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A§Jya ({dQ>rg {d{Z’o$am Eb.) EH$ à‘wI {Z¶m©Vj‘ ’$gb {OgZo
amï´>r¶ H$mof ‘| d¥{Õ ‘| ^r gamhZr¶ ^mJrXmar {Z^mB© h¡ ¶h df©
2022 Ho$ {Z¶m©V ‘| 10.48 à{VeV H$s d¥{Õ go ñnï> hmoVm h¡&
‘hmamï´> Am¡a H$Zm©Q>H$, Xoe Ho$ à‘wI A§Jya CËnmXH$ amÁ¶ h¢& df©
2022 Ho$ Xm¡amZ H$moB© ~‹S>r éH$mdQ>| gm‘Zo Zht AmBª Am¡a CËnmXZ
g§VmofOZH$ ahm&

H|$Ð ‘| pñWV amï´>r¶ g{H«$¶ OZZÐì¶ ñWb ‘| 481 à{d{ï>¶m± h¡&
é{MH$a bjUm| dmbo à{d{ï>¶m| H$m Cn¶moJ {d{eï> A§Jya gwYma
H$m¶©H«$‘m| ‘| {H$¶m Om ahm h¡& A§Jya gwYma H$m¶©H«$‘m| Ho$ g§~§Y ‘|
‘{U, JwÀN> Am¡a g§doXr bjUm| Ho$ AmYma na Q>o~b Am¡a {H$e{‘e
CÔoí¶m| Ho$ {bE ~mah g§H$am| H$s nhMmZ H$s JB©Wr& âbo‘ grS>b¡g
go g§V{V {dH$mg Ho$ {bE go ^«yU ~Mmd àmoQ>moH$m°b H$mo ‘mZH$sH¥$V
{H$¶m J¶m& AmZwd§{eH$ gm‘mJ«r H$mo dñVw {d{eï> àOZZ H$m¶©H«$‘
O¡go {H$ ‘moQ>o ‘{U Am¡a T>rbo JwÀN>o, a§J, gyIm Am¡a bdUVm
ghZerbVm Ho$ {bE Cn¶moJ ‘| bm¶m Om ahm h¡& H¡$amo{bZm
ãb¡H$amoµO Am¡a Wm°‘gZ grS>b¡g Ho$ 55E’$1 g§H$am| Ho$ Š¶yQ>rEb
{dûcofU Zo ‘{U b§~mB©, ‘{U Mm¡‹S>mB©, ‘{U dOZ, JwÀN> dOZ,
àW‘ emIm b§~mB© Am¡a S§>R>b b§~mB© O¡go {d{^Þ bjUm| Ho$ {bE
AmZwd§{eH$ joÌm| H$s nhMmZ H$aZo ‘| g’$bVm àmá hþB© h¡&
AmU{dH$ àOZZ H$m¶©H«$‘ Ûmam A§Jya H$s ZB© {H$ñ‘ Ho$ {dH$mg
H$s Ad{Y H$mo H$‘ H$aZo ‘| ghm¶Vm {‘boJr&

‘ybd¥§Vm| Ho$ narjU ‘| ‘m§Oar {H$e{‘e, ‘m§Oar ‘o{S>H$m A¡a ‘m§Oar
ZdrZ Ho$ {bE S>m°J[aO H$mo ~ohVa nm¶m J¶m& hmbm±{H$ 1103nr
na H$b{‘V {H«$‘gZ grS>b¡g Zo H$m’$s A{YH$ CnO XO© H$s& n¡Z
dmînrH$aU Am¡a {dH$mg MaUm| na AmYm[aV CngVh qgMmB© go
Ho$db 216.1 {‘‘r qgMmB© Ob H$m Cn¶moJ H$aHo$ AÀN>r CnO
àmá hþB©& 

amoJ à~§YZ ‘m°S>çyb Ûmam H$sQ> Ho$ à^mdr {Z¶§ÌU Ho$ gmW ñào H$s
g§»¶m ‘| bJmVma H$‘r nmB© JB©& A§Jya H$s {H$ñ‘m| go AbJ {H$E
JE ’§$Jb E§S>mo’$mBQ²g ^r gë’$a Ho$ {bE AË¶{YH$ AZwHy$b nmE
JE& EpŠQ>d H$m~©Z Z¡ZmoH$Um| H$mo H$sQ>ZmeH$ Adeof {dûcofU ‘|
g’$mB© EO|Q> Ho$ ê$n ‘| Cn¶moJ Ho$ {bE V¡¶ma {H$¶m J¶m& amoJ
à~§YZ Ho$ {bE A§Jya nmo‘og AH©$ ’§$ŠeZb H$mBQ>mogmZ Z¡ZmoH$U
V¡¶ma {H$E JE& ¶yamonr¶ g§K Ho$ Xoem| ‘| {Z¶m©VhoVw Q>o~b A§Jya Ho$

Grape (Vitis vinifera L), the key exportable crop is
responsible for accentuating the national exchequer,
as is evident from the 10.48 per cent growth of the
exports in 2022. Maharashtra and Karnataka are the
major grape growing states in the country. During the
year 2022, no major bottlenecks were encountered
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. Twelve
hybrids were identified for table and raisins purposes
based on berries, bunches and sensory parameters.
Protocols was standardized for development of
embryo rescue progeny from Flame Seedless.
Genetic stock was developed for object specific
breeding programme such as for bold berries and
loose bunch, colour, drought and salinity tolerance.
The QTL analysis of 55F1 hybrids of Carolina
Blackrose and Thompson Seedless enabled to identify
genetic regions for various traits such as berry length,
berry width, berry weight, bunch weight, first
ramification length and peduncle length. This will aid
in molecular breeding programme for shortening the
period for development new grape variety. 

In the rootstock trial Dogridge was found superior for
Manjari Kishmish, Manjari Medika and Manjari
Naveen. However Crimson Seedless recorded
significantly higher yield on 1103P. Subsurface
irrigation based on pan evaporation and crop growth
gave a good yield utilizing only 216.1 mm of
irrigation water. 

Use of biointensive disease management modules
showed continuous reduction in the number of sprays
with effective control of the pest. Fungal endophytes
isolated from grape varieties were also found highly
compatible to sulphur. Activated carbon nanoparticles
were prepared for their use as clean up agent in
pesticide residue analysis. For disease management a
grape pomace extract functionalized chitosan
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Adeof {ZJamZr H$m¶©H«$‘ ‘|, E‘AmaEb A{YH$Vm H$s [anmoQ>© Ho$
AmYma na, df© 2021-22 ‘| Ho$db 402 à^mdr Am§V[aH$ AbQ>©
Wo, Omo Hw$b {dûcofU {H$E JE Z‘yZm| H$m Ho$db 3.40 à{VeV
Wm&

¶h H|$Ð ’$bm| na ^mH¥$AZwn-A^mgAZwn Ho$ VhV Mb aho A§Jya
à¶moJm| Ho$ {bE EH$ g‘Ýd¶ H|$Ð Ho$ ê$n ‘| ^r H$m‘ H$a ahm h¡&
A~ VH$ VrZ {H$ñ‘| {Og‘| ‘m§Oar ‘o{S>H$m, ‘m§Oar í¶m‘m Am¡a
‘m§Oar {H$e{‘e H$mo A^mgAZwn Ho$ ‘mÜ¶‘ go {d{^Þ CÔoí¶m| Ho$
{bE amï´>r¶ ñVa na Omar {H$¶m J¶m& BgHo$ Abmdm H$Zm©Q>H$,
‘Ü¶ àXoe, ‘hmamï´>, V{‘bZmSw> Am¡a Vob§JmZm joÌm| Ho$ {bE ‘m¡g‘
AmYm[aV Am°ZbmBZ amoJ Am¡a H$sQ> [añH$ AmH$bZ Am¡a gbmhH$ma
àUmbr H$mo ‘mÝ¶ {H$¶m J¶m& A§Jya ‘| S>r¶yEg narjU Ho$ {bE
EH$ ZmoS>b H|$Ð hmoZo Ho$ ZmVo, BgZo nrnrdr Am¡a E’$Ama àm{YH$aU,
ZB© {Xëbr Ho$ gmW A§Jya H$s {H$ñ‘m| Ho$ n§OrH$aU H$s gw{dYm
àXmZ H$s h¡& Bg Ad{Y Ho$ Xm¡amZ VrZ Cå‘rXdma A§Jya H$s {H$ñ‘m|
(‘m§Oar í¶m‘m, {gÕ JmoëS>Z Am¡a ãb¡H$ {¹$Z ~oar) H$mo n§OrH¥$V
{H$¶m J¶m&

‘hmamï´> ‘| {H$gmZm| H$mo Hw$b 150 ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV {H$¶o
JE& H|$Ð H$s E~rAmB© J{V{d{Y Ho$ VhV nm§M 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 Mma E‘AmoE na hñVmja
{H$E JE& ~m§Hw$am ‘| dm{UpÁ¶H$ A§Jya H$s IoVr Zo AÀN>r à{V{H«$¶m
Xr h¡& EggrEgnr H$m¶©H«$‘ Ho$ VhV, Ah‘XZJa Am¡a OmbZm
{Obm| Ho$ nm§M Jm§dm| Ho$ bm^m{W©¶m| H$mo Cd©aH$, H$sQ>ZmeH$,
gmo¶m~rZ Ho$ ~rO Am¡a ~JrMo Ho$ nm¡Ym| H$s amonU gm‘J«r O¡go BZnwQ>
{XE JE& Bgr Vah, Q>rEgnr H$m¶©H«$‘ Ho$ VhV, Zmam¶UJm§d {Obo
Ho$ bm^m{W©¶m| H$mo ñào¶a, ãbmoAa Am¡a ‘¡ZwAb hmW go g§Mm{bV
grS>a O¡go BZnwQ> {XE JE& EZB©EM H$m¶©H«$‘ Ho$ VhV, {‘Omoa‘ Ho$
amÁ¶ {d^mJ H$mo H$b{‘V nm¡Ym| H$s Amny{V© H$s JB©&

S>m°. {h‘m§ew nmR>H$, g{Md, S>o¶a Am¡a ‘hm{ZXoeH$, ^mH¥$AZwn,
S>m°. A.Hw$. qgh Cn‘hm{ZXoeH$ ~mJdmZr {dkmZ, ^mH¥$AZwn, S>m°.
dr. nm§S>o Am¡a S>m°. ~r.Ho$. nm§S>o, ES>rOr, ~mJdmZr {dkmZ,
^mH¥$AZwn H$m ‘mJ©Xe©Z Am¡a {Za§Va à~§YZ h‘| Bg ‘rb Ho$ nËWa
H$mo hm{gb H$aZo ‘| gj‘ ~Zm gH$Vo h¢& h‘ ‘hmamï´> amÁ¶ Ðmj
~Jm¶VXma g§K Am¡a AÝ¶ {hVYmaH$m| H$mo CZHo$ g‘¶ na g‘W©Z
Am¡a h‘mao d¡km{ZH$m| Ho$ gmW K{Zð> gh^m{JVm Ho$ {bE ̂ r YÝ¶dmX
XoVo h¢&

nanoparticles were prepared. In the Residue
Monitoring Program for table grapes for export to EU
countries, the effective internal alerts for the season
2021-22 were only 402 which accounted for only 3.40
per cent of the total analysed samples.

The centre is also working as a coordinating centre
for grape experiments under ICAR-AICRP on Fruits.
Till date three varieties viz. Manjari Medika, Manjari
Shyama and Manjari Kishmish were release at
national level for various purpose through AICRP
mode. Also weather based online disease and pest risk
assessment and advisory system was validated for
Karnataka, Madhya Pradesh, Maharashtra, Tamil
Nadu and Telangana regions. Being a nodal centre for
DUS testing in grapes, it has facilitated the
registration of grape varieties with PPV&FR
Authority, New Delhi. During the period three
candidate grape varieties (Manjari Shyama, Siddh
Golden and Black Kwin Berry) were registered. 

Total 150 soil health cards were distributed to the
farmers in Maharashtra. Five sensitization/awareness
program under ABI activity of the centre were
conducted and four MOAs were signed to support
business and start up ideas. Commercial grape
cultivation in Bankura has given good response.
Under SCSP programme, beneficiaries from five
villages from Ahmednagar and Jalna districts were
given inputs like fertilizers, pesticides, soybean seeds
and planting material of orchard plants. Similarly,
under TSP programme, inputs like sprayers, blowers
and manual hand operated seeders were given to
beneficiaries of Narayangaon district. Under NEH
programme, grafted plants were supplied to the State
Department of Mizoram.

The guidance and constant management from Dr.
Himanshu Pathak, Secretary, DARE and DG, ICAR,
Dr A.K. Singh, DDG, Horticulture Sciences, ICAR,
Dr V. Pandey and Dr B.K. Pandey, ADGs,
Horticultural Sciences, ICAR could enable us to
achieve this milestone. 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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^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¡&

2022 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 ’$bZ ‘| AmE 319 à{d{ï>¶m| H$m JwÀN> Am¡a ‘{U bjUm|
Ho$ {bE AmH$bZ {H$¶m J¶m& JwÀN> dOZ Ho$ {bE CƒV‘ {^ÞVm
XO© H$s JB©&

A§Jya H$m AmZwd§{eH$ gwYma
g§ñWmZ ‘| {dH${gV E’$1 g§H$am| H$m JwÀN> g‹S>Z Ho$ {bE AmH$bZ
{H$¶m J¶m& EM06.21, EM59.21, EM54.23 Am¡a EM 25.24
g§H$am| ‘| JwÀN> g‹S>Z Zht nm¶m J¶m& ‘{U, JwÀN> Am¡a {d{^Þ
g§doXr ‘mnX§S>m| Ho$ AmYma na; Q>o~b CÔoí¶ Ho$ {bE AmR> g§H$a
(EM84.24, EM58.24, EM68.24, EM100.24, EM65.24,
EM76.24) Am¡a {H$e{‘e CÔoí¶ Ho$ {bE Mma g§H$a (EM09.21,
EM58.24, EM01.23 Am¡a EM68.24) H$s nhMmZ H$s JB©& 

BgHo$ Abmdm, àOZZ H$m¶©H«$‘ ‘| AmJo Cn¶moJ Ho$ {bE ñdm^m{dH$
ê$n go ‘moQ>o ‘{U, T>rbo JwÀN>o Am¡a ‘{U Ñ‹T>Vm O¡go Hw$N> é{MH$a
bjUm| Ho$ {bE E’$1 nhMmZo JE& 

âbo‘ grS>b¡g go g§VmZ {dH$mg Ho$ {bE ^«yU ~Mmd nÕ{V Am¡a
amonmB© hoVw CZHo$ g»V hmoZo Ho$ {bE àmoQ>moH$m°b ‘mZH$sH¥$V {H$¶m
J¶m Vm{H$ ì¶mdgm{¶H$ ê$n go Am{W©H$ bjUm| Ho$ {bE CZH$m
AmH$bZ {H$¶m Om gHo$& ~‹S>r ‘{U Am¡a T>rbo JwÀN>m| hoVw aoS> ½bmo~

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 is
being carried out under broad areas of genetic
resource management and biotechnology, production,
plant health management, postharvest technology and
value addition. Besides institutional research
programs, externally funded projects are also in
progress. The Centre also undertakes consultancy
services and contractual researches as per mandate. 

The research achievements made during 2022 are
summarized below: 

Conservation, characterization and
utilization of grape
Presently 481 accessions are maintained in the
National Active Germplasm Site-Grapes at ICAR-
NRCG, Pune. Among these, 319 accessions in fruiting
stage were evaluated for bunch and berry parameters.
Highest variation was recorded for bunch weight.

Genetic improvement of grape
F1 hybrids developed at the institute were evaluated
for bunch rotting. No bunch rotting was observed in
hybrids H06.21, H59.21, H54.23 and H25.24. Based
on berry, bunch and various sensory parameters; eight
F1s for table purpose (H84.24, H58.24, H68.24,
H100.24, H65.24, H76.24) and four F1s for raisin
purpose (H09.21, H58.24, H01.23 and H68.24) were
identified. 

Also, F1s were identified for various traits of interest
such as naturally bold berries, loose bunches and
berry firmness for further being used in breeding
programme. 

Protocols were standardized for development of
embryo rescue progeny from Flame Seedless and their
hardening for transplanting in the field for evaluating
commercially economic traits. Further, 78 F1s were
developed from Red Globe x Thompson Seedless (52)
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� Wm°‘gZ grS>b¡g (52) Am¡a aoS> ½bmo~ � âbo‘ grS>b¡g (26)
H«$m°g go Hw$b 78 E’$1 {dH${gV {H$E JE Am¡a CÝho joÌ ‘|
àñWm{nV {H$¶m J¶m&  a§JrZ {H$ñ‘m| Ho$ AmZwd§{eH$ gwYma Ho$ {bE
N>h AbJ-AbJ H«$m°g go {dH${gV 177 E’$1 H$mo 61 Iwbo
nam{JV aoS> ½bmo~ ~obm| Ho$ gmW joÌ ‘| ñWm{nV {H$¶m J¶m& gyIo
Am¡a bdUVm g{hîUwVm AmZwd§{eH$ gwYma H$m¶©H«$‘ Ho$ A§VJ©V,
S>m°J[aO H$mo ‘mV¥ n¡V¥H$ Ho$ ê$n ‘| Cn¶moJ H$aVo hþE 131 JwÀN>m|
na namJrH$aU {H$¶m J¶m& hmbm§{H$ S>m°J[aO go g§H$aU H$a Ho$db
Xmo ~ob| Am¡a EH$ goëµâS> ~ob hr ñWm{nV H$s JB© Wt&

Hw$b Zm¡ Cå‘rXdma {H$ñ‘m| H$m Am°Z-gmBQ> S>r¶yEg narjU {H$¶m
J¶m& àm{YH$aU H$mo àñVwV S>r¶yEg narjU S>oQ>m Ho$ AmYma na,
EH$ g§ñWmZ {H$ñ‘ (‘m§Oar í¶m‘m) Am¡a Xmo {H$gmZ {H$ñ‘m| ({gÕ
JmoëS>Z Am¡a ãb¡H$ Ho${dZ ~oar) H$mo nrnrdr Am¡a E’$AmaE, ZB©
{Xëbr Ho$ gmW n§OrH¥$V {H$¶m J¶m& 

H¡$amo{bZm ãb¡H$amoO � Wm°‘gZ grS>b¡g Ho$ 55 E’$1 Ho$ Š¶yQ>rEb
{dûcofU Ûmam go ‘{U b§~mB©, ‘{U Mm¡‹S>mB©, ‘{U dOZ, JwÀN>
dOZ, nhbr emIm H$s b§~mB© Am¡a S§>R>b b§~mB© O¡go {d{^Þ JwUm|
Ho$ {bE Š¶yQ>rEb joÌm| H$mo nhMmZm J¶m& EH$ gm¡ AÆ>mB©g OZZÐì¶
à{d{ï>¶m| Ho$ EgEZnr Am¡a ’o$ZmoQ>mB{nH$ S>oQ>m Ho$ AmYma na ‘{U
b§~mB©, ‘{U dOZ, ‘{U Mm¡‹S>mB©, JwÀN> b§~mB©, JwÀN> ‘mÌm, JwÀN>
dOZ, JwÀN> Mm¡‹S>mB©, nhbr emIm b§~mB©, ‘{U g§»¶m Am¡a
emImAm| H$s g§»¶m Ho$ {bE ‘mH©$a-bjU g§~§Ym| H$s nhMmZ H$s
JB©& g§~§{YV bjUm| Am¡a JwUgyÌ ñWmZ Ho$ AmYma na Mmbrg
EgEZnr H$m M¶Z {H$¶m J¶m& ‘{U ì¶mg, ‘{U b§~mB© Am¡a ‘{U
dOZ Ho$ {bE Ebrb {d{eï> ‘mH©$a ~ZmE JE Am¡a CZH$m gË¶mnZ
àJ{V na h¡&

A§Jyam| ‘| X¡{hH$ ̂ «yUOZZ Ho$ {bE àmoQ>moH$m°b ‘mZH$sH¥$V {H$¶m J¶m&
E‘EgAmB© ‘r{S>¶m na H$ëMa {H$E JE EŠgßbm§Q²g ‘| 4.5 E‘E‘
~rEnr Am¡a 5 E‘E‘ 2,4 S>r Ho$ Cn¶moJ go A§S>me¶ H$ëMa ‘o
H¡$br àmá {H$E JE Am¡a X¡{hH$ ^«yUOZZ XoIm J¶m& A§Hw$[aV hþE
100 ^«yUm| ‘| gm‘mÝ¶ go Agm‘mÝ¶ A§Hw$am| H$m AZwnmV 1:4 ànQ>
hþAm&

A§Jya ‘| JwUdÎmm, CËnmXH$Vm VWm pñWaVm ~‹T>mZo
Ho$ {bE CËnmXZ VH$ZrH$m| H$m {dH$mg Am¡a emoYZ
‘ybd¥§V AmH$bZ narjU ‘|, S>m°J[aO na H$b{‘V {H$E JE ‘m§Oar
{H$e{‘e, ‘m§Oar ‘o{S>H$m, ‘m§Oar ZdrZ Am¡a Wm°‘gZ grS>b¡g
A§Jya ~obm| H$m àXe©Z {dH$mg; CnO Am¡a ‘{U JwUdÎmm bjUm|
Ho$ AmYma na AÝ¶ ‘ybd¥§Vm| H$s VwbZm ‘| ~ohVa nm¶m
J¶m& hmbm§{H$, {H«$‘gZ grS>b¡g ‘|, 1103nr na CJmB© JB©
~obm| ‘| H$m’$s A{YH$ CnO, JwÀN> dOZ Am¡a nU© joÌ XO© {H$¶m
J¶m&

and Red Globe x Flame Seedless (26) crosses and
established in the field for the objectives of bold
berries and loose bunches. For the genetic
improvement of coloured varieties, 177 F1s
developed from six different crosses were established
in the field along with the 61 open pollinated Red
Globe vines. In the genetic improvement for drought
and salinity tolerance programme, 131 bunches were
crossed using Dogridge as the maternal parent.
However, only two crossed and one selfed vines from
Dogridge were established. 

Total nine candidate varieties were on-site DUS
tested. Based on the DUS test data submitted to the
PPV&FR Authority, one institute variety (Manjari
Shyama) and two farmer’s varieties (Siddh Golden
and Black Kwin Berry) were registered with
PPV&FRA, New Delhi.  

The QTL analysis of 55 F1s of Carolina Blackrose x
Thompson Seedless enabled to identify QTL regions
for berry length, berry width, berry weight, bunch
weight, first ramification length and peduncle length.
Marker-trait associations were identified for berry
length, berry weight, berry width, bunch length,
bunch volume, bunch weight, bunch width, first
ramification length, number of berries and
ramifications based on SNP and phenotypic data of
128 germplasm accessions. Forty SNPs were selected
based on the associated traits and chromosome
location. Allele specific markers were designed for
berry diameter, length and weight and their validation
is currently under progress.

The protocol for somatic embryogenesis in grapes
was standardized. Calli were obtained in ovary
cultures cultured on MSI media containing 4.5 mM
BAP and 5 mM 2,4-D;  and somatic embryogenesis
was observed. Among the 100 embryos germinated,
the ratio of normal to abnormal seedlings was 1:4.

Development and refinement of produc-
tion technologies for enhancing quality,
productivity and sustainability in grape
In the rootstock evaluation trial, the performance of
Manjari Kishmish, Manjari Medika, Manjari Naveen
and Thompson Seedless grapevines grafted on
Dogridge was found superior compared to other
rootstocks based upon growth, yield and berry quality
parameters. However, in case of Crimson Seedless,
significantly higher yield, bunch weight and leaf area
was recorded in vines raised on 1103P.
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joÌ H$s pñW{V Ho$ VhV àH$me dH«$ ‘mn go nVm Mbm h¡ {H$
S>m°J[aO ‘ybd¥§V na bJmE JE Wm°‘gZ grS>b¡g Am¡a ~¢½bmoa ãby
‘| bJ^J 1300-1400 Am¡a 900-1000 μmol m-2s-1 na
àH$me g§V¥{á Wr Am¡a nwînU AdñWm ‘| àH$me à{Vny{V©  20 go
30 μmol m-2s-1 Ho$ ~rM Wr& 

S>m°J[aO na H$b{‘V {H«$‘gZ {gS>b¡g ~obm| H$s d¥{Õ MaUdma
nmofH$ VÎd Am¡a nmZr H$s Amdí¶H$Vm H$mo ‘mZH$sH$aU H$aZo hoVw
ewê$ H$s JB©&

Bg n[a¶moOZm¶m| go nVm MbVm h¡ {H$ Vgbm dmînrH$aU Am¡a
’$gb d¥{Õ MaU Ho$ AmYma na CngVh qgMmB© CnMma go Ho$db
216.1 {‘‘r {gMmB© nmZr H$m Cn¶moJ H$aHo$ 83.0 {H$J«m A§Jya/
{‘‘r qgMmB© Ob Ho$ CƒV‘ Ob Cn¶moJ XjVm go 17.95
VZ/hoŠQ>o¶a A§Jya H$m CËnmXZ hþAm& bm¡h Am¡a qµOH$ Ho$ Z¡Zmo
’$mo‘y©boeZ Ho$ AdbmoH$Z AÜ¶¶Z go ‘{U Am¡a nÎmm| ‘| bm¡h Am¡a
qµOH$ H$s ‘mÌm nma§nm[aH$ VarH$m| H$s VwbZm ‘| A{YH$ nm¶m J¶m&  

A§Jya ‘| EH$sH¥$V g§ajU àm¡Úmo{J{H$¶m| H$m {dH$mg
Am¡a emoYZ
H|$Ð Ho$ A§Jya ~JrMm| ‘| O¡d-JhZ amoJ à~§YZ ‘m°S>çyb Ho$
H$m¶m©Ýd¶Z Ho$ n[aUm‘ñdê$n ñào H$s g§»¶m ‘| 7-8 à{VeV KQ>V
hþB©& gm‘mÝ¶ {H$gmZ àWmAm| H$s VwbZm ‘| {H$gmZm| Ho$ A§Jya ~JrMm|
‘| ‘m°S>çyb Ho$ àXe©Z Ûmam H$‘ H$sQ>ZmeH$/amgm¶{ZH$ Adeofm|
Ho$ gmW-gmW amoJ Am¡a H$sQ> H$s KQ>ZmAm| ‘| ^r KQ>V nmB© JB©& 

amoJ ‘wº$ Am¡a Adeofm| Ho$ AZwê$n A§Jya Ho$ CËnmXZ Ho$ {bE O¡d-
JhZ amoJ à~§YZ H$m¶©H«$‘ Ho$ H$m¶m©Ýd¶Z Ho$ {bE A§Jya go Ow‹S>o
amoJmUwAm| Ho$ AbJmd Am¡a bjU dU©Z na H$m¶© {H$¶m J¶m& A§Jya
H$s ~ob Ho$ {d{^Þ ‘{U {dH$mg MaUm| go Hw$b 46 ~¡ŠQ>r[a¶m,
36 H$dH$ Am¡a VrZ ¶rñQ> ê$nmË‘H$ ê$n go {^Þ H$m nVm Mbm&
BZ {dQ´>mo H$ån¡{Q>{~{bQ>r EZm{b{gg go nVm Mbm h¡ {H$ Q´>mBH$moS>‘m©
E’«$mohm{O©¶mZ‘ EµOmopŠgñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, ‘oßQ>mBb
S>mBZmoH¡$n, âbŠgmnm¶amoŠg¡S> Am¡a nm¶amŠbmoñQ´>mo{~Z Am¡a gë’$a
Ho$ ’$m°‘y©boeZ Ho$ AZwHy$b Wm& A§Jya Ho$ nmCS>ar {‘bS>çy H$mo {Z¶§{ÌV
H$aZo ‘| n§OrH¥$V H$dH$Zmer Ho$ gmW ~m¶moH§$Q´>mob EO|Q>m| H$s
AZwHy$bVm Ho$ {bE joÌ ‘yë¶m§H$Z go nVm Mbm h¡ {H$ Q´>mBH$moS>‘m©
EñnoaobmoBS²g H$mo EµOmopŠgñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, ‘oßQ>mBb
S>mBZmoH¡$n Am¡a âbŠgnm¶amoŠg¡S> + nm¶amŠbmoñQ´>mo{~Z Am¡a gë’$a
Ho$ gmW d¡H$pënH$ ê$n go nmCS>ar {‘bS>çy Ho$ pIbm’$ à^mdr
nm¶m J¶m& 

~¡{gbg {bMo{Z’$mo{‘©g Am¡a ~¡{gbg g~{Q>{bg H$mo
EµOmopŠgñQ́>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, gë’$a Am¡a hoŠgmH$moZmµOmob
Ho$ gmW g§JV nm¶m J¶m& Xmo à‘moQ>a ¶moJm| AWm©V AH$m© {‘aoH$b

The light curve measure under field condition showed
that the Thompson Seedless and Bangalore Blue
grafted on Dogridge rootstock had light saturation
approximately at 1300-1400 and 900-1000 μmol
m-2s-1 and light compensation between 20 to 30 μmol
m-2s-1 at the flowering stage.

A new project, initiated to standardize growth stage-
wise nutrient and water requirement of Crimson
Seedless vines raised on Dogridge rootstock. 

It showed that subsurface irrigation treatment based
upon pan evaporation and crop growth stage produced
17.95 t/ha of grapes utilizing only 216.1 mm of
irrigation water with highest water use efficiency of
83.0 kg grapes/mm of irrigation water applied. The
study on applications of nano formulations of iron and
zinc revealed higher iron and zinc levels in berries and
leaves compared to their conventional forms.

Development and refinement of integrated
protection technologies in grape
The implementation of bio-intensive disease
management module in institute vineyards resulted in
7-8 per cent reduction in the number of pesticide
sprays. Further demonstration of the module in the
farmers’ plots exhibited lower disease and pest
incidences along with lower pesticide/chemical
residues in comparison to normal farmers’ practices.

Work was conducted on isolation and characterization
of grape associated microbes to evaluate them for
implementation of bio-intensive disease management
schedule for production of disease-free and MRL-
compliant grapes. Total 46 bacteria, 36 fungi and 3
morphologically distinct yeasts were identified from
different berry development stages of grapevine. In
vitro compatibility analysis showed that Trichoderma
afroharzianum was compatible to azoxystrobin,
kresoxim methyl, meptyl dinocap, fluxapyroxad and
pyraclostrobin and formulations of Sulphur. The field
evaluation for compatibility of biocontrol agents with
registered fungicides in controlling the powdery
mildew of grapes revealed that the Trichoderma
asperelloides alternated with azoxystrobin, kresoxim
methyl, meptyl dinocap, fluxapyroxad +
pyraclostrobin and sulphur was effective against
powdery mildew. 

Bacillus licheniformis and Bacillus subtilis were
found compatible with azoxystrobin, kresoxim
methyl, sulphur and hexaconazole. Two promoter
formulations viz. Arka Miracle and Arka Actino plus
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Am¡a AH$m© EpŠQ>Zmo ßbg Zo nmCS>ar {‘bS>çy {Z¶§ÌU Ho$ {bE
~m¶moH§$Q´>mob EO|Q>m| Am¡a d‘udm°e Ho$ gmW V~Xrbr ‘| bmJy H$aZo
na ~ohVa àXe©Z {H$¶m& AH$m© EpŠQ>Zmo ßbg g~go à^mdr nm¶m&

A§Jya H$s Xg {H$ñ‘m| H$s n{Îm¶m| go BŠ¶mdZ H$dH$ E§S>mo’$mBQ²g
n¥WH$ {H$E JE& BZ‘| Eñna{Jbg àOm{V Mma {H$ñ‘m| ‘|, O~{H$
EZ AmoamBOr Am¡a Eñna{Jbg âbodg g^r Xg {H$ñ‘m| ‘| ‘m¡OyX
Wr& BgHo$ Abmdm, 73 ’§$Jb E§S>mo’$mBQ²g H$mo ‘m{UH$ M‘Z Am¡a
H¡$~aZoQ> gm°{dZm¡ Ho$ {d{^Þ ^mJm| go AbJ {H$¶m J¶m Am¡a
AmU{dH$ AmYma na d{U©V {H$¶m J¶m& g§JVVm naI go nVm Mbm
{H$ Mma AmBgmoboQ²g MCB1, MCB4, MCB6 Am¡a MCB10 Zo
H«o$gmopŠg‘ {‘WmBb 44.3 SC Am¡a gë’$a 80 S>ãë¶y nr Ho$ gmW
AË¶{YH$ g§JVVm {XImB©& Xmo AmBgmoboQ²g AWm©V MCB2 Am¡a
MCB5 gë’$a 80 S>ãë¶y nr Ho$ gmW AË¶{YH$ g§JV Wo&

S>mCZr {‘bS>çy à~§YZ hoVw Q´>mBH$moS>‘m© àOm{V¶m| H$s agm¶ZrH$
AZwHy$bVm AÜ¶¶Z go nVm Mbm h¡ {H$ Q´>mBH$moS>‘m©, ‘¡ZH$moµOo~ 75
S>ãë¶y nr, ’$mogoQ>mBb AI 80 S>ãë¶y nr Am¡a H$m°na hmBS´>m°ŠgmBS>
53.8DF Ho$ gmW AË¶{YH$ g§JV Wm& Bgr Vah AbJ {H$E JE
~¡ŠQ>r[a¶b E§S>mo’$mBQ²g H$mo H$m°na Am°ŠgrŠbmoamBS> 50% S>ãë¶y
nr (2.4 J«m/br), H$gwJm‘mB{gZ 5% + H$m°na Am°ŠgrŠbmoamBS>
45% S>ãë¶y nr (0.75 J«m/br), gë’$a (2 J«m/br), ‘oQ´>m’o$ZmoZ
500 G/L (0.25 {‘/br) Am¡a H$m°na gë’o$Q> 47.15% +
‘¡ZH$moOo~ 30% (5 J«m/br) Ho$ gmW g§JVnyU© nm¶m J¶m&

A§Jya H$s IoVr Ho$ {bE ñdMm{bV {ZJamZr Am¡a gbmhH$ma àUmbr
Ho$ {dH$mg Ho$ {bE ‘erZ b{ZªJ hoVw, S>mCZr {‘bS>çy Am¡a pâb¶m
~rQ>b VZmd N>{d¶m| H$mo H¡$ßMa {H$¶m J¶m& VZm ~oYH$ "gobmoñQ>Zm©
ñH¡$~«oQ>a' Ho$ O¡{dH$ MH«$ H$m AÜ¶¶Z CgHo$ à~§YZ Ho$ {bE {H$¶m
J¶m& H$moBZmo~m¶§Q> {S>ßQ>oamZ naOrdr g§H«$‘U Ho$ H$maU ~moaa bmdm©
MaU H$m {dñVm[aV OrdZ H$mb XoIm J¶m& Zm{gH$ Am¡a gmobmnwa
joÌ ‘| à^m{dV A§Jya ~JrMm| H$m gd}jU H$aZo go CnO ‘| H$‘r
Am¡a g§H«$‘U Ho$ H$maU dm°Q>a ~oar H$s ‘mÌm ‘| d¥{Õ H$m nVm Mbm&
AmR> CÎmoOZmAm| H$s Amoa H$sQ> H$s Amoëµ’¡$ŠQ>mo‘rQ>a ~m¶moAgo
à{V{H«$¶m Zo {‘WmBb ¶yOoZm°b, htJ, Zr‘ Ho$ nÎmm|, Zr‘ Ho$ Vob
(100%) Am¡a Zr‘ Ho$ Vob (5%) Ho$ {bE {dH$f©H$ à^md H$m
g§Ho$V {X¶m& g§^moJ ì¶dhma na {H$E JE AÜ¶¶Z Zo, g§^moJ Ho$
{bE {Oå‘oXma g§nH©$ hm‘m}Z H$s CnpñW{V H$m g§Ho$V {X¶m& BgHo$
Abmdm A§Jya ~JrMm| Ho$ ñWm¶r g§ajU Ho$ {bE, EH$sH¥$V H$sQ>
à~§YZ Ho$ {bE {d{^Þ AÜ¶¶Z {H$E JE&  ZE g§^m{dV A§Jya
H$sQ> "‘{U H$s ËdMm H$mo ZwH$gmZ nhþ§MmZo dmbm H¡$Q>a{nba'
Zm{gH$ ‘| 21 à{VeV A§Jya ~JrMo ‘| nm¶m J¶m Am¡a ’$b ‘pŠI¶m|
Ho$ {ÛVr¶H$ g§H«$‘U Ho$ {bE ̂ r {Oå‘oXma nm¶m J¶m& {nñgy ~rQ>b
Ho$ à~§YZ Ho$ {bE Amoëµ’¡$ŠQ>mo‘rQ>a ~m¶moAgo Am¡a CgHo$ X¡{ZH$
Am¡a am{ÌMa J{V{d{Y¶m| na AÜ¶¶Z àJ{V na h¢& H${b¶m|/H¡$Zmonr

performed better when applied in alteration with
biocontrol agents and vermiwash for powdery mildew
control. Arka Actino Plus was found most effective.

Fifty one fungal endophytes were isolated from leaves
of ten grape varieties. ITS sequence information
revealed that the Aspergillus species was dominant in
four varieties whereas N. oryzae and Aspergillus
flavus were present in all the ten varieties. Also, 73
fungal endophytes were isolated form different parts
of Manik Chaman and Cabernet Sauvignon. These
were characterized on molecular basis. Compatibility
assay revealed that the four isolates, viz. MCB1,
MCB4, MCB6 and MCB10 were highly compatible
with kresoxim methyl 44.3 SC and sulphur 80 WP.
Two isolates viz., MCB2 and MCB5 isolates were
highly compatible with Sulphur 80 WP.  

The compatibility study of Trichoderma species with
the chemicals for downy mildew management
revealed that Trichoderma was highly compatible
with Mancozeb 75 WP, Fosetyl Al 80 WP and copper
hydroxide 53.8 DF. Similarly, bacterial endophytes
isolated were found compatible with copper
oxychloride 50% WP (2.4 g/L), Kasugamycin 5% +
Copper Oxychloride 45%WP (0.75 g/L), Sulphur (2
g/L), Metrafenone 500 G/L (0.25 ml/L) and Copper
Sulphate 47.15% + Mancozeb 30% (5 g/L). 

For the development of automated monitoring and
advisory system for viticulture, downy mildew and
flea beetle stress images were captured for machine
learning. The biological cycle of stem borer
‘Celosterna scabrator’ was studied for its
management. Extended life span of borer larvae stage
was observed due to koinobiont dipteran parasitoid
infection. The surveyed infested vineyards in Nashik
and Solapur region revealed the increase in yield
losses and amount of water berries formation due to
the infestation. The olfactometer bioassays response
of insect toward eight stimuli indicated the repellent
effect for methyl eugenol, asafoetida, neem leaves,
neem oil (100%) and neem oil (5%). The study on
mating behaviour indicated the presence of contact
hormone responsible for mating. Further for the
integrated pest management for sustainable vineyard
protection different studies were conducted. New
potential grape pest, berry skin damaging caterpillar
was found in Nashik infesting 21 per cent of vineyard
and also found to be responsible for the secondary
infection of fruit flies. Olfactometer bioassays as well
as diurnal and nocturnal variations of flea beetle is
under progress for the management of flea beetle.
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na g~go A{YH$ {nñgy ~rQ>b H$m g§H«$‘U em‘ 6-7 Am¡a 8-9
~Oo XoIm J¶m& à‘wI H$moH$sZo{bS> na^jr, aoS> ñnmBS>a ‘mBQ²g
Ho$ ñQ>oWmoag amZr Ho$ {déÕ gmV àM{bV H$sQ>ZmeH$m| Ho$
B©H$moQ>m°pŠgH$mobm°Or na H$m‘ {H$¶m J¶m Am¡a do g^r na^jr Ho$
{bE {dfmº$ nmE JE&

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& 

ZmZmgmho~ nn©b grS>b¡g ‘| g~go A{YH$ 26.20 à{VeV H$s
{H$e{‘e H$s [aH$dar XO© H$s JB©, O~{H$ ‘m§Oar í¶m‘m Am¡a
g[aVm grS>b¡g ‘| VoOr go gwIZm XoIm J¶m&

H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU hoVw  g{H«$¶ H$m~©Z Z¡Zmonm{Q©>H$ëg
H$mo ŠbrZAn EO|Q> Ho$ ê$n ‘| Cn¶moJ H$aZo Ho$ {bE V¡¶ma {H$¶m
J¶m& g^r {dûcofU {H$E JE H$sQ>ZmeH$m| Ho$ {bE g~go AÀN>r
[aH$dar Am¡a Ý¶yZV‘ ‘¡{Q´>Šg à^md Ho$ gmW g~go AÀN>r XjVm
7 {‘brJ«m‘ g{H«$¶ H$m~©Z Z¡Zmonm{Q©>H$b ‘| XO© H$s JB©& S>mB© hQ>mZo
Am¡a nmZr go H$B© H$sQ>ZmeH$ Adeofm| Ho$ n[aemoYZ Ho$ {bE Z¡Zmo
H$m~©Z gyÌrH$aU H$m ^r AÜ¶¶Z {H$¶m J¶m&

amoJ à~§YZ Ho$ {bE ‘m§Oar ‘o{S>H$m go J«on nmo‘og EŠgQ´>¡ŠQ>
’§$ŠeZbmBÁS> H$mBQ>mogmZ Z¡Zmonm{Q©>H$ëg (OrnrB©-grEM EZnr)
V¡¶ma H$aZo Ho$ {bE EH$ à{H«$¶m H$mo AZwHy${bV {H$¶m J¶m&
H$mBQ>mogmZ AmYm[aV nm°br’o$Zmo{bH$ H$m¶m©Ë‘H$ Z¡ZmoH$Um| H$mo V¡¶ma
H$aZo Ho$ {bE H«$m°g-qbqH$J Ñ{ï>H$moU H$m Cn¶moJ {H$¶m J¶m Wm&
g§ûco{fV OrnrB©-grEM EZnrEg H$m Am¡gV ì¶mg 478.2 EZE‘
Wm& Wm°‘gZ grS>b¡g br’$ {S>ñH$ Cn¶moJ H$a ßbmñ‘monmam
{d{Q>H$mobm g§H«$‘U Ho$ pIbm’$ Z¡ZmoH$Um| H$m BZ-{dQ´>mo AmH$bZ
{H$¶m J¶m Wm& amoJ H$m g~go AÀN>m {Z¶§ÌU, 400 nrnrE‘ H$s
gKZVm na Z¡Zmo ’$m°‘y©boeZ Ho$ n[aUm‘ñdê$n hþAm&

A§Jya Am¡a CgHo$ àg§ñH¥$V CËnmXm| ‘| ImÚ gwajm
A§Jya ‘|, âbwAmo{nH$mobmBS> + gmB‘moŠg¡{Zb, {W¶mo’$ZoQ> {‘WmBb,
EµOmopŠgñQ´>mo{~Z + ~moñH¡${bS>, Am°Šgm{WAmo-{nàmo{bZ,
âbŠgñQ´>mo{~Z + ŠbmoamoWmbmo{Zb, gmB‘moŠg¡{Zb,
âbwAmonmBam{S>â¶yamoZ Am¡a ~oVmgrâbw{W«Z + B{‘S>mŠbmo{àS> H$m
’$gb-nyd© A§Vamb (nrEMAmB©) H$s {g’$m[ae H$aZo Ho$ {bE joÌ
Anì¶¶ AÜ¶¶Z {H$¶m J¶m& A§Jya ‘| Bàmodm{bH$m~© Am¡a H$m°na
Am°ŠgrŠbmoamBS> Adeofm| Ho$ Anì¶¶ ì¶dhma Am¡a n[aemoYZ go
nyd©-H$Q>mB© A§Vamb 17 {XZ nm¶m J¶m&

Highest flea beetle infestation on buds/canopy were
observed at 6-7 and 8-9 pm. The ecotoxicology of
seven prevalent insecticides against prominent
coccinellid predator, Stethorus rani of red spider mites
was worked out and all of them were found toxic to
the predator.

