| H$m àXe©Z Am¶moOZ
gm§Jbr {Obo ‘| H«$‘e… {MZMZr Am¡a ~moaJm§d pñWV Xmo {H$gmZm|
Ho$ A§Jya ~JrMm| ‘| {H$¶m J¶m& n[aUm‘ ñnï> ê$n go Xem©Vo h¢ {H$
’$gb {dH$mg MaU Am¡a n¡Z dmînrH$aU Ho$ AmYma na CngVh
qgMmB© AZwgyMr Ho$ Cn¶moJ go H«$‘e… {MZMZr Am¡a ~moaJm§d Ho$
àXe©Z ̂ yI§S>m| na gVhr {S´>n qgMmB© àUmbr Ho$ ‘mÜ¶‘ go {H$gmZm|
Ho$ Aä¶mg H$s VwbZm ‘| qgMmB© Ho$ nmZr ‘| H$‘ go H$‘ 55%
Am¡a 32% H$s ~MV hmo gH$Vr h¡& 

àjoÌ {Xdg H$m Am¶moOZ
Ho$drHo$ H$mo CÞV A§Jya H$s IoVr g§~§Yr àm¡Úmo{J{H$¶m| H$m
àXe©Z na H$m¶©H«$‘
^mH¥$AZwn-amA§AZwH|$ ‘| 23 ’$adar, 2023 H$mo Ho$drHo$ Ho$
A{YH$m[a¶m| Ho$ {bE CÞV A§Jya H$s IoVr H$s VH$ZrH$m| H$m àXe©Z
{H$¶m J¶m& ‘hmamï´> Am¡a H¥${f {dœ{dÚmb¶m| Ho$ 50 Ho$drHo$ Ho$
A{YH$m[a¶m| Zo ^mJ {b¶m Am¡a {H$ñ‘m|, à{ejU àUmbr, Z¡Zmo
’$m°‘y©boeZ, O¡{dH$, Adeof à~§YZ Am{X àm¡Úmo{J{H$¶m| Ho$ bmBd
àXe©Zm| H$m AZw^d {H$¶m& H$m¶©H«$‘ H$m g‘Ýd¶ S>m°. {Zem§V
Xoe‘wI, d[að> d¡km{ZH$ (’$b {dkmZ) Am¡a S>m°. àem§V {ZHw§$^o,
d¡km{ZH$ (’$b {dkmZ), ^mH¥$AZwn-amA§AZwH|$ Ûmam {H$¶m J¶m&

Standardization of IBA concentration for rooting
in air layers of grape
IBA 3000 ppm concentration exhibited superior
results for numerous morphological traits, including
enhanced rooting, growth and success rates of the air
layers. Standardized IBA concentration causes
success of air layering as an option for year-round
propagation of grapevine.  It offers valuable insights
for stakeholders aiming to maximize propagation
efficiency and resource utilization in vineyard
establishment.

Demonstration trials on water use
efficiency
Demonstration on techniques to improve water use
efficiency in Thompson Seedless clones viz. Anushka
and Manik Chaman was conducted in two farmers’
vineyard located at Chinchani and Borgaon,
respectively in district Sangli. The results clearly
show that use of subsurface irrigation schedule based
upon crop growth stage and pan evaporation can lead
to atleast 55% and 32% saving in irrigation water as
compared to farmers’ practice through surface drip
irrigation system at demonstration plots of Chinchani
and Borgaon respectively. 

Field Day organized
Programme on “Showcasing of Advanced
Viticultural Technologies to KVKs”
Advanced viticultural technologies were showcase to
the KVKs officials on 23rd February, 2023 at ICAR-
NRCG. The officials of 50 KVKs of Maharashtra and
Agricultural Universities participated in vineyard visit
and experiences the live demonstrations of
technologies viz., varieties, training system, nano
formulation, biologicals, residue management etc.
The program was coordinated by Dr. N. A.
Deshmukh, Sr. Scientist (Fruit Science) and Dr. P. H.
Nikumbhe, Scientist (Fruit Science), ICAR-NRCG.
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23/02/2023 H$mo Ho$drHo$ Ho$ A{YH$m[a¶m| Ho$ g‘j CÞV A§Jya H$s IoVr H$s àm¡Úmo{J{H$¶m| H$m àXe©Z 
Advanced viticultural technologies showcased to the KVKs officials on 23/02/2023



‘¥Xm ñdmñÏ¶ H$mS>© H$m {dVaU
gVV H¥${f Ho$ {bE amï´>r¶ {‘eZ Ho$ VhV ‘¥Xm ñdmñÏ¶ à~§YZ
(EgEME‘) Ho$ {hñgo Ho$ ê$n ‘|, ‘¥Xm ñdmñÏ¶ H$mS>© H$m Cn¶moJ
‘¥Xm Ho$ ñdmñÏ¶ H$s dV©‘mZ pñW{V Ho$ gmW-gmW ^y{‘ à~§YZ go
à^m{dV ‘¥Xm ñdmñÏ¶ ‘| n[adV©Z Ho$ AmH$bZ Ho$ {bE {H$¶m OmVm
h¡& ‘hmamï´> Ho$ Mma {Obm| go Hw$b 181 Z‘yZm| H$m {dûcofU {H$¶m
J¶m& nwUo, gmobmnwa, Zm{gH$ Am¡a Ah‘XZJa go H«$‘e… Hw$b 47,
60, 51 Am¡a 23 Z‘yZo EH${ÌV {H$E JE& ‘¥Xm Ho$ g^r Z‘yZo
jmar¶, H$‘ CnbãY ZmBQ´>moOZ, H$‘ go ‘Ü¶‘ CnbãY nr, ‘Ü¶‘
go A{YH$ CnbãY Ho$ Am¡a CnbãY PoS>EZ, E‘EZ, E’$B© Am¡a
~r ‘| ‘Ü¶‘ go Cƒ Wr&  

Distribution of Soil Health Card
As part of soil health management (SHM) under
National Mission for Sustainable Agriculture, Soil
Health Card is used to evaluate the present status of
soil health as well as changes in soil health that are
affected by land management. A total of 181 samples
from four districts of Maharashtra were analysed. A
total of 47, 60, 51 and 23 samples were collected from
Pune, Solapur, Nasik and Ahmednagar, respectively.
All the soils were alkaline in reaction, low in available
nitrogen, low to medium in available P, medium to
excess in available K content and medium to high in
available Zn, Mn, Fe and B. 
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H$sQ>ZmeH$ Adeofm| Ho$ AZwê$n A§Jya Ho$ CËnmXZ Ho$ {bE
amoJ Am¡a H$sQ>m| Ho$ O¡d-JhZ à~§YZ na joÌ {Xdg
{XZm§H$ 27 ‘mM© 2023 H$mo H$sQ>ZmeH$ Adeofm| Ho$ AZwê$n A§Jya
CËnmXZ Ho$ {bE amoJ Am¡a H$sQ> H$m O¡d-JhZ à~§YZ n[a¶moOZm
Ho$ VhV Zm{gH$ Ho$ H$agwb ‘| AmB©nrEb ~m¶mobm°{OH$b {b{‘Q>oS>,
JwéJ«m‘ Ho$ gh¶moJ go EH$ ’$sëS> {Xdg H$m Am¶moOZ {H$¶m J¶m&
S>m°. {Z.Am. Xoe‘wI Zo g’$b A§Jya CËnmXZ ‘| à^mdr {dVmZ
à~§YZ H$s Amdí¶H$Vm na àH$me S>mbm& CÝhm|Zo H¡$Zmonr H$mo amoJ
à~§YZ go Omo‹S>m& S>m°.  Xr.qg. ¶mXd Zo Amhma ‘| A§Jya H$s
Cn¶mo{JVm H$mo ¶mX {Xbm¶m Am¡a A§Jya H$s Kaoby InV Ho$ ‘wÔm| na
{deof ê$n go àH$me S>mbm& CÝhm|Zo A§Jya Ho$ g’$b à~§YZ Ho$
{bE A{YH$ O¡{dH$ Am¡a ~ohVa gm§ñH¥${VH$ àWmAm| Ho$ Cn¶moJ na
Omoa {X¶m& S>m°. gwOm°¶ gmhm Zo g^r CËnmXH$m| go O¡d JhZ A§Jya
H$s IoVr Ho$ ~mao ‘| AÝ¶ CËnmXH$m| H$mo g§Xoe XoZo H$m AZwamoY
{H$¶m& H$m¶©H«$‘ ‘| bJ^J Añgr CËnmXH$m| Zo ̂ mJ {b¶m& ~mJdmZm|
H$mo g§ñWmZ Ho$ Eon "J«on ES>dmBOar' Ho$ ~mao ‘| AnS>oQ> {X¶m J¶m&
H$m¶©H«$‘ H$m EH$ {deof AmH$f©U nrE‘E’$EAmB©, ‘w§~B© Ûmam
CËnmXH$m| H$mo {N>‹S>H$md H$aVo g‘¶ H$sQ>ZmeH$m| Ho$ à^md go ~MmZo
Ho$ {bE gwajm {H$Q>m| H$m {dVaU Wm&

Field day on Bio-intensive management of disease
and pest for production of pesticide residue
compliant grapes
A field day was organized in collaboration with IPL
Biologicals Limited, Gurugram at Karsul, Nashik on
27/03/2023 under the project “Bio-intensive
management of disease and pest for production of
pesticide residue compliant grapes”. Dr. N.A.
Deshmukh highlighted the necessity of effective
canopy management in successful grape production
and disease management. Dr. D.S. Yadav reminded
the utility of grapes in diet and specifically
highlighted the issues of domestic consumption in
grapes. He emphasized the use of more biologicals
and improved cultural practices. Dr. Sujoy Saha
requested all growers to pass on the message to other
growers regarding biointensive viticulture. Around
eighty growers attended the programme. An update
about the institute’s app ‘Grape Advisory’ was given
to the growers. A special highlight of the programme
was the distribution of safety kits by PMFAI, Mumbai
to the growers to protect them from the effect of
pesticides while spraying. 
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5 {Xg§~a 2023 H$mo amOJwéZJa ‘| {dœ ‘¥Xm {Xdg H$m¶©H«$‘ ‘Zm¶m J¶m
World Soil Day programme celebrated on 5th December 2023 at Rajgurunagar

EH$ A§Jya CËnmXH$ Ho$ {bE ‘¥Xm ñdmñÏ¶ H$mS>© H$m ‘hËd V~ hmoVm
h¡ O~ ‘¥Xm narjU [anmoQ>© CËnmXH$m| H$mo AmYmar¶ N>§Q>mB© ‘m¡g‘ go
nhbo ¶m ’$b N>§Q>mB© ‘m¡g‘ go nhbo CnbãY H$amB© OmE& VXZwgma,
’$b N>§Q>mB© ‘m¡g‘ go nhbo AJñV Am¡a {gV§~a, 2023 Ho$ Xm¡amZ
Z‘yZo EH$Ì {H$E JE& {‘Å>r Ho$ Z‘yZm| Ho$ {dûcofU Ho$ AmYma na
V¡¶ma H$s JB© [anmoQ>© H$mo bm^m{W©¶m| H$mo {dV[aV {H$¶m J¶m&
Amdí¶H$Vm AmYm[aV Cd©aH$ AZwà¶moJ Ho$ {bE ‘¥Xm Am¡a nU©
d¥§V narjU Ho$ Am§H$‹S>m| H$s ì¶m»¶m Amdí¶H$ hmoVr h¡ Omo A§VV…
{H$gmZm| H$mo Cd©aH$m| H$s g§Vw{bV ‘mÌm H$m Cn¶moJ H$aHo$ ’$gb
CËnmXZ ~‹T>mZo Ho$ {bE bm^mpÝdV H$aVr h¡& AJñV go AŠQy>~a,
2023 VH$ ‘hmamï´> A§Jya CËnmXH$ g§K Ûmam ‘hmamï´> Ho$ {d{^Þ
joÌm| ‘| Am¶mo{OV {H$gmZm| H$s g§Jmoð>r Am¡a H§$n{Z¶m| H$s g§Jmoð>r
Ho$ Xm¡amZ, ‘¥Xm Am¡a nU© d¥§V narjU Ho$ ‘hËd Am¡a CgHo$ Am§H$‹S>m|
H$s ì¶m»¶m Ho$ AZwgma Amdí¶H$Vm AmYm[aV Cd©aH$ AZwà¶moJ
na Omoa {X¶m J¶m&

^mH¥$AZwn-amA§AZwH|$ Am¡a ^mH¥$AZwn-ß¶mO Am¡a bhgwZ
AZwg§YmZ {ZXoemb¶, nwUo (^mH¥$AZwn-ß¶mbAZw{Z) Zo g§¶wº$ ê$n
go 5 {Xg§~a, 2023 H$mo ^mH¥$AZwn-ß¶mbAZw{Z ‘| {dœ ‘¥Xm
{Xdg H$m Am¶moOZ {H$¶m& 

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 or
before fruit pruning season. Accordingly, the samples
were collected during August and September, 2023
before the fruit pruning season. The reports developed
based on analysis of soil samples were distributed to
beneficiaries. The soil and petiole testing data
interpretation becomes essential for need based
fertilizer application which ultimately benefits
farmers to increase crop production by using balanced
amount of fertilizers. During the farmers’ seminar
organized by Maharashtra Grape Growers Association
in different regions of Maharashtra and KVK,
Narayangaon seminar, from August to October, 2023,
the importance of soil and petiole testing and data
interpretation for need based fertilizer application was
stressed. 

ICAR-NRCG and ICAR-Directorate of Onion and
Garlic Research, Pune (ICAR-DOGR) jointly
organized World Soil Day on December 5, 2023 at
ICAR-DOGR.

¶h H$m¶©H«$‘ ñdñW ‘¥Xm Ho$ ‘hËd H$mo COmJa H$aZo Am¡a ‘¥Xm
g§gmYZm| Ho$ {Q>H$mD$ à~§YZ H$mo ~‹T>mdm XoZo Ho$ {bE ‘Zm¶m J¶m&
{dœ ‘¥Xm {Xdg 20223 H$m {df¶ "‘¥Xm Am¡a Ob: OrdZ H$m
EH$ òmoV' Wm& H$m¶©H«$‘ ‘| A§Jya, ß¶mO Am¡a bhgwZ O¡gr ’$gb|
CJmZo dmbo 75 {H$gmZm| g{hV Hw$b 90 à{V^m{J¶m| Zo ̂ mJ {b¶m&
S>m°. W§Jmgm‘r E., d[að> d¡km{ZH$ Am¡a ZmoS>b A{YH$mar, ‘¥Xm
ñdmñÏ¶ H$mS>© ¶moOZm Zo H$m¶©H«$‘ Ho$ ~mao ‘| OmZH$mar Xr& S>m°. am‘
XÎm, àYmZ d¡km{ZH$, ^mH¥$AZwn-ß¶mbAZw{Z Zo O¡{dH$ g§emoYZm|
Ho$ ‘mÜ¶‘ go ‘¥Xm ñdmñÏ¶ Am¡a Ob JwUdÎmm ‘| gwYma na ì¶m»¶mZ
{X¶m& S>m°. A. Hw$. CnmÜ¶m¶, àYmZ d¡km{ZH$, ^mH¥$AZwn-
amA§AZwH|$, nwUo Zo {deof A{V{W Ho$ ê$n ‘| ^mJ {b¶m Am¡a ‘¥Xm

The programme was celebrated to highlight the
importance of healthy soil and promote sustainable
management of soil resources. The theme for World
Soil Day 20223 was ‘Soil and Water: A source of
Life’. A total of 90 participants including 75 farmers
growing crops like grapes, onion and garlic
participated in the programme.  Dr. Thangasamy, A.,
Senior Scientist and Nodal Officer, Soil Health Card
Scheme briefed about the programme. Dr. Ram Dutta,
Principal Scientist, ICAR-DOGR delivered lecture on
Improvement of Soil Health and Water Quality
through Organic Amendments”. Dr. Dr. A. K.
Upadhyay, Principal Scientist, ICAR-NRCG, Pune
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H«$.g§. /
S.no.

d¡km{ZH$m| Zo A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m / 
Scientists guided grape growers

ñWmZ / Place {XZm§H$ / Date

1 S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. gwOm°¶ gmhm, S>m°. Xr.qg. ¶mXd, S>m°.
{Z.Am. Xoe‘wI Am¡a S>m°. à.{h. {ZHw§$^o / 
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. Sujoy Saha, Dr. D.S. Yadav, Dr.
N.A. Deshmukh and Dr. P.H. Nikumbhe

Am°ZbmBZ /
Online 

03/05/2023 to
05/05/2023

2 S>m°. A.Hw$. CnmÜ¶m¶, S>m°. gwOm°¶ gmhm, S>m°. Xr.qg. ¶mXd Am¡a S>m°. à.{h. {ZHw§$^o / 
Dr. A.K. Upadhyay, Dr. Sujoy Saha,  Dr. D.S. Yadav, and Dr. P.H. Nikumbhe

gm§Jbr /
Sangli

09/10/2023

3 S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. Xr.qg. ¶mXd Am¡a S>m°. gmo.H$. hmobH$a /
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. D.S. Yadav and Dr. S.K. Holkar

gmobmnya /
Solapur

10/10/2023

4 S>m°. A.Hw$. CnmÜ¶m¶, S>m°. Xr.qg. ¶mXd Am¡a S>m°. gmo.H$. hmobH$a / 
Dr. A.K. Upadhyay, Dr. D.S. Yadav, and Dr. S.K. Holkar

H$monaJm§d /
Kopargaon

17/10/2023

d¡km{ZH$m| Zo 27-29 AJñV 2023 Ho$ Xm¡amZ ‘amÐm~mg§ H$s dm{f©H$
g§Jmoð>r ‘| ^mJ {b¶m Am¡a ZrMo {XE JE g§~pÝYV {df¶m| na
gå~moYZ {X¶m:

Scientists participated in the Annual Seminar of
MRDBS during August 27-29, 2023 and delivered
lectures mentioned below:

S>m°. am.Jw. gmo‘Hw$da 
Dr. R.G. Somkuwar

‘hmamï´> Ho$ A§Jya ~JrMm| ‘| A§Jya CËnmXH$m| H$s g‘ñ¶mE±, g§^m{dV H$maU Am¡a {Z¶§ÌU Ho$ Cnm¶ /
Problems faced by the grape growers, possible reasons and measures to control in grape
vineyards of Maharashtra

ñdmñÏ¶ H$mo ~ZmE aIZo Ho$ {bE CÞV à~§YZ àWmAm| na EH$
ì¶m»¶mZ {X¶m& S>m°. {dO¶ ‘hmOZ, {ZXoeH$, ^mH¥$AZwn-
ß¶mbAZw{Z, nwUo Zo AnZr {Q>ßnUr ‘| Cƒ CnO àmá H$aZo Am¡a
{‘Å>r Ho$ ñdmñÏ¶ H$mo ~ZmE aIZo Ho$ {bE {‘Å>r Ho$ ñdmñÏ¶ Am¡a
nmZr H$s JwUdÎmm Ho$ ‘hËd Ho$ ~mao ‘| ~Vm¶m& S>m°. Ho$.dr. àgmX,
{ZXoeH$, ̂ mH¥$AZwn-nw{dAZw{Z, nwUo Am¡a g‘mamoh Ho$ ‘w»¶ A{V{W
Zo {H$gmZm| H$mo ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV {H$E Am¡a {H$gmZm| H$mo
‘¥Xm ñdmñÏ¶ ~ZmE aIZo Am¡a Ob àXÿfU H$mo H$‘ H$aZo Ho$ {bE
Cd©aH$ Am¡a H¥${f agm¶Zm| Ho$ Cn¶moJ Ho$ ~mao ‘| OmJê$H$ {H$¶m&
CÝhm|Zo ’$gb CËnmXZ ‘| O¡{dH$ IoVr Ho$ ‘hËd na ^r Omoa {X¶m& 

Bg H$m¶©H«$‘ ‘| nwUo {Obo Ho$ nMhÎma {H$gmZm| Am¡a n§Ðh N>mÌm| Zo
^mJ {b¶m& 2023 Ho$ Xm¡amZ {d{^Þ ñWmZm| Ho$ {H$gmZm| H$mo 273
‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV {H$¶o J¶o&

‘amÐm~mg§ Ûmam Am¶mo{OV MMm©gÌ  Am¡a g§Jmo{ð>¶m|
‘| ^mJrXmar 
H|$Ð Ho$ d¡km{ZH$m| Zo A§Jya H$s IoVr Ho$ {d{^Þ nhbwAm| ‘| A§Jya
CËnmXH$m| H$m ‘mJ©Xe©Z H$aZo Ho$ {bE ‘hmamï´> A§Jya CËnmXH$ g§K
Ûmam Am¶mo{OV {d{^Þ g‘yh MMm©/MMm©¶mÌm Am¡a go{‘Zmam| ‘| ̂ mJ
{b¶m h¡& Vm{bH$m ‘| ^mJrXmar H$m g§{já {ddaU {X¶m J¶m h¡&

attended as special guest and delivered a talk on
Advanced Management Practices for Sustaining Soil
Health. Dr. Vijay Mahajan, Director, ICAR-DOGR,
Pune in his remarks stated about the importance of
soil health and water quality for achieving higher
yield and sustaining soil health. Dr. K.V. Prasad,
Director, ICAR-DFR, Pune and Chief Guest of the
function distributed soil health cards to the farmers
and sensitized the farmers about application of
fertilizer and agrochemical’s to sustain soil health and
reduce water pollution. He also stressed about the
importance of organic farming in crop production. 

Seventy-five farmers and fifteen students from Pune
district were participated in the event. During 2023,
273 soil health cards were distributed to the farmers
of different places.  

Participation in Charchasatra and
seminars organised by MRDBS
Scientists of Centre have participated in various group
discussion/charchasatra and seminars organized by
Maharashtra Grape Growers Association to guide
grape growers in various aspects of viticulture. Brief
of participation is given in the table given below:
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S>m°. A.Hw$. CnmÜ¶m¶ 
Dr. A.K. Upadhyay

bm^Xm¶H$ A§Jya H$s IoVr Ho$ {bE AO¡{dH$ VZmd H$m à~§YZ / 
Management of abiotic stress for profitable grape cultivation

S>m°. g. X. am‘Q>oHo$ 
Dr. S.D. Ramteke

A§Jya ‘| nmXn d¥{Õ {Z¶m‘H$ Am¡a {dH$ma à~§YZ / 
Plant growth regulators and disorders management in grapes

S>m°. A.Hw$. e‘m© 
Dr. A.K. Sharma

A§Jya go Cƒ ‘yë¶ Am¡a Ý¶yQ´>mñ¶w{Q>H$b CËnmX: Adga / 
High value and nutraceutical products from grapes: the opportunities  

S>m°. gwOm°¶ gmhm 
Dr. Sujoy Saha

AZwà¶moJ àm¡Úmo{JH$s na Omoa XoZo Ho$ gmW amoJ à~§YZ Ho$ {bE O¡d-JhZ aUZr{V¶m± / 
Bio-intensive strategies for disease management with an emphasis on application
technology

lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a
Mrs. Kavita Y. Mundankar

A§Jya H$s IoVr Ho$ {bE AmB©Q>r CnH$aU / 
IT tools for grape cultivation

S>m°. Xr.qg. ¶mXd
Dr. D.S. Yadav

à^mdr H$sQ> à~§YZ Ho$ {bE ñWm¶r {dH$ën Am¡a A§Jya ~JrMm| ‘| S´>moZ {N>‹S>H$md H$s j‘Vm /
Sustainable alternatives for effective pest management and potential of drone spraying in
vineyards

S>m°. amoeZr am. g‘W©
Dr. Roshni R. Samarth

A§Jya H$s ZB© {H$ñ‘m| H$m Am{dîH$ma / 
Innovation of new grape varieties

S>m°. Ahå‘X e~ra Q>r.nr.
Dr. Ahammed Shabeer T.P.

{nN>bo Adeof {ZJamZr H$m¶©H«$‘ Ho$ AZw^d Am¡a A§Jya ‘| H$sQ>ZmeH$ Adeof à~§YZ Ho$ {bE
aUZr{V¶m± / 
Experiences of the past residue monitoring programme and strategies for pesticide
residue management in grape

S>m°. {Z.Am. Xoe‘wI
Dr. N.A. Deshmukh 

JwUdÎmmnyU© A§Jya CËnmXZ ‘| àH$me H$s ^y{‘H$m / 
Role of light in quality grape production

S>m°. gmo.H$. hmobH$a
Dr. S.K. Holkar 

amoJ à~§YZ ‘| E§S>mo’$mBQ²g H$s ^y{‘H$m / 
Role of endophytes in disease management 

S>m°. à.{h. {ZHw§$^o
Dr. P.H. Nikumbhe 

{Q>H$mD$ A§Jya H$s IoVr Ho$ {bE ßbmpñQ>H$ H$da H$m Cn¶moJ / 
Use of plastic cover for sustainable grape cultivation

S>m°. e{‘©ð>m ZmB©H$
Dr. Sharmstha Naik

JwUdÎmmnyU© amonU gm‘J«r V¡¶ma H$aZo Ho$ {bE {Q>ey H$ëMa VH$ZrH$ / 
Tissue culture techniques to produce quality planting material

AÝ¶ EO|{g¶m| Ûmam Am¶mo{OV MMm©gÌ  Am¡a
g§Jmo{ð>¶m| ‘| ^mJrXmar
• S>m°. A.Hw$. CnmÜ¶m¶ Am¡a S>m°. nr.EM. {ZHw§$^o Zo 3 OZdar

2023H$mo Ho$drHo$, ~mam‘Vr, {Obm nwUo ‘| H¥$fH$ 2023 àXe©Zr
Ho$ CÓmQ>Z Am¡a H¥${f ‘| C^aVr àm¡Úmo{J{H$¶m| Ho$ Cn¶moJ na
àW‘ S>o‘mo Ho$ ew^ma§^ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 16 OZdar 2023 H$mo H$Zm©Q>H$ gaH$ma
Ho$ ~rOmnwa amÁ¶ ~mJdmZr {d^mJ Ûmam Am¶mo{OV go{‘Zma ‘|

Participation in Charchasatra and
seminars organised by other agencies
• Dr. A.K. Upadhyay and Dr. P.H. Nikumbhe

participated in the inauguration of Krushik 2023
Exhibition and launching of First Demo on Use of
Emerging Technologies in Agriculture’ on 3rd

January 2023 at KVK, Baramati, district Pune.

• Dr. R.G. Somkuwar delivered a lecture on
“Canopy management for the production of
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JwUdÎmmnyU© {H$e{‘e Ho$ CËnmXZ Ho$ {bE {dVmZ à~§YZ na
EH$ ì¶m»¶mZ {X¶m& ì¶m»¶mZ ‘| bJ^J 100 A§Jya CËnmXH$m|
Zo ^mJ {b¶m&

• S>m°. {Z.Am. Xoe‘wI Zo 24 OZdar 2023 H$mo ‘hmamï´> Ho$
AmoµOa, VmbwH$m {Z’$mS>, {Obm Zm{gH$ ‘| H¥${f {d^mJ, amÁ¶
gaH$ma Ûmam {Z¶m©V grOZ 2022-23 Ho$ {bE Am¶mo{OV A§Jya
{Z¶m©V H$m¶©embm ‘| ^mJ {b¶m& & 

• S>m°. am.Jw. gmo‘Hw$da Zo 8 ’$adar 2023 H$mo Ho$drHo$, ‘mohmob,
{Obm gmobmnwa Ûmam Am¶mo{OV {H$e{‘e Am¡a ñWmZr¶ ~mOma
Ho$ {bE JwUdÎmm dmbo A§Jya Ho$ CËnmXZ Ho$ {bE {dVmZ à~§YZ
àWmAm| na EH$ ì¶m»¶mZ {X¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 10 ’$adar 2023 H$mo Ho$drHo$,
Zmam¶UJm§d ‘| A§Jya Ho$ {Z¶m©V Ho$ {bE ’$gb nyd© à~§YZ na
EH$ ì¶m»¶mZ {X¶m {Og‘| bJ^J 150 A§Jya CËnmXH$m| Zo
^mJ {b¶m&

• S>m°. H$m¡{eH$ ~°ZOu Zo 25 ’$adar 2023 H$mo ^mH¥$AZwn-lr
{gÕ{J[a Ho$drHo$, H$Zoar, {Obm H$moëhmnwa Am¡a lr joÌ
{gÕ{J[a ‘hmg§ñWmZ, H$Zoar Ûmam Am¶mo{OV n§M‘hm^yV
bmoH$moËgd ‘| "A§Jya H$s IoVr ‘| O¡{dH$ IoVr H$s àmg§{JH$Vm'
na EH$ ‘w»¶ ì¶m»¶mZ àñVwV {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 25 ’$adar 2023 H$mo Ho$drHo$, ~mam‘Vr
Ûmam "A§Jya H$s nmoñQ>-hmd}ñQ> ‘mÜ¶‘ go Adga' {df¶ na
ì¶m»¶mZ {X¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 29 Aà¡b 2023 H$mo dmbdm, {Obm
gm§Jbr ‘| JwUdÎmm dmbo H$mbo ~rO a{hV A§Jya Ho$ CËnmXZ Ho$
{bE {dVmZ à~§YZ na EH$ ì¶m»¶mZ {X¶m& ì¶m»¶mZ ‘|
bJ^J 180 A§Jya CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 30 Aà¡b 2023 H$mo gm§Jbr {Obo Ho$
H$mdR>o‘hmH$mb ‘| amÁ¶ H¥${f {d^mJ Ûmam Am¶mo{OV "’$mC§S>oeZ
àyqZJ Ho$ ~mX à^mdr ’$b H${b¶m| Ho$ ^oX^md Ho$ {bE M§Xdm
à~§YZ àWmAm|' na EH$ ì¶m»¶mZ {X¶m& bJ^J 200 A§Jya
CËnmXH$m| Zo ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 6 ‘B© 2023 H$mo VmbwH$m H¥${f
A{YH$mar, VmgJm§d, {Obm gm§Jbr Ûmam ‘ZoamOwar ‘| Am¶mo{OV
A§Jya CËnmXH$m| Ho$ go{‘Zma ‘| "’$b H${b¶m± {d^oXZ Ho$ {bE
AmYma N>§Q>mB© Ho$ ~mX {dVmZ à~§YZ àWmAm|' na ì¶m»¶mZ
{X¶m& bJ^J 350 A§Jya CËnmXH$m| Zo ì¶m»¶mZ ‘| ̂ mJ {b¶m&
CÝhm|Zo nmg Ho$ A§Jya Ho$ ~mJm| H$m ^r Xm¡am {H$¶m Am¡a A§Jya
CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

quality raisin” in the seminar organized by State
Department of Horticulture, Bijapur, Government
of Karnataka on 16th January 2023. Around 100
grape growers attended the lecture. 

• Dr. N.A. Deshmukh attended Grape Export
Workshop for export season 2022-23 organized by
Department of Agriculture, State Govt. of
Maharashtra at Ozar, Nasik on 24th January 2023.

• Dr. R.G. Somkuwar delivered a lecture on
“Canopy management practices for the production
of quality grapes meant for raisin and local
market” organized by KVK, Mohol, district
Solapur on 8th February 2023.

• Dr. R.G. Somkuwar delivered a lecture on “Pre-
harvest management for the export of grapes” at
KVK, Narayangaon on 10th February 2023.
Around 150 grape growers attended.

• Dr. K. Banerjee presented a lead lecture on
‘Relevance of Organic Farming in Grape
Cultivation’ in the Panchmahabhoot Lokotsav
organized by ICAR-Shri Siddhagiri KVK, Kaneri,
Kolhapur and Shri Kshetra Siddhagiri
Mahasansthan, Kaneri on 25th February 2023.

• Dr. R.G. Somkuwar delivered a lecture on
‘Opportunities through post-harvest means of
grapes’ organized by KVK, Baramati on 25th

February 2023.

• Dr. R.G. Somkuwar delivered a lecture on
“Canopy management for the production of
quality black seedless grapes in Walwa, district
Sangli on 29th April 2023. Around 180 grape
growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for effective fruit
bud differentiation after foundation pruning’
organized by the State Department of Agriculture
at Kawthemahakal, Sangli on 30th April 2023.
Around 200 grape growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices after foundation
pruning for fruit bud differentiation’ in the grape
growers’ seminar at Manerajuri organized by
Taluka Agriculture Officer, Tasgaon, district Sangli
on 6th May 2023. Approximately 350 grape
growers attended the lecture. He also visited the
nearby vineyards and guided the grape growers. 



• S>m°. am.Jw. gmo‘Hw$da Zo 7 ‘B© 2023 H$mo Ea§S>mobo ({‘aO),
{Obm gm§Jbr ‘| amÁ¶ H¥${f {d^mJ Ûmam Am¶mo{OV AmYmar¶
N>±Q>mB© Ho$ ~mX à^mdr "’$b H${b¶m± {d^oXZ Ho$ {bE {dVmZ
à~§YZ àWmAm|' na EH$ ì¶m»¶mZ {X¶m& bJ^J 550 A§Jya
CËnmXH$m| Zo ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 17 ‘B© 2023 H$mo OW, {Obm gm§Jbr
‘| amÁ¶ H¥${f {d^mJ Ûmam Am¶mo{OV go{‘Zma ‘| AmYmar¶
N>±Q>mB© Ho$ ~mX à^mdr ’$b H${b¶m± {d^oXZ Ho$ {bE {dVmZ
à~§YZ àWmAm|' na ì¶m»¶mZ {X¶m& ì¶m»¶mZ ‘| bJ^J 900
A§Jya CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 18 ‘B© 2023 H$mo nbwg, {Obm gm§Jbr
‘| "JwUdÎmmnyU© {H$e{‘e A§Jya Ho$ CËnmXZ Ho$ {bE H¡$Zmonr
à~§YZ' na EH$ ì¶m»¶mZ {X¶m& bJ^J 450 A§Jya CËnmXH$m|
Zo ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Ed§ S>m°. A.Hw$. CnmÜ¶m¶ Zo 11 AJñV
2023 H$mo Ho$drHo$, B§Xmnwa, {Obm nwUo Ûmam Am¶mo{OV A§Jya
CËnmXH$m| Ho$ go{‘Zma ‘| H«$‘e… "JwUdÎmmnyU© a§JrZ ~rO a{hV
A§Jya Ho$ CËnmXZ Ho$ {bE {dVmZ à~§YZ' Am¡a "A§Jya ‘| nmZr
Am¡a nmofH$ VËd à~§YZ' na ì¶m»¶mZ {X¶m {Og‘| bJ^J
60 A§Jya CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. g. X. am‘Q>oHo$ Zo 24-25 AJñV 2023 H$mo JmoXaoO
EJ«moQ>oH$ àmBdoQ> {b{‘Q>oS> Ûmam "A§Jya CËnmXH$m| Ho$ CËWmZ Am¡a
^maV H$mo d¡{œH$ ‘mZ{MÌ na bmZo ‘| nmXn {dH$mg {Z¶m‘H$m|
H$s ^y{‘H$m' {df¶ na MMm©/~¡R>H$ ‘| ^mJ {b¶m&

• S>m°. A.Hw$. CnmÜ¶m¶ Zo 11 {gV§~a 2023 H$mo B§Xmnwa ‘| A§Jya
CËnmXH$m| H$mo ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV {H$E Am¡a ‘¥Xm narjU
[anmoQ>m] na {dMma H$aHo$ Cd©aH$ à~§YZ na A§Jya CËnmXH$m| H$m
‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 14 {gV§~a 2023 H$mo VmgJm§d, {Obm
gm§Jbr ‘| "JwUdÎmm dmbo bå~o A§Jya Ho$ CËnmXZ Ho$ {bE
{dVmZ à~§YZ àWmAm|' na EH$ ì¶m»¶mZ {X¶m& bJ^J 200
A§Jya CËnmXH$m| Zo ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 15 {gV§~a 2023 H$mo gm§Jbr {Obo
Ho$ H$dR>o‘hmbmb ‘| "JwUdÎmm dmbo bå~o A§Jyam| Ho$ CËnmXZ
Ho$ {bE {dVmZ à~§YZ àWmAm|' na EH$ ì¶m»¶mZ {X¶m&
bJ^J 300 A§Jya CËnmXH$m| Zo ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶ Am¡a S>m°. Xr.qg.
¶mXd Zo 18 {gV§~a 2023 H$mo Ho$drHo$, Zmam¶UJm§d Am¡a
^mH¥$AZwn-amA§AZwH|$ Ûmam g§¶wº$ ê$n go Am¶mo{OV "A§Jya ‘|
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• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for effective fruit
bud differentiation after foundation pruning’
organized by State Department of Agriculture in
Erandole (Miraj), district Sangli on 7th May 2023.
Around 550 grape growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for effective fruit
bud differentiation after foundation pruning’ in the
seminar organized by State Department of
Agriculture at Jath, Sangli on 17th May 2023.
Around 900 grape growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management for the production of quality
raisin grapes’ in Palus, Sangli on 18th May 2023.
Around 450 grape growers attended the lecture.

• Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
delivered a lectures on ‘Canopy management for
the production of quality colour seedless grapes’
and ‘Water and nutrient management in grapes’
respectively in grape growers’ seminar organized
by KVK, Indapur, Pune on 11th August 2023.
Around 60 grape growers attended the lecture.

• Dr. S.D. Ramteke participated in the discussion /
meeting on ‘Role of plant growth regulators in
uplifting grape growers and putting India on the
global map’ organized by Godrej Agrotech Pvt
Ltd. on 24-25th August 2023.

• Dr. A.K. Upadhyay distributed soil health cards to
the grape growers at Indapur on 11th September
2023 and guided the grape growers on fertilizer
management by taking consideration of soil testing
reports.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for the production
of quality elongated grapes’ in Tasgaon, district
Sangli on 14th September 2023.  Around 200 grape
growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for the production
of quality elongated grapes’ in Kavthemahalal,
district Sangli on 15th September 2023.  Around
300 grape growers attended the lecture.

• Dr. R.G. Somkuwar, Dr. A.K. Upadhyay and Dr.
D.S. Yadav guided the grape growers in the
seminar on ‘October Pruning in Grapes’ jointly



AŠQy>~a àyqZJ' {df¶ na go{‘Zma ‘| Zo A§Jya CËnmXH$m| H$m
‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 21 {gV§~a 2023 H$mo H$aH§$~ ‘|
"ñWmZr¶ ~mOma Ho$ {bE A§Jya Ho$ CËnmXZ Ho$ gmW-gmW
{H$e{‘e ~ZmZo Ho$ {bE {dVmZ à~§YZ àWmAm|' na ì¶m»¶mZ
{X¶m& bJ^J 150 A§Jya CËnmXH$m| Zo ì¶m»¶mZ ‘| ̂ mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 22 {gV§~a 2023 H$mo åhmS>m, {Obm
gmobmnwa ‘| "ñWmZr¶ ~mOma Ho$ {bE A§Jya Ho$ CËnmXZ Ho$ gmW-
gmW {H$e{‘e ~ZmZo Ho$ {bE {dVmZ à~§YZ àWmAm|' na EH$
ì¶m»¶mZ {X¶m {Og‘| bJ^J 200 A§Jya CËnmXH$m| Zo
ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 30 {gV§~a 2023 H$mo H$moëhmnwa ‘|
JwUdÎmmnyU© A§Jya Ho$ CËnmXZ Ho$ {bE {dVmZ Am¡a nmofH$ VËd
à~§YZ na EH$ ì¶m»¶mZ {X¶m {Og‘| bJ^J 80 A§Jya
CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 1 AŠQy>~a 2023 H$mo gm§Jbr {Obo Ho$
‘§Jgwbr ‘| JwUdÎmmnyU© A§Jya Ho$ CËnmXZ Ho$ {bE {dVmZ à~§YZ
Am¡a nmofH$ VËd à~§YZ na EH$ ì¶m»¶mZ {X¶m& ì¶m»¶mZ ‘|
bJ^J 100 A§Jya CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 2 AŠQy>~a 2023 H$mo Zm{gH$ ‘| EJ«modZ
Ûmam Am¶mo{OV go{‘Zma ‘| {Z¶m©V Ho$ {bE A§Jya Ho$ CËnmXZ Ho$
{bE {dVmZ à~§YZ àWmE± na ì¶m»¶mZ {X¶m& nMmg A§Jya
CËnmXH$m| Zo ì¶m»¶mZ ‘| ^mJ {b¶m&

• S>m°. A.Hw$. CnmÜ¶m¶, S>m°. Xr.qg. ¶mXd Am¡a S>m°. gmo.H$.
hmobH$a Zo 19 {Xg§~a 2023 H$mo lram‘nwa ‘| Am¶mo{OV {H$gmZ
Jmoð>r ‘| A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m& 

àjoÌ ^«‘U
• S>m°. g. X. am‘Q>oHo$ Zo 4 go 6 ’$adar 2023 H$mo VmgJm§d ‘|

~ob gyIZo Ho$ bjUm| dmbo ~mJm|> H$m gd}jU {H$¶m&

• S>m°. A.Hw$. e‘m© Zo 14 ’$adar 2023 H$mo ES>rQ>r, ~mam‘Vr ‘|
nrE‘E’$E‘B© Ho$ VhV emaXm~mB© ndma ‘{hbm ‘hm{dÚmb¶,
~mam‘Vr ‘| ’y$S> BÝŠ¶y~oeZ g|Q>a H$s J{V{d{Y¶m| H$m {ZarjU
{H$¶m& H$m¶©H«$‘ H$m Am¶moOZ nrE‘E’$E‘B©, H¥${f {d^mJ,
OrAmoE‘ Ûmam {H$¶m J¶m Wm&

• S>m°. am.Jw. gmo‘Hw$da Zo 22 ’$adar 2023 H$mo Ho$drHo$, ~rOmnwa
‘| H$m¶©H«$‘ ‘| ^mJ {b¶m Am¡a H¥${f ‘§Ìr lr‘Vr emo^m
H$a§XbmOo H$mo H$Zm©Q>H$ ‘| A§Jya H$s IoVr Ho$ ~mao ‘| OmZH$mar
Xr&
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organized by KVK, Narayangaon and ICAR-
NRCG on 18th September 2023.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for the production
of grapes for local market as well as raisin making’
in Karkamb on 21th September 2023.  Around 150
grape growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management practices for the production
of grapes for local market as well as raisin making’
in Mhada, district Solapur on 22th September
2023.  Around 200 grape growers attended the
lecture.

• Dr. R.G. Somkuwar delivered a lecture on
“Canopy management and nutrient management
to produce quality grapes” in Kolhapur on 30th

September 2023.  Around 80 grape growers
attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
“Canopy management and nutrient management
to produce quality grapes” in Mangsuli, district
Sangli on 1st October 2023.  Around 100 grape
growers attended the lecture.

• Dr. R.G. Somkuwar delivered a lecture on
“Canopy management practices for the production
of grapes for export” in seminar organized by
Agrowon at Nasik on 2nd October 2023.  Around
50 grape growers attended the lecture.

• Dr. A.K. Upadhyay, Dr. D.S. Yadav and Dr. S.K.
Holkar guided the grape growers in the Kisan
Goshti organized at Shrirampur on 19th December
2023.

Field visits
• Dr. S.D. Ramteke surveyed farmers plot for

symptoms of vine drying in Tasgaon area on 4th
to 6th February 2023. 

• Dr. A.K. Sharma inspected activities of Food
Incubation Centre at Sharadabai Pawar Mahila
Mahavidyalay, Baramati under PMFME at ADT,
Baramati on 14th February 2023. The programme
was organized by PMFME, Deptt of Agriculture,
GoM.

• Dr. R.G. Somkuwar attended program at KVK,
Bijapur on 22nd February 2023 and updated the
Minister for Agril H’ble Mrs. Shobha Karandlaje
about grape cultivation in Karnataka.



• S>m°. am.Jw. gmo‘Hw$da Zo 23 ’$adar 2023 H$mo gøm{Ð ’$m‘©,
Zm{gH$ Ho$ A§Jya Ho$ ~mJ H$m Xm¡am {H$¶m Am¡a ^mH¥$AZwn-
amA§AZwH|$ Ûmam {dH${gV {H$ñ‘m| Ho$ àXe©Z H$m AdbmoH$Z
{H$¶m&

• S>m°. g.X. am‘Q>oHo$ Zo ‘mM© 2023 ‘| ~‹T>Vo ‘m¡g‘ Ho$ Xm¡amZ
AmZo dmbr g‘ñ¶mAm| Ho$ {bE WoZnbmZr, {Obm WoZr,
V{‘bZmSw> ‘| {H$gmZ Ho$ narjU ^yI§S> H$m gd}jU {H$¶m&

• S>m°. A.Hw$. e‘m© Zo 3 AJñV 2023 H$mo ES>rQ>r, ~mam‘Vr ‘|
E‘AmoE’$nrAmB© H$s nrE‘E’$E‘B© ¶moOZm Ho$ VhV ñdrH¥$V
ImÚ D$î‘m¶Z H|$Ð, ~mam‘Vr Ho$ Xÿgao {ZarjU ‘| ^mJ {b¶m&

• ‘hmamï´> amÁ¶ A§Jya CËnmXH$ g§K Ho$ AZwamoY na, S>m°. A.Hw$.
CnmÜ¶m¶ Ed§ S>m°. g.X. am‘Q>oHo$ Zo EgAmonr go g§~§{YV
{dfmº$Vm Ho$ ‘wÔo Ho$ g§~§Y ‘| 19 AŠQy>~a 2023 H$mo ~moar,
B§Xmnwa, {Obm nwUo ‘| A§Jya Ho$ ~mJmZm| H$m Xm¡am {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Am¡a  S>m°. à.{h. {ZHw§$^o Zo 6 {Xg§~a
2023 H$mo Zm{gH$ {Obo Ho$ {Z’$mS> ‘| ~o‘m¡g‘ ~m[ae Am¡a
Amobmd¥{ï> go à^m{dV A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m Am¡a A§Jya
CËnmXH$m| H$mo CnMmamË‘H$ Cnm¶m| na ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 22 {Xg§~a 2023 H$mo gm§Jbr {Obo
Ho$ A§Jya ~mJmZm| H$m Xm¡am {H$¶m Am¡a A§Jya CËnmXH$m| H$mo à~§YZ
àWmAm| na ‘mJ©Xe©Z {H$¶m&

Q>obr{dµOZ H$m¶©H«$‘
• S>m°. am.Jw. gmo‘Hw$da: (i) "A§Jya JwÀN> à~§YZ Ho$ {bE {dVmZ

ì¶dñWm/ H°$Zm°nr ì¶dñWmnZmVyZ Ðmj KS>mMo ì¶dñWmnZ'
{df¶ na H¥${fXe©Z ’$moZ-BZ-bmBd H$m¶©H«$‘ ‘w§~B© XÿaXe©Z
(05/01/2023) na àgm[aV {H$¶m J¶m& (ii) hobmo {H$gmZ,
ZB© {X„r XÿaXe©Z na "A§Jya Ho$ ~JrMo H$s XoI^mb'
(26/07/2023)&

• S>m°. à.{h. {ZHw§$^o: XÿaXe©Z H|$Ð, nwUo ‘| S>rS>r gøm{Ð na
"à{VHy$b Obdm¶w n[apñW{V¶m| ‘| ßbmpñQ>H$ H$da H$m Cn¶moJ/
à{VHy$b hdm‘mZmV Ðmj eoVr‘Ü¶o ßbmpñQ>H$ AmÀN>mXZmMm
dmna' na àgm[aV {H$¶m J¶m (09/09/2023)&

{H$gmZ ‘obm / H¥${f ‘obm / àXe©Zr ‘| gh^m{JVm 
g§ñWmZ Zo ‘hmamï´> Am¡a H$Zm©Q>H$ Ho$ {d{^Þ ñWmZm| na Am¶mo{OV
N>h {H$gmZ ‘obm|/àXe©{Z¶m| ‘| ̂ mJ {b¶m& {dH${gV VH$ZrH$m| H$mo
àX{e©V H$aZo Ho$ {bE àXe©Zr ñQ>m°b na Z‘yZo, àg§ñH¥$V CËnmX,
nmoñQ>a, àH$meZ Am{X H$s ì¶dñWm H$s JB©&
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• Dr. R.G. Somkuwar visited the grape vineyard of
Sahyadri Farm, Nashik and observed the
performance of varieties developed by ICAR-
NRCG on 23rd February 2023. 

• Dr. S.D. Ramteke surveyed farmer’s trial plot at
Thenpalani, district Theni, Tamil Nadu for the
problems faced during growing season during
March 2023.

• Dr. A.K. Sharma participated in second inspection
of Approved Food Incubation Centre, Baramati
under PMFME scheme of MOFPI at ADT,
Baramati on 3rd August 2023.