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 26.20 per cent was
recorded in Nanasaheb Purple Seedless, while faster
drying was observed in Manjari Shyama and Sarita
Seedless. 

Activated carbon nanoparticles were prepared for
using it as a clean-up agent in pesticide residue
analysis. The best clean-up efficiency with highest
recoveries (and minimal matrix effects) of pesticides
were recorded when 7 mg of the activated carbon
nanoparticle was used per mL of extract. A nano
carbon formulation was also studied for dye removal
and for the decontamination of multiple pesticide
residues from water.

A procedure was optimized for the preparation of
grape pomace extract functionalized chitosan
nanoparticles (GPE-CH NPs) from Manjari Medika
for disease management. Cross-linking approach was
used to prepare polyphenolic functionalized
nanoparticles based on chitosan. Average diameter of
the synthesized GPE-CH NPs was 478.2 nm. In-
vitro evaluation of nanoparticles was conducted
against the Plasmopara viticola infection in
Thompson Seedless leaf discs. Nano formulation at
concentration of 400 ppm resulted in the best control
of the disease.

Food safety in grapes and its processed
products
The field dissipation study for Fluopicolide +
Cymoxanil, Thiophanate methyl, Azoxystrobin +
Boscalid, Oxathiopiprolin, Fluxastrobin +
Chlorothalonil, Cymoxanil, Fluopyradifurone and
Betacyfluthrin + Imidacloprid was conducted to
recommend the pre-harvest intervals (PHI) of the test
pesticides in grapes. The PHI from the dissipation
behaviour of iprovalicarb and copper oxychloride
residues in grapes was 17 days.
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{b{¹$S> H«$mo‘¡Q>moJ«m’$s-Q>¢S>o‘ ‘mg ñnoŠQ´>mo‘oQ´>r (Ebgr-E‘Eg/
E‘Eg) H$m Cn¶moJ H$aHo$ A§Jya, nmo‘og Am¡a dmBZ ‘| b{jV
H$sQ>ZmeH$m| Ho$ VoOr go {ZYm©aU Ho$ {bE ~hþ-Adeof {d{Y H$m
Cn¶moJ H$aHo$ H$sQ>ZmeH$ Adeofm| H$m {dûcofU {H$¶m J¶m& dmBZ
V¡¶ma H$aZo Ho$ {d{^Þ MaUm| ‘| Adeofm| H$s ñWmZm§VaU Xa H$m
AmH$bZ {H$¶m J¶m& V¡¶ma dmBZ ‘| àma§{^H$ Adeofm| H$m 73.19-
87.15 à{VeV Zï> hmo J¶m& dmBZ Am¡a nmo‘og ‘| Xg H$sQ>ZmeH$m|
H$m A§VaU Xa H«$‘e… 12.85-26.81 à{VeV Am¡a 17.76-
51.55 à{VeV Wm& dmBZ ‘| H$sQ>ZmeH$m| H$m àg§ñH$aU H$maH$
0.16-0.44 Ho$ ~rM Wm&

{b{¹$S> H«$mo‘¡Q>moJ«m’$s-Q>¢S>o‘ ‘mg ñnoŠQ´>mo‘oQ´>r (LC-MS/MS) Ûmam
EH$sH¥$V {d{Y Ûmam A§Jya ‘| ‘ëQ>r-Šbmg H$sQ>ZmeH$m| Am¡a nm¡Yo
Ho$ {dH$mg {Z¶m‘H$m| Ho$ EH$ gmW {ZîH$f©U Am¡a {dûcofU Ho$ {bE
EH$ ~hþ-Adeof {d{Y {dH${gV Am¡a ‘mÝ¶ H$s JB©&

~m§Hw$am, n{ü‘ ~§Jmb ‘| dm{UpÁ¶H$ A§Jya H$s
IoVr
‘m¡OyXm Wm°‘gZ grS>b¡g, ‘m§Oar ‘o{S>H$m, ‘m§Oar ZdrZ, ’¢$Q>mgr
grS>b¡g Am¡a ‘m§Oar í¶m‘m A§Jya H$s {H$ñ‘m| Ho$ Abmdm, {H«$‘gZ
grS>b¡g Ho$ gmR> nm¡Yo n{ü‘ ~§Jmb Ho$ ~m§Hw$am {Obo ‘| nwa…ñWm{nV
{H$E JE& ‘¡¾r{e¶‘ H$s H$‘r H$mo ‘¡¾r{e¶‘ gë’o$Q> Ho$ nUu¶
AZwà¶moJ Ûmam à~§{YV {H$¶m J¶m& S>mB©-~¡H$ amoJ Am¡a nÎmr ImZo
dmbr B„r à‘wI IVam Wr& ‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar ZdrZ ‘|
à{V ~ob CnO H«$‘e… 10.2 {H$bmoJ«m‘ Am¡a 7.9 {H$bmoJ«m‘ XO©
H$s JB©&

EZB©EM Am¡a Q>rEgnr H$m¶©H«$‘
Q>rEgnr H$m¶©H«$‘ ‘|, dmébdm‹S>r Jm§d, Zmam¶UJm§d ‘| AZwgy{MV
OZOm{V dJ© Ho$ 35 {H$gmZm| H$mo ~¡Q>ar g§Mm{bV ñào¶a, ãbmoAa
Am¡a ‘¡ZwAb hmW go g§Mm{bV grS>a {dV[aV {H$E JE& BgHo$
Abmdm, {‘Omoa‘ amÁ¶ {d^mJ M§nmB© ‘| Amny{V© Ho$ {bE ‘m§Oar
‘o{S>H$m Am¡a ‘m§Oar ZdrZ H$b{‘V àË¶oH$ Ho$ 750 nm¡Yo V¡¶ma
{H$E JE&

EggrEgnr
nm§M ñWmZm| go Hw$b 256 bm^mWu (OmbZm {Obo go VrZ AWm©V
Z§Xmnwa, H$‹S>d§Mr Am¡a V§Xþbdm‹S>r go Am¡a Xmo {Obm Ah‘XZJa go
AWm©V a§OZImob Am¡a ‘mbr{MZMm¡am) ¶moOZm go bm^mpÝdV hþE&
bm^m{W©¶m| H$mo ImX, gmo¶m~rZ Ho$ ~rO, H$sQ>ZmeH$ Am¡a amonU
gm‘J«r (Am‘, A‘ê$X, ear’$m, MrHy$ Am¡a Zt~y) H$m {dVaU
{H$¶m J¶m& 21 OyZ, 16 OwbmB© Am¡a 22 {gV§~a 2022 H$mo
H«$‘e… 52, 56 Am¡a 59 bm^m{W©¶m| Ho$ {bE VrZ à{ejU
H$m¶©H«$‘ Am¶mo{OV {H$E JE&

Pesticides residue analysis was performed using a
multi-residue method for the rapid determination of
targeted pesticides in grapes, pomace and wine using
LC-MS/MS. The residue transfer rate assessed at
different stages of wine preparation. 73.2-87.2 per
cent of the initial residues were dissipated in the final
wine. The transfer rates calculated for ten insecticides
in wine and pomace were 12.9-26.8 per cent and 17.8-
51.5 per cent, respectively. The processing factor of
the pesticides in the wine ranged between 0.16-
0.44.

A multiresidue method was develop and validated for
simultaneous extraction and analysis of multi-class
pesticides and plant growth regulators in grape and
curry leaf by LC-MS/MS using a unified sample
preparation protocol.

Commercial Grape Cultivation in
Bankura, West Bengal
In addition to the existing Thompson Seedless,
Manjari Medika, Manjari Naveen, Fantasy Seedless
and Manjari Shyama varieties of grapes, sixty plants
of Crimson Seedless were introduced in Bankura
District, West Bengal. The magnesium deficiency of
vines was managed by foliar application of
magnesium sulphate. Die-back disease and leaf eating
caterpillar were the major menace. The vine yields
recorded in Manjari Medika and Manjari Naveen was
10.2 kg and 7.9 kg, respectively.

NEH and TSP program
In the TSP programme, battery operated sprayers,
blowers and manual hand operated seeder were
distributed to 35 farmers from Schedule Tribes
category in Warulwadi village, Narayangaon. Also,
750 grafted plants each of Manjari Medika and
Manjari Naveen were prepared for supply to Mizoram
State Department at Champhai.

SCSP
A total of 256 beneficiaries from five locations (three
from district Jalna viz. Nandapur, Kadwanchi and
Tandulwadi and two from district Ahmednagar viz.
Ranjankhol and Malichinchora) was benefitted from
the scheme. Fertilizers, soybean seed, pesticides and
planting material (mango, guava, custard apple,
sapota & lemon) were distributed to the beneficiaries.
Three training programmes were organized on 21st
June, 16th July and 22nd September 2022 for 52, 56
and 59 beneficiaries, respectively.
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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
‘yë¶d¥ÝVm| Am¡a gm§Hw$a {H$ñ‘m| H$s H$qQ>J VWm Hw$b H$b{‘V nm¡Yo
33608 {dV[aV {H$E J¶o& ¶h amonU gm‘J«r Xoe Ho$ {d{^Þ amÁ¶m|
‘| {dV[aV H$s JB© Wr&

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$m¶©H«$‘
(11), {H$gmZm| Ho$ {bE joÌ {Xdg/OmJê$H$Vm H$m¶©H«$‘ (8),
joÌ Ho$ Xm¡ao Ho$ Am¶moOZ (23), A§Jya CËnmXH$m| H$s go{‘Zmam| (26)
‘| ^mJ boZm, do~ ES>dmBOar (42), Q>obr{dOZ H$m¶©H«$‘ (4),
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$b 150 ‘¥Xm ñdmñÏ¶ H$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
Ad{Y Ho$ Xm¡amZ, A§Jya S>rEgEg EnrAmB© Ho$ {bE Xmo àm¡Úmo{JH$s
bmBg|g g‘Pm¡Vo na Xmo ’$‘m] AWm©V² EJ«rAmo{Q>Šg Q>oŠZmobm°OrO
(Amonrgr) àmBdoQ> {b{‘Q>oS> Am¡a ‘ogg© E{‘H$g EJ«mo Q>oH$ Ho$ gmW
hñVmja {H$E JE& H¥${f ì¶dgm¶ g§ñH¥${V H$m àMma Am¡a ñQ>mQ>©An
Ho$ {bE AZyR>o {dMmam| H$m g‘W©Z H$aZo Ho$ {bE, Hw$b nm§M
g§doXrH$aU/OmJê$H$Vm H$m¶©H«$‘ Am¶mo{OV {H$E JE& gbmhH$ma
g{‘{V H$s ~¡R>H$m| ‘| àñVmdm| H$m ‘yë¶m§H$Z {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 Ho$ {bE Mma g‘Pm¡Vm kmnZm| na hñVmja {H$E JE&

‘mZd g§gmYZ {dH$mg
Xþ~B© ‘| 23 OwbmB© - 4 AJñV, 2022 Ho$ Xm¡amZ H$sQ>ZmeH$
Adeofm| Am¡a ‘mBH$moQ>m°pŠgZ narjU go g§~§{YV j‘Vm {Z‘m©U
H$m¶©H«$‘ ‘| à‘wI à{ejH$ Ho$ ê$n ‘| ¶moJXmZ XoZo Ho$ {bE Xmo
d¡km{ZH$m| H$mo {Z¶wº$ {H$¶m J¶m Wm (ii) 31 AŠQy>~a Ho$ Xm¡amZ
21d| IUFoST {dœ ImÚ H$m§J«og ‘| ^mJ boZo Ho$ {bE - qgJmnwa
‘| 3 Zd§~a, 2022, iii) BµOamBb ‘| 13-19 {gV§~a, 2022 Ho$
Xm¡amZ 'ñ‘mQ>© ’$m{‘ªJ gm°ë¶ye§g H$m Cn¶moJ H$aHo$ ImÚ gwajm àmá
H$aZo' na H¥${f ZdmMma H$m¶©H«$‘ ‘| ^mJ boZo Ho$ {bE&

Production of quality planting material
A total of 33608 cuttings of rootstocks and scion
varieties as well as grafted plants were distributed to
grape growers, government agencies and research
institutes. This planting material was distributed in
different states in the country.

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 (11), field days/ awareness programmes
for farmers (8), field visits (23), participating in
grape growers' seminars (26), web advisory (42),
television programmes (4), one-to-one interactions
(approx. 10000-12000) and also displaying
information on the Institute's website under farmers'
corner. 

A total of 150 soil health cards were 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, two Technology License
Agreement for Grape DSS API was signed with two
firms namely Agriotics Technologies (OPC) Pvt Ltd,
and M/s Amicus Agro Tech. To propagate agricultural
business culture and support unique ideas for startups,
a total of five 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
Two scientists were deputed (i) to contribute as a lead
instructor in a capacity building program related to
pesticide residue and mycotoxin testing during July
23 – Aug 4, 2022 in Dubai (ii) to participate in 21st
IUFoST World Food Congress during Oct 31 – Nov3,
2022 in Singapore, iii) to participate in agricultural
innovation programme on ‘Achieving Food Security
Using Smart Farming Solutions’ during Sep 13-19,
2022 in Israel. 
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{deofkVm Ho$ AnZo joÌ ‘| H$m¡eb H$mo AÚVZ H$aZo Ho$ {bE nm§M
d¡km{ZH$m| H$mo {d{^Þ à{ejU H$m¶©H«$‘m| ‘| à{V{Z¶wº$ {H$¶m J¶m
Wm&

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© 2022-23
Ho$ Xm¡amZ én¶o 96.15 bmI H$m amOñd CËnÞ {H$¶m J¶m&

Five scientists were deputed to different training
programmes for updating skill in their field of
specialization.

Revenue generation
Revenue of Rs. 96.15 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce during
financial year 2022-23.
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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«$‘ go Xmo g§H$a {dH${gV hþE,
O¡go {H$ ‘m§Oar ‘o{S>H$m, âbo‘ grS>b¡g Am¡a nygm Zda§J Ho$ ~rM
EH$ H«$m°g Am¡a ‘m§Oar í¶m‘m, ãb¡H$ M§nm Am¡a Wm°‘gZ grS>b¡g
Ho$ ~rM EH$ H«$m°g& g§ñWmZ Ûmam {d‘mo{MV g§H$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¡& 

{‘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
8 Q>o~b CÔoí¶ Am¡a Mma {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 two hybrids namely Manjari
Medika, a cross between Flame Seedless and Pusa
Navrang and Manjari Shyama, a cross between Black
Champa and Thompson Seedless. 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.

Another important ongoing breeding program on
mildew resistance in has yielded in identification of
8 table purpose and four raisin purpose potential
hybrids in addition to the development of downy
mildew resistant hybrids. The large scale evaluation
of these potential hybrids is underway. 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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Š¶yQ>rEb {dûcofU go ‘{U b§~mB©, ‘{U Mm¡‹S>mB©, ‘{U dOZ, JwÀN>
dOZ, nhbr emIm H$s b§~mB© Am¡a S§>R>b b§~mB© O¡go bjUm| H$mo
à^m{dV H$aZo dmbo AmZwd§{eH$s joÌm| H$s nhMmZ H$s JB©& EgEZnr
Am¡a 128 O‘©ßbmÁ‘ à{d{ï>¶m| Ho$ ’o$ZmoQ>mB{nH$ S>oQ>m Ho$ AmYma
na é{MH$a bjUm| Ho$ {bE, ‘mH©$a-{deofVm g§~§Ym| H$s nhMmZ
H$s JB©& ZE {S>µOmBZ {H$E JE Ebrb {d{eï> ‘mH©$am| H$m gË¶mnZ
àJ{V na h¡ Am¡a Omo {deofVm {d{eï> àOZZ H$m¶©H«$‘ Ho$ {bE
Cn¶moJr hmoJm&

{d{^Þ ‘ybd¥§Vm| na dm{UpÁ¶H$ Q>o~b A§Jya H$s {H$ñ‘m| Am¡a g§ñWmZ
Ûmam {dH${gV g§H$am| Ho$ AmH$bZ go nVm Mbm h¡ {H$ S>m°J[aO
‘ybd¥§V na H$b{‘V {H$E OmZo na ‘m§Oar {H$e{‘e, ‘m§Oar ‘o{S>H$m,
‘m§Oar ZdrZ Am¡a Wm°‘gZ grS>b¡g Zo gd©loð> ê$nmË‘H$ A{^ì¶{º$
H$s& hmbm§{H$ 1103nr ‘ybd¥§V na H$b{‘V H$aZo na {H«$‘gZ
grS>b¡g ‘| Am{W©H$ ê$n go ~ohVa CnO àmá hþB©& S>m°J[aO ‘ybd¥§V
na H$b{‘V {H«$‘gZ grS>b¡g  ~ob d¥{Õ MaUdma nmofH$ VËd
Am¡a nmZr H$s Amdí¶H$Vm na H$m‘ {H$¶m J¶m& Ho$db 216.1
{‘‘r qgMmB© Ob H$m Cn¶moJH$a n¡Z dmînrH$aU Am¡a ’$gb {dH$mg
MaU Ho$ AmYma na CngVh qgMmB© H$m Cn¶moJ go CƒV‘ Ob
Cn¶moJ XjVm XO© H$s JB©& ¶h AÜ¶¶Z A§Jya H$s IoVr Ho$ {bE
g§^m{dV, H$‘ Ob CnbãYVm dmbo joÌm| Ho$ {bE Cn¶moJr hmoJm& 

A§Jya ‘| Am¶aZ Am¡a qOH$ H$m AdYmaU Am¡a ‘wº$Vm Ho$ g§X^© ‘|
~m¶moH§$n¡{Q>~b Z¡ZmoŠbo-nm°br‘a H§$nmo{OQ> Am¡a Z¡Zmonm{Q©>H$ëg Ho$
{dH$mg H$s nhb H$s JB© Am¡a nma§n[aH$ ê$nm| H$s VwbZm ‘|
Z¡Zmo ’$m°‘y©boeZ ‘| Am¶aZ Am¡a qOH$ H$s Cƒ [aH$dar XO© H$s
JB©&

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
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©&

The QTL analysis has led to identification of genetics
regions influencing traits such as berry length, berry
width, berry weight, bunch weight, first ramification
length and peduncle length. Based on the SNP and
phenotypic data of 128 germplasm entries segregating
for traits of interest, marker-trait associations were
identified. Validation of newly designed allele specific
markers is under progress and which will support trait
specific breeding programme.

The performance evaluation of commercial table
grape varieties and institute hybrids on different
rootstock revealed that the Manjari Kishmish, Manjari
Medika, Manjari Naveen and Thompson Seedless
have given best phenotypic expression when grafted
on Dogridge rootstock. However economically better
yield was recovered in Crimson Seedless when
grafted on 1103P rootstock. The vine growth stage
wise nutrient and water requirement of Crimson
Seedless raised on Dogridge rootstock was worked
out. Highest water use efficiency was recorded using
subsurface irrigation based upon pan evaporation and
crop growth stage utilizing only 216.1 mm of
irrigation water. The study will be useful for the water
scarcity areas potential for grape cultivation. 

The initiative on development of biocompatible
nanoclay-polymer composites and nanoparticles with
reference to retention and release of iron and zinc in
grapes was carried out and higher recovery of iron and
zinc was recorded when applied in nano formulations
as compared to conventional forms

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
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.
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à^mdr Am¡a gwa{jV H$sQ> à~§YZ Ho$ {bE, {d{^Þ aUZr{V¶m| H$mo
AnZm¶m J¶m& A§Jya H$s IoVr ‘| ñdMm{bV {ZJamZr Am¡a
gbmhH$ma àUmbr Ho$ {bE, S>mCZr {‘bS>çy Am¡a {nñgy ~rQ>b
b{jV VZmd N>{d¶m| H$mo ‘erZ b{ZªJ Ho$ {bE H¡$ßMa {H$¶m J¶m
{Oggo g‘¶ na H$sQ> {Z¶§ÌU {H$¶m Om gHo$& ñQ>o‘ ~moaa Am¡a
{nñgy ~rQ>b Ho$ g§^moJ ì¶dhma H$mo CZHo$ à~§YZ Ho$ {bE
Amoëµ’¡$ŠQ>mo‘rQ>a ~m¶mogoµO H$m Cn¶moJ H$aHo$ {Zînm{XV {H$¶m J¶m&
gmV àM{bV H$sQ>ZmeH$m| Ho$ pIbm’$ aoS> ñnmBS>a ‘mBQ²g Ho$ à‘wI
H$moŠgrZo{bS> na^jr, ñQ>oWmoag amZr Ho$ B©H$moQ>m°pŠgH$mobm°{OH$b
AÜ¶¶Z Zo na^jr na AË¶{YH$ {df¡bo à^md H$m Iwbmgm {H$¶m&

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¥$AZwn Ûmam
g‘{W©V H¥${f-ì¶dgm¶ CÕdZ H|$Ð Bg g§ñWmZ ‘| ñWm{nV {H$¶m
J¶m& BgH$m CÔoí¶ H¥${f joÌ ‘| ì¶mdgm¶$ 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¡&

For the effective and safe pest management, different
strategies were adopted in grapes. For the automated
monitoring and advisory system for viticulture,
downy mildew and flea beetle infected stress images
were captured for machine learning for targeted and
timely pest control. Mating behaviour of stem borer
and flea beetle was executed using olfactometer
bioassays for their management. The ecotoxicologial
study of prominent coccinellid predator, Stethorus
rani of red spider mites against seven prevalent
insecticides revealed the highly toxic effect to the
predator. 

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 18th 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
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.
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Wm°‘gZ grS>b¡g, ’¢$Q>mgr grS>b¡g, ‘m§Oar ‘o{S>H$m, ‘m§Oar ZdrZ
Am¡a ‘m§Oar í¶m‘m {H$ñ‘m| H$mo g’$bVmnyd©H$ joÌ ‘| ñWm{nV {H$¶m
J¶m h¡& df© Ho$ Xm¡amZ Bg joÌ ‘| {H«$‘gZ grS>b¡g ^r nwa…ñWm{nV
{H$¶m J¶m& {‘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$¶m h¡& M§nmB© joÌ Ho$ {bE, H|$Ð ‘m§Oar
‘o{S>H$m Am¡a ‘m§Oar ZdrZ H$b{‘V nm¡Ym| H$s Amny{V© H$s V¡¶mar
H$a ahm 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¡&

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¡&

Thompson Seedless, Fantasy Seedless, Manjari
Medika, Manjari Naveen and Manjari Shyama are
established in the field. During the year Crimson
Seedless was also introduced in the region. 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. Centre is also preparing for the
supply of Manjari Medika and Manjari Naveen grafts. 

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.

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.
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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&

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. 
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{dÎmr¶ {ddaU Financial Statement
A.  OZdar - ‘mM© 2022 / Jan -Mar 2022 ({dÎmr¶ df© F.Y. 2021-22) (é. bmI ‘| Rs. in lakhs)

H«$.g§.
Sl. 
No.

erf©
Heads

Ama B© 
RE 

2021-22

df© 2021-22 Ho$ Xm¡amZ Cn¶moJ
Utilization during the year 2021-22

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 75.30 70.00 0.00 2.00 3.30 75.30

2. OrAmB©E-doVZ GIA-Salary 679.93 115.23 0.00 0.00 0.00 115.23

3. OrAmB©E-gm‘mÝ¶ GIA-General

(1) AÝ¶ Others 366.00 81.57 0.00 5.94 26.11 113.62

(2) n|eZ Pension 45.60 21.38 0.00 0.00 0.00 21.38

Hw$b Total 1166.83 288.18 0.00 7.94 29.41 325.53

B.  Aà¡b - {Xg§~a 2022 / Apr– Dec 2022 ({dÎmr¶ df© F.Y. 2022-23)

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 41.75 0.00 0.80 0.00 42.55

2. OrAmB©E-doVZ GIA-Salary 773.28 615.71 0.00 0.00 0.00 615.71

3. OrAmB©E-gm‘mÝ¶ GIA-General

(1) AÝ¶ Others 280.00 183.22 0.00 0.05 27.65 210.92

(2) n|eZ Pension 22.83 2.36 0.00 0.00 0.00 2.36

Hw$b Total 1161.11 843.04 0.00 0.85 27.65 871.54
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H$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 16 1

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 35 11

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

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

2022-23 51.53 96.15





A§Jya AZwdm§{eH$ g§gmYZ à~§YZ 
Hw$b 481 A§Jya à{d{ï>¶m| H$m| ñWm{nV H$a CZH$m aIaImd {H$¶m
Om ahm h¢& BZ‘| go 319 à{d{ï>¶m| ‘| ’$bZ nm¶m J¶m& JwÀN> Am¡a
‘{U bjUm| Ho$ AmYma na BZ VrZ gm¡ CÞrg A§Jya à{d{ï>¶m| H$m
AmH$bZ {H$¶m J¶m& ¶Ú{n AmR> bjUm| (Vm{bH$m 1) Ho$ {bE
ì¶mnH$ A§Va XO© {H$E JE, JwÀN> dOZ  Ho$ {bE CƒV‘
(52.5%) Am¡a AåbVm  Ho$ {bE Ý¶yZV‘ (9.78 %) {^ÞVm
XO© H$s JB©&

Management of grape genetic resources
A total of 481 grape accessions were established and
maintained. Out of that, 319 accessions were in
fruiting stage. Three hundred and nineteen grape
genotypes were evaluated for bunch and berry
parameters. Although wide differences were recorded
for the eight parameters (Table 1), highest variation
was recorded for bunch weight (52.5% %). and
minimum variation was recorded for acidity (9.78%).

11

AZwg§YmZ CnbpãY¶m§
Research Achievements

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

Vm{bH$m 1. ‘{U Am¡a JwÀN> bjUm| H$m {d{dYVm {ddaU (319 A§Jya à{d{ï>¶m±)
Table 1.  Variation recorded for berry and bunch traits (319 grape accessions)

bjU 
Parameter

JwÀN>/bVm
(g§»¶m)
Bunches/
vine  (No.)

JwÀN>  
dOZ (J«m) 
Bunch
weight
(g)

50 ‘{U
dOZ (J«m)
50 Berry
weight
(g)

50 ~rO
dOZ (J«m)
50 Seed
weight
(g)

‘{U ì¶mg 
({‘‘r)
Berry
diameter
(mm)

‘{U b§~mB©
({‘‘r)
Berry
length
(mm)

Q>rEgEg
(°{~«)
Total
soluble
solids 
(°B)

AåbVm
(J«m/br)
Acidity
(g/L)

‘mÜ¶ / Mean 75.69 185.0 130.6 4.19 14.7 16.9 20.9 5.12

gr‘m / Range 16.05-179.0 36.1-496.7 36.4-411.1 1.16-16.5 8.00-23.0 9.00-26.0 12.8-29.0 4.15-6.00

EgS>r / SD 29.17 97.1 64.8 1.73 2.80 3.32 3.04 0.50

grdr / CV (%) 38.5 52.5 49.6 41.2 19.0 19.7 14.5 9.78

II. A§Jya ‘| AmZwdm§{eH$ gwYma 
II. Genetic Improvement of Grape

{‘ëS>çy à{VamoYH$Vm Ho$ {bE àOZZ (MaU-II):
g§̂ m{dV g§H$am| H$m ‘yë¶m§H$Z Am¡a OrZ {nam{‘qS>J
df© 2022 Ho$ Xm¡amZ {H$E JE H«$m°qgJ H$m¶©H«$‘ H$m {ddaU Vm{bH$m
2 ‘| {X¶m J¶m h¡&

(Phase-II): Evaluation of promising
hybrids and gene pyramiding
The detail of crossing programme conducted during
year 2022 is given in table 2.



E’$1 g§H$am| H$m Am§H$bZ 
godo {dbmS � Wm°‘gZ grS>b¡g Ho$ 57 Am¡a H¡$amo{bZm ãb¡H$amoO
� Wm°‘gZ grS>b¡g Ho$ 43 E’$1 g§H$am| H$m JwÀN>, ‘{U Am¡a
’$bmÐ{‘H$s g§~§{YV ‘mnXÊS>m| Ho$ {bE AmH$bZ {H$¶m J¶m&
H¡$amo{bZm ãb¡H$amoO � Wm°‘gZ grS>b¡g g§V{V ‘| JwU {d{eï>
{^ÞVm Vm{bH$m 3 ‘| àñVwV H$s JB© h¡& S§>R>b H$s b§~mB©
(28.3%) Am¡a JwÀN> dOZ (25.0%) Ho$ {bE Cƒ {^ÞVm nmB©
JB©& Bgr Vah H$s àd¥{Îm godo {dbmS>© � Wm°‘gZ grS>b¡g g§V{V¶m|
‘| ^r XO© H$s JB© (Vm{bH$m 4)&

Evaluation of F1 hybrids
Fifty seven F1 hybrids of Sevye Villard x Thompson
Seedless and 43 F1 progeny of Carolina Blackrose x
Thompson Seedless were evaluated for bunch, berries
and phenological observations. Trait specific variation
in the Carolina Blackrose x Thompson Seedless
population is presented in table 3. Higher variation
was noted for peduncle length (28.3%) and bunch
weight (25.0%). Similar trend was also recorded in
Seyve Villard x Thompson Seedless population (Table
4).
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Vm{bH$m 2. Zd§~a-{Xg§~a 2022 Ho$ Xm¡amZ {H$E JE H«$m°qgJ H$m¶©H«$‘ 
Table 2.  Crossing programme conducted during November-December 2022

H«$.g§. 
S.no.

n¡V¥H$ g§¶moOZ 
Cross combinations

H«$m°g {H$E JE JwÀN>m|H$s g§»¶m 
No. of bunches crossed

‘{U goqQ>J hþE JwÀN> g§»¶m 
No. of bunches with berry setting

1 EM82_23 � Ooåg / H82_23 x James 45 45

2 EM09_21 � Ooåg / H09_21 x James 34 5

Hw$b / Total 79 50

Vm{bH$m 3. H¡$amo{bZm ãb¡H$amoµO � Wm°‘gZ grS>b¡g g§V{V¶m| H$m {d{dYVm {dûcofU (43 E’$1)
Table 3.  Variance analysis of Carolina Blackrose x Thompson Seedless population (43 F1s)

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

JwÀN> dOZ (J«m) / Bunch weight (g) 261 68.2-586 25.0

JwÀN> b§~mB© ({‘‘r) / Bunch length (mm) 140 93.8-239 15.6

JwÀN> Mm¡‹S>mB© ({‘‘r) / Bunch width (mm) 73.5 46.6-127 14.1

‘{U b§~mB© ({‘‘r) / Berry length (mm) 18.1 10.0-26.2 9.6

‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 15.8 9.8-22.4 10.4

25 ‘{U dOZ (J«m) / 25 Berry weight (g) 81.1 28.4-189 7.03

S§>R>b b§~mB© (go‘r) / Peduncle length (cm) 4.31 1.48-8.50 28.3

nwînd¥§V b§~mB© ({‘‘r) / Pedicel length (mm) 6.59 4.60-9.60 13.3

~«e b§~mB© ({‘‘r) / Brush length (mm) 6.19 3.20-8.80 11.9

‘ñQ> [aH$dar (%) / Must recovery (%) 62.5 37.0-88.6 4.51

ËdMm ‘moQ>mB© ({‘‘r) / Skin thickness (mm) 0.20 0.10-0.36 14.3

‘{U Ñ‹T>Vm / Berry firmness (%) 67.7 22.6-87.6 10.3



JwÀN> g‹S>Z Ho$ {bE E’$ 1 g§H$am| H$s ñH«$sqZJ
’$b N>§Q>mB© Ho$ ~mX, ‘{U {dH$mg AdñWm ‘| ~m[ae H$m gm‘Zm
H$aZm n‹S>m& Hw$b 156 ñd‘y{bV g§H$am| ‘| JwÀN> g‹S>Z H$s Om§M
H$s JB© ({MÌ 1)& Mma g§H$am| (EM06.21, EM59.21,
EM54.23 Am¡a EM25.24) H$m| JwÀN> g‹S>Z a{hV nm¶m J¶m,
O~{H$ 83 à{VeV g§H$a ~m[ae go à^m{dV hþE {OgHo$
n[aUm‘ñdê$n CZ‘o J§^ra ê$n go JwÀN> g‹S>Z nmB© JB©& 

Screening of F1 hybrids for bunch rotting
Rain showers were encountered after the fruit pruning
during flowering to berry setting stage. Total 156 own
rooted F1s in bearing were screened for bunch rotting
(Fig. 1). Only four F1 hybrids (H06.21, H59.21,
H54.23 and H25.24) were identified with no bunch
rotting, while 83 per cent of F1s were affected by rains
resulting to rotting to severe bunch rot.
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{MÌ 1. JwÀN> g‹S>Z Ho$ {bE E’$1 g§V{V¶m| H$s Om§M
Fig. 1. Screening of F1 progeny for bunch rotting
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Vm{bH$m 4. godo {dbmS>© � Wm°‘gZ grS>b¡g g§V{V¶m| H$m {d{dYVm {dûcofU (57 E’$1)
Table 4.  Analysis of variance of Seyve Villard x Thompson Seedless population (57 F1s)

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

JwÀN> dOZ (J«m) / Bunch weight (g) 254 62.0-487 23.7

JwÀN> b§~mB© ({‘‘r) / Bunch length (mm) 138 61.2-210 18.9

JwÀN> Mm¡‹S>mB© ({‘‘r) / Bunch width (mm) 70.6 38.0-102 20.9

‘{U b§~mB© ({‘‘r) / Berry length (mm) 17.5 9.80-27.8 8.64

‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 15.0 8.20-23.0 9.25

25 ‘{U dOZ (J«m) / 25 Berry weight (g) 68.3 11.8-219 6.96

S§>R>b b§~mB© (go‘r) / Peduncle length (cm) 4.35 2.08-8.54 24.8

nwînd¥§V b§~mB© ({‘‘r) / Pedicel length (mm) 6.57 3.80-10.0 12.2

~«e b§~mB© ({‘‘r) / Brush length (mm) 5.81 3.60-9.40 11.0

‘ñQ> [aH$dar (%) / Must recovery (%) 68.4 40.7-90.2 2.49

ËdMm ‘moQ>mB© ({‘‘r) / Skin thickness (mm) 0.18 0.10-0.30 16.6

‘{U Ñ‹T>Vm / Berry firmness (%) 63.2 25.2-89.8 13.4

Screening of 156 F1 hybrids for bunch rotting
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Vm{bH$m 5. Q>o~b CÔoí¶ Ho$ {bE g§^m{dV AmR> g§H$am| H$m ~§M Am¡a ~oar bjU
Table 5.  Bunch and berry traits of eight hybrids potential for table purpose

ImZo Ho$ CÔoí¶ Ho$ {bE g§^m{dV g§H$am| H$s nhMmZ
[anmo{Qª>J Ad{Y Ho$ Xm¡amZ, 100 E’$1 ‘| ’$bZ nm¶m J¶m& ‘{U
g§doXr AmH$bZ Ho$ AmYma na, 8 g§H$a (EM84.24, EM58.24,
EM68.24, EM100.24, EM65.24, EM76.24, EM01.23
Am¡a EM09.21) ImZo Ho$ CÔoí¶ Ho$ {bE g§^m{dV nmE JE
(Vm{bH$m 5, {MÌ 2)&

Identification of potential hybrids for table
purpose
During the period of reporting, 100 F1s achieved
fruiting. Based on the berry sensory parameters, eight
F1s (H84.24, H58.24, H68.24, H100.24, H65.24,
H76.24, H01.23 and H09.21) were found potential for
table purpose (Table 5, Fig. 2).

H«$.g§.
S.no.

bjU Traits

EM
84

.2
4

H
84
.2
4

EM
58

.2
4

H
58
.2
4

EM
68

.2
4

H
68
.2
4

EM
10

0.
24

H
10
0.
24

EM
65

.2
4

H
65
.2
4

EM
76

.2
4

H
76
.2
4 

EM
01

.2
3

H
01
.2
3

EM
09

.2
1

H
09
.2
1

1 S>mCZr {‘ëS>¶y à{V{H«$¶m / Downy mildew
reaction UPOV rating 1-9

7 1 7 7 7 9 7 7

2 JwÀN> dOZ (J«m) / Bunch weight (g) 449.8 297.6 291.4 198.1 351.2 336.2 274 208.6

3 ‘{U b§~mB© ({‘‘r) / Berry length (mm) 27.2 22.6 22.2 27.8 20.2 21.2 22.2 17.6

4 ‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 23.0 21.6 20.8 21.6 18.2 20.8 17.2 17.8

5 25 ‘{U dOZ (J«m) / 25 Berry weight (g) 218.6 136.6 158.2 149.2 155.4 143.6 110 83.4

6 S§>R>b b§~mB© (go‘r) / Peduncle length (cm) 8.54 5.00 5.70 3.20 3.50 4.38 4.06 4.16

7 nwînd¥§V b§~mB© ({‘‘r) / Pedicel length (mm) 10.0 6.60 8.00 9.40 6.80 7.80 7.60 6.00

8 ~«e b§~mB© ({‘‘r) / Brush length (mm) 7.80 5.80 9.40 7.20 5.60 7.20 6.60 5.60

9 ‘{U Ñ‹T>Vm / Berry firmness (%) 81.4 67.2 78.0 76.0 77.2 87.2 54.4 69.8

10 18° {~«Šg àmá H$aZo Ho$ {bE {XZ / 
Days to achieve 18°Brix

119 113 125 129 119 123 103 107

11 J«moB§J {S>J«r S>oO / Growing degree days 1546.7 1486.9 1601.3 1630.9 1546.7 1584.0 1388.0 1430.7

EM84.24 / H84.24 EM58.24 / H58.24 EM68.24 / H68.24 EM09.21 / H09.21

{MÌ 2. ImZo Ho$ CÔoí¶ Ho$ {bE g§^m{dV g§H$a
Fig. 2. Potential hybrids for table purpose



{H$e{‘e Cn¶wº$Vm Ho$ {bE g§^m{dV g§H$am| H$s nhMmZ
‘{U g§doXr AmH$bZ,ËdMm H$s ‘moQ>mB©, Q>rEgEg Am¡a JyXo H$s ‘mÌm
Ho$ AmYma na MwZo JE nm§M g§H$am| go {H$e{‘e ~ZmE JE& {H$e{‘e
H$m g§doXr AmH$bZ a§J, ~ZmdQ>, {‘R>mg, âboda, ‘mCW{’$b,
ñdmX Am¡a g‘J« ñdrH$m¶©Vm Ho$ AmYma na {H$¶m J¶m (Vm{bH$m
6)& g‘J« ñdrH$m¶©Vm Ho$ AmYma na EM09.21, EM58.24,
EM01.23 Am¡a EM68.24 VwbZmË‘H$ ê$n go eaX {gS>b¡g Ho$
~am~a ¶m Cggo ~ohVa nmE JE&

Identification of hybrids potential for raisin
purpose 
Raisins were made from five identified F1s selected
based on berry sensory parameters, skin thickness,
TSS and pulp content. Sensory evaluation of raisins
was performed based on colour, texture, sweetness,
flavour, mouthfeel, taste and overall acceptability
(Table 6). Hybrids H09.21, H58.24, H01.23 and
H68.24 were found at par or better than check Shard
Seedless on basis of overall acceptability.
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Vm{bH$m 6. {H$e{‘e Cn¶wº$Vm Ho$ {bE Cå‘rXdma g§H$am| H$m g§doXr AmH$bZ
Table 6.  Sensory evaluation of candidate hybrids for raisin purpose

bjU Parameters EM01.23
H01.23

EM84.24
H84.24

EM58.24
H58.24

EM09.21
H09.21

EM68.24
H68.24

{H$e{‘e MZu
Kishmish Chernyei

eaX {gS>b¡g
Sharad Seedless

a§J / Colour 3.8 3.9 4.1 4.3 4.1 3.9 4.1

~ZmdQ> / Texture 3.6 3.8 3.9 4.1 4.3 4.0 3.8

{‘R>mg / Sweetness 3.9 4.0 4.1 4.4 4.1 3.9 4.1

âboda / Flavour 3.7 4.0 4.0 4.3 3.9 3.8 4.0

‘mCW{’$b / Mouthfeel 3.5 3.8 4.3 4.5 4.1 3.9 3.7

ñdmX / Taste 3.7 3.9 4.1 4.4 4.2 3.9 3.9

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

4.1 3.9 4.2 4.4 4.1 3.9 4.1

é{MH$a bjUm| Ho$ {bE g§H$am| H$s nhMmZ
{d{^Þ é{MH$a bjUm| O¡go ~‹S>o AmH$ma Ho$ ‘{U, ‘{U Ñ‹T>Vm, ~«e
b§~mB©  Am¡a 25 ‘{U dOZ Ho$ AmYma na Hw$b gm¡ g§H$am| H$s
Om§M H$s JB©& ì¶mdgm{¶H$ Ñ{ï> go ‘hËdnyU© bjUm| Ho$ gmW
nhMmZo JE g§H$a Vm{bH$m 7 ‘| àñVwV h¡&

Identification of hybrids for traits of interest
A total of hundred F1’s were screened for various
traits of interest such as bold berries, loose bunches,
berry firmness, brush length and 25 berry weight. F1’s
identified with commercially important traits of
interest were presented in table 7.

Vm{bH$m 7. ê${MH$a bjUm| Ho$ {bE g§^m{dV E’$1
Table 7.  Potential F1s for traits of interest

H«$.g§.
S.no.

bjU Traits nhMmZo JE E’$1 F1 identified

1 T>rbo JwÀN> (2 ‘{U/go‘r) / 
Loose bunches (2 berries/cm)

EM90.21 / H09.21, EM58.24 / H58.24, EM84.24 / H84.24 (1.5 berries
/ cm), EM76.24 / H76.24, EM68.24 / H68.24

2 ‘{U Ñ‹T>Vm (85 %) / 
Berry firmness (85 %)

EM102.23 / H103.23, EM116.23 / H116.23, EM87.23 / H87.23,
EM07.21 / H07.21, EM84.24 / H84.24, EM76.24 / H76.24, EM63.24 /
H63.24, EM07.25 / H07.25, EM06.25 / H06.25
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H«$.g§.
S.no.

bjU Traits nhMmZo JE E’$1 F1 identified

3 ~‹S>o ‘{U (18 {‘‘r) / 
Bold berries (18 mm)

EM44.21 (21-23 {‘‘r) / H44.21 (21-23 mm), 
EM86.22 (21-23 {‘‘r) / H86.22 (21-23 mm), 
EM86.23 (18-20 {‘‘r) / H86.23 (18-20 mm), 
EM58.24 (21-22 {‘‘r) / H58.24 (21-22 mm), 
EM84.24 (22-24 {‘‘r) / H84.24 (22-24 mm), 
EM76.24 (20-21 {‘‘r) / H76.24 (20-21 mm), 
EM68.24 (20-22 {‘‘r) / H68.24 (20-22 mm), 
EM47.24 (18-20 {‘‘r) / H47.24 (18-20 mm), 
EM107.25 (18-20 {‘‘r) / H107.25 (18-20 mm), 
EM96.24 (18-20 {‘‘r) / H96.24 (18-20 mm), 
EM114.24 (20-22 {‘‘r) / H114.24 (20-22 mm)

4 ~«e b§~mB© (18 {‘‘r) / 
Brush length (8 mm)

EM103.23 / H103.23, EM81.23 / H81.23, EM123.24 / H123.24,
EM68.24 / H68.24, EM116.25 / H116.25

5 25 ‘{U dOZ (150 J«m) / 
25 Berry weight (150 g)

EM12.21 (170-200 J«m) / H12.21 (170-200 g), 
EM86.22 (150-180 J«m) / H86.22 (150-180 g), 
EM65.24 (150-170 J«m) / H65.24 (150-170 g), 
EM68.24 (150-180 J«m) / H68.24 (150-180 g), 
EM84.24 (210-230 J«m) / H84.24 (210-230 g)

A§Jya ‘| S>mCZr {‘ëS>¶y à{VamoYH$ Š¶yQ>rEb H$s nhMmZ
H¡$amo{bZm ãb¡H$amoµO Ho$ {bE qbHo$O ‘¡n S>oQ>m Ho$ gmW 52 g§H$am|
H$m S>mCZr {‘ëS>¶y aoqQ>J Am§H$‹S>o Am¡a EgEZnr S>oQ>m H$m gm°âQ>do¶a
‘¡nŠ¶yQ>rEb H$m Cn¶moJ H$aHo$ {dûcofU {H$¶m J¶m& EbOr18 na
EbAmoS>r 3 na EH$ Aën Š¶yQ>rEb H$m nVm bJm¶m J¶m&

A§Jya ‘| àmH¥${VH$ ê$n go {dab JwÀN>o Am¡a ~‹S>r
‘{U Ho$ {bE àOZZ
âbo‘ grS>b¡g ‘| g§V{V {dH$mg Ho$ {bE ^«yU ~Mmd
nÕ{V H$m  ‘mZH$sH$aU
âbo‘ grS>b¡g Ho$ Iwbo nam{JV ‘{U¶m| H$mo ’$bZ Ho$ 20, 30,
40, 50 Am¡a 60 {XZm| ~mX EH${ÌV {H$¶m J¶m (Vm{bH$m 8)&
A§S>mUwAm| H$mo ‘r{S>¶m na àñWm{nV {H$¶m J¶m: E‘aemX Am¡a
a¡q‘J (B©Ama), {Ze Am¡a ‘wam{eJ Am¡a ñHy$J (E‘Eg)& g^r,
IBA (12.3 µM), GA3 (1.44 µM) Am¡a 6BA (2.22
µM) Ho$ gmW nyaH$ Wo& àñWmnZ Ho$ 10 gámh Ho$ ~mX, {dH${gV
^«yUm| H$mo {ZH$mb A§Hw$aU ‘r{S>¶m na ñWmZm§V[aV {H$¶m J¶m&
A{YH$V‘ A§Hw$aU, 40 {XZm|  ~mX H$s ‘{U¶m| ‘| B©Ama ‘r{S>¶m
(64%) ‘| àmá hþAm, EZEZ ‘r{S>¶m ‘| 57% A§Hw$aU àmá hþAm&

Identification of QTL for downy mildew resistance
in grapes
Downy mildew rating and SNP data of 52 hybrids
along with linkage map data for Carolina Blackrose
were analysed using software MapQTL. A minor QTL
was detected on LG18 at LOD 3.

Breeding for naturally loose bunches and
bold berries in grapes
Standardization of protocol for development of
embryo rescue progeny from Flame Seedless
Open pollinated berries of Flame Seedless were
harvested at 20, 30, 40, 50 and 60 days after flowering
(Table 8). Ovules were inoculated on media:
Emershad and Ramming (ER), Nitsch and Nitsch
(NN) and Murashige and Skoog (MS). All were
supplemented with IBA (12.3 µM), GA3 (1.44 µM)
and 6BA (2.22 µM). After 10 weeks embryos were
isolated and were transferred on germinating media.
Maximum germination was achieved in ER media
(64%) followed by NN media (57%) on harvesting
bunches at 40 days after flowering.
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Vm{bH$m 8. ‘{U hmd}pñQ>§J g‘¶ Am¡a ‘r{S>¶m H$m ^«yU {dH$mg na à^md
Table 8.  Effect of berry harvesting time and media on embryo development

‘r{S>Am 
Media

’$bZ Ho$ {XZm| ~mX 
Days after flowering

àñWm{nV A§S>mUw 
Ovule inoculated

n¥WH$ {H$¶o JE ^«yU
Embryo isolated

A§Hw$[aV ^«yU 
Embryo germinated

ER 20 100 22 20

ER 30 100 46 45

ER 40 100 68 64

ER 50 100 62 60

ER 60 100 11 9

NN 20 100 25 23

NN 30 100 41 38

NN 40 100 59 57

NN 50 100 56 53

NN 60 100 8 8

MS 20 100 19 15

MS 30 100 36 32

MS 40 100 42 41

MS 50 100 38 35

MS 60 100 10 10

^«yU ~Mmd Ûmam {dH${gV âbo‘ grS>b¡g H$s Iwbr
nam{JV g§V{V H$m gÑ‹T>rH$aU Ho$ {bE ‘mZH$sH$aU
âbo‘ grS>b¡g Ho$ àË¶oH$ ~rg Iwbo nam{JV g§V{V (^«yU ~Mmd
Ho$ ‘mÜ¶‘ go {dH${gV) H$mo Mma ‘r{S>¶m g§¶moOZm|  (Vm{bH$m 9,
{MÌ 3) ‘| ñWmZm§V[aV H$aHo$ BZ-{dQ´>mo gÑ‹T>rH$aU Ho$ {bE Om§Mm
J¶m& E‘Eg ‘r{S>¶m Ho$ EH$ Mm¡WmB© g§¶moOZ ‘| O‹S> Am¡a Q>hZr
H$m g‘J« {dH$mg gdm}Îm‘ nm¶m J¶m& Q´>rQ>‘|Q> 3 Am¡a 4 Ho$ nm¡Yo
VwbZmË‘H$ ê$n go ~ohVa àH$me g§ûcofH$ J{V{d{Y Ho$ gmW
gÑ‹T> nm¶o JE&  Mma-N>h gámh Ho$ ~mX BÝh| H$moH$monrQ> ‘| go‘r-
eoS> n[apñW{V ‘| ñWmZm§V[aV {H$¶m J¶m Am¡a ßbmpñQ>H$ ~¡J H$mo
T>H$ Z‘r ~ZmB© aIr JB©& nm¡Yo H$s d¥{Õ Ho$ AmYma na, ~mhar
n¶m©daUr¶ pñW{V ‘| g§V{V H$mo COmJa H$aZo Ho$ {bE ~¡J ‘| Yrao-
Yrao {N>Ð ~‹T>mE JE& dV©‘mZ ‘| ^«yU ~Mmd go {dH${gV âbo‘
grS>b¡g H$s gmV Iwbr nam{JV g§V{V¶m| H$m àjo{ÌH$maU {H$¶m
Om MwH$m h¡& 

Standardization of hardening protocol for open
pollinated progeny of Flame Seedless developed
through embryo rescue
Twenty each open pollinated progeny (developed
through embryo rescue) of Flame Seedless were
subjected to in-vitro hardening by transferring them
to four media combinations (Table 9, Fig. 3). Overall
root and shoot development was found best in one
fourth MS media combinations. Plants of treatment 3
and 4 were comparatively hardy with better
photosynthetic activity. After 4-6 weeks these were
transferred into coco peat under semi shade condition
and covering the plastic bag to maintain the humidity.
Depending upon the plant growth, gradual opening
were created to expose the progeny to the external
environmental condition. At present seven open
pollinated progenies of Flame Seedless developed
from embryo rescue are established in the field.
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Vm{bH$m 9. ^«yU ~Mmd Ûmam {dH${gV âbo‘ grS>b¡g Ho$ Iwbo nam{JV g§V{V H$m BZ-{dQ´>mo gÑ‹T>rH$aU
Table 9.  In-vitro hardening of open pollinated progeny of Flame Seedless developed through embryo rescue

H«$.g§.
S.no.

Q´>rQ>‘|Q> Treatment g§amo{nV g§V{V g§»¶m 
No. of progeny inoculated

Ord§V g§V{V g§»¶m 
No. of progeny survived

1 1/2 MS + 2% Sucrose + Activated charcoal (0.1%)
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg/L)

20 06

2 1/2 MS + 1% Sucrose + Activated charcoal (0.1%)
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg/L)

20 08

3 1/4 MS + 2% Sucrose + Activated charcoal (0.1%)
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg/L)

20 15

4 1/4 MS + 1% Sucrose + Activated charcoal (0.1%)
+ Agar (0.7%) +IBA (1.5 mg/L) + BA (0.3 mg /L)

20 14

{MÌ 3. âbo‘ grS>b¡g H$s Iwbr nam{JV g§V{V
Fig. 3. Open pollinated progeny of Flame Seedless

Treatment 1 Treatment 2 Treatment 3 Treatment 4 Vine before transplanting to field

T>rbo JwÀN>m| Am¡a ~‹S>r ‘{U Ho$ {bE aoS> ½bmo~ H$m Cn¶moJ
H$aVo hþE g§V{V {dH$mg
df© 2022 Ho$ Xm¡amZ, aoS> ½bmo~ � Wm°‘gZ grS>b¡g (52) Am¡a
aoS> ½bmo~ � âbo‘ grS>b¡g (26) go àmá Hw$b 78 g§H$am| H$mo
joÌ ‘| ñWm{nV {H$¶m J¶m& 

Progeny development using Red Globe for loose
bunches and bold berries
During year 2022, total 78 F1 progeny were
developed from Red Globe x Thompson Seedless (52)
and Red Globe x Flame Seedless (26) established in
the field.

aoS> ½bmo~ � Wm°‘gZ grS>b¡g
Red Globe x Thompson Seedless

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

{MÌ 4. df© 2022 Ho$ Xm¡amZ {dH${gV g§V{V 
Fig. 4. Progeny developed during year 2022
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df© 2022 Ho$ Xm¡amZ Am¶mo{OV H«$m°qgJ H$m¶©H«$‘ 
[anmo{Qª>J H$s Ad{Y Ho$ Xm¡amZ, 506 JwÀN>m| H$mo H«$m°g {H$¶m J¶m
Am¡a 473 JwÀN>m| ‘| ‘{U goqQ>J XoIr JB© (Vm{bH$m 10)& {nN>bo
df© aoS> ½bmo~ � ‘m§Oar ZdrZ Am¡a Wm°‘gZ grS>b¡g � aoS> ½bmo~
H«$m°g Ho$ ~rM Ho$ H«$m°g ‘| Iam~ g§JVVm XoIr JB©& Bg{bE {H«$‘gZ
grS>b¡g � ‘m§Oar ZdrZ Ho$ H«$m°qgJ g§¶moOZ H$mo H$m¶©H«$‘ ‘| em{‘b
{H$¶m J¶m& g^r Mma H«$m°g g§¶moOZm| Zo AÀN>r n¡V¥H$ AZwHy$bVm
ì¶º$ H$s Am¡a BgHo$ n[aUm‘ñdê$n 93.5 à{VeV JwÀN>m| ‘| ‘{U
goqQ>J àmá hþB©&

Crossing Program conducted during year 2022
During the period of reporting, 506 bunches were
crossed and 473 bunches exhibited berry setting
(Table 10). Poor compatibility was observed in
between Red Globe x Manjari Naveen and Thompson
x Red Globe crosses in the previous year crosses.
Hence crossing combination of Crimson Seedless x
Manjari Naveen was incorporated in the experiment.
All four cross combinations expressed good parental
compatibility and resulted in berry setting in 93.5 per
cent of bunches.

Vm{bH$m 10. Zd§~a-{Xg§~a 2022 Ho$ Xm¡amZ {H$E JE H«$m°qgJ H$m¶©H«$‘ 
Table 10.  Crossing program conducted during November-December 2022

g§.H«$. 
S. No.

H«$m°g g§¶moOZ / Cross combinations H«$m°g JwÀN> 
g§»¶m / 

No. of bunches
crossed

‘{U goqQ>J hþE 
JwÀN> g§»¶m / 
No. of bunches 
with berry 
setting

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

1 aoS> ½bmo~ � Wm°‘gZ grS>b¡g / Red Globe x Thompson Seedless 113 113

2 aoS> ½bmo~ � âbo‘ grS>b¡g / Red Globe x Flame Seedless 88 88

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

3 âbo‘ grS>b¡g � aoS> ½bmo~ / Flame Seedless x Red Globe 200 176

4 {H«$‘gZ grS>b¡g � ‘m§Oar ZdrZ / Crimson Seedless x Manjari Naveen 105 96

Hw$b / Total 506 473

a§JrZ A§Jyam| H$m AmZwdm§{eH$ gwYma
df© 2022-23 Ho$ ’$bZ H$mb ‘| "a§JrZ A§Jyam| Ho$ AmZwd§{eH$
gwYma' n[a¶moOZm Ho$ VhV VrZ H«$m°g g§¶moOZ O¡go  aoS> ½bmo~ �
’¢$Q>mgr grS>b¡g, {H«$g‘g amoO � ’¢$Q>mgr grS>b¡g Am¡a ‘Yw A§Jya
� ’¢$Q>mgr grS>b¡g à^m{dV hþE (Vm{bH$m 11)& Bg àH$ma ’¢$Q>mgr
grS>b¡g H$mo Za Ho$ ê$n ‘| Cn¶moJ ‘| bmVo hþE aoS> ½bmo~ (126),
{H«$g‘g amoO (137) Am¡a ‘Yw A§Jya (80) H$s AmZwd§{eH$ n¥ð> ŷ{‘
go Hw$b 343 nwîn JwÀN> nam{JV {H$E JE& Bgr àH$ma aoS> ½bmo~
Ho$ nMmg Iwbo nam{JV JwÀN>, n¥WH$ g§V{V {dH$mg Ho$ {bE EH${ÌV
{H$E JE& ’¢$Q>ogr grS>b¡g x aoS> ½bmo~ Ho$ Hw$b 126 H«$m°g JwÀN>o
^«yU ~Mmd à¶moJ Ho$ {bE Cn¶moJ ‘o bmE JE&

Genetic improvement of coloured grapes
Under the project ‘Genetic Improvement of Coloured
Grapes’ three crosses were effected viz., Red Globe x
Fantasy Seedless, Christmas Rose x Fantasy Seedless
and Madhu Angoor x Fantasy Seedless in the fruiting
season of year 2022-23 (Table 11). Thus total 343
crossed inflorescence were developed using Fantasy
seedless as a male parent on the genetic background
of Red Globe (126), Christmas Rose (137) and Madhu
Angoor (80) respectively. Likewise fifty open
pollinated bunches of Red Globe were also harvested
to develop segregating population. Total 126 crossed
bunches of Fantasy Seedless x Red Globe were used
for embryo rescue experiment.

^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2022
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Vm{bH$m 11. df© 2022-23 Ho$ ’$bZ H$mb ‘| {H$E JE g§H$aU 
Table 11.  Crosses conducted during fruiting season of year 2022-23 

H«$.g§. 
S.No.

H«$m°g g§¶moOZ Cross combination Hw$b H«$m°g nwînH«$‘ 
Total inflorescences crossed

1 aoS> ½bmo~ � ’¢$Q>mgr grS>b¡g / Red Globe x Fantasy Seedless 126

2 {H«$g‘g amoO � ’¢$Q>mgr grS>b¡g / Christmas Rose x Fantasy Seedless 137

3 ‘Yw A§Jya � ’¢$Q>mgr grS>b¡g / Madhu Angoor x Fantasy Seedless 80

4 aoS> ½bmo~ (Iwbr nam{JV) / Red Globe (open pollinated) 50

5 ’¢$Q>mgr grS>b¡g � aoS> ½bmo~ / Fantasy Seedless x Red Globe* 126

Hw$b / Total 519

* ^«yU ~Mmd AÜ¶¶Z Ho$ {bE Cn¶moJ ‘| bm¶m OmEJm / to be used for embryo rescue study 

g§H$a g§V{V¶m| H$m àjo{ÌH$aU: df© 2021-22 Ho$ Xm¡amZ N>h
g§¶moOZm| go Hw$b 177 g§H$a nm¡Yo {dH${gV {H$E JE, O¡go aoS>
½bmo~ � ’¢$Q>mgr grS>b¡g (65), aoS> ½bmo~ � {H«$‘gZ grS>b¡g
(01), aoS> ‘ñH$Q> � ’¢$Q>ogr grS>b¡g (65), aoS> ‘ñH$Q> � {H«$‘gZ
grS>b¡g (14), {H«$g‘g amoO � {H«$‘gZ grS>b¡g (30) Am¡a
{H«$g‘g amoO � ’¢$Q>mgr grS>b¡g (02) H$mo g’$bVmnyd©H$ joÌ ‘|
ñWm{nV {H$¶m J¶m (Vm{bH$m 12)& gmW hr aoS> ½bmo~ H$s 61
Iwbr nam{JV ~obm| H$mo ^r joÌ ‘| ñWm{nV {H$¶m J¶m&

Field establishment of hybrid progenies: Total 177
hybrids plants developed from six different crosses
during 2021-22 viz., Red Globe x Fantasy Seedless
(65), Red Globe x Crimson Seedless (01), Red Muscat
x Fantasy Seedless (65), Red Muscat x Crimson
Seedless (14), Christmas Rose x Crimson Seedless
(30) and Christmas Rose x Fantasy Seedless (02) are
successfully established in the field (Table 12). Also
61 open pollinated vines of Red Globe were
established in the field.

Vm{bH$m 12. df© 2022-23 Ho$ Xm¡amZ àjo{ÌH$aU H$s JB© g§H$a g§V{V
Table 12.  Hybrid population established in the field during 2022-23

H«$.g§. 
S.No.

H«$m°g g§¶moOZ Cross combination Hw$b àñWm{nV ~ob| 
Total vines established

1 aoS> ‘ñH$Q � ’¢$Q>mgr grS>b¡g / Red Muscat x Fantasy Seedless 65

2 aoS> ‘ñH$Q> � {H«$‘gZ grS>b¡g / Red Muscat x Crimson  Seedless 14

3 aoS> ½bmo~ � ’¢$Q>mgr grS>b¡g / Red Globe x Fantasy Seedless 65

4 aoS> ½bmo~ � {H«$‘gZ grS>b¡g / Red Globe x Crimson Seedless 01

5 {H«$g‘g amoO � ’¢$Q>mgr grS>b¡g / Christmas Rose x Fantasy Seedless 02

6 {H«$g‘g amoO � {H«$‘gZ grS>b¡g / Christmas Rose  x Crimson Seedless 30

7 aoS> ½bmo~ (Iwbr nam{JV) / Red Globe (open pollinated) 61

Hw$b / Total 238



aoS> ½bmo~ ‘| ~rO gwáVm {d‘moMZ Ho$ {bE àmoQ>moH$m°b
aoS> ½bmo~ EH$ ~‹S>r ‘{U dmbr {H$ñ‘ h¡ Am¡a dV©‘mZ ‘| Mb aho
àOZZ H$m¶©H«$‘ ‘| ‘mV¥ n¡V¥H$ Ho$ ê$n ‘| Cn¶moJ ‘| bmB© Om ahr
h¡; bo{H$Z BgHo$ ~rO gwáVm Ho$ H$maU g§V{V {dH$mg à^m{dV
hþAm h¡& ñVarH$aU Am¡a ñHo$[a{’$Ho$eZ VH$ZrH$m| (^m¡{VH$ Am¡a
amgm¶{ZH$) H$m Cn¶moJ H$aHo$ "aoS> ½bmo~' ‘| ~rO àgw{á ‘wº$Vm
H$m à¶mg {H$¶m J¶m& CnMma ‘| H«$‘e… 24 K§Q>o Ho$ {bE nmZr
Am¡a hmBS´>moOZ noamoŠgmBS> @1M ‘| ~rOm| H$mo H«${‘H$ ê$n go
{^Jmo¶m J¶m& BgHo$ ~mX ~rOm| H$mo a-amylase @500 ppm
‘| 36 K§Q>o Ho$ {bE Am¡a A§V ‘| GA3 @ 200 ppm ‘| 24 K§Q>o
Ho$ {bE {^Jmo¶m J¶m& CnMm[aV ~rOm| H$mo ~mX ‘| VrZ gámh Ho$
{bE 4°C na Z‘ aoV ‘| ÐþVerVZ pñW{V ‘| aIm J¶m Omo aoS>
½bmo~ ‘| 73 à{VeV VH$ ~rOm| Ho$ A§Hw$aU ‘| à^mdr nm¶m J¶m& 

Protocol for breaking seed dormancy in Red Globe
Red Globe is a variety with bold berries and being
used as female parent in ongoing breeding
programme; but progeny development suffered due to
its seed dormancy. The efforts were made to break the
seed dormancy in ‘Red Globe’ using stratification and
scarification techniques (physical and chemical). The
treatment comprising of soaking of seeds sequentially
in water and hydrogen peroxide @1M for 24 hours
respectively. This was followed by soaking in α-
amylase@500ppm for 36 hours and finally in
GA3@200ppm for 24 hours. Treated seeds were
subsequently kept under chilling condition in moist
sand at 4°C for three weeks and was found effective
which has induced seed germination up to 73 per cent
in Red Globe.
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{MÌ 5. g§H$a g§V{V¶m| H$s ~«rqS>J ãbm°H$ ‘| ñWmnZm
Fig. 5. Field establishment of hybrid progenies in breeding block

{MÌ 6. aoS> ½bmo~ ‘| ~ohVa ~rO A§Hw$aU
Fig. 6. Improved seed germination in Red Globe

’¢$Q>mgr grS>b¡g ‘| ^«yU ~Mmd AÜ¶¶Z
df© Ho$ Xm¡amZ, ’¢$Q>mgr grS>b¡g � aoS> ½bmo~ Ho$ H«$m°g go CËnÞ
Hw$b 1360 ~rOm§S>m| H$mo nwînU Ho$ 35-50 {XZm| Ho$ Xm¡amZ {ZH$mb
CZH$mo ‘wam{eJ Am¡a ñHy$J, {Ze Am¡a dwS>r ßbm§Q> ‘r{S>¶m Ho$ Mma
g§emo{YV ‘r{S>¶m na àñWm{nV {H$¶m J¶m& gmW hr {d{^Þ {dH$mg

Embryo rescue study in Fantasy Seedless
Total 1360 ovules from the cross Fantasy Seedless x
Red Globe were sampled during 35-50 days after
flowering during the year and inoculated on four
modified version of Moorashige & Skooge, Nitsch
and Woody Plant media. Simultaneously1080 selfed
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{MÌ 7. ^«yU ~Mmd nÕ{V Ûmam CËnÞ nm¡Ym| H$mo Ñ‹T>rH$aU hoVw AZmdaU 
Fig. 7. Embryo rescued plants exposed for hardening

^mH¥$AmZwn-am.A§.AZw.H|$., nwUo ‘| CnbãY Q>|Mw[a¶a A§Jya
OrZmoQ>mBn ‘| Hw$b E§Wmogm¶{ZZ ‘mÌm H$m VwbZmË‘H$
AÜ¶¶Z
df© 2018-19 Ho$ Xm¡amZ, {d{^Þ ‘mÌmË‘H$ Am¡a JwUmË‘H$ bjUm|
Ho$ {bE "B©-6' joÌ ‘| CnbãY Hw$b 421 g§H$a ~obm| H$m ‘yë¶m§H$Z
{H$¶m J¶m& {OZ‘| "E2/14' KZr ‘ogmoH$mn© a§OH$Vm Ho$ gmW
qQ>Qw>[a¶a nm¶m J¶m& nhMmZo JE OrZmoQ>mBn H$mo ~«rqS>J ãbm°H$ ‘|
ñd‘y{bV d S>m°J[aO na H$b{‘V {H$¶m J¶m& g§ñWmZ ‘| CnbãY
gmV AÝ¶ qQ>Qw>[a¶a A§Jya OrZmoQ>mBn O¡go E{bH$m§Q>o ~m°eoQ>, ê$~r
aoS>, ‘m§Oar ‘o{S>H$m, nygm Zda§J, EM-27, nrEZ � AmaOr Am¡a
B© 26-15 Ho$ gmW "E2/14' (ñd‘y{bV Am¡a H$b{‘V) H$m Hw$b
E§Wmogm¶{ZZ ‘mÌm Ho$ {bE VwbZmË‘H$ AÜ¶¶Z {H$¶m J¶m& Zm¡
à{d{ï>¶m| ‘| go, ñd‘y{bV "E2/14' ‘| CƒV‘ (4.2 J«m‘ à{V
{H$bmoJ«m‘ ‘{U dOZ) Hw$b E§Wmogm¶{ZZ ‘mÌm nmB© JB©, {OgHo$
~mX H$b{‘V "E2/14' (4.06 J«m‘/{H$J«m) H$mo ~ohVa nm¶m J¶m&
"E2/14' H$s Cƒ E§Wmogm¶{ZZ ‘mÌm Cgo EH$ g§^m{dV n¡V¥H$ Ho$
ê$n ‘| {d{^Þ àOZZ H$m¶©H«$‘m| (Vm{bH$m 13) ‘| Cn¶moJ Ho$ Xmdo
H$mo ~‹T>mVr h¡&

gyIo Am¡a bdUVm ghZerbVm Ho$ {bE A§Jya
‘ybd¥§V H$m AmZwd§{eH$ gwYma (MaU-I)
S>m°J[aO H$mo ‘mV¥ n¡V¥H$ Ho$ ê$n ‘| Cn¶moJ H$a Hw$b 131 JwÀN>m|
H$mo VrZ n¡V¥H$ g§¶moOZm| Ho$ gmW H«$m°g {H$¶m J¶m O¡go S>m°J[aO �
110Ama (67 JwÀN>o), S>m°J[aO � 140Ama¶y (39 JwÀN>o) Am¡a

Comparative study of total anthocyanin content of
the tenturier grape genotypes available at NRCG,
Pune
Total 421 hybrid vines available in field ‘E-6’ were
evaluated for various quantitative and qualitative traits
during 2018-19. Among which 'A2/14' was found
teinturier with dense mesocarp pigmentation. The
identified genotype was maintained in breeding block
on own-root as well as grafted on Dogridge. A
comparative study pertaining to total anthocyanin
content of ‘A2/14’ (own-rooted and grafted) along
with seven other teinturier grape genotypes available
at the institute viz. Alicante Bauschet, Rubi Red,
Manjari Medika, Pusa Navrang, H-27, PN x RG and
E 26-15 was carried out. Among the nine entries, the
total anthocyanin content of own-rooted ‘A2/14’
genotype was found highest (4.22 g per kg of berry
weight) followed by grafted ‘A2/14’ (4.06 g/kg). The
anthocyanin richness of grape genotype 'A2/14'
elevate its claim as a potential donor for imparting
anthocyanin content in various breeding programs
(Table 13).

Genetic improvement of grape rootstocks
for drought and salinity tolerance (Phase-I)
Total 131 bunches were crossed with three parental
combinations using Dogridge as a female parent such
as Dogridge x 110R (67 bunches), Dogridge x 140Ru

MaUm| ‘| ’¢$Q>mgr grS>b¡g Ho$ 1080 ñd-AÊS>mUw ^r BZ ‘r{S>¶m
na àñWm{nV {H$E JE& {nN>bo gmb Ho$ à¶moJ go, ’¢$Q>mgr grS>b¡g
Ho$ Hw$b 19 nm¡Yo Am¡a {H«$‘gZ grS>b¡g Ho$ Mma nm¡Ym| H$mo
g’$bVmnyd©H$ ~Mm¶m J¶m& na§Vw Ñ‹T>rH$aU hoVw AZmd¥V H$aZo na
10-12 {XZm| Ho$ ~mX ¶o nm¡Yo Or{dV Zht ah nmE&

ovules of Fantasy Seedless sampled at different
growth stages were also inoculated on these media.
Total 19 plants of Fantasy Seedless and four plants of
Crimson Seedless were successfully rescued from the
last year experiment. But these plants couldn’t
survived after 10-12 days of exposure for hardening.
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Vm{bH$m 13. ^mH¥$AZwn-amA§AZwH|$, nwUo ‘| CnbãY {d{^Þ Q>|Mw[a¶a A§Jya OrZmoQ>mBn H$s Hw$b E§Wmogm¶{ZZ ‘mÌm 
Table 13.  Total anthocyanin content of various tenturier grape genotypes available at ICAR-NRCG, Pune

H«$.g§. 
S.no. 

OrZmoQ>mBn Genotypes JwÀN> dOZ 
(J«m) 
Bunch 
weight (g)

‘{U ì¶mg 
({‘‘r) 

Berry diameter
(mm)

EH$b ‘{U 
dOZ (J«m) 
Single berry
weight (g)

Hw$b E§Wmogm¶{ZZ
(J«m/{H$J«m) 

Total anthocyanin
(g/kg)

1 E 2/14 (ñd‘y{bV) / A 2/14 (own rooted) 17.33 9.40 0.46 4.22

2 E 2/14 (H$b{‘V) / A 2/14 (grafted) 22.40 10.00 0.50 4.06

3 B© 26-15 / E 26-15 100.33 14.40 1.35 3.10

4 nygm Zda§J / Pusa Navrang 159.43 11.40 1.22 2.48

5 ‘m§Oar ‘o{S>H$m / Manjari Medika 326.00 15.00 2.48 2.15

6 EM-27 / H-27 237.67 15.00 1.95 2.07

7 nrEZ � AmaOr / PN x RG 108.50 15.20 2.35 2.03

8 ê$~r aoS> / Rubi Red 111.40 13.60 1.28 2.02

9 E{bH$m§Q>o ~m°eoQ> / Alicante Boushet 309.60 16.20 2.31 1.84

S>m°J[aO � 1103nr (25 JwÀN>o) (Vm{bH$m 14)&  Hw$b 63 Iwbo
nam{JV JwÀN>m| H$m Cn¶moJ n¥WH$ Am~mXr {dH${gV H$aZo Ho$ {bE
{H$¶m J¶m& S>m°J[aO ‘| H$Q>mB© VH$ ‘{U à{VYmaU ‘| H${R>ZmB© Ho$
H$maU g§H$a g§V{V {dH$mg J§^ra ê$n go à^m{dV hþAm& BgHo$
n[aUm‘ñdê$n, Bg ‘m¡g‘ Ho$ Xm¡amZ S>m°J[aO � 110Ama Ho$ Ho$db
Xmo g§H$a nm¡Yo Am¡a S>m°J[aO H$m EH$ goëâ‹S> nm¡Yo H$m àjo{ÌH$maU
{H$¶m Om gH$m& AmZo dmbo ’$bZ H$mb ‘| S>m°J[aO ‘| J§^ra ‘{U
à{VYmaU ‘| g‘ñ¶m go ~Mmd Ho$ Cnm¶ H$mo àmW{‘H$Vm na ImoOm
OmEJm&

(39 bunches) and Dogridge x 1103P (25 bunches)
(Table 14). Total 63 open pollinated bunches were
used for developing the segregating population.
Hybrid progeny development has been effected
severely due to difficulty in berry retention till harvest
in Dogridge. Consequently during this season only
two hybrid plants from Dogridge x 110R and one
selfed plant of Dogridge were able to establish in the
field. The remedy from severe berry shattering in
Dogridge will be explored on priority basis in the
upcoming fruit season.

Vm{bH$m 14. ‘ybd¥§V gwYma n[a¶moOZm Ho$ VhV 2022-23 Ho$ Xm¡amZ {H$E JE H«$mg
Table 14.  Crosses conducted during 2022-23 under rootstock improvement project

H«$.g§. 
S. No.

H«$m°g Cross H«$m°g {H$E JE Hw$b nwînH«$‘ 
Total inflorescences crossed

1 S>m°J[aO � 110Ama / Dogridge x 110R 67

2 S>m°J[aO � 140Ama¶y / Dogridge x 140RU 39

3 S>m°J[aO � 1103nr / Dogridge x 1103P 25

4 S>m°J[aO (Iwbo nam{JV) / Dogridge (open pollinated) 63

Hw$b / Total 194



‘mÌmË‘H$ bjUm| H$m gm‘mÝ¶ {dVaU {deofVm Ho$ {bE ê$nmË‘H$
Am§H$S>m| H$m {dûcofU {H$¶m J¶m& AÜ¶¶Z H$s JB© Am~mXr ‘|
JwÀN> {dñVma, ‘{U b§~mB©, ‘{U ì¶mg, ‘{U dOZ, ao{‘{’$Ho$eZ
g§»¶m, {ÛVr¶ ao{‘{’$Ho$eZ b§~mB© Am¡a nwînd¥§V b§~mB© ‘| gm‘mÝ¶
{dVaU nm¶m J¶m O~{H$ AÝ¶ bjUm| Zo CËH«$m‘r {dVaU {XIm¶m&
BLUP Ho$ {bE VrZ gmb Ho$ ê$nmË‘H$ S>oQ>m H$m ^r Cn¶moJ {H$¶m

The morphological data was analyzed for normal
distribution fit characteristic of quantitative traits. The
data indicates that bunch volume, berry length, berry
width, berry weight, number of ramifications, second
ramification length and pedicel length showed normal
distribution in studied population whereas other traits
showed transgressive distribution. The three years
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^maVr¶ n[apñW{V¶m| ‘| A§Jya ({dQ>rg {d{Z’o$am
Eb.) Ho$ JwÀN> aMZm g§~§Yr bjUm| H$s Š¶yQ>rEb
‘¡qnJ
gr~rAma � Q>rEg H$s g§H$a Am~mXr H$m Š¶yQ>rEb ‘¡qnJ 
A.  JwÀN> Am¡a ‘{U bjUm| H$m ’o$ZmoQ>mBqnJ
H¡$amo{bZm ãb¡H$amoO � Wm°‘gZ grS>b¡g Ho$ 55 g§H$am| H$m 2021-
22 Ho$ ’$bZ H$mb ‘| Vrgao df© H$m JwÀN> Am¡a ‘{U bjUm| Ho$
ê$nmË‘H$ Am§H$S>o XO© {H$E JE& VrZ df© Ho$ Am§H$S>m| H$mo EH${ÌV
H$a {dûcofU {H$¶m J¶m& g§H$a Am~mXr ‘| XoIo JE bjUm| Ho$
~w{Z¶mXr Am±H$‹S>o Vm{bH$m 15 ‘| {XE JE h¢&

QTL mapping of bunch architecture
related traits in Grapes (Vitis vinifera L.)
under Indian conditions
QTL mapping using CBR x TS segregating
population
a.  Phenotyping of bunch and berry traits
The morphological data for bunch and berry traits
were recorded during 2021-22 on 55 hybrids of
Carolina Blackrose x Thompson seedless segregating
population for the third year. The three years data was
pooled and analysed. The basic statistics for observed
traits in hybrid population is given in table 15.

Vm{bH$m 15. ‘ybd¥§V gwYma n[a¶moOZm Ho$ VhV 2022-23 Ho$ Xm¡amZ {H$E JE H«$mg
Table 15.  Crosses conducted during 2022-23 under rootstock improvement project

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

JwÀN> {dñVma ({‘br) / Bunch volume (ml) 79.6 1-170 0.50

JwÀN> dOZ (J«m‘) / Bunch weight (g) 142.2 45.5-416.7 0.47

JwÀN> b§~mB© (go‘r) / Bunch length (cm) 10.3 3.8-20.2 0.27

JwÀN> ì¶mg ({‘‘r) / Bunch width (mm) 64.1 26-142.2 0.30

‘{U b§~mB© ({‘‘r) / Berry length (mm) 18.8 12.5-24.6 0.16

‘{U ì¶mg ({‘‘r) / Berry diameter (mm) 15.7 9.7-23.3 0.16

‘{U g§»¶m (Z§.) / Number of berries (No.) 65.6 25-157 0.37

25 ‘{U dOZ (J«m) / 25 berry weight (g) 49.3 11.4-98 0.40

ao{‘{’$Ho$eZ/JwÀN> (Z§.) / Ramifications/bunch (No.) 8.4 4-14.5 0.31

àW‘ ao{‘{’$Ho$eZ (go‘r) / Ist ramification length (cm) 3.5 1.13-16 0.55

{ÛVr¶ ao{‘{’$Ho$eZ (go‘r) / IInd ramification length (cm) 2.7 0.9-5.3 0.32

S§>R>b b§~mB© ({‘‘r) / Peduncle length 26.3 7.3-86 0.48

nwînd¥§V b§~mB© ({‘‘r) / Pedicle length 6.1 3.3-9.3 0.18
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J¶m Am¡a g~go AÀN>m àXe©Z H$aZo dmbo g§H$am| H$s nhMmZ H$s
JB©& ~rEb¶ynr AZw‘mZm| Am¡a Am¡gV Am§H$S>m| H$m à{V{Z{Y ñH¡$Q>a
ßbm°Q> {MÌ 8 ‘| {X¶m J¶m h¡& ~rEb¶ynr AZw‘mZm| H$m Cn¶moJ
Š¶yQ>rEb {dûcofU Ho$ {bE {H$¶m J¶m&

morphological data was also used for BLUP and best
performing hybrids were identified. The
representative scatter plot of BLUP estimates and
mean data is given in figure 8. BLUP estimates were
used for QTL analysis. 