• On request from Maharashtra State Grape
Growers’ Association, Dr. A.K. Upadhyay and Dr.
S.D. Ramteke visited vineyards in Bori, Indapur,
district Pune on 19th October 2023 regarding SOP
related toxicity issue.

• Dr. R.G. Somkuwar and Dr. P.H. Nikumbhe visited
vineyards affected by unseasonal rain and hail in
Niphad, district Nasik on  6th December 2023
and guided the grape growers on remedial
measures

• Dr. R.G. Somkuwar visited the grape gardens of
Sangli district on 22nd December 2023 and guided
the grape growers on management practices.

Television programme
• Dr. R.G. Somkuwar: (i) Krishidarshan Phone-in-

Live Programme on the topic ‘Canopy
arrangement for grape bunch management/ H°$Zm°nr
ì¶dñWmnZmVyZ Ðmj KS>mMo ì¶dñWmnZ telecasted on
Mumbai Doordarshan (05/01/2023). (ii)  Hello
Kisan, New Delhi Doordarshan on ‘Angur ke
bagiche ki dekhbhal’ (26/07/2023).

• Dr. P.H. Nikumbhe: ‘Use of plastic cover under
adverse climatic conditions/ à{VHy$b hdm‘mZmV Ðmj
eoVr‘Ü¶o ßbmpñQ>H$ AmÀN>mXZmMm dmna telecasted on DD
Sahyadri at Doordarshan Kendra, Pune
(09/09/2023). 

Participation in Farmers’ Fair / Krishi
Mela / Exhibitions
Institute participated in six farmers’ fairs/ exhibitions
organized at different locations of Maharashtra and
Karnataka. Live samples, processed products, posters,
publications, etc. were arranged at exhibition stall to
showcase developed technologies.
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H«$.g§. /
S.no.

Am¶moOZ H$m Zm‘ / Name of event ñWb / Place Ad{Y / Duration

1 108dt ^maVr¶ {dkmZ H$m§J«og / 
108th Indian Science Congress

amVw ‘mZm¶y, ZmJnya ¶y{Zd{g©Q>r /
RTMNU, Nagpur University

3-7 OZdar / 
January, 2023

2 d¡{œH$ H¥${f ‘hmoËgd-bmBd S>o‘mo, H¥${f àXe©Zr-2023 / 
Global Krushi Mahotsav-Live Demo, Agri Exhibition-
2023

Ho$drHo$, Zmam¶UJm§d / 
KVK, Narayangaon

9-12 ’$adar / 
February, 2023

3 CÚmoJ gå‘obZ / 
Industry Meet 

^mH¥$AZwn-^m~mAZwg§ / 
ICAR-IIHR, Bengaluru

31 AŠQy>~a / 
October, 2023

4 A§Jya gå‘obZ-2023 / 
Grape Conference-2023

‘amÐm~mg§, nwUo / 
MRDBS, Pune

27-29 AJñV / 
August, 2023

5 amoQ>ar {‘boQ> OÌm-2023 / 
Rotary Millet Jatra -2023

nwUo / Pune 10 {gVå~a /
September, 2023

6 E{b¶åg ‘| H¥${f-ì¶dgm¶ H$m¶©H«$‘ ‘| àXe©Zr: ZdmMma, g§dY©Z
Am¡a pñWaVm / 
Exhibition in program -gri-business in Alliums:
Innovation, Promotion  Sustainability

nwUo / Pune 20 {Xg§~a / 
December, 2023

jjj
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^mH¥$AZwn H$‘©Mm[a¶m| H$m à{ejU Am¡a j‘Vm
{Z‘m©U
{dXoe ‘| à{V{Z¶w{º$
• S>m°. H$m¡{eH$ ~°ZOu Zo 1-2 AJñV 2023 Ho$ Xm¡amZ {d¶VZm‘

Ho$ hmo Mr {‘Ýh {gQ>r ‘| Am¶mo{OV Xÿgao EAmoEgr X{jU nyd©
E{e¶m gå‘obZ ‘| ^mJ {b¶m& 

• S>m°. H$m¡{eH$ ~°ZOu Zo 25-30 AJñV 2023 Ho$ Xm¡amZ Ý¶y
Am°a{b¶Ýg, EbE, g§¶wº$ amÁ¶ A‘o[aH$m ‘| 137dt EAmoEgr
dm{f©H$ ~¡R>H$ Am¡a {dbr nwañH$ma g§Jmoð>r ‘| ^mJ {b¶m&

• S>m°. H$m¡{eH$ ~°ZOu Zo 18-27 {gV§~a 2023 Ho$ Xm¡amZ
Am¡Úmo{JH$ àm¡Úmo{JH$s g§ñWmZ, ~m¡YbmoH$ ‘mdWm, H$mob§~mo,
lrb§H$m ‘| O¡{dH$ Adeof Am¡a {‘Å>r {dûcofU na à{ejU ‘|
VH$ZrH$s {deofk Ho$ ê$n ‘| ^mJ {b¶m&

• ^mH¥$AZwnHo$ ‘hm{ZXoeH$ Ûmam Zm{‘V S>m°. {Z.Am.Xoe‘wI Zo
20-24 Zd§~a 2023Ho$ Xm¡amZ ~¢H$m°H$, WmB©b¢S> ‘| ImÚ Am¡a
H¥${f g§JR>Z (E’$EAmo) Ûmam Am¶mo{OV H$sQ>ZmeH$ Adeof
OmopI‘ ‘yë¶m§H$Z Am¡a E{e¶m ‘| A{YH$V‘ Adeof gr‘m H$s
ñWmnZm na joÌr¶ H$m¶©embm ‘| ^mJ {b¶m&

à{ejU A{YJ«hU
• S>m°. A.Hw$. e‘m©, lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a Am¡a S>m°. Y.Z.

Jmd§S>o Zo 4 go 15 {gV§~a 2023 Ho$ Xm¡amZ ̂ mH¥$AZwn-^maVr¶
H¥${f gm§p»¶H$s AZwg§YmZ g§ñWmZ, ZB© {X„r Ûmam Am¶mo{OV
"H¥${f ‘| S>oQ>m {dkmZ na à{ejU H$m¶©H«$‘' ‘| gh^mJ {b¶m&

• lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a Zo 2 go 11 ’$adar 2023 Ho$ Xm¡amZ
^mH¥$AZwn-^maVr¶ H¥${f gm§p»¶H$s AZwg§YmZ g§ñWmZ, ZB©
{X„r Ûmam Am¶mo{OV "H¥${f ‘| H¥${Ì‘ ~w{Õ‘Îmm Ho$ {bE nm¶WZ'
na bKw nmR>çH«$‘ ‘| ^mJ {b¶m&

• lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a Zo 9 go 10 ‘mM© 2023 Ho$ Xm¡amZ
^mH¥$AZwn- ̂ maVr¶ H¥${f AZwg§YmZ à~§Y AH$mX‘r, h¡Xam~mX
Ûmam Am¶mo{OV "H¥${f ‘| {~J S>oQ>m EZm{b{Q>Šg' na amï´>r¶
à{ejU H$m¶©embm ‘| ^mJ {b¶m&

Training and Capacity Building of ICAR
Employees
Deputation abroad
• Dr. Kaushik Banerjee participated in the 2nd

AOAC South East Asia Conference held in Ho Chi
Minh City, Vietnam during August 1-2, 2023.

• Dr. Kaushik Banerjee participated in 137th AOAC
Annual Meeting and Wiley Award Symposium at
New Orleans, LA, United States during August 25-
30, 2023.

• Dr. Kaushik Banerjee participated as technical
expert in the training on organic residue and soil
analysis at Industrial Technology Institute,
Baudhaloka Mawatha, Colombo, Sri Lanka during
September 18-27, 2023.

• As a DG, ICAR nominee Dr. N.A. Deshmukh
attended the Regional Workshop on “Pesticide
residue risk assessment and the establishment of
Maximum Residue Limits in Asia” organized by
the Food and Agriculture Organization (FAO) at
Bangkok, Thailand during 20-24 November, 2023.

Training Acquired
• Dr. A.K. Sharma, Mrs. Kavita Y. Munankar and

Dr. D.N. Gawande attended the training
programme on ‘Data Science in Agriculture’
organized by ICAR-Indian Agricultural Statistics
Research Institute, New Delhi during September
4-15, 2023.

• Mrs. Kavita Y. Mundankar participated in the
Short Course on ‘Python for Artificial Intelligence
in Agriculture’ organized by ICAR-Indian
Agricultural Statistics Research Institute, New
Delhi during February 2-11, 2023

• Mrs. Kavita Y. Mundankar participated in the
National Training Workshop on ‘Big Data
Analytics in Agriculture’ organized by ICAR-
NAARM, Hyderabad during March 9-10, 2023.

à{ejU Am¡a j‘Vm {Z‘m©U
Training and Capacity Building 



• lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a Zo 22 ‘B© go 30 OyZ 2023 Ho$
Xm¡amZ EZEgEg AmB©AmB©Q>r é‹S>H$s Ho$ gh¶moJ go ESw>boŠg
gmoë¶ye§g EbEbnr Ûmam Am¶mo{OV "‘erZ b{ZªJ Am¡a
Am{Q©>{’${e¶b B§Q>o{bO|g' na Am°ZbmBZ à{ejU ‘| ^mJ
{b¶m&

• S>m°. Xr.qg. ¶mXd Zo 6 go 12 OyZ 2023 Ho$ Xm¡amZ ̂ mH¥$AZwn-
^maVr¶ H¥${f gm§p»¶H$s AZwg§YmZ g§ñWmZ, ZB© {X„r Ûmam
Am¶mo{OV "H¥${f ‘| gm§p»¶H$s¶ Am¡a ‘erZ b{ZªJ VH$ZrH$
H$m n[aM¶' na qhXr ‘| à{ejU (Am°ZbmBZ) ‘| ^mJ {b¶m&

• S>m°. Xr.qg. ¶mXd Zo 26 Aºy$~a go 8 Zd§~a 2023 Ho$ Xm¡amZ
¶ynrgrEgQ>r Ûmam {dÎm nmo{fV H¥${f O¡d àm¡Úmo{JH$s CËH¥$ï>Vm
H|$Ð Am¡a S>r~rQ>r, ZB© {X„r Ûmam {dÎm nmo{fV ~m¶moBZ’$m°a‘¡{Q>Šg
B§’«$mñQ´>ŠMa gw{dYm, O¡d àm¡Úmo{JH$s ‘hm{dÚmb¶, gaXma
d„^^mB© nQ>ob H¥${f Ed§ àm¡Úmo{JH$s {dœ{dÚmb¶, ‘oaR> Ûmam
(Am°ZbmBZ) Am¶mo{OV "H¥${f Am¡a g§~Õ {dkmZ H$mo AmJo
~‹T>mZo Ho$ {bE AmU{dH$ Am¡a O¡d gyMZm CnH$aUm| H$mo EH$sH¥$V
H$aZm' na j‘Vm à{ejU H$m¶©H«$‘' ‘| ^mJ {b¶m&

• S>m°. Xr.qg. ¶mXd Zo d|S>a{~ëQ> {dœ{dÚmb¶, Z¡e{dbo, Q>oZogr,
g§¶wº$ amÁ¶ A‘o[aH$m Ûmam Coursera.org na Am°ZbmBZ
Am¶mo{OV 6 gámh Ho$ à{ejU H$m¶©H«$‘ "M¡Q>OrnrQ>r Ho$ {bE
erK« B§Or{Z¶[a¨J' ‘| ^mJ {b¶m&

• S>m°. amoeZr am. g‘W© Zo 24 OwbmB© 2023 H$mo ^mH¥$AZwn-nwîn
{dkmZ AZwg§YmZ {ZXoemb¶, nwUo Am¡a {H$gmZ A{YH$ma
g§ajU àm{YH$aU, ZB© {X„r Ûmam g§¶wº$ én go Am¶mo{OV
"nrnrdrE’$Ama A{Y{Z¶‘ 2001 na à{ejU-Ed§-
OmJê$H$Vm H$m¶©H«$‘' ‘| ^mJ {b¶m&

• S>m°. Ahå‘X eã~ra Q>r.nr. Zo 13 go 17 ’$adar 2023 Ho$
Xm¡amZ, amï´>r¶ narjU Am¡a A§eemoYZ à¶moJembm àË¶m¶Z
~moS>© (EZE~rEb)  Ûmam {X„r ‘| Am¶mo{OV
""AmB©EgAmo/AmB©B©gr17043:2010 Ho$ AZwgma àdrUVm
narjU àXmVm (nrQ>rnr) {ZYm©aH$ à{ejU H$m¶©H«$‘' ‘| ^mJ
{b¶m&

• S>m°. {Z.Am. Xoe‘wI Zo 30 OZdar go 1 ’$adar, 2023 Ho$
Xm¡amZ ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo ‘|
AmB©EgAmo/AmB©B©gr 17025:2017 Ho$ H$m¶m©Ýd¶Z Am¡a
Am§V[aH$ boIm narjm à{ejU H$m¶©H«$‘ ‘| ^mJ {b¶m&

• S>m°. {Z.Am. Xoe‘wI Zo 4 ’$adar, 2023 H$mo µOm¶Z© [agM©
H§$gëQ>|gr g{d©goO, ‘w§~B© ‘| Am¶mo{OV "narjU à¶moJembmAm|
Ho$ {bE AmB©EgAmo 17025: 2017 n[aM¶ Am¡a ~w{Z¶mXr
Amdí¶H$VmAm|' ‘| ^mJ {b¶m&
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• Mrs. Kavita Y. Mundankar participated in the
Online Training on ‘Machine Learning and
Artificial Intelligence’ organized by Edulakes
Solutions LLP in association with NSS IIT
Roorkee during May 22 – June 30, 2023.

• Dr. D.S. Yadav attended Training in Hindi (Online)
on 'Introduction to Statistical and Machine
Learning Techniques in Agriculture' organized by
ICAR-Indian Agricultural Statistics Research
Institute, New Delhi during June 6-12, 2023.

• Dr. D.S. Yadav participated in the Faculty training
programme on ‘Integrating Molecular and
Bioinfortic Tools for Advancing Agriculture &
Allied Sciences’ organized (online) by Centre of
Excellence in Agri Biotechnology funded by
UPCST & Bioinformatics Infrastructure Facility
funded by DBT, New Delhi; College of
Biotechnology, Sardar Vallabhbhai Patel
University of Agriculture & Technology, Meerut
during October 26 – November 08, 2023.

• Dr. D.S. Yadav participated in the 6 weeks training
programme ‘Prompt Engineering for ChatGPT’
organized online on Coursera.org by Vanderbilt
University, Nashville, Tennessee, USA.

• Dr. Roshni R. Samarth participated in the Training-
cum-awareness programme on PPVFR Act 2001
organized jointly by ICAR-Directorate of
Floricultural Research, Pune and Protection of
Plant Varieties and Farmers’ Rights Authority,
New Delhi on 24th July, 2023.

• Dr. Ahammed Shabeer T.P. participated in the
‘Proficiency Testing Provider (PTP) Assessor
training programme as per ISO/IEC17043:2010’
organized by National Accreditation Board for
testing and calibration Laboratories (NABL) at
Delhi during February 13-17, 2023.

• Dr. N.A. Deshmukh attended Implementation of
ISO/IEC 17025:2017 and Internal Auditing
training program at ICAR-NRCG, Pune during
30th January to 1st February, 2023.

• Dr. N.A. Deshmukh attended ISO 17025: 2017
Introduction and Basic Requirements for Testing
Laboratories organised at at Zyirn Research
Consultancy Services, Mumbai on 4th February,
2023.
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• S>m°. gmo.H$. hmobH$a Zo 31 OwbmB© go 5 AJñV, 2023 VH$
EZEEEg, ZB© {X„r Ûmam H¥${f {ejm Ho$ {bE e¡j{UH$
XjVmAm| H$mo ~‹T>mZo na Am¶mo{OV à{ejU H$m¶©H«$‘ ‘| ^mJ
{b¶m&

• S>m°. gmo.H$. hmobH$a Zo amO^mfm {d^mJ, J¥h ‘§Ìmb¶, ^maV
gaH$ma, nwUo ‘| OZdar-‘B©, 2023 VH$ qhXr nma§JV à{ejU
H$m¶©H«$‘ ‘| ^mJ {b¶m& 

• lr. C.Zm. ~moago Am¡a lr. ~m.O. ’$bHo$ Zo 15 go 19 ‘mM©
2023 Ho$ Xm¡amZ ‘hmË‘m ’w$bo H¥${f {dÚmnrR>, amhþar ‘|
Am¶mo{OV S´>moZ nm¶bQ> à{ejU' ‘| ^mJ {b¶m&

• lr. C.Zm. ~moago Am¡a S>m°. à.{d. gmd§V Zo 20 go 22 OyZ
2023 Ho$ Xm¡amZ ̂ mH¥$AZwn-H|$Ðr¶ H¥${f A{^¶m§{ÌH$s g§ñWmZ,
^monmb Ûmam Am¶mo{OV "H¥${f ¶§ÌrH$aU H$mo ~‹T>mdm XoZo Ho$ {bE
gyMZm Am¡a g§Mma àm¡Úmo{JH$s' na Am°ZbmBZ à{ejU H$m¶©H«$‘
‘| ^mJ {b¶m&

• lr. ‘w.Zm. J§Q>r, lr. A. {X. ’w$bgw§Xa Am¡a lr. {e.gw. Jmonmbo
Zo 26 ‘B© 2023 H$mo ^mH¥$AZwn-amï´>r¶ AO¡{dH$ ñQ´>¡g à~§YZ
g§ñWmZ, ~mam‘Vr, nwUo Ûmam Am¶mo{OV "n|eZ Am¡a godm{Zd¥{Îm
bm^ Am¡a amï´>r¶ n|eZ àUmbr' na {deof ì¶m»¶mZ ‘| ^mJ
{b¶m&

• lr. à.n. H$mb^moa Zo 9 go 13 OZdar 2023 Ho$ Xm¡amZ
^mH¥$AZwn- ̂ maVr¶ H¥${f AZwg§YmZ à~§Y AH$mX‘r, h¡Xam~mX
Ûmam H|$Ðr¶ ‘Ëñ¶ {ejm g§ñWmZ, ‘w§~B© ‘|  Am¶mo{OV à{ejU
H$m¶©H«$‘ "~OQ> Cn¶moJ à{H«$¶m' ‘| ^mJ {b¶m&

• Dr. S.K. Holkar, attended training program on
Enhancing Pedagogical Competencies for
Agricultural Education organized by NAAS, New
Delhi from 31st July to 05th August, 2023. 

• Dr. S.K. Holkar, attended Hindi Parangat Training
Programme from Jan-May, 2023 at Department of
Official Language, Ministry of Home Affairs,
Govt. of India, Pune.

• Mr. U.N. Borse and Mr. B.J. Phalke participated
in the ‘Drone Pilot training’ organized at Mahatma
Phule Krishi Vidyapeeth, Rahuri during March 15-
19, 2023.

• Mr. U.N. Borse and Dr. P.V. Sawant participated
in the online training program on ‘Information and
Communication Technology for Promotion of
Agricultural Mechanization’ organized by ICAR-
Central Institute of Agricultural Engineering,
Bhopal during June 20-22, 2023.

• Mr. M.N. Ganti, Mr. A.D. Fulsundar, and Mr. S.S.
Gopale attended Special Lecture on ‘Pension &
Retirement Benefits and National Pension System’
organized by ICAR-National Institute of Abiotic
Stress Management, Baramati, Pune on May 26,
2023.

• Mr. P.P. Kalbhor attended training programme
‘Budget Utilization Procedure’ organized by
ICAR-NAARM, Hyderabad at Central Institute of
Fisheries Education, Mumbai during January 9-13,
2023.

go{‘Zma / g§Jmoð>r / gå‘obZ / do{~Zma / ~¡R>H$/
H$m¶©embm H$m Am¶moOZ Am¡a H$‘©Mm[a¶m| H$s
gh^m{JVm

Seminar / Symposium / Conference /
Meeting / Workshop organized and
attended by employees

A§Vam©ï´>r¶ go{‘Zma / g§Jmoð>r / gå‘obZ / do{~Zma
International Seminar / Symposium / Conference / Webinar

d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar/Symposium/
Conference

Ad{Y Period Am¶moOH$ Ed§ ñWmZ Organizer
and place

Dr. Kaushik Banerjee
Dr. Sujoy Saha
Dr. D.S. Yadav
Dr. Ahammed
Shabeer T.P.
Dr. S.K. Holkar

15th IUPAC International Congress of
Crop Protection Chemistry

14/03/2023 to
17/03/2023

Society for the Promotion of
Sustainable Agriculture in
association with ICAR-Indian
Agricultural Research Institute,
New Delhi and Institute of
Pesticide Formulation Technology
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d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar/Symposium/
Conference

Ad{Y Period Am¶moOH$ Ed§ ñWmZ Organizer
and place

Dr. Kaushik Banerjee 2nd Annual Conference of AOAC SEA
Section

01/08/2023 to
02/08/2023

AOAC International Southeast
Asia Section at Ho Chi Minh City,
Vietnam

Dr. Kaushik Banerjee Wiley Award Symposium 25/08/2023 to
30/08/2023

AOAC International at New
Orleans, LA, United States

Dr. Anuradha
Upadhyay

International Conference on Biochemical
and Biotechnological Approaches for
Crop Improvement

30/10/2023 to
01/11/2023

Society for Plant Biochemistry and
Biotechnology in collaboration
with ICAR-Indian Agricultural
Research Institute (IARI), New
Delhi , ICAR-National Institute
for Plant Biotechnology (NIPB),
New Delhi and CSIR-National
Botanical Research Institute
(NBRI), Lucknow

Dr. S.D. Ramteke International Conference on Food and
Nutritional Security

09/01/2023 National Agri-Food Biotechnology
Institute (NABI), Mohali; Center
of Innovative and Applied
Bioprocessing (CIAB), Mohali;
Indian Society for Plant
Physiology (ISPP), New Delhi;
Plant Tissue Culture Association
of India (PTCA-I), Lucknow;
International Center for Genetic
Engineering and Biotechnology
(ICGEB), New Delhi and ICAR-
National Institute of Plant
Biotechnology(ICAR-NIPB), New
Delhi

Dr. A.K. Sharma Pune International Business Summit
2023

20/02/2023 MCCIA, Pune

Dr. Roshni R.
Samarth

International workshop (Hybrid Mode)
on E-Processing and Management of
DUS Testing Data in Plant Variety
Examination

25/05/2023 to
26/05/2023.

Protection of Plant Varieties and
Farmers’ Rights Authority
(PPVFRA), Ministry of
Agriculture & Farmers Welfare,
Government of India, New Delhi
in collaboration with Federal
Ministry of Food and Agriculture,
Germany under Indo-German
Bilateral Cooperation on Seed
Sector Development

Dr. Roshni R.
Samarth

International Seminar on ‘Exotic and
Underutilized Horticultural Crops:
Priorities & Emerging Trends’

17/10/2023 to
19/10/2023

Indian Council of Agricultural
Research (ICAR), New Delhi;
ICAR-Indian Institute of
Horticultural Research (ICAR-
IIHR), Bengaluru and Society for
Promotion of Horticulture, ICAR-
IIHR, Bengaluru
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d¡km{ZH$m| H$m Zm‘ 
Name of the
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go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar/Symposium/
Conference

Ad{Y Period Am¶moOH$ Ed§ ñWmZ Organizer
and place

Dr. S.K. Holkar International Conference cum Workshop
on Plant Molecular Biology and
Bioinformatics

13/02/2023 to
15/02/2023

Pondicherry University in
association with Indian Science
Congress Association (ISCA),
Department of Biotechnology
(DBT), and Society for Plant
Research (SPR)

Dr. P.H. Nikumbhe ‘3rd International Conference on
Innovative Approaches in Agriculture,
Horticulture & Allied Sciences’

29/05/2023 to
31/05/2023

Shree Guru Gobind Singh
Tricentenary University, Haryana,
Just Agriculture Education Group
and Indian Society of Agriculture
& Horticulture Research
Development, Chandigarh

amï´>r¶ go{‘Zma/g§Jmoð>r/gå‘obZ/do{~Zma
National Seminar/Symposium/Conference/Webinar

d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar/Symposium/Conference

Ad{Y Period Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. K. Banerjee 
Dr. N.A. Deshmukh

8th Annual Conference of India Section of
AOAC International

16/02/2023 to
17/02/2023

India Section of AOAC
International at Hyderabad

Dr. Kaushik
Banerjee

Annual Conference of Vice-Chancellors of
Agricultural Universities and Directors
Conference of ICAR Institutes

04/03/2023 to
05/03/2023

NASC Complex, New Delhi

Dr. Kaushik
Banerjee

Meeting to mark the launching of the
Foundation for the Growth of New India
(FGNI).

24/03/2023 At New Delhi

Dr. Kaushik
Banerjee

Virtual Conference on EU Green Deal -
Insight on the European Green Deal Policies
and their impact on Indian Agriculture

25/04/2023 CropLife India

Dr. Kaushik
Banerjee, 
Dr. S.K. Holkar, 
Dr. Sharmistha Naik

Global Conference on Precision Horticulture
for Improved livelihood, Nutrition and
Environmental Services

28/05/2023 to
31/05/2023

Late Amit Singh Memorial
Foundation, New Delhi and
Jain Irrigation Systems Ltd.
(JISL) at Jalgaon,
Maharashtra

Dr. R.G. Somkuwar
Dr. Anuradha
Upadhyay 
Dr. A.K. Upadhyay
Dr. A.K. Sharma

Progressive Horticulture Conclave on
Transforming Horticultural Science into
Technology

03/02/2023 to
05/02/2023

G.B. Pant University of
Agriculture and Technology,
Pantnagar and Indian Society
of Horticultural Research and
Development, Uttarakhand

Dr. R.G. Somkuwar Conference on ‘Role of Journalism and Media
in Promoting Climate-Smart and Digital
Agriculture’

08/12/2023 Mahatma Phule Krishi
Vidyapeeth, Rahuri.
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d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
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Ad{Y Period Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. A.K. Upadhyay Research-Cooperator’s Conference 11/12/2023 to
13/12/2023

Anglo American in
collaboration with Division of
Agronomy, ICAR-Indian
Agriculture Research
Institute, New Delhi

Dr. S.D. Ramteke National Conference of Plant Physiology-
2023 on ‘Physiological and Molecular
Approaches for Climate Smart Agriculture’

09/12/2023 to
11/12/2023

Indian Society for Plant
Physiology and ICAR-Indian
Agricultural Research
Institute, New Delhi

Dr. S.D. Ramteke
Dr. A.K. Sharma
Dr. D.S. Yadav 
Dr. P.H. Nikumbhe

10th Indian Horticulture Congress:
Unleashing Horticultural Potential for Self-
Reliant India

06/11/2023 to
09/11/2023

Indian Academy of
Horticultural Sciences at
Assam Agricultural
University, Jorhat

Dr. A.K. Sharma
Dr. D.S. Yadav
Dr. Roshni R.
Samarth 
Dr. N.A. Deshmukh
Dr. P.H. Nikumbhe

National conference on 'Generative AI in
Practice for Empowering Agricultural
Research Productivity’

11/09/2023 to
12/09/2023

Pune Chapter of National
Academy of Agricultural
Sciences, Society for
Advancement of Viticulture
and Enology and ICAR-
NRCG, Pune

Dr. Sujoy Saha
Dr. N.A. Deshmukh

Asian Citrus Congress - 2023 28/10/2023 to
30/10/2023

Indian Society of Citriculture
in association with ICAR-
CCRI, Nagpur; Asia-Pacific
Association of Agricultural
Research Institutions,
Bangkok; and Korean Society
for Citrus and Subtropical
Cimate Fruits, South Korea

Dr. D.S. Yadav National Conference on ‘Future of
Agriculture and Agriculture for Future: Indian
Perspective’

04/09/2023 to
06/09/2023

Division of Vegetable
Science, Shere-e-Kashmir
University of Agricultural
Sciences and Technology of
Kashmir, Shalimar in
association with Society for
Plant Research (SPR-
VEGETOS)

Dr. N.A. Deshmukh Agriculture, Horticulture, Organic Irrigation,
Marketing, Insurance, Food, Conference 

17/08/2023 ‘hmamï´> amÁ¶ Am§~m CËnmXH$ g§K
at National Stock Exchange,
Mumbai

Dr. S.K. Holkar Platinum Jubilee Conference on ‘Plant and
Soil Health Management: Issues and
Innovations’

02/02/2023 to
04/02/2023

Phytopathological Society at
University of Mysore, Mysuru

Dr. S.K. Holkar Virocon 2023 -Advancement in Global Virus
Research towards One Health

01/12/2023 to
03/12/2023

ICAR-National Research
Centre for Banana,
Tiruchirappali and Indian
Virological Society, New
Delhi
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H$m¶©embm/~¡R>H|$ 
Workshops/Meetings 

d¡km{ZH$m| H$m Zm‘ 
Name of the scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar / Symposium / Conference

Ad{Y 
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. Kaushik Banerjee Executive Council Meeting of MPKV, Rahuri 05/01/2023 MPKV, Rahuri (Online)

Dr. Kaushik Banerjee 11th Meeting of the Rapid Analytical Food
Testing (RAFT) Committee

06/01/2023 FSSAI, New Delhi

Dr. Kaushik Banerjee Development of new research projects 19/01/2023 DDG (HS), ICAR (online)

Dr. Kaushik Banerjee Introduction of teaching programme in ICAR
Institutes - IARI Mega University

19/01/2023 IARI, New Delhi (online)

Dr. Kaushik Banerjee IARI Hub for UG Programme 09/02/2023 NIASM, Baramati, Pune
(online)

Dr. Kaushik Banerjee Virtual meeting on ‘Current status and future
plans of Agrinnovate India Ltd.

20/02/2023 ADG (TC), ICAR

Dr. Kaushik Banerjee 1st meeting of LC-MS/MS equipment
purchase committee

09/03/2023 MPKV, Rahuri (online)

Dr. Kaushik Banerjee 94th AGM of ICAR Society 10/03/2023 DARE / ICAR (online)

Dr. Kaushik Banerjee Closing meeting of EU audit 27/03/2023 Online

Dr. Kaushik Banerjee Purchase of LC-MS/MS Equipment Committee 27/03/2023 MPKV, Rahuri (online)

Dr. Kaushik Banerjee Ninth meeting of Empowered Committee for
Strengthening of Food Testing System
(SoFTeL) in the Country

28/03/2023 Convened by FSSAI at
Nirman Bhawan, New Delhi.

Dr. Kaushik Banerjee Expert Group Meeting to develop a Road
Map of the Clean Plant Programme (CPP) in
India (under Atmanirbhar Bharat Clean Plant
Programme of GoI)

03/04/2023 NAAS, New Delhi

Dr. Kaushik Banerjee Scientific Panel Meeting 26/04/2023 FSSAI, New Delhi

Dr. Kaushik Banerjee 
Dr. N.A. Deshmukh

India Horticulture Future Forum 2023 26/04/2023 Bayer CropScience Ltd at
New Delhi

Dr. Kaushik Banerjee Scientific Committee Meeting 02/05/2023 FSSAI, New Delhi

Dr. Kaushik Banerjee Board of Studies (BoS) of ICAR-IARI,
Baramti Hub

09/10/2023 ICAR-NIASM, Baramati.
(online)

Dr. Kaushik Banerjee 42nd Meeting of Scientific Panel on Methods
of Sampling and Analysis

10/10/2023 FSSAI, New Delhi

Dr. Kaushik Banerjee Strategic workshop on pesticide residues in
herbs and spices

02/11/2023 AOAC International and
South-East Asia Section of
AOAC International (Online)

Dr. Kaushik Banerjee Panel Discussion on Food Safety 02/11/2023 Markes & Separation Science
(online)
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d¡km{ZH$m| H$m Zm‘ 
Name of the scientists
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Am¶moOH$ Ed§ ñWmZ
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Dr. Kaushik Banerjee Pre-Jury meeting of the CII Award for Food
Safety 2023.

13/12/2023
to
14/12/2023

CII's Food and Agriculture
Centre of Excellence (FACE)
(online)

Dr. Kaushik Banerjee FSSAI Meeting 14/12/2023 FSSAI, New Delhi (Online)

Dr. Kaushik Banerjee Meeting of Jury Panel 15/12/2023 CII's Food and Agriculture
Centre of Excellence (FACE)
(online)

Dr. R.G. Somkuwar Thesis viva of Ph. D. student 25/01/2023 Dr. Panjabrao Deshmukh
Krishi Vidyapeeth, Akola

Dr. R.G. Somkuwar Research Advisory Committee meeting of
Maharashtra State Grape Growers’
Association. Discussed the problems of the
grape industry, activities of ICAR-NRCG and
support required from MRDBS, Pune

08/05/2023 Maharashtra State Grape
Growers’ Association, Pune

Dr. R.G. Somkuwar Meeting of the Committee to clear the
promotion cases of scientific staff

05/10/2023 MPKV, Rahuri

Dr. Anuradha
Upadhyay

Site visit of Tissue Culture Production
Facilities for recognition under NCS-TCP

27/01/2023 NIPGR, New Delhi

Dr. Anuradha
Upadhyay

Meeting of Evaluation committee to evaluate
progress of three Ph.D students 

16/05/2023 VSI, Pune

Dr. Anuradha
Upadhyay

Virtual Workshop ‘Harnessing Genome
Editing Technologies for Viticulture’

29/05/2023 Agriculture and Food Systems
Institute, based in Washington
DC (BCIL’s partners in South
Asia Biosafety Programme)

Dr. Anuradha
Upadhyay

Wiley Online Library: How can it help
researchers -CeRA consortium

03/08/2023 CeRA and Wiley, Online
mode 

Dr. Anuradha
Upadhyay

IMC meeting of NIPB 12/09/2023 NIPB, New Delhi

Dr. Anuradha
Upadhyay

Meeting of IBSC of DOGR 26/09/2023 ICAR–DOGR, Rajgurunagar

Dr. Anuradha
Upadhyay

Meeting of IMC of DFR 29/09/2023 ICAR-DFR, Pune

Dr. Anuradha Upadhyay Grape catalogue workshop 20/10/2023 Grapedia, the grape genomics
encyclopaedia, (online)

Dr. Anuradha
Upadhyay
Dr. Roshni R. Samarth

Workshop “Progress in Agricultural
Biotechnology: Policies and Practices”

04/12/2023 MPKV, Rahuri

Dr. A.K. Upadhyay Meeting of the state level expert committee in
accordance with the guidelines of component
anti-hail net cover for pomegranate crop and
plastic cover for grape crop under protected
agriculture component in Maharashtra State 

20/02/2023 Maharashtra State
Horticulture & Medicinal
Plant Board (MSHMPB),
Pune (Online)
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Dr. A.K. Upadhyay 
Dr. Roshni R. Samarth

Workshop on Synergy of innovation and
incubation in Agri Start-up ecosystem

13/03/2023 ICAR-NRCG, ICAR-DOGR,
ICAR-DFR and R-ABI,
ICAR-CIRCOT

Dr. A.K. Upadhyay Meeting of the Committee for recruitment of
SRF and YP-I

18/05/2023 ICAR-DOGR, Rajgurunagar,
Pune

Dr. A.K. Upadhyay Review meeting of the project ‘Agri-
Consortium Research Project on Water
(Phase IV): IoT enabled sensor based smart
irrigation management system’

29/09/2023
to
30/09/2023

MPKV, Rahuri

Dr. S.D. Ramteke Handling of LI-COR instrument 11/09/2023 Crowne Plaza, Pune

Dr. A.K. Sharma Board of Study meeting of School of Food
technology, MIT-ADT University to discuss
draft syllabus of B. Tech (Food Technology)
Sem I and M. Tech (FSQM)

04/04/2023 School of Food Technology,
MIT-ADT University, Pune

Dr. A.K. Sharma Board of Study meeting of School of Food
technology, MIT-ADT University to new
program, new courses and credit structure
according to NEP

15/04/2023 School of Food Technology,
MIT-ADT University, Pune

Dr. A.K. Sharma Board meeting of Indo Grapes Development
Council

28/04/2023 SMART project, Govt of
Maharashtra

Dr. A.K. Sharma ABI Centre of DOGR Advisory Committee
meeting

28/04/2023 ICAR-DOGR, Rajgurunagar,
Pune

Dr. A.K. Sharma Attended as committee member for
conducting Ph.D. Open Defence Viva Voce of
research scholar Rajkumar Arjun Dagadkhair
(MITU17PHDF0002)

04/07/2023 MIT-ADT University, Pune

Dr. A.K. Sharma Meeting to select the appropriate candidate
for Ph D. (attended as an outside expert and
RAC member )

08/07/2023 MIT-ADT University, Pune

Dr. A.K. Sharma Road show AGRI UDAAN 6.0 of a-IDEA,
ICAR-NAARM

04/08/2023 NABARD, Pune

Dr. A.K. Sharma Sixth IMC Meeting of ICAR- ATARI, Pune 07/08/2023 online

Dr. A.K. Sharma XXVII Meeting of ICAR Regional
Committee No. VII.

18/08/2023 ICAR-CIAE, Bhopal

Dr. A.K. Sharma 30th KVK zonal workshop of ICAR-ATARI,
Jabalpur at ICAR-CIAE, Bhopal. Delivered a
lecture on “Improved Grape Production
Technologies for Madhya Pradesh and
Chhattisgarh”

19/08/2023 ICAR-CIAE, Bhopal

Dr. A.K. Sharma Workshop on Use of Generative AI for
Agricultural Research

29/08/2023 ICAR-NRCG, Pune (online)
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Dr. A.K. Sharma Sensitization workshop of ICAR-Agri-
Business Incubation Centres (ABIs)

21/09/2023
to
22/09/2023

NASC, New Delhi

Dr. A.K. Sharma Agri-business in Alliums: Innovation,
Promotion & Sustainability

20/12/2023
to
21/12/2023

ICAR-DOGR, Pune at
MCCIA, Pune.

Dr. A.K. Sharma Board of Studies meeting of School of Food
Technology, MIT-ADT University

16/12/2023 Online

Dr. A.K. Sharma Stakeholders Workshop on Impact of Pradhan
Mantri Fasal Bima Yojana on the Socio-
Economic Development of Farmers: A study
of select districts of Bihar and Maharashtra

28/12/2023 ICAR-NICAPER, at Sakhar
Sankul Pune

Mrs. Kavita Y.
Mundankar

Review-cum-workshop of
ZTMCs/ITMUs/ABIs under NAIF Scheme

23/05/2023 IP&TM Unit, ICAR (online)

Dr. D.S. Yadav Online Workshop on 'Statistical Meta-
Analysis'

19/06/2023 ICAR-Indian Agricultural
Statistics Research Institute,
New Delhi

Dr. Roshni R. Samarth Meeting on “Import of patented and non-
patented grape varieties”

06/02/2023 ICAR-NRCG, Society for
Advancement of Viticulture
and Enology (SAVE) and
Maharashtra Rajya Draksh
Bagayatdar Sangh (MRDBS)

Dr. Roshni R. Samarth International Workshop (Hybrid Mode) on ‘E-
Processing and Management of DUS Testing
Data in Plant Variety Examination’

25/05/2023
to
26/05/2023

Protection of Plant Varieties
and Farmers’ Rights
Authority, New Delhi in
collaboration with Federal
Ministry of Food, Agriculture,
Germany

Dr. Roshni R. Samarth Officer-In-Charges and Nodal Officers’
Monthly Meeting of ICAR-AICRP on Fruits

01/09/2023 ICAR-AICRP on Fruits
(online)

Dr. Roshni R. Samarth Institute Technology Release Committee 14/09/2023 ICAR-National Research
Centre for Grapes, Pune

Dr. Roshni R. Samarth
Dr. Sharmistha Naik

SAIF IITB-National R & D Labs Meet 22/09/2023 IIT, Bombay, Powai

Dr. Roshni R. Samarth Training need analysis workshop 09/11/2023 Regional Agriculture
Management Extension
Training Institute, Pune.

Dr. D.N. Gawande Workshop for preparation of District Strategic
Plan

30/08/2023 District Planning Committee,
Pune at YASHADA, Pune.

Dr. N.A. Deshmukh Meeting for finalization of technical
specifications of the equipment to be procured
for the Fertilizer Control Laboratories Govt.
of Maharashtra 

14/02/2023 Dy. Director (Laboratory),
Commissionerate of
Agriculture, Pune
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d¡km{ZH$m| H$m Zm‘ 
Name of the scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar / Symposium / Conference

Ad{Y 
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. N.A. Deshmukh Action Plan Workshop of KVKs of
Maharashtra and Goa

22/02/2023
to
23/02/2023

ICAR-ATARI, Pune at ICAR-
NRCG, Pune

Dr. N.A. Deshmukh Grape Export Workshop 24/02/2023 Directorate of Agriculture,
Govt. of Maharashtra at
MRDBS office, Ozar, Tal:
Niphad, Nasik

Dr. N.A. Deshmukh 16th session of the Codex Committee on
Contaminants in Foods (CCCF) 

18/04/2023
to
21/04/2023 

Utrecht, The Netherlands
(Online)

Dr. N.A. Deshmukh India Horticulture Future Forum 26/04/2023 Bayer CropScience Ltd. at
New Delhi

Dr. N.A. Deshmukh Meeting with officials of National
Horticulture Board (NHB) to deliberate
‘Horticulture Cluster Development
Programme: Nasik Grape Cluster’ 

04/10/2023 ICAR-NRCG, Pune

Dr. S.K. Holkar Meeting with ADB officials to discuss the
requirement of ICAR-NRCG, Pune for
grapevine hazard analysis work jointly carried
out with ICAR-IARI, New Delhi

04/08/2023 New Delhi (online)

Dr. S.K. Holkar Meeting on wrap up session of Pre-Fact-
Finding Mission under Clean Plant Program
under the Chairmanship of Secretary,
Ministry of Agriculture and Farmers Welfare,
Govt. of India

14/08/2023 Online

Dr. S.K. Holkar Meeting of Clean Plant Program under the
Chairmanship of Dr. Himanshu Pathak,
Secretary, DARE and DG, ICAR, Ministry of
Agriculture and Farmers Welfare, Govt. of
India

01/09/2023 Online

Dr. S.K. Holkar Meeting of International and National Experts
to identify NRCs/ICAR Institutes under Clean
Plant Program (CPP) 

04/11/2023

Dr. S.K. Holkar 51st Joint Agresco-2023 25/05/2023
to
27/05/2023

MPKV, Rahuri and
Maharashtra Council of
Agricultural Education and
Research, Pune

Dr. S.K. Holkar Meeting with NHB and ADB officials on
Clean Plant Program 

31/05/2023

Dr. S.K. Holkar Strategic Procurement Planning Workshop for
the implementation of Clean Plant Centre
(CPC) 

23/08/2023
to
24/08/2023

NASC, New Delhi
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d¡km{ZH$m| H$m Zm‘ 
Name of the scientists

go{‘Zma/g§Jmoð>r/gå‘obZ H$m erf©H$ 
Title of Seminar / Symposium / Conference

Ad{Y 
Period

Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. S.K. Holkar Procurement workshop on Clean Plant
Program (CPP)

07/12/2023 NASC, New Delhi

Dr. P.H. Nikumbhe Stakeholder workshop meeting on clean
planting programme of MIDH 

29/01/2023
to
31/01/2023

NHB, New Delhi

Dr. P.H. Nikumbhe Clean plant programme meeting with ADB
Team

04/08/2023 NHB & ICAR-NRCG, Pune

jjj
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à{ejU H$m¶©H«$‘m| H$m Am¶moOZ 
A§Jya CËnmXH$m| Ho$ {bE
• 9-11 OZdar, 2023 Ho$ Xm¡amZ joÌr¶ H¥${f à~§YZ {dñVma

à{ejU g§ñWmZ, nwUo Ho$ gh¶moJ go "A§Jya Ho$ CËnmXZ, à~§YZ
Am¡a {Z¶m©V' na à{ejU H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& S>m°.
am.Jw. gmo‘Hw$da, S>m°. A. Hw$. CnmÜ¶m¶, S>m°. g.X. am‘Q>oHo$,
S>m°. A.Hw$. e‘m©, S>m°. Xr.qg.  ¶mXd, S>m°. amoeZr am. g‘W©,
S>m°. Ah‘X eã~ra Q>r.nr. Am¡a S>m°. gmo.H$. hmobH$a Zo AnZo
{deofkVm Ho$ joÌ ‘| ì¶m»¶mZ {XE&

• 13 OZdar, 2023 H$mo "A§Jya ~ob na nmCS>ar {‘ëS>çy Am¡a
CZH$m à~§YZ: [a¶b Q>mB‘' na EH$ gh¶moJmË‘H$ Am°ZbmBZ
à{ejU H$m¶©H«$‘ H$m Am¶moOZ {H$¶m J¶m, {OgH$m g‘Ýd¶
S>m°. gwOm°¶ gmhm Zo {H$¶m& H$m¶©H«$‘ ‘| Hw$b217 gXñ¶m| Zo
^mJ {b¶m&

• 8-10 ’$adar, 2023 Ho$ Xm¡amZ ^mH¥$AZwn-amA§AZwH|$ Am¡a
amï´>r¶ H¥${f {dñVma à~§YZ g§ñWmZ (‘¡ZoO) Ûmam g§¶wº$ ê$n
go "{Q>H$mD$ JwUdÎmmdmbo A§Jya CËnmXZ Ho$ {bE Obdm¶w ñ‘mQ>©
A§Jya H$s IoVr àm¡Úmo{J{H$¶m§' na EH$ à{ejU H$m¶©H«$‘
Am¶mo{OV {H$¶m J¶m& S>m°. gwOm°¶ gmhm, S>m°. Xr.qg.  ¶mXd
Ed§ S>m°. amoeZr am. g‘W© Zo H$m¶©H«$‘ H$m g§MmbZ {H$¶m&
H$m¶©H«$‘ ‘| 32 à{V^m{J¶m| Zo ^mJ {b¶m& 

• 23 ’$adar, 2023 H$mo Ho$drHo$ Ho$ {bE CÞV A§Jya H$s IoVr
H$s àm¡Úmo{J{H$¶m| H$m àXe©Z' {df¶ na H$m¶©H«$‘ Am¶mo{OV
{H$¶m J¶m& H$m¶©H«$‘ H$m g‘Ýd¶ S>m°. {Z.Am Xoe‘wI Ûmam
{H$¶m J¶m Am¡a H$m¶©H«$‘ ‘| 50 à{V^mJr Wo&

• 24-26 OwbmB©, 2023 Ho$ Xm¡amZ joÌr¶ H¥${f à~§YZ {dñVma
à{ejU g§ñWmZ, nwUo Ho$ gh¶moJ go "A§Jya Ho$ CËnmXZ, à~§YZ
Am¡a {Z¶m©V' na à{ejU H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& S>m°.
A.Hw$. CnmÜ¶m¶, S>m°. g.X., S>m°. A.Hw$. e‘m©, S>m°. X.qg.,
S>m°. amoeZr am. g‘W©, S>m°. Ah‘X eã~ra Q>r.nr., S>m°. {Z.Am.
Xoe‘wI, S>m°. gmo.H$. hmobH$a, S>m°. à.{h. {ZHw§$^o Zo AnZr
{deofkVm Ho$ joÌ ‘| ì¶m»¶mZ {X¶o&

Training programmes organized
For grape growers
• Training programme on ‘Production, management

and export of grapes’ was organized in
collaboration with Regional Agriculture
Management Extension Training Institute, Pune
during January 9-11, 2023. Dr. R.G. Somkuwar,
Dr. A.K. Upadhyay, Dr. S.D. Ramteke, Dr. A.K.
Sharma, Dr. D.S. Yadav, Dr. Roshni R. Samarth,
Dr. Ahammed Shabeer T.P. and Dr. S.K. Holkar,
delivered lectures in their field of specialization.

• A collaborative online training program on
'Powdery mildew on grapevine and their
Management: real time' was organized on
13/01/2023. The programme was coordinated by
Dr. Sujoy Saha and attended by 217 participants. 

• A training programme on ‘Climate smart
viticultural technologies for sustainable quality
grape production’ was organized jointly by ICAR-
NRCG and National Institute of Agricultural
Extension Management (MANAGE) during
February 8-10, 2023. Dr. Sujoy Saha, Dr. D.S.
Yadav and Dr. Roshni R. Samarth coordinated the
programme. No. of participants were 32.

• Program on ‘Showcasing of Advanced Viticultural
Technologies to KVKs’ was organized on
February 23, 2023. The programme was
coordinated by Dr. N.A. Deshmukh and attended
by 50 participants. 

• Training programme on ‘Production, management
and export of grapes’ was organized in
collaboration with Regional Agriculture
Management Extension Training Institute, Pune
during July 24-26, 2023. Dr. A.K. Upadhyay, Dr.
S.D. Ramteke, Dr. A.K. Sharma, Dr. D.S. Yadav,
Dr. Roshni R. Samarth, Dr Ahammed Shabeer T.P.,
Dr N.A. Deshmukh, Dr. S.K. Holkar, Dr. P.H.
Nikumbhe delivered lectures in their field of
specialization.