~.  Š¶yQ>rEb {dûcofU
gr~rAma � Q>rEg Ho$ 55 g§H$am| H$m VrZ df© Ho$ nwëS> ’o$ZmoQ>mBqnJ
S>oQ>m Am¡a EH$sH¥$V ‘¡n S>oQ>m H$m Cn¶moJ, B§Q>adb ‘¡qnJ Ûmam
Š¶yQ>rEb {dûcofU Ho$ {bE {H$¶m J¶m& {dûcofU Ho$ {bE [aJ«oeZ
EëJmo[aÏ‘ H$m Cn¶moJ {H$¶m J¶m& H«$‘n[adV©Z H$s g§»¶m 1000
Wr Am¡a nwZamd¥{Îm¶m| H$s A{YH$V‘ g§»¶m 200 Wr& Š¶yQ>rEb
‘¡qnJ Ho$ {bE MapQTL gm°âQ>do¶a H$m Cn¶moJ {H$¶m J¶m& nm±M
EbAmoS>r H$Q>Am°’$ na, H$B© Š¶yQ>rEb joÌm| H$mo {d{^Þ bjUm| Ho$
{bE nhMmZm J¶m (Vm{bH$m 16 Am¡a {MÌ 9)&

b.  QTL analysis
Three years pooled phenotyping data and map data of
integrated map for 55 hybrids of CBR x TS  were used
for QTL analysis using interval mapping. Regression
algorithm was used for analysis. Number of
permutations were 1000 and maximum number of
iterations were 200. Software MapQTL was used for
QTL mapping. At LOD cut-off of 5, several QTL
regions were identified for different traits (Table 16
and Figure 9).

{MÌ 8. gr~rAma � Q>rEg g§H$am| H$s ‘{U b§~mB© Ho$ {bE Am¡gV Am¡a ~rEb¶ynr AZw‘mZm| H$m ñH¡$Q>a ßbm°Q> 
Fig. 8. Scatter plot of mean and BLUP estimates for berry length of CBR x TS hybrids

{MÌ 9. EH$ à{V{Z{Y Am§H$‹S>m nhMmZo JE Š¶yQ>rEb H$mo Xem©Vo hþE
Fig. 9. A representative figure showing detected QTL
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Vm{bH$m 16. Š¶yQ>rEb ‘¡qnJ {ddaU
Table 16.  QTL mapping details

bjU Trait dJ© 
Group

nmoOreZ 
Position

bmoH$g 
Locus

EbAmoS>r 
LOD

% Expl.

‘{U b§~mB© / Berry Length 19 33.069 S19_21697616 6.61 42.5

‘{U ì¶mg / Berry width 19 33.069 S19_21697616 5.92 39.1

‘{U dOZ / Berry weight 14 63.101 S14_3368593 6.62 42.5

14 64.732 S14_3368580 6.37 41.3

14 64.538 5.93 39.2

8 13.863 S8_21288893 5.29 35.8

8 13.904 S8_16056296 5.29 35.8

JwÀN> dOZ / Bunch weight 17 36.633 S17_7217908 5.11 34.8

17 36.695 S17_7103305 5.11 34.8

àW‘ ao{‘{’$Ho$eZ b§~mB© /  First ramification length 15 22.489 S15_16009005 6.33 41.2

S§>R>b b§~mB© / Peduncle length 1 73.213 S1_5017080 5 34.2

JwUgyÌ 19 na ‘{U b§~mB©  Am¡a ì¶mg  Ho$ {bE gm‘mÝ¶ Š¶yQ>rEb/‘mH©$a H$m nVm bJm¶m J¶m&
Common QTL/marker were detected for berry length and width on chromosome 19.

2.  Egmo{gEeZ ‘¡qnJ
A.  ê$nmË‘H$ Am§H$S>m| H$m AdbmoH$Z
a|S>‘ M¶{ZV A§Jya OrZmoQ>mBn H$m Vrgao df© Ho$ ê$nmË‘H$ Am§H$S|>
XO© {H$E JE& VrZ gmb Ho$ Am§H$‹S>m| H$m g§H$bZ Am¡a {dûcofU
{H$¶m J¶m& XoIo JE bjU Vm{bH$m 17 ‘| {XE JE h¢&

a|S>‘ B’¡$ŠQ> Ho$ ê$n ‘| OrZmoQ>mBn H$m Cn¶moJ H$a ~rEb¶ynr
{dûcofU Ho$ {bE ê$nmË‘H$ Am§H$S>m| H$m Cn¶moJ {H$¶m J¶m&
{dûcofU Ûmam {d{^Þ bjUm| H$s AmZwd§{eH$Vm Am¡a gd©loð> àXe©Z
H$aZo dmbo OrZmoQ>mBn H$s nhMmZ H$s JB©&

~.  Egmo{gEeZ {dûcofU
EgEZnr S>oQ>m Am¡a 128 O‘©ßbmÁ‘ Ho$ VrZ gmb Ho$ ê$nmË‘H$
Am§H$S>m| H$m Cn¶moJ Egmo{gEeZ {dûcofU Ho$ {bE gm°âQ>do¶a
TASSLE H$m Cn¶moJ H$aHo$ {H$¶m J¶m& {dûcofU Xmo VarH$m| O¡go
GLM Am¡a MLM go {H$¶m J¶m&

OZab br{Z¶a ‘m°S>b Ûmam Egmo{gEeZ ‘¡qnJ
Vrgao df© Ho$ Am§H$‹S>m| Ho$ OrEbE‘ {dûcofU go 166 ‘hËdnyU©

2.  Association mapping
a.  Observation on morphological data
Morphological data was recorded for randomly
selected grape genotypes for third year. Three years
data was compiled and analysed. The basic statistics
for observed traits is given in table 17.

The phenotyping data was used for BLUP analysis
using genotypes as random effects. The analysis
estimated heritability of different traits and best
performing genotypes for different traits were
identified.

b.  Association analysis
SNP data and three years phenotyping data of 128
germplasm were used for association analysis using
software TASSLE. Two approaches viz. GLM and
MLM were used for the analysis.

Association mapping using General Linear Model
GLM analysis on third year data, identified 166
significant marker-trait associations. GLM analysis
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‘mH©$a-bjU g§~§Ym| H$s nhMmZ H$s JB©& EH$ gm¡ AÆ>mB©g
OrZmoQ>mBßg Ho$ VrZ dfm] Ho$ EH${ÌV Am§H$S>m| Ho$ OrEbE‘ {dûcofU
Ûmam 96 ‘hËdnyU© ‘mH©$a-bjU g§~§Ym| H$s nhMmZ H$s JB© Omo
84 EgEZnr Ûmam Xem©E JE& bjU g§~§{YV EgEZnr H$m {dVaU
Vm{bH$m 18 ‘| {X¶m J¶m h¡& A{YH$V‘ g§~§Y S§>R>b H$s b§~mB©
Am¡a JwÀN> Mm¡‹S>mB© go Ow‹S>o nmE JE& Ow‹S>o hþE EgEZnr H$s A{YH$V‘
g§»¶m qbHo$O J«wn 5 Am¡a BgHo$ ~mX qbHo$O J«wn 18 na àmá hþB©& 

on three years pooled data for 128 genotypes
identified 96 significant marker trait associations
represented by 84 SNPs. The trait wise distribution of
associated SNPs is given in table 18. Maximum
number of associations were for peduncle length
followed by bunch width. The maximum number of
linked SNPs were on linkage group 5 followed by
LG18.

Vm{bH$m 17. AÜ¶¶Z {H$E JE OZZÐì¶m| ‘| {dûco{fV bjUm| Ho$ ~w{Z¶mXr Am§H$‹S>o (3 dfu¶ S>oQ>m)
Table 17.  Basic statistics of analysed traits in studied germplasm accessions (3 yrs data)

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

JwÀN> Ðì¶‘mZ (J«m) / Bunch mass (g) 39.7-566.4 206.694 0.451

JwÀN> b§~mB© ({‘‘r) / Bunch length (mm) 70.0-223.6 132.492 0.233

JwÀN> ì¶mg ({‘‘r) / Bunch width (mm) 24.0-100.0 53.702 0.224

‘{U b§~mB© ({‘‘r) / Berry length (mm) 9.66-26.50 17.982 0.206

‘{U ì¶mg ({‘‘r) / Berry width (mm) 9.6-24.2 15.877 0.178

‘{U à{V JwÀN> (g§) / Berries/bunch (No.) 23.0-227.0 90.379 0.466

20 ‘{U dOZ (J«m) / 20 berry wt (g) 14.13-131.66 52.44 0.472

ao{‘{’$Ho$eZ à{V JwÀN> (g§) / Ramification/bunch (No.) 2.3-25.2 9.541 0.278

àW‘ ao{‘{’$Ho$eZ b§~mB© ({‘‘r) / Ist ramification length (mm) 6.5-90 30.028 0.499

{ÛVr¶ ao{‘{’$Ho$eZ b§~mB© ({‘‘r) / IInd ramification length (mm) 5.9-180.7 27.709 0.7

S§>R>b b§~mB© ({‘‘r) / Peduncle length (mm) 9.3-44.9 24.81 0.282

nwînd¥§V b§~mB© ({‘‘r) / Pedicel length (mm) 3.5-16.7 5.671 0.257

Vm{bH$m 18. OrEbE‘ {dûcofU Ho$ AmYma na ‘mH©$a-bjU g§~§Ym| H$m {ddaU
Table 18.  Details of marker-trait association based on GLM analysis

bjU / Trait V¥Vr¶ df© / Third year nwëS> S>oQ>m / Pooled data

‘{U b§~mB© / Berry length 15 5

‘{U dOZ / Berry weight 14 5

‘{U ì¶mg / Berry width 7 1

JwÀN> b§~mB© / Bunch length 7 6

JwÀN> {dñVma / Bunch volume 7 4
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bjU / Trait V¥Vr¶ df© / Third year nwëS> S>oQ>m / Pooled data

JwÀN> dOZ / Bunch weight 6 2

JwÀN> Mm¡‹S>mB© / Bunch width 20 8

àW‘ ao{‘{’$Ho$eZ b§~mB© / First ramification length 19 8

‘{U g§»¶m / No. of berries 23 2

ao{‘{’$Ho$eZ g§»¶m / Number of ramifications 2 0

nwînd¥§V b§~mB© / Pedicel length 4 10

S§>R>b b§~mB© / Peduncle length 24 16

‘¡pŠg‘‘ bmBH${bhÿ‹S> ‘m°S>b (E‘EbE‘) Ûmam
Egmo{gEeZ ‘¡qnJ
E‘EbE‘ {dûcofU, Egmo{gEeZ {dûcofU Ho$ Xm¡amZ OZg§»¶m
g§aMZm H$mo Ü¶mZ ‘| aIVm h¡& EgEZnr S>oQ>m H$m Cn¶moJ à‘wI
KQ>H$ {dûcofU Ho$ {bE Am¡a {dûcofU Ho$ {bE nm§M H$m°ånmoZ|Q>
S>oQ>m H$m Cn¶moJ {H$¶m J¶m& Vrgao df© Ho$ Am§H$‹S>m| H$m E‘EbE‘
{dûcofU Zo 39 EgEZnr Ûmam Xem©E JE 54 ‘mH©$a-bjU g§~§Ym|
H$s nhMmZ H$s& VrZ dfm] Ho$ EH${ÌV Am§H$S>m| go, 43 EgEZnr
Ûmam Xem©E JE 55 bjU ‘mH©$a g§~§Ym| H$mo XoIm J¶m& {dûcofU
‘|, ‘{U dOZ Ho$ {bE A{YH$V‘ Ow‹S>md XO© {H$¶m J¶m& nyb
Am§H$S>m| Ho$ {bE qbHo$O J«wn g§~§{YV EgEZnr Am¡a bjU-‘mH©$a
Egmo{gEeZ H$m {ddaU Vm{bH$m 19 Am¡a 20 ‘| {X¶m J¶m h¡&

Association mapping using Maximum likelihood
Model (MLM)
MLM analysis takes population structure into
consideration during association analysis. SNP data
was used to perform principal component analysis and
five component data was used for analysis. MLM
analysis on third year data identified 54 marker-trait
associations represented by 39 SNPs. With three years
pooled data, 55 trait-marker associations were
observed represented by 43 SNPs. In pooled data
analysis, the maximum association were recorded for
berry weight. The details of linkage group wise SNPs
and trait-marker association for pooled data is given
in table 19 and 20 respectively.

Vm{bH$m 19. qbHo$O J«wn AZwgma EgEZnr {dVaU
Table 19.  Linkage group wise distribution of SNPs

qbHo$O J«wn / Linkage Group EgEZnr g§»¶m / No. of SNPs qbHo$O J«wn / Linkage Group EgEZnr g§»¶m / No. of SNPs
1 2 11 1

2 0 12 3

3 3 13 1

4 2 14 3

5 7 15 1

6 1 16 3

7 0 17 4

8 0 18 6

9 3 19 1

10 0 Un mapped 2

Hw$b EgEZnr / Total SNPs 43
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Vm{bH$m 20. E‘EbE‘ {dûcofU Ho$ AmYma na ‘mH©$a-bjU g§~§Ym| H$m {ddaU
Table 20.  Details of marker-trait association based on MLM analysis

bjU / Traits ‘mH©$a g§»¶m / No. of Markers

‘{U b§~mB© / Berry length 3

‘{U ì¶mg / Berry width 3

JwÀN> b§~mB© / Bunch length 5

JwÀN> dOZ / Bunch weight 3

JwÀN> {dñVma / Bunch volume 3

JwÀN> Mm¡‹S>mB© / Bunch width 7

‘{U dOZ / Berry weight 10

‘{U g§»¶m / No. of berry 2

ao{‘{’$Ho$eZ g§»¶m / No. of Ramifications 1

àW‘ ao{‘{’$Ho$eZ b§~mB© / First ramification length 8

nwînd¥§V b§~mB© / Pedicle length 3

S§>R>b b§~mB© / Peduncle length 7

Hw$b / Total 55

Ebrb {d{eï> àmB‘am| H$s aMZm 
Mmbrg EgEZnr H$mo {d{^Þ {dûcofUm| go MwZm J¶m, O¡go
O‘©ßbmÁ‘ ‘| Egmo{gEeZ ‘¡qnJ, Š¶yQ>rEb ‘¡qnJ Am¡a g§H$a
Am~mXr H$m ‘mH©$a bjU {dûcofU, g§~§{YV bjUm| Am¡a JwUgyÌ
ñWmZ, ‘{U ì¶mg, ‘{U b§~mB© Am¡a ‘{U dOZ na Omoa {X¶m J¶m
Š¶m|{H$ BZ bjUm| Zo VrZ ‘m¡g‘m| ‘| pñWaVm {XImB©& do~ AmYm[aV
gm°âQ>do¶a WASP Ûmam Ebrb {d{eï> àmB‘am| H$s aMZm H$s JB©&
AmJmamog Oob na Xmo Ebrëg H$mo AbJ H$aZo Ho$ {bE a{MV
àmB‘am| ‘| A{V[aº$ ~o{gg Omo‹S>o JE&

Ebrb {d{eï> àmB‘am| H$m {dûcofU
g^r àmB‘a g§¶moOZm| Ho$ {bE nrgrAma n¡am‘rQ>a ‘mZH$sH¥$V {H$E
JE& ãbyn S>oQ>m Ho$ AmYma na OZZÐì¶ g§J«h go 15 g~go AÀN>m
àXe©Z H$aZo dmbo Am¡a 15 g~go H$‘ àXe©Z H$aZo dmbo à{d{ï>¶m|
Am¡a godo {dbmS>© � Q>rEg H$s g§H$a Am~mXr go VrZ à‘wI bjUm|
O¡go ‘{U dOZ, ‘{U b§~mB© Am¡a ‘{U ì¶mg Ho$ {bE MwZm J¶m&
qgJb [aEŠeZ nrgrAma g§Mm{bV {H$¶m J¶m& A~ VH$ 25
àmB‘a g§¶moOZm| H$m narjU {H$¶m Om MwH$m h¡& BZ‘| go,

Designing allele specific primers
Forty SNPs were selected from different analyses i.e.
association mapping in germplasm, QTL mapping and
marker traits analysis of hybrid population, based on
associated traits and chromosome location. Emphasis
was given to berry diameter, berry length and berry
weight as these traits showed stability across three
seasons. Allele specific primers were designed using
web based software WASP. Additional bases were
added to the designed primers to differentiate two
alleles on agarose gel.

Analysis of allele specific primers
PCR parameters for all the primer combinations were
standardized. Based on BLUP data, 15 best
performing and 15 least performing genotypes were
selected from germplasm accessions and Seyve
Villard x TS hybrid population for three major traits
viz. berry weight, berry length and berry diameter.
Single reaction PCR was performed. So far 25 primer
combinations have been tested. Among these, allele
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{MÌ 10. H$‘ Am¡a Cƒ ‘{U dOZ dmbo A§Jya à{d{ï>¶m| ‘| Ebrb {d{eï> Epåßb{’$Ho$eZ
Fig. 10. Allele specific amplification in grape genotypes with low and high berry weight

{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)
A§Jya ‘| H$m{¶H$ ^«yUOZZ H$m ‘mZH$sH$aU
A§Jya H$s {H$ñ‘m|, Wm°‘gZ grS>b¡g Am¡a {H«$‘gZ grS>b¡g ‘| go
MaU II Am¡a III Ho$ nwînH«$‘ go  A§S>me¶ Am¡a namJH$mof H$m
M¶Z AÝdofH$ Ho$ ê$n ‘| {H$¶m J¶m& EŠgßbm§Q²g H$mo gVh
{dg§H«$m{‘V {H$¶m J¶m Am¡a 4.5 mM ~rEnr Am¡a 5 mM 2,4
S>r go ¶wº$ E‘EgAmB© ‘r{S>¶m na àñWm{nV {H$¶m J¶m {Ogo 4
gámh Ho$ {bE A§Yoao ‘| aIm J¶m& bJ^J 100 H$ëMa go ewéAmV
H$s JB©, na§Vw Ho$db Hw$N> A§S>me¶ H$ëMa go hr H¡$bg àmá {H$¶m
J¶m& BZ H¡$br ‘|, Ho$db EH$ H¡$bg ‘| H$m{¶H$ ^«yUOZZ XoIm
J¶m& H$m{¶H$ ^«yUOZZ Ho$ g^r MaUm| H$mo XoIm J¶m& {ÛVr¶H$
^«yUOZZ ^r XoIm J¶m& ^«yU Ho$ A§Hw$aU Ho$ {bE ~rOnÌ AdñWm
‘| H$ëMa H$mo MS1B ‘r{S>¶m ‘| ñWmZm§V[aV {H$¶m J¶m& bJ^J
100 ^«yU A§Hw$[aV hþE, hmbm§{H$ bJ^J 80 à{VeV A§Hw$a
Agm‘mÝ¶ nm¶o JE& bJ^J 20 gm‘mÝ¶ nm¡Y àmá hþE& A§Hw$[aV
nm¡Yo Ho$ {dH$mg Ho$ {d{^Þ MaUm| H$mo {MÌ 11 ‘| {XIm¶m J¶m h¡&
AZwHy$bZ àmoQ>moH$m°b H$m ‘mZH$sH$aU àJ{V na h¡&

A§Jya H$s nÎmr go ^«yUr¶ H¡$bg àdV©Z
à¶moJ Ho$ nhbo df© Ho$ Xm¡amZ, ¶h XoIm J¶m {H$ nÎmr go H¡$bg
àdV©Z H$s Amd¥{Îm ~hþV H$‘ h¡& H¡$bg àdV©Z ‘| gwYma bmZo Ho$
{bE nÎmr H$mo VrZ AbJ-AbJ MaUm| ‘| O¡go ~§X nÎmr, Xÿgar
Am¡a Vrgar n{Îm¶m| H$m Cn¶moJ {H$¶m J¶m Am¡a CÝh| 5 µM 2,4

Exploring the resistance potential of
pseudo R-genes to evoke fungal resistance
in Vitis vinifera (funded by SERB)
Standardization of somatic embryogenesis in
grape
Inflorescence at stage II and III were selected to
obtain ovaries and anthers as explant from Thompson
Seedless and Crimson Seedless.  The explants were
surface sterilized and incubated on MSI media
containing 4.5 mM BAP and 5 mM 2,4 D and
incubated in dark for 4 weeks. About 100 cultures
were initiated, however callus was obtained only from
a few ovary cultures. Among these calli, somatic
embryogenesis was observed in only one callus. All
the stages of somatic embryogenesis were observed.
Secondary embryogenesis was also observed.
Cultures at cotyledon stage were transferred to MS1B
media for embryo germination. About 100 embryos
were germinated, however about 80 per cent seedlings
were abnormal. The different stages of plantlet
development are shown in figure 11. The standardiza-
tion of acclimatization protocol is in progress.

Embryogenic callus induction from grape leaf
During first year of experiment, it was observed that
frequency of callus induction is very low from leaf.
To improve the callus induction three different stages
of leaf viz. unopened 1st leaf, 2nd and 3rd leaves were
used and incubated on MS media containing 5 µM 2-

S11_1966224 Ho$ {bE Ebrb {d{eï> àmB‘am| Zo O‘©ßbmÁ‘
à{d{ï>¶m| ‘| ‘{U dOZ ({MÌ 10) Ho$ gmW Ow‹S>md {XIm¶m&
hmbm±{H$, Egdr � Q>rEg H$s g§H$a Am~mXr ‘| H$moB© gh-n¥W¸$aU
Zht XoIm J¶m& eof àmB‘am| H$s ñH«$sqZJ H$m H$m¶© àJ{V na h¡&

specific primers for S11_1966224 showed segregation
with the berry weight (Figure 10) in germplasm
accessions. However, no co-segregation was observed
in SV x TS population. Screening of remaining
primers is in progress. 
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{MÌ 11. H$m{¶H$ ^«yUOZZ Ho$ ‘mÜ¶‘ go nwZO©ZZ
Fig. 11. Regeneration through somatic embryogenesis

S>r Ho$ gmW 1.0 µM ~rE ¶wº$ E‘Eg ‘r{S>¶m na àñWm{nV {H$¶m
J¶m& ~§X nÎmm| ‘| AÀN>m H¡$bg àmá hþAm bo{H$Z Xÿgao Am¡a Vrgao
nÎmm| ‘| H$moB© H¡$bg àmá Zht hþAm& nhbo {~Zm Iwbo nÎmo Ho$ gmW
à¶moJ Omar h¡& 

nmCS>ar {‘ëS>çy Ho$ {déÕ Q́>m§gOo{ZH$ Aao{~S>mopßgg bmBZm|
H$s ñH«$sqZJ
gh¶moJr g§ñWmZ go àË¶oH$ Q´>m§gOrZ Ho$ {bE àmá VrZ KQ>ZmAm| ‘|
go, àË¶oH$ Q´>m§gOrZ Ho$ {bE EH$ Bd|Q> bmBZ nmCS>ar {‘ëS>çy
amoJµOZµH$ Ear{gno {gMmoao{gEa‘ Ho$ AYrZ H$s JB© Am¡a Xmo g‘¶
q~XþAm| na Z‘yZo {bE JE& Q´>m§gOrZ H$s A{^ì¶{º$ H$m AmH$bZ
H$aZo Ho$ {bE ar¶bQ>mB‘ nrgrAma {dûcofU Mb ahm 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
df© 2017 ‘| Hw$b 814 CËn[ad{V©V Wm°‘gZ grS>b¡g ~ob| bJmB©
JBª& AmR> gm¡ Mm¢gR> ‘| go 102 ~ob| B©E‘Eg CnMm[aV Am¡a 330
Jm‘m {H$a{UV ~ob| h¢& Jm‘m {H$a{UV Am¡a B©E‘Eg CnMm[aV ~obm|
H$s M1 Am~mXr Ho$ AdbmoH$Z Zo H«$‘e… 21.9 Am¡a 20.2 à{VeV
JwÀN> dOZ ‘| Cƒ grdr ì¶º$ {H$¶m& Jm‘m {H$a{UV CËn[ad{V©V
Am~mXr ‘| A{YH$V‘ {^ÞVm JwÀN> dOZ Ho$ ~mX ‘{U ì¶mg Am¡a

4,D + 1 µM BA. Good callus was obtained in
unopened leaves abut no calli was obtained in 2nd and
3rd leaves. The experiment is continued with the first
unopened leaf now.  

Screening of transgenic Arabidopsis lines against
powdery mildew
Among the three events received for each transgene
from collaborating institute, one event line for each
transgene was subjected to powdery mildew pathogen
Erysiphe cichoracearum and samples were drawn at
two time points. Real-time PCR analysis to assess the
expression of transgene is underway.

Creating gene and ploidy variations for
desired traits in grape using physical and
chemical agents
A total of 814 mutagenized Thompson Seedless vines
were planted in 2017. Out of 864, 102 vines are EMS
treated and 330 are gamma irradiated vines.
Observation in M1 population expressed high CV of
21.9% and 20.2% in bunch weight in gamma
irradiated and EMS treated vines respectively.
Maximum variation in mutagenized population was
observed in bunch weight followed by berry diameter
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JwÀN> b§~mB© ‘| XoIr JB© O~{H$ B©E‘Eg CnMm[aV nm¡Ym| ‘| JwÀN>
dOZ Am¡a ~mX ‘| ‘{U dOZ Am¡a Q>rEgEg ‘| A{YH$V‘ {^ÞVm
XoIr JB©&

A§Jya à{d{ï>¶m| H$m àg§ñH$aUVm Ho$ {bE ‘yë¶m§H$Z
¶h n[a¶moOZm "{d{^Þ àg§ñH$aU CÔoí¶ Ho$ {bE OrZmoQ>mBn H$s
nhMmZ' Ho$ CÔoí¶ go ewê$ H$s JB© Wr& dmBZ CÔoí¶ Ho$ {bE A§Jya
H$s Cn¶wº$Vm H$mo AÜ¶¶Z Ho$ {bE MaH©$ A§Jyam| (eS>m}Zr �
AH$m©dVr) H$mo  MoH$ {H$ñ‘ gm¡drZm¡ ãbm± Ho$ gmW em{‘b {H$¶m
J¶m& AÜ¶¶Z {H$E JE JwÀN> Am¡a ‘{U bjUm| (Vm{bH$m 21)
Ho$ {bE ‘hËdnyU© {^ÞVmE§ XoIr JBª& gm¡drZm¡ ãbm± ‘| JwÀN> b§~mB©
Ý¶yZV‘ (10.27 go‘r) ‘mnr JB©, O~{H$ MaH©$ 1 ‘| ¶h A{YH$V‘
¶mZr 13.83 go‘r Wr& MaH©$ 1 ‘| Ý¶yZV‘ JwÀN> dOZ 81.38
J«m‘ XO© {H$¶m J¶m, O~{H$ MaH©$ 2 ‘| A{YH$V‘ JwÀN> dOZ
133.25 XoIm J¶m& gm¡drZm¡ ãbm± ‘| 105.13 J«m‘ JwÀN> dOZ
XO© {H$¶m J¶m& MaH©$ 1 H$s ‘{U ËdMm nVbr (0.15 {‘‘r) Wr
O~{H$ MaH©$ 3 ‘| ¶h ‘moQ>r (0.20 {‘‘r) Wr& gm¡drZm¡ ãbm± ‘|
Ý¶yZV‘ ‘{U ì¶mg XO© {H$¶m J¶m O~{H$ MaH©$ 4 ‘| ¶h
A{YH$V‘ (13.04 {‘‘r) Wm& ‘{U b§~mB© ‘| ^r bJ^J g‘mZ
n¡Q>Z© XoIm J¶m Ohm§ gm¡drZm¡ ãbm± A§Jya ‘| Ý¶yZV‘ ‘{U b§~mB©
‘mnr JB©& MaH©$ 4 ‘| A{YH$V‘ 50 ‘{U dOZ n§OrH¥$V {H$¶m

and bunch length in gamma irradiated plants. In EMS
treated plants maximum variation was observed in
bunch weight followed berry weight and TSS. 

Evaluation of grape genotypes for
processability
This project was started with objective of ‘To identify
genotypes for different processing purpose’. The
study for suitability of grapes for wine purpose was
conducted for Charark series (Chardonnay x Arkavati)
and Sauvignon Blanc as check. Significant variations
were observed for bunch and berry parameters (Table
21). Minimum length (10.27 cm) of bunch was
measured in Sauvignon Blanc while it was maximum
(13.83 cm) in Charark 1. For bunch weight, Charark
1 was registered with only 81.38 g while maximum
was observed in Charark 2 (133.25 g). Sauvignon
Blanc was observed with weight of 105.13 g. Berries
from Charark 1 had thin skin (0.15 mm) while thick
(0.20 mm) in Charark 3. Minimum berry diameter
was recorded Sauvignon Blanc grapes followed by
Charark 3 while maximum was found in Charark 4
(13.04 mm). Almost same pattern was observed for in
berry length.  Charark 4 was registered with
maximum 50 berry weight (87.67 g) and Charark 1

Vm{bH$m 21. E‘EbE‘ {dûcofU Ho$ AmYma na ‘mH©$a-bjU g§~§Ym| H$m {ddaU
Table 21.  Details of marker-trait association based on MLM analysis
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MaH©$ 1 / Charark 1 13.83 81.38 0.15 12.79 13.14 62.67 3.62 24.4 6.25 0.14

MaH©$ 2 / Charark 2 12.33 133.25 0.17 12.34 12.96 74.00 3.51 23.8 6.82 0.15

MaH©$ 3 / Charark 3 10.29 95.75 0.20 11.78 14.08 70.33 3.70 22.4 5.10 0.21

MaH©$ 4 / Charark 4 11.48 120.75 0.19 13.05 13.79 87.67 3.58 24.8 5.36 0.18

MaH©$ 5 / Charark 5 12.03 122.00 0.11 12.07 13.11 63.33 3.52 23.1 6.13 0.36

gm¡drZm¡ ãbm± / Sauvignon Blanc 10.27 105.13 0.17 11.59 12.78 71.85 3.79 22.6 4.86 0.11

EgB© (E‘) / S.E.(m) ± 0.461 3.500 0.011 0.166 0.193 1.615 0.008 0.146 0.04 0.004

grS>r / CD  5% 1.402 10.645 0.033 0.504 0.586 4.913 0.025 0.443 0.13 0.013



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2022

33

J¶m na§Vw MaH©$ 1 ‘| Ho$db 62.67 J«m‘ dOZ àmá hþAm& MaH©$
1 ‘| A{YH$V‘ Q>rEgEg O~{H$ MaH©$ 3 Ý¶yZV‘ ‘yë¶ Ho$ gmW
nm¶m J¶m& hmbm±{H$, ¶o ‘mZ gr‘m Ho$ ^rVa Wo& My§{H$ ‘{U Cƒ
Vmn‘mZ ‘| n[an¹$ hþB© Wr, {Og H$maU AåbVm H$‘ nmB© JB© Am¡a
nrEM Cn¶wº$ ‘mZ 3.4 go 3.5 H$s VwbZm ‘| Cƒ nm¶m J¶m&

~ZmB© JB© dmBZ ~hþV gyIo àH$ma (Vm{bH$m 22) H$s Wr& A{YH$V‘
AëH$mohb MaH©$ 1 Ho$ ~mX MaH©$ 4 ‘| XoIm J¶m O~{H$ ¶h MaH©$
3 ‘| Ý¶yZV‘ Wm&  AëH$mohb H$s ‘mÌm ag ‘| Q>rEgEg go g§~§{YV
Wr& AÜ¶¶Z {H$E JE g^r A§Jya {µH$ñ‘m| ‘| bJ^J g‘mZ dmBZ
bjU XoIo JE& dmBZ H$s JwUdÎmm CËnmXZ Ho$ {bE MaH©$ H$s
{H$ñ‘| gm¡drZm¡ ãbm Ho$ gmW VwbZr¶ nmB© JB©&

was with weight of 62.67 g only. Maximum TSS was
recorded in Charark1 while Charark3 was recorded
with minimum value. However, these values were
within range. As the berries were ripened in the high
temperature, hence, acidity was lower and reflected
in higher side than suitable pH vale 3.4 to 3.5.

The prepared wines were very dried (Table 22).
Maximum alcohol was observed in Charark 1
followed by Charark4 while minimum was noted in
Charark 3. Almost similar wine parameters were
observed in all studied grape varieties. It seems
Charark type grapes are able to produce wine quality
comparable with Sauvignon Blanc.

Vm{bH$m 22. MaH©$ Am¡a gm¡drZm¡ ãbm± A§Jya go ~ZmB© JB© dmBZ Ho$ JwUdÎmm bjU
Table 22.  Quality parameters of wines prepared from Charark and Sauvignon Blanc grapes

{H$ñ‘ / Variety
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MaH©$ 1 / Charark 1 2.20 12.19 4.50 5.17 0.59 5.55 2.10 49.5 0.10

MaH©$ 2 / Charark 2 1.30 11.91 4.67 5.52 0.33 5.63 1.90 38.4 0.23

MaH©$ 3 / Charark 3 0.90 11.12 3.77 4.15 0.34 4.73 4.95 90.6 0.53

MaH©$ 4 / Charark 4 1.40 12.18 3.91 4.51 0.48 5.07 2.18 55.0 0.26

MaH©$ 5 / Charark 5 0.10 11.56 4.27 5.02 0.50 6.81 2.35 57.0 0.30

gm¡drZm¡ ãbm± / Sauvignon Blanc 1.40 11.20 3.03 4.08 0.24 5.74 2.14 55.0 0.21

EgB© (E‘) / S.E.(m) ± 0.021 0.073 0.029 0.029 0.004 0.042 0.060 1.019 0.006

grS>r / CD  5% 0.065 0.223 0.088 0.089 0.013 0.129 0.183 49.5 0.019

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$bZ
Bg n[a¶moOZm H$s ewéAmV A§Jya ‘ybd¥ÝVm|  H$s {H$ñ‘m| (Wm°‘gZ
grS>b¡g, ZmZmgmho~ nn©b grS>b¡g, {H«$‘gZ grS>b¡g, ‘m§Oar

Evaluation of rootstocks for released and
commercially promising grape varieties 
The project was initiated with the objective to study
the influence of rootstocks on growth and
development of grape varieties (Thompson Seedless,

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 
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Vm{bH$m 23. {H«$‘gZ grS>b¡g Ho$ ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 23.  Effect of different rootstocks on fruitful canes, yield and quality parameters of Crimson 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)

Hw$b KwbZerb
nXmW© (°{~«)
TSS (°B)

AåbVm
Acidity 
(%)

’$bXm¶r Ho$Z 
Fruitful
canes (%)

nmZ© joÌ 
(go‘r2)
Leaf area
(cm2)

110Ama / 110R 6.45 30 215.00 20.36 0.59 87.21 151.10

140Ama¶y / 140Ru 7.34 32 229.50 19.62 0.55 83.92 150.47

1103nr / 1103P 7.66 31 247.25 20.25 0.62 92.99 154.06

S>m°J[aO / Dogridge 7.14 30 238.15 19.56 0.60 86.82 152.82

SEm± 0.134 0.297 2.01 0.24 0.004 2.481 1.81

CD at 5% 0.413 0.916 6.194 0.75 0.015 7.64 5.59

Sig ** ** ** NS ** NS NS

ZdrZ, ‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar {H$e{‘e) Ho$ {dH$mg H$m
AÜ¶¶Z H$aZo Ho$ CÔoí¶ go H$s JB©&

{H«$‘gZ {gS>b¡g
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO ‘ybd¥ÝVm| na
H$b{‘V {H«$‘gZ {gS>b¡g H$m AmH$bZ ’$bXm¶r Ho$Z, CnO Am¡a
JwUdÎmm bjUm| Ho$ AmYma na {H$¶m J¶m (Vm{bH$m 23)& 1103nr
‘ybd¥§V Ho$ ~mX {H«$‘gZ grS>b¡g H$mo 140Ama¶y na H$b{‘V H$aZo
na C„oIZr¶ ê$n go CƒV‘ CnO XO© H$s JB©& 140Ama¶y ‘|
CƒV‘ JwÀN> à{V ~ob g§»¶m XO© H$s JB©& hmbm§{H$, 140Ama¶y
na H$b{‘V H$aZo na g~go H$‘ AåbVm àmá hþB©& {d{^Þ ‘ybd¥§Vm|
‘| Hw$b KwbZerb nXmW©, ’$bXma Ho$Z Am¡a nU© joÌ ‘| AgmW©H$
A§Va nmE JE& àmá n[aUm‘m| Ho$ AmYma na, gm¶Z-‘ybd¥ÝV
g§¶moOZm| ‘| 1103nr na H$b{‘V {H«$‘gZ grS>b¡g Zo ~ohVa àXe©Z
{H$¶m&

Nanasaheb Purple Seedless, Crimson Seedless,
Manjari Naveen, Manjari Medika and Manjari
Kishmish).

Crimson Seedless
Crimson Seedless grafted on 110R, 140Ru, 1103P and
Dogridge rootstock was evaluated for fruitful canes,
yield and quality parameters (Table 23). Significantly
highest yield was recorded when Crimson Seedless
grafted on 1103P followed by grafted on 140Ru.
Highest number of bunches per vine was observed in
140Ru followed by 1103P.  Total soluble solids,
fruitful cane and leaf area were found non-significant
among different rootstocks. Based on the results
obtained, the performance of scion-rootstock
combination performed better was Crimson Seedless
grafted on 1103P rootstock compared to other
combinations.

‘m§Oar ZdrZ
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO na H$b{‘V ‘m§Oar
ZdrZ Ho$ àXe©Z H$m AmH$bZ ’$bXmB Ho$Z, CnO Am¡a JwUdÎmm
bjUm| Ho$ {bE {H$¶m J¶m (Vm{bH$m 24)& S>m°J[aO na H$b{‘V
Bg {H$ñ‘ ‘| C„oIZr¶ ê$n go CƒV‘ CnO Am¡a JwÀN> dOZ XO©
{H$¶m J¶m& S>m°J[aO na H$b{‘V H$aZo na A{YH$V‘ ’$bXm¶r
Ho$Z [aH$m°S>© {H$E JE Omo 1103nr na H$b{‘V hmoZo Ho$ ~am~a Wo& 

Manjari Naveen
Performance of Manjari Naveen grafted on 110R,
140Ru, 1103P and Dogridge were evaluated for
fruitful canes, yield and quality parameters (Table 24).
Significantly highest yield and bunch weight was
recorded when the variety was raised on Dogridge
rootstock. Maximum fruitful canes were recorded
when grafted on Dogridge and found at par with
1103P rootstock.  
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Vm{bH$m 24. ‘m§Oar ZdrZ Ho$ ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm na {d{^Þ ‘ybd¥ÝVm| H$m à^md 
Table 24.  Effect of different rootstocks on fruitful canes, yield and quality of Manjari Naveen

‘ybd¥§V
Rootstocks

CnO
({H$J«m/
~ob)
Yield
(kg/vine)

JwÀN>
g§»¶m/~ob 
No. of 
Bunches

JwÀN> dOZ
(J«m) 
Bunch 
weight 
(g)

Hw$b KwbZerb
nXmW© (°{~«)
TSS (°B)

AåbVm
Acidity 
(%)

’$bXm¶r Ho$Z 
Fruitful
canes (%)

nU© joÌ 
(go‘r2)
Leaf area
(cm2)

110Ama / 110R 12.17 32 380.42 18.32 0.58 92.89 164.23

140Ama¶y / 140Ru 10.94 28 390.86 18.12 0.55 88.45 165.42

1103nr / 1103P 12.73 31 410.68 17.52 0.56 93.82 172.36

S>m°J[aO / Dogridge 13.72 33 415.63 17.10 0.55 94.45 170.65

SEm± 0.13 0.72 3.18 0.43 0.01 0.71 1.34

CD at 5% 0.4 2.23 9.82 1.33 0.03 2.19 4.13

‘m§Oar ‘o{S>H$m
‘m§Oar ‘o{S>H$m Ho$ ’$bXmB Ho$Z,  CnO Am¡a JwUdÎmm bjUm| H$m
AmH$bZ; 110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO na
H$b{‘V H$a {H$¶m J¶m (Vm{bH$m 25)& S>m°J[aO na bJmB© JB©
~obm| ‘| A{YH$V‘ CnO, JwÀN> dOZ, Á¶yg [aH$dar, ’$bXm¶r
Ho$Z g§»¶m Am¡a nU© joÌ XO© {H$¶m J¶m& n[aUm‘moZwgma, S>m°J[aO
na H$b{‘V ‘m§Oar ‘o{S>H$m ‘| ~ohVa àXe©Z nm¶m J¶m&

Manjari Medika
Manjari Medika grafted on 110R, 140Ru, 1103P and
Dogridge were evaluated for fruitful canes, yield and
quality during 2021-2022 (Table 25). Vines raised on
Dogridge recorded with significant higher yield,
bunch weight, juice recovery, fruitful canes and leaf
area. Thus, Manjari Medika grafted on Dogridge was
found superior over others.

Vm{bH$m 25. ‘m§Oar ‘o{S>H$m Ho$ ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 25.  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 

JwÀN> dOZ
(J«m) 
Bunch 
weight 
(g)

Hw$b 
KwbZerb 

nXmW© (°{~«)
TSS (°B)

AåbVm
Acidity 
(%)

’$bXm¶r 
Ho$Z 

Fruitful
canes 
(%)

nmZ© joÌ 
(go‘r2)
Leaf area
(cm2)

‘ybd¥§V
Rootstock

110Ama / 110R 14.47 45 321.63 19.0 0.41 68.8 94.90 160.46

140Ama¶y / 140Ru 13.85 48 288.51 20.2 0.45 67.0 92.80 158.16

1103nr / 1103P 14.09 50 281.76 20.4 0.39 67.1 90.67 160.50

S>m°J[aO / Dogridge 16.66 48 347.16 19.1 0.33 69.0 95.20 173.94

SEm± 0.22 0.46 1.06 0.01 0 0.01 0.03 1.16

CD at 5% 0.68 1.42 3.29 0.04 0 0.06 0.11 3.58



‘m§Oar {H$e{‘e
‘m§Oar {H$e{‘e H$mo 110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO
na H$b{‘V {H$¶m J¶m Am¡a ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm
bjUm| Ho$ {bE AmH$bZ {H$¶m J¶m (Vm{bH$m 26)& 140Ama¶y
na H$b{‘V H$aZo na CƒV‘ CnO Am¡a JwÀN> g§»¶m XO© H$s JB©
Omo S>m°J[aO ‘ybd¥§V Ho$ g§¶moOZ Ho$ ~am~a Wr& S>m°J[aO Am¡a
110Ama ‘ybd¥§V na CJmB© JB© ‘m§Oar {H$e{‘e Zo CƒV‘
{H$e{‘e [aH$dar, ’$bXm¶r Ho$Z Am¡a nU© joÌ XO© {H$¶m J¶m&

Manjari Kishmish
Manjari Kishmish grafted on 110R, 140Ru, 1103P and
Dogridge were evaluated for fruitful canes, yield and
quality parameters (Table 26). The highest yield and
number of bunches were recorded in 140Ru rootstock
and was at par with in combination with Dogridge
rootstock. Manjari Kishmish raised on Dogridge and
110R rootstock recorded highest raisin recovery,
fruitful canes and leaf area.
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Vm{bH$m 26. ‘m§Oar {H$e{‘e ‘| ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 26.  Effect of rootstocks on fruitful canes, yield and raisin recovery of Manjari Kishmish

‘ybd¥§V
Rootstocks

CnO
({H$J«m/
~ob)
Yield
(kg/vine)

JwÀN> g§»¶m
~ob 
No. of 
Bunches

JwÀN> dOZ
(J«m) 
Bunch 
weight 
(g)

Hw$b 
KwbZerb 

nXmW© (°{~«)
TSS (°B)

AåbVm
Acidity 
(%)

’$bXm¶r 
Ho$Z 

Fruitful
canes 
(%)

nmZ© joÌ 
(go‘r2)
Leaf area
(cm2)

‘ybd¥§V
Rootstock

110Ama / 110R 8.41 40 210.25 21.05 0.53 26.5 96 162.48

140Ama¶y / 140Ru 9.26 42 220.56 22.3 0.54 26.1 92.51 159.45

1103nr / 1103P 8.7 37 235.14 21.1 0.55 25.4 89.14 160.27

S>m°J[aO / Dogridge 8.64 41 210.65 22.2 0.52 26.6 91.78 169.25

SEm± 0.2 0.87 4.25 0.15 0 0.18 0.65 1.17

CD at 5% 0.62 2.68 13.1 0.48 0.01 0.57 2.02 3.62

Wm°‘gZ {gS>b¡g
110Ama, 140Ama¶y, 1103nr Am¡a S>m°J[aO na H$b{‘V Wm°‘gZ
{gS>b¡g H$m AmH$bZ ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm bjUm|
Ho$ AmYma na {H$¶m J¶m (Vm{bH$m 27)& S>m°J[aO ‘ybd¥§V na
H$b{‘V {H$ñ‘ ‘| CƒV‘ CnO, ’$bXm¶r Ho$Z, JwÀN> g§»¶m Am¡a
JwÀN> dOZ XO© {H$¶m J¶m& 

A§Jya {µH$ñ‘m| ‘| bmBQ> H$ånZgoeZ VWm g¡MwaoeZ
nm°B§Q> Ho$ AmH$bZ na AÜ¶¶Z
¶h n[a¶moOZm ‘B©, 2021 ‘| àjo{ÌH$ A§Jya {µH$ñ‘m| ‘| nmoQ>}~b
àH$me g§ûcofU àUmbr (Li-6400, LI-COR) H$m Cn¶moJ
H$aHo$ bmBQ> H$ånZgoeZ VWm g¡MwaoeZ nm°B§Q>H$mo ‘mnZo Ho$ CXoí¶
Ho$ {bE ewê$ H$s JB©& àjo{ÌH$ pñW{V Ho$ VhV S>m°J[aO na H$b{‘V
Wm°‘gZ grS>b¡g Am¡a ~¢Jbmoa ãby ‘| nwînU MaU ‘| bJ^J
1300-1400 Ed§ 900-100 ‘mB©H«$mo‘mob ‘r-2go-1 Am¡a àH$me
H$ånZgoeZ 20 go 30 ‘mB©H«$mo‘mob ‘r-2go-1 Ho$ ~rM gr{‘V Wm&

Thompson Seedless
Evaluation of Thompson Seedless grafted on 110R,
140Ru, 1103P and Dogridge was performed based on
fruitful canes, yield and quality parameters (Table 27).
The highest yield, fruitful cane, number of bunches
and bunch weight were recorded in the variety grafted
on Dogridge rootstock. 

Studies on estimation of light
compensation and saturation point of
grape varieties
Project was initiated in May, 2021 to measure the light
compensation and saturation point of grape varieties
under field condition using portable photosynthesis
system (Li-6400, LI-COR). Under field condition,
Thompson Seedless and Bangalore Blue grafted on
Dogridge had light saturation approximately at 1300-
1400 and 900-1000 μmol m-2s-1 and light compensa-
tion between 20 to 30 μmol m-2s-1 at flowering stage.
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Vm{bH$m 27. Wm°‘gZ {gS>b¡g Ho$ ’$bXm¶r Ho$Z, CnO Am¡a JwUdÎmm na {d{^Þ ‘ybd¥ÝVm| H$m à^md
Table 27.  Effect of rootstocks on fruitful canes, yield and quality on Thompson Seedless

‘ybd¥§V
Rootstocks

CnO
({H$J«m/
~ob)
Yield
(kg/vine)

JwÀN> g§»¶m
~ob 
No. of 
Bunches

JwÀN> dOZ
(J«m) 
Bunch 
weight 
(g)

Hw$b KwbZerb
nXmW© (°{~«)
TSS (°B)

AåbVm
Acidity 
(%)

’$bXm¶r Ho$Z 
Fruitful
canes (%)

nmZ© joÌ 
(go‘r2)
Leaf area
(cm2)

110Ama / 110R 9.19 27 340.39 19.35 0.55 92.52 164.25

140Ama¶y / 140Ru 8.59 26 330.5 20.32 0.56 85.36 159.4

1103nr / 1103P 8.39 27 310.85 20.28 0.58 78.32 165.32

S>m°J[aO / Dogridge 9.86 28 365.1 20.17 0.57 95.12 166.25

SEm± 0.23 0.62 2.07 0.36 0.031 0.49 1.25

CD at 5% 0.73 1.91 6.38 1.12 0.1 1.52 3.87

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$E JE Iwbo
n¡Z dmînrH$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 28 Am¡a 29 ‘| {X¶m J¶m h¡&

Standardising irrigation and nutrient
schedule for Crimson Seedless vines raised
on Dogridge rootstock
The project, was initiated during Sept. 2021 to
standardize growth stage wise nutrient and water
requirement of Crimson Seedless vines raised on
Dogridge rootstock.    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 28 and 29. 

Vm{bH$m 28. nmofH$ VËd Am¡a qgMmB© Q´>rQ>‘|Q> (d¥{Õ MaU Am¡a XO© {H$E JE Iwbo n¡Z dmînrH$aU na AmYm[aV qgMmB© AZwgyMr)
Table 28.  Nutrient and irrigation treatments (irrigation schedule based on crop stage and open pan evaporation)

d¥{Õ AdñWm / Growth Stage I II III IV (CngVhr qgMmB© / 
Subsurface irrigation)

AmYmar¶ N>±Q>mB© / Foundation pruning

àamoh d¥{Õ / Shoot growth 40 30 40 30

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

Ho$Z n[an¹$Vm VWm ’$b H$m{bH$m {dH$mg / 
Cane maturity and fruit bud development

15 15 15 15

121{XZ - ’$bV N>±Q>mB© / 121days - fruit pruning 15 15 0 0
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d¥{Õ AdñWm / Growth Stage I II III IV (CngVhr qgMmB© / 
Subsurface irrigation)

’¡$Q>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 VWm {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 - - - -

Vm{bH$m 29. nmofH$ Q´>rQ>‘|Q>
Table 29.  Nutrient treatments

N(kg/ha) P2O5(kg/ha) K2O(kg/ha)

EZ1 / N1 266.6 222 266.6

EZ2 / N2 266.6 177.6 266.6

EZ3 / N3 200 133.3 200

EZ4 / N4 133.3 106.6 200

qgMmB© Q´>rQ>‘|Q> (EZ1, Q>EZ2 Am¡a Q>EZ3) H$mo gVhr {S´>n qgMmB©
VH$ZrH$ Ho$ ‘mÜ¶‘ go, O~{H$ Q´>rQ>‘|Q> EZ4 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& 

‘¥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; nr2Amo5 (nrnrE‘) - 84.4-129.5
Am¡a Ho$2Amo (nrnrE‘) - 840-1189 Ho$ ~rM Wm& df© 2021-
2022 Ho$ Xm¡amZ Hw$b n¡Z dmînrH$aU Am¡a dfm© H«$‘e… 1260.6
{‘‘r Am¡a 793.50 {‘‘r XO© H$s JB©& ~m[ae Ho$ H$maU Bg Ad{Y
Ho$ Xm¡amZ 134 {XZm| VH$ bVmAm| H$s qgMmB© Zht H$s JB©& 

CngVhr VH$ZrH$ (I4) Ho$ ‘mÜ¶‘ go 216.1 {‘‘r qgMmB© Ho$
gmW dfm© go CËnm{XV CnO (17.95t/ha) H$m’$s A{YH$ Wr Am¡a
gVhr {S´>n qgMmB© Q´>rQ>‘|Q> I1 Ho$ ~am~a Wr& Q´>rQ>‘|Q> I4 ‘| CƒV‘
Ob Cn¶moJ XjVm (S>ãë¶w¶yB©) ^r XO© H$s JB©, Omo qgMmB© Ho$
nmZr H$s H$‘ CnbãYVm Ho$ VhV ‘hËdnyU© h¡& A§Jya H$s CnO
nmofH$ VËdm| Ho$ Q´>rQ>‘|Q> Ho$ ~rM ‘hËdnyU© ê$n go {^Þ Zht {XImB©
Xr Am¡a ¶hm§ VH$ {H$ A§V…{H«$¶mË‘H$ à^md ^r AgmW©H$ Wm&

The irrigation treatments (I1, I2 and I3) was 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. 

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) - 84.4-129.5 and Av.
K2O (ppm) - 840-1189.  Total pan evaporation and
rainfall recorded during the period 2021-2022 was
1260.6 mm and 793.50 mm respectively.  The vines
were not irrigated for 134 days during the period due
to rains.

Treatment with 216.1 mm of applied irrigation
through subsurface technique (I4) along with rainfall
produced yield (17.95t/ha) was significantly higher
and on par with surface drip irrigation treatment I1.
The highest water use efficiency (WUE) was also
recorded in the treatment I4, signifying its importance
under low availability of irrigation water.  The
grapevine yield did not differ significantly between
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Q>rEgEg Am¡a AåbVm XmoZm| ‘w»¶ H$maH$m| ¶mZr nmofH$ VËd Am¡a
qgMmB© Am¡a CZH$s nañna {H«$¶m Ho$ ~rM ‘hËdnyU© ê$n go {^Þ
Zht Wo& ‘hËdnyU© ê$n go g~go A{YH$ N>§Q>mB© dOZ Q´>rQ>‘|Q> Am¶
I ‘| XO© {H$¶m J¶m Ohm§ CƒV‘ qgMmB© nmZr H$m Cn¶moJ {H$¶m
J¶m Wm& 

nwînZ Ho$ nyU© pIbZo H$s AdñWm Ho$ Xm¡amZ N, P, K, Ca, Mg
Am¡a Zn Ho$ {bE nU©d¥§V gm‘J«r Zo Q´>rQ>‘|Q>> Ho$ ~rM H$moB© ‘hËdnyU©
A§Va Zht XoIm J¶m& ¶hm§ VH$ {H$ A§V…{H«$¶mË‘H$ à^md ̂ r gmW©H$
Zht Wo& do[agZ MaU ‘|, Am¶ IV Q´>rQ>‘|Q> ‘| nmE OmZo dmbo
CƒV‘ ‘yë¶m| Ho$ gmW qgMmB© Q´>rQ>‘|Q> Ho$ ~rM K Am¡a Ca Ho$
{bE S§>R>b gm‘J«r ‘| H$m’$s gmW©H$Vm {XImB© Xr, Ohm§ qgMmB© Ho$
{bE CngVh VH$ZrH$ H$m Cn¶moJ {H$¶m J¶m Wm& nmofH$ VËdm| Ho$
CnMmam| Ho$ ~rM, EZ3 Am¡a EZ4 H$s VwbZm ‘| EZ1 Am¡a EZ2
Q´>rQ>‘|Q> ‘| S§>R>b ‘| K Am¡a Ca Ho$ CƒV‘ ‘yë¶ XO© {H$E JE,
Ohm§ A§Jya H$‘ K ¶wº$ Wm&

the nutrient treatments and even the interaction effect
was also non-significant.  Total soluble sugars and
acidity non-significant between both main factors i.e.
nutrient and irrigation and their interaction. Signifi-
cantly highest pruning weight was recorded in the I1
treatment where highest irrigation water was utilised.

The petiole content for N, P, K, Ca, Mg and Zn during
full bloom stage showed no significant difference
between the treatments.  Even the interaction effect
were also not significant.  At veraison stage, the
petiole content for potassium and calcium differed
significantly between the irrigation treatments with
the highest values found in I4 treatment where
subsurface technique for irrigation was used. Amongst
the nutrient treatments, highest values of petiole K
and Ca was recorded in N1 and N2 treatments
compared to N3 and N4 where lower K was applied
to the grapevines.

Vm{bH$m 30. A§Jya H$s CnO, N>§Q>mB© dOZ Am¡a JwUdÎmm na Q´>rQ>‘|Q>m| H$m à^md (2021-2022)
Table 30.  Effect of treatments on yield, pruning weight and quality of grapes (2021-2022)

Q´>rQ>‘|Q²g /
Treatments

CnO 
(Q>Z/

hoŠQ>a) /
Yield 
(t/ha)

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

S>ãë¶y¶yB© ({H$bmo
A§Jya/qgMmB© nmZr 

H$m {‘‘r) / 
WUE (kg grapes/
mm of irrigation
water applied)

JwÀN>m 
g§»¶m /
Bunch 
no.

JwÀN>m 
^ma 

(J«m) /
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 16.52 273.7 60.3 27.00 250.69 18.2 0.82 3.71

Am¶2 / I2 15.49 212.0 73.1 27.26 245.60 18.4 0.76 3.46

Am¶3 / I3 15.34 216.1 71.0 27.29 248.53 18.5 0.82 3.24

Am¶4 / I4 17.95 216.1 83.0 27.50 259.15 18.7 0.78 3.37

EZ1 / N1 16.53 - - 27.63 257.04 19.1 0.82 3.56

EZ2 / N2 16.32 - - 26.47 250.68 18.4 0.76 3.44

EZ3 / N3 16.19 - - 25.83 248.92 18.1 0.79 3.40

EZ4 / N4 16.25 - - 29.13 247.32 18.3 0.81 3.38

SEm± 0.53 - - 0.90 6.75 7.66 0.02 0.11

Main effect 0.75 - - NS NS NS NS 0.31

SEm± 1.07 - - 1.80 13.49 15.33 0.04 0.21

Interaction NS - - NS NS NS NS NS
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Vm{bH$m 31. A§Jya H$s CnO, N>§Q>mB© dOZ Am¡a JwUdÎmm na Q´>rQ>‘|Q>m| H$m à^md (2021-2022)
Table 31.  Effect of treatments on yield, pruning weight and quality of grapes (2021-2022)

qgMmB© Q´>rQ>‘|Q²g / 
Irrigation treatments

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

(mm)

CnO (Q>Z/hoŠQ>a) / 
Yield (t/ha)

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

Am¶1 / I1 273.7 16.51 60.3

Am¶2 / I2 212.0 15.49 73.1

Am¶3 / I3 216.1 15.34 71.0

Am¶1 / I1 216.1 17.95 83.0

A§Jya ({dQ>rg {d{Z’o$am Eb.) ‘| bm¡h Am¡a qOH$
Ho$ AdYmaU Am¡a {d‘moMZ hoVw O¡dAZwHy$b
Z¡ZmoŠbo-nm°{b‘a H§$nmo{OQ> Am¡a Z¡Zmonm{Q©>H$ëg H$m
{dH$mg
A§Jya na bmoho Am¡a qµOH$ Z¡ZmoH$Um| Ho$ à^md H$m AÜ¶¶Z H$aZo Ho$
{bE àjoÌr¶ à¶moJ {H$¶m& nma§n[aH$ FeSO4 Am¡a ZnSO4

Cd©aH$m| na Fe- Z¡ZmoH$Um| Am¡a Zn- Z¡ZmoH$Um| Ho$ Cn¶moJ Ho$ H$maU
‘{U Am¡a n{Îm¶m| ‘| Fe Ho$ gmW-gmW Zn gm‘J«r ‘| C„oIZr¶
d¥{Õ nmB© JB©&

S>m°J[aµO, 110 Ama VWm 1103 nr na H$b{‘V
Wm°‘gZ grS>b¡g Ho$ {bE bdUVm g{hîUwVm gr‘m
H$m {ZYm©aU
g§ñWmZ H$s Zg©ar go S>m°J[aµO, 110Ama Am¡a 1103nr ‘ybd¥§V
bJm¶m J¶m Am¡a n[an¹$ hmoZo na Wm°‘gZ grS>b¡g H$mo H$b{‘V
{H$¶m J¶m& àË¶oH$ H$b{‘V nm¡Yo H$mo 8 {H$bmo ßbmpñQ>H$ ~¡J ‘|
aIm J¶m& àË¶oH$ ~¡J H$mo AbJ-AbJ bdUVm Ho$ ñVa (0%
EZEgrEb, 0.25% EZEgrEb, 0.5% EZEgrEb, 0.75%
EZEgrEb, 1% EZEgrEb Am¡a 2% EZEgrEb) dmbo nmZr go
Vm¡bm Am¡a qg{MV {H$¶m J¶m, {OÝh| H«$‘e… Eg1, Eg2, Eg3,
Eg4, Eg5 Am¡a Eg6 Q´>rQ>‘|Q²g go Zm{‘V {H$¶m J¶m& ê$nmË‘H$
‘mnX§S>m| na {d{^Þ bdUVm ñVam| Ho$ à^md H$m AÜ¶¶Z {H$¶m
J¶m O¡go H$s Šbmoamo{’$b ñVa, nU© Ob j‘Vm, O¡d amgm¶{ZH$
n¡am‘rQ>a O¡go {’$Zmob, àmobrZ, Šbmoamo{’$b, àmoQ>rZ Am¡a gmo{S>¶‘,
nmoQ>o{e¶‘, H¡$pëe¶‘, ‘¡¾r{e¶‘ Am¡a ŠbmoamBS> Ho$ ñVa Am¡a {‘Å>r
AWm©V nrEM, g§V¥á noñQ> {ZH$mbZo H$s {dÚwV MmbH$Vm, gmo{S>¶‘,
nmoQ>o{e¶‘, H¡$pëe¶‘, ‘¡¾r{e¶‘ Am¡a ŠbmoamBS> ñVa&

Development of biocompatible nanoclay-
polymer composites and nanoparticles
with reference to retention and release of
iron and zinc in grape (Vitis vinifera L.)
Field experiments were conducted to study the effect
of iron and zinc nanoparticles on grapes. Significant
increase in Fe as well as Zn content was recorded in
berries and leaves due to application of Fe-NPs and
Zn-NPs over conventional FeSO4 and ZnSO4
fertilizers.   

Determination of Salinity tolerance
threshold for Thompson Seedless grafted
on Dogridge, 110R and 1103P rootstocks
Cuttings of Dogridge, 110R and 1103P rootstocks was
collected from nursery of the institute and rootstocks
were raised. After attaining maturity of rootstocks,
grafting was performed using Thompson Seedless.
Each grafted plant was kept in 8 kg plastic bags.
Every pot was weighed and irrigated with water
having different salinity levels (0% NaCl,
0.25%NaCl, 0.5%NaCl, 0.75%NaCl, 1%NaCl and
2%NaCl) designated S1, S2, S3, S4, S5 and S6
respectively. Effect of different salinity levels was
studied on physiological parameters viz. chlorophyll
content, leaf water potential, biochemical parameters
viz. phenol, proline, chlorophyll, protein and plant
sodium, potassium, calcium, magnesium and chloride
levels and soil viz. pH, electrical conductivity of
saturated paste extract, sodium, potassium, calcium,
magnesium and chloride levels.
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Wm°‘gZ 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$mg
nrOrAma Ho$ Z¡Zmo-AmYm[aV gyÌrH$aU H$mo {dH${gV H$aZo Ho$ {bE
df© Ho$ Xm¡amZ ZB© n[a¶moOZm H$mo ewê$ {H$¶m J¶m& n[a¶moOZm Ho$
CÔoí¶m| ‘| em{‘b h¢: {d{^Þ VarH$m| go nrOrAma (grnrnr¶y,
OrE3, 6-~rE) Ho$ Z¡Zmo H$Um| H$m g§ûcofU, Wm°‘gZ grS>b¡g
A§Jya na nrOrAma Ho$ Z¡Zmo H$Um| H$s O¡d à^mdH$m[aVm H$m AÜ¶¶Z
Am¡a Z¡Zmo nrOrAma Ho$ Adeofm| H$m AÜ¶¶Z&

^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
df© Ho$ Xm¡amZ EH$ ZB© n[a¶moOZm V¡¶ma Am¡a àñVm{dV H$s JB©&
‘hmamï´> Am¡a n‹S>mogr amÁ¶m| Ho$ CîUH${Q>~§Yr¶ A§Jya H$s IoVr Ho$
n[aÑí¶ ‘| emar[aH$ {dH$ma à‘wI g‘ñ¶mAm| ‘| go EH$ h¢& {d{^Þ
emar[aH$ {dH$mam| Ho$ H$maU A§Jya H$s IoVr ‘| J§^ra g‘ñ¶mAm| H$m
gm‘Zm H$aZm n‹S>Vm h¡& My§{H$ ^maVr¶ H¥${f-Obdm¶w n[apñW{V¶m|
‘| A§Jya H$s ~obm| Ho$ emar[aH$ {dH$mam| Am¡a BgHo$ à~§YZ na
ì¶dpñWV S>oQ>m Am°ZbmBZ CnbãY Zht h¡, Bg{bE àñVm{dV H$m¶©
gyMZm H$s Am°ZbmBZ CnbãYVm Ho$ Bg A§Va H$mo nyam H$aoJm&
n[a¶moOZm ‘|, EH$ gm°âQ>do¶a {dH${gV {H$¶m OmEJm Omo ‘hËdnyU©
nhbwAm| O¡go bjU, A{Vg§doXZerb ’$gb {dH$mg MaUm|,
nm[apñW{VH$ pñW{V¶m|, Am{W©H$ ZwH$gmZ Am¡a {ZdmaH$/{Z¶§ÌU
Cnm¶m| Am{X Ho$ ~mao ‘| OmZH$mar àXmZ H$aoJm& ^maV ‘| emar[aH$
{dH$mam| na àma§{^H$ S>oQ>m EH$Ì {H$¶m J¶m h¡& EH$Ì {H$E JE S>oQ>m
H$m {dûcofU {H$¶m J¶m h¡ Am¡a {gñQ>‘ H$m EH$ àma§{^H$ Vm{H©$H$
‘m°S>b V¡¶ma {H$¶m J¶m h¡&

Development of nano based formulation of
PGRs for enhancing the bio-efficacy and
addressing the residue issue in Thompson
Seedless grapes
The new was project initiated during the year to
develop nano-based formulation of PGRs. Objectives
of the project includes: Synthesis of nano particles of
PGRs (CPPU, GA3, 6-BA) by different methods, to
study the bio efficacy of nano particles of PGRs on
Thompson seedless grape and to study the residues of
nano PGRs.

An online information system for
physiological disorders of grapevines
under Indian agro-climatic conditions
A new project was formulated and proposed during
the year. Physiological disorders are among major
problems in the tropical viticulture scenario of
Maharashtra and neighbouring states. Serious
problems are faced in grape cultivation due to various
physiological disorders. Since systematic data on
physiological disorders of grapevines and its
management under Indian agro-climatic conditions is
not available online, the proposed work will fulfil the
gap of online availability of information. In the
project, a software will be developed that will provide
information on important aspects like symptoms,
susceptible crop growth stages, ecological conditions,
economic losses and preventive/control measures, etc.
Preliminary data has been collected on physiological
disorders in India. The collected data has been
analysed and a preliminary logical model of the
system has been designed.

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 

H$dH$ E§S>mo’$mBQ²g
A§Jya H$s Xg {d{^Þ {H$ñ‘m| Ho$ nÎmm| Ho$ I§S>m| go AbJ
{H$E JE H$dH$ E§S>mo’$mBQ²g H$s AmU{dH$ {deofVm

S>rEZB©Or ßbm§Q> {‘Zr {H$Q> (H$m¶OoZ, O‘©Zr) Ho$ àmoQ>moH$m°b go

Fungal endophytes
Molecular Characterization of Fungal Endophytes
Isolated from Leaf Segments of Ten Different
Grapevine Varieties
The genomic DNA was extracted from 100 mg seven
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gmV {XZ nwamZo 51 H$dH$ E§S>mo’$mBQ²g Ho$ 100 {‘brJ«m‘
‘m¶go{b¶m go OrZmo{‘H$ S>rEZE H$mo n¥WH$ {H$¶m J¶m& H$dH$
E§S>mo’$mBQ²g Ho$ Ý¶ypŠb¶a amB~mogmo‘b S>rEZE B§Q>Z©b Q´>m§gH«$mBãS>
ñnoga (Am¶Q>rEg) joÌ H$s gmd©̂ m¡{‘H$ àmB‘a Omo‹S>r Am¶Q>rEg-
1 Am¡a Am¶Q>rEg-4 H$m Cn¶moJ H$aHo$ àd{Y©V {H$¶m J¶m&
nrgrAma à{V{H«$¶m ñdMm{bV W‘©b gmBŠba ({OZAån nrgrAma
{gñQ>‘ 9700) ‘| H$s JB©& Hw$b 38 AmBgmoboQ²g Zo bJ^J 700
~rnr H$m g’$b nrgrAma àdY©Z {XIm¶m& Bg{bE, 38
AmBgmoboQ²g H$mo EZgrgrEg, nwUo go g|Ja gr¹|$qgJ H$adm¶m J¶m&
ãbmñQ>EZ àmoJ«m‘ H$m Cn¶moJ H$aVo hþE EZgr~rAmB© OrZ~¢H$ ‘|
CnbãY AZwH«$‘m| Ho$ gmW 38 H$dH$ E§S>mo’$mBQ²g H$s AZwH«$‘
g‘ê$nVm H$s JB©& Hw$b 38 H$dH$ E§S>mo’$mBQ>rH$ AmBgmoboQ²g H$s
Am¶Q>rEg AZwH«$‘ OmZH$mar go nVm Mbm {H$ 15 AmBgmoboQ²g Zo
94.04% go gm¡ à{VeV AZwH«$‘, Eñna{Jbg OrZg, ’¡${‘br
Q´>mBH$moH$mo‘ogr Am¡a Šbmg ¶yamo{e¶mo‘mBgrQ>r go g§~§{YV {d{^Þ
àOm{V¶m| Ho$ gmW g‘mZVm {XImB© (Vm{bH$m 32)& 

Xg AmBgmoboQ²g AWm©V, Eg~r-4, Eg~r-5, E‘EZ-1, E‘EZ-
4A, E‘EZ-5, E‘EZ-6, E‘EZ-9, E‘Eg-12, E‘Eg-14
Am¡a Q>r-1 Zo 95.83% go 100% AZwH«$‘; H$adwbo[a¶m OrZg
go g§~pÝYV nm¶m J¶m  (Vm{bH$m 32)& AmBgmoboQ²g AWm©V Eg-
4, E‘E‘-2, E‘EZ-8, drAma-1 Am¡a drAma-6 Zo Zm¶J«moñnmoam
AmoamBOr Ho$ gmW 95.64% go 100% VH$ {ZH$Q>V‘ {gH$d|g
hmo‘mobm°Or H$mo Xem©¶m& AmBgmoboQ²g AWm©V, Eg-2, Eg-6,
E‘E‘-4 Am¡a AmaOr-1 Zo 97.41% go 100% {gH$d|g
hmo‘mobm°Or S>mëS>r{Z¶m EñH$moëOr Ho$ gmW Xem©¶r, Omo {H$ dJ©
gmoaS>marAmo‘m¶goQ>r go g§~§{YV h¡& AmBgmoboQ²g AWm©V gr-2,
E‘EZ-4~r, E‘Eg-16, Am¡a E‘Eg-21 Zo H«$‘e… 96.81%,
100%, 96.43%, 100% nhMmZ µâ¶yOo[a¶‘ Am°Šgrñnmoa‘,
EŠggoamohm¶b‘ amoñQ´>oQ>‘, ~mBnmobm[ag ¶y’$moa{~¶m Am¡a
ñ¶yS>mo{nWmo‘mBgog nm{‘H$mobm Ho$ gmW Xem©¶r& ’$mBbmoOoZo{Q>H$ Q´>r
Zo gmV AbJ-AbJ OoZoam Ho$ AZwê$n Šb¡S> {XImE& Eñna{Obg
àOm{V¶m§ Mma {H$ñ‘m| ‘|, O~{H$ EZ. AmoamBOr Am¡a Eñna{Obg
âbodg g^r Xg {H$ñ‘m| ‘| ‘m¡OyX nmB© JBª ({MÌ 12)&

days’ old grown mycelia of 51 fungal endophytes
following the manufacturer’s protocol for DNeasy
Plant Mini Kit (Qiagen, Germany). The nuclear
ribosomal DNA internal transcribed spacer (ITS)
region of FEs was amplified using the universal
primer pair ITS1 and ITS4. PCR reaction was then
performed in an automated thermal cycler (GeneAmp
PCR system 9700). Among the 51 isolates, the 38
isolates showed successful PCR amplification of
approximately 700 bp. Therefore, 38 isolates were
subjected for Sanger sequencing from the NCCS,
Pune. Sequence homology of 38 FEs with the
available sequences in the NCBI GenBank was
carried out using BLASTn program. The ITS
sequence information of 38 isolates revealed that 15
isolates shared 94.04% to 100% sequence identity
with different species belonging to the Aspergillus
genus, Family Trichocomaceae and class
Eurotiomycete (Table 32).

The ten isolates viz., SB4, SB5, MN1, MN4a, MN5,
MN6, MN9, MS12, MS14 and T1 shared 95.83% to
100% sequence identity with the different species
belonging to Curvularia genus (Table 32). Isolates
viz., S4, MM2, MN8 and VR1 and VR6 showed
closest sequence homology ranging from 95.64% to
100% with Nigrospora oryzae. Isolates viz., S2, S6,
MM4 and RG shared 97.41% to 100% identity with
Daldinia eschscholtzii belonging to class
Sordariomycete. Isolates viz., C2, MN4b, MS16, and
MS21 shared 96.81%, 100%, 96.43%, 100% identity
with Fusarium oxysporum, Exserohilum rostratum,
Bipolaris euphorbiae and Pseudopithomyces
palmicola respectively. The phylogenetic tree
constructed showed seven distinct clades
corresponding to the seven different genera.
Aspergillus species were found to be the dominant in
four varieties whereas N. oryzae and Aspergillus
flavus were found to be present in all the ten varieties
(Figure 12).

Vm{bH$m 32. EZgr~rAmB© OoZ~¢H$ n[aJ«hU g§»¶m Ho$ gmW Xg A§Jya Ho$ OrZmoQ>mBn Ho$ nÎmr I§S>m| go AbJ {H$E JE 38
E§S>mo’$mB{Q>H$ H$dH$ H$s AmU{dH$ nhMmZ

Table 32. Molecular identification of the 38 endophytic fungi isolated from the leaf segments of ten grapevine
genotypes with their NCBI GenBank accession numbers

H«$.g§. 
S. No.

H$dH$ E§S>mo’$mBQ²g
Am¶gmoboQ²g 
Fungal Endophyte
Isolate

nhMmZr JB© àOm{V¶m§ Identified Species EZgr~rAmB© OoZ~¢H$ 
EŠgogZ Z§. 
NCBI GenBank 
Accession No.

1 CS1 / {gEg-1 Aspergillus flavus / Eñna{Obg âbodg OL700037
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H«$.g§. 
S. No.

H$dH$ E§S>mo’$mBQ²g
Am¶gmoboQ²g 
Fungal Endophyte
Isolate

nhMmZr JB© àOm{V¶m§ Identified Species EZgr~rAmB© OoZ~¢H$ 
EŠgogZ Z§. 
NCBI GenBank 
Accession No.

2 CS2 / {gEg-2 Aspergillus flavus / Eñna{Obg âbodg OL413656

3 SB-2 / Eg~r-2 Aspergillus niger / Eñna{Obg ZmB©Oa OL687485

4 SB4 / Eg~r-4 Curvularia lunata / H$adwbo[a¶m bwZmQ>m OM267783

5 SB5 / Eg~r-5 Curvularia lunata / H$adwbo[a¶m bwZmQ>m OL687490

6 S1 / Eg-1 Aspergillus flavus / Eñna{Obg âbodg OL687527

7 S2 / Eg-2 Daldinia eschscholtzii / S>mëS>r{Z¶m EñH$moëOr OL687534

8 S4  / Eg-4 Nigrospora oryzae  / Zm¶J«moñnmoam AmoamBOr ON059594

9 S5 / Eg-5 Aspergillus nomiae / Eñna{Obg Zmo‘r OL437207

10 S6 / Eg-6 Daldinia eschscholtzii / S>mëS>r{Z¶m EñH$moëOr OL687484

11 MM1 / E‘E‘-1 Aspergillus awamori / Eñna{Obg Adm‘moar OM265281

12 MM2 / E‘E‘-2 Nigrospora oryzae / Zm¶J«moñnmoam AmoamBOr OL687476

13 MM3 / E‘E‘-3 Aspergillus flavus / Eñna{Obg âbodg OL687479

14 MM4 / E‘E‘-4 Daldinia eschscholtzii / S>mëS>r{Z¶m EñH$moëOr OM265282

15 C2 / gr-2 Fusarium oxysporum / µâ¶yOo[a¶‘ Am°Šgrñnmoa‘ OL687471

16 MN1 / E‘EZ-1 Curvularia lunata / H$adwbo[a¶m bwZmQ>m OL423559

17 MN3 / E‘EZ-3 Aspergillus oryzae / Eñna{Obg AmoamBOr OL423560

18 MN4a / E‘EZ-4E Curvularia verruculosa / H$adwbo[a¶m doê©$Š¶ybmogm OL423561

19 MN4b / E‘EZ-4~r Exserohilum rostratum / EŠggoamo{hb‘ amoñQ´>oQ>‘ OM265283

20 MN5 / E‘EZ-5 Curvularia verruculosa / H$adwbo[a¶m doê$©Š¶ybmogm ON059586

21 MN6 / E‘EZ-6 Curvularia lunata / H$adwbo[a¶m bwZmQ>m OM265284

22 MN8 / E‘EZ-8 Nigrospora oryzae / Zm¶J«moñnmoam AmoamBOr ON059584

23 MN9 / E‘EZ-9 Curvularia lunata / H$adwbo[a¶m bwZmQ>m OL687480

24 MS5 / E‘Eg-5 Aspergillus flavus / Eñna{Obg âbodg OM265285

25 MS7 / E‘Eg-7 Aspergillus flavus / Eñna{Obg âbodg OM265286

26 MS8 / E‘Eg-8 Aspergillus aflatoxiformans / Eñna{Obg AµâbmQ>mopŠgµ’$moa‘Ýg OM265287

27 MS12 / E‘Eg-12 Curvularia oryzae / H$adwbo[a¶m AmoamBOr ON059585
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H«$.g§. 
S. No.

H$dH$ E§S>mo’$mBQ²g
Am¶gmoboQ²g 
Fungal Endophyte
Isolate

nhMmZr JB© àOm{V¶m§ Identified Species EZgr~rAmB© OoZ~¢H$ 
EŠgogZ Z§. 
NCBI GenBank 
Accession No.

28 MS14 / E‘Eg-14 Curvularia aeria / H$adwbo[a¶m ¶o[a¶m OM265294

29 MS15 / E‘Eg-15 -spergillus aflatoxiformans / Eñna{Obg AµâbmQ>mopŠgµ’$moa‘Ýg OM265329

30 MS16 / E‘Eg-16 Bipolaris euphorbiae / ~mBnmob[ag ¶y’$moa{~¶m OL687481

31 MS21 / E‘Eg-21 Pseudopithomyces palmicola / ñ¶yS>mo{nWmo‘mB{gg nmpë‘H$mobm OM265327

32 RG / AmaOr Daldinia eschscholtzii / S>mpëS>{Z¶m EñH$moëOr OM267780

33 T1 / Q>r-1 Curvularia dactyloctenicola / H$adwbo[a¶m S>ŠQ>m¶bmoŠQ>o{ZH$mobm OL687520

34 VR1 / {dAma-1 Nigrospora oryzae / Zm¶J«moñnmoam AmoamBOr OM267733

35 VR2 / {dAma-2 Aspergillus striatus / Eñna{Obg pñQ´>EQ>g OL687483

36 VR4 / {dAma-4 Aspergillus quadrilineatus / Eñna{Obg ¹$mS´>r{bZr¶oQ>g OM267778

37 VR6 / {dAma-6 Nigrospora oryzae / Zm¶J«moñnmoam AmoamBOr OM267779

38 VR8 / {dAma-8 Aspergillus flavus / Eñna{Obg âbodg OL423645

{MÌ 12. {d{eï> CÔoí¶m| Ho$ {bE bJmE OmZo dmbo A§Jya Ho$ OrZmoQ>mBn Ho$ ~rM H$dH$ E§S>mo’$mBQ²g H$s {d{dYVm {XImVo hþE doZ AmaoI
Fig. 12. Venn diagram showing diversity of fungal endophytes among the grape genotypes cultivated for specific purposes

ZmoQ>: grEg: H¡$~aZoQ> gm°{dZm¡, grEg: {H«$‘gZ grS>b¡g, Eg~r: gm°{dZm¡ ãb¢H$, Eg: {eamO, E‘E‘: ‘m§Oar ‘o{S>H$m, E‘Eg: ‘m§Oar
í¶m‘m, E‘EZ: ‘m§Oar ZdrZ, Q>rEg: Wm°‘gZ grS>b¡g, AmaOr: aoS> ½bmo~, drAma: {d{Q>g amoQw>pÝS>’$mo{b¶m

Note: CS: Cabernet Sauvignon, CS: Crimson Seedless, SB: Sauvignon Blanc, S: Shiraz, MM: Manjari Medika, MS:
Manjari Shyama, MN: Manjari Naveen, TS: Thompson Seedless, RG: Red Globe, VR: Vitis rotundifolia
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Orgr�Orgr-Q>rAmoE’$/E‘Eg Ûmam drAmogr H$s nhMmZ
BZdQ>}S> ßboQ> Eñgo ‘|, Eg-5 Am¡a E‘E‘-4 Zo 72.72 à{VeV
H$moboQ>mo{Q´>H$‘ p½b¶moñnmo[a¶moBS²g Ho$ {dH$mg ‘| AdamoY {XIm¶m&
ìhrAmogr {dûcofU go nVm Mbm {H$ H$dH$ E§S>mo’$mBQ²g Eg-5
Am¡a E‘E‘-4 H$s 7-{XZ nwamZr H$bMa Zo H«$‘e… 26 Am¡a 15
ìhrAmogr CËg{O©V {H$E, {OÝh| Orgr � Orgr-Q>rAmoE’$/E‘Eg
Ûmam »¶mV ê$n go nhMmZm Am¡a nVm bJm¶m J¶m& ìhrAmogr Ho$
amgm¶{ZH$ àmo’$mBb ‘|, AëH$mohb dJ© A{YH$V‘ Wm, O~{H$,
AÝ¶ nhMmZ {H$E JE ¶m¡{JH$ H$‘ AZwnmV ‘| AëHo$Ýg, Ho$Q>moÝg,
goñŠ¶yQ>anrZmoBS²g, hmBS´>moH$m~©Z, E{gS>, EñQ>a, nmBam{µOZ,
EëHo${Q´>Z Am¡a â¶yamZ ^r nmE JE& 

Eg-5 AmBgmoboQ> ‘| g~go A{YH$ AOwbrZ
1,2,3,5,6,7,8,8E-AmoŠQ>mhm¶S´>mo-1,4-S>m¶{‘WmBb-7-(1-
{‘WmBbEWo{Zb)-, 1S-(1E, 7E, 8EE), BgHo$ ~mX 1-
ã¶yQ>oZm°b, 3-{‘WmBb Am¡a 2-’o${ZbWoZm°b nm¶m J¶m& E‘E‘-4
‘| ìhrAmogr Omo H$sQ>moZ dJ© go g§~§{YV Wm, 1,3-
gm¶Šbmon|Q>|S>rAmoZ, 4,4-S>mB{‘WmBb (57.89%) 6:30 {‘ZQ>
Ho$ AmaQ>r Ho$ gmW A{YH$ Wm, BgHo$ ~mX gwJ§{YV hmBS´>moH$m~©Z,
AOwbrZ, 1,2,3,5,6,7,8,8E-Am°ŠQ>mhmBS´>mo-1,4-
S>mB{‘WmBb-7-(1-{‘WmBbEWo{Zb)-,1Eg-(1E,7E,8EE)
(9.39%) 12.34 {‘ZQ> Ho$ AmaQ>r Ho$ gmW àmá hþAm&  

J«ondmBZ H$ëQ>rdma ‘m{UH$ M‘Z Am¡a H¡$~aZoQ> gm°{dZm¡
Ho$ {d{^Þ nm¡Ym| Ho$ {hñgm| go n¥WH$ H$dH$ E§S>mo’$mBQ²g
H$s AmU{dH$ {Zê$nU
Hw$b 69 H$dH$ AmBgmoboQ²g Am¶Q>rEg-1 Am¡a Am¶Q>rEg-4
¶y{Zdg©b àmB‘am| H$m Cn¶moJ H$aHo$ àd{Y©V {H$E JE& ãbmñQ>
{dûcofU go nVm Mbm {H$ 47 H$dH$ E§S>mo’$mBQ²g H$s nhMmZ
’$mBb‘ EñH$mo‘mBH$moQ>m Ho$ ê$n ‘| H$s JB©& g¢Vmbrg AmBgmoboQ²g
H$s Am¶Q>rEg {gH$doÝg OmZH$mar Zm¡ AbJ-AbJ OoZoam O¡go
AëQ>aZo[a¶m, Eñna{Obg, H$moboQ>mo{Q´>H$‘, gmBQ>moñnmoam,
S>m¶Q´>rno{g¶m, ’w$g¡[a¶‘, b¡{g¶mo{S>ßbmo{S>¶m, ñ¶yS>moâ¶y{gH$moH$‘
Am¡a Q´>mBH$moS>‘m© go g§~§{YV 99.8% go 100% {gH$doÝg g‘ê$n
Wr&  19 AbJ-AbJ ñno{gO H$s nhMmZ AmR> ’°${‘br O¡go H$s
pßb¶moñnmoaogr, Q´>mBH$moH$mo‘¡gr, ½bmo‘oaobogr, dmëgogr, S>m¶{Q´>nogr,
ZopŠQ´>E{g, ~moQ´>rAmoñ’o$[aEgr Am¡a hmBnmoH«o$gr go H$s JB©& 

OrZg bm{g¶mo{S>ßbmo{S>¶m H$mo AëQ>aZo[a¶m, Eñna{Obg,
’w$O¡[a¶‘, ñ¶yS>mo’w${gH$moH$‘, Q́>mBH$moS>‘m©, H$moboQ>mo{Q́>H$‘, gmBQ>moñnmoam
Am¡a S>m¶Q´>rno{g¶m Ho$ ~mX A{YH$ nm¶m J¶m& BH$Vmbrg H$dH$
E§S>mo’$mBQ²g H$s {gH$doÝg OmZH$mar EZgr~rAmB© OoZ~¢H$ H$mo
{Zdo{XV H$s JB© (Vm{bH$m 33; {MÌ 13)& H$dH$ E§S>mo’$mBQ²g H$s
AZwHy$bVm naI go E‘gr~r-1, E‘gr~r-4, E‘gr~r-6 Am¡a

Identification of VOCs by GC x GC-TOF/MS
In inverted plate assay, S5 and MM4 showed 72.72%
inhibition of C. gloeosporioides growth. The VOC
analysis revealed that a 7-day-old culture of
endophytes S5 and MM4 emitted 26 and 15 VOCs
respectively, which were putatively identified by GC
x GC-TOF/MS. In the chemical profile of VOCs, the
alcohol class of compounds was in abundance, while,
other identified compounds were in less proportion
such as alkanes, ketones, sesquiterpenoids,
hydrocarbons, acids, ester, pyrazine, alkatriene, and
furan.ketones, sesquiterpenoids, hydrocarbons, acids,
ester, pyrazine, alkatriene, and furan. 