AÝ¶ {hVYmaH$m| Ho$ {bE à{ejU Am¡a j‘Vm {Z‘m©U
H$m¶©H«$‘m| H$m Am¶moOZ
Training and Capacity Building Programmes
Organized for other Stakeholders



• Q>rEgnr ¶moOZm Ho$ VhV H¥${f ’$gbm| ‘| AÀN>r H¥${f nÕ{V¶m|
na à{ejU H$m Am¶moOZ ‘m{bZ Jm±d, VmbwH$m A§~oJm§d,
{Obm nwUo ‘| 26 {gV§~a, 2023 H$mo {H$¶m J¶m&

EnrS>m Zm{‘V à¶moJembmAm| Ho$ VH$ZrH$s H${‘©¶m| Ho$ {bE 
• "Ebgr-E‘Eg/E‘Eg Ûmam A§Jya ‘| àmonrZo~ Adeofm| H$m

AmH$bZ H$aZo Ho$ {bE {dûcofU H$s {d{Y' na Am°ZbmBZ
à{ejU 9 OZdar 2023 H$mo Am¶mo{OV {H$¶m J¶m Wm {Og‘|
80 à{V^m{J¶m| Zo ^mJ {b¶m Wm&

• 27 OZdar 2023 H$mo dmS>Zoa, Zm{gH$ ‘| 161 à¶moJembm
H${‘©¶m| Ho$ {bE "H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU Am¡a joÌ
àXe©Z Ho$ {bE A§Jya H$s ’$gb-nyd©Z‘yZmH$aU' na à{ejU
Am¶mo{OV {H$¶m J¶m& S>m°. {Z.Am. Xoe‘wI Am¡a S>m°. Ah‘X
eã~ra Q>r.nr. H$m¶©H«$‘ H$m g‘Ýd¶Z {H$¶m&

• 6 {gV§~a 2023 H$mo' H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU Ho$
{bE ’$bm| Am¡a gpãO¶m| ‘| H$Q>mB© go nhbo Am¡a H$Q>mB© Ho$ ~mX
Ho$ Z‘yZo boZo H$s VH$ZrH$m| na àXe©Z' Am¶mo{OV {H$¶m J¶m&
S>m°. Ah‘X eã~ra Q>r.nr. Ed§ S>m°. {Z.Am. Xoe‘wIZo H$m¶©H«$‘
H$m g§MmbZ {H$¶m& H$m¶©H«$‘ ‘| 20 à{V^m{J¶m| Zo ̂ mJ {b¶m&

• "EµâbmQ>m°pŠgZ {dûcofU Ho$ {bE ‘y§J’$br Am¡a ‘y§J’$br CËnmXm|
‘| n¡H$hmCg g¢nqbJ VH$ZrH$m| na àXe©Z' 7 {gV§~a 2023
H$mo Am¶mo{OV {H$¶m J¶m& S>m°. Ah‘X eã~ra Q>r.nr. Ed§ S>m°.
{Z.Am. Xoe‘wI Zo H$m¶©H«$‘ H$m g§MmbZ {H$¶m& à{V^m{J¶m|
H$s g§»¶m 20 Wr& 

• {d{eï> ‘¡{Q´>Šgdmbo {d{eï> CnH$aUm| na CÞVñVa H$m à{ejU
H$m¶©H«$‘ 11-15 {gV§~a 2023 Ho$ Xm¡amZ Am¶mo{OV {H$¶m
J¶m& H$m¶©H«$‘ H$m g‘Ýd¶ S>m°. Ah‘X eã~ra Q>r.nr. Ed§ S>m°.
{Z.Am. Xoe‘wI Ûmam {H$¶m J¶m& H$m¶©H«$‘ ‘| 10 à{V^mJr
Wo&

• "àXÿ{fV {dfmº$nXmWm] Am¡a Adeofm| Ho$ {dûcofU na
ì¶mdhm[aH$ à{ejU H$m¶©H«$‘' 9-13 AŠQy>~a 2023 Ho$
Xm¡amZ Am¶mo{OV {H$¶m J¶m& H$m¶©H«$‘ H$m g‘Ýd¶ S>m°. Ah‘X
eã~ra Q>r.nr. Ed§ S>m°. {Z.Am. Xoe‘wI Ûmam {H$¶m J¶m&
à{V^m{J¶m| H$s g§»¶m 10 Wr& 

• {d{YgË¶mnZ ({dûcofU, JwUdÎmm {Z¶§ÌU, H$sQ>ZmeH$m| Am¡a
‘m¶H$moQ>m°pŠgZ ‘| gQ>rH$Vm Am¡a n[aewÕVm) na ì¶mdhm[aH$
à{ejU H$m¶©H«$‘ 4-8 {Xg§~a2023 Ho$ Xm¡amZ Am¶mo{OV
{H$¶m J¶m& H$m¶©H«$‘ ‘| n§Ðh gXñ¶m| Zo ^mJ {b¶m&

• "H${R>Z {dûcofU Ho$ {bE ’$bm| Am¡a gpãO¶m| ‘| H$sQ>ZmeH$
Adeofm| H$m {dûcofU' na à¶moJembm à{ejU 12-13
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• Training on good agriculture practices in
agricultural crops was organized under TSP
Scheme at Village: Malin; taluka Ambegaon,
district Pune on 26th September, 2023.

For technical personnel of APEDA nominated
laboratories
• Online training on 'Method of analysis for

estimating propineb residue in grapes by LC-
MS/MS' was organized on 9 January 2023 which
was attended by 80 participants.

• Training on ‘Pre-harvest sampling of grapes for
pesticide residue analysis and field demonstration’
was organized for 161 laboratory personnel at
Vadner, Nasik on 27 January 2023. Dr. N.A.
Deshmukh and Dr. Ahammed Shabeer T.P.
coordinated the programme.

• ‘Demonstration on pre-harvest and postharvest
sampling techniques in fruit and vegetables for
pesticide residue analysis’ was organized on 6th
September 2023. Dr. Ahammed Shabeer T.P. and
Dr. N.A. Deshmukh coordinated the programme.
20 Participants attended the programme.

• ‘Demonstration on packhouse sampling
techniques in peanut and peanut products for
aflatoxin analysis’ was organized on 7th
September 2023. Dr. Ahammed Shabeer T.P. and
Dr. N.A. Deshmukh coordinated the programme.
Number of participants were 20.

• Advanced level training programme on specific
instruments with specific matrix was organized
during 11-15th September 2023. The programme
was coordinated by Dr. Ahammed Shabeer T.P.
and Dr. N.A. Deshmukh and there were 10
participants.

• ‘Hand-on training programme on analysis of
contaminants toxins and residues’ was organized
during 9-13th October2023. The programme was
coordinated by Dr. Ahammed Shabeer T.P. and Dr.
N.A. Deshmukh. No. of participants were 10.

• Hands on training programme on method
validation (analysis, quality control, accuracy and
precision in pesticide and mycotoxins) was
organized during 4-8th December 2023. Fifteen
members participated in programme. 

• Laboratory training on 'Pesticide residues analysis
in fruits and vegetables for difficult analytes’ was
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{Xg§~a 2023 H$mo Am¶mo{OV {H$¶m J¶m& S>m°. Ah‘X eã~ra
Q>r.nr. Ed§ S>m°. {Z.Am. Xoe‘wI Zo H$m¶©H«$‘ H$m g§MmbZ {H$¶m&

g§ñWmZ Ho$ H$‘©Mm[a¶m| Ho$ {bE
• 24-25 Aà¡b 2023 Ho$ Xm¡amZ H¥${f VH$ZrH$s A{YH$m[a¶m|

Ho$ {bE "Aà¡b àyqZJ Ho$ ~mX A§Jya ~JrMm| ‘| {d{^Þ
J{V{d{Y¶m|' na EH$ à{ejU H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m&
S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. g.X. Eg.S>r.
am‘Q>oHo$, S>m°. gwOm°¶ gmhm Am¡a S>m°. Xr.qg. ¶mXd Zo AnZo
{deofkVm Ho$ joÌ ‘| ì¶m»¶mZ {XE&

à{ejU {X¶m J¶m/J«rî‘H$mbrZ à{ejU/Am‘§{ÌV
ì¶m»¶mZ
• S>m°. am.Jw.  gmo‘Hw$da Zo g|Q>a Am°’$ ES>dm§ñS> ’¡$H$ëQ>r Q´>oqZJ

(grEE’$Q>r), H¥${f ‘m¡g‘ {dkmZ {d^mJ, H¥${f ‘hm{dÚmb¶,
nwUo, ‘’w$H¥${d, amhþar Ûmam Am¶mo{OV "H¥${f ‘m¡g‘ {dkmZ Am¡a
’$gb ‘m¡g‘ ‘m°S>b H$s AdYmaUm' na amï´>r¶ à{ejU
H$m¶©H«$‘ ‘| "’$gb ‘m¡g‘ ‘m°S>qbJ Am¡a JwUdÎmmdmbo A§Jya
Ho$ CËnmXZ ‘| BgH$s ^y{‘H$m' na 21 Zd§~a 2023 H$mo
ì¶m»¶mZ {X¶m&

• {dœ ~m¡{ÕH$ g§nXm {Xdg 26 Aà¡b, 2023 ‘{hbmE§ Am¡a
AmB©nr: ZdmMma Am¡a aMZmË‘H$Vm ‘| VoOr bmZm& ‘ZmZo Ho$
{bE EH$ Am°ZbmBZ H$m¶©H«$‘ ‘| lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a
Zo 25 Aà¡b, 2023 H$mo "^mH¥$AZwn-EZAmagr A§Jya go
AmB©nrAma nmoQ>©’$mo{b¶mo' na ì¶m»¶mZ {X¶m&

organized during 12-13th December 2023. Dr
Ahammed Shabeer T.P. and Dr N.A. Deshmukh
coordinated the programme.

For institute staff
• A training programme on ‘Different activities in

grape vineyards after April pruning’ was organized
for farm technical officers during 24-25th April
2023. Dr. R.G. Somkuwar, Dr. A.K. Upadhyay,
Dr. S.D. Ramteke, Dr. Sujoy Saha and Dr. D.S.
Yadav delivered lectures in their field of
specialization. 

Training given / summer training / invited lectures
• Dr. R. G. Somkuwar delivered a lecture on ‘Crop

Weather Modelling and its Role in Production of
quality Grapes’ in the National Training Program
on ‘Concept of Agrometeorology and Crop
weather model’ organized by the Centre of
Advanced Faculty Training (CAFT) in Department
of Agricultural Meteorology, College of
Agriculture, Pune, MPKV, Rahuri on 21st
November 2023.

• Mrs. Kavita Y. Mundankar delivered a lecture on
‘IPR portfolio from ICAR-NRC Grapes’, in an
online program on 25 April 25, 2023 to Celebrate
World Intellectual Property Day-- 26th April, 2023
Celebrating "Women and IP: Accelerating
Innovation and Creativity”.

nrEM.S>r. {dÚm{W©¶m| H$m ‘mJ©Xe©Z
Guiding Ph.D. students

H«$.g§. 
Sl.No.

d¡km{ZH$ H$m Zm‘
Name of the
Scientist

{dœ{dÚmb¶ H$m Zm‘ 
Name of the University

{dÚmWu H$m Zm‘
Name of the student

emoY à~§Y H$m erf©H$ 
Thesis title

1. Dr. A.K. Sharma Lovely Professional
University, Phagwara

Mr. Atul Baliram
Khalangre

Encapsulation of ultrasound
extracted bioactive compounds
of banana peel with guava
pomace
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{dÚm{W©¶m| Ûmam àmoOoŠQ²g H$m¶© 
Project work by students

H«$.g§.
Sl.No.

d¡km{ZH$ H$m Zm‘
Name of Scientist

n[a¶moOZm H$m erf©H$/à{ejU 
Title of the project/training

Ad{Y
Duration

{dÚm{W©Am|
H$s g§»¶m
No. of
students

g§ñWmZ/{dœ{dÚmb¶
Institution/University

1. Dr. Kaushik Banerjee Dissipation of pesticide
residues in grapes

15/11/2022
to
14/03/2023

2 Loknete Gopinath Mundhe
College of Food
Technology, Lodga,
district Latur affiliated to
VNMKV, ParbhaniDissipation of pesticide

residues in grapes
01/12/2022
to
31/03/2023

Dissipation of pesticide
residues in grapes

09/01/2023
to
08/07/2023

1 Saikrupa College of Food
Technology, Ghargaon,
district Ahmednagar
affiliated to MPKV,
Rahuri

2. Dr. Anuradha
Upadhyay

Standardization of somatic
embryogenesis in grape.

12/09/2022
to
30/04/2023

1 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri

Genetic transformation of
grape leaf and callus

11/01/2023
to
10/07/2023

1 Jacob Institute of
Biotechnology and
Bioengineering affiliated
to Sam Higginbottom
University of Agriculture,
Technology and Sciences,
Prayagraj

Screening of transgenic
tobacco containing VvGRP
against moisture stress.

26/07/2023
to
31/12/2023

2 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV, Rahuri

Molecular analysis of
transgenic Arabidopsis
harbouring disease responsive
genes.

3. Dr. S.D. Ramteke Study of regeneration method
for development of grape
seedlings of Crimson Seedless

01/11/2022
to
30/04/2023

1 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri

Study to develop regeneration
method for multiplication of
rootstock 110R seedlings

10/11/2022
to
10/04/2023

1 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri
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H«$.g§.
Sl.No.

d¡km{ZH$ H$m Zm‘
Name of Scientist

n[a¶moOZm H$m erf©H$/à{ejU 
Title of the project/training

Ad{Y
Duration

{dÚm{W©Am|
H$s g§»¶m
No. of
students

g§ñWmZ/{dœ{dÚmb¶
Institution/University

3. Dr. S.D. Ramteke Influence of variable doses of
hydrogen cyanamide on
sprouting in Manjari Medika
and Red Globe

09/08/2023
to
31/12/2023

2 Lovely Professional
University, Phagwara

Impact of storage on sprouting
and emergence of bunches in
Thompson Seedless grapes

In vitro regeneration of
grapevine rootstock Dogridge
from lateral bud

01/07/2023
to
31/12/2023

3 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, RahuriStudy to develop regeneration

method for multiplication of
seedlings of rootstock 110R

Study of regeneration method
for development of seedlings
of Crimson Seedless grapes

Use of high K to increase the
yield potential in Thompson
Seedless grapes

25/01/2023
to
31/03/2023

1 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri

4. Dr. A.K. Sharma Evaluation of promising
accessions for wine quality

01/12/2022
to
31/03/2023

2 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV, RahuriStudy on verjuice quality

affected by grape types

A study on quality of verjuice
prepared from seedless grapes

02/01/2023
to
30/06/2023

1 School of Biotechnology
and Bioinformatics, Navi
Mumbai affiliated to Dr.
D.Y. Patil Vidyapeeth
(Deemed to be University)

Utilization of rejected coloured
grapes in raisin making

27/03/2023
to
30/04/2023

4 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, ParbhaniQuality assessment of raisins

made from grapes rejected
during grading

Preparation of red wines from
germplasm accessions

01/03/2023
to
31/03/2023

Preparation of white wine from
germplasm accessions

11/03/2023
to
10/04/2023
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H«$.g§.
Sl.No.

d¡km{ZH$ H$m Zm‘
Name of Scientist

n[a¶moOZm H$m erf©H$/à{ejU 
Title of the project/training

Ad{Y
Duration

{dÚm{W©Am|
H$s g§»¶m
No. of
students

g§ñWmZ/{dœ{dÚmb¶
Institution/University

5. Dr. Sujoy Saha Study of epiphytes associated
with wine grapes

08/02/2023
to
08/08/2023

1 Institute of Biological
Science, SAGE University,
Indore

6. Dr. D.S. Yadav Exploring the science behind
grapes through research

15/12/2023
to
29/12/2023

1 Victorious Kidss Educares,
Kharadi, Pune affiliated to
IB Organization

7. Dr. Roshni R.
Samarth

Standardization of embryo
rescue protocol in grape
variety Thompson Seedless

07/11//2022
to
06/05/2023

1 Ahmedabad University,
Ahmedabad

Genetic compatibility study of
Crimson Seedless and Manjari
Naveen grapes

14/11/2022
to
13/05/2023

2 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV, Rahuri

Assessment of genetic
compatibility of Flame
Seedless and Red Globe grapes

8. Dr. Ahammed
Shabeer T.P.

In vitro evaluation of grape
rhizospheric microorganisms
for pesticide degradation

07/11/2022
to
06/01/2023

2 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
ParbhaniIn vitro bioefficacy of grape

rhizospheric microorganisms
for pesticide degradation

09/11/2022
to
08/01/2023

9. Dr. N.A. Deshmukh Effect of some chemicals on
skin colour and anthocyanin
accumulation in grapes cv. Red
Globe

15/10/2022
to
30/04/2023

2 Lovely Professional
University, Phagwara

Preharvest application of PGR
on colour development and
fruit quality of grapes cv.
Crimson Seedless

Cane biochemical study in
grape cv. Bangalore Blue

01/12/2022
to
06/03/2023

4 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV, RahuriCane biochemical study in

grape cv. Thompson Seedless

Cane biochemical study in
grape cv. Sonaka

Cane biochemical study in
grape cv. Nanasaheb Purple

Biochemical estimation of
coloured grape varieties

01/02/2023
to
02/05/2023

1 Vidya Pratishthan’s
College of Agricultural
Biotechnology, Baramati
affiliated to MPKV, Rahuri



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2023

147

H«$.g§.
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10. Dr. D.N. Gawande In-vitro seed germination in
grape variety Red Globe

21/11/2022
to
30/04/2023

1 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV, Rahuri

11. Dr. S.K. Holkar To study antagonistic activity
of fungal endophytes isolated
from grapevine.

02/11/20222
to
31/01/2023

1 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani

Characterization of fungal
pathogens isolated from
grapevines and weeds

15/11/2022
to
31/03/2023

3 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV, Rahuri

Characterization of microbes
isolated from soil samples

Evaluation of secondary
metabolite extracts of fungal
endophytes for their
bioefficacy against different
grapevine pathogens

Field evaluation of potential
endophytes for disease
management in grapes

15/11/2022
to
31/03/2023

1 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani

Molecular identification of
fungal pathogens isolated from
anthracnose affected
grapevines

01/12/2022
to
28/02/2023

2 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV, Rahuri

Molecular identification of
fungal pathogens isolated from
infected grape berries

Characterization of fungal
endophytes isolated from
different grapevine genotypes

09/01/2023
to
08/07/2023

1 Department of Bioscience
and Biotechnology,
Banasthali VIdyapeeth,
Rajasthan

Molecular characterization of
fungal pathogens associated
with anthracnose disease in
grapevine

01/07/2023
to
31/12/2023

2 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri

Molecular characterization of
fungal pathogens isolated from
diseased grapevine and proving
their pathogenecity
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11. Dr. S.K. Holkar Molecular characterization of
fungal pathogens isolated from
grapevine berries and proving
their pathogenecity

01/07/2023
to
31/12/2023

2 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri

Molecular characterization of
bacterial endophytes isolated
from grapevine cultivars.

12. Dr. P.H. Nikumbhe Vegetative propagation of
grapevine through air layering

20/10/2022
to
30/04/2023

1 Department of
Horticulture, MPKV,
Rahuri

To study the biochemical
parameters of berry in cv.
Crimson Seedless

07/11/2022
to
28/02/2023

4 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani

Biochemical analysis of rooted
air layers in grapes.

21/11/2022
to
31/03/2023

Study the effect of NAA and
IBA combination on enzymatic
reaction with rooting in air
layers in grapes.

To study the effect of foliar
application of Ca on quality of
grape cv. Manjari Shyama

05/12/2022
to
10/03/2023

Effect of IAA application on
physico-chemical attributes of
grape cv. Manjari Naveen

05/12/2022
to
31/03/2023

1 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV, Rahuri

13. Dr. Sharmistha Naik In vitro shoot multiplication of
grape.

01/11/2022
to
30/04/2023

1 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri

Standardization of efficient
method for sterilization and
initiation of in vitro culture in
grapes.

21/11/2022
to
20/05/2023

2 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani

Characterization of mutant
grape accessions

Induction of callus
regeneration of grape plant

21/11/2022
to
20/05/2023

1 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri
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13. Dr. Sharmistha Naik Biochemical analysis of mutant
grape

02/01/2023
to
30/06/2023

1 Saikrupa College of Food
Technology, Ghargaon,
district Ahmednagar
affiliated to MPKV, Rahuri

In vitro technique to produce
virus-free plants

15/01/2023
to
14/07/2023

1 Dr. D.Y. Patil
Biotechnology and
Bioinformatics Institute,
Tathawade, Pune affiliated
to Dr. D.Y. Patil
Vidyapeeth (Deemed to be
University)

14. Dr. Yukti Verma Effects of varying salinity
levels on Thompson Seedless
grafted on Dogridge, 110R and
1103P rootstocks

02/11/2022
to
01/01/2023

3 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani

Determination of salinity
tolerance index of different
grape rootstocks viz. Dogridge,
110R and 1103P

02/11/2022
to
01/01/2023

Effect of different levels of
salinity on chemical properties
of soil

07/11/2022
to
06/01/2023

jjj
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nwañH$ma
• S>m°. H$m¡{eH$ ~°ZOu H$mo B§ñQ>rQ>çyQ> Am°’$ ’y$S> Q>oŠZmobm°{OñQ>

(AmB©E’$Q>r) Ho$ H$mb© Ama. ’o$bg© Ho$ gå‘mZ ‘| {d{eï> H¡$[a¶a
nwañH$ma Ho$ {bE Zm‘m§H$Z {‘bm& AmB©E’$Q>r ImÚ{dkmZ,
ImÚàm¡Úmo{JH$s Am¡a {ejm, gaH$ma Am¡a CÚmoJ ‘| g§~§{YV
joÌm| ‘| bJo noeodam| H$m EH$ A§Vaamï´>r¶, J¡a-bm^H$mar
d¡km{ZH$ gmogmBQ>r h¡&

• nopñQ>gmBS²g ‘¡Ý¶w’¡$ŠMag© E§S> ’$m°å¶w©boQ>g© Egmo{gEeZ Am°’$B§
{S>¶m (nrE‘E’$EAmB©), ‘w§~B© Zo H$sQ>ZmeH$ Adeofm| ‘| CZHo$
emoYH$m¶© Ho$ {bE 8 ’$adar 2023 H$mo S>m°. H$m¡. ~°ZOu H$mo
gå‘m{ZV {H$¶m&

• S>m°. e{‘©ð>m ZmBH$ H$mo S>m°. dmB© Eg na‘ma ¶y{Zd{g©Q>r Am°’$
hm°{Q©>H$ëMa E§S> ’$m°aoñQ´>r, Zm¡Ur, gmobZ ({h. à.) Ûmam nrEMS>r
(~mJdmZr) 2021-22 ‘| CƒV‘ g‘J« J«oS>ßdmB§Q> 8.58/10
Ho$ {bE {dœ{dÚmb¶ ñdU© nXH$ àmá hþAm&

• {ZåZ{bpIV Mma Cå‘rXdma A§Jya {H$ñ‘m| Ho$ {bE nrnrdr E§S>
E’$AmaE àm{YH$aU, ZB© {X„r go n§OrH$aU àmá hþE:

- g¢Q>r grS>b¡g (AmaB©Or/2022/0124)

- CËH$V©em (AmaB©Or/2022/0125)

- Nw>aJwZ (AmaB©Or/2016/1092)

- éHw$MmZ (AmaB©Or/2016/1094)

• S>m°. amoeZr am. g‘W© Zo 16-19 {Xg§~a 2023 VH$
^mH¥$AZwn-^maVr¶ MamJmh Am¡a Mmam AZwg§YmZ g§ñWmZ,
Pm±gr ‘| Am¶mo{OV ̂ mH¥$AZwn ñnmoQ²g© ‘rQ> (n{ü‘ joÌ) 2023
‘| 100 ‘rQ>a Xm¡‹S> (‘{hbm) ‘| ^mJ {b¶m Am¡a àW‘ (ñdU©
nXH$) ñWmZ àmá {H$¶m&

• S>m°. amoeZr am. g‘W© Zo 16-19 {Xg§~a 2023 VH$
^mH¥$AZwn-^maVr¶ MamJmh Am¡a Mmam AZwg§YmZ g§ñWmZ,
Pm±gr ‘| Am¶mo{OV ̂ mH¥$AZwn ñnmoQ²g© ‘rQ> (n{ü‘ joÌ) 2023
‘| 200 ‘rQ>a Xm¡‹S> (‘{hbm) ‘| ^mJ {b¶m Am¡a àW‘ (ñdU©
nXH$) ñWmZ àmá {H$¶m&

Awards
• Dr. Kaushik Banerjee received a nomination for

the Distinguished Career Award in honor of Carl
R. Fellers of the Institute of Food Technologists
(IFT). IFT is an international, non-profit scientific
society of professionals engaged in food science,
food technology and related areas in academia,
government and industry.

• Pesticides Manufacturers & Formulators
Association of India (PMFAI), Mumbai felicitated
Dr. K. Banerjee on 8th February 2023 for his
research work in pesticide residue.

• Dr. Sharmistha Naik received University gold
medalfor highest overall Grade point 8.58/10 in
PhD (Horticulture) 2021-22 by Dr YS Parmar
University of Horticulture and Forestry, Nauni
Solan (H.P).

• Registrations were granted from PPV&FR
Authority, New Delhi for four following candidate
grape varieties:

1. Santy Seedless (REG/2022/0124)

2. Utkartsha (REG/2022/0125)

3. Churgu (REG/2016/1092)

4. Rukuchan (REG/2016/1094)

• Dr. Roshni R. Samarth participated in 100
metre race (women) and adjudged first (Gold
medal) in the ICAR Sports meet (West Zone) 2023
organised at ICAR-Indian Grassland and Fodder
research Institute, Jhansi from 16-19th December
2023.

• Dr. Roshni R. Samarth participated in 200 metre
race (women) and adjudged first (Gold medal) in
the ICAR Sports meet (West Zone) 2023 organised
at ICAR-Indian Grassland and Fodder research
Institute, Jhansi from 16-19th December 2023.

nwañH$ma Ed§ gå‘mZ
Awards and Recognitions



gdm}ËH¥$ï> emoY nÌ 
• [a¨~mB© EM., am°¶ E.Ama., Xoe‘wI {Z.Am., Vb§J EM.S>r.,

Agw‘r Eg.Ama. Am¡a Pm E.Ho$. Ûmam "{d{^Þ ~‹T>Vr
n[apñW{V¶m| ‘| Oa~oam (~mobwg) Ho$ Zd{dH${gV g§H$am| H$s
{deofVm' na emoYnÌ H$mo 8-9 OyZ 2023 Ho$ Xm¡amZ EZB©EM
joÌ C{‘¶m‘, ‘oKmb¶ Ho$ {bE ^mH¥$AZwn-Amagr ‘| ^{dî¶
H$s pñWaVm Am¡a AmOr{dH$m Ho$ {bE nhm‹S>r IoVr H$mo ar~yQ>
H$aZo na Am¶mo{OV amï´>r¶ gå‘obZ Ho$ Xm¡amZ AmB©EEME’$
(2020) Ho$ gd©loð> emoYnÌ go gå‘m{ZV {H$¶m&

gd©loð> ‘m¡pIH$ àñVw{V
• gwOm°¶ gmhm, am.Jw. gmo‘Hw$da, A.Hw$. CnmÜ¶m¶, Xr.qg. ¶mXd,

Ho$. am°¶ Am¡a Ama. Xmg (2023). "n{ü‘ ~§Jmb Ho$ ~m§Hw$am
‘| A§Jya H$s ‘w»¶ Q>o~b Am¡a Oyg {H$ñ‘m| H$m n[aM¶ Am¡a
AZwHy$bZ: EH$ g’$bVm H$s H$hmZr' H$mo 24 ‘mM© H$mo Cd©aH$
Ed§ n¶m©daU gmogm¶Q>r, H$mobH$mVm Ûmam gVV {dH$mg bú¶m|
H$mo àmá H$aZo Ho$ {bE H¥${f-agm¶Zm| Ho$ ZoŠñQ> OoZ à~§YZ na
g§¶mo{OV 10d| dm{f©H$ gå‘obZ Am¡a amï´>r¶ go{‘Zma ‘| àW‘
nwañH$ma go gå‘m{ZV {H$¶m J¶m&

• ¶mo{JVm amZS>o, gwOm°¶ gmhm, àUd nmR>H$ Am¡a ‘Ywam MÝÐeoIa
(2023). "Wm°ångZ grS>b¡g A§Jya ‘{U go AbJ H$s JB©
~o{gbg àOm{V Ûmam {d{^Þ ‘¡{Q´>Šg ‘| nmBaoW«moBS> H$sQ>ZmeH$
H$m ~m¶mo{S>J«oS>oeZ' H$mo Cd©aH$ Ed§ n¶m©daU gmogm¶Q>r,
H$mobH$mVm Ûmam 24 ‘mM© H$mo gVV {dH$mg bú¶m| H$mo àmá
H$aZo Ho$ {bE H¥${f-agm¶Zm| Ho$ ZoŠñQ> OoZ à~§YZ na 10d|
dm{f©H$ gå‘obZ Am¡a amï´>r¶ go{‘Zma ‘| Xÿgao nwañH$ma go
gå‘m{ZV {H$¶m J¶m&

• S>m°. Xr.qg. ¶mXd, d[að> d¡km{ZH$ Zo JwdmhmQ>r, Ag‘ ‘|
Am¶mo{OV 10d| ^maVr¶ ~mJdmZr gå‘obZ- 2023 Ho$ gÌ
g§»¶m VI ‘| 08.11.2023 H$mo àñVwV "A§Jya Ho$ VZo Ho$
N>oXH$ Ho$ {bE {ZJamZr AmYm[aV gab Am¡a à^mdr à~§YZ
aUZr{V' erf©H$ dmbo emoYnÌ Ho$ {bE gd©loð> ‘m¡pIH$ emoYnÌ
àñVw{V nwañH$ma àmá {H$¶m&

• {Z.Am. Xoe‘wI Am¡a [a¨~mB© (2023). "nm{Q©>{gnoQ>ar ‘moS>:
^maV Ho$ nydm}Îma joÌ ‘| {gQ´>g Ho$ {bE àm¡Úmo{J{H$¶m| H$m àgma
H$aZo H$m EH$ à^mdr VarH$m' H$mo B§{S>¶Z gmogmBQ>r Am°’$
{gQ´>rH$ëMa, ZmJnwa, ^maV, E{e¶m-n¡{g{’$H$ Egmo{gEeZ
Am°’$ EJ«rH$ëMab [agM© B§ñQ>rQ>çyeZ, ~¢H$m°H$, WmB©b¢S> Am¡a
H$mo[a¶Z gmogmBQ>r ’$m°a {gQ´>g E§S> g~Q´>m°{nH$b ŠbmB‘oQ> ’«y$Q²g,
OoOy {gQ>r, H$mo[a¶m JUamÁ¶ Ûmam ZmJnwa, ^maV ‘|  28-30
AŠQy>~a 2023 H$mo Am¶mo{OV E{e¶mB© {gQ´>g H$m§J«og-2023
‘| àW‘ nwañH$ma go gå‘m{ZV {H$¶m J¶m& 
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Best Research paper
• Research paper on ‘Characterization of newly

evolved hybrids of gerbera (Gerbera jamesonii
Bolus) under different growing conditions’ by
Rymbai H, Roy A.R., Deshmukh N.A., Talang
H.D, Assumi S.R. and Jha A.Kwas awarded the
best research paper of IAHF (2020) during
National Conference on Rebooting the hill farming
for future sustainability and livelihood held at
ICAR-RC for NEH Region Umiam, Meghalaya
during 8-9 June 2023.

Best paper (oral) presentation
• Sujoy Saha, R.G. Somkuwar, A.K. Upadhyay, D.S.

Yadav, K. Roy and R. Das (2023). ‘Introduction
and adaptation of prime table and juice varieties
of grapes in Bankura, West Bengal: A success
story’ awarded first prize in 10th Annual
Convention and National Seminar on Next-gen
Management of Agro-chemicals for Achieving
Sustainable Development Goals on 24th March by
Society for Fertilizers and Environment, Kolkata. 

• Yogita Ranade, Sujoy Saha, Pranav Pathak and
Madhura Chandrashekar (2023). ‘Biodegradation
of pyrethroid insecticide in different matrices by
Bacillus species isolated from Thompson Seedless
grape berry’ awarded second prize in 10th Annual
Convention and National Seminar on Next-gen
Management of Agro-chemicals for Achieving
Sustainable Development Goals on 24th March,
2023  by Society for Fertilizers and Environment,
Kolkata. 

• Dr. D.S. Yadav received Best Oral Paper
Presentation Award for paper entitled 'Monitoring
based simple and effective management strategy
for grapevine stem borer' presented in Session No.
VI on 08.11.2023 in 10th Indian Horticulture
Congress- 2023 held at Guwahati, Assam

• N.A. Deshmukh and Rymbai (2023).
‘Participatory Mode: An effective way to
disseminate the technologies for citrus in NE
region of India’ awarded first prize in Asian Citrus
Congress-2023” organized by Indian Society of
Citriculture, Nagpur, India; Asia-Pacific
Association of Agricultural Research Institution
(APAARI), Bangkok, Thailand and Korean
Society for Citrus and Subtropical Climate Fruits
(KSCSCF), jeju City, Republic of Korea in
Nagpur, India, 28-30 October 2023.



• gmo.H$.  hmobH$a, nr.Eg. KmoQ>JbH$a, Eg. ~JmQ>o, Ah‘X
eã~ra Q>r.nr. Am¡a gw. gmhm (2023). "A§Jya ‘| EÝW«oŠZmoO
Am¡a ~¡ŠQ>r[a¶b br’$ñnm°Q> amoJ n¡Xm H$aZodmbo amoJOZH$m| Ho$
pIbm’$ ’§$Jb E§S>mo’$mBQ²g Am¡a CZHo$ ‘mÜ¶{‘H$ ‘oQ>m~mobmBQ²g
H$s O¡dg{H«$¶Vm' H$mo ‘¡gyé {dœ{dÚmb¶, ‘¡gya, H$Zm©Q>H$,
^maV ‘|  2-4 ’$adar, 2023 H$mo Am¶mo{OV nm¡Ym Am¡a ‘¥Xm
ñdmñÏ¶ à~§YZ na ßb¡{Q>Z‘ Ow~br gå‘obZ:‘wÔo Am¡a ZdmMma
Ho$ Xm¡amZ gd©loð> ‘m¡pIH$ àñVw{V go gå‘m{ZV {H$¶m J¶m&

• gmo.H$. hmobH$a, EM. ‘aH$S>, gw. gmhm Am¡a H$m¡.  ~°ZOu
(2023). "~¡ŠQ>r[a¶b E§S>mo’$mBQ²g H$s {deofVm Am¡a A§Jya
amoJm| Ho$ à~§YZ ‘| CZH$s ^y{‘H$m' H$mo 28-31 ‘B© 2023 Ho$
Xm¡amZ O¡ZB[aJoeZ {gñQ>åg {b{‘Q>oS> (OoAmB©EgEb), ObJm§d
‘| Am¶mo{OV ~ohVa AmOr{dH$m, nmofU Am¡a n¶m©daU godmAm|
Ho$ {bE gQ>rH$ ~mJdmZr na d¡{œH$ gå‘obZ Ho$ Xm¡amZ H$mo
gd©loð> ‘m¡pIH$ àñVw{V nwañH$ma {‘bm&

• gmo.H$. hmobH$a. 2022. "A§Jya ‘| EÝW«oŠZmoO Am¡a ~¡ŠQ>r[a¶b
br’$ ñnm°Q> amoJm| Ho$ à~§YZ Ho$ {bE J«ondmBZ grdr ‘m{UH$
M‘Z go AbJ {H$E JE ’§$Jb E§S>mo’$mBQ²g H$s nhMmZ Am¡a
BZ-{dQ´>mo à^mdH$m[aVm' H$mo 23-26 ‘mM©, 2022 Ho$ Xm¡amZ
EgHo$EZE¶y, Omo~Zoa, amOñWmZ ‘| ßbm§Q> n¡Wmobm°Or: aoQ´>moñnoŠQ>
E§S> àm°ñnoŠQ²g na 8d| A§Vam©ï´>r¶ gå‘obZ (hmB{~«S> ‘moS>) ‘|
gd©loð> ‘m¡pIH$ àñVw{V nwañH$ma {‘bm&

• e{‘©ð>m ZmBH$ Am¡a H$m¡{eH$ ~ZOu& (2023)& "^maV ‘| ñdÀN>
A§Jya amonU gm‘J«r Ho$ {bE à‘mUZ ‘mZH$m| H$s Amdí¶H$Vm'
H$mo 28-31 ‘B© 2023 Ho$ Xm¡amZ O¡Z B[aJoeZ {gñQ>åg
{b{‘Q>oS> (OoAmB©EgEb), ObJm§d ‘| Am¶mo{OV ~ohVa
AmOr{dH$m, nmofU Am¡a n¶m©daU godmAm| Ho$ {bE n[aewÕ
~mJdmZr na d¡{œH$ gå‘obZ ‘| gd©loð> ‘m¡pIH$ àñVw{V
nwañH$ma {‘bm&.

gd©loð> nmoñQ>a àñVw{V
• erVb Am¡a gwOm°¶ gmhm (2023). ‘o’o$ZmoŠg‘ Ho$ {déÕ

ßbmñ‘monmam {d{Q>H$mobm H$s g§doXZerbVm H$m AmH$bZ H$aZo
Ho$ {bE br’$-{S>ñH$ naI {d{Y& nmXn ñdmñÏ¶ à~§YZ na
A§Vam©ï´>r¶ gå‘obZ: ZdmMma Am¡a pñWaVm, 15-18 Zd§~a
2023 Ho$ Xm¡amZ, àmo’o$ga O¶e§H$a Vob§JmZm amÁ¶ H¥${f
{dœ{dÚmb¶&

gå‘mZ
• g§ñWmZ ñVa na {H$ñ‘m| na MMm© Am¡a nhMmZ Ho$ {bE 8

{Xg§~a 2023 H$mo g§ñWmZ {H$ñ‘ nhMmZ g{‘{V H$s EH$
Am°ZbmBZ ~¡R>H$ ~wbmB© JB©& C{MV {dMma-{d‘e© Ho$ ~mX,
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• S.K.Holkar, P.S.Ghotgalkar, S. Bagate, Ahammed
Shabeer T.P., and S. Saha (2023). ‘Bioactivity of
fungal endophytes and their secondary metabolites
against pathogens causing anthracnose and
bacterial leaf spot diseases in grapes’ awarded best
oral presentation during the Platinum Jubilee
Conference on Plant and Soil Health Management:
Issues and Innovations from February 2-4, 2023,
University of Mysore, Mysuru, Karnataka, India.

• S.K.Holkar, H.Markad, S.Saha and K.Banerjee
(2023). ‘Characterization of bacterial endophytes
and their role in management of grapevine
diseases’received best oral presentation award
during Global Conference on Precision
Horticulture for Improved Livelihood, Nutrition
and Environmental Services held at Jain Irrigation
Systems Limited (JISL), Jalgaon during 28-31
May 2023. 

• Dr. S.K. Holkar. (2022). ‘Identification and in-
vitro efficacy of fungal endophytes isolated from
grapevine cv. Manik Chaman for management of
anthracnose and bacterial leaf spot diseases in
grapes’ received best oral presentation award in the
8th International Conference (Hybrid mode) on
Plant Pathology: Retrospect and Prospects at
SKNAU, Jobner, Rajasthan held during 23-26th
March, 2022. 

• Sharmistha Naik and Kaushik Banerjee. (2023).
‘Need of Certification Standards for Clean
Grapevine Planting Material in India’ received best
oral presentation award in “Global Conference on
Precision Horticulture for Improved Livelihood,
Nutrition and Environmental Services” held at Jain
Irrigation Systems Limited (JISL), Jalgaon, during
28-31st May 2023.

Best poster presentation
• Shital and Sujoy Saha (2023). Leaf-disc assay

method to assess the sensitivity of Plasmopara
viticola against mefenoxam. International
Conference on Plant Health Management:
Innovation and Sustainability during 15-18th

November 2023, Professor Jayashankar Telangana
State Agricultural University. 

Recognitions
• An online meeting of the Institute Variety

Identification Committee was convened on 8th
December 2023 to discuss and identify the
varieties at the institute level. After due



g{‘{V Zo ~¡R>H$ ‘| Xmo g§H$am| H$s nhMmZ H$aZo H$s {g’$m[ae
H$s&

1. hmB{~«S> "H84-24' H$mo Q>o~b CÔoí¶ Ho$ {bE g§ñWmZ
ñVa na "‘m§Oar ‘§Owbm' Ho$ ê$n ‘| nhMmZm J¶m&

2. hmB{~«S> "H19-24' H$mo Q>o~b Am¡a ‘wZ¸$m CÔoí¶m| Ho$
{bE g§ñWmZ ñVa na "‘m§Oar ‘Ywam' Ho$ ê$n ‘| nhMmZm
J¶m&

• EZAmaEb Zo hmb hr ‘| 29-30 Aà¡b 2023 H$mo j‘Vm
Am¡a A§em§H$Z à¶moJembmAm| Ho$ {bE gm‘mÝ¶ Amdí¶H$VmE§
na EH$ Am°ZgmBQ> EZE~rEb Am°{S>Q> {H$¶m, {OgH$m g’$b
‘yë¶m§H$Z hþAm Am¡a AmB©EgAmo/AmB©B©gr 17025:2017
‘mZH$m| Ho$ {bE EZE~rEb ‘mÝ¶Vm àmá hþB©& ¶h ‘mÝ¶Vm,
à‘mUnÌ Q>rgr-10028, H«$‘m§H$ Ûmam {M{•V h¡, Omo
à¶moJembm narjU Am¡a A§em§H$Z godmAm| ‘| JwUdÎmm Am¡a
j‘Vm Ho$ à{V EZAmaEb H$s à{V~ÕVm H$m àVrH$ h¡& 26
AŠQy>~a 2023 go 25 AŠQy>~a 2025 VH$ H$s d¡YVm Ad{Y
Ho$ gmW, ¶h ‘mÝ¶Vm joÌ ‘| EH$ {dœgZr¶ Am¡a ^amogo‘§X
BH$mB© Ho$ ê$n ‘| EZAmaEb H$s à{Vð>m H$mo ‘O~yV H$aVr h¡,
Omo A§Vaamï´>r¶ ñVa na ‘mÝ¶Vm àmá ‘mZH$m| Am¡a gdm}Îm‘
àWmAm| H$m nmbZ gw{Z{üV H$aVr h¡& 
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deliberations, the committee recommended the
identification of two hybrids in the meeting.

1. Hybrid ‘H84-24’ was identified at the institute
level as ‘MANJARI MANJULA’ for table
purpose.

2. Hybrid ‘H19-24’ was identified as ‘MANJARI
MADHURA’ at the institute level for table and
munakka purposes.

• The NRL recently underwent an onsite NABL
audit on "General Requirements for the
Competence & Calibration Laboratories" on 29-
30 April 2023, culminating in a successful
assessment and the acquisition of NABL
accreditation for ISO/IEC 17025:2017 standards.
This accreditation, marked by Certificate no. TC-
10028, signifies NRL's commitment to quality and
competence in laboratory testing and calibration
services. With a validity period from 26th October
2023 to 25th October 2025, this accreditation
reinforces NRL's reputation as a reliable and
trustworthy entity in the field, ensuring adherence
to internationally recognized standards and best
practices. 



• ^maVr¶ ImÚ gwajm Am¡a ‘mZH$ àm{YH$aU (E’$EgEgEAmB©)
Zo ImÚ ‘¡{Q´>Šg ‘| H$sQ>ZmeH$ Adeofm| Am¡a ‘mBH$moQ>m°pŠgZ
Ho$ ñVa Ho$ {dûcofU Ho$ {bE ̂ mH¥$AZwn-amḯ>r¶ A§Jya AZwg§YmZ
H|$Ð H$mo amï´>r¶ g§X^© à¶moJembm Ho$ ê$n ‘| ‘§Oyar Xr h¡& 

• g{H«$¶ H$m~©Z Z¡ZmoH$Um| H$mo V¡¶ma H$aZo Am¡a BgHo$ AZwà¶moJ
Ho$ {bE EH$ à{H«$¶m Ho$ {bE noQ>|Q> àmá hþAm& (noQ>|Q> g§»¶m
505130)&

• EZAmaEb Zo 01-02 OwbmB© 2023 H$mo XjVm narjU Ho$
{bE Am°ZgmBQ> EZE~rEb Am°{S>Q> {H$¶m& g’$b ‘yë¶m§H$Z Ho$
~mX, AZwê$nVm ‘yë¶m§H$Z Ho$ {bE AmB©EgAmo/AmB©B©gr
17043:2010 AZwê$nVm {ZYm©aU- XjVm narjU Ho$ {bE
gm‘mÝ¶ Amdí¶H$VmE± Ho$ {bE EZE~rEb ‘mÝ¶Vm àmá hþB©
(d¡YVm 06.06.2023 go 05.06.2025 VH$)&

• ^maVr¶ H¥${f AZwg§YmZ n[afX (^mH¥$AZwn) Zo 16-18 OwbmB©
2023 Ho$ Xm¡amZ AnZm 95dm§ ñWmnZm Am¡a àm¡Úmo{JH$s {Xdg
‘Zm¶m& H$m¶©H«$‘ Ho$ Xm¡amZ, g§ñWmZ àm¡Úmo{JH$s "‘m§Oar ‘o{S>H$m
{H$ñ‘ go Cƒ ‘yë¶ dmbo ~m¶moEpŠQ>d ¶m¡{JH$m| dmbo A§Jya Ho$
~rO Ho$ Vob {ZîH$f©U {d{Y' (~mJdmZr {dkmZ go g§~§{YV
99 àm¡Úmo{J{H$¶m| ‘| go) ‘§Oar ‘o{S>H$m {H$ñ‘ go Cƒ ‘yë¶
dmbo ~m¶moEpŠQ>d ¶m¡{JH$m| H$mo em{‘b H$aVo hþE ^mH¥$AZwn
Ûmam AZw‘mo{XV {H$¶m J¶m& 

gå‘obZ/H$m¶©embm ‘| VH$ZrH$s gÌ Ho$ AÜ¶j
• S>m°. H$m¡{eH$ ~°ZOu Zo 16-17 ’$adar 2023 Ho$ Xm¡amZ

h¡Xam~mX ‘| Am¶mo{OV EAmoEgr B§Q>aZoeZb Ho$ ^maV AZw^mJ
Ho$ 8d| dm{f©H$ gå‘obZ Ho$ ImÚ gwajm n¡Zb H$s gh-
AÜ¶jVm H$s&

• S>m°. am.Jw.  gmo‘Hw$da Zo 29 AJñV 2023 H$mo ‘hmamï´> amÁ¶
A§Jya CËnmXH$ g§K Ho$ dm{f©H$ go{‘Zma Ho$ "A§Jya à~§YZ Am¡a
Adeof à~§YZ' gÌ H$s AÜ¶jVm H$s&

• S>m°. A.Hw$. e‘m© Zo 20-21 {Xg§~a 2023 Ho$ Xm¡amZ
E‘grgrAmB©E, nwUo ‘| ^mH¥$AZwn-ß¶mEd§bAZw{Z Ûmam
Am¶mo{OV "E{b¶åg ‘| H¥${f-ì¶dgm¶: ZdmMma, g§dY©Z Am¡a
pñWaVm' ‘| EH$ gÌ H$s AÜ¶jVm H$s&

go{‘Zmam| Am¡a g§Jmo{ð>¶m| ‘| g§¶moOH$ / g§dmXXmVm /
g‘Ýd¶H$ / gh-AÜ¶j
• S>m°. AZwamYm CnmÜ¶m¶ Zo Or.~r. n§V H¥${f Ed§ àm¡Úmo{JH$s

{dœ{dÚmb¶, n§VZJa ‘| Am¶mo{OV àmoJ«o{gd hm°{Q©>H$ëMa
H$m°ÝŠbod 2023 ‘|  3-5 ’$adar 2023 Ho$ Xm¡amZ VH$ZrH$s
gÌ H$s gh-AÜ¶jVm H$s& 
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• The Food Safety and Standards Authority of India
(FSSAI) has granted approval to the ICAR-
National Research Centre for Grapes as the
National Reference Laboratory for the analysis of
pesticide residue and Mycotoxin levels in food
matrices.

• A patent was granted to a process for preparing
activated carbon nanoparticles and its application
(Patent No. 505130)

• NRL has undergone an onsite NABL audit for
proficiency testing on 01-02 July 2023. After the
successful assessment, the NABL accreditation for
ISO/IEC 17043:2010 was received for conformity
assessment-General Requirement for Proficiency
Testing, with the validity 06.06.2023 to
05.06.2025.

• The Indian Council of Agricultural Research
(ICAR) celebrated its 95th Foundation and
Technology Day during 16-18th July 2023. During
the event, institute technology (out of 99
technologies related to horticultural sciences) on
‘Method for extraction of grape seed oil
comprising high-value bioactive compounds from
Manjari Medika variety’ was approved by the
ICAR.

Chairman of technical session in Conference /
Workshop
• Dr. K. Banerjee co-chaired the Food Safety Panel

of 8th Annual Conference of India Section of
AOAC International organized at Hyderabad
during 16-17th February2023.

• Dr. R.G. Somkuwar chaired the session on ‘Grape
management and Residue management’of the
Annual Seminar of Maharashtra State Grape
Growers’ Association on 29th August 2023.

• Dr. A.K. Sharma chaired a session in ‘Agri-
business in Alliums: Innovation, Promotion &
Sustainability’ organized by ICAR-DOGR at
MCCIA, Pune during 20-21st December 2023.

Convener / rapporteur / coordinator / co-chair in
seminars and symposia
• Dr. Anuradha Upadhyay co-chaired the technical

session during Progressive Horticulture Conclave
2023 held at G.B. Pant University of Agriculture
& Technology, Pantnagar during 3-5th February
2023.



• ZoeZb EHo$S>‘r Am°’$ EJ«rH$ëMab gmB§goO nwUo M¡ßQ>a,
gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$ {dQ>rH$ëMa E§S> EZmobm°Or Am¡a
^mH¥$AZwn-amA§AZwH|$, nwUo Ûmam 11-12 {gV§~a 2023 Ho$
Xm¡amZ "H¥${f AZwg§YmZ CËnmXH$Vm H$mo geº$ ~ZmZo Ho$ {bE
Aä¶mg ‘| OZao{Q>d EAmB©' {df¶ na Am¶mo{OV amï´>r¶
gå‘obZ ‘|  S>m°. amoeZr am.  g‘W© gh-Am¶moOZ g{Md Wr& 

• S>m°. amoeZr am. g‘W© ZoeZb EHo$S>‘r Am°’$ EJ«rH$ëMab
gmB§goO nwUo M¡ßQ>a, gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$ {dQ>rH$ëMa
E§S> EZmobm°Or Am¡a ^mH¥$AZwn-amA§AZwH|$, nwUo Ûmam 11-12
{gV§~a 2023 Ho$ Xm¡amZ "H¥${f AZwg§YmZ CËnmXH$Vm H$mo geº$
~ZmZo Ho$ {bE Aä¶mg ‘| OZao{Q>d EAmB©' {df¶ na Am¶mo{OV
amï´>r¶ gå‘obZ ‘|  VH$ZrH$s gÌ 1 (H¥${f AZwg§YmZ ‘|
aMZmË‘H$Vm Am¡a ZdmMma Ho$ {bE OZao{Q>d EAmB©), VH$ZrH$s
gÌ 2 (ì¶{º$JV CËnmXH$Vm ~‹T>mZo Ho$ {bE OZao{Q>d EAmB©),
VH$ZrH$s gÌ 3 (AZwg§YmZ nÕ{V V¡¶ma H$aZo Am¡a n[aUm‘m|
H$s ì¶m»¶m Ho$ {bE OZao{Q>d EAmB©) Am¡a VH$ZrH$s gÌ 4
(AZwg§YmZ nm§Sw>{b{n¶m| H$mo {bIZo Ho$ {bE OoZao{Q>d EAmB©)‘|
g‘Ýd¶H$ Wt& 

• S>m°. gmo.H$.  hmobH$a Zo OoAmB©EgEb, ObJm§d, ‘hmamï´> Ûmam
28-31 ‘B© 2023 Ho$ Xm¡amZ Am¶mo{OV ~ohVa AmOr{dH$m,
nmofU Am¡a n¶m©daU godmAm| Ho$ {bE gQ>rH$ ~mJdmZr na
d¡{œH$ gå‘obZ, ‘| VH$ZrH$s gÌ -2 "Obdm¶w bMrbmnZ
Am¡a pñWaVm Ho$ {bE j‘Vm Ho$ XmohZ Ho$ {bE gQ>rH$ Am¡a
J{VàOZZ' ‘| g§¶moOH$ Ho$ ê$n ‘| H$m¶© {H$¶m&

• S>m°. gmo.H$.  hmobH$a Zo 19 OwbmB© 2023 H$mo dg§V XmXm ewJa
B§ñQ>rQ>çyQ> (drEgAmB©), nwUo ‘| Xmo nrEMS>r N>mÌm| H$s àJ{V
[anmoQ>© Ho$ ‘yë¶m§H$Z na ~mhar {df¶ {deofk Ho$ ê$n ‘| H$m‘
{H$¶m&

• S>m°. gmo.H$.  hmobH$a Zo VH$ZrH$s gÌ-2 OoZao{Q>d EAmB©, 11
{gV§~a, 2023, ^mH¥$AZyn-amA§AZwH|$, nwUo, ‘hmamï´>, Ho$
à{VdoXH$ Ho$ ê$n ‘| H$m¶© {H$¶m&

gånmXH$s¶ ~moS>©
• S>m°. A.Hw$. e‘m© àmoJ«o{gd hm°{Q©>H$ëMa Ho$ Egmo{gEQ> E{S>Q>a

h¡& 

• S>m°. A.Hw$. e‘m© B§{S>¶Z OZ©b Am°’$ hm°{Q©>H$ëMa, àmoJ«o{gd
hm°{Q©>H$ëMa, OZ©b Am°’$ hm°{Q©>H$ëMa gmB§g, OZ©b Am°’$
EJ«rgM© Ho$ {bE ao’$ar h¢&

• S>m°. Xr.qg. ¶mXd, S>m°. amoeZr am. g‘W©, S>m°. gwOm°¶ gmhm
Am¡a S>m°. EZ ~mbmgw~«‘{U (2023). amï´>r¶ H¥${f {dñVma
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• Dr. Roshni R. Samarth Co-organizing secretary in
the national conference on 'Generative AI in
Practice for Empowering Agricultural Research
Productivity' organised by Pune Chapter of
National Academy of Agricultural Sciences,
Society for Advancement of Viticulture and
Enology and ICAR-National Research Centre for
Grapes, Pune during 11-12th  September 2023.

• Dr. Roshni R. Samarth was Coordinator in
technical session 1(Generative AI for creativity
and innovation in agricultural research), technical
session 2 (Generative AI for enhancing individual
productivity), technical session 3 (Generative AI
for formulating research methodology and
interpretation of results) and technical session 4
(Generative AI for writing research manuscripts)in
the national conference on 'Generative AI in
Practice for Empowering Agricultural Research
Productivity' organised by Pune Chapter of
National Academy of Agricultural Sciences,
Society for Advancement of Viticulture and
Enology and ICAR-National Research Centre for
Grapes, Pune during 11-12th September 2023.

• Dr. S.K. Holkar acted as convener of the Technical
Session-2 on Precision and speed breeding for
harnessing potentiality for climate resilience and
sustainability during Global Conference on
Precision Horticulture for Improved livelihood,
Nutrition and Environmental Services, 28-31st
May, 2023, JISL, Jalgaon, Maharashtra, India. 

• Dr. S.K. Holkar acted as external subject expert on
evaluation of the progress report of the two PhD
student at Vasantdada Sugar Institute (VSI), Pune
on 19th July 2023.

• Dr. S.K. Holkar acted as rapporteur of the
Technical Session-2 Generative AI, 11th
September 2023, ICAR-NRCG, Pune,
Maharashtra, India.

Editorial Boards
• Dr. A.K. Sharma was associate editor of

Progressive Horticulture. 

• Dr. A.K. Sharma referee for journals Indian
Journal of Horticulture, Progressive Horticulture,
Journal of Horticulture Science, Journal of Agri
Search. 

• Dr. D.S. Yadav, Dr. Roshni R. Samarth, Dr. Sujoy
Saha and Dr. N. Balasubramani. (2023). Editors of



à~§YZ g§ñWmZ (‘¡ZoO), h¡Xam~mX Am¡a ̂ mH¥$AZwn-amḯ>r¶ A§Jya
AZwg§YmZ H|$Ð, nwUo Ûmam àH$m{eV nwñVH$ "ŠbmB‘oQ> ñ‘mQ>©
{dQ>rH$ëMab Q>oŠZmobm°OrO ’$m°a gñQ>oZo~b ¹$m{bQ>r J«on
àmoS>ŠeZ' Ho$ g§nmXH$ h¡& (ISBN Z§~a: 978-81-19663-
03-3)

• S>m°. H$m¡{eH$ ~°ZOu, S>m°. amoeZr am. g‘W©, S>m°. Xr.qg. ¶mXd,
S>m°. A.Hw$. e‘m©, S>m°. gwOm°¶ gmhm, S>m°. {Z.Am. Xoe‘wI, S>m°.
à.{h. {ZHw§$^o Am¡a S>m°. gmo‘ZmW hmobH$a, ^mH¥$AZwn-amï´>r¶
A§Jya AZwg§YmZ H|$Ð, nwUo, dm{f©H$ [anmoQ>© 2022 Ho$ g§nmXH$& 

• S>m°. E‘.Ho$. d‘m©, S>m°. gVrem Oo., S>m°. gwOm°¶ gmhm, S>m°.
AO¶ Hw$‘ma e‘m©, S>m°. Xr.qg. ¶mXd, S>m°. amoeZr am. g‘W©,
S>m°. {Zem§V Xoe‘wI Am¡a S>m°. e{‘©ð>m Zm¶H$ gmogm¶Q>r ’$m°a
ES>dm§g‘|Q> E§S> BZmobm°Or Ûmam n{ÌH$m "J«on BZgmBQ>' Ho$
g§nmXH$&

g‘rjH$/ narjH$ 
• S>m°. AZwamYm CnmÜ¶m¶ H$mo E‘.Eggr. Ho$ ‘yë¶m§H$Z hoVw narjH$

Ho$ ê$n ‘| ‘mÝ¶Vm Xr J¶r& ^mH¥$AZwn-^mH¥$AZwg§, ZB© {X„r
go Wr{gg Am¡a {‘Å>r H$s Z‘r H$s H$‘r VZmd g{hîUwVm ‘|
{^Þ gmo¶m~rZ OrZmoQ>mBn H$m nr~r Am¡a grS>r à{V{H«$¶m
AÜ¶¶Z erf©H$ go E‘Eggr Wr{gg H$m ‘yë¶m§H$Z {H$¶m J¶m&

• S>m°. AZwamYm CnmÜ¶m¶ H$mo nrEM.S>r. narjH$ Ho$ ê$n ‘|
nrEM.S>r. Wr{gg Ho$ ‘yë¶m§H$Z Ho$ {bE {OgH$m erf©H$Wm
Zm[a¶b Ho$ H$brg‹S>Z amoJµOZµH$, ’$mBQ>moâWmoam nmpë‘dmoam ‘|
à^mdH$mar OrZ H$m Q́>m§g{H«$ßQ>mo‘ {dûcofU Am¡a nhMmZ ‘¢Jbmoa
{dœ{dÚmb¶ Ûmam ‘mÝ¶Vm Xr JB©&

• S>m°. AZwamYm CnmÜ¶m¶ H$mo dra Z‘©X X{jU JwOamV
{dœ{dÚmb¶, gyaV Ûmam  nrEMS>r JmBS> Ho$ ê$n ‘| H$‘©Mm[a¶m|
H$s ¶mo½¶Vm H$m AmH$bZ H$aZo Ho$ {bE {df¶ {deofk Ho$ ê$n
‘| ‘mÝ¶Vm Xr JB©&

• S>m°. AZwamYm CnmÜ¶m¶ H$mo gmB§{Q>{’$H$ [anmoQ>©a, {’${O¶mobm°Or
E§S> ‘m°{bŠ¶yba ~m¶mobm°Or Am°’$ ßbm§Q²g, OZ©b Am°’$
hm°{Q©>H$ëMa gmB§goO O¡gr n{ÌH$mAm| Ho$ {bE g‘rjH$ Ho$ ê$n
‘| ‘mÝ¶Vm {‘br&

• S>m°. A.Hw$. e‘m© E‘Eggr Wr{gg {OgH$m erf©H$ am¶nwa Ho$
VhV ~rOa{hV Zt~y (gmBQ´>g Am°a|{Q>’$mo{b¶m pñd§Jb) H$s
dmZñn{VH$ d¥{Õ, CnO Am¡a ’$b H$s JwUdÎmm na EZnrHo$ Ho$
gmW {d{^Þ O¡{dH$ Am¡a O¡dCd©aH$m| Ho$ Ñ{ï>H$moU na AÜ¶¶Z
’$b {dkmZ {d^mJ, H¥${f ‘hm{dÚmb¶, B§{XamJm§Yr
H¥${f{dœ{dÚmb¶,am¶nwa (N>ÎmrgJT>) H$mo àñVwV H$s JB© H$m
‘yë¶m§H$Z {H$¶m J¶m&
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book ‘Climate smart viticultural technologies for
sustainable quality grape production’ published by
National Institute of Agricultural Extension
Management (MANAGE), Hyderabadand ICAR-
National Research Centre for Grapes, Pune (ISBN
Number: 978-81-19663-03-3).

• Dr. Kaushik Banerjee, Dr. Roshni R. Samarth, Dr.
D. S. Yadav, Dr. A. K. Sharma, Dr. Sujoy Saha, Dr.
N. A. Deshmukh, Dr. P. H. Nikumbhe and Dr.
Somnath Holkar are Editors of Annual report
2022. ICAR-National Research Centre for Grapes,
Pune. pp. 182.

• Dr. M.K. Verma, Dr. Satisha J., Dr. Sujoy Saha, Dr.
Ajay Kumar Sharma, Dr. D. S. Yadav, Dr. Roshni
R. Samarth, Dr. Nishant Deshmukh and Dr.
Sharmistha Naik are editor of journal ‘Grape
Insight’ by Society for Advancement of Viticulture
and Enology. 

Reviewer/examiner
• Dr. Anuradha Upadhyay recognised as examiner

for evaluation of M.Sc. thesis from ICAR-IARI,
New Delhi and evaluated M.Sc thesis entitled “Pb
& Cd responsiveness study of soybean genotypes
differing in soil moisture deficit stress tolerance”.

• Dr. Anuradha Upadhyay recognised as Ph.D.
examiner by Mangalore University for the
evaluation of Ph.D. thesis entitled “Transcriptome
analysis and identification of effector genes in
Phytophthora palmivora, the bud rot pathogen of
Coconut”. 

• Dr. Anuradha Upadhyay recognised as subject
matter expert by Veer Narmad South Gujarat
University, Surat to assess the eligibility of staff as
Ph.D. guide.

• Dr. Anuradha Upadhyay recognised as reviewer
for the journals Scientific reporter, Physiology and
Molecular Biology of Plants, Journal of
Horticulture Sciences. 

• Dr. A.K. Sharma. A M Sc thesis entitled “Studies
on the approaches of different organic and
biofertilizers with NPK on vegetative growth,
yield and fruit quality of seedless lime (Citrus
aurantifolia Swingle) under Raipur submitted to
Department of Fruit Science, College of
Agriculture, Indira Gandhi Krishi
Vishwavidyalaya, Raipur (Chhattisgarh) was
evaluated.



• S>m°. amoeZr am. g‘W© J«on BZgmBQ>, OZ©b Am°’$ hm°{Q©>H$ëMa
bgmB§goO, B§Q>aZoeZb OZ©b Am°’$ EZdm¶aZ‘|Q> E§S>
ŠbmB‘oQ>M|O, B§Q>aZoeZb OZ©b Am°’$ EJ«rH$ëMa gmB§goO Am¡a
B§Q>aZoeZb OZ©b Am°’$ ßbm§Q> E§S> gm°¶b gmB§g n{ÌH$mAm| H$s
g‘rjH$ Wr& 

go‘oñQ>a A§V nona goQ>a
• E‘AmB©Q>r-ES>rQ>r {dœ{dÚmb¶, nwUo Ho$ E‘.Q>oH$ n¶m©daU

~m¶moB§Or{Z¶[a¨J N>mÌm| H$s àm¶mo{JH$ narjm Ho$ {bE n¶m©daU
‘mBH«$mo~m¶mobm°Or (E‘B©~r102) Am¡a J«o doñQ> dmQ>a Q´>rQ>‘|Q>
(E‘B©~r104) nmR>çH«$‘m| Ho$ {bE ~mhar narjH$ Ho$ ê$n‘| S>m°.
amoeZr am. g‘W© H$s {Z¶w{º$ hþB©&

• E‘AmB©Q>r-ES>rQ>r {dœ{dÚmb¶, nwUo Ho$ àW‘ df© Ho$
~m¶moB§Or{Z¶[a¨J N>mÌm| Ho$ {bE 12 go 14 OZdar, 2023 H$mo
Am¶mo{OV ‘mBH«$mo~m¶mobm°Or àm¶mo{JH$ narjm Ho$ {bE ~mhar
narjH$ Ho$ ê$n ‘| S>m°. amoeZr am. g‘W© H$s {Z¶w{º$ hþB©&

• S>m°. amoeZr am. g‘W© Zo E‘AmB©Q>r-ES>rQ>r {dœ{dÚmb¶, nwUo
Ho$ AmU{dH$ Ord{dkmZ Ho$ nmR>çH«$‘m|: 19~r~rQ>r301 Am¡a
21~r~rQ>r301 Ho$ {bE go‘oñQ>a A§Vnarjm Ho$ {bE nona goQ>a
Ho$ ê$n ‘| H$m¶© {H$¶m&

{dœ{dÚmb¶ Ûmam ‘mÝ¶Vm
• S>m°. gwOm°¶ gmhm H$mo E‘ AmB©Q>r-S>ãë¶ynr¶y, nwUo Ûmam

BboŠQ´>m°{ZŠg Am¡a g§Mma B§Or{Z¶[a¨J ‘| nrEM.S>r. gh-
n¶©dojH$ Ho$ ê$n ‘| ‘mÝ¶Vm àmá hþB© (16/01/2023go)& 

• S>m°. gmo.H$.  hmobH$a H$mo 29 Zd§~a, 2022 H$mo Am¶mo{OV
{deof AH$mX{‘H$ n[afX Ho$ Xm¡amZ ßbm§Q> n¡Wmobm°Or, ‘’w$H¥${d,
amhþar Ho$ E‘.Eggr. N>mÌ Ho$ ‘mJ©Xe©Z Ho$ {bE g§H$m¶ Am¡a
EgEgr gXñ¶ Ho$ ê$n ‘| ‘mÝ¶Vm àmá hþB©(10.01.2023 go)&

• {ZåZ{bpIV d¡km{ZH$m| H$mo ^mH¥$AZwn-~mam‘Vr h~ Ho$ nrOr
g§H$m¶ gXñ¶ Ho$ ê$n ‘| em{‘b {H$¶m J¶m:

- S>m°. AZwamYm CnmÜ¶m¶ (AmU{dH$ Ord{dkmZ Am¡a
O¡dàm¡Úmo{JH$s)

- S>m°. g.X. am‘Q>oHo$ (nmXn H$m{¶©H$s)

- S>m°. A.Hw$. e‘m© (’$b {dkmZ)

- lr‘Vr H${dVm ¶mo. ‘w§Xm§H$a (H§$ß¶yQ>a EßbrHo$eZ)

- S>m°. Xr.qg. ¶mXd (H$sQ> {dkmZ)

- S>m°. Ahå‘X e~ra Q>r.nr. (H¥${f agm¶Z)

- S>m°. {Z.Am. Xoe‘wI (’$b {dkmZ)
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• Dr. Roshni R. Samarth was reviewer for the
journals Grape Insight, Journal of Horticultural
Sciences, International Journal of Environment
and Climate Change, International Journal of
Agriculture Sciences and International Journal of
Plant and Soil Science.

Semester end paper setter
• Dr. Roshni R. Samarth appointment as the external

examiner for the courses Environmental
Microbiology (MEB102) and Grey Wastewater
Treatment (MEB104) for practical examination of
M. Tech Environmental Bioengineering students
of MIT-ADT University, Pune.

• Dr. Roshni R. Samarth appointment as the external
examiner for the Microbiology practical
examination for First year Bioengineering students
of MIT-ADT University, Pune held on 12, 13 and
14 January, 2023.

• Dr. Roshni R. Samarth enacted as paper setter for
semester end examination for the courses of
Molecular Biology: 19BBT301 and 21BBT301of
MIT-ADT University, Pune.

Recognition from University
• Dr. Sujoy Saha is recognized as a Ph.D. Co-

supervisor in Electronics and Communication
Engineering by MIT-WPU, Pune (w.e.f.
16/01/2023).

• Dr. S.K. Holkar, recognized as Faculty and SAC
member for guiding M.Sc. students of Plant
Pathology, MPKV, Rahuri during the Special
Academic Council held on 29th November, 2022
(w.e.f. 10.01.2023).

• Following scientists are inducted as PG faculty
member of IARI-Baramati Hub:

- Dr. Anuradha Upadhyay (Molecular Biology
and Biotechnology.)

- Dr. S.D. Ramteke (Plant Physiology)

- Dr. A.K. Sharma (Fruit Science)

- Mrs. Kavita Y. Mundankar (Computer
Application)

- Dr. D.S. Yadav (Entomology)

- Dr. Ahammed Shabeer T.P. (Agricultural
Chemicals)

- Dr. N.A. Deshmukh (Fruit Science)



- S>m°. gmo.H$. hmobH$a (nmXn amoJ {dkmZ)

- S>m°. à.{h. {ZHw$å^o (’$b {dkmZ)

d¡km{ZH$ gmogmBQ>r Ho$ ’¡$bmo
• S>m°. AZwamYm CnmÜ¶m¶ H$mo gmogmBQ>r ’$m°a à‘moeZ Am°’$

hm°{Q©>H$ëMa, ~|Jbwé H$s ’o$bmo{en go gå‘m{ZV {H$¶m J¶m&

• S>m°. A.Hw$. e‘m© H$mo 10dt ̂ maVr¶ ~mJdmZr H$m§J«og ‘| ̂ maVr¶
~mJdmZr {dkmZ AH$mX‘r H$s ’¡$bmo{en go gå‘m{ZV {H$¶m&

• S>m°. gmo.H$.  hmobH$a H$mo 13-15 ’$adar, 2023 Ho$ Xm¡amZ
nm§{S>Moar {dœ{dÚmb¶, nm§{S>Moar ‘| Am¶mo{OV A§Vam©ï´>r¶
gå‘obZ gmogmBQ>r ’$m°a ßbm§Q> [agM© (E’$EgnrAma), J«oQ>a
ZmoES>m, CÎma àXoe, ^maV H$s µ’o$bmo{en àmá hþB©&

g{‘{V gXñ¶
• S>m°. H$m¡{eH$ ~°ZOu H$mo ‘’w$H¥${d, amhþar H$s H$m¶©H$mar n[afX

‘| ^mH¥$AZwn à{V{Z{Y Ho$ ê$n ‘| VrZ gmb Ho$ {bE Zm{‘V
{H$¶m J¶m h¡ (13/12/2022 go)&

• S>m°. H$m¡{eH$ ~ZOu nrnrdrE’$AmaE Ûmam J{R>V {deof/JwUdÎmm
bjUm| Ho$ {bE {Xem{ZX}e/àmoQ>moH$m°b {dH${gV H$aZo dmbr
g{‘{V Ho$ gXñ¶ Wo&

• S>m°. am.Jw. gmo‘Hw$da {ZåZ{bpIV g{‘{V¶m| Ho$ gXñ¶ Wo

- ‘’w$H¥${d, amhþar Ho$ d¡km{ZH$ H$‘©Mm[a¶m| Ho$ nXmoÞ{V ‘m‘bm|
H$mo {ZnQ>mZo Ho$ {bE g{‘{V

- S>m°. n§Om~amd Xoe‘wI H¥${f {dÚmnrR>, AH$mobm Ho$ nrEMS>r
N>mÌ Wr{gg ‘m¡pIH$ narjm

- ‘hmamï´> amÁ¶ A§Jya CËnmXH$ g§K H$s AZwg§YmZ gbmhH$ma
g{‘{V

• S>m°. AZwamYm CnmÜ¶m¶ {ZåZ{bpIV g{‘{V¶m| H$s gXñ¶m Wt

- S>r~rQ>r Ho$ EZgrEg-Q>rgrnr Ho$ àË¶m¶Z n¡Zb

- ^mH¥$AZwn-nw{dAZw{Z, nwUo,AmB©E‘gr

- ^mH¥$AZwn-amnmO¡àm¡g§, ZB© {X„r, AmB©E‘gr

- ^mH¥$AZwn-H|$Zt’$AZwg§, ZmJnwa, AmB©E‘gr&

- ^mH¥$AZwn-nw{dAZw{Z, nwUo AmB©~rEggr S>r~rQ>r Zm‘m§{H$V 

- ~rEEgE’$ B§{S>¶m {b{‘Q>oS>, bmoZrH§$X AmB©~rEggr S>r~rQ>r
Zm‘m§{H$V 

• S>m°. A.Hw$. CnmÜ¶m¶ {ZåZ{bpIV g{‘{V¶m| Ho$ gXñ¶ Wo

- ^mH¥$AZwn-ß¶mEd§bAZw{Z, amOJwéZJa, nwUo ‘| EgAmaE’$
Am¡a dmB©nr-I H$s ^Vu Ho$ {bE ~mhar gXñ¶
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- Dr. S.K. Holkar (Plant Pathology)
- Dr. P.H. Nikumbhe (Fruit Science)

Fellow of Scientific Society
• Dr. Anuradha Upadhyay is conferred with

fellowship of Society for promotion of
horticulture, Bengaluru.

• Dr. A.K. Sharma conferred as Fellowship of Indian
Academy of Horticultural Sciences at 10thIndian
Horticulture Congress.

• Dr. S.K. Holkar, received fellowship of Society for
Plant Research (FSPR), Greater Noida, Uttar
Pradesh, India, during the International
Conference held at Pondicherry University,
Pondicherry from 13-15February, 2023. 

Members of Committees
• Dr. Kaushik Banerjee is nominated as ICAR

representative on the Executive Council of MPKV,
Rahuri for three years w.e.f. 13/12/2022.

• Dr. Kaushik Banerjee was the member of the
committee for developing guidelines/protocols for
special/quality traits constituted by PPVFRA.

• Dr. R.G. Somkuwar was the Member of the
following committees
- Committee to clear the promotion cases of

scientific staff of MPKV, Rahuri.
- Ph. D. student thesis viva of Dr. Panjabrao

Deshmukh Krishi Vidyapeeth, Akola
- Research Advisory Committee of Maharashtra

State Grape Growers’ Association.

• Dr. Anuradha Upadhyay was the Member of the
following committees

- Accreditation panel of NCS-TCP of DBT
- IMC of ICAR-DFR, Pune
- IMC of ICAR-NIPB, New Delhi 
- IMC of ICAR-CCRI, Nagpur
- DBT nominee in IBSC of ICAR-DOGR, Pune.
- DBT nominee in IBSC of BASF India Limited,

Lonikand

• Dr. A.K. Upadhyay was the Member of the
following committees
- External member on the Committee for

recruitment of SRF and YP-I at ICAR-DOGR,
Rajgurunagar, Pune.



- nrEMS>rN>mÌ (Q>rEZE¶y) H$s ‘m¡pIH$ narjm
(13/02/2023)

S>m°. A.Hw$. e‘m© {ZåZ{bpIV g{‘{V¶m| Ho$ gXñ¶ Wo

- E’$ES>r 29, ‘mXH$ no¶ AZw^mJr¶ g{‘{V

- ñHy$b Am°’$ ’y$S> Q>oŠZmobm°Or, E‘AmB©Q>r-ES>rQ>r
{dœ{dÚmb¶, nwUo H$s gbmhH$ma g{‘{V 

- ~moS>© Am°’$ ñQ>S>rO, ñHy$b Am°’$ ’y$S> Q>oŠZmobm°Or,
E‘AmB©Q>rES>rQ>r, ¶y{Zd{g©Q>r, nwUo

- AmB©Q>rE‘gr, ^mH¥$AZwn-nw{dAZw{Z, nwUo

- AmB©E‘gr, ^mH¥$AZwn-AQ>mar, nwUo

- E~rAmB© gbmhH$ma g{‘{V ^mH¥$AZwn-ß¶mEd§bAZw{Z,
amOJwéZJa, nwUo 

• S>m°. amoeZr am. g‘W© 13 {Xg§~a, 2023 H$mo Am¶mo{OV
‘’w$H¥${d,amhþar Ho$ N>mÌ H$s Wr{gg ‘m¡pIH$ narjm Ho$ Xm¡amZ
gbmhH$ma g{‘{V H$s gXñ¶m Wr&
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- Ph.D student (TNAU) viva voce on
13/02/2023.

- Dr. A.K. Sharma was the Member of the
following committees

- FAD 29, Alcoholic Drinks Sectional
Committee

- Advisory Committee of School of Food
Technology, MIT-ADT University, Pune

- Board of Studies, School of Food Technology,
MITADT, University, Pune

- ITMC, ICAR-DFR, Pune
- IMC, ICAR-ATARI, Pune
- ABI advisory committee of ICAR-DOGR,

Pune

• Dr. Roshni R. Samarth was member of Advisory
Committee during thesis viva-voce examination of
the student of MPKV, Rahuri held on 13th
December, 2023.

jjj
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gh¶moJr Am¡a ~mø {dÎm nmo{fV n[a¶moOZm
i. ^maV go VmOm A§Jya Ho$ {Z¶m©V Ho$ {bE H$sQ>ZmeH$ Adeofm|

H$s {ZJamZr Ho$ {bE ZoeZb ao’$ab à¶moJembm (EnrS>m)

ii. A§Jya Ho$ {bE S>r ¶y Eg bjUm| H$m nwï>rH$aU (nrnrdr Am¡a
E’$AmaE)

iii. Ob na H¥${f-g§K AZwg§YmZ n[a¶moOZm (MaU Mma):
AmB©AmoQ>r gj‘ g§doXH$ AmYm[aV ñ‘mQ>© qgMmB© à~§YZ
àUmbr

iv. A§Jya Ho$ gm‘mÝ¶ àg§ñH¥$V CËnmXm| H$s nmofU JwUdÎmm Am¡a
gwajm ‘yë¶m§H$Z (E’$EgEgEAmB©)

v. n{ü‘ ~§Jmb ‘| ~m§Hw$am {Obo Ho$  VbS§>Jam ~mJdmZr Ama
E§S> S>r ’$m‘© ‘| A§Jya H$s dm{UpÁ¶H$ ~rOa{hV {H$ñ‘m| H$s
IoVr (n{ü‘ ~§Jmb amÁ¶ gaH$ma)

vi. ~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)

vii. H¥${f-ì¶dgm¶ CØdZ H|$Ð (EZEAmB©E’$-II)

viii.ImÚ à‘mUrH$aU Am¡a Ý¶yQ´>mñ¶w{Q>H$b j‘Vm H$s ImoO Ho$
{bE EH$ {dñV¥V ’y$S>mo{‘Šg AÜ¶¶Z (EZEEgE’$)

ix. O¡d àm¡Úmo{JH$s CÚmoJ gmPoXmar Ho$ VhV {dÎm nmofU Ho$ {bE
{Z¶m©V Am¡a Am¶mV Ho$ {bE bmJV à^mdr Am¡a erK« H¥${f
ImÚ gwajm narjU g‘mYmZ (~rAmB©nrnr/ ~rAmB©AmaEgr)

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. Agri-Consortium Research Project on Water
(Phase IV): IoT enabled sensor based smart
irrigation management system

iv. Nutritional quality and safety evaluation of
common processed products of grape (FSSAI).

v. Cultivation of Commercial Seedless Varieties of
Grapes at Taldangra Horticulture R & D Farms
of Bankura District, West Bengal (State Govt. of
West Bengal).

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

vii. Agri-Business Incubation Centre (NAIF-II).

viii. A detailed foodomics study for food
authentication and exploration of nutraceutical
potential (NASF)

ix. Cost effective and rapid agri food safety testing
solutions for exports and imports for funding
under biotechnology industry partnership
(BIPP/BIRAC).

~mø {dÎm nmo{fV n[a¶moOZmAm| g{hV g§¶moOZ Am¡a gh¶moJ 
Linkages and Collaboration Including Externally
Funded Projects



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2023

161

E‘AmoE/E‘Amo¶y na hñVmja MoA/MoU signed

H«$.g.
Sl.no.

erf©H$ / Title E‘AmoE/
E‘Amo¶y / 
MoA/
MoU

gh¶moJr g§ñWmZ /
Collaborating
Institute

{XZm§H$ na
hñVmja {H$E
/ Signed on
date

I. àm¡Úmo{JH$s Ho$ hñVm§VaU Ho$ {bE hñVmja {H$E JE E‘AmoE/g‘Pm¡Vo H$m kmnZ 
MoA/MoU Signed for Transfer of Technology 

1. (i) nmofH$ VËd Am¡a Ob à~§YZ (ii) amoJ OmopI‘ ‘yë¶m§H$Z
Am¡a gbmh (iii) H$sQ> Am¡a KwZH$sQ> OmopI‘ ‘yë¶m§H$Z Am¡a
gbmh Ho$ {bE {ZU©¶ g‘W©Z àUmbr EpßbHo$eZ àmoJ«mq‘J
B§Q>aµ’o$g H$m ì¶mdgm¶rH$aU
Commercialization of Decision Support System
Application Programming Iinterface for (i) Nutriennt
and water management (ii) Disease risk assessment and
advisory (iii) Insect and mite pest risk assessment and
advisory

àm¡Úmo{JH$s
bmBg|g
g‘Pm¡Vm
Technology
License
Agreement

EJ«rAmo{Q>Šg Q>oŠZmobm°OrO
(Amonrgr) àmBdoQ>{b{‘Q>oS>
Agriotics Technologies
(OPC) Private Limited

24/11/2023

2. H¥$fH$ CËnmXH$ g§JR>Z H$s ñWmnZm Ed§ CgH$m à~§YZ (E’$nrgr
H$s ñWmnZm H$m g‘W©Z) 
Establishment of Farmer Producers Organization and
its management (Supporting the establishment of FPCs)

g‘Pm¡Vm kmnZ
MoA

E’$nrgr {b{‘Q>oS>, ‘mYm,
{Obm gmobmnwa ‘| ’$m‘© Qy>
’$moH©$
Farms To Fork In FPC
Ltd., Madha, district
Solapur

16/05/2023

3. N>moQ>o n¡‘mZo na ‘m§Oar ‘o{S>H$m A§Jya {H$ñ‘ go H$XÞ AmYm[aV
Hw$H$sµO Am¡a H$XÞ Ý¶yQ´>r~ma H$m CËnmXZ
Production of millet-based cookies and millet nutri bar
from Manjari Medika grape variety on small scale

g‘Pm¡Vm kmnZ
MoA

EJ«moOr Am°J}{ZŠg àm.
{b{‘Q>oS>, nwUo
AgroZee Organics Pvt.
Ltd., Pune

16/05/2023

4. A§Jya ‘| S>mCZr {‘bS>çy Am¡a EÝW«oŠZmoO amoJ Ho$ pIbm’$
grE’$-7251 Eggr H$s O¡d-à^mdH$m[aVm Am¡a
’$mBQ>moQ>m°pŠg{gQ>r H$m ‘yë¶m§H$Z To evaluate the bio-efficacy
and phytotoxicity of CF-7251 SC against downy
mildew and anthracnose disease in grapes

g‘Pm¡Vm kmnZ
MoA

{H«$ñQ>b H«$m°nàmoQ>oŠeZ
{b{‘Q>oS> Crystal Crop
Protection Ltd.

23/10/2023

5. {H$e{‘e O¡‘ Am¡a {H$e{‘e ‘mCW’«o$eZa CËnmXZ Production
of raisin jam and raisin mouth freshener

g‘Pm¡Vm kmnZ
MoA

aoµOZoar EbEbnr,
H$moëhmnwa Raisnery LLP,
Kolhapur

27/10/2023

6. A§Jya go {H$e{‘e Am¡a ag CËnmXZ Ho$ {bE VH$ZrH$s ghm¶Vm
Technical support for raisin and juice production from
grapes

g‘Pm¡Vm kmnZ
MoA

’«o$íQ>m ’$m‘©g© àmoS>çyga
H§$nZr {b{‘Q>oS>, B§Xmnwa
Freshta Farmers
Producer Company
Limited, Indapur

27/10/2023
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H«$.g.
Sl.no.

erf©H$ / Title E‘AmoE/
E‘Amo¶y / 
MoA/
MoU

gh¶moJr g§ñWmZ /
Collaborating
Institute

{XZm§H$ na
hñVmja {H$E
/ Signed on
date

II. gh¶moJmË‘H$AZwg§YmZHo${bEhñVmja{H$EJEg‘Pm¡Vm kmnZ  
MoA/MoU Signed for Collaborative Research  

7. (i) B©EJ«rg (ii) ZoQ>d{Hª$J Am¡a g§Mma (iii) E[a¶b amo~mo{Q>Šg
(iv) S>oQ>m EZm{b{Q>Šg Am¡a gyMZm àgma (v) ‘erZrH$aU Am¡a
ñdMmbZ (vi) ñ‘mQ>© ñQ>moaoO {gñQ>‘ (vii) ~w{Õ‘mZ A§Jya H$s
IoVr Ho$ {bE ñdMm{bV {ZJamZr Am¡a gbmhH$ma àUmbr ‘|
gh¶moJ
Collaboration in (i) EAgriS, (ii) Networking and
communication (iii) Aerial Robotics (iv) Data analytics
and information dissemination (v) Mechanization and
Automation (vi) Smart Storage Systems (vii)
Automated monitoring and advisory system for
intelligent viticulture 

g‘Pm¡Vm kmnZ
MoU

IoT Am¡a IoE Ho$ {bE
TIH ’$mC§S>oeZ,
AmB©AmB©Q>r ~m°å~o
TIH Foundation for
IoT and IoE, IIT
Bombay

07/02/2023

8. S>rEgQ>r Ûmam {dÎmnmo{fV WoS-A n[a¶moOZm "A§Jya ‘| AO¡{dH$
VZmd Ho$ à~§YZ Ho$ {bE g§^m{dV ‘mBH$mo[aµOb~m¶mo-BZmoHw$b|Q>
H$m {dH$mg' 
DST funded WoS-A project "Development of potential
mycorrhizal bio-inoculant for management of abiotic
stress in grapes'

g‘Pm¡Vm kmnZ
MoU

AmKmaH$a AZwg§YmZ
g§ñWmZ, nwUo Agharkar
Research Institute,
Pune

02/11/2023

9. amï´>r¶ g§X^© à¶moJembm H$s ‘mÝ¶Vm hoVw
For the recognition of National Reference Laboratory 

g‘Pm¡Vm kmnZ
MoU

^maVr¶ ImÚ gwajm Am¡a
‘mZH$ àm{YH$aU
(E’$EgEgEAmB©), ZB©
{X„r
Food safety and
standards authority of
India (FSS-I), New
Delhi

??/11/2023

10. Orgr-E‘Eg Ûmam ‘mZd dmînerb nXmWm] H$s àmo’$mBqbJ
Profiling of human volatiles by GC-MS

g‘Pm¡Vm kmnZ
MoA

AmB©grE‘Ama-ZoeZb
B§ñQ>rQ>çyQ> Am°’$
dm¶amobm°Or, nwUo
ICMR-National
Institute of Virology,
Pune

29/12/2023

III. AZw~§Y AZwg§YmZ Ho$ {bE hñVmja {H$E JE g‘Pm¡Vm kmnZ  
MoU signed for Contract Research

11. A§Jya Ho$ ~mJ ‘| boMba âb¡Q> ñào E§Q>r-{S´>âQ> ZmoOb-ES>r-90
H$m àXe©Z ‘yë¶m§H$Z
Performance appraisal of Lechler Flat Spray Anti-Drift
Nozzles-AD-90 in grape vineyard

g‘Pm¡Vm kmnZ
MoA

boŠba B§{S>¶m àmBdoQ>
{b{‘Q>oS>, R>mUo Lechler
India Pvt Ltd, Thane

09/05/2023
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H«$.g.
Sl.no.

erf©H$ / Title E‘AmoE/
E‘Amo¶y / 
MoA/
MoU

gh¶moJr g§ñWmZ /
Collaborating
Institute

{XZm§H$ na
hñVmja {H$E
/ Signed on
date

12. Xÿgao grµOZ Ho$ {bE A§Jya ‘| S>mCZr {‘bS>çy Am¡a EÝW«oŠZmoO
amoJ Ho$ pIbm’$ H$m°na gë’o$Q> (Q´>mB~o{gH$) 345 J«m‘/brQ>a
Eggr H$s O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r ‘yë¶m§H$Z
To evaluate the bio-efficacy and phytotoxicity of
copper sulfate (Tribasic) 345 g/L SC against downy
mildew and anthracnose disease in grapes for second
season

g‘Pm¡Vm kmnZ
MoA

gw{‘Vmo‘mo Ho${‘H$b B§{S>¶m
{b{‘Q>oS>
Sumitomo Chemical
India Ltd.

02/06/2023

13. A§Jya ‘| S>mCZr {‘bS>çy amoJ Ho$ pIbm’$ âbwAmo{nH$mobmBS>
62.5 J«m‘/brQ>a + àmonm‘moH$m~© hmBS´>moŠbmoamBS> 625
J«m‘/brQ>a Eggr (BZ{’${ZQ>mo) H$s O¡d-à^mdH$m[aVm Am¡a
’$mBQ>moQ>m°pŠg{gQ>r H$m ‘yë¶m§H$Z
To evaluate the bio-efficacy and phytotoxicity of
Fluopicolide 62.5 g/L + Propamocarb hydrochloride
625 g/L SC (Infinito) against downy mildew disease in
grapes

g‘Pm¡Vm kmnZ
MoA

~m¶a H«$m°ngmB§g {b{‘Q>oS>
Bayer CropScience
Limited

02/06/2023

14. bmb Q>o~b A§Jya {H$ñ‘ H$s JwUdÎmm ‘| gwYma Ho$ {bE Eg-
Epãg{gH$ E{gS> 20EgOr (àmoQ>moZ) na O¡d-à^mdH$m[aVm
AÜ¶¶Z
Bio-efficacy studies on S-Abscisic acid 20SG
(PROTONE) in improving quality of red table grape
variety

g‘Pm¡Vm kmnZ
MoA

gw{‘Vmo‘mo Ho${‘H$b B§{S>¶m
{b{‘Q>oS>
Sumitomo Chemical
India Ltd.

19/06/2023

15. A§Jya ‘| S>mCZr {‘bS>çy amoJ Ho$ pIbm’$ ’¡$‘moŠgmS>moZ 16.6%
+ {g‘moŠgm{Zb 22.1% Eggr H$s O¡d-à^mdH$m[aVm Am¡a
’$mBQ>moQ>m°pŠg{gQ>r H$m ‘yë¶m§H$Z
To evaluate the bio-efficacy and phytotoxicity of
Famoxadone 16.6% + Cymoxanil 22.1% SC against
downy mildew disease in grapes

g‘Pm¡Vm kmnZ
MoA

S>o¸$Z ’$mBZ Ho${‘H$ëg
(B§{S>¶m) àm. gr{‘V
Deccan Fine
Chemicals (India) Pvt.
Limited

30/06/2023

16. nhbo grµOZ Ho$ {bE A§Jya ‘| S>mCZr {‘bS>çy amoJ Ho$ pIbm’$
E’$Ho$Ho$-5 H$s O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r H$m
‘yë¶m§H$Z
To evaluate the bio-efficacy & phytotoxicity of FKK-5
against downy mildew disease in grapes for first season

g‘Pm¡Vm kmnZ
MoA

gë’$a {‘ëg {b{‘Q>oS>
Sulphur Mills Limited

10/07/2023

17. Xÿgao grµOZ Ho$ {bE A§Jya Ho$ MyU© Ho$ {déÕ GOD-F004 H$s
O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r H$m ‘yë¶m§H$Z
To evaluate bio-efficacy and phytotoxicity of GOD-
F004 against powdery of grapes for second season

g‘Pm¡Vm kmnZ
MoA

JmoXaoO EJ«modoQ> {b{‘Q>oS>
Godrej Agrovet
Limited

07/08/2023

18. A§Jya Ho$ H$sQ>m| Ho$ {déÕ OrnrAmB© 0322 H$s O¡d-à^mdH$m[aVm
Am¡a ’$mBQ>moQ>m°pŠg{gQ>r Am¡a àmH¥${VH$ eÌwAm| na BgH$m à^md
Bio-efficacy and phytotoxicity of GPI 0322 against
insect pests of grapes and its effect on natural enemies

g‘Pm¡Vm kmnZ
MoA

¶ynrEb gñQ>oZo~b EJ«r
gm°ë¶ye§g {b{‘Q>oS>
UPL Sustainabale Agri
Solutions Limited

25/10/2023
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H«$.g.
Sl.No.

erf©H$ / Title E‘AmoE/
E‘Amo¶y / 
MoA/
MoU

gh¶moJr g§ñWmZ /
Collaborating
Institute

{XZm§H$ na
hñVmja {H$E
/ Signed on
date

19. EH$ ‘m¡g‘ Ho$ {bE A§Jya Ho$ MyU© Ho$ {déÕ "EZgr 3868' H$s
O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r H$m ‘yë¶m§H$Z
To evaluate bio-efficacy and phytotoxicity of 'NC 3868'
against powdery of grapes for one season

g‘Pm¡Vm kmnZ
MoA

B§gopŠQ>gmBS²g (B§{S>¶m)
{b{‘Q>oS>
Insecticides (India)
Limited

26/10/2023

20. EH$ ‘m¡g‘ Ho$ {bE A§Jya Ho$ nmCS>ar  {‘bS>çy Ho$ pIbm’$
nmBamOrâbw{‘S> 20% Eggr H$s O¡d-à^mdH$m[aVm Am¡a
’$mBQ>moQ>m°pŠg{gQ>r H$m ‘yë¶m§H$Z
To evaluate bio-efficacy and phytotoxicity of
Pyraziflumid 20% SC against powdery mildew of
grapes for one season

g‘Pm¡Vm kmnZ
MoA

{Z{MZmo B§{S>¶m àm.
{b{‘Q>oS>
Nichino India Pvt. Ltd.

16/10/2023

21. Xÿgao grµOZ Ho$ {bE A§Jya Ho$ nmCS>ar  {‘bS>çy Ho$ pIbm’$
EZnrnrE’$-nrE‘ H$s O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r
H$m ‘yë¶m§H$Z
To evaluate bio-efficacy and phytotoxicity of NPPF-
PM against powdery mildew of grapes for second
season.

g‘Pm¡Vm kmnZ
MoA

¶ynrEb gñQ>oZo~b EJ«r
gm°ë¶ye§g {b{‘Q>oS>
UPL Sustainabale Agri
Solutions Limited

22/11/2023

22. Xÿgao grµOZ Ho$ {bE A§Jya ‘| S>mCZr {‘bS>çy Ho$ pIbm’$
EZnrnrE’$-S>rE‘ H$s O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r
H$m ‘yë¶m§H$Z
To evaluate the bio-efficacy and phytotoxicity of
NPPF-DM against downy mildew in grapes for second
season

g‘Pm¡Vm kmnZ
MoA

¶ynrEb gñQ>oZo~b EJ«r
gm°ë¶ye§g {b{‘Q>oS>
UPL Sustainabale Agri
Solutions Limited

22/11/2023

23. Xÿgao grµOZ Ho$ {bE A§Jya H$s nmCS>ar  {‘bS>çy Ho$ {déÕ
OrnrE’$ 1215 H$s O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r
H$m ‘yë¶m§H$Z To evaluate bio-efficacy and phytotoxicity
of GPF 1215 against powdery mildew of grapes for
second season

g‘Pm¡Vm kmnZ
MoA

¶ynrEb gñQ>oZo~b EJ«r
gm°ë¶ye§g {b{‘Q>oS>
UPL Sustainabale Agri
Solutions Limited

22/11/2023

IV. ñZmVH$moÎma N>mÌm| H$mo AZwg§YmZ Am¡a à{ejU H$s gw{dYm Ho$ {bE {dœ{dÚmb¶m|/g§ñWmZm| Ho$ gmW g‘Pm¡Vm kmnZ 
MoU signed with Universities/Institutes for Facilitating Research and Training to Postgraduate Students

24. N>mÌm| Ho$ à{ejU/ñZmVH$moÎma emoYH$mo gwJ‘ ~ZmZo Ho$ {bE
For facilitating students' training/ postgraduate research

g‘Pm¡Vm kmnZ
MoU

g¡{hH¥$àm¡{d {dœ{dÚmb¶,
à¶mJamO
SHUATS, Prayagraj

16/10/2023

25. N>mÌm| Ho$ à{ejU/ñZmVH$moÎma emoYH$mo gwJ‘ ~ZmZo Ho$ {bE For
facilitating students' training/ postgraduate research

g‘Pm¡Vm kmnZ
MoU

ñHy$b Am°’$ ~m¶moQ>oŠZmo-
bm°Or E§S> ~m¶moBÝ’$m°‘}-
{Q>Šg, S>r.dmB©. nm{Q>b
¶y{Zd{g©Q>r, Zdr ‘w§~B©
SBB, D.Y. Patil
University, Navi
Mumbai

19/12/2023

jjj
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A. Research Papers
1. Arunkumar D, Krishnani KK, Kumar N, Sarkar

B, Upadhyay AK, Sawant PB, Chadha NK and
Abisha R. 2023. Mitigating abiotic stresses using
natural and modified stilbites synergizing with
changes in oxidative stress markers in
aquaculture. Environ Geochem Health.
https://doi.org/10.1007/s10653-023-01507-w.