The most abundant compounds in the S5 isolate were
Azulene, 1,2,3,5,6,7,8,8a-octahydro-1,4-dimethyl-7-
(1-methylethenyl)-, [1S-(1a,7 a,8aa)] followed by 1-
Butanol, 3-methyl and 2-Phenylethanol. The VOC in
MM4 which belonged to the ketone class, 1,3-
Cyclopentanedione, 4,4-dimethyl (57.89%) was
abundant with a RT of 6:30 min followed by aromatic
hydrocarbon, Azulene, 1,2,3,5,6,7,8,8a-octahydro-
1,4-dimethyl-7-(1-methylethenyl)-,[1S-(1a,7a,8aa)]
(9.39%) with RT of 12.34 min.

Molecular Characterization of Fungal Endophytes
Isolated from Different Plant Parts of Grapevine
cvs. Manik Chaman and Cabernet Sauvignon
Among the 73 isolated fungal endophytes, 69 isolates
were amplified using ITS1 and ITS4 universal
primers. BLAST analysis revealed 47 fungal
endophytes were identified as phylum Ascomycota
while the remaining twenty-two were unidentified.
The ITS sequence information of 47 isolates shared
99.8% to 100% sequence identity belonging to nine
different genera viz., Alternaria, Aspergillus,
Colletotrichum, Cytospora, Diatrypaceae, Fusarium,
Lasiodiplodia, Pseudofusicoccum, and Trichoderma.
Total 19 distinct species belonging to eight families
Pleosporaceae, Trichocomaceace, Glomerellaceae,
Valsaceae, Diatrypaceae, Nectriaceace,
Botryosphaeriaceae, and Hypocreaceae were
identified.

The genus Lasiodiplodia was found to be dominating
followed by Alternaria, Aspergillus, Fusarium,
Pseudofusicoccum, Trichoderma, Colletotrichum,
Cytospora, and Diatrypaceae. The sequence
information of 41 fungal endophytes were submitted
to NCBI GenBank (Table 33; Figure 13). The
compatibility assay of fungal endophytes revealed
that the four isolates MCB1, MCB4, MCB6, and
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E‘gr~r-10, {H«$gmopŠg‘ {‘WmBb 44.3 Eggr Am¡a gë’$a 80
S>ãbynr Ho$ gmW AZwHy$b Wo Am¡a E‘gr~r-2 Am¡a E‘gr~r-5
AmBgmoboQ²g gë’$a 80 S>ãbynr Ho$ gmW AË¶{YH$ AZwHy$b Wo&  

Q´>mBH$moS>‘m© Ho$ OrZmo{‘H$ S>rEZE AmBgmoboeZ Ho$ {bE àmoQ>moH$m°b
AZwHy${bV {H$¶m J¶m {Og‘o nrS>rE ‘r{S>¶‘ Ho$ Abmdm nrS>r~r
‘r{S>¶‘ na CJmE JE ‘mBgo{b¶b ‘¡Q> H$m à¶moJ {H$¶m J¶m&
J«ondmBZ H$pëQ>dma H¡$~oaZoQ> gm°{dZm¡ Ho$ ‘{U¶m| go AmR> E§S>mo’$mB{Q>H$
H$dH$ H$mo n¥WH$ {H$¶m J¶m, gmV AmBgmoboQ²g H$s nhMmZ
Q´>mBH$moS>‘m© Eñnoaob‘ Ho$ ê$n ‘| H$s JB© Am¡a EH$ AmBgmoboQ> H$s
nhMmZ AmB©Q>rEg {gH$doÝg OmZH$mar Ho$ AmYma na Q´>mBH$moS>‘m©
EñnoaobmoBS²g Ho$ ê$n ‘| H$s JB©& BZ AmBgmoboQ²g H$s {gH$doÝg
OmZH$mar EZgr~rAmB© {OZ~¢H$ (CSBY1: OM280450;
CSBY2: OM280451; CSBY3: OM280452, CSBY4:
OL778931; CSBY5: OM280453; CSBY6:
OL774528; CSBY7: OM280454 Am¡a CSBY8:
OM280455) ‘o O‘m H$s JB©& Bgr Vah, A§Jya Ho$ ‘{U, ËdMm
Am¡a VmZo go Mma E§S>mo’$mB{Q>H$ H$dH$ n¥WH$ {H$E JE& ‘m{UH$
M‘Z Am¡a S>m°J[aO ‘ybd¥§V Ho$ AmBgmoboQ²g H$s nhMmZ Q´>mBH$moS>‘m©
Eñnoaob‘ Ho$ ê$n ‘| H$s JB©& BZ AmBgmoboQ²g H$s {gH$doÝg
OmZH$mar EZgr~rAmB© {OZ~¢H$ H$mo MCBY2: OL778931;
MCBK10: OM327607; TMCR1: OM280457 Am¡a
DRRS: ON063017 ‘o O‘m H$s JB©&

µ’$mo‘y©boeZg H$s AZwHy$bVm Am¡a joÌ ‘yë¶m§H$Z
S>mCZr {‘ëS>çy Ho$ à~§YZ Ho$ {bE BñVo‘mb {H$E OmZo dmbo agm¶Zm|
Ho$ gmW Q´>mBH$moS>‘m© H$s g^r àOm{V¶m| H$s AZwHy$bVm H$m AÜ¶¶Z
{H$¶m J¶m& Q´>mBH$moS>‘m© Ho$ AmBgmoboQ²g Ho$ H$moboQ>mo{Q´>H$‘
p½b¶moñnmo[a¶moBS²g Am¡a agm¶Zm| Ho$ gmW n[aUm‘ ~VmVo h¡ {H$,
‘¡ZH$moOo~ 75 S>ãë¶ynr, ’$mogoQ>mBb EEb 80 S>ãë¶ynr, H$m°na
hmBS´>m°ŠgmBS> 53.8 S>rE’$ Ho$ gmW Q´>mBH$moS>‘m© AmBgmoboQ²g
AË¶{YH$ AZwHy$b nmE JE Am¡a Bàmodm{bH$m~© 5.5 S>ãë¶ynr +
àmonrZo~ 61.25 S>ãë¶ynr, ‘oQ>b¡pŠgb-E‘ 4 S>ãë¶ynr +
‘¡ZH$moOo~ 65 S>ãë¶ynr,  gm¶‘moŠgmZrb 8 S>ãë¶ynr + ‘¡ZH$moOo~
64 S>ãë¶ynr, Am¡a àmonrZo~ 70 S>ãë¶ynr Ho$ gmW ‘Ü¶‘ ê$n go
AZwHy$b nmE JE& E‘gr~rdm¶-2 (ñnmoa H$mC§Q>: 6.26 �
107/{‘br) Am¡a S>rAmaAmaEg (ñnmoa H$mC§Q>: 6.4 �
107/{‘br) Ho$ nmCS>a µ’$mo‘y©boeZ VrZ AbJ-AbJ VarH$m| go
{dH${gV {H$E JE O¡go H$s Q>mëH$ AmYm[aV, Johÿ§ H$m AmQ>m
AmYm[aV Am¡a H$ƒm Mmdb (nmohm) AmYm[aV& D$na C„opIV VrZm|
’$m°‘y©boeZ ‘| go g~go A{YH$ ~rOmUw g§»¶m nmohm AmYm[aV
’$m°‘y©boeZ ‘| àmá hþB©& Bg{bE, g^r 12 Q´>mBH$moS>‘m© AmBgmoboQ²g
Ho$ nmCS>a ’$m°‘y©boeZ H$mo H$ƒo Mmdb (nmohm) Ho$ ‘mÜ¶‘ go
{dH${gV H$a joÌ H$s n[apñW{V¶m| ‘| nmCS>ar {‘ëS>çy Ho$ pIbm’$

MCB10 were found highly compatible with kresoxim
methyl 44.3 SC and sulphur 80 WP. Two isolates viz.,
MCB2 and MCB5 isolates were highly compatible
with Sulphur 80 WP. 

Optimized protocol for genomic DNA isolation of
Trichoderma isolates with slight modification in the
earlier protocol by replacement of mycelial mat
grown on PDA with mycelial mat grown on PDB
medium. Eight endophytic fungi were isolated from
the berries of grapevine cv. Cabernet Sauvignon,
seven isolates were identified as Trichoderma
asperellum and one isolate was identified as
Trichoderma asperelloides based on the ITS sequence
information. The sequence information of these
isolates were submitted to the NCBI GenBank
(CSBY1: OM280450; CSBY2: OM280451; CSBY3:
OM280452, CSBY4: OL778931; CSBY5:
OM280453; CSBY6: OL774528; CSBY7:
OM280454 and CSBY8: OM280455). Similarly, four
endophytic fungi were isolated from berry, bark and
root of grapevine cv. Manik Chaman and stem of
dogridge rootstock were identified as Trichoderma
asperellum. The sequence information of these
isolates was submitted to the NCBI GenBank as
MCBY2: OL778931; MCBK10: OM327607;
TMCR1: OM280457 and DRRS: ON063017.

Compatibility and field evaluation of formulations
The compatibility of all the Trichoderma species was
studied with the chemicals used for the management
of downy mildew. The results revealed that the
isolates of Trichoderma were found to be highly
compatible with Mancozeb 75 WP, Fosetyl Al 80 WP,
copper hydroxide 53.8DF and moderately compatible
with the Iprovalicarb 5.5 WP + Propineb 61.25 WP,
Metalaxyl-M 4 WP + Mancozeb 65 WP, Cymoxanil
8 WP + Mancozeb 64 WP, and propineb 70 WP based
on the highly antagonistic activity of endophytic
Trichoderma isolates against Colletotrichum
gloeosporioides and compatibility with chemicals.
Powder formulations of MCBY2 (spore count: 6.26
x 107/ ml) and DRRS (Spore Count: 6.4 X 107/ ml)
isolates were developed using three different methods
viz., Talc Based, wheat flour-based, and raw rice
(Poha)- based formulations. Among the three
formulations, the maximum spore count was obtained
in the poha-based formulations as mentioned above.
Therefore, powder formulations of all 12 Trichoderma
isolates were developed through raw rice (poha) and
used for evaluations of their bio-efficacy against
powdery mildew disease under field conditions.
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O¡d-à^mdH$m[aVm Ho$ {bE {H$¶m J¶m& 2021-22 Ho$ ’$bZH$mb
Ho$ Xm¡amZ, E‘gr~rdm¶-2 H$m Cn¶moJ J«ondmBZ H$pëQ>dma aoS> ½bmo~
‘| nmCS>ar {‘bS>çy Ho$ à~§YZ Ho$ {bE {H$¶m J¶m Am¡a n[aUm‘m|
Zo AZwnMm[aV ~obm| H$s VwbZm ‘| CnM[aV ~obm| ‘o amoJ {Z¶§ÌU
Am¡a A§Jya H$s eoë’$ OrdZ ‘| ‘hËdnyU© A§Va nm¶m J¶m&

During the 2021-22 crop season, MCBY2 formulation
was used for the management of powdery mildew
disease in grapevine cv. Red Globe and results
revealed a significant difference in disease control,
and shelf life as compared with that of untreated
vines.

Vm{bH$m 33. ‘m{UH$ M‘Z Ho$ {d{^Þ nm¡Ym| Ho$ {hñgm| go AbJ {H$E JE 47 H$dH$ E§S>mo’$mB{Q>H$ H$s AmU{dH$ nhMmZ Am¡a
EZgr~rAmB© {OZ~¢H$ n[aJ«hU g§»¶m 

Table 33. Molecular identification and NCBI GenBank accession numbers of 47 endophytic fungi isolated from
different plant parts of Manik Chaman

H«$.g§. 
S. No.

H$dH$ E§S>mo’$mBQ²g
Am¶gmoboQ²g 
Endophytic fungal
isolates

nhMmZr JB© àOm{V¶m§ Identified Species EZgr~rAmB© 
OoZ~¢H$ 
EŠgogZ Z§. 
NCBI 
GenBank 
Accession 
No.

1. MCRT1  / E‘grAmaQ>r-1 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM280457

2. MCRT2 / E‘grAmaQ>r-2 Lasiodiplodia brasiliensis / b¡{g¶mo{S>ßbmo{S>¶m ~«m{g{bEpÝgg OM319565

3. MCRT3 / E‘grAmaQ>r-3 Alternaria alternate / AëQ>aZo[a¶m AëQ>aZoQ>m OM319567

4. MCRT4 / E‘grAmaQ>r-4 Pseudofusicoccum adansoniae / ñ¶yS>moâ¶y{gH$moH$‘ ES>mZgmoZr OM319570

5. MCRT5 / E‘grAmaQ>r-5 Lasiodiplodia pseudotheobromae / b¡{g¶mo{S>ßbmo{S>¶m ñ¶yS>mo{W¶mo~«mo‘r OM319582

6. MCRT6 / E‘grAmaQ>r-6 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM327670

7. MCRT7 / E‘grAmaQ>r-7 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM319620

8. MCRT8 / E‘grAmaQ>r-8 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OL701333

9. MCRT9 / E‘grAmaQ>r-9 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OL701326

10. MCRT13 / E‘grAmaQ>r-13 Aspergillus flavus / Eñna{Obg âbodg OM327673

11. MCRT15 / E‘grAmaQ>r-15 Aspergillus japonicas / Eñna{Obg O¡nmo{ZH$g OM327678

12. MCST3 / E‘grEgQ>r-3 Fusarium oxysporum / µâ¶yOo[a¶‘ Am°Šgrñnmoa‘ OM319691

13. MCBK1 / E‘gr~rHo$-1 Pseudofusicoccum adansoniae / ñ¶yS>moâ¶y{gH$moH$‘ ES>mZgmoZr OL830844

14. MCBK2 / E‘gr~rHo$-2 Pseudofusicoccum adansoniae / ñ¶yS>moâ¶y{gH$moH$‘ ES>mZgmoZr OL830845

15. MCBK3 / E‘gr~rHo$-3 Diatrypaceae sp. / S>m¶Q´>rno{g¶m ñno. OM327448

16. MCBK4 / E‘gr~rHo$-4 Pseudofusicoccum adansoniae / ñ¶yS>moâ¶y{gH$moH$‘ ES>mZgmoZr OM333272

17. MCBK5 / E‘gr~rHo$-5 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM327603

18. MCBK6 / E‘gr~rHo$-6 Pseudofusicoccum adansoniae / ñ¶yS>moâ¶y{gH$moH$‘ ES>mZgmoZr OM333271
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H«$.g§. 
S. No.

H$dH$ E§S>mo’$mBQ²g
Am¶gmoboQ²g 
Endophytic fungal
isolates

nhMmZr JB© àOm{V¶m§ Identified Species EZgr~rAmB© 
OoZ~¢H$ 
EŠgogZ Z§. 
NCBI 
GenBank 
Accession 
No.

19. MCBK8  / E‘gr~rHo$-8 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM327605

20. MCBK9 / E‘gr~rHo$-9 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OL774517

21. MCBK10 / E‘gr~rHo$-10 Trichoderma asperellum / Q´>mBH$moS>‘m© Eñnoaob‘ OM327607

22. MCC2 / E‘grgr-2 Alternaria alstroemeriae / AëQ>aZo[a¶m AëñQ´>mo‘o[a¶m OM319697

23. MCC3 / E‘grgr-3 Fusarium equiseti / µâ¶yOo[a¶‘ B{¹$goQ>r OM319699

24. MCC4 / E‘grgr-4 Alternaria infectoria / AëQ>aZo[a¶m BÝ’o$ŠQ>mo[a¶m OM319819

25. MCC5 / E‘grgr-5 Alternaria angustiovoidea / AëQ>aZo[a¶m E§JpñQ>¶modmoB{S>¶m OM319822

26. MCC6 / E‘grgr-6 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM320196

27. MCC7 / E‘grgr-7 Fusarium equiseti / µâ¶yOo[a¶‘ B{¹$goQ>r OM326807

28. MCC8 / E‘grgr-8 Fusarium cf. incarnatum / µâ¶yOo[a¶‘ grE’$ BÝH$maÝ¶mQ>‘ OM326826

29. MCC11 / E‘grgr-11 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM326896

30. MCC12 / E‘grgr-12 Alternaria alternate / AëQ>aZo[a¶m AëQ>aZoQ>m OM327431

31. MCC13 / E‘grgr-13 Alternaria alternate / AëQ>aZo[a¶m AëQ>aZoQ>m OM327432

32. MCC14 / E‘grgr-14 Colletotrichum siamense / H$moboQ>mo{Q´>H$‘ {g¶m‘|g OM327433

33. MCC15 / E‘grgr- Fusarium equiseti / µâ¶yOo[a¶‘ B{¹$goQ>r OM327434

34. MCC16 / E‘grgr-16 Aspergillus japonicas / Eñna{Obg O¡nmo{ZH$g OM327435

35. MCC18 / E‘grgr-18 Pseudofusicoccum adansoniae / ñ¶yS>moâ¶y{gH$moH$‘ ES>mZgmoZr OM333270

36. MCSC2 / E‘grEggr-2 Fusarium brachygibbosum / µâ¶yOo[a¶‘ ~«mH$s{J~mog‘ OM327708

37. MCTB1 / E‘grQ>r~r-1 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM327711

38. MCTB2 / E‘grQ>r~r-2 Lasiodiplodia theobromae / b¡{g¶mo{S>ßbmo{S>¶m {W¶mo~«mo‘r OM328105

39. MCLD1 / E‘grEbS>r-1 Aspergillus floridensis / Eñna{Obg âbmo[aS|>{gg OM328109

40. MCBY1 / E‘gr~rdm¶-1 Cytospora sp / gm¶Q>moñnmoam ñno. OM341599

41. MCBY2 / E‘gr~rdm¶-2 Trichoderma asperellum / Q´>mBH$moS>‘m© Eñnoaob‘ OL797982
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{MÌ 13. ‘m{UH$ M‘Z go n¥WH$ H$dH$ E§S>mo’$mBQ²g H$m ’$mBbmoOoZo{Q>H$ {dûcofU
Fig. 13. Phylogenetic analyses of fungal endophytes isolated from Manik Chaman

ã¶mŠQ>o[a¶b E§S>mo’$mBQ²g
AmU{dH$ nhMmZ
‘m{UH$ M‘Z, aoS> ½bmo~ Am¡a gmoZmH$m grS>b¡g Ho$ {d{^Þ {hñgm|
go n¥WH$ {H$E JE 20 ã¶mŠQ>o[a¶b E§S>mo’$mBQ²g Ho$ noboQ> go
OrZmo{‘H$ S>rEZE, S>rEZE {H$Q> H$m B©ñVo‘mb H$aHo$ {ZH$mbm J¶m&
¶y{Zdg©b àmB‘am| H$m Cn¶moJ H$aHo$ 16Eg Ama AmaEZE OrZ
H$mo àd{Y©V {H$¶m J¶m& nrgrAma àd{Y©V CËnmXm| Ho$ 0.8% EJ«mog
Oob EboŠQ´>mo’$moao{gg Zo g^r 20 Z‘yZm| ‘| bJ^J 1400 ~rnr
EånbrH$m°Ýg H$s CnpñW{V {XImB©& ãbmñQ>EZ àmoJ«m‘ H$m Cn¶moJ
H$aHo$ EZgr~rAm¶ {OZ~¢H$ ‘| CnbãY AZwH«$‘m| Ho$ gmW
~¡ŠQ>r[a¶b E§S>mo’$mBQ²g H$s {gH$doÝg hmo‘mobm°Or H$s JB©& {OZ~¢H$
‘| CnbãY g§~§{YV àOm{V¶m| Ho$ gmW 16 AmBgmoboQ²g H$s 16Eg
Ama-AmaEZE {gH$doÝg Ho$ ~rM >97% go 100 H$s g‘mZVm
nm¶r JB©& 16Eg Ama-AmaEZE {OZ H$s {gH$doÝg OmZH$mar Ho$
A{V[aº$, 10 {d{^Þ A§Jya H$s {H$ñ‘m| Ho$ nÎmr I§S>m| go AbJ
{H$E JE 14 ~¡ŠQ>r[a¶b E§S>mo’$mBQ²g H$s {gH$doÝg OmZH$mar ^r
EZgr~rAmB© {OZ~¢H$ (Vm{bH$m 34) ‘| O‘m H$s JB©&

O¡d-amgm¶{ZH$, AmU{dH$ {Zê$nU Am¡a AZwHy$bVm Om±M
V{‘bZmSw> Ho$ ãb°H$ nZra Am¡a ^mH¥$AZwn-amA§AZwH|$, nwUo
àm¶mo{JH$ ’$m‘© go H¡$~aZoQ> gm°{dZm¡ go gmobh E§S>mo’$mB{Q>H$ ~¡ŠQ>r[a¶m

Bacterial endophytes
Molecular Identification 
Genomic DNA was extracted from bacterial pellets of
20 isolated endophytes from different plant parts of
Manik Chaman, Red Globe, and Sonaka Seedless
following the manufacturer’s protocol for the DNA
purification kit. The 16S rRNA gene was amplified
using universal primers. 0.8% agarose gel
electrophoresis of PCR amplified products showed
the presence of ~1400 bp amplicons in all 20 samples.
Sequence homology of bacterial endophytes with the
available sequences in the NCBI GenBank was
carried out using BLASTn program. The 16S rRNA
sequence information of 16 isolates revealed >97% to
100% sequence identity with the respective species
available in the GenBank. In addition to the 16S
rRNA sequence information, the sequence
information of 14 bacterial endophytes isolated from
the leaf segments of 10 different grapevine varieties
was also submitted to the NCBI GenBank (Table 34).  

Biochemical, Molecular Characterization and
Compatibility assay
Sixteen endophytic bacteria were isolated from Black
Paneer from Tamil Nadu and Cabernet Sauvignon
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Vm{bH$m 34. A§Jya H$s {H$ñ‘m| Ho$ {d{^Þ ~obm| Ho$ {hñgm| go n¥WH$ (16rRNA AZwH«$‘ AmYm[aV) ~¡ŠQ>r[a¶b E§S>mo’$mBQ²g
Table 34. Bacterial endophytes isolated (16S rRNA sequence based) from different parts of grapevine varieties

H«$.g§. 
S. No.

Am¶gmoboQ
Isolate

àOm{V¶m§ Species EZgr~rAmB© OoZ~¢H$ n[aJ«hU 
NCBI GenBank Accession 

1 E‘gr~rHo$9 / MCBK9 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346690

2 E‘gr~rHo$2 / MCBK2 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346689

3 E‘gr~rHo$1 /MCBK1 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346688

4 EgEb2 / SL2 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346682

5 EgEb5 / SL5 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346683

6 EgEb6 / SL6 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346684

7 EgEb7 / SL7 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346685

8 EgEb9 / SL9 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346686

9 EgEb10 / SL10 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346687

10 Eg~rdmB©2 / SBY2 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346681

11 AmaOrEg2 / RGS2 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346680

12 E‘grgr5 / MCC5 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346679

13 E‘grgr5 /MCC4 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346678

14 E‘grgr1 / MCC1 Bacillus pumilus / ~o{gbg nw{‘bg OM346677

15 E‘grEggr1 / MCSC1 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346676

16 E‘grnr2 / MCP2 Bacillus subtilis / ~o{gbg g~{Q>{bg OM346675

17 Q>rEM1 / TH1 Bacillus velezensis / ~o{gbg doboOopÝgg OQ473003

18 Q>rEM2 / TH2 Bacillus tequilensis / ~o{gbg Q>o{¹$bopÝgg OQ503168

19 AmaE’$ / RF Bacillus subtilis / ~o{gbg  g~{Q>{bg OQ503170

20 AmaE’$1 / RF1 Bacillus subtilis / ~o{gbg  g~{Q>{bg OQ407829

21 AmaOr1 / RG1 Bacillus subtilis / ~o{gbg  g~{Q>{bg OQ503169

22 Eg~r1 / SB1 Bacillus licheniformis / ~o{gbg bm¶Ho${Z’$mo‘ug OQ407851

23 Eg~r2 / SB2 Bacillus sp. / ~o{gbg ñno. OQ407830

24 Eg~r3 / SB3
Bacillus subtilis subsp. Subtilis / ~o{gbg g~{Q>{bg
g~ñno. g~{Q>{bg

OQ473588

25 Eg~r4 / SB4 Brevibacillus borstelensis / ~«odr ~o{gbg ~moñQ>}bopÝgg OQ473590
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H«$.g§. 
S. No.

Am¶gmoboQ
Isolate

àOm{V¶m§ Species EZgr~rAmB© OoZ~¢H$ n[aJ«hU 
NCBI GenBank Accession 

26 Eg~r5 / SB5 Bacillus subtilis / ~o{gbg  g~{Q>{bg OQ473591

27 grEg1 / CS1 Bacillus subtilis / ~o{gbg  g~{Q>{bg OQ402671

28 grEg2 / CS2 Bacillus subtilis / ~o{gbg  g~{Q>{bg OQ402731

29 grEg3 / CS3 Bacillus pumilus / ~o{gbg nw{‘bg OQ473589

30 grEg4 / CS4 / Bacillus licheniformis / ~o{gbg bm¶Ho${Z’$mo‘ug OQ407827

ZmoQ>: E‘gr~rHo$: ‘m{UH$ M‘Z ~mH©$, EgEb: gmoZmH$m br’$, Eg~rdm¶: {eamO ~oar, AmaOrEg: aoS> ½bmo~ ñQ>o‘, E‘grgr: ‘m{UH$ M‘Z
Ho$Z, E‘grEggr: ‘m{UH$ M‘Z g~Ho$Z, E‘grnr: ‘m{UH$ M‘Z no{Q>Amob, Q>rEM: Wm°‘gZ grS>b¡g, AmaE’$: {dQ>rg amoQw>pÝS>’$mo{b¶m,
Eg~r: gm°{dZm¡ ãbm¡, grEg: H¡$~aZoQ> gm°{dZm¡

Note: MCBK: Manik Chaman Bark, SL: Sonaka leaf, SBY: Shiraz berry, RGS: Red Globe Stem, MCC: Manik Chaman
Cane, MCSC: Manik Chaman Subcane, MCP: Manik Chaman Petiole, TH: Thompson Seedless, RF: Vitis
rotundifolia, SB: Sauvignon Blanc, CS: Cabernet Sauvignon.

H$mo n¥WH$ {H$¶m J¶m& ãb°H$ nZra Ho$ ‘{U go AmR> AmBgmoboQ>
Am¡a H¡$~aZoQ> gm°{dZm¡ H$s O‹S>m| go AmR> AmBgmoboQ> Wo& BZ‘| go
15 ~¡ŠQ>r[a¶b E§S>mo’$mBQ²g J«m‘-nm°{O{Q>d Am¡a EH$ AmBgmoboQ>
J«m‘-ZoJo{Q>d Wm& {d{^Þ O¡d amgm¶{ZH$ narjU Ho$  n[aUm‘m| go
nVm Mbm {H$ g^r AmBgmoboQ²g Zo H¡$Q>mboO Q>oñQ> ‘| gH$mamË‘H$
à{V{H«$¶m {XImB©, O~{H$ 13 AmBgmoboQ²g Zo ñQ>mM© hmBS´>mo{b{gg
‘| gH$mamË‘H$ {XImB©& à{VamoYr Om±M ‘|, g^r AmBgmoboQ²g Zo
EŠg. H¢$nopñQ´>g nrdr {d{Q>H$mobm Ho$ {dH$mg H$mo Adamo{YV {H$¶m&

g^r AmBgmoboQ²g H$m°na Am°ŠgrŠbmoamBS> 50% S>ãbynr (2.4
J«m‘/br), H$gwJm‘mB{gZ 5% + H$m°na Am°ŠgrŠbmoamBS> 45%
S>ãbynr (0.75 J«m‘/br), gë’$a (2 J«m‘/br), ‘oQ´>m’o$ZmoZ 500
(0.25 {‘br) Am¡a H$m°na gë’o$Q> 47.15% + ‘¡ZH$moµOo~ 30%
(5 J«m‘/br) Ho$ gmW AZwHy$b nmE JE&

’$moå¶w©boeZ H$m {dH$mg Am¡a joÌ AmH$bZ
~¡ŠQ>r[a¶b E§S>mo’$mBQ²g ‘| g| Ama~r1, Ama~r 4, Ama5, Ama8
Am¡a {O~r2 AmBgmoboQ²g Ho$ Ðd ’$m°‘y©boeZ V¡¶ma H$a ’$bZ ‘m¡g‘
Ho$ Xm¡amZ aoS> ½bmo~ ‘| nmCS>ar {‘ëS>çy à~§YZ hoVw joÌ AmH$bZ
{H$¶m J¶m& Bg Xm¡amZ, aoS> ½bmo~ nmCS>ar {‘ëS>çy Ho$ H$maU 61.36
go 92.31% J§^ra ê$n go à^m{dV hþAm (AmH¥${V 14)& amoJ
à~§YZ Ho$ {bE, nm±M ’$m°‘y©boeZ H$m Cn¶moJ {H$¶m& ‘{U goqQ>J
AdñWm Ho$ ~mX gmám{hH$ A§Vamb na A§Jya H$s nÎmm|na 0.5 AmoS>r
H$s amV ^a ‘| {dH${gV hþB© ~¡ŠQ>r[a¶b E§S>mo’$mBQ²g H$m ñào {H$¶m
J¶m& J§^ra ê$n go à^m{dV JwÀN>o ñdñW hmoZo bJo Am¡a amoJ Ho$
à^md ‘| H$‘r ~am‘X hþB© (AmH¥${V 15)& CnMm[aV Am¡a
AZwnMm[aV ~obm| ‘| JwÀN>m| Ho$ Am¡gV ^m¡{VH$ dOZ ‘| ‘hËdnyU©

from ICAR-NRCG, Pune experimental farm. Eight
isolates from berries of Black Paneer and eight from
the roots of Cabernet Sauvignon. Among these, 15
bacterial endophytes were Gram-positive and 1 isolate
was Gram-negative. Different biochemical tests were
carried out and the result revealed that all isolates
showed positive reactions in the catalase test whereas,
13 isolates showed positive in starch hydrolysis. In
the antagonistic assay, all isolates inhibited the growth
of X. campestris pv. viticola.

Isolates were compatible with copper oxychloride
50%WP (2.4 g/L), Kasugamycin 5% + Copper
Oxychloride 45%WP (0.75 g/L), Sulphur (2 g/L),
Metrafenone 500 G/L (0.25 ml/L) and Copper
Sulphate 47.15% + Mancozeb 30% (5 g/L). The
molecular characterization of 16 isolates was
performed by amplification of 16S rRNA region.

Development of Formulation and Field Evaluation
Among the bacterial endophytes liquid formulations
of RB1, RB4, R5, R8 and GB2 isolates were prepared
and used for field evaluation against powdery mildew
in Red Globe during 2021-22 crop season. During
January 2022, Red Globe was severely affected due
to powdery mildew incidence ranged from 61.36% to
92.31% (Figure 14). To manage the disease, used five
formulations. Overnight old grown bacterial cultures
of 0.5 O.D. were used for foliar sprays at weekly
interval after berry setting stage. The severely affected
bunches started recovering and disease incidence was
reduced (Figure 15). Significant difference was



A§Va àmá hþAm& AZwnMm[aV (384.00 J«m‘) Am¡a gë’$a  2.0
J«m‘/br CnMm[aV JwÀN>m| H$s VwbZm ‘| Ama8 (621.66 J«m‘)
CnMm[aV AmBgmoboQ²g ‘| A{YH$V‘ Am¡gV dOZ XO© {H$¶m J¶m,
BgHo$ ~mX Ama5 (607.67 J«m‘), Ama~r4 (567.00 J«m‘),
{O~r2 (565.33 J«m‘), Ama~r1 (535.00 J«m‘) ‘| dOZ àmá
hþAm&

‘{U goqQ>J Ho$ ~mX H$Q>mB© VH$ àm¶mo{JH$ ãbm°H$ ‘| nmCS>ar {‘ëS>çy
amoJ à~§YZ Ho$ {bE {H$gr ^r agm¶Z H$m Cn¶moJ Zht {H$¶m
J¶m& Bg àH$ma, Mma E§S>mo’$mB{Q>H$ ~¡ŠQ>r[a¶b AmBgmoboQ²g
AWm©V Ama5, Ama8, Ama~r 4 Am¡a Ama~r 1 H$mo aoS> ½bmo~ ‘|
nmCS>ar {‘ëS>çy amoJ Ho$ à~§YZ Ho$ {bE AmemOZH$ AmBgmoboQ²g
nmE JE&

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 
g§ñWmZ Ûmam {dH${gV O¡d-JhZ amoJ à~§YZ ‘m°S>çyb H$mo g§ñWmZ

obtained in the average physical weight of the
bunches in treated and untreated vines. The maximum
average weight of bunches was recorded in R8
(621.66 g) treated isolates followed by R5 (607.67 g),
RB4 (567.00 g), GB2 (565.33 g), RB1 (535.00 g) as
compared to untreated control (384.00 g) and treated
control (505.67 g) with Sulphur @ 2.0 g/L.

After berry setting till harvesting no any chemicals
were used for management of powdery mildew
disease in the experimental block. Thus, four
endophytic bacterial isolates viz., R5, R8, RB4 and
RB1 were found promising isolates for management
of powdery mildew disease in Red Globe.

Development of a bio-intensive disease
management schedule for production of
disease free and residue compliant grapes
Bio-intensive disease management module developed
by the institute was implemented in the institute
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{MÌ 14. aoS> ½bmo~ na nmCS>ar {‘ëS>çy amoJ H$m J§^ra à^md
Fig. 14. Severe incidence of powdery mildew on grapevine cv. Red Glob

{MÌ 15. aoS> ½bmo~ ‘| nmCS>ar {‘ëS>çy amoJ à~§YZ Ho$ {bE ~¡ŠQ>r[a¶b E§S>mo’$mBQ> H$m AmH$bZ
Fig. 15. Evaluation of bacterial endophyte formulations for management of powdery mildew disease in Red Globe

Untreated control RB1 R8 R5
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‘| bJmVma N>R>o grOZ ‘| bmJy {H$¶m J¶m& Q>r. EñnaobmoBS²g ñQ´>oZ
5Ama Ho$ Hw$b 250 brQ>a gab Ðd ’$m°‘y©boeZ H$mo V¡¶ma {H$¶m
J¶m Am¡a gmám{hH$ A§Vamb na ‘¥Xm S´|>qMJ Ho$ ê$n ‘| {X¶m J¶m&
amoJ Ho$ à^md ‘| H$‘r nmB© JB© Am¡a bJ^J 7-8 à{VeV H$‘ ñào
g§»¶m à~§YZr¶ gm{~V hþB©& 

Cnamoº$ ‘m°S>çyb H$mo ‘hmamï´> Ho$ nwUo {Obo ‘| ~mah ñWmZm| na
{H$gmZ Ho$ IoV ‘| àX{e©V {H$¶m J¶m& Q´>mBH$moS>‘m© Am¡a ~¡{gbg
àOm{V Ho$ Hw$b 30 brQ>a ’$m°‘y©boeZ V¡¶ma H$a narjU ‘| Cn¶moJ
{H$¶m J¶m& AJñV go OZdar H$s Ad{Y Ho$ Xm¡amZ ‘¥Xm S´|>qMJ
Am¡a {N>‹S>H$md XmoZm| ê$nm| ‘| Hw$b 9 AmdoXZ {H$E JE& {H$gmZm| Ho$
Aä¶mg àjoÌ (nr{‹S>Am¶: 32-35%) H$s VwbZm ‘| n[aUm‘m| Zo
O¡d-JhZ àjoÌ (nr{‹S>Am¶: 6-7%) ‘| H$m’$s H$‘ amoJ Vrd«Vm
XoIr JB©& g^r àjoÌm| ‘| H$sQ>ZmeH$ Adeofm| ‘| Hw$b g§M¶r H$‘
XoIr JB©& {OZ joÌm| ‘| H$sQ>ZmeH$ Adeof àmá hþE do B©¶y
E‘AmaEb go H$m’$s ZrMo Wo&  

Zm{gH$ ‘| 10 AmCQ>-ñQ>oeZ joÌm| ‘| O¡d-JhZ amoJ Am¡a H$sQ>
à~§YZ ‘m°S>çyb bmJy {H$¶m J¶m& Q´>mBH$moS>‘m©, ~¡{gbg,
ñ¶yS>mo‘moZmg, boHo${Z{g{b¶‘, ‘oQ>m[a{µO¶‘, {hgw©Q>obm Am¡a ã¶ydo[a¶m
O¡go ~m¶moEO|Q²g H$mo {ZdmaH$ ‘¥Xm Am¡a nU© AZwà¶moJm| Ho$ ê$n ‘|
em{‘b {H$¶m J¶m& Xmo àjoÌ ‘| Ho$db OrdmUw Ho$ Yã~o
{XImB© {XE Am¡a EH$ àjoÌ ‘| ‘{U ‘| nmCS>ar {‘bS>çy XoIm J¶m&
{H$gr ^r ßbm°Q> ‘| S>mCZr {‘ëS>çy Zht XoIm J¶m& g^r àjoÌ
‘| OwbmB©-AJñV Ho$ Xm¡amZ EÝW«oŠZmoO H$m à^md ~hþV H$‘ XoIm
J¶m&

ZmWo ’$m‘© ‘|, ~m¶mo-B§Q>|{gd Am¡a ’$m‘©a à¡pŠQ>g ßbm°Q> ‘| H$sQ>m| Ho$
H$maU hmoZo dmbo ZwH$gmZ ‘| A§Va Zht nm¶m J¶m& ‘moaoOr Ho$
~JrMo ‘o, O¡d-JhZ joÌ ‘| {‘br~J Am¡a {W«ßg Ho$ H$maU
VwbZmË‘H$ ê$n go H$‘ ZwH$gmZ Wm& nJmaOr Ho$ ~JrMo ‘|,  H¥${f
nÕ{V H$s VwbZm ‘| O¡d-JhZ joÌ ‘| H¡$Q>a{nba Ho$ H$maU H$‘
ZwH$gmZ XO© {H$¶m J¶m& XþJmOo ’$m‘© ‘| {W«ßg, ‘mBQ>, O¡{gS> Am¡a
H¡$Q>a{nba S>¡‘oO ~m¶mo-B§Q>|{gd ßbm°Q> ‘| ’$m‘©a à¡pŠQ>g H$s VwbZm
‘| H$‘ Wm& AÝ¶ g^r H$sQ>m| Ho$ H$maU ZwH$gmZ XmoZm| ~JrMm| ‘|
~am~a Wm& H$Q>mB© Ho$ g‘¶ g^r ~JrMm| Ho$ A§Jya Adeof AZwê$n
Wo&

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$m[aVm
df© 2022 Ho$ ’$bZ ‘m¡g‘ Ho$ 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
35 ‘| gyMr~Õ h¢&

vineyard for 6th consecutive season. Total 250 L of
simple liquid formulation of T. asperelloides strain 5R
were prepared and applied as soil drench at weekly
interval. The overall disease incidence was less and
was manageable with approximately 7-8% lesser
number of sprays.

Above module was demonstrated in farmer’s field at
twelve locations in Pune district, Maharashtra. Total
of 30 litres formulation of Trichoderma and Bacillus
species was prepared and applied in trial plots. A total
of 9 applications both in soil drench and spray
forms were applied from August to January period.
Results showed the significantly lower disease
intensity in bio-intensive plots (PDI:6-7%) as
compared to farmer’s practice plots (PDI: 32-35%).
The total cumulative reduction in pesticide residue
were observed in all the plots. The plots in which
pesticide residues were detected were far below the
EU MRL.

Bio-intensive disease and pest management module
was implemented at 10 out-station fields at Nashik.
Bioagents viz., Trichoderma, Bacillus, Pseudomonas,
Lecanicillium, Metarhizium, Hirsutella and Beauveria
were included as preventive soil and foliar
applications. Only bacterial spot was visible in two
plots and powdery mildew was observed in berries in
one plot. Downy mildew was not observed in any of
the plots. A very low incidence of anthracnose was
observed during July-Aug in all the plots.

At Nathe Farm, there was no difference between
damage due to pests in bio-intensive as well as farmer
practice plot. Damage at More Farm due to mealybug
and thrips was less in bio-intensive plots as compared
to farmer practice. At Pagar Farm, damage due to
caterpillars was less in bio-intensive plot as compared
to farmer practice. Thrips, mite, jassid and caterpillar
damages in Dugaje Farm was less in bio-intensive
plot as compared to farmer practice. Damages due to
all other pests were at par in both the plots. Grapes
from all the plots were residue compliant at harvest.

Bio-efficacy of new biocontrol agent
formulations against powdery mildew of
grapes
During the fruiting season of 2022, bioefficacy of
different formulations of fungicides and biocontrol
agents were tested in field conditions. Effective doses
of the formulations for different diseases are listed in
table 35.
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Vm{bH$m 35. joÌ nar{jV {d{dY H$dH$Zmer Am¡a O¡d {Z¶§ÌU EO|Q>
Table 35.  List of different field-evaluated fungicide formulations and biocontrol agents

H$dH$Zmer Fungicides Bï>V‘ ‘mÌm J«m AWdm 
{‘br/br 

Optimum dose g 
or ml /L

amoJ Disease

gr E’$ 1020 Eg gr / CF-1020 SC 1.25 ml S>mCZr {‘bS>çy / Downy mildew

‘°ÝS>ràmonm{‘S> 250 Eg gr / Mandipropamid 250 SC 0.8 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

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

gm¶‘moŠgm{Zb  80% S>ãbynr / Cymoxanil 80 % WP 0.5 g S>mCZr {‘bS>çy / Downy mildew

Pm¶am‘ 27% Eg gr / Ziram 27 % SC 3.5 ml S>mCZr {‘bS>çy / Downy mildew

Pm¶am‘ 80%  S>ãbynr / Ziram 80 % WP 2.0 g S>mCZr {‘bS>çy / Downy mildew

âbyŠgmnm¶am°ŠgmS> 9. 81 + APm°pŠgñQ´>m°~rZ 16.36 Eg gr / 
Fluxapyroxad 9.81 w /w + -zoxystrobin 16.36 w /w SC

0.5 ml nmdS>ar {‘bS>çy / Powdery mildew

âbyŠgmnm¶am°ŠgmS> 250 + nm¶è¶mŠbmoñQ´>m°~rZ 250 J«° Eg gr / 
Fluxapyroxad 250 g /l +Pyraclostrobin 250 g /l SC

0.2 ml nmdS>ar {‘bS>çy / Powdery mildew

Or nr E’$ 1419 / GPF 1419 0.75 ml nmdS>ar {‘bS>çy / Powdery mildew

J°Q>oZ 5% B gr / G-TTEN 5 % EC 0.50 ml nmdS>ar {‘bS>çy / Powdery mildew

E‘ ~r Or ~m°Q>mZrH$ëg / MBG Botanicals 5.0 ml nmdS>ar {‘bS>çy / Powdery mildew

Or nr E’$ 518 / GPF 518 5.0 ml nmdS>ar {‘bS>çy / Powdery mildew

A§Jya H$s ~w{Õ‘ÎmmnyU© IoVr Ho$ {bE ñdMm{bV
{ZJamZr Am¡a gbmhH$ma àUmbr
Ñí¶‘mZ gr‘m ‘| VZmd H$s pñW{V H$m Am§H$‹S>m A{^J«hU:
‘erZ b{ZªJ ‘m°S>b Ho$ à{ejU Ho$ {bE AmYmar¶ N>§Q>mB© 2022
Am¡a ’$b N>§Q>mB© ‘m¡g‘ 2022-23 Ho$ Xm¡amZ S>mCZr {‘ëS>çy Am¡a
âbr¶m ~rQ>b Ho$ VZmd H$s pñW{V H$m Ñí¶‘mZ gr‘m ‘| µ’$moQ>mo
Am§H$‹S>m| H$m A{^J«hU {H$¶m J¶m&

A§Jya ‘| VZm N>oXH$ H$m à~§YZ
VZm N>oXH$, gobmoñQ>Zm© ñH¡$~«oQ>a H$m bmd©b naOrdr: gr.
ñH¡$~«oQ>a bmdm© H$s gm‘mÝ¶ g{H«$¶ Ad{Y {Xg§~a go Aà¡b h¡,

Automated monitoring and advisory
system for intelligent viticulture
Visible range stress conditions data capture:
Visible range image data of stress conditions for
downy mildew disease and for flea beetle were
captured during foundation pruning 2022 and fruit
pruning season 2022-23 for training machine learning
models.

Management of stem borer in grapes
Larval parasitoid of stem borer, Celosterna
scabrator: The normal active period of C.  scabrator
larva is December to April, However, during July,
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hmbm§{H$, OwbmB© 2021 Ho$ Xm¡amZ gr. ñHo$~«oQ>a Ho$ J«~, Zm{gH$ ‘|
A§Jya ~obm| na g{H«$¶ Wo& bmdm© H$mo à¶moJembm ‘| g§J«{hV H$a
{dÀN>o{XV {H$¶m J¶m& do EH$ H$moBZmo~m¶m|Q> {S>ßQ>oaZ naOrdr Ûmam
naOr{dV nmE JE& naOrdr g§H«$‘U Zo bmdm© MaU Ho$ OrdZ H$mb
H$mo 9-10 ‘hrZm| VH$ ~‹T>m {X¶m& bmdm© H$mo H¥${Ì‘ Amhma na
à¶moJembm ‘| nmbm J¶m Am¡a naOrdr Zo ’$adar, 2022 Ho$ ‘hrZo
Ho$ Xm¡amZ ß¶ynm ~ZZm ewê$ {H$¶m& d¶ñH$m| H$mo ^mH¥$AZyn-
EZ~rEAmB©Ama, ~|Jbwé ‘| nhMmZ Ho$ {bE ^oOm J¶m&

Zm{gH$ Am¡a gmobmnwa {Obm| ‘| VZm N>oXH$, gobmoñQ>Zm© ñH¡$~«oQ>a
H$m g§H«$‘U ñVa: gr. ñH¡$~«oQ>a go à^m{dV nƒrg A§Jya Ho$ ~mJm|
H$m gd}jU {H$¶m J¶m Am¡a 1.25-26.38 à{VeV bVmAm| H$mo
g§H«${‘V nm¶m J¶m& A§Jya Ho$ ~mJm| H$s Am¶w Am¡a g§H«$‘U ñVa H$m
‘Ü¶‘ ê$n go ghg§~Õ nm¶m J¶m (H$mo[aboeZ H$moB{’${e¶§Q>=
0.507)& gr. ñHo$~«oQ>a go CnO ‘o ZwH$gmZ H$m ̂ r AmH$bZ {H$¶m
J¶m& H$magwb, Zm{gH$ ‘| ñdñW ~obm| ‘| 11.16 {H$bmoJ«m‘ à{V
~ob H$s VwbZm ‘| g§H«${‘V ~obm| ‘| Am¡gV CnO 7.08 {H$bmoJ«m‘
à{V ~ob Wr, {OgHo$ n[aUm‘ñdê$n CnO ‘| 36.56% H$s H$‘r
AmB©& BgHo$ Abmdm, ñdñW ~obm| ‘| 2.6 dmQ>a ~oar à{V JwÀN>
H$s VwbZm ‘| g§H«${‘V ~obm| ‘| dmQ>a ~oar H$s g§»¶m 10.4 à{V
JwÀN>m Wr& gmobmnwa ‘|, g§H«${‘V ~obm| ‘| Am¡gV CnO 14.18
{H$bmoJ«m‘ à{V ~ob Wr O~{H$ ñdñW ~obm| ‘| 17.80 {H$bmoJ«m‘
à{V ~ob Wr Am¡a CnO ‘| 20.34 à{VeV H$s H$‘r hþB©& BgHo$
Abmdm, ñdñW ~obm| ‘| 4.0 dmQ>a ~oar à{V JwÀN> H$s VwbZm ‘|
g§H«${‘V ~obm| ‘| dmQ>a ~oar H$s g§»¶m 13.8 à{V JwÀN> Wr&

Am°b’o$ŠQ>mo‘rQ>a O¡dnaI Ho$ VhV {d{^Þ CÎmoOZmAm| Ho$
{bE VZm N>oXH$, gobmoñQ>Zm© ñHo$~«oQ>a d¶ñH$m| H$s à{V{H«$¶m:
dmB©-Q>çy~ (Xmohar ng§X) Am°b’o$ŠQ>mo‘rQ>a H$m Cn¶moJ H$a O¡d
naI Ho$ VhV AmR> CÎmoOZm¶m| Ho$ {bE gr. ñHo$~«oQ>a H$m AmH$bZ
{H$¶m J¶m& {‘WmB©b C{OZmob, htJ, Zr‘ H$s n{Îm¶m§, Zr‘ H$m
Vob (100%) Am¡a Zr‘ H$m Vob (5%) Zo  {dH$f©H$ à^md CËnÞ
{H$¶m Am¡a A§Jya H$s nÎmm| Ho$  dmînerb (drAmogr) go gr. ñHo$~«oQ>a
~rQ>b ‘| AmH$f©U à^md XoIm J¶m&  d¶ñH$m| H$mo A§Jya Ho$ ~mJm|
go hQ>mH$a A§S>{ZjonU H$mo H$‘ H$aZo Ho$ {bE H$sQ> à~§YZ ‘| ¶h
OmZH$mar ~hþV ‘hËdnyU© h¡& àjoÌ pñW{V¶m| Ho$ VhV BgH$m
AmH$bZ H$aZo Ho$ {bE AmJo à¶moJm| H$s ¶moOZm ~ZmB© OmEJr&

g‘mJ‘ ì¶dhma AÜ¶¶Z Am¡a VZm N>oXH$, gobmoñQ>Zm© ñH¡$~«oQ>a
‘| g§nH©$ ’o$amo‘moZ H$s CnpñW{V H$m à‘mU: VZm N>oXH$, gr.
ñHo$~«oQ>a Ho$ g‘mJ‘ ì¶dhma AÜ¶¶Z {H$E JE Vm{H$ à~§YZ Ho$
{bE Ord {dkmZ ‘| {H$gr ^r g§^m{dV H$‘Omoa H$‹S>r H$m nVm
bJm¶m Om gHo$& ¶h nm¶m J¶m {H$ g§^moJ à{H«$¶m ewê$ H$aZo Ho$
{bE Ñí¶ CÎmoOZm em{‘b Zht Wr& Za Am¡a ‘mXm Zo EH$ Xÿgao go
EH$ B§M H$s Xÿar na hmoZo na ^r H$moB© g§^moJ H«$‘ ewê$ Zht {H$¶m&

2021 C. scabrator grubs were found actively feeding
on grapevines at Niphad, Nashik. The larvae were
collected and dissected in the laboratory. They were
found to have been parasitized by a koinobiont
dipteran parasitoid. The parasitoid infection increased
the life span of larval stage for 9-10 months. The
larvae were reared in laboratory on artificial diet and
the parasitoid started pupating during the month of
February, 2022. Adults were collected and sent for
identification to ICAR-NBAIR, Bengaluru.

Infestation level of stem borer, Celosterna scabrator
in vineyards at Nasik and Solapur districts:
Twenty-five C. scabrator infested vineyards were
surveyed and 1.25-26.38 per cent of vines were found
infested. The age of vineyard and infestation level
were found moderately correlated (correlation
coefficient= 0.507). The yield loss estimation due to
C. scabrator infestation was also done. The mean
yield was 7.08 kg per vine in infested vines as
compared to 11.16 kg/vine in healthy vines at Karsul,
Nashik resulting in 36.56% loss in yield. Further, the
number of water berries were 10.4 per bunch in
infested vines as compared to 2.6 water berries per
bunch in healthy vines. At Solapur, the mean yield
was 14.18 kg/vine in infested vines as compared to
17.80 kg/vine in healthy vines resulting in 20.34%
loss in yield. Further, the number of water berries
were 13.8 per bunch in infested vines as compared to
4.0 water berries per bunch in healthy vines.

Response of stem borer, Celosterna scabrator
adults to different stimuli under olfactometer
bioassays: Eight different stimuli were evaluated for
response of C. scabrator adults under Y-tube dual
choice olfactometer bioassays. Methyl eugenol,
Asafoetida, neem leaves, neem oil (100%) and Neem
oil (5%) elicited repellent effect and grape leaf
volatiles (VOCs) elicited attractant response from C.
scabrator beetles. This information is of tremendous
importance in pest management for reducing
oviposition in vineyards by repelling them away from
the vineyards. Experiments will be further planned to
evaluate it under field conditions.

Mating behaviour studies and evidence of presence
of contact pheromone in stem borer, Celosterna
scabrator:Mating behaviour studies were carried out
for stem borer, C. scabrator to find out any potential
weak link in its biology for the management. It was
found that visual stimuli was not involved for
initiating the mating process. The male and female did
not initiate any mating sequence even when they were
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g§^moJ H«$‘ V~ ewê$ hþAm O~ Za E§Q>rZm Zo ‘mXm Ho$ EbrQ´>m H$mo
Nw>Am Omo g§nH©$ ’o$amo‘moZ H$s CnpñW{V H$m g§Ho$V XoVm h¡& Za Zo
EbrQ´>m na EoÝQ>oZm H$mo Ny>Zo na Za Ho$ gmW g§^moJ H$aZo H$s H$mo{ee
H$s, ¶h Xem©Vm h¡ {H$ BgHo$ {b¶o {Oå‘oXma g§nH©$ ’o$amo‘moZ
H${Q>Hw$ba hmBS´>moH$m~©Z H$m {hñgm Wm Am¡a Za Am¡a ‘mXm XmoZm| ‘|
‘m¡OyX Wm&

g§YmaUr¶ A§Jya ~mJ g§ajU Ho$ {bE EH$sH¥$V H$sQ>
à~§YZ
Z¶m g§^m{dV A§Jya ZmerOrd, ‘{U ËdMm H$mo ZwH$gmZ
nhþ±MmZo dmbm H¡$Q>a{nba: EH$ Z¶m H¡$Q>a{nba, EH$ {H$gmZ Ho$
ZmZmgmho~ nn©b grS>b¡g {H$ñ‘ Ho$ ~mµJ ‘| ‘{U ËdMm H$mo ZwH$gmZ
nhþ±MmVm hþAm H$magwb, Zm{gH$ ‘| nm¶m J¶m& A§Jya Ho$ ~mµJ ‘|
B¸$sg à{VeV nm¡Yo Bg H¡$Q>a{nba go nr{‹S>V Wo Am¡a à{V ~ob
2-12 JwÀN>o g§H«${‘V Wo& g^r g§H«${‘V ‘{U¶m| ‘| S´>mogmo{’${bS>
’$b ‘pŠI¶m| H$m {ÛVr¶H$ g§H«$‘U nm¶m J¶m& d¶ñH$ CØd Am¡a
AmJo H$s nhMmZ Ho$ {bE bmdm© H$mo EH$Ì {H$¶m J¶m Am¡a
à¶moJembm ‘| nmbm J¶m& Hw$b gmV d¶ñH$ àmá {H$E JE Am¡a
CZH$s nhMmZ H$s Om ahr h¡&

{d{^Þ AmH$f©UH$maH$m| Ho$ gmW âbr¶m ~rQ>b, gobmoS>m|Q>m
pñQ´>{JH$mo{bg na Am°b’o$ŠQ>mo‘rQ>a O¡dnaI: dmB©-Q>çy~
(Xmohar ng§X) Am°b’o$ŠQ>mo‘rQ>a O¡dnaI Ho$ VhV Eg. pñQ́>{JH$mo{bg
^¥§J H$s à{V{H«$¶m Ho$ {bE nm§M AbJ-AbJAbJ CÎmoOZmAm|
H$m AmH$bZ {H$¶m J¶m& {‘WmBb ¶yOoZm°b, htJ, Zr‘ H$s nÎmr
H$m gÎm, Zr‘ H$m Vob Am¡a A§Jya H$s nÎmr Ho$ dmoboQ>mBb go âbr¶m
~rQ>b go H$moB© à{V{H«$¶m àmá Zht H$s, Omo ¶h Xem©Vm h¡ H$s
"Am°b’o$ŠeZ' ’$m°aoqOJ Ho$ {bE àmW{‘H$ ^md Zht h¡&

Ho$Zmonr na âbr¶m ~rQ>b H$s X¡{ZH$ Am¡a am{ÌH$mbrZ
{d{dYVmE§: âbr¶m ~rQ>b A§Hw$[aV H${b¶m| H$mo ~‹S>r j{V nhþ§MmVo
h¢, Omo VoOr go ~‹T>Vo h¢& A{YH$m§e H$sQ>ZmeH$ {H«$¶m noQ> H$s
{dfmº$Vm Ho$ ~Om¶ g§nH©$ {H«$¶m Ho$ ‘mÜ¶‘ go hmoVr h¡& d¶ñH$
^¥§J gy¶© Ho$ grYo àH$me go {N>no ahVo h¢ Am¡a Ho$Zmonr na g~go
g{H«$¶ g‘¶ H$m^r ^r nVm nhbo Zht {H$¶m J¶m Wm& H$sQ>ZmeH$
AZwà¶moJm| H$s XjVm ‘| gwYma H$aZo Ho$ {bE, H${b¶m|/Ho$Zmonr  na
^¥§J CnpñW{V ‘| X¡{ZH$ {^ÞVm na AÜ¶¶Z Am¶mo{OV {H$E JE
Am¡a {XZ Ho$ AbJ-AbJ g‘¶ ^¥§J H$s g§»¶m H$m AdbmoH$Z
{H$¶m J¶m& ¶h nm¶m J¶m {H$ H${b¶m|/Ho$Zmonr na g~go A{YH$
^¥§J em‘ 6-7 Am¡a 8-9 ~Oo nmE JE&

A§Jya ‘| bmb ñnmBS>a ‘mBQ> H$s à‘wI H$moH$sZo{bS> na^jr,
ñQ>oWmoag amZr Ho$ {déÕ {d{^Þ H$sQ>ZmeH$m| H$m
nm[apñW{VH$s {df{dkmZ: A§Jya ~JrMo Ho$ nm[apñW{VH$s V§Ì
‘| ñQ>oWmoag amZr, bmb ñnmBS>a ‘mBQ> H$m g~go ‘hËdnyU© Am¡a

one inch away from each other. The mating sequence
started when male antennae touched the elytra of
female indicating presence of contact pheromone. The
male tried to mate with the male upon touching the
antenna on elytra suggesting that the responsible
contact pheromone was part of cuticular hydrocarbons
and was present in both males and females.

Integrated pest management for
sustainable vineyard protection
New potential grape pest, berry skin damaging
caterpillar: A new caterpillar was found damaging
grape berry skin at Karsul, Nashik in a farmer
vineyard of variety Nanasaheb Purple Seedless.
Twenty-one per cent of plants were infested with this
caterpillar in the vineyard and 2-12 bunches per vine
were infested. All the infested berries were found to
have secondary infestation of scavenger Drosophilid
fruit flies. The larvae were collected and reared in the
laboratory for adult emergence and further
identification. Total seven adults were obtained and
identification is in progress. 

Olfactometer bioassays on flea beetle, Scelodonta
strigicolliswith different attractants: Five different
stimuli were evaluated for response of S. strigicollis
beetles under Y-tube dual choice olfactometer
bioassays. Methyl eugenol, asafoetida, neem leaf
extract, neem oil and grape leaf volatiles (VOCs) used
have not elicited any response from flea beetles
suggesting that olfaction is not a primary sense for
foraging.

Diurnal and nocturnal variations of flea beetle
presence on canopy: As flea beetle cause major
damage on sprouting buds which grow exponentially.
Most insecticidal action is realized through contact
action instead of stomach poisoning. Flea beetle
adults remain hidden from direct sunlight and the
most active feeding time on canopy was not reported
earlier. To improve the efficiency of pesticide
applications, studies on diurnal variation in flea beetle
presence on buds/canopy were conducted and
observations on number of flea beetle at different time
of the day were taken. It was found that the highest
flea beetle on buds/canopy were found at 6-7 and 8-9
pm.

Ecotoxicology of different insecticide against
prominent coccinellid predator, Stethorus rani of
red spider mites in grapes: Stethorus rani is most
important and abundant predator of red spider mites
in grapevine agroecosystem. Therefore, for the
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àMwa na^jr h¡& Bg{bE, gmV àM{bV H$sQ>ZmeH$m|, O¡go
B{‘S>mŠbmo{àS> 17.8 EgEb, E~m‘opŠQ>Z 1.9%B©gr, pñnamoQ>oQ́>m‘¡Q>
15.31 AmoS>r, ñnmBZQ>moa‘ 11.7 Eggr, pñnZmog¡S> 45 Eggr,
E‘o‘opŠQ>Z ~|OmoEQ> 5 EgOr Am¡a {~’o$ZmOoQ> 22.6 Eggr Ho$
nm[apñW{VH$ {df{dkmZ H$m Bg àmH¥${VH$ eÌw Ho$ g§ajU Ho$ {bE
AÜ¶¶Z {H$¶m J¶m& à¶moJembm Am¡a joÌ AÜ¶¶Z Ho$ AmH$bZ
‘| H$sQ>ZmeH$m| ‘| H$moB© ^r gwa{jV Zht Wm Am¡a Eg. amZr Ho$ {bE
B{‘S>mŠbmo{àS>, E~m‘opŠQ>Z Am¡a {~’o$ZµOoQ {df¡bo Wo&

VZm N>oXH$, ñQ´>mo‘o{Q>¶‘ ~a~Q>‘ (goampå~grS>o: H$mobm°ßQ>oam)
à^mdr A§Jya ~mJm| ‘| j{Vê$n Am¡a ñWmZ{df¶H$
{dVaUñdén: ñQ´>mo‘o{Q>¶‘ ~ma~oQ>‘ A§Jya H$m g~go {dZmeH$mar
H$sQ>m|  ‘| go EH$ h¡¡& S>m°J[aO na H$b{‘V Wm°‘gZ grS>b¡g, ’¢$Q>mgr
grS>b¡g Am¡a ‘m§Oar ZdrZ H$s 15 A§Jya ~obm| ‘| Eg. ~a~Q>‘
H$s j{V ñdê$n Am¡a ñWm{ZH$ {dVaUñdén H$s Om§M H$s JB©& ¶o
A§Jya H$s ~ob| 10 gmb go A{YH$ nwamZr Wt Am¡a Eg. ~a~Q>‘
g§H«$‘U Ho$ H$maU H$‘ CËnmXH$Vm Ho$ H$maU CIm‹S>o Om aho Wo&
j{V Ho$ {bE A§Jya H$s O‹S>|, ‘ybd¥§V H$m VZm,  ñHo$Z ñQ>o‘, H$m°S>©Z
Am¡a Ho$Z XoIo JE& ‘w»¶ j{V, gm¶Z Ho$ ‘w»¶ VZo Am¡a H$m°S>©Z
na XoIr JB©& Eg. ~a~Q>‘ J«ãg Zo A{Z¶{‘V gwa§Jm| H$m {Z‘m©U
{H$¶m Am¡a H$B© XrKm©E± ~hþV ‘hrZ MyUu H$sQ>‘b go H$gH$a ^ar
hþB© Wt& 

Eg. ~a~Q>‘ Zo O‹S>m|, ‘ybd¥§V Ho$ VZo Am¡a gm¶Z Ho$Z H$mo H$moB©
ZwH$gmZ Zht nhþ±Mm¶m& ¶h OmZH$mar A§Jya Ho$ ~mJm| Ho$ H$m¶mH$ën
Ho$ {bE Cn¶moJr h¡ Š¶m|{H$ ‘ybd¥§V ñdñW hmoZo Ho$ H$maU BÝh|
Xmo~mam bJmZo H$s Amdí¶H$Vm Zht Am¡a Bg{bE bmJV ‘| ~MV
hmoVr h¡& VrZ A§Jya {H$ñ‘m|, O¡go ‘m§Oar ZdrZ, ‘m§Oar í¶m‘m Am¡a
‘m§Oar ‘o{S>H$m Ho$ AÝ¶ ~mJm| ‘| {ZH$mg N>oX Ho$ AmYma na Eg.
~a~Q>‘ Ho$ ñWm{ZH$ {dVaU n¡Q>Z© H$s Om§M H$s JB©& ‘m§Oar ZdrZ,
‘m§Oar í¶m‘m Am¡a ‘m§Oar ‘o{S>H$m Ho$ {bE {^ÞVm ‘mÜ¶ AZwnmV
1.77, 2.63 Am¡a 2.84 Wm Am¡a ZoJo{Q>d ~mBZmo‘r¶b n¡am‘rQ>a
H«$‘e… 0.16, 0.15 Am¡a 0.15 Wm, Omo JwpÀN>V {dVaU {XIm
ahm Wm&

conservation of this natural enemy ecotoxicology of
seven prevalent insecticides, viz., imidacloprid 17.8
SL, abamectin 1.9% EC, spirotetramat 15.31 OD,
spinetoram 11.7 SC, spinosad 45 SC, emamectin
benzoate 5 SG and Bifenazate 22.6 SC was studied in
both laboratory and field studies. It was found that
none of the evaluated insecticides were safer for S.
rani and imidacloprid, abamectin and Bifenazate were
most toxic to S. rani.

Nature of damage and spatial distribution pattern
of stem borer, Stromatium barbatum
(Cerambycidae:Coleoptera) infesting grapes:
Stromatium barbatum is one of the most destructive
pest of grapes. Nature of damage and spatial
distribution pattern of S. barbatum was studied in 15
grapevines of Thompson Seedless, Fantasy Seedless
and Manjari Naveen grafted on Dogridge rootstock.
Grapevines were more than 10 years old and were
being uprooted because of reduced productivity due
to infestation. The grapevine roots, rootstock stem,
scion stem, cordons and canes were observed for
damage. The main damage was seen on scion stem
comprising of main trunk and cordons. S. barbatum
grubs formed irregular tunnels and many galleries
tightly packed with very fine powdery frass.

S. barbatum was not found to cause any damage to
the roots, rootstock stem and scion canes. This
information is useful for rejuvenation of vineyards as
rootstocks are healthy and need not be replanted hence
saving on cost. Spatial distribution pattern of S.
barbatum on the basis of exit holes was investigated
in other vineyards of three grape varieties, viz.,
Manjari Naveen, Manjari Shyama and Manjari
Medika. Variance mean ratio were 1.77, 2.63 and 2.84
and the negative binomial parameter k were 0.16, 0.15
and 0.15 for Manjari Naveen, Manjari Shyama and
Manjari Medika, respectively showing clumped
distribution.

a§JrZ {H$e{‘e ~ZmZo hoVw {H$ñ‘m| Am¡a ewîH$Z
{d{Y¶m| H$m AmH$bZ
n[a¶moOZm H$mo 2019 Ho$ Xm¡amZ JwUdÎmm¶wº$ {H$e{‘e Ho$ {bE
a§JrZ A§Jyam| H$m AmH$bZ Am¡a a§JrZ A§Jyam| Ho$ {bE A§Jya gwImZo

Evaluation of varieties and drying methods
for making coloured raisins
The objectives of the projects were to evaluate
coloured grapes for quality raisin and standardize
grape drying practice for coloured grapes. Data on

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$mg
V. Development of pre- and post-harvest technologies for processing of grapes and value
addition
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H$s nÕ{V H$m ‘mZH$sH$aU Ho$ CÔoí¶m| Ho$ gmW ewê$ {H$¶m J¶m Wm&
JwÀN> Am¡a ‘{U ‘mnX§S>m| Ho$ Am§H$‹S>o Vm{bH$m 36 ‘| àñVwV {H$¶o
JE h¢& AÜ¶¶Z {H$E JE ‘mnX§S>m| ‘| ‘hËdnyU© A§Va XoIm J¶m&
g[aVm grS>b¡g ‘| A{YH$V‘ JwÀN> b§~mB© (18.16 go‘r) XO© H$s
JB©& ‘m§Oar í¶m‘m ‘| A{YH$V‘ JwÀN> dOZ (233.33 J«m‘) Wm&
g[aVm grS>b¡g Am¡a ’¢$Q>mgr grS>b¡g go nVbr ËdMm dmbr ‘{U
àmá hþBª& A{YH$V‘ ‘{U ì¶mg (17.81 {‘‘r) H$m°Ýd|Q> bmO©
ãb¡H$ ‘| XO© {H$¶m J¶m& ‘m§Oar í¶m‘m ‘| A{YH$V‘ 50 ‘{U
dOZ XoIm J¶m& ãb¡H$ M§nm Am¡a H$m°Ýd|Q> bmO© ãb¡H$ H$mo N>§Q>mB©
Ho$ 149 {XZ ~mX Vmo‹S>o OmZo na ^r {H$e{‘e ~ZmZo Ho$ {bE
Q>rEgEg H$m dm§{N>V ñVa àmá Zht hmo gH$m, O~{H$ ZmZmgmho~
nn©b grS>b¡g ‘| N>§Q>mB© Ho$ 120 {XZ ~mX 21.7 °{~« H$m Q>rEgEg
XO© {H$¶m J¶m& g[aVm grS>b¡g ‘| N>§Q>mB© Ho$ 142d| {XZ ~mX
22.0 °{~« H$m Q>rEgEg XO© {H$¶m J¶m&

bunch and berry parameters are presented in Table 36.
Significant differences were observed in studied
parameters. Sarita Seedless was recorded with
maximum bunch length (18.16 cm). Bunch weight
was maximum in Manjari Shyama (233.33 g). Thin
skinned berries were obtained from Sarita Seedless
and Fantasy Seedless. Berry diameter was maximum
(17.81 mm) in Convent Large Black. Maximum 50
berry weight was observed in Manjari Shyama while
it was minimum in Nanasaheb Purple Seedless. Black
Champa and Convent Large Black couldn’t acquire
desired level of TSS for raisin making when harvested
149 days after harvest while Nanasaheb Purple
Seedless was recorded with TSS of 21.7 °B 120 days
after pruning. A TSS of 22.0 °B was recorded in Sarita
Seedless on 142nd day after pruning.

Vm{bH$m 36. joÌ nar{jV {d{dY H$dH$Zmer Am¡a O¡d {Z¶§ÌU EO|Q>
Table 36.  List of different field-evaluated fungicide formulations and biocontrol agents

{H$ñ‘ Variety JwÀN> 
b§~mB©
(go‘r)
Bunch
length
(cm)

JwÀN> 
dOZ 
(J«m)
Bunch
weight 
(g)

ËdMm
‘moQ>mB©
({‘‘r)
Skin 

thickness
(mm)

‘{U 
ì¶mg

({‘‘r)
Berry
diameter
(mm)

‘{U 
b§~mB©
({‘‘r)
Berry
length
(mm) 

50 ~rO
dOZ 

(J«m) 50
berry
weight 
(g)

nrEM 
pH

Q>rEgEg
(°{~«) 
TSS 
(°B)

H$Q>mB© Ho$
g‘¶ {XZ
Days at
harves-
ting

’¢$Q>mgr grS>b¡g / 
Fantasy Seedless

15.94 202.33 0.17 16.68 22.51 146.00 3.50 22.1 141.00

ZmZmgmho~ nn©b grS>b¡g /
Nanasaheb Purple
Seedless

14.17 127.67 0.19 13.58 15.87 88.67 3.27 21.7 120.50

‘m§Oar í¶m‘m / 
Manjari Shyama 

16.64 233.33 0.18 17.45 22.00 203.00 3.32 21.2 137.00

g[aVm grS>b¡g / 
Sarita Seedless

18.16 147.00 0.17 14.61 22.90 134.00 3.59 22.0 142.00

H$mbr gmho~r / 
Kali Sahebi

13.16 148.42 0.20 14.60 22.74 158.00 3.50 21.9 141.00

ãb¡H$ M§nm / 
Black Champa

12.61 154.33 0.21 16.62 18.21 170.33 3.19 17.2 149.00

H$m°Ýd|Q> bmO© ãb¡H$ /
Convent Large Black

13.30 135.00 0.24 17.81 18.64 187.33 3.29 19.0 149.00

S.E (m)± 0.40 4.68 0.004 0.28 0.27 3.94 0.04 0.23 3.77

CD 5% 1.18 13.90 0.013 0.82 0.82 11.70 0.12 0.68 11.20
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{H$e{‘e [aH$dar (~rOr¶ ‘| 18% Z‘r Am¡a ~rO a{hV ‘| 15%
Z‘r), ewîH$Z Ad{Y, à{V 100 J«m‘ {H$e{‘e g§»¶m Am¡a V¡¶ma
{H$e{‘e Ho$ H$m¶m©Ë‘H$ JwUm| Ho$ Am§H$‹S>m| Zo A§Jya {H$ñ‘m| Ho$ ~rM
gmW©H$ A§Va {XIm¶m (Vm{bH$m 37)&

Data on raisin recovery (at 18% moisture in seeded
and 15% moisture in seedless), drying duration,
number of raisins per 100 g and functional properties
of prepared raisins showed significant differences
among grape varieties (Table 37).

Vm{bH$m 37. {H$e{‘e [aH$dar, ewîH$Z Ad{Y, {H$e{‘e g§»¶m/100 J«m‘ VWm {H$e{‘e Ho$ H$m¶m©Ë‘H$ JwU
Table 37.  Raisin recovery, drying duration No. of raisins/100g and functional properties of raisins 

{H$ñ‘ Variety {H$e{‘e
[aH$dar
Raisin
Recovery 
(%)

ewîH$Z
Ad{Y
({XZ) 
Drying
Duration
(Days)

à{V 100 
J«m‘ 

{H$e{‘e 
No. of 
raisins / 
100 g

{’$Zmob
({‘J«m/J«m)
Phenols
(mg/g)

Q>¡{ZZ
({‘J«m/J«m)
Tannins
(mg/g)

E§WmogmB{ZZ
({‘J«m/br)
Antho-
cyanins
(mg/L)

S>rnrnrEM Ho$ ê$n
‘| E§Q>rAm°ŠgrS|>Q>

J{V{d{Y
Antioxidant

activities (DPPH
assay mg/g)

’¢$Q>mgr grS>b¡g / 
Fantasy Seedless

23.84 16 139 2.883 3.489 46.167 139.12

ZmZmgmho~ nn©b grS>b¡g /
Nanasaheb Purple Seedless

26.20 17 210 1.642 2.327 41.220 150.40

‘m§Oar í¶m‘m / 
Manjari Shyama 

25.84 15 97 2.524 3.130 54.960 185.29

g[aVm grS>b¡g / 
Sarita Seedless

26.00 15 141 2.090 2.506 53.900 149.04

H$mbr gmho~r / 
Kali Sahebi

23.60 14 132 2.486 3.066 83.000 136.48

ãb¡H$ M§nm / 
Black Champa

27.01 16 118 2.128 2.667 42.270 164.24

H$m°Ýd|Q> bmO© ãb¡H$ / 
Convent Large Black

26.57 17 106 2.335 2.884 21.140 153.11

S.E (m)± 0.71 0.49 2.14 0.03 0.04 0.83 2.17

CD 5% 2.10 1.45 6.31 0.10 0.13 2.46 6.44

H$mbr gmho~r Am¡a ’¢$Q>mgr grS>b¡g H$mo N>mo‹S>H$a g^r ‘| {H$e{‘e
H$s [aH$dar 25 à{VeV go A{YH$ XO© H$s JB©, bo{H$Z BÝhm|Zo
AgmW©H$ A§Va àX{e©V {H$¶m&

~rOr¶ {H$ñ‘ ãb¡H$ M§nm H$mo g~go A{YH$ [aH$dar Ho$ gmW nm¶m
J¶m, O~{H$ ~rO a{hV A§Jya H$s {H$ñ‘m| ‘|, ZmZmgmho~ nn©b
grS>b¡g Zo {H$e{‘e H$s 26.20 à{VeV [aH$dar Ho$ gmW loð>Vm
{XImB©& ‘m§Oar í¶m‘m ‘| à{V 100 J«m‘ {H$e{‘e H$s Ý¶yZV‘
g§»¶m (97) XO© H$s JB©, {Oggo nVm MbVm h¡ {H$ Bg {H$ñ‘ go
~‹S>o {H$e{‘e H$m CËnmXZ hþAm& ZmZmgmho~ nn©b grS>b¡g go
V¡¶ma {H$e{‘e ‘| Ý¶yZV‘ {’$Zmob, Q>¡{ZZ Am¡a E§WmogmB{ZZ nmE

Except Kali Sahebi and Fantasy Seedless all were
registered with raisin recovery of more than 25%, but
showed non-significant differences.

Seeded variety Black Champa was found with
maximum recovery while in case of seedless grape
types, Nanasaheb Purple Seedless showed superiority
with 26.20% recovery of raisins. Minimum numbers
of raisins per 100 g (97) were noted in Manjari
Shyama which showed bolder raisins were produced
by this variety. Raisins prepared from Nanasaheb
Purple Seedless contained minimum phenols, tannins
and anthocyanins. Phenols and tannins were
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JE& ’¢$Q>mgr grS>b¡g H$s {H$e{‘e ‘| {’$Zmob Am¡a Q>¡{ZZ g~go
Á¶mXm O~{H$ H$mbr gmho~r ‘| E§WmogmB{ZZ H$s ‘mÌm g~go A{YH$
nmB© JB©& ‘m§Oar í¶m‘m go V¡¶ma {H$e{‘e ‘| S>rnrnrEM Ho$ ê$n ‘|
gdm©{YH$ E§Q>rAm°ŠgrS|>Q> J{V{d{Y XO© H$s JB© O~{H$ H$mbr gmho~r
‘| ¶h Ý¶yZV‘ XO© H$s JB©&

maximum in raisins of Fantasy Seedless while Kali
Sahebi was found with maximum anthocyanin
content. Antioxidant activities recorded in the form of
DPPH, were maximum in raisins prepared from
Manjari Shyama while minimum value was recorded
in Kali Sahebi.