2. Bhattacharyya A, Pardeshi A, Nerpagar A, and
Banerjee K. 2023. Multiresidue analysis of
pesticides in three Indian soils: method
development and validation using gas
chromatography tandem mass spectrometry.
Journal of Environmental Science and Health,
Part B, 58(2), 158-194. (NAAS: 8.51)

3. Chatterjee S, Dhole A, Krishnan AA, and
Banerjee K. 2023. Mycotoxin Monitoring,
Regulation and Analysis in India: A Success
Story. Foods, 12(4), 705. (NAAS: 11.56)

4. Damale RD, Dutta A, Shaikh N, Pardeshi A,
Shinde R, Babu KD, ..., and Banerjee K. 2023.
Multiresidue analysis of pesticides in four
different pomegranate cultivars: Investigating
matrix effect variability by GC-MS/MS and LC-
MS/MS. Food Chemistry, 407, 135179. (NAAS:
15.23)

5. Das K, Krishnani KK, Upadhyay AK, Shukla SP,
Prasad KP, Chakraborty P, and & Sarkar B. 2023:
Fish waste capped and colloidal nanosilver and
its valorization as natural zeolite conjugates for
application in aquaculture, Journal of Dispersion
Science and Technology, DOI:
10.1080/01932691.2023.2204980 To link to this
article: https://doi.org/10.1080/01932691.2023.
2204980

6. Deshmukh NA, Saste H, Gat S, Saniya and
Gather SK. 2023. Influence of a biostimulant on
yield and quality of sharad seedless grape Grape
Insight 1(2): 89-94, 

7. Dhanshetty M, Kusale S, Chavan V, Shewale S,
Lambe UP, Sawant SA, Saha S, and Banerjee K.
2023. Rapid monitoring of SARS-CoV-2 on
fruits and vegetables using reverse-transcription
loop-mediated isothermal amplification assay.
Current Science, 124(8), 938. (NAAS: 7.17)

8. Gurjar A, Yadav DS, Sawant SD, Upadhyay AK,
and Saha S. 2023. Classification of biotic and
abiotic stresses on grape berries using transfer
learning. Grape Insight, 1(1), 37–47.
https://doi.org/10.59904/gi.v1.i1.2023.10

9. Hingmire S, Kadam P, and Banerjee K. 2023.
Pesticide Residue Management in Fresh Grapes:
Pre-Covid, During Covid and the New Normal.
Grape Insight, 1-10.

10. Holkar SK, Ghotgalkar PS, Lodha TD,
Bhanbhane VC, Shewale SA, Markad H, Shabeer
ATP and Saha S. 2023. Biocontrol potential of
endophytic fungi originated from grapevine
leaves for management of anthracnose disease
caused by Colletotrichum gloeosporioides. 3
Biotech, 13(7), pp.1-20. (NAAS:8.89)

11. Jankar J, Taynath B, Hingmire S, Patil R, and
Banerjee K. 2023. Method development and
validation in the curry leaf matrix employing
advanced mass spectrometry: quantitative
screening of 490 multiclass pesticides by
buffered ethyl acetate technique. Journal of
Environmental Science and Health, Part B, 1-17.
(NAAS: 8.51)

12. Khaire PB, Hingole DG, Holkar SK, Ghante PH,
and Mane SS. 2023. Management of
Macrophomina phaseolina (Tassi.) Goid.
Causing Leaf Blight Disease in Mung Bean in
Maharashtra State. Environment and Ecology,
41(2B), pp.1141-1148. (NAAS:4.87)

13. Kishan G, Sharma SK, Holkar SK, Gupta N,
Khan ZA, Singh SK and Baranwal VK. 2023.

àH$meZ
Publications



Diverse spectra of virus infection identified
through high throughput sequencing in nursery
plants of two Indian grapevine cultivars.
Physiological and Molecular Plant Pathology,
128, p.102135. (NAAS: 7.65)

14. Kokare NB, Pharate S, Shinde D, Saha S, and
Jeyabal A. 2023. Field and In vitro Study of
Pronos and Dormulin against Downy Mildew
and Powdery Mildew Diseases of Grape. Asian
Journal of Environment & Ecology, 22(3), 123-
132.  (NAAS: 5.25)

15. Kubiak-Hardiman P, Haughey SA, Meneely J,
Miller S, Banerjee K, and Elliott CT. 2023.
Identifying gaps and challenges in global
pesticide legislation that impact the protection of
consumer health: Rice as a case study. Exposure
and Health, 15(3), 597-618. (NAAS: 14.84)

16. Manna K, Khan ZS, Saha M, Mishra S, Gaikwad
N, Bhakta JN, Banerjee K, and Das Saha K.
2023. Manjari Medika Grape Seed Extract
Protects Methotrexate-Induced Hepatic
Inflammation: Involvement of NF-κB/NLRP3
and Nrf2/HO-1 Signaling System. Journal of
Inflammation Research, 467-492.

17. Muralidhara M, Mithyantha S, Rajendran TP, and
Banerjee, K. 2023. Regulatory landscape of risk
assessment of pesticide residues in processed
foods in India: a perspective. Journal of Food
Science and Technology, 60(5), 1472-1482.
(NAAS: 9.12)

18. Naik S, Banerjee K, and Dhekney SA. 2023.
Quality Planting Material of Grape: Need to
Develop Plant Certification Standards for the
Indian Grape and Wine Industry.

19. Nazar N, Kumaran AK, Athira AS, Sivadas M,
Panda SK, Banerjee K, and Chatterjee NS. 2023.
Untargeted metabolomics reveals potential health
risks associated with chronic exposure to
environmentally relevant concentrations of 2-
Phenylphenol. Science of The Total
Environment, 169172. (NAAS: 16.75)

20. Nerpagar A, Langade N, Patil R, Chiplunkar S,
Kelkar J, and Banerjee K. 2023. Dynamic
headspace GC-MS/MS analysis of ethylene
oxide and 2-chloroethanol in dry food
commodities: a novel approach. Journal of
Environmental Science and Health, Part B,
58(11), 659-670. (NAAS: 8.51)
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21. Nikumbhe PH and Shantharaja CS. 2023. Effect
of seed pelleting on yield and storage quality in
Fennel (Foeniculum vulgare Mill): Seed pelleting
in fennel.  J. Spic. Aro. Crp. 32 (1): 49-55.

22. Nikumbhe PH, Jadhav AS, and Deshmukh NA.
2023 Effect of Ethanol on Berries Quality,
Biochemical Content and Shelf Life of Red
Globe Grapes. J. Agriser. 10 (2): 99-102.

23. Nikumbhe PH, Meghwal PR, Meena OP,
Pramendra and Meena HM. 2023. Performance
of Apple ber on different training systems in hot
arid condition. J. Hort. Sci., 18 (1):  35-39.

24. Nikumbhe PH, Thutte AS, Jadhav AS and
Deshmukh NA. 2023. Effect of ethanol on berries
quality, biochemical content and shelf life of Red
Globe Grapes. Journal of Agri Search, 10(2):99-
102. (NAAS rating: 4.71)

25. Patil R, Langade N, Nerpagar A, Anastassiades
M, and Banerjee K. 2023. Development and
validation of a residue analysis method for
ethylene oxide and 2-Chloroethanol in foods by
gas chromatography tandem mass spectrometry.
ACS Agricultural Science & Technology, 3(3),
287-295. (NAAS: 7.28)

26. Pawar DA, Giri SK and Sharma AK. 2023. Novel
alternative pretreatment approaches for
production of quality raisins from grapes:
Opportunities and future prospects. Journal of
Food Process Engineering. 1-26.  (NAAS: 8.89)

27. Phad N, Shinde D, Kabade S, Pharate S, Jamdade
R, and Saha S. 2023. Role of new fungicide
Pydiflumetofen 7.5%+ difenoconazole 12.5%
w/v (200 SC) in the management of powdery
mildew and anthracnose diseases in grapes.
Journal of Eco-friendly Agriculture, 18(2), 348-
352. (NAAS: 5.23)

28. Pharate S, Kabade S, Saha S, and Ghodki BS.
2023. Study of New Combination Fungicide
Oxathiapiprolin 48 g+ Amisulbrom 240 g/L SE
against Downy Mildew of Grapes in India.
International Journal of Plant & Soil Science,
35(20), 348-354. (NAAS: 5.07)

29. Rangappa K, Rajkhowa D, Layek J, Das A,
Saikia US, Mahanta K, Sarma AK, Moirangthem
P, Mishra VK, Deshmukh NA, Rajbonshi N and.
Kandpal BK. 2023. Year-round growth potential



and moisture stress tolerance of buckwheat
(Fagopyrum esculentum L.) under fragile hill
ecosystem of the Eastern Himalayas (India)
Frontiers in Sustainable Food System,7:1190807.
(NAAS: 11.01) 

30. Saha S, Bhosale S, Chavan V, Thosar RU,
Ranade Y, Holkar SK, Rai R, Kulkarni M,
Kulkarni Y and Tiwari A. 2023. Study of
Endophytes as Biocontrol Agents Vis-a-Vis their
Compatibility to Fungicides in Grapes.
International Journal of Bio-resource and Stress
Management, 14(Nov, 11), pp.1539-1549. 

31. Saha S, Samarth RR, Naik S, Hingmire S, Thosar
RU, Reddy R, A. Subbaiah, Soni N, Achari R,
Thoke S, Bhalerao VK, Patil PC, Sawant SD.
2023. Novel approach of validation of online
interactive weather informationbased disease risk
assessment in grapes in India. J. Mycopathol.
Res. 61(4) : 000-000,2023, ISSN : 0971-3719
(Print), 2583-6315 (Online) © Indian
Mycological Society, Department of Botany,
University of Calcutta, Kolkata 700 019, India
(NAAS: 4.46).

32. Saha S, Thosar RU, Das D, and Chavan V. 2023.
Strategic Management of Powdery Mildew of
Grapes Using Fungicides and Bio-Control
Agents. International Journal of Bio-resource and
Stress Management, 14(July, 7), 1028-1036.
(NAAS: 5.11)

33. Saha S., Ranade Y, Kabade S, and Gurav M.
2023. Pre-harvest occurrence and physico-
chemical characterization of Cladosporium
cladosporioides on grape in India. Journal of
Environmental Biology, 44(4), 623-629. (NAAS:
5.57)

34. Saha, S. Fungicides: The uncharted domain.
Journal of Mycopathological Research. (NAAS:
4.46)

35. Sarkar R, Chatterjee N, Shaikh N, Khan Z, Avula
B, Khan I, and Banerjee K. 2023. Authentication
of Tinospora cordifolia derived herbal
supplements using high resolution mass
spectrometry-based metabolomics approach–A
pilot study. Industrial Crops and Products, 200,
116835. (NAAS: 12.45)

36. Sawant IS. 2023. Microbes in Management of
Fungal Diseases of Grape. Grape Insight, 59-69.
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37. Shabeer ATP, Somkuwar RG, Sharma AK,
Deshmukh U, Hingmire S. 2023. Multi-residue
method validation, processing factor and
monitoring of thirteen targeted fungicide residues
in the process of wine making. Journal of Food
Composition and Analysis. 115: 104912. (NAAS:
10.52)

38. Shabeer, ATP, Hingmire S, Patil R, Patil A, Ajay
KS, Taynath B, 2023. Dissipation kinetics and
evaluation of processing factor for fluopyram+
tebuconazole residues in/on grape and during
raisin preparation. Journal of Food Composition
and Analysis. 120: 105292. (NAAS: 10.52)

39. Sharma AK, Somkuwar RG, Dagadkhair RA,
and Upadhyay AK. 2023. Addition of pomace
powder of Manjari Medika grapes (Vitis vinifera)
improves nutraceutical and sensory properties of
wheat bread. Current Horticulture, 11(1): 26-29.
(NAAS: 4.53)

40. Sharma AK, Somkuwar RG, Upadhyay AK, Kale
AP, Palghadmal RP and Shaikh J. 2023. Effect of
bio-stimulant application on growth, yield and
quality of Thompson Seedless. Grape Insight,
1(1): 48-53. 

41. Somkuwar RG, Ghule VS, Deshmukh NA, and
Sharma AK. 2023. Role of rootstocks in yield and
quality of grapes (Vitis vinifera) under semi-arid
tropics of India: a review. CURRENT
HORTICULTURE, 11(2), 9-16. (NAAS: 4.53)

42. Somkuwar RG, Ghule VS, Sharma AK, and Naik
S. 2023. Evaluation of Grape Varieties for Raisin
Purposes under Tropical Conditions of India.
Grape Insight, 75-80.

43. Tonge PB, Palghadmal RM, Kale RG, Shabeer
ATP, Samarth RR, and Sharma AK. 2023.
Quality evaluation of wines prepared by blending
grape juices, Indian Journal of Horticulture,
80(2): 218-224.  (NAAS: 6.00)

B. Papers Presented at Symposia /
Workshops / Meetings

I. International
Oral presentation
1. Deshmukh NA. 2023. Participatory Mode: An

effective way to disseminate the technologies for
citrus in NE region of India Oral presentation in
Asian Citrus Congress-2023” organized by



Indian Society of Citriculture, Nagpur, India;
Asia-Pacific Association of Agricultural
Research Institution (APAARI), Bangkok,
Thailand and Korean Society for Citrus and
Subtropical Climate Fruits (KSCSCF), jeju City,
Republic of Korea in Nagpur, India, during 28-
30th October, 2023.

2. Holkar S.K. 2023. Characterization of bacterial
endophytes isolated from different grapevine
genotypes and their bio-efficacy against
Colletotrichum gloeosporioides causing
anthracnose disease. Oral presentation in the
International Conference cum workshop on Plant
Molecular Biology and Bioinformatics held at
Pondicherry University, Pondicherry during
February 13-15, 2023.

3. Holkar S.K. 2023.Characterization and in-vitro
efficacy of bacterial endophytes isolated from
grapevine leaves for management of anthracnose
disease. Oral presentation in the 15th IUPAC,
ICCPC at NASC complex, New Delhi during
March 14-17, 2023.

Poster Presentation
4. Bhosale S, Patil N and Saha S. 2023. Study to

assess the correlation between extracellular
enzymes and pathogenicity of Xanthomonas citri
pv. viticola in grapes. Poster presentation in 6th
International conference on recent trends in
bioengineering. (ICRTB) during January 20-21,
2023 at MIT School of Bioengineering Science
and Research (A constituent unit of MIT ADT
University, Pune, India.

5. Bhosale S, Saha S and Patil N. 2023. Early
diagnosis of bacterial leafspot in grapes caused
by Xanthomonas citri pv. viticola using PCR
technique. Poster presentation in International
Conference on Plant Health Management:
Innovation and Sustainability held at Professor
Jayashankar Telangana State Agricultural
University (PJTSAU) during November 15-18,
2023. 

6. Chavan V, Thosar RU and Saha S. 2023. Isolation
and characterization of epiphytes Associated with
grapevines. Poster presentation in International
Conference on Plant Health Management:
Innovation and Sustainability held at Professor
Jayashankar Telangana State Agricultural
University (PJTSAU) during November 15-18,
2023. 
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7. Kokare NB, Pharate SS and Saha S. 2023.
Compatibility of registered downy mildew
fungicides against Trichoderma afroharzianum in
grapes. Poster presentation in International
Conference on Plant Health Management:
Innovation and Sustainability held at Professor
Jayashankar Telangana State Agricultural
University (PJTSAU) during November 15-18,
2023.

8. Pharate SS and Saha S. 2023. Leaf-disc assay
method to assess the sensitivity of Plasmopara
viticola against Mefenoxam. Poster presentation
in International Conference on Plant Health
Management: Innovation and Sustainability held
at Professor Jayashankar Telangana State
Agricultural University (PJTSAU) during
November 15-18, 2023. 

9. Ranade Y, Saha S, Pathak P and Chandrashekar
M. 2023. Biodegradation of Lambda cyhalothrin
using microorganisms isolated from grape berry
surface. Poster presentation in 6th International
Conference on Recent Trends in Bioengineering.
(ICRTB) organized by MIT school of
bioengineering science and research (A
constituent unit of MIT ADT University, Pune,
India during January 20-21, 2023. 

10. Thorat KD, Upadhyay A, Samarth RR and
Somkuwar RG. 2023. Enhanced genomic
prediction accuracy by preselection of associated
markers for berry quality traits in grapevine (Vitis
vinifera L.). Poster presented in International
Conference on Biochemical and biotechnological
Approaches for Crop Improvement held during
30th October to 1st November 2023 at NASC,
New Delhi.

11. Thosar RU, Chavan V, Saha S. 2023. Assessment
on enzymatic activity and antagonistic potential
of grapevine epiphytes. Poster presentation in
International Conference on Plant Health
Management: Innovation and Sustainability held
at Professor Jayashankar Telangana State
Agricultural University (PJTSAU) during
November 15-18, 2023. 

II. National 
Oral presentation
12. Holkar SK, Ghotgalkar PS, Bagate S, Shabeer

ATP, and Saha S. 2023. Bioactivity of fungal
endophytes and their secondary metabolites



against pathogens causing anthracnose and
bacterial leaf spot diseases in grapes. Oral
presentation in the Platinum Jubilee Conference
on Plant and Soil Health Management: Issues and
Innovations during February 2-4, 2023, at
University of Mysore, Mysuru, Karnataka, India. 

13. Holkar SK, Markad H, Saha S, and Banerjee K.
2023. Characterization of bacterial endophytes
and their role in management of grapevine
diseases. Oran presentation in Global Conference
on Precision Horticulture for Improved
Livelihood, Nutrition and Environmental
Services, held at Jain Irrigation Systems Limited,
Jalgaon, during May 28-31, 2023, pp 101-102. 

14. Holkar SK, Sharma SK, Saha S, and Banerjee K.
2023.  Diagnostics and management of grapevine
viruses: Success achieved and challenges ahead.
Oral presentation in National Conference
VIROCON-2023 held at ICAR-National
Research Centre for Banana, Tiruchirappalli,
during December 1-3, 2023. 

15. Khapare M and Samarth RR. 2023. AI-Powered
Agricultural Revolution: Transformative Start-
ups Leading the Way’ in the theme of Generative
AI for creativity and innovation in agricultural
research. Oral presentation in the National
Conference on 'Generative AI in Practice for
Empowering Agricultural Research Productivity'
organised by Pune Chapter of National Academy
of Agricultural Sciences, Society for
Advancement of Viticulture and Enology and
ICAR-National Research Centre for Grapes,
Pune during September 11-12, 2023.

16. Nikumbhe PH. 2023. Exploration of air layering
in grape. Oral paper presentation on during 10th
Indian Horticulture Congress during November
6-9, 2023 held at Guwahati.

17. Nikumbhe PH. 2023. Limitations and challenges
in utilization of Generative AI in various fields.
Oral presentation in National Conference on
Generative AI in Practice for Empowering
Agricultural Research Productivity held in
online/virtual mode on September 11-12, 2023.

18. Sharma A.K. 2023. ‘Black Raisins: Health
benefits, varieties and grape drying’. Oral
presentation in 10th Indian Horticulture
Congress-2023, held during November 6-9, 2023
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at College of Veterinary Science, Assam
Agriculture University, Guwahati.

19. Sharma A.K. 2023. GPT-3 tool: A futuristic
approach for identification of research gaps. Oral
presentation in the National Conference on
'Generative AI in Practice for Empowering
Agricultural Research Productivity' organised by
Pune Chapter of National Academy of
Agricultural Sciences, Society for Advancement
of Viticulture and Enology and ICAR-National
Research Centre for Grapes, Pune during
September 11-12, 2023.

20. Somkuwar RG. 2023. Approaches to Mitigate
Abiotic Stresses using Grape Rootstocks (Vitis
vinifera L.). Oral presentation in ‘Progressive
Horticulture Conclave on Transforming
Horticultural Science into Technology’ organized
by G.B. Pant University of Agriculture and
Technology, Pantnagar and Indian Society of
Horticultural Research and Development,
Uttarakhand during February 3-5, 2023.

21. Upadhyay AK and Verma Y. 2023. Multi-nutrient
natural mineral fertilizer – a potential option for
improved quality and sustainable production of
grapes in Maharashtra. In Technical Session
‘Balanced Diet in Horticulture Crops’ of
Research-Cooperator’s Conference organized by
Anglo American in collaboration with Division
of Agronomy, ICAR-Indian Agriculture Research
Institute, New Delhi during December 11-13,
2023.

22. Upadhyay AK. 2023. Strategies to improve water
use efficiency in vineyards under semi-arid
tropics. In the third session ‘Innovative
Production Technology’ of ‘Progressive
Horticulture Conclave on Transforming
Horticultural Science into Technology’ organized
by G.B. Pant University of Agriculture and
Technology, Pantnagar and Indian Society of
Horticultural Research and Development,
Uttarakhand during February 3-5, 2023.

III. Invited lectures
23. Banerjee K. 2023. Investigating matrix effect

variability. Key note lecture in the 8th Annual
Conference of India Section of AOAC
International held at Hyderabad during February
16-17, 2023.



24. Banerjee K. 2023.An informative presentation on
MRLs to the members of PFMAI on 08/02/2023.

25. Saha S. 2023. Fungicides: the uncharted
domains. 15th Prof. S.B. Chattopadhyay
Memorial Award Lecture of the Indian
Mycological Society.

26. Saha S. 2023. The essence of bio control in
Indian Agriculture. Lecture at ‘Needs and
challenges International Crop Science
Conference and Exhibition’ on September 7,
2023 at Delhi NCR.

27. Samarth RR. 2023. Embryo Rescue in grapes.
Guest lecture delivered on March 9, 2023 for
students of Integrated Masters of Science (IMS)
course in the Life Sciences, Ahmedabad
University, Gujarat under the course of BIO502:
Plant Biotechnology and Tissue Culture. 

28. Samarth RR. 2023. Grape Breeding.  Guest
lecture delivered on March 25, 2023 to the Ph.D.
students of IARI-IIHR for the course of
‘Innovative approaches in fruit breeding: FSC
601’

29. Samarth RR. 2023. IPRs in Horticulture Crops.
Guest lecturer at ICAR-Directorate of
Floricultural Research, Pune on occasion of
celebrating World IPR Day on April 26, 2023
with the theme “Women and IP: Accelerating
Innovation and Creativity”. The lecture was
delivered on “IPRs in Horticulture Crops”.

30. Samarth RR. 2023. Status of DUS in horticultural
crops. Invited lecture in the training cum
awareness programme on PPVFR Act 2011
jointly organized by ICAR-DFR, Pune and
PPVFRA, New Delhi on July 24, 2023 at Pune.

31. Sharma AK. 2023. Improved Grape Production
Technologies for Madhya Pradesh and
Chhattisgarh. Lecture in the 30th KVK zonal
workshop of ICAR-ATARI, Jabalpur at ICAR-
CIAE, Bhopal on August 19, 2023.

32. Sharma AK. 2023. Latest Development in Grape
Processing. Lead lecture in the Progressive
Horticulture Conclave-2023 organized at
GBPUAT, Pantnagar during 3-5 February 3-5,
2023.

33. Sharma AK. 2023. Opportunities in grape
processing. Lecture in the webinar on grape
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processing organized by State Level training
institute PMFME, KVK, Baramati on February
25, 2023.

34. Upadhyay A, Thorat KD, Samarth RR, Gawande
DN and Somkuwar RG. 2023. Towards
molecular breeding in Grape (Vitis vinifera L.):
Identification of genomic regions for berry traits
and development of allele specific markers for
berry trait. Invited lecture during Progressive
Horticulture Conclave (PHC2023) held at
GBPUA&T during February 3-5, 2023.

C. Abstracts
1. Bhosale S, Patil N and Saha S. 2023.

Antagonistic role of endophytic bacteria against
bacterial leaf spot of grapes caused by
Xanthomonas citri pv. Viticola. In 10th Annual
Convention and National Seminar on Next-gen
Management of Agro-chemicals for Achieving
Sustainable Development Goals organized by
Society for Fertilizers and Environment, Kolkata
on March 24, 2023. Pg. No.30.

2. Chavan V, Bhosale S, Saha S. 2023. Antifungal
activity of grape associated bacterial endophytes
against pathogenic fungi. In 10th Annual
Convention and National Seminar on Next-gen
Management of Agro-chemicals for Achieving
Sustainable Development Goals organized by
Society for Fertilizers and Environment, Kolkata
on March 24, 2023. Pg. No. 31

3. Holkar SK, Bagate SA, Bhanbhane VC,
Ghotgalkar PS and Saha S. 2023.
Characterization and In-Vitro bioefficacy of
bacterial endophytes isolated from grapevine
leaves for management of anthracnose disease.
In 15th IUPAC International Congress of Crop
Protection Chemistry: “Futuristic Approaches
Towards Seed to Market Strategies held at New
Delhi during March 14-17, 2023. Pp-23. Pg. No.
170.

4. Kokare NB, Sujoy Saha and Priyanka Kad. 2023.
Bio-efficacy of Trichoderma asperelloides
against powdery mildew of grapes. In 10th
Annual Convention and National Seminar on
Next-gen Management of Agro-chemicals for
Achieving Sustainable Development Goals
organized by Society for Fertilizers and
Environment, Kolkata on March 24, 2023. Pg.
No. 34.



5. Pharate SS, Kabade S and Saha S. 2023.
Management of downy mildew of grapes by
Oxathiapiprolin 48g + Amisulbrom 240 g/ L SE
in India. In 10th Annual Convention and National
Seminar on Next-gen Management of Agro-
chemicals for Achieving Sustainable
Development Goals organized by Society for
Fertilizers and Environment, Kolkata on March
24, 2023. Pg. No.68.

6. Ranade Y, Saha S, Pathak P and Chandrashekar
M. 2023. Biodegradation of pyrethroid
insecticide in different matrices by Bacillus
species isolated from Thompson Seedless grape
berry. In 10th Annual Convention and National
Seminar on Next-gen Management of Agro-
chemicals for Achieving Sustainable
Development Goals organized by Society for
Fertilizers and Environment, Kolkata on March
24, 2023. Pg. No. 67.

7. Saha S, Indu Sawant, Thosar RU and Chavan V.
2023. Impact of Trichoderma spp. against
powdery mildew of grapes and its compatability
with registered chemical fungicides. 15th IUPAC
International Congress of Crop Protection
Chemistry: “Futuristic Approaches Towards Seed
to Market Strategies from 14-17th March at New
Delhi. PP-23. Pg.No.201

8. Saha S, RG Somkuwar, A K Upadhyay, D S
Yadav, K Roy and R Das. 2023. Introduction and
adaptation of prime table and juice varieties of
grapes in Bankura, West Bengal: A success story.
In 10th Annual Convention and National Seminar
on Next-gen Management of Agro-chemicals for
Achieving Sustainable Development Goals
organized by Society for Fertilizers and
Environment, Kolkata on March 24, 2023. Pg.
No. 84.

9. Saha S. 2023. Fungicides: The evolutionary saga.
2023. 15th IUPAC International Congress of
Crop Protection Chemistry: “Futuristic
Approaches Towards Seed to Market Strategies
from 14-17th March at New Delhi. Pg. No. 19.

10. Sharma AK, Pawar, D A and Naik S. 2023. Grape
drying in India: Practices and innovations. In
Souvenir cum Compendium of abstracts
Progressive Horticulture Conclave Towards
Transforming Horticulture: Science into
technology. Eds: Srivastava, RK, Rai R, Dimri,
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DC, Kushawaha, Y, Belwal, S, Dwivedi SK and
Chand S. 253

11. Sharma AK, Somkuwar R G, Upadhyay A K
Kale AP, Palghadmal RM and Shaikh J. 2023.
Evaluation of bio-stimulants for growth, yield
and quality of Thompson Seedless grapevines. In
Souvenir cum Compendium of abstracts
Progressive Horticulture Conclave Towards
Transforming Horticulture: Science into
technology. Eds: Srivastava, RK, Rai R, Dimri,
DC, Kushawaha, Y, Belwal, S, Dwivedi SK and
Chand S. 130.

12. Kabade S, Pharate SS, Bhosale S, Saha S and
Sharma BK. 2023. Field evaluation and
phytotoxicity of Sulphur 58.5% w/w +
azoxystrobin 4.2% w/w SC against powdery
mildew and anthracnose diseases of grapes. In
10th Annual Convention and National Seminar
on Next-gen Management of Agro-chemicals for
Achieving Sustainable Development Goals
organized by Society for Fertilizers and
Environment, Kolkata on March 24, 2023. Pg.
No.70

13. Thosar RU, Chavan V, Saha S. 2023. Assessment
of alternate application of biocontrol agents with
fungicides in controlling powdery mildew of
grapes. In 10th Annual Convention and National
Seminar on Next-gen Management of Agro-
chemicals for Achieving Sustainable
Development Goals organized by Society for
Fertilizers and Environment, Kolkata on March
24, 2023. Pg. No. 32.

D. Books
1. Ghosh PK, Das A, Saxena R, Banerjee K, Kar G,

Vijay D. (Eds). 2023. Trajectory of 75 years of
Indian agriculture after independence. Springer
Nature Singapore Pvt Ltd. pp. 790. (ISBN 978-
981-19-7996-5).

2. Murali Baskaran RK, Sridhar J, Mallikarjuna J,
Banerjee K, and Ghosh PK. 2023. Microbial
biopesticides in India. Nipa Genx Electronic
Resources & Solutions P. Ltd., New Delhi. Pp.
153.

3. Yadav DS, Samarth RR, Saha S and
Balasubramani N. 2023. Climate smart
viticultural technologies for sustainable quality
grape production. Hyderabad: National Institute



ICAR-NRCG Annual Report 2023

172

of Agricultural Extension Management
(MANAGE) & Pune: ICAR- National Research
Centre for Grapes (ISBN Number: 978-81-
19663-03-3).

E. Book Chapters
1. Saha S, Thosar RU, Kabade S, Pawar K, and

Banerjee K. 2023. Biopesticides. In ‘Trajectory
of 75 years of Indian Agriculture after
Independence’. Springer Nature Singapore. pp.
675-703.

2. Somkuwar RG, Samarth RR, and Sharma AK.
2023. Chapter on ‘Grape’ in book Fruit and Nut
Crops in series title ‘Handbooks of Crop

Diversity: Conservation and Use of Plant Genetic
Resources’. Publisher Springer Singapore.
(Hardcover ISBN: 978-981-99-5347-9, eBook
ISBN: 978-981-99-5348-6).

3. Samarth RR. 2023. Chapter on A§Jya H$s à‘wI
{H$ñ‘| in book CîUH${Q>~§Yr¶ joÌm| Ho$ {bE A§Jwa~mJ
{H«$¶mE§ / Grape vineyard practices for Tropical
regions. Published by ICAR- National Research
Centre for Grapes, Pune. Pp:106. (ISBN No. :
978-93-5980-316-6)

F. Institute publications
1. Annual Report 2022, ICAR-National Research

Centre for Grapes, Pune. pp. 182.
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AZwg§YmZ gbmhH$ma g{‘{V (AmaEgr) H$s ~¡R>H$
g§ñWmZ H$s AZwg§YmZ gbmhH$ma g{‘{V (AmaEgr) Ho$
{ZåZ{bpIV gXñ¶ h¢&

Research Advisory Committee (RAC)
Meeting
The following are the members of Research Advisory
Committee (RAC) of the Institute.

1 S>m°. g§.Xr. gmd§V, nyd©Hw$bn{V, S>m°. ~m.gm.H$mo.H¥$.{d., Xmnmobr, ‘hmamï´>
Dr. S.D. Sawant, Former Vice-Chancellor, Dr. BSKKV, Dapoli, Maharashtra

AÜ¶j Chairman

2 S>m°. E‘.Ama. {XZoe, nyd© {ZXoeH$, ^mH¥$AZwn-^m~mAZwg§, ~|Jbwé
Dr. M.R. Dinesh, Former Director, ICAR-IIHR, Bengaluru

gXñ¶ Member

3 S>m°. {dœZmWZ {MÞwgm‘r, g§¶wº$ {ZXoeH$ (AZwg§YmZ), ^mH¥$AZwn-^mH¥$AZwg§, ZB© {X„r
Dr. Viswanathan Chinnusamy Joint Director (Research), ICAR-IARI, New Delhi

gXñ¶ Member

4 S>m°. brbmdVr ZmabrH$a, Egmo{gEQ> àmo’o$ga E§S> {S>ßQ>r Mo¶a, S>oQ>m gmB§g, AmB©AmB©EgB©Ama, nwUo
Dr. Leelavati Narlikar, Associate Professor and Deputy Chair, Data Science, IISER, Pune

gXñ¶m Member

5 S>m°. EZ.nr. qgh, gXñ¶ (Am{YH$m[aH$), grEgrnr, E‘AmoEE’$S>ãë¶y, ZB© {X„r
Dr. N.P. Singh, Member (Official), CACP, MoAFW, New Delhi

gXñ¶ Member

6 lr g§O¶ ~r. nm{Q>b (H$Zm‘mS>r), {dO¶nwa, H$Zm©Q>H$
Mr. Sanjay B. Patil (Kanamadi), Vijaypur, Karnataka

gXñ¶ Member

7 lr AéU Ho$edamd ‘moao, {nånbJm§d ~gd§V, Zm{gH$, ‘hmamï´>
Mr. Arun Keshvrao More, Pimpalgaon Baswant, Nasik, Maharashtra

gXñ¶ Member

8 ghm¶H$ ‘hm{ZXoeH$ (EMEg-II), ^mH¥$AZwn
Dr. V.B. Patel, Assistant Director General (FPC), ICAR

nXoZ gXñ¶
Ex-Officio Member

9 S>m°. H$m¡{eH$ ~°ZOu, {ZXoeH$, ^mH¥$AZwn-amA§AZwH|$, nwUo 
Dr. Kaushik Banerjee, Director, ICAR-NRCG

nXoZ gXñ¶
Ex-Officio Member

10 S>m°. gwOm°¶ gmhm, àYmZ d¡km{ZH$ (nmXn amoJ {dkmZ), ^mH¥$AZwn - amA§AZwH|$, nwUo 
Dr. Sujoy Saha, Principal Scientist (Plant Pathology), ICAR-NRCG

gXñ¶ g{Md
Member Secretary

AmaEgr H$s XXIV dt ~¡R>H$ 21AJñV 2023 H$mo S>m°. g§.Xr.
gmd§V, nyd© Cn Hw$bn{V, S>m°. ~m.gm.H$mo.H¥$.{d. H$s AÜ¶jVm ‘|
Am¶mo{OV H$s J¶r&  AmaEgr H$s {ZåZ{bpIV {g’$m[ae| Wt:

I. ^mH¥$AZwn -amA§AZwH|$ Ho$ nmg ZB© {H$ñ‘m| Ho$ {dH$mg na EH$
à‘wI AZwg§YmZ H$m¶©H«$‘ hmoZm Mm{hE {Og‘| àOZH$m|,

The XXIVth meeting of RAC held on 21st August
2023, was chaired by Dr. S.D. Sawant, Former Vice-
Chancellor, Dr. BSKKV. The following were the
recommendation of the RAC:

I. ICAR-NRCG should have a flagship research
program on the development of new varieties in

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



~mJdmZr {deofkm|, O¡d àm¡Úmo{JH$s{dXm| Am¡a nrEMQ>r d¡km{ZH$m|
H$s EH$ Q>r‘ H$mo AnZo g‘¶ Ho$ à‘wI à{VeV Ho$ gmW JhZVm
go em{‘b hmoZm Mm{hE& {ZåZ{bpIV na Ü¶mZ H|${ÐV H$aVo
hþE Mb aho AZwg§YmZ H$m¶©H«$‘m| H$mo Cƒ ñVa na VoO {H$¶m
OmZm Mm{hE&

H$. àOZZ H$m¶©H«$‘ H$mo àmH¥${VH$ ê$n go T>rbo JwÀN>m| Am¡a
‘moQ>o ‘{U¶m|, ~m[ae ghZerbVm Am¡a erV ^§S>maU
pñW{V¶m| Ho$ VhV b§~r eoë’$-bmB’$ O¡go JwUm| na g»Vr
go Ü¶mZ H|${ÐV {H$¶m OmZm Mm{hE& g’o$X Am¡a a§JrZ XmoZm|
A§Jyam| na Ü¶mZ hmoZm Mm{hE& dfm© ghZerbVm A^r ^r
EH$ AÀN>r Vah go n[a^m{fV Am¡a g‘Pr OmZo dmbr
{deofVm Zht h¡& à‘wI A§Jya CËnmXH$ joÌm| ‘| ~XbVr
Obdm¶w ‘| BgHo$ ‘hËd H$mo XoIVo hþE, Q>r‘ H$mo Xþ{Z¶m ^a
‘| CnbãY OmZH$mar EH$Ì H$aZo Am¡a df© Ho$ ̂ rVa H$ma©dmB©
H$s {Xem H$mo n[a^m{fV H$aZo Ho$ {bE {dMma-‘§WZ gÌ
Am¶mo{OV H$aZo H$s {Oå‘oXmar Xr OmZr Mm{hE& 

I. dm§{N>V {deofVmAm| dmbo O‘©ßbmÁ‘ nhMmZ H$s J{V{d{Y
VoO H$s OmZr Mm{hE& dm§{N>V bjUm| dmbo O‘©ßbmÁ‘ H$s
gyMr {Z¶{‘V ê$n go AÚVZ H$s OmZr Mm{hE&
EZ~rnrOrAma Ho$ gh¶moJ go H¡${b’$mo{Z©¶m go O‘©ßbmÁ‘
à{d{ï>¶m| H$m g§J«h V~ VH$ {Z¶{‘V ê$n go {H$¶m OmZm
Mm{hE O~ VH$ h‘| Amdí¶H$ O‘©ßbmÁ‘ Z {‘b OmE&

J. ‘mV¥ n¡V¥H$ H$s ’$bZ Ad{Y Ho$ Xm¡amZ namJm| H$s CnbãYVm
Ho$ {bE Amdí¶H$ ~w{Z¶mXr T>m§Mo H$m {dH$mg Am¡a Cn¶moJ
{H$¶m OmZm Mm{hE&

K. amA§AZwH|$ d¡km{ZH$m| Zo A§Jya Ho$ ~rOm| H$m AÀN>m A§Hw$aU
àmá H$aZo Ho$ {bE ‘mZH$sH¥$V àmoQ>moH$m°b ~ZmE h¢, hmbm§{H$
’$b bJZo VH$ A§Hw$am| H$m Or{dV ahZm AŠga ZJÊ¶
hmoVm h¡ Am¡a h‘ CZHo$ ‘yë¶m§H$Z go nhbo ‘yë¶dmZ g§H$a
nm¡Ym| H$mo Imo XoVo h¢& nm¡Y H$s CÎmaOr{dVm ~‹T>mZo na C{MV
Ü¶mZ {X¶m OmZm Mm{hE& g§H$aU go àmá àË¶oH$ ~rO na
C{MV Ü¶mZ XoZo H$s Amdí¶H$Vm h¡ Am¡a Bg{bE BgHo$
A§Hw$aU go boH$a BgHo$ {dH$mg go boH$a ’$b bJZo VH$
H$s à{H«$¶m H$mo ^{dî¶ Ho$ g§X^© Ho$ {bE AÀN>r Vah go
àbopIV {H$¶m OmZm Mm{hE& 

‹S>. g§H$aU Am¡a àW‘ ’$bZ Ho$ ~rM H$s Ad{Y H$mo H$‘ H$aZo
Ho$ VarH$m| H$mo ‘mZH$sH¥$V Am¡a Aä¶mg {H$¶m OmZm Mm{hE&
Bg‘| em{‘b hmo gH$Vo h¢

i. H$Q>mB© ¶mo½¶ AdñWm go nhbo ’$bm| go grYo EH$Ì {H$E
JE ~rO go ̂ «yU g§dY©Z Ho$ ‘mÜ¶‘ go nm¡Y H$m {dH$mg&
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which a team of breeders, horticulturists,
biotechnologists, and PHT scientists should be
involved intensively with a major per cent of their
time. The ongoing research programs should be
intensified on a high scale with a focus on the
following

a. The breeding program should be strictly
focused on characters such as naturally loose
bunches, and Bold berries, Rain tolerance and
long shelf-life under cold storage conditions.
The focus should be on both white and colored
grapes. Rain tolerance is yet not a well defined
and understood character. In view of its
importance in changing climate in prime grape
growing areas, the team should be given
responsibility to collect the available
information worldwide and organize
brainstorming sessions to define line of action
within year’s time. 

b. Activity on identifying germplasm with desired
characteristics should be intensified. List of
germplasm with desired characters should be
updated regularly. Collection of germplasm
entries from California in collaboration with
NBPGR should be attempted regularly till we
get needed germplasm.

c. Necessary infrastructure should be developed
and used for the availability of viable pollens
during the flowering period of female parents.

d. NRCG scientists have standardized protocols
to achieve good germination of grape seeds,
however survival of seedlings till fruiting is
often negligible and we tend to lose valuable
hybrid seedlings before their evaluation. Due
attention should be given to increase the
survival of seedlings. Each seed obtained from
hybridization needs due attention and hence its
proceedings right from its germination till its
development to fruiting vine should be well
documented for future reference.

e. Methods to reduce the period between
hybridization and first fruiting in progeny
should be standardized and practiced. It may
include

i. Development of seedlings through embryo
culture from seed collected directly from the
fruit before the harvestable stage.



ii. {H$emoa AdñWm H$mo H$‘ H$aZo Ho$ {bE A§Jya Ho$ ~mJ
‘| nyd©-ñWm{nV ‘ybd¥ÝVm| na M¶{ZV ¶wdm nm¡Ym| go
gm¶Z H$s J«mpâQ>§J/~qS>J H${bH$m¶Z&

iii. ’$bZ bmZo Ho$ {bE hmB{~«S> nm¡Ym| ¶m J«mâQ>oS> nm¡Ym| ‘|
{H$emoa AdñWm H$mo N>moQ>m H$aZo Ho$ {bE n¡Šbmo~wQ´>mOmob
¶m grgrgr H$m Cn¶moJ {H$¶m Om gH$Vm h¡&

iv. dm§{N>V bjUm| Ho$ gmW ¶wdm g§H$a A§Hw$a g§VmZm| H$s
nhMmZ H$aZo Ho$ {bE AmU{dH$ ‘mH©$am| H$m Cn¶moJ
H$aHo$ CÝh| erK« gyMr~Õ {H$¶m OmZm Mm{hE&

M. Cå‘rXdma nm¡Ym| na nhbr Hw$N> ’$gbm| Ho$ Xm¡amZ CËnm{XV
JwÀN>m| Ho$ erV ̂ §S>maU Ho$ VhV eoë’$-OrdZ H$m AÜ¶¶Z
H$aZo Ho$ {bE ~w{Z¶mXr T>m§Mo Am¡a àmoQ>moH$m°b H$m {dH$mg
H$a|&

N>. H$sQ>m| Am¡a amoJm| Ho$ à{VamoY Ho$ {bE àOZZ H$mo H$‘
àmW{‘H$Vm Xr Om gH$Vr h¡ ¶m Cnamoº$ àOZZ H$m¶©H«$‘ ‘|
n¶m©á àJ{V hmoZo VH$ {Zb§{~V {H$¶m Om gH$Vm h¡&

O. ^mJ boZo dmbo d¡km{ZH$m| Ho$ {bE amï´>r¶ Am¡a A§Vam©ï´>r¶
à{ejU, Am¡a/¶m EŠgnmoµOa {d{OQ> Am¶mo{OV H$s OmZr
Mm{hE {OZH$s godm Ho$ H$‘ go H$‘ 5 df© eof h¢& Ohm§
VH$ g§^d hmo, H|$Ð Ho$ {ZXoeH$ H$mo EŠgnmoµOa {d{OQ> Ho$
Xm¡amZ H$‘ go H$‘ Hw$N> {XZm| Ho$ {bE Q>r‘ Ho$ gmW ahZm
Mm{hE&

i. d¡km{ZH$m| H$mo g~go nhbo EH$ g‘¶gr‘m, YZ H$s
Amdí¶H$VmE§, CnbãYVm, à{VñnYu n[a¶moOZmAm| Ho$
{bE g§^m{dV ~mhar òmoV Am¡a à{ejU/gh¶moJ H$s
Amdí¶H$Vm g{hV EH$ H$m¶©¶moOZm V¡¶ma H$aZr
Mm{hE& {ZXoeH$ Ho$ gmW H$m¶©¶moOZm na MMm© H$a|&

MMm© Ho$ Xm¡amZ AmaEgr Ûmam {XE JE {ZåZ{bpIV
gwPmdm| na Cnamoº$ H|${ÐV H$m¶© ¶moOZm {dH${gV H$aZo
Ho$ {bE gH$mamË‘H$ ê$n go {dMma {H$¶m Om gH$Vm h¡

i. àr-~«rqS>J bmBZm| H$m Cn¶moJ H$aHo$ OrZ
{nam{‘qS>J H$s Om gH$Vr h¡

ii. {deofH$a ~rO dmbr {H$ñ‘m| ‘| hm’$ {g~ H$m
Cn¶moJ H$a qbHo$O H$mo Vmo‹S>Zo Ho$ {bE aoS> ½bmo~
H$m Aä¶mg {H$¶m OmZm Mm{hE&

iii. h¡ßbmoBS> {dH${gV H$aZo H$m à¶mg {H$¶m OmZm
Mm{hE Š¶m|{H$ do ~‹S>r Am~mXr ‘| qbHo$O H$mo Vmo‹S>Zo
Ho$ {bE EH$ Cn¶moJr CnH$aU hmo gH$Vo h¢&
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ii. Grafting /budding of scion from selected
young seedlings on pre-established
rootstock in the vineyard to reduce juvenile
phase.

iii. The use of Paclobutrazol or CCC to cut
short the juvenile phase in hybrid seedlings
or grafted plants for inducing flowering can
be done.

iv. Use of molecular markers for identifying
young hybrid seedling progenies with
desired traits to shortlist them early.

f. Develop infrastructure and protocol to study
shelf-life under cold storage of bunches
produced during the first few crops on the
candidate plants.

g. Breeding for resistance to pests and diseases
can be a low priority or could be suspended
until substantial progress is made in the above
breeding program 

h. National and International training, and/or
exposure visits should be organized for
participating scientists who have at least 5
years of service left. As far as possible, the
Director of the center should accompany the
team at least for few days during exposure
visits. 

i. The team of scientists should first prepare a
work plan with a timeline, fund
requirements, availability, probable external
sources for competitive projects, and
the need for training/collaboration. And
discuss the plan with the director for action
points. 

Following suggestions given by RAC
during discussions can be considered
positively for developing a above focused
work plan

i. Gene pyramiding using pre-breeding
lines could be carried out

ii. Use of half sibs especially in seeded
varieties viz. Red Globe should be
practiced to break the linkage. 

iii. Attempts should be made to develop
haploids as they could be a useful tool to
break the linkage in large populations.



iv. Amdí¶H$VmZwgma ^mH¥$AZwg§ ¶m AÝ¶ ^mH¥$AZwn
g§ñWmZm| Ho$ gmW {‘bH$a OrZmo‘ E{S>qQ>J àmoJ«m‘
{dH${gV {H$¶m OmZm Mm{hE&

II. ‘mÝ¶Vm àmá Zg©ar ‘| Amny{V© Ho$ {bE A{Y‘mZV… {‘Å>r a{hV
‘r{S>¶m ‘| ~|M-J«mâQ>oS> dm¶ag-‘wº$ nm¡Ym| Ho$ CËnmXZ Ho$ {bE
AmYw{ZH$ Zg©ar VH$ZrH$ {dH${gV H$s OmZr Mm{hE&

III.A§Jya~mJ ‘¥Xm ‘| O¡{dH$ H$m~©Z ~‹T>mZo Ho$ {bE ñWm¶r VarHo$
{dH${gV {H$E OmZo Mm{hE& A§Jya~mJ nm[apñW{VH$s ‘| CnbãY
H$mQ>o JE ~ob ^mJm| ¶m AÝ¶ ~m¶modoñQ> H$m Cn¶moJ H$aHo$
~m¶moMma H$m CËnmXZ {Q>H$mD$ àX{e©V H$aZo H$m à¶mg H$a|&

IV.ßbmpñQ>H$ H$da Ho$ VhV A§Jya H$s g§a{jV IoVr Ho$ {bE bmJV
à^mdr VH$ZrH$ {dH${gV H$s OmZr Mm{hE& ßbmpñQ>H$ H$da
Ho$ à^mdr {S>OmBZ Ho$ {bE EgE¶y ¶m ^mH¥$AZwn g§ñWmZm| Ho$
AZw^dr B§Or{Z¶a gh¶moJ H$a gH$Vo h¢& {S>µOmBZ {dH${gV
H$aZo Ho$ {bE {ZåZ{bpIV ~mVm| na {dMma {H$¶m OmZm Mm{hE&

H$. Amdí¶H$Vm n‹S>Zo na ßbmpñQ>H$ H$da H$mo hQ>mZm Am¡a
Xmo~mam bJmZm AmgmZ hmoZm Mm{hE&

I. {S>µOmBZ H$mo dm¶w n[ag§MaU Am¡a ßbmpñQ>H$ H$da Ho$ àH$mam|
go ßbmpñQ>H$ Ho$ ZrMo Vmn‘mZ Ho$ à~§YZ na {dMma H$aZm
Mm{hE& BÝ’«$maoS>-{µ’$ëQ>[a¨J ßbmpñQ>H$ {XZ Ho$ Vmn‘mZ H$mo
H$‘ Am¡a amV Ho$ Vmn‘mZ H$mo ~‹T>mZo hoVw OmZm OmVm h¡&

J. bmJV H$‘ H$aZo hoVw {S>µOmBZ ‘| ñQ>rb Ho$ ~Om¶ CnMm[aV
~m§g H$m Cn¶moJ H$aZo H$s g§^mdZm Vbmer OmZr Mm{hE&
CnMm[aV ~m§g hëHo$ ñQ>rb {OVZm ‘O~yV ¶m Cggo ~ohVa
‘mZm OmVm h¡ Am¡a gñVm hmoZo H$s g§^mdZm h¡&

K. {Og Ad{Y Ho$ Xm¡amZ ßbmpñQ>H$ H$da H$mo ~aH$ama aIm
Am¡a hQ>m {X¶m OmZm Mm{hE, Cgo d¡km{ZH$ ê$n go
‘mZH$sH¥$V {H$¶m OmZm Mm{hE& Aä¶mg joÌm| ‘|
Obdm¶wZwgma A§Jya~mJm| H$s àma§{^H$ N>§Q>mB© (OwbmB©-
AJñV), {Z¶{‘V N>§Q>mB© (AŠQy>~a-Zd§~a), Am¡a Xoa go
N>§Q>mB© ({Xg§~a-OZdar) Ho$ {bE AbJ-AbJ {S>OmBZ
Am¡a aUZr{V¶m| H$mo n[a^m{fV {H$¶m Om gH$Vm h¡&

V. Cƒ AmaEM Ho$ Xm¡amZ A§Jyam| H$mo à^mdr T>§J go gwImZo Ho$
{bE ‘m¡OyXm {H$e{‘e gwImZo dmbo eoS>m| Am¡a/¶m ‘yb
g§aMZmAm| Ho$ g§emoYZ Ho$ {bE {S>µOmBZ {dH${gV {H$¶m OmZm
Mm{hE& {S>µOmBZm| H$mo {H$e{‘e CËnmXH$ joÌm| H$s Obdm¶w H$mo
Ü¶mZ ‘| aIZm Mm{hE Am¡a gm‘mÝ¶ ‘m¡g‘ ‘| {~Obr ¶m g‘mZ
D$Om© òmoV H$m Cn¶moJ {H$E {~Zm A§Jya gwImZo Ho$ {bE AZwHy$b
hmoZm Mm{hE& {S>µOmBZ ‘| Vmn‘mZ, AmaEM Am¡a dm¶w n[ag§MaU
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iv. Genome editing programs should be
developed as per the need with IARI or
other ICAR institutes. 

II. Modern nursery technology for the production of
bench-grafted virus-free plants in preferably
soilless media should be developed for supplying
to accredited nurseries.  

III.Sustainable methods for increasing the organic
carbon of vineyard soils should be developed.
Production of biochar using pruned vine parts or
other biowastes available in vineyard ecology can
be attempted to demonstrate sustainability. 

IV.Cost-effective technology for the protected
cultivation of grapes under plastic cover should be
developed. For the effective design of the plastic
cover, experienced engineers from SAU, or ICAR
institutes can collaborate. The following
considerations for developing design should be
made

a. Plastic cover should be easy to remove and
refix whenever needed

b. The design should consider the management of
temperatures under plastics through air
circulation and types of plastic cover. Infrared-
filtering plastics are known to reduce day
temperatures and increase night temperatures.

c. The possibility of replacing steel with treated
bamboo in the design should be explored to
reduce cost. Treated bamboo is known to be as
strong as or better than mild steel and is likely
to be cheaper.

d. Periods during which plastic cover should be
retained and removed should be standardized
scientifically. Different designs and strategies
can be defined for early pruning (July-August),
regular pruning (October-November), and late
pruning (December-January) vineyards
considering the climate in practicing areas.

V. Design for modification of existing raisin drying
sheds and /or original structures for effective
drying of grapes during high RH should be
developed. Designs should consider the climate in
raisin-producing areas and be adaptable for drying
grapes without using electricity or a similar
energy source under normal weather. The
design may consider the use of solar power for
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H$mo {Z¶§{ÌV H$aZo Ho$ {bE Cn¶moJ {H$E OmZo dmbo J¡OoQ> Ho$
{bE gm¡a D$Om© na {dMma H$a|& {S>µOmBZ {dH${gV H$aZo Ho$
{bE EgE¶y ¶m ^mH¥$AZwn g§ñWmZ Ho$ B§Or{Z¶am| Ho$ gmW
gh¶moJ H$m nVm {H$¶m Om gH$Vm h¡&

gadgets used to control the temperature, RH, and
air circulation. To develop design the collaboration
with engineers from SAU or ICAR institute should
explored.

n§Mdfu¶ g‘rjm Xb H$s ~¡R>H|$
g§ñWmZ H$s n§Mdfu¶ g‘rjm Xb (Š¶yAmaQ>r) Ho$ gXñ¶
{ZåZ{bpIV h¢&

Meetings of Quinquennial Review Team
The following are the members of Quinquennial
Review Team (QRT) of the Institute.

1 S>m°. dr.E. nmW©gmaWr, nyd© {ZXoeH$, ^mH¥$AZwn-^m‘AZwg§ Dr. V.A. Parthasarathy, Former
Director, IC-R-IISR

AÜ¶j Chairman

2 lr. A{œZ amo{S´>½g, g§ñWmnH$ Am¡a dmBZ {Z‘m©Vm, JwS> S´>m°n dmBZ gobg© Mr. Ashwin Rodrigues,
Founder and Winemaker, Good Drop Wine Cellars

gXñ¶ Member

3 S>m°. Oo. amO§J‘, S>rZ, ~mJdmZr ‘hm{dÚmb¶ Ed§ AZwg§YmZ g§ñWmZ, no[a¶mHw$b‘ Dr. J. Rajangam,
Dean, Horticultural College  Research Institute, Periyakulam

gXñ¶ Member

4 S>m°. ~r.Ho$. nm§S>o, nyd© àYmZ d¡km{ZH$ (nmXn amoJ{dkmZ), ~mJdmZr {dkmZ à^mJ, ^mH¥$AZwn Dr. B.K.
Pandey, Ex-Principal Scientist (Plant Pathology), HS Division ICAR

gXñ¶m Member

5 S>m°. àH$me nm{Q>b, n[a¶moOZm g‘Ýd¶H$ (’$b), ^mH¥$AZwn-^m~mAZwg§, ~|Jbwé Dr. Prakash Patil
Project Coordinator (Fruits), ICAR-IIHR, Bengaluru

gXñ¶ Member

6 S>m°. gwOm°¶ gmhm, àYmZ d¡km{ZH$ (nmXn amoJ {dkmZ), ^mH¥$AZwn-amA§AZwH|$, nwUo Dr. Sujoy Saha,
Principal Scientist (Plant Pathology), ICAR-NRCG

gXñ¶ g{Md
Member Secretary

q¹$¹o${Z¶b [aì¶y Q>r‘ (Š¶yAmaQ>r) H$s ~«rq’$J ~¡R>H$
08/08/2023 H$mo S>m°. Q>r.Ama. e‘m©, Cn ‘hm{ZXoeH$ (~mJdmZr
{dkmZ), ^mH¥$AZwn H$s AÜ¶jVm ‘| dMw©Ab ‘moS> ‘| Am¶mo{OV
H$s JB© Wr& 

Š¶yAmaQ>r H$s nhbr ~¡R>H$ 22-23 AJñV 2023 H$mo S>m°. dr.E.
nmW©gmaWr H$s AÜ¶jVm ‘| ^mH¥$AZwn-amA§AZwH|$, nwUo ‘|
Am¶mo{OV H$s JB© Wr& 22 AJñV H$mo Q>r‘ Zo àm¶mo{JH$ A§Jya Ho$
~mJmZm| Am¡a à¶moJembmAm| H$m Xm¡am {H$¶m& Xm¡ao Ho$ ~mX g{‘{V Zo

The briefing meeting of Quinquennial Review Team
(QRT) was held on 08/08/2023 in a virtual mode
under the Chairmanship of Dr. T.R. Sharma, Dy.
Director General (Horticultural Science), ICAR.

The first meeting of QRT was held on 22nd –
23rdAugust 2023 at ICAR-NRCG, Pune under the
Chairmanship of Dr. V.A. Parthasarathy. On 22nd

August the Team visited experimental vineyards and
laboratories. After visit the Committee first interacted



nhbo {hVYmaH$m| Am¡a {’$a AZwg§YmZ AÜ¶oVmAm| Am¡a N>mÌm| g{hV
àemg{ZH$ Am¡a VH$ZrH$s H$‘©Mm[a¶m| Ho$ gmW ~mVMrV H$s& 23
AJñV H$mo, Š¶yAmaQ>r Zo H$m¶©H«$‘ A{YZm¶H$ Ûmam H$m¶©H«$‘
àñVw{V¶m| Ho$ ‘mÜ¶‘ go {nN>bo nm§M dfm] Ho$ Xm¡amZ AZwg§YmZ àJ{V
H$s g‘rjm H$s& Š¶yAmaQ>r Zo A^mgAZwn H|$Ðm| Ho$ gmW EH$
Am^mgr g‘rjm ~¡R>H$ ^r H$s&

Q>r‘ Zo {d{^Þ {Z¶m©V A§Jya {H$ñ‘m| Am¡a à~§YZ àWmAm| H$s
OmZH$mar àmá H$aZo Ho$ {bE 28-29 Zd§~a 2023 Ho$ Xm¡amZ
Zm{gH$ ‘| à‘wI A§Jya CËnmXH$m| (lr H¡$bme ̂ mogbo Am¡a lr AéU
‘moao) Ho$ A§Jya Ho$ ~mJmZm| H$m Xm¡am {H$¶m& Q>r‘ Zo Xmo dmBZarµO
(JwS> S´>m°n dmBZ gobg© Am¡a gwbm dmBZ¶mS²g©) H$m ^r Xm¡am
{H$¶m Am¡a ^maV ‘| dmBZ CÚmoJ H$s g§^mdZmAm| Ho$ ~mao ‘| MMm©
H$s&

Š¶yAmaQ>r Q>r‘ Zo ^mar ~m[ae Am¡a Amobmd¥{ï> go à^m{dV A§Jya Ho$
~mJm| H$m ^r Xm¡am {H$¶m& Q>r‘ Zo ‘hmamï´> amÁ¶ A§Jya CËnmXH$ g§K
Am¡a ^maVr¶ A§Jya {Z¶m©VH$ g§K Ho$ à{V{Z{Y¶m| Ho$ gmW ~mVMrV
H$s Am¡a ^mar ~m[ae Am¡a Amobmd¥{ï> go hþE ZwH$gmZ H$mo H$‘ H$aZo
Ho$ {bE VËH$mb g‘mYmZ àXmZ {H$E& A§Jya CËnmXH$m| Am¡a
{Z¶m©VH$m| Zo {deof ê$n go ~m[ae Ho$ ~mX amoJ à~§YZ Ho$ g§~§Y ‘|
gbmh H$s gamhZm H$s, {Ogo AmnmVH$mbrZ ’$gb ZwH$gmZ H$s
pñW{V Ho$ à~§YZ Ho$ {bE ^mH¥$AZwn-amA§AZwH|$ d¡km{ZH$m| Ûmam
Vwa§V Omar {H$¶m J¶m Wm& Š¶yAmaQ>r Zo CËnmXH$m| H$mo C{MV
àg§ñH$aU CnMma Ho$ ‘mÜ¶‘ go j{VJ«ñV Om‘wZ Ho$ Am{W©H$ Cn¶moJ
Ho$ {bE ^mH¥$AZwn-amA§AZwH|$ go nam‘e© H$aZo H$s ^r gbmh
Xr& 

g§ñWmZ AZwg§YmZ g{‘{V
g§ñWmZ AZwg§YmZ g{‘{V (AmB©Amagr) H$s 28dt ~¡R>H$ 12
OwbmB©, 2023 H$mo {ZXoeH$ S>m°. H$m¡{eH$ ~°ZOu H$s AÜ¶jVm ‘|
Am¶mo{OV H$s JB©& ~¡R>H$ ‘| g^r Mb ahr n[a¶moOZmAm| Ho$ n[aUm‘
g§~§{YV à‘wI Om§MH$Vm©Am| Ûmam àñVwV {H$E JE Am¡a 2023-24
Ho$ {bE VH$ZrH$s H$m¶©H«$‘ ^r àñVwV {H$E JE& A§Jya ({d{Q>g
{dZr’o$am Eb.) ‘| JwÀN>m| Am¡a ‘{U JwUdÎmm bjUm| Ho$ {bE
Cå‘rXdma OrZ H$s nhMmZ Am¡a gË¶mnZ Am¡a H$m¶m©Ë‘H$ ‘mH©$am|
Ho$ {dH$mg H$s EH$ ZB© n[a¶moOZm na {dMma-{d‘e© {H$¶m J¶m
Am¡a AZw‘mo{XV {H$¶m J¶m&

g§ñWmZ à~§YZ g{‘{V
45dt g§ñWmZ à~§YZ g{‘{V H$s ~¡R>H$ (AmB©E‘gr) 21 OyZ,
2023 H$mo ^mH¥$AZyn-amA§AZwH|$, nwUo Ho$ {ZXoeH$ S>m°. H$m¡{eH$
~°ZOu H$s AÜ¶jVm ‘| Am¶mo{OV H$s JB©& CÝhm|Zo g§ñWmZ ‘| Mb
ahr J{V{d{Y¶m| H$s àJ{V àñVwV H$s& g^r AmB©E‘gr gXñ¶m| Zo
H|$Ð Ûmam H$s JB© àJ{V H$s gamhZm H$s& {dÎmr¶ df© 2023-24
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with the stakeholders and then administrative and
technical staff including, research fellows and
students.On 23rdAugust, the QRT reviewed research
progress during last five years through programme-
wise presentations made by the programme leaders.
The QRT also had a virtual review meeting with
AICRP Centres.

The Team undertook tour to vineyards of prominent
grape growers (Mr. Kailash Bhosale and Mr. Arun
More) in Nasik during 28-29th November 2023 to get
insights into various export grape varieties and
management practices. The Team also visited two
wineries (Good Drop Wine Cellars and Sula
Vienyards) and discussed about the potential of the
wine industry in India. 

The QRT team also visited the vineyards affected by
heavy rain and hailstorm. The team interacted with
the representatives of Maharashtra State Grape
Growers Association and Grape Exporters
Association of India and provided immediate
solutions to mitigate the damage caused by heavy rain
and hailstorm. The grape growers and exporters
appreciated the advisories especially regarding the
post-rain disease management, which were
immediately released by ICAR-NRCG scientists for
management of the emergency crop loss situation.
The QRT also advised the growers to consult ICAR-
NRCG for economic utilization of damaged berries
through appropriate processing treatments.

Institute Research Committee
The 28th meeting of Institute Research Committee
(IRC) was held on July 12, 2023 under the
Chairmanship of Dr. Kaushik Banerjee, Director.
Results of all the ongoing projects were presented by
respective principal investigators and technical
programmes for 2023-24 were also presented in the
meeting. A new project Identification and validation
of candidate genes and development of functional
markers for bunch and berry quality traits in grape
(Vitis vinifera L.) was deliberated and approved.

Institute Management Committee
The 45th Institute Management Committee Meeting
(IMC) was held on 21st June, 2023 under the
chairmanship of Dr. Kaushik Banerjee, Director,
ICAR-NRCG, Pune. The Director presented the
progress made and provided information about
ongoing activities. All IMC member appreciated the
progress made by the Centre. Discussion was held on



Ho$ Xm¡amZ ì¶¶, A§Jya H$s ’$gb H$s pñW{V H$m AmH$bZ, H$m¶©
dñVwAm| H$s àmW{‘H$Vm, H§$ß¶yQ>a, ZE Q´>¡ŠQ>a Am¡a ZE dmhZ H$s
IarX O¡go H$B© A{V[aº$ q~XþAm| na MMm© H$s JB©& gXñ¶ g{Md
Ûmam YÝ¶dmX kmnZ Ho$ gmW ~¡R>H$ g‘má H$s JB©&

àmW{‘H$Vm {ZYm©aU, AZwdrjU Am¡a ‘yë¶m§H$Z
g{‘{V
10 ‘B© 2023 H$mo "A§Jya ({d{Q>g {dZr’o$am Eb.) ‘| Am¶aZ Am¡a
qOH$ H$s AdYmaU Am¡a [ahmB© Ho$ g§X^© ‘| ~m¶moH$ån¡{Q>~b
Z¡ZmoŠbo-nm°br‘a H§$nmo{OQ> Am¡a Z¡ZmoH$Um| H$m {dH$mg' n[a¶moOZm
Ho$ Amanrnr-III na {dMma-{d‘e© H$aZo Ho$ {bE nrE‘B© g{‘{V
H$s EH$ ~¡R>H$ Am¶mo{OV H$s JB© Wr&

^mH¥$AZwn H$mo VH©$g§JV ~ZmZo Am¡a A{YH$ma XoZo H$s {Xem ‘|
n[afX Ho$ H$X‘ Ho$ AZwgaU ‘|, nrE‘B© g{‘{V Zo 16 ‘B© 2023
H$mo Am°ZbmBZ Am¶mo{OV ~¡R>H$ ‘| ‘m¡OyXm AZwg§YmZ J{V{d{Y¶m|
Am¡a ZB© AZwg§YmZ àmW{‘H$VmAm| H$mo boZo Ho$ {bE d¡km{ZH$
OZe{º$ H$s Amdí¶H$Vm na MMm© H$s&

ImÚ Am¡a H¥${f Ûmam Am¶mo{OV H$sQ>ZmeH$ Adeof OmopI‘
‘yë¶m§H$Z Am¡a E{e¶m ‘| A{YH$V‘ Adeof gr‘m H$s ñWmnZm na
joÌr¶ H$m¶©embm ‘| ^mJ boZo Ho$ {bE S>m°. {Z.Am. Xoe‘wI H$s
{dXoe ¶mÌm na MMm© H$aZo Ho$ {bE nrE‘B© g{‘{V H$s EH$ Am¡a
~¡R>H$ 10 Zd§~a, 2023 H$mo Am¶mo{OV H$s JB© Wr& g§JR>Z
(E’$EAmo) 20-24 Zd§~a, 2023 Ho$ Xm¡amZ ~¢H$m°H$, WmB©b¢S> ‘|&

g§ñWmZ {H$ñ‘ {d‘moMZ g{‘{V H$s ~¡R>H$
g§ñWmZ ñVa na {H$ñ‘m| na MMm© Am¡a nhMmZ H$aZo Ho$ {bE 8
{Xg§~a 2023 H$mo g§ñWmZ {H$ñ‘ {d‘moMZ g{‘{V H$s EH$
Am°ZbmBZ ~¡R>H$ ~wbmB© JB©& C{MV {dMma-{d‘e© Ho$ ~mX, g{‘{V
Zo ~¡R>H$ ‘| Xmo g§H$am| H$s nhMmZ H$s {g’$m[ae H$s&

1. hmB{~«S> H84-24 H$mo Q>o~b CÔoí¶ Ho$ {bE g§ñWmZ ñVa na
"‘m§Oar ‘§Owbm' Ho$ ê$n ‘| nhMmZm J¶m Wm&

2. hmB{~«S> EM19-24 H$mo Q>o~b Am¡a ‘wZ¸$m à¶moOZm| Ho$ {bE
g§ñWmZ ñVa na "‘m§Oar ‘Ywam' Ho$ ê$n ‘| nhMmZm J¶m Wm&

AÝ¶ Am¶mo{OV ~¡R>H|$ 
ñdÀN> nmXn H$m¶©H«$‘ na ~¡R>H$
ñdÀN> nmXn H$m¶©H«$‘ na EH$ ~¡R>H$ H$m Am¶moOZ 23/01/2023
H$mo {H$¶m J¶m& S>m°. E.Ho$. e‘m© ~¡R>H$ H$m g§MmbZ Zo {H$¶m&

'EWo’$m°Z H$m C{MV Cn¶moJ' na Am°ZbmBZ B§Q>aoŠeZ
‘rqQ>J
A§Jya CËnmXH$m| Ûmam n{Îm¶m| Ho$ P‹S>Zo Ho$ {bE EWo’$m°Z H$m Cn¶moJ
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several addenda points such as expenditure during the
financial year 2023-24, assessment of grapes crop
situation, prioritisation of work items, procurement of
computers, new tractor and new vehicle. The meeting
was ended with vote of thanks by Member Secretary.

Priority Setting, Monitoring and
Evaluation Committee
A meting of PME Committee was held on 10th May
2023 to deliberate RPP-III of the project
‘Development of biocompatible nanoclay-polymer
composites and nanoparticles with reference to
retention and release of iron and zinc in grape (Vitis
vinifera L.).

In pursuance of the Council’s move towards
rationalizing and rightsizing of ICAR, the PME
Committee discussed on the requirement of scientific
manpower to take up the existing research activities
and new research priorities in the meeting held online
on 16th May 2023.

Another meeting of the PME Committee was held on
10th November, 2023 to discuss foreign visit of Dr.
N.A. Deshmukh to participate in Regional Workshop
on “Pesticide residue risk assessment and the
establishment of Maximum Residue Limits in Asia”
organized by Food and Agriculture Organization at
Bangkok during 20-24 November, 2023.

Institute variety release committee meeting
An online meeting of the Institute Variety Release
Committee was convened on 8th December 2023 to
discuss and identify the varieties at the institute level.
After due deliberations, the committee recommended
variety identification of two hybrids in the meeting.

1. Hybrid H84-24 was identified at the institute level
as ‘MANJARI MANJULA’ for table purpose.

2. Hybrid H19-24 was identified as ‘MANJARI
MADHURA’ at the institute level for table and
munakka purposes.

Other meetings organised
Meeting on Clean Plant Programme
A meeting on Clean Plant Programme was organized
on 23/01/2023. Dr. A.K. Sharma coordinated the
meeting.

Online Interaction Meeting on ‘Judicious use of
Ethephon’ 
The use of ethephon is one of the main interventions



‘w»¶ hñVjonm| ‘| go EH$ h¡ Omo ~mX ‘| ~ohVa ’y$b Am¡a ’$b XoZo
H$s Amoa bo OmVm h¡& ^mH¥$AZwn-amA§AZwH|$, grAmB©~rAmagr Ho$
{Xem{ZX}em| Ho$ AZwgma AnZo bo~b Xmdo Ho$ {bE d¡km{ZH$ S>oQ>m
V¡¶ma H$a ahm h¡& A§Jya Ho$ {bE agm¶Z H$m Cn¶moJ BVZm ‘hËdnyU©
h¡ {H$ ̂ mH¥$AZwn-amA§AZwH|$ Zo Mmby grOZ ‘| EWo’$m°Z H$mo n§OrH¥$V
H$aZo Ho$ {bE EH$ AJ«Ur H$X‘ CR>m¶m& Bg ‘wÔo H$mo S>rS>rOr
(~m{d), ^mH¥$AZwn Ûmam grAmB©~rAmagr Ho$ A{YH$m[a¶m| Ho$ gmW
CR>m¶m J¶m Am¡a 16/01/2023 H$mo Am¶mo{OV 444dt n§OrH$aU
g{‘{V (Amagr) H$s ~¡R>H$ ‘| Bg na {dMma-{d‘e© {H$¶m J¶m
Am¡a EW«ob (EWo’$m°Z 39% EgEb) H$mo n§OrH$aU {X¶m J¶m& 

hmbm±{H$, Amagr Zo C„oI {H$¶m h¡ {H$ bo~b Am¡a nÌH$ ‘| EH$
MoVmdZr H$WZ em{‘b {H$¶m Om gH$Vm h¡ {H$ "CËnmX Obr¶
Ordm| Am¡a ‘N>{b¶m| Ho$ {bE ~hþV Oharbm h¡, Bg{bE Obr¶
H¥${f ‘| Am¡a CgHo$ Amgnmg BgHo$ Cn¶moJ go ~Mm OmZm Mm{hE&
’$gb H$Q>mB© Ho$ g‘¶ BgHo$ Adeofm| H$m nVm bJmZo Ho$ {bE
EWo’$m°Z H$m {ddoH$nyU© Cn¶moJ gw{Z{üV H$aZo Ho$ {bE
27/01/2023 H$mo EH$ Am°ZbmBZ B§Q>a¡ŠeZ ‘rqQ>J Am¶mo{OV
H$s JB©& ~¡R>H$ ‘| A§Jya CËnmXH$m|, {Z¶m©VH$m| Am¡a ‘ogg© ~m¶a
H«$m°ngmB§g {b{‘Q>oS> Ho$ à{V{Z{Y¶m| Zo ^mJ {b¶m& 

'noQ>|Q>oS> Am¡a J¡a-noQ>|Q>oS> A§Jya {H$ñ‘m| Ho$ Am¶mV' na ~¡R>H$
^mH¥$AZwn-amA§AZwH|$, nwUo, gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$
{dQ>rH$ëMa E§S> EZmobm°Or (EgEdrB©) Am¡a ‘hmamï´> amÁ¶ Ðj
~Jm¶VXma g§K Ûmam 06/02/2023 H$mo "noQ>|Q>oS> Am¡a J¡a-noQ>|Q>oS>
A§Jya {H$ñ‘m| Ho$ Am¶mV' na ~¡R>H$ (hmB{~«S> ‘moS>) Am¶mo{OV H$s
JB©& ~¡R>H$ H$m g§MmbZ S>m°. amoeZr am. g‘W© Zo {H$¶m& 

AmB©AmB©Q>r ~m°å~o Ho$ g§H$m¶ gXñ¶m| Am¡a Q>rAmB©EM
AmB©AmoQ>r Ho$ emoYH$Vm©Am| Ho$ gmW ~¡R>H$
AmB©AmB©Q>r ~m°å~o Ho$ g§H$m¶ gXñ¶m| Am¡a Q>rAmB©EM AmB©AmoQ>r Ho$
emoYH$Vm©Am| Ho$ gmW ~¡R>H$ 21/02/2023 H$mo ~wbmB© JB©& gh¶moJ
Ho$ {ZåZ{bpIV joÌm| na MMm© H$s JB©:

1. ñdMm{bV A§Jya H$s IoVr 

2. {‘Å>r H$s Z‘r, nmofH$ VËd Am¡a nÎmr ‘mnX§S>m| H$s {ZJamZr

3. IanVdma à~§YZ Ho$ {bE J«mC§S> amo~moQ>

4. A§Jya H$s eoë’$ bmB’$ H$mo ~ohVa ~ZmZo Ho$ {bE ñ‘mQ>© n¡Ho$qOJ

5. B‘oqOJ H$m Cn¶moJ H$aHo$ A§Jya H$m ñdMm{bV J«oS>a

6. N>{d AmYm[aV ñdmñÏ¶ Am¡a nmofH$ VËdm| H$s {ZJamZr

7. amb ~ZmZo dmbr pI‹S>H$s ‘| H$‘r

8. EH$g‘mZ {N>‹S>H$md àUmbr

9. amo~mo{Q>H$ ñdmq~J
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by the grape growers for defoliation which
subsequently leads to better flowering and fruit-
bearing. ICAR-NRCG has been generating scientific
data for its label claim as per guidelines of CIB&RC,
GoI. The use of the chemical is so important for
grapes that ICAR-NRCG took a leading step to get
ethephon registered in the ongoing season. The issue
was flagged by the DDG (HS), ICAR, with the
authorities of CIB&RC and in the 444th Registration
Committee (RC) meeting held on 16/01/2023, it was
deliberated and registration was granted to Ethrel
(Ethephon 39% SL). 

However, the RC has mentioned that a cautionary
statement may be incorporated in the label and leaflet
that ‘The product is very toxic to aquatic organisms
and fish, thus its use in and around aquaculture should
be avoided’. To ensure judicious use of ethephon to
mimimise its residual detection at harvest an online
interaction meeting was organized on 27/01/2023.
Grape growers, exporters and representatives from
M/s Bayer CropScience Ltd. attended the meeting.

Meeting on ‘Import of patented and non-patented
grape varieties’
Meeting on ‘Import of patented and non-patented
grape varieties’ was organized in (hybrid mode) by
ICAR-NRCG, Pune; Society for Advancement of
Viticulture and Enology (SAVE) and Maharashtra
Rajya Draksh Bagayatdar Sangh on 06/02/2023. Dr.
Roshni R. Samarth coordinated the meeting.

Meeting with Faculties of IIT Bombay and
Researchers of TIH IoT
Meeting with Faculties of IIT Bombay and
Researchers of TIH IoT was convened on 21/02/2023.
Following areas of collaboration were discussed:

1. Automated Viticulture 

2. Soil moisture, nutrients and leaf parameters
monitoring

3. Ground Robots for weed management

4. Smart packaging to improve the shelf life of grapes

5. Automatic Grader of grapes using imaging

6. Image based health and nutrients monitoring

7. Resin making window reduction

8. Uniform spraying system 

9. Robotic Swabbing



Bgamo d¡km{ZH$m| Ho$ gmW EH$ Am°ZbmBZ g§dmX ~¡R>H$
27/04/2023 H$mo Bgamo d¡km{ZH$m| Ho$ gmW EH$ Am°ZbmBZ g§dmX
~¡R>H$ Am¶mo{OV H$s JB©& A§Jya H$s IoVr ‘| A§V[aj àm¡Úmo{JH$s
AmYm[aV CnH$aUm| Am¡a AZwà¶moJm| Ho$ Cn¶moJ Ho$ {bE gh¶moJ na
{dMma-{d‘e© {H$¶m J¶m&

{dœ ~m¡{ÕH$ g§nXm {Xdg ‘ZmZo Ho$ {bE 25/04/2023
H$mo EH$ Am°ZbmBZ H$m¶©H«$‘ 
H$m¶©H«$‘ H$s AÜ¶jVm {ZXoeH$ S>m°. H$m¡{eH$ ~ZOu Am¡a g§MmbZ
AmB©Q>rE‘¶y à^mar lr‘Vr H${dVm ‘w§Xm§H$a Zo {H$¶m& H$m¶©H«$‘ ‘|
g§ñWmZ Ho$ d¡km{ZH$ Am¡a VH$ZrH$s H$‘©Mm[a¶m| go Hw$b 29
à{V^m{J¶m| Zo ^mJ {b¶m&

JwS> S´>m°n dmBZar, Zm{gH$ Ho$ à{V{Z{Y¶m| Ho$ gmW ~¡R>H$
08/05/2023 H$mo JwS> S´>m°n dmBZar, Zm{gH$ Ho$ à{V{Z{Y¶m| Ho$
gmW EH$ ~¡R>H$ Am¶mo{OV H$s JB©& S>m°. E.Ho$. e‘m© g§¶moOH$ Wo&
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An online interaction meeting with ISRO scientists 
An online interaction meeting with ISRO scientists
was organized on 27/04/2023. Collaboration for
utilization of the space technology based tools and
applications in viticulture was deliberated.

An online program was organized on 25/04/2023
to celebrate World Intellectual Property Day. 
The program was chaired by Dr. Kaushik Banerjee,
Director, and coordinated by Mrs. Kavita Mundankar,
I/c ITMU. A total of 29 participants from scientific
and technical staff of the institute attended the
program.

Meeting with representatives of Good Drop
Winery, Nasik 
A meeting with representatives of Good Drop Winery,
Nasik was organized on 08/05/2023. Dr. A.K. Sharma
was the coordinator.

jjj
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nam‘e© n[a¶moOZmE§
{d{^Þ g§JR>Zm| Ho$ {bE OZdar-{Xg§~a 2023 Ho$ Xm¡amZ A§Jya
H$s IoVr Ho$ {d{^Þ nhbwAm| na 10 nam‘e© H$m¶©H«$‘ ewê$ {H$E
JE, {OZH$m {ddaU ZrMo {X¶m J¶m h¡&

Consultancy projects
Ten consultancy programmes on different aspects of
grape cultivation were undertaken during January –
December 2023 for various organizations as detailed
below. 

nam‘e© H$m¶©, noQ>|Q> Am¡a àm¡Úmo{JH$s H$m ì¶dgm¶rH$aU
Consultancy, Patents and Commercialisation of
Technology

Sl.
No.

Title  of the consultancy
project

Sponsored by From To Consultants Project
Cost
(Rs.)

1. Sampling of fruits, and
vegetables for pesticide
residue analysis

Bureau Veritas
(India) Pvt. Ltd.

04/01/2023 04/01/2023 Dr. Ahammed Shabeer
T.P.

16520

2. Visit to sub-surface demo
plots at Borgaon and
Chinchni, taluka Tasgaon,
district Sangli

Shramajivi
Janata
Sahayyak
Mandal

17/01/2023 17/01/2023 Dr. A.K. Upadhyay 29736

3. Visit to sub-surface demo
plots at Borgaon and
Chinchni, taluka Tasgaon,
district Sangli

Shramajivi
Janata
Sahayyak
Mandal

01/03/2023 01/03/2023 Dr. A.K. Upadhyay 29736

4. Online sampling
demonstration of peanut
and peanut products for
aflatoxin analysis

Analytical
Technology
Laboratory (Sri
Gomuki Tex
Chem Pvt Ltd)

10/03/2023 10/03/2023 Dr. Ahammed Shabeer
T.P.

16520

5. To deliver lecture on
‘Water and nutrient
management in grapes’ in
the farmers’ training
programme

Yash
Drakshnagari
FPC

15/04/2023 15/04/2023 Dr. A.K. Upadhyay 28320

6. Interpretation of test
results and data.

ICL India Dr. A.K. Upadhyay 59472

7. Guidance to the grape
growers in the training
programme ‘Enhancing
water productivity
and quality yield in
grapes’ being organized at
Sangli

Shramajivi
Janata
Sahayyak
Mandal

09/08/2023 09/08/2023 Dr. A.K. Upadhyay 
Dr. S.D. Ramteke
Dr. D.S. Yadav 
Dr. S.K. Holkar 

100064
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Sl.
No.

Title  of the consultancy
project

Sponsored by From To Consultants Project
Cost
(Rs.)

8. Guidance to a group grape
growers at Nasik on
integrated disease
management.

Bayer
CropScience
Limited

11/08/2023 11/08/2023 Dr. Sujoy Saha 27376

9. Guidance to grape growers
in the seminars being
organized at Nasik on the
following topics 
a. Better and effective

disease management in
grapes.

b. Resistance
management

Knowledge sharing and
training on BASF portfolio

BASF India
Limited

21/09/2023
08/10/2023

21/09/2023
08/10/2023

Dr. Sujoy Saha 54752

10. Online demonstration on
pre- and postharvest
sampling techniques in
fruits and vegetables.

Chemtex Labs
India Pvt. Ltd.

22/11/2023 22/11/2023 Dr. Ahammed Shabeer
T.P.

21240

{H$ñ‘m| H$m n§OrH$aU
nrnrdr E§S> E’$Ama àm{YH$aU, ZB© {X„r Ho$ gmW A§Jya
H$s {H$ñ‘m| H$m n§OrH$aU
g§ñWmZ Ûmam Am¶mo{OV Am°Z-gmBQ> S>r¶yEg narjU Ho$ AmYma na
{H$gmZm| H$s loUr go Mma Cå‘rXdma A§Jya H$s {H$ñ‘m| Ho$ {bE
nrnrdr Am¡a E’$AmaE, ZB© {X„r Ûmam n§OrH$aU àXmZ {H$¶m J¶m&
¶o Bg àH$ma h¢:

Registration of varieties
Registration of grape varieties with PPV&FR
Authority, New Delhi
Registration was granted by PPV&FRA, New Delhi
for two candidate grape varieties from farmers
category based on the on-site DUS testing conducted
by the institute. These are as follows:

H«$.g§. /
S.no.

{H$ñ‘ / Variety n§OrH$aU g§»¶m / Registration no.

1. g¢Q>r grS>b¡g / Santy Seedless REG/2022/0124 ({XZm§H$ 18 AŠQy>~a, 2023 / dated 18 October, 2023)

2. CËH$fm© / Utkarsha REG/2022/0125 ({XZm§H$ 18 AŠQy>~a, 2023 / dated 18 October, 2023)

3. Nw>aJwZ / Churgun REG/2016/1092 ({XZm§H$ 18 AŠQy>~a, 2023 / dated 18 October, 2023)

4. éHw$MmZ / Rukuchan REG/2016/1094 ({XZm§H$ 18 AŠQy>~a, 2023 / dated 18 October, 2023)

AmB©gr Z§~am| H$m Amd§Q>Z
^mH¥$AZwn-EZ~rnrOrAma, ZB© {X„r go 7 A§Jya g§H$am| (EM111-
24, EM19-24, EM09-21, EM61-21, EM34-24,
EM75-23, EM68-24) Ho$ {bE ñdXoer g§J«h g§»¶m àmá H$s
JB©&

Allotment of IC numbers
Procured indigenous collection number for 7
grape hybrids (H111-24, H19-24, H09-21, H61-21,
H34-24, H75-23, H68-24) from ICAR-NBPGR, New
Delhi.

jjj
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I. A§Jya H$m g§ajU, bjU dU©Z Am¡a Cn¶moJ
1. VmOo ’$b, dmBZ, {H$e{‘e,Oyg Am¡a ‘ybd¥§V {H$ñ‘m| Ho$

A§Jya AmZwd§{eH$ g§gmYZm| H$m à~§YZ - V¥Vr¶ MaU

II. A§Jya H$m AZwd§{eH$ gwYma
2. {dab JwÀN>o Am¡a ~‹S>r ‘{U Ho$ {bE àOZZ

3. ’$’y§$Xr à{VamoY Ho$ {bE àOZZ ({ÛVr¶ MaU): AmemOZH$
g§H$am| Am¡a OrZ {nam{‘qS>J H$m Am§H$bZ

4. ^maVr¶ n[apñW{V¶m| ‘| A§Jya (dr{Q>g {dZr’o$am Eb.) Ho$
JwÀN> aMZm g§~§Yr bjUm| H$s Š¶yQ>rEb ‘¡qnJ

5. {d{Q>g {dZr’o$am  ‘| H$dH$ à{VamoY n¡Xm H$aZo Ho$ {bE N>Ù
Ama-OrZ H$s à{VamoY j‘Vm H$s ImoO (EgB©Ama~r
Ûmam {dÎm nmo{fV) (n§Om~ {dœ{dÚmb¶, M§S>rJ‹T> Ho$ gh¶moJ
go)

6. A§Jya ({d{Q>g {dZr’o$am Eb.) ‘| JwÀN>m| Am¡a ~oar JwUdÎmm
bjUm| Ho$ {bE Cå‘rXdma OrZ H$s nhMmZ Ed§ gË¶mnZ
Am¡a H$m¶m©Ë‘H$ ‘mH©$am| H$m {dH$mg&

7. a§JrZ A§Jyam| H$m AmZwdm§{eH$ gwYma

8. gyIo Am¡a bdUVm ghZerbVm Ho$ {bE A§Jya Ho$ ‘ybd¥§Vm|
H$m AmZwd§{eH$ gwYma (àW‘ MaU)

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

10. àg§ñH$aU j‘Vm Ho$ {bE A§Jya OrZmoQ>mBn H$m Am§H$bZ

11. ^maVr¶ A§Jya ({d{Q>g ñn.) Ho$ {bE S>r ¶y Eg bjUm| H$m
nwï>rH$aU (nrnrdr-E’$AmaE {dÎm nmo{fV)

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

12. [abrO Am¡a dm{UpÁ¶H$ ê$n go AmemOZH$ A§Jya H$s {H$ñ‘m|
Ho$ {bE ‘ybd¥ÝVm| H$m Am§H$bZ

I. Conservation, characterization and utilization
of grape.

1. Management of grape genetic resources of table,
wine, raisin, juice and rootstock varieties - Phase
III

II. Genetic improvement of grape
2. Breeding for naturally loose bunches and bold

berries in grapes

3. Breeding for mildew resistance (Phase-II):
Evaluation of promising hybrids and gene
pyramiding

4. QTL mapping of bunch architecture related traits
in grapes (Vitis vinifera L.) under Indian
conditions

5. Exploring the resistance potential of pseudo R-
genes to evoke fungal resistance in Vitis vinifera
(funded by SERB) (in collaboration with Panjab
University, Chandigarh)

6. Identification and validation of candidate genes
and development of functional markers for bunch
and berry quality traits in grape (Vitis vinifera L.)

7. Genetic improvement of coloured grapes.

8. Genetic improvement of grape rootstocks for
drought and salinity tolerance (Phase-I)

9. Creating gene and ploidy variations for desired
trait in grape using physical and chemical agents

10. Evaluation of grape genotypes for processability

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

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

12. Evaluation of rootstocks for released and
commercially promising grape varieties

AZw‘mo{XV A{daV g§ñWmZ H$m¶©H«$‘
Approved On-Going Institute Programmes



13. A§Jya ‘| JwUdÎmm dmbo amonU gm‘J«r Ho$ CËnmXZ Ho$ {bE {Q>ey
H$ëMa VH$ZrH$m| H$m {dH$mg

14. A§Jya H$s {d{^Þ {H$ñ‘m| ‘| {dVmZ à~§YZ àWmAm| na
AÜ¶¶Z

15. A§Jya H$s {H$ñ‘m| Ho$ àH$me j{Vny{V© Am¡a g§V¥{á q~Xþ Ho$
AmH$bZ na AÜ¶¶Z&

16. S>m°J[aO ‘ybd¥§V na CJmB© JB© {H«$‘gZ grS>bog bVmAm| Ho$
{bE qgMmB© Am¡a nmofH$ VËd AZwgyMr H$m ‘mZH$sH$aU

17. Ob na H¥${f-g§K AZwg§YmZ n[a¶moOZm (MaU Mma):
AmB©AmoQ>r gj‘ g§doXH$ AmYm[aV ñ‘mQ>© qgMmB© à~§YZ
àUmbr

18. O¡dAZwHy$b Z¡ZmoŠbo-nm°{b‘a H§$nmo{OQ> Am¡a Z¡Zmonm{Q©>H$ëg
H$m {dH$mg, {Og‘| A§Jya ‘| Am¶aZ Am¡a qOH$ H$s AdYmaU
Am¡a {d‘moMZ hmoVm h¡ (dr{Q>g {dZr’o$am Eb.)

19. S>m°J[aO, 110Ama Am¡a 1103nr ‘ybd¥§Vm| na H$b{‘V {H$E
Wm°ångZ grS>b¡g hoVw bdUVm g{hîUwVm gr‘m H$m {ZYm©aU&

20. Wm°ångZ grS>b¡g A§Jya ‘| O¡d-à^mdH$m[aVm H$mo ~‹T>mZo Am¡a
Adeofm| Ho$ ‘wÔo H$mo g§~mo{YV H$aZo Ho$ {bE nrOrAma Ho$ Z¡Zmo
AmYm[aV gyÌrH$aU H$m {dH$mg

21. ^maVr¶ H¥${f-Obdm¶w n[apñW{V¶m| ‘| A§Jya H$s ~obm| Ho$
H$m{¶H$ {dH$mam| Ho$ {bE EH$ Am°ZbmBZ gyMZm àUmbr

22. Wm°ångZ grS>b¡g A§Jya Ho$ CËnmXZ Ho$ {bE àmH¥${VH$ A§Jya
H$s IoVr H$s àWmAm| H$m Am§H$bZ&

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

23. amoJ ‘wº$ Am¡a Adeof AZwnmbH$ A§Jya CËnmXZ Ho$ {bE
O¡d-JhZ amoJ à~§YZ H$m¶©H«$‘ H$m {dH$mg (EE‘EEEg
Am§{eH$ {dÎm nmo{fV)

24. A§Jya Ho$ E§S>mo’$mB{Q>H$ H$dH$ Am¡a OrdmUwAm| H$s nhMmZ Am¡a
M[aÌm§H$Z Ed§ ^maV ‘| A§Jya Ho$ à‘wI amoJOZH$m| Ho$ {déÕ
EH$ O¡d {Z¶§ÌU H$‘©H$ Ho$ ê$n ‘| CZH$m Am§H$bZ

25. O¡d-VH©$g§JV agm¶Zm|, O¡d-{Z¶§ÌU EO|Q>m|, d¡H$pënH$
agm¶Zm| Am¡a dZñn{V {dkmZ H$m Cn¶moJ H$aHo$ A§Jya H$s
à‘wI ~r‘m[a¶m| Ho$ à~§YZ na AÜ¶¶Z

26. ~w{Õ‘ÎmmnyU© A§Jya H$s IoVr Ho$ {bE ñdMm{bV {ZJamZr Am¡a
gbmhH$ma àUmbr
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13. Development of tissue culture techniques for
production of quality planting material in grape

14. Studies on canopy management practices in
different varieties of grapes.

15. Studies on estimation of light compensation and
saturation point of grape varieties.

16. Standardising irrigation and nutrient schedule for
Crimson Seedless vines raised on Dogridge
rootstock

17. Agri-Consortium Research Project on Water
(Phase IV): IoT enabled sensor based smart
irrigation management system

18. Development of biocompatible nanoclay-
polymer composites and nanoparticles with
reference to retention and release of iron and zinc
in grape (Vitis vinifera L.)

19. Determination of salinity tolerance threshold for
Thompson Seedless grafted on Dogridge, 110R
and 1103P rootstocks

20. Development of nano based formulations of
PGRs for enhancing the bioefficacy and
addressing the residue issue in Thompson
Seedless grapes

21. An online information system for physiological
disorders of grapevines under Indian agro-
climatic conditions

22. Evaluation of natural viticultural practices for
production of Thompson Seedless grapes.

IV. Development and refinement of integrated
protection technologies in grape

23. Development of a bio-intensive disease
management schedule for production of disease
free and residue compliant grapes (AMAAS
partially funded)

24. Identification and characterization of fungal and
bacterial endophytes from grapevines and their
evaluation as a biocontrol agent against major
pathogens of grapevines in India.

25. Studies on management of major diseases of
grapevine using bio-rationale chemicals, bio-
control agents, alternative chemicals and
botanicals

26. Automated monitoring and advisory system for
intelligent viticulture



27. ñWm¶r A§Jya ~mJ g§ajU Ho$ {bE EH$sH¥$V H$sQ> à~§YZ&

28. A§Jya Ho$ ~mJm| ‘| S´>moZ H$m Cn¶moJ H$aHo$ {N>‹S>H$md
H$m ‘mZH$sH$aU Am¡a àXe©Z (^mH¥$AZwn-H¥${f-S´>moZ
n[a¶moOZm)

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. 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

30. a§JrZ {H$e{‘e ~ZmZo hoVw {H$ñ‘m| Am¡a ewîH$Z {d{Y¶m| H$m
AmH$bZ

VI. A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| ‘| ImÚ gwajm
31. H¥${f gm‘J«r Ed§ àg§ñH¥$V CËnmXm| ‘| H¥${f-agm¶Z Adeofm|

Am¡a g§XÿfH$m| H$m {dûcofU Am¡a gwajm Am§H$bZ 

32. {d{^Þ gm‘J«r¶m| ‘| H$sQ>ZmeH$ Adeofm| Am¡a ‘m¶H$moQ>m°pŠgZ
Ho$ {bE E’$EgEgEAmB© H$s amï´>r¶ ao’$ab Am¡a
g§X^© à¶moJembm ¶moOZm (E’$EgEgEAmB© Ûmam {dÎm
nmo{fV)

33. A§Jya~mJ nm[apñW{VH$s V§Ì ‘| H$sQ>ZmeH$ Adeofm| H$m J¡a
b{jV à^md Am¡a A§Jya Am¡a dmBZ H$s JwUdÎmm na BgH$m
à^md

34. A§Jya ‘| O¡d à^mdH$m[aVm Am¡a Adeofm| Ho$ {bE grgrgr
(Šbmoa‘o¹o$Q> ŠbmoamBS>) na AÜ¶¶Z

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
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27. Integrated pest management for sustainable
vineyard protection

28. Standardization and demonstration of spraying
using drones in vineyards (ICAR-Agri-Drone
Project)

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

29. Phytochemical profiling and development of
nutraceuticals & value added products from
grapes

30. Evaluation of varieties and drying methods for
making coloured raisins

VI. Food safety in grapes and its processed
products

31. Analysis and safety evaluation of agrochemical
residues and contaminants in agricultural
commodities and processed products

32. National Referral and Reference Laboratory
Scheme of FSSAI for pesticide residues and
mycotoxins in different commodities. (FSSAI
funded)

33. Non targeted impact of pesticide residues in
vineyard ecosystem and its effect on grape and
wine quality.

34. Studies on CCC (Chlormequat chloride) for
bioefficacy and residues in grapes.

VII.Improving knowledge and skill of
stakeholders for increasing area, production
and quality of grapes and sustaining its
productivity
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{H$gmZm| H$m Xm¡am
{d{^Þ amÁ¶m| O¡go ‘hmamḯ> (362) Am¡a ‘Ü¶ àXoe (17)Ho$ bJ^J
379 {H$gmZm| Zo OZdar-{Xg§~a, 2023 Ho$ Xm¡amZ g§ñWmZ H$m
Xm¡am {H$¶m& {d{^Þ {H$ñ‘m| Am¡a JwUdÎmmnyU© A§Jyam| Ho$ CËnmXZ Ho$
{bE àWmAm| Ho$ n¡Ho$O H$s OmZH$mar {H$gmZm| H$mo Xr JB©& gmW hr
{H$gmZm| H$mo JwUdÎmmnyU© A§Jya CËnmXZ nÕ{V¶m| ‘| Š¶m H$a| Am¡a
Š¶m Z H$a| BgHo$ ~mao ‘| OmJê$H$ {H$¶m J¶m& S>m°. à.{d. gmd§V
Zo BZ {H$gmZm| Ho$ Xm¡am| H$m g‘Ýd¶ {H$¶m&

{ejm Xm¡ao
Ad{Y Ho$ Xm¡amZ ‘hmamï´> (3183), H$Zm©Q>H$ (1183), JwOamV
(378), amOñWmZ (53), CÎmaàXoe (48) Am¡a PmaI§S> (42)
Ho$ {d{^Þ H¥${f ‘hm{dÚmb¶m| Am¡a g§ñWmZm| Ho$ bJ^J 5487
N>mÌm| Am¡a H$‘©Mm[a¶m| Zo H|$Ð H$m Xm¡am {H$¶m& N>mÌm| H$mo à¶moJembm
Am¡a H¥${f J{V{d{Y¶m|, Mb ahr AZwg§YmZ J{V{d{Y¶m|, A§Jya
~JrMo H$m amonU, {d{^Þ Q´>oqZJ àUm{b¶m|, N>Ì à~§YZ, qgMmB©
Am¡a Cd©aVm à~§YZ, H$sQ>ZmeH$m|/H$sQ>ZmeH$m|/H$dH$Zm{e¶m| Ho$
MaU {d{eï> Cn¶moJ, {H$ñ‘m|, nm¡Ym| Ho$ {dH$mg {Z¶m‘H$m| Ho$
AmdoXZ, {H$e{‘e ~ZmZm Am¡a A§Jya ~mJm| ‘| {d{^Þ ‘erZar Ho$
Cn¶moJ Ho$ ~mao ‘| AdJV H$am¶m J¶m& & BZ e¡j{UH$ Xm¡am| H$m
g‘Ýd¶Z S>m°. à.{d. gmd§V Ûmam {H$¶m J¶m& 

Farmers Visits  
About 379 farmers from states such as Maharashtra
(362) and Madhya Pradesh (17) visited institute
during January – December, 2023. The information
on different varieties and package of practices for
production of quality grapes was furnished to the
farmers. Also the farmers were made aware about the
dos and don’ts in quality grapes production practices.
Dr. P.V. Sawant coordinated these farmers’ visits.

Educational Tours
About 5487 students and staff from different
agricultural colleges and institutes from Maharashtra
(3183), Karnataka (1183), Gujarat (378), Rajsthan
(53), Uattar Pradesh (48) and Jharkhand (42) visited
the centre during the period. Students were apprised
about laboratory and farm activities, on-going
research activities, vineyard planting, different
training systems, canopy management, irrigation and
fertigation management, stage specific use of
insecticides/pesticides/fungicides, varieties, plant
growth regulators application, raisin preparation and
various machineries being used in vineyards. These
education tours were coordinated by Dr. P.V. Sawant.

AmJÝVwH$
Visitors

S>m°. {Z.Am. Xoe‘wI Zo ‘mM© 2023 Ho$ Xm¡amZ {‘eZ CËH¥$ï>Vm
H$m¶©H«$‘ E‘nr H$mC§{gb Am°’$ gmB§g E§S> Q>oŠZmobm°Or, {dkmZ
^dZ, Zohê$ ZJa, ^monmb (E‘.nr.) Ho$ VhV N>mÌm| Ho$
g§ñWmZ/à¶moJembm Ho$ Am^mgr Xm¡ao Am¡a d¡km{ZH$m| Ho$ gmW
~mVMrV H$m g‘Ýd¶ {H$¶m&

Dr. N.A. Deshmukh Coordinated virtual tour of
students to Institute / Laboratory and interaction with
scientists, under Mission Excellence Programme M P
Council of Science & Technology,"Vigyan Bhawan",
Nehru Nagar, Bhopal (M. P.) during March 2023
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AZwg§YmZ Ed§ à~§YZ nX 
Research Management Personnel
1. S>m°. H$m¡{eH$ ~°ZOu, {ZXoeH$

Dr. Kaushik Banerjee, Director

d¡km{ZH$ dJ© Scientific
2. S>m°. am.Jw. gmo‘Hw$da, àYmZ d¡km{ZH$ (~mJdmZr)

Dr. R.G. Somkuwar, Principal Scientist
(Horticulture)

3. S>m°. AZwamYm CnmÜ¶m¶, àYmZ d¡km{ZH$ (O¡d àm¡Úmo{JH$s)
Dr. Anuradha Upadhyay, Principal Scientist
(Biotechnology)

4. S>m°. A.Hw$. CnmÜ¶m¶, àYmZ d¡km{ZH$ (‘¥Xm {dkmZ)
Dr. A.K. Upadhyay, Principal Scientist (Soil
Science)

5. S>m°. g.X. am‘Q>oHo$, àYmZ d¡km{ZH$ (nmXn H$m{¶©H$s)
Dr. S.D. Ramteke, Principal Scientist (Plant
Physiology)

6. S>m°. A.Hw$. e‘m©, àYmZ d¡km{ZH$ (~mJdmZr)
Dr. A.K. Sharma, Principal Scientist
(Horticulture)

7. S>m°. gwOm°¶ gmhm, àYmZ d¡km{ZH$ (nmXn amoJ {dkmZ) 
Dr. Sujoy Saha, Principal Scientist (Plant
Pathology) 

8. 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 -pplications in -griculture)

9. S>m°. Xr.qg. ¶mXd, d[að> d¡km{ZH$ (H$sQ> {dkmZ)
Dr. D.S. Yadav, Sr. Scientist (Entomology)

10. S>m°. amoeZr am. g‘W©, d[að> d¡km{ZH$ (nmXn àOZZ)
Dr. Roshni R. Samarth, Sr. Scientist (Plant
Breeding)

11. S>m°. Ahå‘X e~ra Q>r.nr., d[að> d¡km{ZH$ (H¥${f agm¶Z
{dkmZ)
Dr. Ahammed Shabeer T.P., Sr. Scientist
(Agricultural Chemistry)

12. S>m°. {Z.Am. Xoe‘wI, d[að> d¡km{ZH$ (’$b {dkmZ) 
Dr. N.A. Deshmukh, Sr. Scientist (Fruit
Science)

13. S>m°. Y.Z. Jmd§S>o, d[að> d¡km{ZH$ (nmXn àOZZ) 
Dr. D.N. Gawande, Sr. Scientist (Plant
Breeding) 

14. S>m°. gmo.H$. hmobH$a, d[að> d¡km{ZH$ (nmXn amoJ {dkmZ)
Dr. S.K. Holkar, Sr. Scientist (Plant Pathology) 

15. S>m°. à.{h. {ZHw§$^o, d¡km{ZH$ (’$b {dkmZ) 
Dr. P.H. Nikumbhe, Scientist (Fruit Science) 

16. S>m°. e{‘©ð>m ZmB©H$, d¡km{ZH$ (’$b {dkmZ)
Dr. Sharmistha Naik, Scientist (Fruit Science)

17. S>m°. ¶w{º$ d‘m©, d¡km{ZH$ (‘¥Xm {dkmZ)
(24/03/2023VH$)
Dr. Yukti Verma, Scientist (Soil Science)
(till 24/03/2023)

VH$ZrH$s dJ© Technical
18. lr. C.Zm. ~moago, ghm¶H$ ‘w»¶ VH$ZrH$s A{YH$mar

Mr. U.N. Borse, Assistant Chief Technical
Officer

19. lr. à.~m. OmYd, VH$ZrH$s A{YH$mar
Mr. P.B. Jadhav, Technical Officer

20. lr. ^m.~m. ImS>o, VH$ZrH$s A{YH$mar
Mr. B.B. Khade, Technical Officer

21. gwlr. e¡bOm gmQ>‘, VH$ZrH$s A{YH$mar
Ms. Shailaja V. Satam, Technical Officer

H$m{‘©H$
Personnel
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22. lr. ~m.O. ’$bHo$, VH$ZrH$s A{YH$mar
Mr. B.J. Phalke, Technical Officer

23. lr. em.g. ^moB©Q>o, VH$ZrH$s A{YH$mar
Mr. S.S. Bhoite, Technical Officer

24. lr. E.Jmo. H$m§~bo, d[að> VH$ZrH$s ghm¶H$
Mr. E.G. Kamble, Sr. Technical -ssistant

25. S>m°. à.{d. gmd§V, VH$ZrH$s ghm¶H$
Dr. P.V. Sawant, Technical -ssistant

àemg{ZH$ dJ© Administrative
26. lr. nr.gr. Zmo~b, àemg{ZH$ A{YH$mar

Mr. P.C. Noble, Administrative Officer

27. lr. Zm.e. nR>mU, ghm¶H$ àemg{ZH$ A{YH$mar 
Mr. N.S. Pathan, Assistant Administrative
Officer

28. lr. ‘w.Zm. JÝQ>r, {dÎm Ed§ boIm A{YH$mar
Mr. M N. Ganti, Finance and Accounts Officer

29. lr. à.n. H$mb^moa, ghm¶H$
Mr. P.P. Kalbhor, Assistant

30. lr. {d.X. Jm¶H$dmS>, ghm¶H$
Mr. V.D. Gaikwad, Assistant

31. lr. A.{X. ’w$bgw§Xa, H${Zð> ñVar¶ {b{nH$
Mr. A.D. Fulsundar, LDC

32. lr. {e.gw. Jmonmbo, H${Zð> ñVar¶ {b{nH$
Mr. S.S. Gopale, LDC

Hw$eb ghm¶H$ ñQ>m’$ dJ© 
Skilled Supporting Staff
33. lr. H¡$.Jw. amgH$a, Hw$eb ghm¶H$ ñQ>m’$

Mr. K.G. Raskar, Skilled Supporting Staff

34. lr. ~.a. MmH$UH$a, Hw$eb ghm¶H$ ñQ>m’$
Mr. B.R. Chakankar, Skilled Supporting Staff

35. lr‘Vr bVm am. ndma,Hw$eb ghm¶H$ ñQ>m’$
Ms. Lata Pawar, Skilled Supporting Staff
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’$m‘©
àmH¥${VH$ IoVr, g§ajU IoVr Am¡a A§Jya g§H$a ‘yë¶m§H$Z Ho$ {bE
Hw$b 2.5 EH$‹S> ^y{‘ {dH${gV H$s JB©&

à¶moJembm
29-30 Aà¡b 2023 H$mo j‘Vm Am¡a A§em§H$Z à¶moJembmAm|
Ho$ {bE gm‘mÝ¶ Amdí¶H$VmAm| Ho$ {bE amï´>r¶ ao’$ab à¶moJembm
H$m Am°ZgmBQ> EZE~rEb Am°{S>Q> Am¶mo{OV {H$¶m J¶m, {OgH$m
g’$b ‘yë¶m§H$Z hþAm Am¡a AmB©EgAmo/AmB©B©gr 17025:2017
‘mZH$m| Ho$ {bE EZE~rEb ‘mÝ¶Vm àmá hþB©&BgHo$ Abmdm, XjVm
narjU Ho$ {bE Am°ZgmBQ> EZE~rEb Am°{S>Q> 01-02 OwbmB©
2023 H$mo Am¶mo{OV {H$¶m J¶m& g’$b ‘yë¶m§H$Z Ho$ ~mX,
AZwê$nVm ‘yë¶m§H$Z-àdrUVm narjU Ho$ {bE gm‘mÝ¶ Amdí¶H$Vm
Ho$ {bE AmB©EgAmo/AmB©B©gr 17043:2010 Ho$ {bE EZE~rEb
‘mÝ¶Vm àmá hþB© Wr&

AÝ¶ {dH$mg
df© Ho$ Xm¡amZ H¡$ång H$s g‹S>H$m| H$s ‘aå‘V, ‘w»¶ ̂ dZ Ho$ {~Obr
Ho$ Vmam| H$mo ~XbZo H$m H$m¶© {H$¶m J¶m&

Farm
Total 2.5 acres of land was developed for natural
farming, protection cultivation and grape hybrid
evaluation.

Laboratory
An onsite NABL audit of National Referral
Laboratory was held for "General Requirements for
the Competence & Calibration Laboratories" on 29-
30 April 2023, culminating in a successful assessment
and the acquisition of NABL accreditation for
ISO/IEC 17025:2017 standards. Also, onsite NABL
audit for proficiency testing was held on 01-02 July
2023. After the successful assessment, the NABL
accreditation for ISO/IEC 17043:2010 was received
for conformity assessment-General Requirement for
Proficiency Testing.

Other development 
Campus road recarpeting, replacement of
electric wires of main building was done during the
year.

~w{Z¶mXr T>m§Mm {dH$mg 
Infrastructure Development 
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amO^mfm H$m¶m©Ýd¶Z
qhXr gámh
24 Aà¡b 2023 H$mo S>m°. A.Hw$. CnmÜ¶m¶ Zo VH$ZrH$s
A{YH$m[a¶m| Ho$ {bE "nmofH$ VËd Ed§ Ob à~§YZ' na qhXr
H$m¶©embm H$m Am¶moOZ {H$¶m&

gå‘obZ/g§Jmoð>r/H$m¶©embm/~¡R>H$m| H$m Am¶moOZ
^mH¥$AZwn-amA§AZwH|$, god Am¡a EZEEEg (nwUo M¡ßQ>a)
Ûmam Am¶mo{OV H$m¶©embm
23 Am¡a 24 OZdar, 2023 H$mo ^mH¥$AZwn-amA§AZwH|$, nwUo ‘|
"{Q>ey H$ëMa VH$ZrH$m| ‘| ZdrZV‘ àJ{V' na EH$ H$m¶©embm
Am¶mo{OV H$s JB©& ‘¡arb¢S> B©ñQ>Z© emoa {dœ{dÚmb¶ Ho$ ImÚ Am¡a
H¥${f {dkmZ {d^mJ Ho$ àmo’o$ga S>m°. gXmZ§X E T>oH$Zo H$mo H$m¶©H«$‘
Ho$ {bE Am‘§{ÌV {H$¶m J¶m, Ohm§ CÝhm|Zo A§Jya H$s ’$gb ‘| gwYma
Ho$ {bE {Q>ey H$ëMa ‘| BñVo‘mb H$s OmZo dmbr ZdrZV‘ VH$ZrH$m|
na MMm© H$s& ̂ mH¥$AZwn-amA§AZwH|$ Ho$ {ZXoeH$ S>m°. H$m¡{eH$ ~°ZOu
Zo A§Jya ‘| ñdÀN> ñdñW amonU gm‘J«r Ho$ ‘hËd Am¡a àOZZ Am¡a
O¡d àm¡Úmo{JH$s Ho$ ZdrZ CnH$aUm| Ho$ Cn¶moJ Ho$ ‘mÜ¶‘ go A§Jya
H$s CÞV {H$ñ‘m| Ho$ ‘hËd na àH$me S>mbm&

^mH¥$AZwn-amA§AZwH|$, EgEdrB© Am¡a EZEEEg (nwUo M¡ßQ>a) Zo
24 OZdar, 2023 H$mo "~ohVa bjUm| Ho$ {bE {d{Q>g H$s gQ>rH$
àOZZ' na S>m°. gXmZ§X E T>oH$Zr Ûmam EH$ {deof ì¶m»¶mZ H$m
Am¶moOZ {H$¶m& Bg H$m¶©H«$‘ Ho$ {bE ^mH¥$AZwn-^mgAZwg§ Ho$
nyd© {ZXoeH$ S>m°. nr.Eg. ZmBH$ H$mo ‘w»¶ A{V{W Ho$ ê$n ‘|
Am‘§{ÌV {H$¶m J¶m& S>m°. ZmBH$ Zo ~w{Z¶mXr àOZZ VH$ZrH$m| go
boH$a ’$gb gwYma H$m¶©H«$‘m| ‘| Cn¶moJ H$s OmZo dmbr ZdrZV‘
VH$ZrH$m| VH$ àOZZ Ho$ {dH$mg na g§~mo{YV {H$¶m& S>m°. gXmZ§X
Zo A§Jya ‘| gQ>rH$ àOZZ Ho$ {bE Cn¶moJ H$s OmZo dmbr VH$ZrH$m|
Ho$ ~mao ‘| OmZH$mar Xr& H$m¶©H«$‘ Ho$ ‘w»¶ A{V{W Ûmam gÌ ‘| S>m°.
gXmZ§X E T>oH$Zr H$mo ̂ r gå‘m{ZV {H$¶m J¶m& EZEEEg AÜ¶oVmAm|
Am¡a gh¶mo{J¶m| (Omo gÌ ‘| Am°ZbmBZ em{‘b hþE) Am¡a H|$Ð Ho$
d¡km{ZH$m| Ho$ ~rM gmW©H$ MMm© Ho$ ~mX gÌ g‘má hþAm&

Official language implementation
Hindi week
Dr. A.K. Upadhyay organised a hindi workshop on
'Nutrient and Water Management' for technical
officers on 24th April 2023.

Conference / Seminar / Workshops /
Meetings organized
Invited Lecture organized by ICAR-NRCG, SAVE
and NAAS (Pune Chapter)
A workshop on 'Latest Advances in Tissue Culture
Techniques' was held on 23rd and 24th January, 2023
at the ICAR-NRCG, Pune. Dr. Sadanand A Dhekney,
Professor, Department of Food and Agricultural
Sciences, University of Maryland Eastern Shore was
invited for the programme where he discussed the
latest techniques used in tissue culture for crop
improvement in grapes. Dr Kaushik Banerjee,
Director ICAR -NRCG highlighted the importance of
having clean healthy planting material in grapes and
importance of having improved grape varieties
through use of recent breeding and biotechnological
tools.

ICAR-NRCG, SAVE and NAAS (Pune Chapter) also
organized a Special Lecture by Dr. Sadanand A
Dhekney on ‘Precision Breeding of Vitis for Improved
Traits' on 24th January,2023. Dr. P.S Naik,
FormerDirector of the ICAR- IIVR was invited as the
Chief Guest for this event. Dr Naik addressed on the
evolution of breeding from basic breeding techniques
to the latest techniques used in crop improvement
programmes. Dr. Sadanand briefed about the
techniques used for precision breeding in grapes. Dr
Sadanand A Dhekney was felicitated as well in the
session by the chief guest of the program. The session
ended after a fruitful discussion among NAAS fellows
and associates (who joined the session online) and
scientists of ICAR- NRCG.

AÝ¶ J{V{d{Y¶m§ 
Other Activities 



ICAR-NRCG Annual Report 2023

192

"EJ«r ñQ>mQ>©-An BH$mo{gñQ>‘ ‘| BZmodoeZ Am¡a BZŠ¶y~oeZ
Ho$ Vmb‘ob' na H$m¶©embm
13 ‘mM© 2023 H$mo "EJ«r ñQ>mQ>©-An BH$mo{gñQ>‘ ‘| BZmodoeZ Am¡a
BZŠ¶y~oeZ Ho$ Vmb‘ob' na H$m¶©embm Am¶mo{OV H$s JB©& CÓmQ>Z
gÌ ‘|, H¥${f Am¡a g§~Õ joÌ ‘| ì¶dgm¶ Ho$ {dH$mg Ho$ {bE
ZdmMmam| Ho$ ‘hËd na àH$me S>mbm J¶m& Ama-E~rAmB©,
grAmB©AmagrAmoQ>r, ‘w§~B© Ho$ à{V{Z{Y¶m| Zo J{V{d{Y¶m| Ho$ ~mao ‘|

Workshop on ‘Synergy of Innovation and
Incubation in Agri Start-up Ecosystem’
A workshop on ‘Synergy of Innovation and
Incubation in Agri Start-up Ecosystem’ was organized
on 13th March 2023. In the inaugural session,
importance of innovations was highlighted for the
development of business in agricultural and allied
sector. Representatives of R-ABI, CIRCOT, Mumbai

"{Q>ey H$ëMa VH$ZrH$m| ‘| ZdrZV‘ àJ{V' na H$m¶©embm 
Workshop on 'Latest Advances in Tissue Culture Techniques'

"EJ«r ñQ>mQ>©-An BH$mo{gñQ>‘ ‘| BZmodoeZ Am¡a BZŠ¶y~oeZ Ho$ Vmb‘ob' na H$m¶©embm 
Workshop on "Synergy of Innovation and Incubation in Agri Start-up Ecosystem'



~Vm¶m Am¡a 25 bmI én¶o VH$ H$m AZwXmZ àmá H$aZo Ho$ Adga
àñVwV {H$E& hmoZhma BZŠ¶y~oQ²g go 31 ‘mM©, 2023 go nhbo
AmdoXZ O‘m H$aZo H$m AZwamoY {H$¶m J¶m& E‘grgrAmB©E ñQ>mQ>©An
{dMmam| H$m g‘W©Z H$aZo Ho$ {bE V¡¶ma h¡& Bg H$m¶©embm ‘|
g§^m{dV BZŠ¶y~oQ²g Zo ZdrZ {dMma Am¡a ^{dî¶ H$s ì¶mdgm{¶H$
¶moOZmE§ àñVwV H$s̈& {dMma A§Jya, ß¶mO, bhgwZ, ’y$bm| H$s ’$gb,
~mOam Am{X go g§~§{YV Wo& Hw$N> AmemOZH$ {dMmam| H$mo ‘mÝ¶Vm
Xr JB© Am¡a E~rAmB© ‘| em{‘b hmoZo Am¡a g§~§{YV ¶moOZm Ho$ VhV
AZwXmZ Ho$ {bE AmdoXZ H$aZo Ho$ {bE H$hm J¶m& {d{^Þ g{‘{V¶m|
Ûmam ‘yë¶m§H$Z Ho$ ~mX Cn¶wº$ {dMmam| H$mo AZwXmZ {‘b gHo$Jm&
H$m¶©embm ‘| BZŠ¶y~oQ>g©, BZmodoQ>g©, N>mÌm|, ì¶mnm[aH$ g§JR>Zm| Ho$
à{V{Z{Y¶m|, d¡km{ZH$m| Am{X g{hV 75 go A{YH$ à{V^m{J¶m| Zo
^mJ {b¶m& H$m¶©embm ‘| S>m°. H$m¡{eH$ ~°ZOu ({ZXoeH$,
^mH¥$AZwn-amA§AZwH|$), S>m°. {dO¶ ‘hmOZ ({ZXoeH$, ̂ mH¥$AZwn-
ß¶mEd§bAZw{Z), S>m° Ho$.dr. àgmX ({ZXoeH$, ^mH¥$AZwn-
nw{dAZw{Z), S>m°. AemoH$ ^m[a‘„m, (nrAmB©, Ama-E~rAmB©,
^mH¥$AZwn-grAmB©AmagrAmoQ>r, ‘w§~B©) Am¡a S>m° AO¶ Hw$‘ma e‘m©
(nrAmB©, E~rAmB©, ^mH¥$AZwn-amA§AZwH|$) CnpñWV Wo& Bg
H$m¶©H«$‘ H$m Am¶moOZ Cnamoº$ g§ñWmZm| Ûmam g§¶wº$ ê$n go {H$¶m
J¶m Wm&

’y$S>mo{‘Šg na amï´>r¶ H$m¶©embm
^mH¥$AZwn-amA§AZwH|$ Zo 21 Aà¡b, 2023 H$mo ^mH¥$AZwn Ho$
amḯ>r¶ H¥${f {dkmZ H$mof Ho$ VhV ’y$S>mo{‘g na EH$ amḯ>r¶ H$m¶©embm
H$m Am¶moOZ {H$¶m& BgH$s AÜ¶jVm ^mH¥$AZwn-amA§AZwH|$Ho$
{ZXoeH$ S>m°. H$m¡{eH$ ~°ZOu Zo H$s& AnZr n[aM¶mË‘H$ {Q>ßn{U¶m|
‘|, S>m°. ~ZOu Zo Bg n[a¶moOZm H$s CËn{Îm Am¡a ~m¶moEpŠQ>d
‘oQ>m~mobmBQ²g H$s nhMmZ, àmo’$mBqbJ Am¡a ‘mÌm {ZYm©aU Ho$ {bE
Cn¶moJ {H$E OmZo dmbo {gÕm§Vm| Ho$ ~mao ‘| ~Vm¶m& CÝhm|Zo ¶h ^r
~Vm¶m {H$ H¡$go ^mH¥$AZwn-amA§AZwH|$ Am¡a ^mH¥$AZwn-
grAmB©E’$Q>r Zo ‘mH©$a ‘oQ>m~mobmBQ²g H$s gQ>rH$ nhMmZ Am¡a ‘mÌm
{ZYm©aU Ho$ {bE ì¶mnH$ {dûcofUmË‘H$ JwUdÎmm {Z¶§ÌU {Xem{ZX}e
bmJy {H$E h¢& S>m°. Ho$.dr. àgmX, {ZXoeH$, ̂ mH¥$AZwn-S>rE’$Ama,
nwUo Am¡a S>m°. gwO¶ a{jV, {ZXoeH$, ^mH¥$AZwn-AmB©AmB©E~r,
am§Mr Zo à{V^m{J¶m| H$mo ’y$bm| Am¡a ImÚ dñVwAm| ‘| ~m¶moEpŠQ>d
‘oQ>m~mobmBQ²g H$s ImoO Ho$ ‘hËd Ho$ ~mao ‘| ~Vm¶m&

S>m°. Zrbm{Ð MQ>Ou, d[að> d¡km{ZH$, ^mH¥$AZwn-grAmB©E’$Q>r,
H$mo{ƒ Am¡a "ImÚ à‘mUrH$aU Am¡a Ý¶yQ´>mñ¶w{Q>H$b j‘Vm H$s
ImoO Ho$ {bE EH$ {dñV¥V ImÚ {dkmZ AÜ¶¶Z' n[a¶moOZm Ho$
gh-nrAmB© Zo CnbpãY¶m| H$m EH$ {dñV¥V AÚVZ àñVwV {H$¶m&
n[aUm‘m| Zo Am{W©H$ ê$n go ào[aV JbV-bo~qbJ Am¡a {‘bmdQ>
Ho$ {bE à‘m{UH$aU VH$ZrH$ ñWm{nV H$aZo ‘| ^mH¥$AZwn-
amA§AZwH|$ Am¡a ^mH¥$AZwn-grAmB©E’$Q>r Ho$ à¶mgm| H$mo ñWm{nV

explained activities and presented opportunities to get
grant of up to Rs. 25 lakhs. Promising incubatees were
requested to submit applications before 31st March,
2023. MCCIA which is known for supporting
business of different industries including agricultural
sector, is ready to support the startups ideas. Probable
incubatees presented innovative ideas and future
business plans in this workshop. The ideas were
related to grapes, onion, garlic, floral crops, millets,
etc. Some promising ideas were recognized and asked
to join ABIs & apply for grant under relevant scheme.
Suitable ideas will be able to get grant after evaluation
by different committees. Workshop was attended by
more than 75 participants including incubatees,
innovators, students, representatives of business
organizations, scientists, etc. The workshop was
graced by Dr Kaushik Banerjee (Director, ICAR-
NRCG), Dr Vijay Mahajan (Director, ICAR-DOGR),
Dr K.V. Prasad (Director, ICAR-DFR) Dr Ashok
Bharimalla, (PI, R-ABI, ICAR-CIRCOT, Mumbai)
and Dr Ajay Kumar Sharma (PI, ABI, ICAR-NRCG).
The program was jointly organized by ICAR-NRCG,
ICAR-DFR and ICAR-DOGR, Pune and ICAR-
CIRCOT, Mumbai.

National workshop on foodomics 
ICAR-NRCG organized a National Workshop on
Foodomis under ICAR’s National Agricultural
Science Fund on April 21, 2023. It was chaired by Dr.
Kaushik Banerjee, Director, ICAR-NRCG. In his
introductory remarks, Dr. Banerjee explained the
genesis of this project and principles used for
identification, profiling and quantification of bioactive
metabolites. He also explained how ICAR-NRCG and
ICAR-CIFT have implemented extensive analytical
quality control guidelines for accurate identification
and quantification of markers metabolites.Dr. K.V.
Prasad, Director, ICAR-DFR, Pune and Dr. Sujay
Rakshit, Director, ICAR-IIAB, Ranchi enlightened
the participants about the importance of exploring the
bioactive metabolites in flowers and food
commodities. 

Dr. Niladri Chatterjee, Sr. Scientist, ICAR-CIFT,
Kochi and the Co-PI of the project entitled ‘A detailed
foodomics study for food authentication and
exploration of nutraceutical potential’ presented a
detailed update of the achievements so far. The results
established the efforts of ICAR-NRCG and ICAR-
CIFT in establishing authentication techniques for
economically motivated mis-labelling and
adulteration. Dr. Mahesh Kulkarni, Sr. Principal

^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2023

193



ICAR-NRCG Annual Report 2023

194

{H$¶m& S>m°. ‘hoe Hw$bH$Uu, d[að> àYmZ d¡km{ZH$, grEgAmB©Ama-
EZgrEb, nwUo Am¡a EZgrgrEg, nwUo Ho$ d¡km{ZH$ "B©' S>m°. lrH$m§V
amnmob Zo {deof ê$n go amoJ {ZXmZ Ho$ {bE ‘mH©$a ‘oQ>m~mobmBQ²g
Ho$ Cn¶moJ Ho$ g§~§Y ‘| AnZo AZw^d gmPm H$aHo$ n[a¶moOZm
d¡km{ZH$m| H$m ‘mJ©Xe©Z {H$¶m& CÝhm|Zo ~Vm¶m {H$ {H$g àH$ma ̂ moOZ
H$m godZ M¶mnM¶ H$mo à^m{dV H$aVm h¡ Am¡a D$VH$m| ‘| An-
aoJwboQ>oS> ¶m S>mCZ-aoJwboQ>oS> ¶m¡{JH$m| Ho$ ê$n ‘| ì¶º$ hmoVm h¡& 

Scientist from CSIR-NCL, Pune and Dr. Srikanth
Rapole, Scientist ‘E’ from NCCS, Pune guided the
project scientists by sharing their experiences in their
specialized field, especially in relation to the use of
marker metabolites for disease diagnosis. They
explained how food intake influences the metabolome
and expressed in tissues as up-regulated or down-
regulated compounds. 

S>m°. S>r.Or. ZmBH$ ^mH¥$AZwn-EZEEgE’$ H$s {deofk g{‘{V Ho$
gXñ¶ Zo Am¡fYr¶ nm¡Ym| H$s g§X ©̂ gm‘J«r H$s JwUdÎmm Am¡a CËnmXZ
na EH$ ì¶m»¶mZ àñVwV {H$¶m& S>m°. ZmBH$ Zo AmJo CÚmoJ g§nH©$
Ho$ g§~§Y ‘| AZwg§YmZ Ed§ {dH$mg g§ñWmZm| H$s gr‘mAm| H$m C„oI
{H$¶m& CÚmoJ AŠga Am{W©H$ ê$n go ào[aV ì¶mdgm{¶H$ {hV Ho$
{bE à‘mUrH$aU VH$ZrH$m| H$mo AnZmZo ‘| A{ZÀN>m {XImVo h¢& 

n¡Zb MMm© H$m g‘Ýd¶ S>m°. {Z.Am. Xoe‘wI Ûmam {H$¶m J¶m,
{Og‘| ̂ mH¥$AZwn-nw{dAZw{Z, nwUo Am¡a ̂ mH¥$AZwn-ß¶mEd§bAZw{Z,
nwUo Ho$ d¡km{ZH$m| Ho$ à{V{Z{Y¶m| Zo g{H«$¶ ê$n go ^mJ {b¶m&

A§V ‘| ^mH¥$AZwn-amA§AZwH|$ Am¡a grEgAmB©Ama-EZgrEb Ho$
~rM EH$ gh¶moJr n[a¶moOZm {dH${gV H$aZo H$s g§^mdZmAm| na
MMm© H$s JB©&

AmB©nrAma OmJê$H$Vm H$m¶©H«$‘ ‘{hbmE§ Am¡a AmB©nr:
ZdmMma Am¡a aMZmË‘H$Vm ‘| VoOr bmZm
{dœ ~m¡{ÕH$ g§nXm {Xdg-2023 H$mo ‘ZmZo Ho$ {bE, 25 Aà¡b
2023 H$mo "‘{hbmE§ Am¡a AmB©nr: ZdmMma Am¡a aMZmË‘H$Vm ‘|
VoOr bmZo' na EH$ Am°ZbmBZ AmB©nrAma OmJê$H$Vm H$m¶©H«$‘
Am¶mo{OV {H$¶m J¶m& H$m¶©H«$‘ ‘| 28 à{V^m{J¶m| Zo ^mJ {b¶m&
H$m¶©H«$‘ H$m g§MmbZ lr‘Vr H${dVm ¶mo. ‘wXm§H$a Zo {H$¶m&

H¥${f AZwg§YmZ CËnmXH$Vm H$mo geº$ ~ZmZo Ho$ Aä¶mg
‘| OZao{Q>d EAmB© na amï´>r¶ gå‘obZ
^mH¥$AZwn-amA§AZwH|$ Zo ZoeZb EHo$S>‘r Am°’$ EJ«rH$ëMab
gmB§goO Ho$ nwUo M¡ßQ>a Am¡a gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$

Dr. D.G. Naik, a member of the expert committee of
ICAR-NASF presented a talk on quality and
production of reference materials of medicinal
plants.Dr. Naik further mentioned about the
limitations of the R&D institutions suffer in relation
to industry connect. Industries often show reluctance
in adopting authentication techniques for
economically motivated business interest.

The panel discussion is coordinated by Dr. N.A.
Deshmukh, Organizing Secretary in which scientists
representatives from ICAR- DFR, Pune and ICAR-
DOGR, Pune were actively participated 

At the end the possibilities of developing a
collaborative project between ICAR-NRCG and
CSIR-NCL was discussed.

IPR awareness program "Women and IP:
Accelerating Innovation and Creativity” 
To celebrate World Intellectual Property Day- 26th
April, 2023, an online IPR awareness program was
organized on 25th April 2023 on the theme  “Women
and IP: Accelerating Innovation and Creativity”. The
programme was attended by 28 participants. Mrs.
Kavita Y. Mundankar coordinated the programme.

National Conference on “Generative AI in Practice
for Empowering Agricultural Research
Productivity”
ICAR-NRCG, in collaboration with the Pune Chapter
of the National Academy of Agricultural Sciences and



{dQ>rH$ëMa E§S> EZmobm°Or Ho$ gh¶moJ go Am°ZbmBZ/dMw©Ab ‘moS>
‘| H¥${f AZwg§YmZ CËnmXH$Vm H$mo geº$ ~ZmZo Ho$ {bE Aä¶mg
‘| OoZao{Q>d EAmB© {df¶ na Xmo {Xdgr¶ ({gV§~a11-12, 2023)
amï´>r¶ gå‘obZ Am¶mo{OV {H$¶m& 

Xmo {XZm| Ho$ Xm¡amZ, Am°ZbmBZ H$m¶©H«$‘ Zo Xoe ^a go 130
emoYH$Vm©Am| H$mo AmH${f©V {H$¶m& H¥${f AZwg§YmZ CËnmXH$Vm ‘|
OoZao{Q>d EAmB© H$s {d{dY j‘Vm na àH$me S>mbZo dmbo N>h ‘w»¶
^mfU Am¡a 30 àñVw{V¶m± Wt& gå‘obZ ‘| H¥${f AZwg§YmZ ‘|
aMZmË‘H$Vm Am¡a ZdmMma Ho$ {bE OoZoao{Q>d EAmB© Ho$ Cn¶moJ,
OoZoao{Q>d EAmB© Ho$ AmYma na AZwHy${bV AZwà¶moJm| H$mo {dH${gV
H$aZo, AZwg§YmZ nÕ{V¶m| H$m ‘gm¡Xm V¡¶ma H$aZo, n[aUm‘m| H$s
ì¶m»¶m H$aZo Am¡a ¶hm§ VH$ {H$ nm§Sw>{b{n¶m| H$mo {bIZo na JhamB©
go MMm© H$s JB©&

CÓmQ>Z Am¡a g‘mnZ XmoZm| gÌm| Ho$ ‘w»¶ A{V{W S>m°. Eg.S>r. S>m°.
~mbmgmho~ gmd§V H$m|H$U H¥${f {dÚmnrR>, Xmnmobr, aËZm{Jar Ho$
nyd© Hw$bn{V gmd§V Zo H¥${f AZwg§YmZ ‘| EH$ H«$m§{VH$mar CnH$aU
Ho$ ê$n ‘| OoZoao{Q>d EAmB© H$s j‘Vm na Omoa {X¶m& CÝhm|Zo C„oI
{H$¶m {H$ O¡go hr h‘Zo bm^ àmá H$aZo Ho$ {bE Bg ZE joÌ ‘|
H$X‘ aIm, Omoa Z¡{VH$ V¡ZmVr Am¡a {Oå‘oXma Cn¶moJ na ahm&

S>m°. a{de§H$a, {ZXoeH$, ̂ mH¥$AZwn-grAmB©E’$B©, ‘w§~B© Zo EZEEEg
H$s Amoa go à{V^m{J¶m| H$m ñdmJV {H$¶m Am¡a CÝh| Obr¶ H¥${f
joÌ ‘| OoZao{Q>d EAmB© Ho$ g§^m{dV AZwà¶moJm| Ho$ ~mao ‘| ~Vm¶m&

S>m°. H$m¡{eH$ ~°ZOu, {ZXoeH$, ^mH¥$AZwn-amA§AZwH|$, nwUo Am¡a
g§¶moOH$, EZEEEg-nwUo M¡ßQ>a Zo H¥${f emoYH$Vm©Am| Ho$ {bE VoOr
go ~XbVr àm¡Úmo{JH$s Ho$ gmW àmg§{JH$ ~Zo ahZo Ho$ {bE grIZo
Am¡a OoZo[aH$ EAmB© H$mo AnZmZo Ho$ ‘hËd na Omoa {X¶m& CÝhm|Zo
‘mZd ~w{Õ Ho$ gmW g§VwbZ ~ZmE aIZo H$m ^r gwPmd {X¶m&

S>m°. S>r.Eg. ¶mXd Am¶moOZ g{Md Wo Am¡a S>m°. amoeZr g‘W© Am¡a
S>m°. {Z.Am. Xoe‘wI gå‘obZ Ho$ gh-Am¶moOH$ g{Md Wo&
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the Society for Advancement of Viticulture and
Enology, held a two-day National Conference on
“Generative AI in Practice for Empowering
Agricultural Research Productivity” in online/virtual
mode on  September11-12, 2023. 

Over the course of two days, the online event attracted
130 researchers, nationwide. There were six keynote
addresses and 30 presentations shedding light on the
diverse potential of Generative AI in agricultural
research productivity. The conference delved deep
into the use of Generative AI for creativity and
innovation in agricultural research, developing
customised applications based on generative AI,
drafting research methodologies, interpreting results,
and even writing manuscripts.

The Chief Guest of both Inauguration and Valedictory
sessions, Dr. S.D. Sawant, former Vice Chancellor of
Dr. BSKKV, Dapoli emphasised on Generative AI's
potential as a revolutionary tool in agricultural
research. He mentioned that as we ventured into this
new realm for reaping benefits, the emphasis
remained on ethical deployment and responsible use.

Dr. C.N. Ravishankar, Director, ICAR-CIFE, Mumbai
welcomed the participants on behalf of NAAS and
enlightened them about potential applications of
Generative AI in the aquaculture sector.

Dr. Kaushik Banerjee, Director, ICAR-NRCG and
Convener, NAAS-Pune emphasised on importance of
learning and adopting generative AI for agri-
researchers for being relevant with changing
technology. He also suggested to maintain balance
with human intelligence.

Dr. D. S. Yadav was the Organising Secretary and Dr.
Roshni Samarth and Dr. N.A. Deshmukh were the co-
organizing secretary of the conference.

H¥${f AZwg§YmZ CËnmXH$Vm H$mo geº$ ~ZmZo Ho$ Aä¶mg ‘| OZao{Q>d EAmB© na amï´>r¶ gå‘obZ
National Conference on “Generative AI in Practice for Empowering Agricultural Research Productivity
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EJ‘mH©$ g{‘{V H$s ~¡R>H$
^mH¥$AZwn-amA§AZwH|$ Zo S>m°. H$m¡{eH$ ~°ZOu, {ZXoeH$, ̂ mH¥$AZwn-
amA§AZwH|$ Am¡a lr ~r.Ho$. {Vdmar, à^mar g§¶wº$. EE‘E-
S>rE‘AmB© µ’$arXm~mX H$s gh-AÜ¶jVm ‘| 20/11/2023 H$mo
EJ‘mH©$ g{‘{V H$s ~¡R>H$ H$s ‘oO~mZr H$s&

Meeting of the Agmark Committee
ICAR-NRCG hosted a meeting of the Agmark
Committee on 20/11/2023. It was held under the co-
chairmanship of Dr. Kaushik Banerjee, Director,
ICAR-NRCG, Pune and Mr. B.K. Tiwari, I/c Jt.
AMA-DMI Faridabad. 

~¡R>H$ ‘| à¶moJembm {ZXoeH$ S>m°. Amerf ‘wIOu, à~§Y {ZXoeH$,
S>m°. {dO¶ Hw$‘ma Xmohao, Cn {ZXoeH$, amï´>r¶ ~mJdmZr ~moS>©, S>m°.
~r.Ho$.Omoer, Cn. EE‘E-AmaAmo, ‘w§~B©, S>rE‘AmB©, EnrS>m, amÁ¶
H¥${f {d^mJ Ho$ A{YH$mar Am¡a A§Jya CËnmXH$m| Am¡a {Z¶m©VH$m| Ho$
à{V{Z{Y CnpñWV Wo&

~¡R>H$ H$m EO|S>m ’$bm| Am¡a gpãO¶m| Ho$ A§Jya H$s J«oqS>J Am¡a
‘m{Hª$J {Z¶‘, 2004 Ho$ VhV JwUdÎmm ‘mZH$m| na MMm© H$aZm
Wm& {Z¶m©V Ho$ {bE ewéAmVr ’$gb A§Jya H$mo à‘m{UV H$aZo Ho$
{bE, ‘m¡OyXm ‘yë¶ 20:1 go 18:1 VH$ ewJa:E{gS> AZwnmV H$mo
g§emo{YV H$aZo H$m {ZU©¶ {b¶m J¶m& Bgo ‘hmamï´> amÁ¶ A§Jya
CËnmXH$ g§K Am¡a ^maVr¶ A§Jya {Z¶m©VH$ g§K g{hV g^r
{hVYmaH$m| Ho$ à{V{Z{Y¶m| Zo gd©gå‘{V go ñdrH$ma H$a {b¶m&
g^r CnpñWV bmoJm| Zo ‘hgyg {H$¶m {H$ EJ‘mH©$ ‘mZH$ ‘| Bg
~Xbmd go A§Jya Ho$ {Z¶m©V ‘| H$m’$s d¥{Õ hmoJr, ImgH$a OZdar-
’$adar H$s ewéAmVr ’$gb Ho$ ‘m¡g‘ ‘| O~ ewJa:E{gS> AZwnmV
20:1 àmá H$aZm AŠga MwZm¡VrnyU© bJVm h¡&

H¥${f H$sQ> {dkmZr Am¡a ¶§J ‘mB§S>g¡Q> EQ>o{b¶a B§Q>aZoeZb
àrñHy$b, nwUo 
^mH¥$AZwn-amA§AZwH|$ H¥${f {ejm Ho$ àgma Ho$ AnZo {Za§Va à¶mg
Ho$ EH$ {hñgo Ho$ ê$n ‘| AnZo {hVYmaH$m| Ho$ gmW {Z¶{‘V ê$n go
gh¶moJ H$a ahm h¡& g§ñWmZ ñHy$bm|, H$m°boOm| Am¡a {dœ{dÚmb¶m|
‘| N>mÌ g‘wXm¶ Ho$ gmW ~mVMrV H$aZo Ho$ {bE AnZo d¡km{ZH$m|
H$mo ^r V¡ZmV H$a ahm h¡& Bg Mb aho à¶mg Ho$ EH$ ^mJ Ho$ ê$n
‘|, AmO, EH$ ‘Zmoa‘ e¡{jH$ gÌ ‘|, S>m°. Xrn|Ð qgh ¶mXd, d[að>

The meeting was attended by Dr. Ashish Mukharjee,
Director of Laboratories, Dr. Vijay Kumar Doharey
Dy. Managing Director, National Horticulture Board,
Dr. B.K.Joshi, Dy. AMA-RO, Mumbai, officials from
DMI, APEDA, State Department of Agriculture, and
representatives of grape growers and exporters.

The agenda of the meeting was to discuss the quality
parameters under schedule of Grapes of fruits and
vegetables grading and marking Rules, 2004. To
certify the early harvest grapes for export, it was
decided to revise sugar:acid ratio from the existing
value of 20:1 to 18:1. This was unanimously accepted
by all the stakeholders’ representatives including
Maharashtra State Grape Growers Association and
Grape Exporters Association of India. All the
attendees felt that this change in the Agmark standard
will substantially increase the export of grapes
especially in the early harvest season of January-
February when achieving sugar:acid ratio of 20:1
often appears challenging.

Agricultural Entomologist Engages Young
Mindset Atelier International Preschool, Pune
ICAR-NRCG is regularly collaborating with its
stakeholders as a part of its continuous endeavour of
disseminating agriculture education. The institute is
also deputing its scientists to interact with the student
community in schools, colleges and universities. As a
part of this ongoing endeavour, today, in a captivating
educational session, Dr. Deependra Singh Yadav,



d¡km{ZH$ (H¥${f H$sQ>{dkmZ) Zo EQ>o{b¶a B§Q>aZoeZb àrñHy$b ~ƒm|
Ho$ gmW ~mVMrV H$s&

B§Q>a¡pŠQ>d gÌ Zo Zg©ar, Oy{Z¶a qH$S>aJmQ>©Z Am¡a gr{Z¶a qH$S>aJmQ>©Z
Ho$ N>mÌm| H$mo EH$ gmW bm¶m, {Oggo H$s‹S>m| H$s AmH$f©H$ Xþ{Z¶m
Ho$ ~mao ‘| grIZo Ho$ {bE EH$ AmH$f©H$ dmVmdaU V¡¶ma hþAm&
S>m°. ¶mXd Zo joÌ ‘| AnZr {deofkVm Ho$ gmW, ~ƒm| H$mo {d{^Þ
àH$ma Ho$ H$s‹S>m| go n[a{MV H$am¶m, {OZ‘| {eH$ma H$aZo dmbo
‘|{Q>S²g, nV§Jo, {VV{b¶m±, H¡$Q>a{nba, ~rQ>b, H$sQ> ß¶ynm Am¡a
H$sQ> Ho$ A§S>o em{‘b h¢&

O~ S>m°. ¶mXd Zo BZ àm{U¶m| H$s O{Q>b gw§XaVm H$m àXe©Z {H$¶m,
Vmo ~ƒo ~ohX ‘§Ì‘w½Y hmo JE Am¡a h‘mao nm[apñW{VH$s V§Ì Ho$ N>moQ>o
bo{H$Z ‘hËdnyU© {Zdm{g¶m| Ho$ ~mao ‘| CZH$s {Okmgm OmJ¥V hþB©&
d¡km{ZH$ Ho$ ì¶mdhm[aH$ Ñ{ï>H$moU Zo N>mÌm| H$mo H$s‹S>m| H$mo H$ar~ go
XoIZo H$s AZw‘{V Xr, {Oggo àmH¥${VH$ Xþ{Z¶m Ho$ {bE Amü¶©
Am¡a àe§gm H$s ^mdZm n¡Xm hþB©&

gÌ Ho$ Xm¡amZ, S>m°. ¶mXd Zo Z Ho$db {d{^Þ H$sQ> àOm{V¶m| H$m
àXe©Z {H$¶m, ~pëH$ namJU, H$sQ> {Z¶§ÌU ‘| H$s‹S>m| Ho$ ‘hËd
Am¡a n¶m©daU Ho$ g‘J« ñdmñÏ¶ ‘| CZHo$ ¶moJXmZ na ^r àH$me
S>mbm&
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Senior Scientist (Agricultural Entomology) interacted
with Atelier International Preschool children.

The interactive session brought together students from
Nursery, Junior Kindergarten, and Senior
Kindergarten, creating an engaging environment for
learning about the fascinating world of insects. Dr.
Yadav, with his expertise in the field, introduced the
children to a diverse array of insects, including
preying mantids, moths, butterflies, caterpillars,
beetles, insect pupa, and insect eggs.

The children were visibly enthralled as Dr. Yadav
showcased the intricate beauty of these creatures,
igniting their curiosity about the small but crucial
inhabitants of our ecosystem. The scientist's hands-on
approach allowed the students to observe the insects
up close, fostering a sense of wonder and appreciation
for the natural world.

During the session, Dr. Yadav not only showcased
various insect species but also highlighted the
importance of insects in pollination, pest control, and
their contribution to the overall health of the
environment.

Bg Xm¡ao Zo ¶wdm {ejm{W©¶m| Ho$ {bE H$jm Ho$ kmZ H$mo dmñV{dH$
Xþ{Z¶m Ho$ AZw^dm| go Omo‹S>Zo H$m EH$ AZyR>m Adga àXmZ {H$¶m,
{Oggo OrdZ Ho$ O{Q>b Omb H$s Jhar g‘P H$mo ~‹T>mdm {‘bm&

^mH¥$AZwn-amA§AZwH|$ Ho$ {ZXoeH$ S>m°. H$m¡{eH$ ~°ZOu Zo Cƒ {ejm
‘| H¥${f {df¶m| H$mo MwZZo Ho$ {bE Cƒ JwUdÎmm dmbo N>mÌm| H$mo
AmH${f©V H$aZo Ho$ {bE ¶wdm {X‘mJm| Ho$ ~rM H¥${f {dkmZ H$mo
bmoH${à¶ ~ZmZo Ho$ bJmVma à¶mg gw{Z{üV {H$E&

g‘mamoh
g§ñWmZ ñWmnZm {Xdg
gÎmmB©gdm§ ñWmnZm {Xdg 18 OZdar, 2023 H$mo hmB{~«S> ‘moS> ‘|

The visit served as a unique opportunity for the young
learners to connect classroom knowledge with real-
world experiences, encouraging a deeper
understanding of the intricate web of life.

Dr Kaushik Banerjee, Director ICAR-NRCG ensured
consistent efforts of popularising agricultural sciences
among young minds to attract more of high quality
students to opt for agriculture disciplines in higher
studies.

Celebrations
Institute Foundation Day
Twenty-seventh Foundation Day was celebrated on
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S>m°. Eg.Ho$. qgh, {ZXoeH$, ^mH¥$AZwn-^m~mAZwg§, S>m°. nr.gr.
nm{Q>b, n[a¶moOZm g‘Ýd¶H$ (EAmB©grAmanr-’$b), S>m°.
Eg.Ama.Ho$. qgh, {ZXoeH$, ^mH¥$AZwn-AQ>mar-OmoZ IX,
O~bnwa, S>m°. nr.Eg. ZmBH$, nyd© {ZXoeH$, ̂ mH¥$AZwn-^m~mAZwg
Zo ^r dñVwV… ^mJ {b¶m Am¡a H$‘©Mm[a¶m| H$mo ~YmB© Xr&

S>m°. dr.~r. nQ>ob, ES>rOr (~mJdmZr {dkmZ) Zo J«on BZgmBQ> Zm‘H$
EH$ ZB© n{ÌH$m H$m CÓmQ>Z {H$¶m& ^mH¥$AZwn-amA§AZwH|$ Zo A§Jya
AZwg§YmZ ‘| hmb H$s àJ{V H$mo àH$m{eV H$aZo Ho$ CÔoí¶ go
gmogm¶Q>r Am°’$ ES>dm§g‘|Q> BZ {dQ>rH$ëMa E§S> EZmobm°Or
(EgEdrB©) Ho$ ‘mÜ¶‘ go Bg ZE BboŠQ´>m°{ZH$, AmonZ-EŠgog,
nr¶a-[aì¶y OZ©b H$mo bm°ÝM {H$¶m& AnZo g§~moYZ ‘|, CÝhm|Zo gmb
^a A§Jya H$s CnbãYVm gw{Z{üV H$aZo Ho$ {bE ZE joÌm| ‘| A§Jya
H$s IoVr H$mo ~‹T>mdm XoZo H$s Amdí¶H$Vm na Omoa {X¶m&

{d{eï> A{V{W, gra‘ B§ñQ>rQ>çyQ> Am°’$ B§{S>¶m Ho$ {ZXoeH$-
AZwg§YmZ Ed§ {dH$mg Am¡a {d{Z‘m©U, S>m°. ñdnZ Ho$. OmZm Zo
Xe©H$m| H$mo CÞV S>oQ>m EZm{b{Q>Šg Ho$ AZwà¶moJ Ho$ gmW ñ‘mQ>©
Am¡a EH$sH¥$V Cƒ W«ynwQ> àm¡Úmo{JH$s H$m Cn¶moJ H$aHo$ d¡ŠgrZ
{dH$mg Am¡a BgHo$ {Z‘m©U Ho$ ~mao ‘| ~Vm¶m&

AnZo ñWmnZm {Xdg Ho$ g§~moYZ ‘|, S>rS>rOr (~mJdmZr {dkmZ)
S>m°. E.Ho$. qgh Zo g§ñWmZ Ho$ g^r H$‘©Mm[a¶m| H$mo ~YmB© Xr& CÝhm|Zo
J¡a-nma§n[aH$ joÌm| ‘| ’$gb {d{dYrH$aU Am¡a joÌ Ho$ {dñVma H$s

Dr. S.K. Singh, Director, ICAR-IIHR, Dr. P.C. Patil,
Project Coordinator (AICRP-Fruits), Dr. S.R.K.
Singh, Director, ICAR-ATARI-Zone IX, Jabalpur, Dr.
P.S. Naik, Former Director, ICAR-IIVR also virtually
participated and congratulated ICAR-NRCG staff.

Dr V.B. Patel, ADG (Hort. Science) inaugurated a new
journal named Grape Insight. ICAR-NRCG launched
this new electronic, open-access, peer-reviewed
journal through the Society of Advancement in
Viticulture and Enology (SAVE) with the objective to
publish recent advances in grape research. In his
address, drawing on the journey from the history, he
emphasized on the requirement of promoting grape
cultivation in newer areas to ensure its availability
round the year.

The Guest of Honour Dr Swapan K. Jana, Director-
R&D and Manufacturing from the Serum Institute of
India enlightened the audience about "Vaccine
Development & Its Manufacturing using a smart and
Integrated High Throughput Technology with the
application of Advanced Data Analytics".

In his Foundation Day Address, Dr A.K Singh, the
DDG (Hort. Science) congratulated all staff of the
institute. He expressed the need for crop
diversification and expansion of the area in non-

‘Zm¶m J¶m& AnZo ñdmJV ^mfU ‘| g§ñWmZ Ho$ {ZXoeH$ S>m°.
H$m¡{eH$ ~°ZOu Zo ^maVr¶ A§Jya CÚmoJ H$s godm ‘| g§ñWmZ H$s
Jm¡adembr ¶mÌm Ho$ ~mao ‘| ~Vm¶m& CÝhm|Zo hmb Ho$ dfm] ‘| g§ñWmZ
H$s à‘wI CnbpãY¶m| na àH$me S>mbm, {Ogo ~mX ‘| EH$ bKw
dr{S>¶mo Ho$ ‘mÜ¶‘ go àñVwV {H$¶m J¶m&

nyd© {ZXoeH$, S>m°. Eg.S>r. {eIm‘Ur, S>m°. g§.Xr. gmd§V Am¡a S>m°.
B§Xþ g§. gmd§V Zo H$‘©Mm[a¶m| H$mo ~YmB© Xr Am¡a ^maVr¶ A§Jyam| Ho$
CËnmXZ, CËnmXH$Vm Am¡a JwUdÎmm ‘| gwYma Ho$ {bE ^mH¥$AZwn-
amA§AZwH|$ na {hVYmaH$ g‘wXm¶ H$s ~‹S>r Cå‘rXm| Ho$ ~mao ‘| ^r
¶mX {Xbm¶m&

January 18, 2023, in a hybrid mode. In welcome
address, Dr. Kaushik Banerjee, Director, ICAR-
NRCG narrated the glorious journey of the institute
in the service of the Indian grape industry. He
highlighted the key achievements of the institute in
recent years, which were also presented as a video. 

Former Directors, Dr. SD Shikhamany, Dr. S.D.
Sawant and Dr. Indu S. Sawant congratulated the staff
and also reminded about great expectations of the
stakeholders community on ICAR-NRCG in
improving production, productivity and quality of
Indian grapes.



Amdí¶H$Vm ì¶º$ H$s Vm{H$ A§Jya CËnmXZ Am¡a dmBZ ~ZmZo H$s
gw{dYm Ho$ {bE amÁ¶ gaH$mam| Am¡a ñWmZr¶ g§ñWmZm| Ho$ gmW
Ow‹S>md Ho$ ‘mÜ¶‘ go CËnmXZ H$s ‘mÌm ~‹T> gHo$& CÝhm|Zo d¡km{ZH$m|
go ¶h V¶ H$aZo H$m AmJ«h {H$¶m {H$ do CËnmXH$Vm ‘| d¥{Õ Am¡a
{Z¶m©V H$mo ~‹T>mZo Ho$ {bE ZE AZwg§YmZ H$m¶©H«$‘ H¡$go MmQ>©a H$a
gH$Vo h¢&

CÝhm|Zo Bg ~mV na Omoa {X¶m {H$ {d{dY ^m¡Jmo{bH$ ñWmZm|, CÞV
AZwg§YmZ Ed§ {dH$mg gw{dYmAm|/{deofkVm Am¡a {hVYmaH$m| Ho$
gmW ZoQ>d{Hª$J H$m bm^ CR>mH$a ^mH¥$AZwn-amA§AZwH|$ Ho$ {bE
A§Jya H$s JwUdÎmm Am¡a ì¶mnma ‘| gwYma H$aZm {Z{üV ê$n go g§̂ d
hmoJm& CÝhm|Zo C„oI {H$¶m {H$ O¡{dH$ A§Jya H$s ‘m§J 15 go 18%
~‹T> ahr h¡ Am¡a ‘hgyg {H$¶m {H$ O¡{dH$ BZnwQ> H$mo bmJy H$aHo$
O¡{dH$ g‘ñ¶mAm| H$mo hb H$aZo H$s {Z{üV g§^mdZmE§ h¢& CÝhm|Zo
Bg ~mV na àH$me S>mbm {H$ ¶yamon nma§n[aH$ OwVmB© H$m¶m] na
dmng Om ahm h¡, amgm¶{ZH$ AZwà¶moJm| H$mo H$‘ H$a ahm h¡ Am¡a
BgHo$ ‘mÜ¶‘ go ^maV Adeofm| H$s g‘ñ¶mAm| H$mo hb H$a gH$Vm
h¡ Am¡a {Z¶m©V H$mo ~‹T>mdm Xo gH$Vm h¡&

Bg Adga na àJ{Verb A§Jya CËnmXH$ lr amO|Ð dmK‘mo‹S>o Am¡a
lr {dO¶ OJVmn H$m A{^Z§XZ {H$¶m J¶m& "df© 2022 Ho$ {bE
gd©loð> H$‘©Mmar nwañH$ma' lr Zm.e. nR>mU lr ^m.~m. Im‹S>o Am¡a
lr ~.a.MmH$UH$a H$mo àXmZ {H$¶m J¶m& ñWmnZm {Xdg H$m¶©H«$‘
‘| g§ñWmZ Ho$ godm{Zd¥Îm Am¡a godmaV ñQ>m’$ gXñ¶m|, {ZXoeH$m| Am¡a
n‹S>mogr ^mH¥$AZwn g§ñWmZm| Ho$ d¡km{ZH$m| Am¡a CÚmoJ {hVYmaH$m| Zo
^mJrXmar XO© H$s& AÜ¶j H$mo YÝ¶dmX kmnZ Ho$ gmW H$m¶©H«$‘
g‘má hþAm&

JUV§Ì {Xdg 
JUV§Ì {Xdg 2023 g§ñWmZ ‘| hfm}C„mg go ‘Zm¶m J¶m& S>m°.
H$m¡{eH$ ~¡ZOu, {ZXoeH$ Zo ÜdOmamohU {H$¶m Am¡a H|$Ð Ho$ g^r
H$‘©Mmar¶m| H$mo g§~mo{YV {H$¶m& Bg H$m¶©H«$‘ ‘| {d{^Þ gmg§ñH¥${VH$
H$m¶©H«$‘ Am¶mo{OV {H$¶o JE Am¡a Bg‘| H|$Ð Ho$ g^r H$‘©Mmar
em{‘b hþE& 

conventional areas so that volume of production
enhances through linkages with the State
Governments and local institutions for facilitation of
grape production and wine making. He urged the
scientists to decide how they can charter new research
programmes to support increase in productivity and
enhance export.

He emphasized that taking the advantage of diverse
geographical locations, advanced R&D facilities /
expertise, and networking with stakeholders it would
definitely be possible for ICAR-NRCG to improve the
quality and trade of grapes. He mentioned that
demand for organic grapes is rising by 15 to 18% and
felt that there are definite potentials of solving the
biological problems by applying biological inputs. He
highlighted that Europe is going back to traditional
tillage operations, minimizing chemical applications
and through this India can resolve residue problems
and promote export.

On this occasion, progressive grape growers Mr.
Rajendra Waghmode and Mr. Vijay Jagtap were
felicitated. The ‘Best employee Award for the year
2022’ was conferred to Mr. N.S. Pathan, Mr. B.B.
Khade and Mr. B.R. Chakankar. The Foundation Day
Programme registered participation by both the retired
and serving staff members of the Institute, Directors,
and Scientists from the neighboring ICAR institutes,
and the industry stakeholders. Programme ended with
a vote of thanks to the Chair.

Republic Day
The Republic Day 2023 was celebrated with joy and
fervour in the Institute. The National Flag was hoisted
by Dr. Kaushik Banerjee, Director and addressed all
the employees of the centre. Various cultural activities
were organised and all the employees attended the
programme. 
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A§Vam©ï´>r¶ H$XÞ df©-2023 na OmJê$H$Vm H$m¶©H«$‘
JUV§Ì {Xdg 2023 Ho$ Adga na A§Vam©ï´>r¶ H$XÞ df©-2023
na EH$ OmJê$H$Vm H$m¶©H«$‘ {H$¶m J¶m& S>m°. H$m¡{eH$ ~°ZOu,
{ZXoeH$, ^mH¥$AZwn-amA§AZwH|$ Zo H$m¶©H«$‘ H$s AÜ¶jVm H$s&
‘hoe bm|T>o, EJ«moµOr Am°J}{ZŠg àmBdoQ> {b{‘Q>oS> Ho$ g§ñWmnH$ Am¡a
grB©Amo ‘w»¶ A{V{W Wo& n[aM¶mË‘H$ {Q>ßnUr ‘| S>m°. H$m¡{eH$
~°ZOu Zo g^r à{V^m{J¶m| H$m ñdmJV {H$¶m Am¡a H$XÞ H$mo X¡{ZH$
Amhma ‘| em{‘b H$aZo H$m AmJ«h {H$¶m& CÝhm|Zo H$XÞ Ho$ ñdmñÏ¶
bm^m| Ho$ ~mao ‘| OZVm Ho$ ~rM OmJê$H$Vm ~‹T>mZo H$s ^r Anrb
H$s& lr. ‘hoe Zo Hw$nmofU go b‹S>Zo Ho$ {bE ‘mZd Amhma ‘| H$XÞ
Ho$ ‘hËd na Omoa {X¶m& H$XÞ ~ƒm| Am¡a ‘{hbmAm| ‘| Am¶aZ
H$s H$‘r H$mo Xÿa H$aZo H$m H$m‘ H$a gH$Vm h¡& CÝhm|Zo gámh ‘|
EH$ {XZ H$XÞ AmYm[aV ^moOZ AnZmZo H$m AmJ«h {H$¶m& CÝhm|Zo
{Q>H$mD$ nm[apñW{VH$s V§Ì Ho$ {bE H¥${f AmYm[aV ImÚ ñQ>mQ>©-
An H$mo {~OZog ‘m°S>b Ho$ ê$n ‘| AnZmZo Ho$ {bE ̂ r ào[aV {H$¶m&
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Millet based high value laddoos were distributed among the
participants

Mr. Mahesh Londhe, CEO, AgroZee Organics Pvt.
Ltd interacting with the participants

E~rAmB© H|$Ð (E~rAmB© Ðmjm) Ho$ àYmZ d¡km{ZH$ Am¡a àYmZ
AÝdofH$ S>m°. AO¶ Hw$‘ma e‘m© Zo H$XÞ Ho$ nmofU ‘hËd, CnbãY
J‹T>dmbr {H$ñ‘m| Am¡a H$XÞ-AmYm[aV ‘yë¶-d{Y©V CËnmXm| Ho$
g§dY©Z Ho$ {bE E~rAmB© H|$Ð-^mH¥$AZwn-amA§AZwH|$ ‘| CnbãY
àm¡Úmo{J{H$¶m| na AnZo {dMma gmPm {H$E& CÝhm|Zo H$hm, ñQ>mQ>©-
An, CÚ{‘¶m|, ñd¶§ ghm¶Vm g‘yhm|, E’$nrAmo, bKw Am¡a ~‹S>o
n¡‘mZo Ho$ CÚmoJm| Ûmam H$XÞ AmYm[aV CËnmXm| H$m CËnmXZ
‘yë¶d{Y©V CËnmXm| H$mo ~‹T>mdm XoH$a AnZr Am¶ H$m ñVa ~‹T>m
gH$Vo h¢& BgHo$ ~mX, S>m°. H$m¡{eH$ ~°ZOu Zo E~rAmB© BZŠ¶y~oQ>r
‘ogg© EJ«moOr Am°J}{ZŠg àmBdoQ> {b{‘Q>oS> Ûmam V¡¶ma {H$¶m J¶m
H$XÞ AmYm[aV Cƒ ‘yë¶ Ho$ bÈz> H$m EH$ ñQ>m°b H$m CÓmQ>Z
{H$¶m& ¶o bÈz> à{V^m{J¶m| Ho$ ~rM {dV[aV {H$E JE&

A§Vam©ï´>r¶ ‘{hbm {Xdg
9 ‘mM©, 2023 H$mo g§ñWmZ ‘| ^mH¥$AZwn-nwîn{dkmZ AZwg§YmZ
{ZXoemb¶ Am¡a EgEdrB© (gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$

Dr. Ajay Kumar Sharma, Principal Scientist and
Principal Investigator of ABI Centre (ABI Draksha)
shared his views on nutritional importance of millets,
available fortified varieties and technologies available
at ABI Centre-ICAR-NRCG for enrichment of millet-
based value-added products. He added, production of
millet-based products by start-ups, entrepreneurs, self-
help groups, FPO’s, small scale and large-scale
industries can raise their income level by promoting
the value-added products.Thereafter, Dr. Kaushik
Banerjee inaugurated a stall of “Millet based high
value laddoos” prepared by ABI incubatee M/s
AgroZee Organics Pvt. Ltd.These laddoos were
distributed among participants.

International Women’s Day
International Women’s Day was celebrated at the
institute on 9th March, 2023 in collaboration with
ICAR- Directorate of Floriculture and SAVE. The

Awareness program on International Year of
Millets-2023
An awareness program on “International Year of
Millets-2023” on the occasion of Republic day 2023.
Dr. Kaushik Banerjee, Director, ICAR-NRCG
presided over the program.Mr. Mahesh Londhe,
Founder and CEO of AgroZee Organics Pvt. Ltd was
the Chief Guest. In his introductory remarks Dr.
Kaushik Banerjee welcomed allthe participants and
urged to include the millets in daily diet.He also
appealed to increase awareness among mass regarding
health benefits of millets. Mr. Mahesh emphasized on
importance of millets in human diet to fight against
malnutrition. Millets can work to overcome the iron
deficiency in children and women.He urged to adopt
millets-based food for a day in a week. He also
motivated to take up Agri-based food start-ups as
business model for sustainable ecosystem.
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{dQ>rH$ëMa E§S> EZmobm°Or) Ho$ gh¶moJ go A§Vam©ï´>r¶ ‘{hbm {Xdg
‘Zm¶m J¶m& H$m¶©H«$‘ H$m g‘Ýd¶ d¡km{ZH$m| H$s EH$ Q>r‘, S>m°.
{Zem§V Xoe‘wI, S>m°. amoeZr g‘W©, S>m°. à^m Am¡a S>m°. e{‘©ð>m
ZmBH$ Ûmam {H$¶m J¶m& {ZXoeH$, ^mH¥$AZwn-amA§AZwH|$, S>m°.
H$m¡{eH$ ~ZOu Am¡a {ZXoeH$ ̂ mH¥$AZwn-nwAZw{Z, S>m°. Ho$.dr. àgmX
Zo A§Vam©ï´>r¶ ‘{hbm {Xdg Ho$ ‘hËd Am¡a {dkmZ Am¡a àm¡Úmo{JH$s
Ho$ {d{^Þ joÌm|, {deof ê$n go ~mJdmZr ‘| ‘{hbmAm| Ho$ ¶moJXmZ
na àH$me S>mbm& ‘w»¶ A{V{W, ‘mo{hVo B§S>ñQ´>rO H$s g§¶wº$ à~§Y
{ZXoeH$ lr‘Vr ‘mo{ZH$m ‘mo{hVo Zo O¡{dH$ IoVr ‘| AnZo b§~o AZŵ d
H$mo gmPm {H$¶m Am¡a ~Vm¶m {H$ H¡$go CZHo$ à¶mgm| go H$‘ bmJV
Am¡a H$m’$s A{YH$ {dÎmr¶ bmJV Ho$ H$maU nyao g‘wXm¶, {deof
ê$n go H$‘ Am¶ dJ© Ho$ {H$gmZm| H$mo bm^ hþAm& 

programme was coordinated by a team of scientists,
Dr. Nishant Deshmukh, Dr. Roshni Samarth, Dr.
Prabha and Dr. Sharmistha Naik. Dr. Kaushik
Banerjee, Director, ICAR-NRCG  and Dr. K.V.
Prasad, Director, ICAR-DFR, highlighted the
significance of the International Women’s Day and the
contribution of women in different sectors of science
and technology specially in horticulture. The Chief
Guest, Mrs. Monika Mohite, Joint Managing Director
of Mohite Industries shared her long experience in
organic farming and explained how her efforts
benefited the entire community especially the farmers
of the low-income group due to low input cost and a
significantly higher financial return. 

CÝhm|Zo {Q>H$mD$ ~mJdmZr CËnmXZ Ho$ {bE O¡{dH$ IoVr H$mo AnZmZo
H$s Amdí¶H$Vm na ^r Omoa {X¶m, n§MJì¶ (EH$ O¡{dH$ CËnmX
Omo nm¡Ym| Ho$ {bE à{Vajm ~yñQ>a Am¡a {dH$mg à‘moQ>a Ho$ ê$n ‘|
H$m¶© H$aVm h¡) Am¡a XenUu AmH©$ (EH$ h~©b H$sQ> {dH$f©H$)
O¡go CËnmXm| Ho$ IoV ‘| Cn¶moJ Ho$ XrK©H$m{bH$ bm^m| Ho$ ~mao ‘|
~Vm¶m& BZ CËnmXm| H$s V¡¶mar Am¡a H$ma©dmB© Ho$ VarHo$ na CZH$s
àñVw{V H$mo à{V^m{J¶m| Ûmam H$m’$s gamhm J¶m&

{dœ nmofU {Xdg
{dœ nmofU {Xdg ‘ZmZo Ho$ {bE nmofH$ VËd Am¡a E§Q>rAm°ŠgrS|>Q>:
amoJ Am¡a {dH$mg ‘| ‘m°S>çyboeZ na EH$ Am°ZbmBZ ì¶m»¶mZ S>m°.
g§O¶ ~gmH$, d¡km{ZH$ B© Am¡a Cn {ZXoeH$, AmB©grE‘Ama-
EZAmB©EZ, h¡Xam~mX Ûmam {X¶m J¶m& ^mH¥$AZwn-amA§AZwH|$ Ho$
{ZXoeH$ S>m°. H$m¡{eH$ ~°ZOu Zo ñdmJV {H$¶m Am¡a A{V{W H$m
g§{já n[aM¶ {X¶m& S>m°. ~gmH$ Zo ‘Zwî¶ Ho$ Amhma ‘| nmofH$
VËdm| Am¡a E§Q>rAm°ŠgrS|>Q> H$s àmg§{JH$Vm ~VmB©& CÝhm|Zo AnZr
~mVMrV ‘| H$hm {H$ ~r‘m[a¶m| H$s amoH$Wm‘ Am¡a à~§YZ ‘| nmofU
H$s à‘wI ^y{‘H$m h¡& Am°ŠgrH$aU H$aZo dmbo ‘wº$ H$U ~r‘mar
H$m H$maU ~ZZo dmbr àma§{^H$ KQ>ZmAm| ‘| ^mJ boVo h¢& Bgo
E§Q>rAm°ŠgrS|>Q²g Ûmam amoH$m Om gH$Vm h¡ Am¡a E§Q>rAm°ŠgrS|>Q²g
~r‘mar Ho$ IVao H$mo H$‘ H$aVo h¢& CÝhm|Zo ‘wº$ H$Um| Ûmam O¡d

She also emphasized the need of adopting organic
farming for a sustainable horticulture production and
explained the long-term benefits of the on-farm use
of the products such as Panchagavya (an organic
product which acts as an immunity booster and
growth promoter for plants) and Dashparni Ark (a
herbal pest repellent). Her presentation on preparation
and mode of action of these products was highly
appreciated by the participants.

World Nutrition Day
To commemorate the “World Nutrition Day”an online
lecture on“Nutrients & antioxidants: modulation in
disease and development” was delivered by Dr.
Sanjay Basak, Scientist E and Dy. Director, ICMR-
NIN, Hyderabad. Dr. Kaushik Banerjee, Director,
ICAR-NRCG welcomed and gave brief introduction
of guest. Dr Basak,gave the relevance of nutrients and
antioxidants in the diet of human beings. He
mentioned in his talk that nutrition has the major role
to prevent and manage the diseases. Oxidizing free
radicals participate in the early events that lead to
disease. This may be prevented by antioxidants and
antioxidants reduce disease risk. He further briefed
about free radicals mediated damage to biomolecules
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¶h H$m¶©H«$‘ AmµOmXr H$m A‘¥V ‘hmoËgd H$s ì¶m»¶mZ l¥§Ibm
H$m ^r {hñgm Wm Am¡a BgH$m g‘Ýd¶ S>m°. à.{h. {ZHw§$^o Zo {H$¶m&
µOy‘ goeZ ‘| 55 bmoJ CnpñWV Wo Am¡a ’o$g~wH$ bmBd ‘| bJ^J
100 Xe©H$ ‘m¡OyX Wo&

A§Vam©ï´>r¶ ¶moJ {Xdg
9dm§ A§Vam©ï´>r¶ ¶moJ {Xdg dgwY¡d Hw$Qw>§~H$‘ Ho$ {bE ¶moJ Wr‘ Ho$
gmW ‘Zm¶m J¶m& ¶moJ {deofk lr‘Vr C{‘©bm hanmbo Zo$ OrdZ
‘| ¶moJ Ho$ ‘hËd na àH$me S>mbm Am¡a emar[aH$ dm‘©An ì¶m¶m‘,
eara ‘| qIMmd Am¡a ‘m§gno{e¶m| H$mo Amam‘, ¶moJ ‘wÐmE§,
gy¶©Z‘ñH$ma Am¡a Ü¶mZ H$s {d{^Þ ‘wÐmAm| H$m àXe©Z {H$¶m&
H$m¶©H«$‘ ‘| d¡km{ZH$m|, VH$ZrH$s, àemg{ZH$ H$‘©Mm[a¶m|, g§{dXm
H${‘©¶m| Am¡a N>mÌm| g{hV Hw$b 50 à{V^m{J¶m| Zo ^mJ {b¶m& 

The programme was also a part of the lecture series
of Azadi ka Amrut Mahotsav and it was coordinated
by Dr. P.H. Nikumbhe. There were 55 attendees in
zoom secession and around 100 viewers were present
in Facebook Live.

International Day of Yoga
9th International Day of Yoga was celebrated with a
theme “Yoga for Vasudhaiva Kutumbakam”. Mrs.
Urmila Harpale, Yoga Expert highlighted the
importance of Yoga and demonstrated physical warm
up exercises, body stretching and muscle relaxation,
yoga postures and meditation. Total 50 participants
including scientists, technical, administrative staff,
contractual and students attended the program. 

AUwAm| H$mo hmoZo dmbr j{V Ho$ ~mao ‘| ^r OmZH$mar Xr, {Oggo
amoJ H$m {dH$mg hmo gH$Vm h¡& ‘wº$ H$U S>rEZE H$mo ZwH$gmZ nhþ§Mm
gH$Vo h¢ Am¡a CËn[adV©Z Ho$ gmW AmZwd§{eH$ g§Xoe ‘| ñWm¶r
n[adV©Z hmoVm h¡& S>m°. ~gmH$ Zo Am°ŠgrH$aU Ho$ H$maU hmoZo dmbr
{JamdQ>, ~mgrnZ ¶m ‘{bZ{H$aU H$mo amoH$H$a ^moOZ H$mo g§a{jV
H$aZo Ho$ {bE E§Q>rAm°ŠgrS|>Q> H$s àmg§{JH$Vm na ^r Ü¶mZ H|${ÐV
{H$¶m& CÝhm|Zo ’$mBQ>moHo${‘H$ëg ¶m ’$mBQ>mo-àmoQ>oŠQ>|Q²g Ho$ ~mao ‘|
^r ~mV H$s& A§V ‘| CÝhm|Zo C„oI {H$¶m {H$ ~m¶mo‘moboŠ¶wbg H$m
AmaAmoEg ‘Ü¶ñWVm Am°ŠgrH$aU H$B© ~r‘m[a¶m| ‘| em{‘b h¡&
ì¶m»¶mZ Ho$ ~mX EH$ g{H«$¶ ~mVMrV gÌ hþAm& 

which may lead to disease development. Free radicals
can damage DNA and permanent change in genetic
message along with mutation occurs. Dr. Basak also
focused on the relevance of antioxidants to preserve
food by retarding deterioration, rancidity or
discoloration due to oxidation. He also talked about
phytochemicals or phyto-protectants. In conclusion
he mentioned that ROS mediated oxidation of
biomolecules is implicated in many diseases.
The lecture was followed by an active interaction
session. 

jjj
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‘r{S>¶m H$daoO 
Media Coverage 

Programme Link

Agripreneurship Sensitization Programme, March 5, 2024
Pune

https://icar.org.in/agripreneurship-sensitization-
programme

ICAR-NRCG organised PRAYAS: An Agri Start-up
conclave, January 16, 2024, Pune

https://icar.org.in/icar-nrcg-organises-prayas-agri-start-
conclave

Visit of ICAR-NRCG QRT team to hailstorm-affected
vineyards, November 28–30, 2023, Nasik

https://icar.org.in/visit-icar-nrcg-qrt-team-hailstorm-
affected-vineyards

ICAR-NRCG organised National Conference on
Generative AI, September 11-12, 2023, Pune

https://icar.org.in/icar-nrc-grapes-organises-national-
conference-generative-ai

Workshop on ‘Synergy of Innovation and Incubation in
Agri Start-up Ecosystem’ March 13, 2023, Pune

https://icar.org.in/workshop-synergy-innovation-and-
incubation-agri-start-ecosystem

jjj
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‘m¡g‘ Am§H$‹S>o  
Meteorological Data 

ñÌmoV… ‘m¡g‘ ñQ>oeZ, ^mH¥$AZwn-amA§AZwH|$, nwUo 
Source: Weather station, ICAR-NRC for Grapes, Pune

df© Am¡a ‘{hZm 
Year and Month

hdm VmnZm‘ (°C) 
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 daysÝ¶yZV‘
Min.

A{YH$V‘
Max.

Ý¶yZV‘
Min.

A{YH$V‘
Max.

OZdar January 2023 12.87 29.43 330.03 96.53 107.5 0.90 0

’$adar February 2023 10.79 33.14 25.46 89.25 147.5 6.20 1

‘mM© March 2023 14.28 33.41 31.68 85.10 188.0 4.00 0

Aà¡b April 2023 18.37 35.30 29.57 83.93 198.6 28.00 3

‘B© May 2023 22.52 34.74 33.32 78.90 245.4 9.80 0

OyZ June 2023 23.50 32.77 53.37 80.43 155.9 69.70 6

OwbmB© July 2023 23.04 30.43 75.06 90.00 46.1 39.10 6

AJñV August 2023 22.03 30.77 69.00 91.26 100.0 8.80 0

{gV§~a September 2023 22.23 32.10 68.13 91.87 57.1 305.00 16

Aºy$~a October 2023 19.13 35.57 42.25 90.35 139.3 29.53 2

Zd§~a November 2023 16.46 31.03 51.24 96.30 93.0 37.55 2

{Xg§~a December 2023 13.17 29.75 46.50 97.32 104.2 0.80 0

Hw$b Total 1582.6 539.38
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1. E~rAmB©- H¥${f-ì¶dgm¶ CØdZ

2. AmoQ>rE - AmoH«$mQ>m°pŠgZ E

3. EJ«r-H§$gmo{Q©>¶m [agM© ßboQ>’$m°‘©

4. A^mg‘AZwn- ApIb ^maVr¶ g‘Ýd¶H$ AZwg§YmZ
n[a¶moOZm

5. EE‘EEEg- H¥${f Am¡a g§~Õ joÌ ‘| gyú‘Ordm| Ho$ AZwà¶moJ

6. EnrS>m- H¥${f Am¡a àg§ñH¥$V ImÚ CËnmX {Z¶m©V {dH$mg
àm{YH$aU

7. EnrAmB©- ApßbHo$eZ àmoJ«mq‘J B§Q>a’o$g 

8. ~rEnr- ~opÝµOb A{‘Zmo ß¶w[aZ

9. ~rEb¶ynr- gd©loð> a¡pIH$ {Zînj ^{dî¶dmUr

10. grEE- H$m~m}pŠO{bH$ E{gS> E‘mBS²g

11. grgrgr- Šbmo‘u¹o$Q> ŠbmoamBS>

12. grEMEAmB©- ^maVr¶ ~mJdmZr g§Km| H$m n[ag§K

13. grAmB©~rAmagr- H|$Ðr¶ H$sQ>ZmeH$ ~moS>© Am¡a n§OrH$aU
g{‘{V

14. grS>ãë¶wEgEZ- H¡$‘am gj‘ dm¶abog g|ga ZoQ>dH©$

15. S>rS>rOr- Cn ‘hm{ZXoeH$ 

16. S>rEZE- {S>Am°ŠgramB~moÝ¶ypŠbH$ E{gS>

17. S>rE’$Ama- nwîn{dkmZ AZwg§YmZ {ZXoemb¶

18. S>rAmodr- bVm na ewîH$Z

19. S>rAmaS>r- AZwe§{gV H$s Xmo JwZr S>moµO

20. S>rEgEg- {ZU©¶ g‘W©Z àUmbr 

21. S>rEgQ>r- {dkmZ Am¡a àm¡Úmo{JH$s {d^mJ

22. S>r¶yEg- ñnï>Vm, EH$ê$nVm Am¡a pñWaVm

23. B©gr- nm¶grH$mar gm§Ð 

24. B©E‘Eg- BWmBb {‘WoZgë’$moZoQ>

25. B©¶y: ¶yamonr¶ g§K 

26. E’$EAmo- ImÚ Am¡a H¥${f g§JR>Z

27. E’$EgEgEAmB©- ̂ maVr¶ ImÚ gwajm Ed§ ‘mZH$ àm{YH$aU 

28. OrE3- {O~ao{bH$ Aåb

29. Or~rEg- AZwH«$‘U Ûmam OrZmoQ>mBqnJ

30. Orgr-E‘Eg/E‘Eg - J¡g H«$mo‘¡Q>moJ«m’$s-‘mg
ñnoŠQ´>mo‘oQ´>r/‘mg ñnoŠQ´>mo‘oQ´>r

31. OrEbE‘- gm‘mÝ¶rH¥$V a¡pIH$ ‘m°S>b

32. Or¶yAmB©- J«m{’$H$b ¶yµOa B§Q>aµ’o$g

33. EMnrEbgr-E’$EbS>r- Cƒ àXe©Z Vab H«$mo‘¡Q>moJ«m’$s-
à{VXr{á {S>Q>oŠQ>a

34. EMAmaS>rE’$- hmo{Q©>H$ëMa [agM© S>oìbn‘|Q> ’$m‘© 

35. AmB©~rE- B§S>mob ã¶y{Q>[aH$ Aåb 

36. ^mH¥$AZwn- ^maVr¶ H¥${f AZwg§YmZ n[afX

37. ^mH¥$AZwn-amA§AZwH|$ - ̂ mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ
H|$Ð

38. ^mH¥$AZwn-^mOàg§- ^mH¥$AZwn-^maVr¶ Ob à~§YZ
g§ñWmZ 

39. ^m~mAZwg§- ^maVr¶ ~mJdmZr AZwg§YmZ g§ñWmZ

40. AmB©Amagr- g§ñWmZ AZwg§YmZ g{‘{V

41. AmB©EgAmo- ‘mZH$sH$aU Ho$ {bE A§Vam©ï´>r¶ g§JR>Z

42. AmB©Q>rgr- Am§V[aH$ AZwbopIV ñnoga

43. H¥${dHo$- H¥${f {dkmZ H|$Ð 

44. EbAmoS>r- bmoJo[aW‘ Am°’$ Am°‹S>g

45. EbAmoŠ¶y- ‘mÌm H$s gr‘m

46. A^mg‘AZwn- ApIb ^maVr¶ g‘Ýd¶H$ AZwg§YmZ
n[a¶moOZm

bKwén 
Abbreviations



47. E‘OrE‘Or- ‘oam Jm§d ‘oam Jm¡ad

48. E‘EbE‘- {‘{lV a¡pIH$ ‘moS>

49. E‘AmoE- ‘o‘moa§S>‘ Am°’$ AgmogrEeZ

50. ‘’w$H¥${d- ‘hmË‘m ’w$bo H¥${f {dÚmnrR> 

51. ‘amÐm~mg- ‘hmamï´> amÁ¶ Ðmj ~mJmB©VXma g§K 

52. E‘AmaEb- A{YH$V‘ Ad{eï> gr‘m 

53. E‘Eg- ‘wam{eJ Am¡a ñHy$J

54. EZEE- Zoµ’$WbrZ E{g{Q>H$ E{gS>

55. amH¥$AZwàA- amï´>r¶ H¥${f AZwg§YmZ à~§YZ AH$mX‘r

56. EZE~rEb- narjU Am¡a A§em§H$Z à¶moJembmAm| Ho$ {bE
amï´>r¶ àË¶m¶Z ~moS>©

57. EZEAmB©E’$- amï´>r¶ H¥${f ZdmMma {Z{Y

58. amH¥$Cgyã¶y- amï´>r¶ H¥${f Cn¶moJr gyú‘Ord ã¶yamo

59. EZgr~rAmB©- Z°eZb g|Q>a ’$m°a ~m¶moQ>oŠZmobm°Or BÝ’$mo‘}eZ

60. EZB©EM- CÎma nydu nhm{‹S>¶m±

61. EZAmaEb- amï´>r¶ nam‘e© à¶moJembm

62. nrgrAma- nmobr‘aoµO MoZ [aEŠeZ

63. nrS>rgr- à{VeV amoJ {Z¶§ÌU

64. nrS>rAmB©- à{VeV amoJ gyMH$m§H$

65. nrEMAmB©… VwS>mB© nyd© A§Vamb

66. nrE‘B© - àmW{‘H$ {ZYm©aU, AZwdrjU Am¡a Am§H$bZ

67. nrnrE‘- nmQ>© na {‘{b¶Z

68. nrnrdr E§S> E’$Ama- nmXn {d{dYVm g§ajU Am¡a {H$gmZ
A{YH$ma àm{YH$aU 

69. nrEg- nm{Q©>H$b gmBO EZm{b{gg

70. nrQ>r- XjVm narjU
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71. Š¶yAmaQ>r - n§Mdfu¶ g‘rjm Xb

72. Š¶yQ>rEb… JwUmË‘H$ {deofVm bmogmB©

73. AmaEgr - AZwg§YmZ gbmhH$ma g{‘{V

74. AmaS>r- AZwe§{gV S>mog

75. AmaE‘nr - Adeof {ZJamZr ¶moOZm

76. AmaEZE- amB~moÝ¶ypŠbH$ E{gS>

77. AmaEgS>r- gmnoj ‘mZH$ {dMbZ

78. AmaQ>rAmB©- gyMZm H$m A{YH$ma

79. Eggr - KwbZerb gm§Ð 

80. EggrEgnr-AZwgy{MV Om{V Cn ¶moOZm

81. EgB©Ama~r - {dkmZ Am¡a A{^¶§Vm ‘§S>b

82. EgE‘S>r- gãOoŠQ> ‘¡Q>a {S>drOZ

83. EgEZnr- qgJb Ý¶ypŠbAmoQ>mBS> nmo{b‘mo{’©$ñ‘

84. EgnrB©- gm°{bS> ’o$g EŠñQ´>mŠeZ

85. Q>rEEgEgEbB©- Egmo{gEeZ, Bdmoë¶yeZ Am¡a qbHo$O Ûmam
{deofVm {dûcofU

86. Q>rEbE- àm¡Úmo{JH$s bmBg|g g‘Pm¡Vo

87. Q>rEgnr- Am{Xdmgr Cn¶moOZm

88. ¶yEMnrEbgr-E’$EbS>r- AëQ´>m-EMnrEbgr-à{VXr{á
(¶yEMnrEbgr-E’$EbS>r) {S>Q>oŠQ>a

89. ¶ynrAmoìhr- nm¡Ym| H$s ZB© {H$ñ‘m| Ho$ g§ajU Ho$ {bE
A§Vam©ï´>r¶ g§K

90. S>ãë¶yS>rOr- dm°Q>a {S>gnagb ½Œ¶mÝ¶yëg

91. S>~ë¶ynr- doQ>o~b nmCS>a

92. S>ãë¶y¶yB©- Ob à¶moJ j‘Vm 



1. ABI- Agri-Business Incubation 

2. AF- aflatoxins 

3. Agri-Consortia Research Platform

4. AICRP- All India Coordinated Research Project  

5. AMAAS- Application of Microorganisms in
Agriculture and Allied Sector 

6. APEDA- Agricultural and Processed Food
Products Export Development Authority 

7. API- Application Programming Interface 

8. BAP- Benzylaminopurine 

9. BLUP- Best Linear Unbiased Prediction

10. CAA- Carboxylic Acid Amides

11. CCC- Chlormequat Chloride 

12. CHAI - Confederation of Horticulture
Associations of India 

13. CIB&RC- Central Insecticides Board and
Registration Committee 

14. CWSN - Camera enabled wireless sensor
network 

15. DDG- Deputy Director General 

16. DNA- Deoxy Ribo-nucleic Acid 

17. DFR- Directorate of Floricultural Research 

18. DOV - Drying on Vine 

19. DRD - double the recommended dose 

20. DSS - Decision Support System 

21. DST- Department of Science and Technology 

22. DUS- Distinctness Uniformity and Stability  

23. EC- Emulsifiable Concentrate 

24. EMS- Ethyl Methanesulfonate 

25. Eu- European Union 

26. FAO- Food and Agriculture Organization 

27. FSSAI- Food Safety and Standard Authority of
India 

28. GA3- Gibberellic Acid 

29. GBS - Genotyping By Sequencing 

30. GC-MS/MS- Gas Chromatography-Mass
Spectrometry/ Mass Spectrometry 

31. GLM- Generalized Linear Model  42 
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32. GUI- Graphical User Interface 56 82

33. HPLC-FLD- High-performance liquid
chromatography-fluorescence detector 80

34. HRDF- Horticulture Research Development
Farm

35. IBA- Indole Butyric Acid 

36. ICAR- Indian Council of Agricultural Research 

37. ICAR-NRCG- ICAR-National Research Centre
for Grapes 

38. ICAR-IIWM-  ICAR-Indian Institute of Water
Management

39. IIHR- Indian Institute of Horticultural Research 

40. IRC- Institute Research Committee  

41. ISO- International Organization for
Standardization 

42. ITS- Internal Transcribed Spacer 

43. KVK- Krishi Vigyan Kendra 

44. LOD- logarithm of the odds 

45. LOQ- Limit Of Quantification 

46. MANAGE- National Institute of Agricultural
Extension Management 

47. MGMG - Mera Gaon Mera Gaurav 

48. MLM- Mixed linear mode 

49. MOA- Memorandum of Association 

50. MPKV- Mahatma Phule Krishi Vidyapeeth  

51. MRDBS- Maharashtra Rajya Draksh
Bagayatdaar Sangh 

52. MRL- Maximum Residue Limit  

53. MS- Murashige and Skoog

54. NAA- Naphthalene Acetic Acid 

55. NAARM- National Academy of Agricultural
Research Management 

56. NABL- National Accreditation Board for Testing
and Calibration Laboratories 

57. NAIF - National Agriculture Innovation Fund 

58. NBAIM- National Bureau of Agriculturally
Important Microorganisms 

59. NCBI- National Centre for Biotechnology
Information 



60. NEH- North Eastern Hills 

61. NRL- National Referral Laboratory 

62. PCR- Polymerase Chain Reaction 

63. PDC- Per cent Disease Control

64. PDI- Per cent Disease Index 

65. PHI- Pre-Harvest Interval  

66. PME- Priority Setting, Monitoring and
Evaluation 

67. PPM- Part Per Million 

68. PPV&FR- Protection of Plant Variety &
Farmer’s Rights 

69. PSA - Particle Size Analysis 

70. PT- Proficiency Test   

71. QRT- Quinquennial Review Team 

72. QTL- Qualitative Trait Loci 

73. RAC- Research Advisory Committee 

74. RD- recommended dose 

75. RMP- Residue Monitoring Plan  

76. RNA- Ribonucleic acid 
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77. RSD- Relative Standard Deviation

78. RTI- Right to Information 

79. SC- Soluble Concentrate 

80. SCSP-Scheduled Caste Sub Plan 

81. SERB- Science and Engineering Board 

82. SMD- Subject Matter Division 

83. SNP-Single-Nucleotide Polymorphism 

84. SPE- solid phase extraction

85. TASSLE- Trait Analysis by Association,
Evolution and Linkage 

86. TLA- Technology License Agreement 

87. TSP- Tribal Sub-Plan 

88. UHPLC-FLD - Ultra-HPLC-fluorescence
(UHPLC-FLD) detector 

89. UPOV- International Union for the Protection of
New Varieties of Plants 

90. WDG - Water Dispersible Granules 

91. WP- Wettable powder 

92. WUE- Water Use Efficiency 
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