{MÌ 16. {H$e{‘e CËnmXZ Ho$ Xm¡amZ Z‘r õmg H$s J{VH$s¶ 
Fig. 16. Dynamics of moisture loss during raisin making
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{MÌ 16 ‘| {XIm¶m J¶m h¡ {H$ ‘m§Oar í¶m‘m Am¡a g[aVm grS>b¡g,
AÝ¶ ~rO a{hV {H$ñ‘m| H$s VwbZm ‘| OëXr gyI OmVr h¢, O~{H$
~rOr¶ {H$ñ‘m| Ho$ ‘m‘bo ‘| H$mbr gmho~r, ãb¡H$ M§nm H$s VwbZm
‘| nhbo gyI OmVr h¡& H$m°Ýd|Q> bmO© ãb¡H$ Am¡a ZmZmgmho~ nn©b
grS>b¡g Zo nwUo H$s ‘m¡g‘ pñW{V¶m| Ho$ VhV A{YH$V‘ 17 {XZm|
H$s Ad{Y br& {MÌ 17 ‘| àñVwV Am§H$‹S>m| Ho$ AmYma na, g[aVm
grS>b¡g H$s {H$e{‘e Zo g§doXr ‘yë¶m§H$Z ‘| ‘m§Oar í¶m‘m Ho$ ~mX
A{YH$V‘ A§H$ àmá {H$E&

Fig.16 showed that the Manjari Shyama and Sarita
Seedless dried earlier than other seedless varieties
while Kali Sahebi dried earlier than Black Champa in
case of seeded grapes. Convent Large Black and
Nanasaheb Purple Seedless have taken maximum
duration of 17 days under weather conditions of Pune.
On the basis of data presented in Fig.17, raisins of
Sarita Seedless acquired maximum score in in the
sensory evaluation followed by Manjari Shyama

{MÌ 17. {H$e{‘e H$m g§doXr AÜ¶¶Z  
Fig. 17. Organoleptic studies of raisins
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’$mBQ>moHo${‘H$b énaoIZ VWm A§Jya go
Ý¶yQ´>mñ¶w{Q>H$b Am¡a ‘yë¶d{Y©V CËnmXm| H$m {dH$mg
A§Jya nmo‘og go g{H«$¶ H$m~©Z Z¡ZmoH$U: H$sQ>ZmeH$m| Ho$
~hþ-Adeof {dûcofU ‘| S>r-EgnrB© ŠbrZAn EO|Q> Ho$
ê$n ‘| g§ûcofU, {Zê$nU Ed§ AZwà¶moJ
g{H«$¶ H$m~©Z Zo AnZo C„oIZr¶ àH$mer¶ JwUm|, gVh
{H«$¶mË‘H$Vm, Cƒ O¡d-AZwHy$bVm, pñWaVm, V¡¶mar H$s H$‘
bmJV, H$ƒo ‘mb H$s àMwaVm, Am{X Ho$ H$maU ~hþV A{YH$ é{M
AmH${f©V H$s h¡& S>mBWmBb ½bmBH$mob H$m Cn¶moJ H$aHo$ g{H«$¶
H$m~©Z Z¡ZmoH$Um| (EgrEZ) H$mo A§Jya H$s ËdMm go V¡¶ma {H$¶m J¶m&
q^S>r Am¡a {‘M© ‘o{Q´>gog ‘| H$sQ>ZmeH$m| Ho$ ~hþ-Adeof {dûcofU
‘| EH$ Vbg{H«$¶H$maH$  Am¡a EH$ S>r-EgnrB© ŠbrZAn H$‘©H$
Ho$ ê$n ‘| AZwà¶moJ {H$¶m J¶m& 

g§ûco{fV g{H«$¶ H$m~©Z Z¡ZmoH$Um| H$mo ¶ydr-{d{µO~b ñnoŠQ́>moñH$monr,
S>rEbEg, EŠgAmaS>r Am¡a E’$B©-EgB©E‘ {dûcofU H$m Cn¶moJ
H$aHo$ {Zê${nV {H$¶m J¶m& E’$B©-EgB©E‘ Am§H$‹S>m| Ho$ AZwgma,
45 EZE‘ Ho$ Am¡gV H$U AmH$ma Ho$ gmW JmobmH$ma EgrEZ H$m
JR>Z hþAm ({MÌ 18)& ~«yZmCa-Eå‘oQ>-Q>oba (~rB©Q>r) gVh joÌ
{dûcofU Ûmam dV©‘mZ Am{dîH$ma Ho$ g{H«$¶ H$m~©Z Z¡ZmoH$Um| H$m
gVh joÌ 55 go 56 {‘2/J«m hmo gH$Vm h¡& dV©‘mZ Am{dîH$ma Ho$
g{H«$¶ H$m~©Z Z¡ZmoH$Um| H$m {N>Ð AmH$ma bJ^J 1 go 2 EZE‘ hmo
gH$Vm h¡&

Phytochemical profiling and development
of nutraceuticals and value added products
from grapes
Activated carbon nanoparticles from grape
pomace: Synthesis, characterization, and
application as a d-SPE clean-up agent in a multi-
residue analysis of pesticides 
Activated carbon has attracted a lot of interest due to
its remarkable optical properties, surface
functionalization, high biocompatibility, stability, low
cost of preparation, abundance of raw material, etc.
Activated Carbon nanoparticles (ACN) were prepared
from grape skin using diethyl glycol as a surfactant
and applied as a d-SPE clean-up agent in multi-
residue analysis of pesticides in Okra and chili
matrices. 

The synthesized activated carbon nanoparticles were
characterized by using UV-Visible spectroscopy,
DLS, XRD, and FE-SEM analysis. According to FE-
SEM data, spherical ACN with an average particle
size of 45 nm was formed (Figure 18). The surface
area of the activated carbon nanoparticles of the
present invention can be 55 to 56 m2/g by Brunauer-
Emmett-Teller (BET) surface area analysis. The pore
size of the activated carbon nanoparticles of the
present invention can be about 1 to 2 nm.

{MÌ 18. joÌ CËgO©Z ñH¡$qZJ BboŠQ´>m°Z ‘mBH«$moñH$mon (E’$B©-EgB©E‘) {dûcofU (E) Am¡a A§Jya nmo‘og go g§ûco{fV g{H«$¶ H$m~©Z
Z¡ZmoH$Um| H$m H$U AmH$ma {dVaU (~r)  

Fig. 18. Field emission scanning electron microscope (FE-SEM) analysis (A) and particle size distribution (B)  of
activated carbon nanoparticles synthesised from grape

A B

V¡¶ma EgrEZ H$m AmH$bZ H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU ‘|
ewÕrH$aU H$‘©H$ Ho$ ê$n ‘| BgH$s XjVm hoVw {H$¶m J¶m& Orgr-
E‘Eg H$m Cn¶moJ H$aHo$ q^S>r Am¡a {‘M© ‘| 84 H$sQ>ZmeH$m| Ho$
Adeofm| H$mo {ZYm©[aV H$aZo Ho$ {bE EH$ g§emo{YV ¹o$Mg© {d{Y H$mo

The prepared ACN was evaluated for its efficiency as
clean-up agent in pesticide residue analysis. A
modified QuEChERS method was optimized to
determine residues of 84 pesticide in okra and chili
using GC-MS. The amount of ACN required for
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{MÌ 19. q^S>r E{gQ>mo{ZQ´>mBb ‘¡{Q´>Šg H$m g’$mB© go nhbo (A) Am¡a g{H«$¶ H$m~©Z Z¡ZmoH$Um| Ho$ gmW ŠbrZ-An Ho$ ~mX H$m (~) nyU©
ñH¡$Z H«$mo‘¡Q>moJ«m‘  

Fig. 19. Full scan chromatogram of Okra Matrix acetonitrile extract before clean-up (a) and after clean-up (b) with
activated carbon nanoparticles

AZwHy${bV {H$¶m J¶m& ewÕrH$aU XjVm Ho$ {bE Amdí¶H$ EgrEZ
H$s ‘mÌm H$m AmH$bZ {H$¶m J¶m Am¡a BgH$s VwbZm dm{UpÁ¶H$
J«o{’$Q>mBÁS> H$m~©Z ãb¡H$ (Orgr~r) go H$s JB©& g^r {dûco{fV
{H$E JE H$sQ>ZmeH$m| Ho$ {bE gdm}Îm‘ [aH$dar Am¡a Ý¶yZV‘ ‘¡{Q́>Šg
à^md Ho$ gmW gdm}Îm‘ XjVm 7 {‘brJ«m‘ EgrEZ H$s CnpñW{V
‘| XO© H$s JB© ({MÌ 19)& AZwHy${bV pñW{V¶m| Ho$ VhV, àË¶oH$
H$sQ>ZmeH$ Ho$ {bE àmá hmoZo dmbr [aH$dar 15% go H$‘ Ho$
gmnoj ‘mZH$ {dMbZ Ho$ gmW 74 go 115% VH$ Wr& BZ 84
H$sQ>ZmeH$m| Ho$ EbAmoS>r Am¡a EbAmoŠ¶y H«$‘e… 0.0001 go
0.005 {‘brJ«m‘ à{V {H$bmo Am¡a 0.002 go 0.01 {‘brJ«m‘
à{V {H$bmo VH$ Wo& q^S>r Am¡a {‘M© Ho$ ~mOmar¶ Z‘yZm| ‘|
H$sQ>ZmeH$ Adeofm| Ho$ {ZYm©aU Ho$ {bE EgrEZ H$m Cn¶moJ H$a
{dH${gV {d{Y g’$bVmnyd©H$ bmJy H$s JB©& g{H«$¶ H$m~©Z Z¡ZmoH$Um|
Zo Cn¶moJ H$s Xa, [aH$dar Am¡a H$sQ>ZmeH$ amgm¶{ZH$ dJ© Am{X
Ho$ g§X^© ‘| ~ohVa àXe©Z {H$¶m& g{H«$¶ H$m~©Z Z¡ZmoH$Um| H$s
ewÕrH$aU à^mderbVm Zo ì¶mdgm{¶H$ ê$n go CnbãY ‘h§Jo
Orgr~r na loð>Vm {XImB©& S>r-EgnrB© ewÕrH$aU H$‘©H$ Ho$ ê$n
‘| V¡¶mar Am¡a BgHo$ AmdoXZ Ho$ {bE AZwHy${bV H$m¶©àUmbr noQ>|Q>
Ho$ {bE V¡¶ma h¡ (noQ>|Q> AmdoXZ g§»¶m: 202221023880)&

Obr¶ Kmob go H$m~©{ZH$ a§Jm| H$mo Hw$eb hQ>mZo Ho$ {bE
A§Jya nmo‘og go àmá g{H«$¶ H$m~©Z H$m g§ûcofU Am¡a
bjU dU©Z
H$n‹S>m CÚmoJ Ûmam ~‹S>r g§»¶m ‘| IVaZmH$ H$m~©{ZH$ a§Jm| Ho$ gmW
~‹S>r g§»¶m ‘| An{eï>m| H$mo N>mo‹S>m OmVm h¡, {Oggo Ob Am¡a ^y{‘
g§gmYZm| XmoZm| na ZH$mamË‘H$ à^md n‹S>Vm h¡& 

Bg AÜ¶¶Z ‘|, A§Jya nmo‘og go g{H«$¶ H$m~©Z H$mo g§ûco{fV {H$¶m

optimal clean-up efficiency was evaluated and
compared with commercial Graphitized Carbon Black
(GCB). The best efficiency with best recoveries and
minimal matrix effect for all analyzed pesticides were
recorded in the presence of 7 mg of ACN (Figure 19).
Under the optimized conditions, the recoveries
obtained for each pesticide were ranged from 74 to
115% with relative standard deviations of less than
15%. The LODs and LOQs of these 84 pesticides
were ranged from 0.0001 to 0.005 mg kg-1 and from
0.002 to 0.01 mg kg-1, respectively. The developed
method using ACN was successfully applied for
determination of pesticide residues in market samples
of okra and chili. A comparison with GCB revealed
that activated carbon nanoparticles performed better
in terms of rate of use, recovery, and pesticide
chemical class etc. The clean-up effectiveness of
activated carbon nanoparticles showed superiority
over the commercially available expensive GCB. The
optimized methodology for the preparation and its
application as d-SPE clean-up agent is filed for a
patent (Patent Application No.: 202221023880).

Synthesis and characterization of activated carbon
derived from grape pomace for the efficient
removal of organic dyes from aqueous solution
Enormous number of effluents with a high percentage
of hazardous organic dyes are released by the textile
industry causing negative impact on both water and
land resources.

In this study, activated carbon from grape pomace was
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J¶m Am¡a An{eï> Ob go {‘WmBb aoS>, ‘o{WbrZ ãby Am¡a AÝ¶
a§Jm| Ho$ {‘lU H$mo hQ>mZo Ho$ {bE Cn¶moJ {H$¶m J¶m& g§ûco{fV
g{H«$¶ H$m~©Z H$s {deofVm EŠgAmaS>r, E’$Q>rAmB©Ama, EgB©E‘,
Am¡a H$U AmH$ma {dûcofU ({MÌ 20) Ûmam H$s JB©&

synthesized and utilized for the removal of methyl
red, methylene blue, and mixture of other dyes from
wastewater. The synthesize activated carbon was
characterized by XRD, FTIR, SEM, and particle size
analysis (Figure 20).

{MÌ 20. A. EgB©E‘ N>{d (Am¡gV H$U AmH$ma 70-80 EZE‘) Am¡a ~. g{H«$¶ H$m~©Z Z¡Zmo H$U g§ûco{fV H$m H$U AmH$ma {dVaU  
Fig. 20. A. SEM image (Average particle size 70-80 nm) and B. particle size distribution of activated carbon nano

particle synthesized

A B

S>mB© hQ>mZo H$m AZwH«${‘H$ AZwHy$bZ g§nH©$/à{V{H«$¶m g‘¶,
AdemofH$ IwamH$ Am¡a S>mB© gm§ÐVm ‘| ~Xbmd Ho$ gmW {H$¶m J¶m&
nm§M {‘brJ«m‘ H$s AdemofH$ S>moO Ho$ gmW Bï>V‘ pñW{V¶m| ‘|,
‘o{WbrZ ãby Am¡a {‘WmBb aoS> H$m ~99% {ZîH$mgZ XoIm J¶m&
Ademo{fV g{H«$¶ H$m~©Z H$mo nwZ: CËnÞ H$aZo Ho$ {bE, H$m~©Z go
Ademo{fV S>mB© Ho$ AdemofU hoVw ‘oWZm°b Am¡a BWmBb EgrQ>oQ>
H$m Cn¶moJ {H$¶m J¶m& ‘oWoZm°b Zo ‘o{WbrZ ãby Ho$ {bE ~97%
VH$ CƒV‘ [aH$dar XO© H$s, O~{H$ BWmBb EgrQ>oQ> Zo {‘WmBb
Am°a|O Ho$ {bE 94% [aH$dar {XImB©& ‘oWZm°b Am¡a BWmBb EgrQ>oQ>
Ho$ AmgdZ go H«$‘e… ‘o{WbrZ ãby Am¡a aoS> {‘WmBb S>mB© {H«$ñQ>b
H$s 90 Am¡a 92% [aH$dar hþB©& emofH$ hQ>mZo H$m AÜ¶¶Z 10
MH«$m| VH$ {H$¶m J¶m Am¡a hQ>mZo H$s XjVm H«$‘e… ‘o{WbrZ ãby
Am¡a {‘WmBb aoS> ‘| 96% Am¡a 94% VH$ Wr& 

Sequential optimization of dye removal was
performed with the change in contact/reaction time,
adsorbent dose and dye concentration. At optimum
conditions with a very less adsorbent dose of 5 mg,
~99 % removal of methylene blue and methyl red was
observed. Further, in order to regenerate the adsorbed
activated carbon, methanol and ethyl acetate were
used for the desorption of absorbed dye from the
carbon. Methanol reported the highest recovery up to
~97% for methylene blue while ethyl acetate shows
94% recovery for methyl orange. Distillation of
methanol and ethyl acetate gave 90 and 92% recovery
of methylene blue and red methyl dye crystals,
respectively. Adsorptive removal was studied up to 10
cycles and removal efficiency was up to 96% and
94% in methylene blue and methyl red, respectively.

{MÌ 21. g{H«$¶ H$m~©Z E/10 {‘J«m, ~r/21 {‘J«m, gr/32 {‘J«m Am¡a S>r/45 {‘J«m H$s AbJ-AbJ ‘mÌm Ho$ gmW Obr¶ Kmob go
{‘WmBbrZ bmb Am¡a {‘WmBbrZ ãë¶y H$mo hQ>mZm

Fig. 21. Removal of methylene red and methylene blue from aqueous solution with  different amount of activated
carbon A/1@0 mg, B/2@1 mg, C/3@2 mg and D/4@5 mg 
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¶h H$m‘ Am¡Úmo{JH$ Am¡a Kaoby ì¶dñWmAm| ‘| Ob ewÕrH$aU ‘|
H$‘ bmJV dmbo A{YemofH$ Ho$ {dH$ën Ho$ ê$n ‘| A§Jya nmo‘og-
ì¶wËnÞ g{H«$¶ H$m~©Z Ho$ Cn¶moJ ‘| VH$ZrH$s A§VÑ©{ï> àXmZ H$aoJm&

nmZr go H$B© H$sQ>ZmeH$ Adeofm| Ho$ {dg§XÿfU Ho$ {bE
EH$ Hw$eb A{YemofH$ Ho$ ê$n ‘| A§Jya nmo‘og go
hmBS´>mo{’${bH$ g{H«$¶ H$m~©Z Z¡ZmoH$U
H$sQ>ZmeH$m| Ho$ ì¶mnH$ Cn¶moJ go n¶m©daU ‘| ~mYmE§ AmB© h¡ Am¡a
Obr¶ {ZH$m¶m| ‘| BgH$s CnpñW{V Ho$ H$maU ‘mZd Am¡a n¶m©daU
Ho$ {bE g§^m{dV OmopI‘ ^r ~‹T>m h¡& Bg{bE, Ob ¶m An{eï>
Ob go H$sQ>ZmeH$ hQ>mZo Ho$ {bE EH$ à^mdr à{H«$¶m H$m {dH$mg
H$B© AÜ¶¶Zm| H$m {df¶ ahm h¡& Q´>mBQ>Z-EŠg H¡$ßS> g{H«$¶ H$m~©Z
H$mo A§Jya Ho$ nmo‘og go g§ûco{fV {H$¶m J¶m Am¡a {d{^Þ
{dûcofUmË‘H$ Am¡a ñnoŠQ´>moñH$mo{nH$ VH$ZrH$m| go {Zê${nV {H$¶m
J¶m&

EŠgAmaS>r {dûcofU Zo g{H«$¶ H$m~©Z Ho$ JR>Z H$s nw{ï> H$s& E’$B©-
EgB©E‘ {dûcofU Zo 80 EZE‘ Ho$ Am¡gV H$U AmH$ma Am¡a g§H$sU©
AmH$ma Ho$ gmW Š¶y{~H$ AmH$m[aH$s H$m Iwbmgm {H$¶m ({MÌ 22)&
nmZr go E§S>mogë’$mZ Adeofm| H$mo hQ>mZo Ho$ {bE, ~¡M à{H«$¶m ‘|
nrEM, g§nH©$ g‘¶, àma§{^H$ ‘mÌm Am¡a A{YemofH$ S>moO O¡go V§Ì
bjmoUm| Ho$ à^md H$s Om§M H$s JB©& E§S>mogë’$mZ Am¡a BgHo$
AmBgmo‘g© H$m A{^emofU g§̂ d Am¡a ghO nm¶m J¶m& E§S>mogë’$mZ
Am¡a BgHo$ AmBgmo‘g© Ho$ {bE g{H«$¶ H$m~©Z H$s gmoIZo H$s j‘Vm
H$s JUZm 28.5 {‘J«m à{V J«m H$s JB©, Omo Bgo EH$ Obr¶ Kmob
go H$sQ>ZmeH$ hQ>mZo Ho$ {bE H$‘ bmJV dmbo {dH$ën Ho$ ê$n ‘|
{XImVr h¡& A{^emofU g§VwbZ S>oQ>m Zo boZJ{‘a ‘m°S>b H$m nmbZ
{H$¶m Am¡a J{VO S>oQ>m H$mo N>Ù-àW‘-H«$‘ ‘m°S>b Ûmam AÀN>r
Vah go d{U©V {H$¶m J¶m BWmBb EgrQ>oQ> Xg {‘ZQ> Ho$ {bE Xmo
~ma YmoZo go g{H«$¶ H$m~©Z Ho$ nwZO©ZZ H$mo AZwHy${bV {H$¶m J¶m&
nwZOu{dV g{H«$¶ H$m~©Z H$m E§S>mogë’$mZ Am¡a BgHo$ AmBgmo‘g©
H$mo hQ>mZo Ho$ {bE 5 ~ma g’$bVmnyd©H$ [aH$dar j{V Ho$ {~Zm
Cn¶moJ {H$¶m J¶m& EH$ gm¡ nm§M ~«m°S>-ñnoŠQ´>‘ ~hþ-Adeof
H$sQ>ZmeH$m| Ho$ EH$ gmW hQ>mZo Ho$ {bE g§ûco{fV g{H«$¶ H$m~©Z
H$s à¶moÁ¶Vm ^r g’$bVmnyd©H$ ñWm{nV hþB©& 

dm{UpÁ¶H$ H$m~©Z H$s VwbZm ‘| {dH${gV AdemofH$ gñVm h¡ Am¡a
H$sQ>ZmeH$ hQ>mZo Ho$ {bE H$ht ~ohVa H$m¶©j‘ h¡&

amoJ {Z¶§ÌU hoVw {H«$¶merb A§Jya nmo‘og AH©$ H$mBQ>mogmZ
Z¡Zmonm{Q©>H$ëg
A§Jya nmo‘og ‘| OrdmUwamoYr JwUm| Ho$ gmW nm°br{’$Zmoëg H$m EH$
g‘¥Õ òmoV h¡& AÜ¶¶Z H$m ‘w»¶ CÔoí¶ amoJ à~§YZ ‘| amgm¶{ZH$
H$sQ>ZmeH$m| Ho$ {dH$ën Ho$ ê$n ‘| A§Jya nmo‘og  AH©$ H$mBQ>mogmZ
Z¡Zmonm{Q©>H$ëg (OrnrB©-grEM EZnr) H$mo V¡¶ma H$aZo hoVw EH$

This work will provide technical insights into the use
of grape pomace-derived activated carbon as an
alternative to low-cost adsorbents in water
purification in industrial and domestic setups.

Hydrophilic activated carbon nanoparticles from
grape pomace as an efficient adsorbent for the
decontamination of multiple pesticide residues
from water
Extensive use of pesticides has caused a setback to
the environment and also has increased the potential
risk to human and environment due to its presence in
aquatic bodies. Therefore, the development of an
effective process for pesticide removal from water or
wastewater has been the subject of many studies.
Triton-X caped activated carbon was synthesized
from grape pomace and characterized by various
analytical and spectroscopic techniques.

XRD analysis confirmed the formation of activated
carbon. FE-SEM analysis disclosed cubic
morphology with an average particle size of 80 nm
(Fig. 22). For the removal of endosulfan residues from
water, the effect of system variables such as pH,
contact time, initial concentration, and the adsorbent
dose was investigated. The adsorption was found to
be feasible and spontaneous for endosulfan and its
isomers. The adsorption capacity of activated carbon
was calculated to be 28.5 mg g-1 for endosulfan and
its isomers which showed it as low-cost alternatives
for pesticide removal from an aqueous solution. The
adsorption equilibrium data obey the Langmuir model
and the kinetic data were well described by the
pseudo-first-order model. The regeneration of
activated carbon was optimized. The regenerated
activated carbon was successfully used 5 times
without recovery loss for the removal of endosulfan
and its isomers. Applicability of the synthesized
activated carbon for the simultaneous removal of 105
broad-spectrum multi-residues pesticides was also
successfully established. 

Developed adsorbent is inexpensive in comparison to
commercial carbon and has a far better efficiency for
pesticide removal.

Grape pomace extract functionalized chitosan
nanoparticles for disease control 
Grape pomace is found a rich source of polyphenols
with antibacterial properties. Main objective of
current study was to optimize a procedure for the
preparation of grape pomace extract functionalized
chitosan nanoparticles (GPE-CH NPs) as an
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A B

{MÌ 22. A§Jya nmo‘og go g§ûco{fV g{H«$¶ H$m~©Z Z¡ZmoH$Um| H$m (A) joÌ CËgO©Z ñH¡$qZJ BboŠQ´>m°Z ‘mBH«$moñH$mon (E’$B©-EgB©E‘)
{dûcofU Am¡a (~) H$U AmH$ma {dVaU)

Fig. 22. Field emission scanning electron microscope (FE-SEM) analysis (A) and particle size distribution (B) of
activated carbon nanoparticles synthesised from grape pomace

à{H«$¶m H$m AZwHy$bZ Wm& Bg AÜ¶¶Z ‘|, ‘m§Oar ‘o{S>H$m H$m
nmo‘og nmobr{’$Zmob {ZH$mbZo Ho$ {bE {H$¶m J¶m& ‘oWZm°{bH$
nm°br’o$Zmoëg H$mo erV ewîH$Z go gwIm¶m J¶m& H«$m°g-qbqH$J
Ñ{ï>H$moU H$m Cn¶moJ H$mBQ>mogmZ Ed§ E{g{Q>H$ E{gS> (0.5%,
v/v) na AmYm[aV nm°br’o$Zmo{bH$ H$m¶m©Ë‘H$ Z¡ZmoH$U V¡¶ma H$aZm
Wm, {OgH$m Cn¶moJ H$mBQ>mogmZ (CH 0.5% w/v) H$mo KwbmZm
Wm& gmo{S>¶‘ Q́>mB©nmobr’$m°ñ’o$Q> (Q>rnrnr) 0.5% (w/v) H$mBQ>mogmZ
Kmob ‘| {‘bm¶m J¶m, Q>rnrnr VWm H$mBQ>mogmZ H$mo H«$m°gqbH$ Ho$
{bE Mw§~H$s¶ gaJ‘u go JwOaZm n‹S>m& H$mBQ>mogmZ-Q>rnrnr
H$mobmBS>b H$mo A§Jya nmo‘og nm°br’o$Zmo{bH$ AH©$ H$s EH$ {Z{üV
‘mÌm Ho$ gmW ¶wp½‘V {H$¶m Am¡a {‘lU H$mo g§J«{hV {H$¶m J¶m&
{‘lU H$mo g|Q´>râ¶yO H$a, nrEM H$mo 4.5 VH$ ~‹T>m¶m J¶m Am¡a
OrnrB©-grEM EZnr àmá H$aZo Ho$ {bE gm‘J«r H$moerV ewpîH$V
{H$¶m J¶m& JË¶mË‘H$ àH$me ’¡$bmd H$m Cn¶moJ Z¡ZmoH$Um| Ho$
AmH$ma, OrQ>m j‘Vm Am¡a nm°br{S>gn{g©Q>r B§S>oŠg (nrS>rAmB©)
(S>rEbEg) H$mo {ZYm©[aV H$aZo Ho$ {bE {H$¶m J¶m& g§ûco{fV
OrnrB©-grEM EZnr H$m Am¡gV ì¶mg 478.2 EZE‘ Wm Am¡a
CZH$m g§~§{YV nrS>rAmB© 0.463 Wm& OrnrB©-grEM EZnr Ho$ {bE
OrQ>m-j‘Vm 21.6 mV Wr& ewÕ H$mBQ>mogmZ Ho$ E’$Q>rAmB©Ama
ñnoŠQ´>m Am¡a g§ûco{fV OrnrB©-grEM EZnr H$s VwbZm H$s JB©&

H$mBQ>mogmZ H$s VwbZm ‘|, OrnrB©-grEM EZnr H$m AmB©Ama ñnoŠQ´>m
EH$ N>moQ>r Amd¥{Îm ~Xbmd àX{e©V H$aVm h¡, Omo OrnrB©-grEM
EZnr Ho$ JR>Z Am¡a EgB©E‘ Ûmam XoIr JB© EZnr H$s {N>ÐnyU©
g§aMZm H$mo Xem©Vm h¡ ({MÌ 23)&

alternative to chemical pesticide in disease
management.  In this study, the pomace of Manjari
Medika was utilized for extract of polyphenols.
Extracted methanolic polyphenols were eventually
dried by freeze drying. Cross-linking approach was
used to prepare polyphenolic functionalized
nanoparticles based on chitosan and acetic acid (0.5%,
v/v), utilized to dissolve chitosan (CH 0.5% w/v).
Sodium tripolyphosphate (TPP) 0.5% (w/v) was
added to chitosan solution and undergone magnetic
stirring to crosslink the TPP and chitosan. Afterwards,
chitosan-TPP colloidal was combined with a fixed
quantity of grape pomace polyphenolic extract and the
mixture was stored overnight while being constantly
stirred. The mixture was centrifuged, pH raised to 4.5
by repeated washing and the material was freeze-dried
to get GPE-CH NPs. Dynamic light scattering was
used to determine the nanoparticles' size, zeta
potential, and polydispersity index (PDI) (DLS).
Average diameter of the synthesized GPE-CH NPs
was 478.2 nm and their respective PDI was 0.463.
Zeta-potential for GPE-CH NPs was 21.6 mV.  FTIR
spectra of pure chitosan and the as-synthesized GPE-
CH NPs were compared.

Compared to chitosan, the IR spectra of GPE-CH NPs
exhibit a small frequency shift, which demonstrate the
formation of GPE-CH NPs (Figure 23) and the porous
structure of the NPs as seen by Scanning Electron
Microscope.
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{MÌ 23. (A) H$mBQ>mogmZ Am¡a (~) OrnrB©-EZnr H$m E’$Q>rAmB©Ama ñnoŠQ´>m {dûcofU
Fig. 23. FTIR spectra analysis of (a) Chitosan and (b) GPE-NPs

A B

V¡¶ma OrnrB©-grEM EZnr H$s à^mdmoËnmXH$Vm H$m ßbmñ‘monmam
{d{Q>H$mobm Ho$ {déÕ BZ-{dQ´>mo ‘| nÎmr {S>ñH$ naI H$m Cn¶moJ
H$aHo$ AmH$bZ {H$¶m J¶m& S>mCZr {‘ëS>çy g§doXZerb A§Jya {H$ñ‘
Wm°‘gZ grS>b¡g H$s nÎmr {S>ñH$ H$mo EZnr g§ê$nU Ho$ gmW
BZŠ¶y~oQ> {H$¶m J¶m VWm BgHo$ ~mX amoJµOZµH$ Ho$ ~rOmUw gñn|eZ
Ho$ gmW g§amonU {H$¶m J¶m& {Z¶§ÌU {S>ñH$ H$mo AmgwV Ob go
g§amo{nV {H$¶m J¶m& g§amonU Ho$ 5d| Am¡a 7d| {XZ nümV ¶ynrAmodr
aoqQ>J ñHo$b (1-9) Ho$ AZwgma amoJ H$s aoqQ>J XO© H$s JB© Am¡a
7d| {XZ ~rOmUwAm| H$s g§»¶m br JB©& H§$Q´>mob {S>ñH$ na amoJ Ho$
bjU nm§M {XZm| Ho$ ̂ rVa {XImB© XoZo bJo Omo gmVd| {XZ ̂ r ’¡$bVo
aho& hmbm§{H$, {d{^Þ g§ê$nUm| Ho$ gmW CnMm[aV nÎmr {S>ñH$ Zo
amoJ Ho$ àH$Q> hmoZo ‘| Xoar {XImB©& {d{^Þ ê$nUm| Ho$ ~rM, 400
nrnrE‘ H$s gm§ÐVm na OrnrB©-EZnr Ho$ n[aUm‘ñdê$n amoJ H$s
A{^ì¶{º$ H$m g~go AÀN>m {Z¶§ÌU hþAm ({MÌ 24A)&
~rOmUwAm| H$s g§»¶m ^r Cgr g§ê$nU Ho$ gmW BbmO {H$E
JE nÎmo H$s {S>ñH$ na Ý¶yZV‘ Wr ({MÌ 24~r)& nmo‘og H$s
VwbZm ‘|, H$mBQ>mogmZ Zo ~rOmUw JwUZ ‘| ~ohVa A{YH«$‘U
{XIm¶m&

Efficacy of prepared GPE-CH NPs against
Plasmopara viticola was evaluated in vitro using leaf
disc assay. Leaf discs of downy mildew sensitive
grape variety Thompson Seedless were incubated
with NP formulation followed by inoculated with
spore suspension of the pathogen. The control discs
were incubated with distilled water. The disease rating
was recording as per UPOV rating scale (1-9) on 5th
and 7th day after inoculation and spore count was
taken on 7th day. Disease symptoms appeared on
control disc within five days which continued to
spread on seventh day. However, leaf discs treated
with different formulations showed delayed
manifestation of the disease. Among different
formulations, GPE-NP at a concentration of 400
ppm resulted in the best control of disease
manifestation (Figure 24A). The spore count was also
minimum on the leaf discs treated with the same
formulation (Figure 24B). As compared to pomace,
chitosan showed better suppression of spore
multiplication.

{MÌ 24. (A) S>mCZr {‘ëS>çy amoJ Ho$ bjUm| H$s A{^ì¶{º$ Am¡a (~) amoJµOZµH$ H$s ~rOmUwAm| H$s g§»¶m na {d{^Þ Z¡Zmo 
g§ê$nUm| H$m à^md

Fig. 24. Effect of different nano formulations on (A) manifestation of symptoms of downy mildew disease and (B)
spore counts of the pathogen
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VI.A§Jya Am¡a BgHo$ àg§ñH¥$V CËnmXm| ‘| ImÚ gwajm
VI. Food Safety in Grapes and its Processed Products

H¥${f qOg Am¡a àg§ñH¥$V CËnmXm| ‘| H¥${fagm¶Z
Adeofm| Am¡a g§Xÿ{fV nXmWm] H$m {dûcofU Am¡a
gwajm AmH$bZ
~XbVo E‘AmaEb Ho$ g§X^© ‘| ZB© nr‹T>r Ho$
ZmerOrdZmeH$m| H$s Anì¶¶ Xa H$m AÜ¶¶Z  
ZmerOrdZmeH$m|, âbwAmo{nH$mobmBS> + gmB‘moŠg¡{Zb (4 ñWmZ),
{W¶mo’¡$ZoQ> {‘WmBb, EµOmopŠgñQ´>mo{~Z + ~moñHo${bS> (3 ñWmZ),
Am°Šgm{WAmo{nàmo{bZ (4 ñWmZ), âbŠg¡ñQ´>mo{~Z +
ŠbmoamoWmbmo{Zb, gmB‘moŠg¡{Zb, âbwAmonmBam{S>â¶yamoZ Am¡a
~oQ>mgrâbw{W«Z + B{‘S>mŠbmo{àS> Ho$ {bE joÌ Anì¶¶ AÜ¶¶Z
H$mo A§Jya ‘| AZwe§{gV à‘mU   (X à‘mU) Am¡a 1.25 AZwe§{gV
à‘mU (1.25 � EŠg à‘mU) na J{VH$s¶ Anì¶¶ Am¡a VwS>mB©
nyd© A§Vamb H$m ‘yë¶m§H$Z H$aZo Ho$ {bE {H$¶m J¶m& BZ
ZmerOrdZmeH$m| H$m, AY©-OrdZ Am¡a Vw‹S>mB©-nyd© A§Vamb Am¡a
Anì¶¶ ñdê$n, Vm{bH$m 38 Am¡a {MÌ 25 ‘| Xem©¶m J¶m h¡&

Analysis and safety evaluation of
agrochemical residues and contaminants
in agricultural commodities and processed
products
Studies on dissipation rate of new generation
pesticides with reference to changing MRLs
A field dissipation study for pesticides viz.,
fluopicolide + cymoxanil (4 location), thiophanate
methyl, azoxystrobin  +  boscalid (3 location),
oxathiopiprolin (4 location),  fluxastrobin +
chlorothalonil, cymoxanil, fluopyradifurone and
betacyfluthrin + imidacloprid was  conducted in
grapes to evaluate dissipation kinetics and pre-harvest
interval at recommended dose (X dose) and 1.25
recommended dose (1.25 x X Dose). The half-life and
pre-harvest interval and dissipation pattern of these
pesticides are depicted in Table 38 and Fig 25.

Vm{bH$m 38. A§Jya ‘| M¶{ZV H¥${f agm¶Zm| H$m AY©-OrdZ Am¡a VwS>mB© nyd© A§Vamb
Table 38.  Half-life and pre harvest intervals of selected agrochemicals in grapes

’$m°‘w©boeZ Zm‘ /
Formulation Name

ñWmZm| H$s 
g§»¶m / 
No. of
locations

agm¶Z H$m Zm‘ /
Chemical Name

à‘mU / Dose S>rQ>r 50 
({XZ) / 
DT 50 
(Days)*

Vw‹S>mB©-nyd© A§Vamb
({XZ) / Pre-
harvest interval
(Days)

âbwAmo{nH$mobmBS> 17.54%
S>ãb¶y/S>ãb¶y + gmB‘moŠg¡{Zb
21.05% S>ãb¶y/S>ãb¶y Eggr
/ Fluopicolide 17.54% w/w +
Cymoxanil 21.05% w/w SC   

4 âbwAmo{nH$mobmBS> /
Fluopicolide

X à‘mU/dose 10.0-11.5 5.0-6.0

1.25 x X à‘mU/dose 11.0-15.0 9.0-17.0

gmB‘moŠg¡{Zb /
Cymoxanil

X à‘mU/dose 8.0-11.5 25.0-37.0

1.25 x X à‘mU/dose 13.5-17.0 29.0-45.0

{W¶mo’¡$ZoQ> {‘WmBb 70 S>ãb¶ynr
/ Thiophanate methyl 70 WP

1 {W¶mo’¡$ZoQ> {‘WmBb /
Thiophanate methyl

X à‘mU/dose 16.0 74.0

EµOmopŠgñQ´>mo{~Z  25% +
~moñHo${bS> 35% S>ãb¶yOr /
Azoxystrobin 25% +
Boscalid 35% WG

4 EµOmopŠgñQ´>mo{~Z /
Azoxystrobin

X à‘mU/dose 5.5-12.0 **

1.25 x X à‘mU/dose 6.0-12.5 **

~moñHo${bS> / Boscalid X à‘mU/dose 6.5-7.0 **

1.25 x X à‘mU/dose 7.5-10.0 **

âbŠg¡ñQ´>mo{~Z 60  J«m‘/{b +
ŠbmoamoWmbmo{Zb 600 J«m‘/{b
Eggr / Fluoxastrobin 60g/L
+ Chlorothalonil 600g/L SC

1 âbŠg¡ñQ´>mo{~Z /
Fluoxastrobin

X à‘mU/dose 22.5 17.5

1.25 x X à‘mU/dose 23.5 33.5

ŠbmoamoWmbmo{Zb /
Chlorothalonil

X à‘mU/dose 2.0 7.0

1.25 x X à‘mU/dose 2.5 8.0
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** àma§{^H$ Adeof E‘AmaEb ñVa go ZrMo nmE JE Initial residue found to be below MRL level **

’$m°‘w©boeZ Zm‘ /
Formulation Name

ñWmZm| H$s 
g§»¶m / 
No. of
locations

agm¶Z H$m Zm‘ /
Chemical Name

à‘mU / Dose S>rQ>r 50 
({XZ) / 
DT 50 
(Days)*

Vw‹S>mB©-nyd© A§Vamb
({XZ) / Pre-
harvest interval
(Days)

gmB‘moŠg¡{Zb 50% S>ãb¶ynr /
Cymoxanil 50% WP

1 gmB‘moŠg¡{Zb /
Cymoxanil

X à‘mU/dose 2.5 50.0

1.25 x X à‘mU/dose 5.0 58.5

Am°Šg¡{W¶mo{nàmo{bZ10% AmoS>r
/ Oxathiapiprolin 10% OD  

4 Am°Šg¡{W¶mo{nàmo{bZ /
Oxathiopiprolin

X à‘mU/dose 11.5-12.0 28.0-35.5

1.25 x X à‘mU/dose 11.5-16.0 36.0-48.5

âbwAmonmBam{S>â¶yamoZ  200
J«m‘/{b EgEb /
Flupyradifurone 200 G/L SL

1 âbwAmonmBam{S>â¶yamoZ /
Fluopyradifurone

X à‘mU/dose 5.5 7.5

1.25 x X à‘mU/dose 3.0 3.0

~rQ>mgmB©âbw{W«Z 90 J«m‘/{b +
B{‘S>mŠbmo{àS> 210 J«m‘/{b
AmoS>r / Betacyfluthrin 90 g/L
+ Imidacloprid 210 g/L OD

1 B{‘S>mŠbmo{àS> /
Imidacloprid

X à‘mU/dose 25 33.5

1.25 x X à‘mU/dose 26 39

1 ~rQ>mgmB©âbw{W«Z /
Betacyfluthrin

X à‘mU/dose 17.5 60

1.25 x X à‘mU/dose 18 60
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{MÌ 25. A§Jya ‘o agm¶Zm| H$m Anì¶¶
Fig. 25. Dissipation of chemicals in grapes

H$m°å~mo-’$m°‘w©boeZ Bàmodm{bH$m~© 8.4% + H$m°na
Am°ŠgrŠbmoamBS> 40.6% S>ãb¶yOr Ho$ Adeofm| H$m A§Jya
‘| Anì¶¶ H$mB©Zo{Q>Šg, gwajm ‘yë¶m§H$Z Am¡a {dg§XÿfU 
H$m°na Am°ŠgrŠbmoamBS> Ho$ {bE EEEg Am¡a Bàmodm{bH$m~© Ho$ {bE
‘mÝ¶ Ebgr-E‘Eg/E‘Eg H$mo {Z¶mo{OV H$aHo$ A§Jya ‘|
Bàmodm{bH$m~© Am¡a H$m°na Am°ŠgrŠbmoamBS> Adeofm| Ho$ Anì¶¶
ì¶dhma Am¡a n[aemoYZ H$m AÜ¶¶Z H$aZo Ho$ {bE EH$ joÌ à¶moJ
{H$¶m J¶m& Adeofm| Ho$ Anì¶¶ n¡Q>Z© Zo XmoZm| narjU H$dH$Zmer
Ho$ {bE EH$ aoIr¶ àW‘-H«$‘ H$mB©Zo{Q>Šg ‘m°S>b H$m nmbZ {H$¶m&
Bàmodm{bH$m~© Ho$ {bE AÕ©-OrdZ 9.5 (EH$b à‘mU) go 13.5
{XZ (Xmoham à‘mU) Wm, Am¡a H$m°na Am°ŠgrŠbmoamBS> Ho$ {bE
24.5 {XZ Wm& AÜ¶¶Z Ho$ AmYma na, V¡¶ma H$aZo Ho$ {bE 17
{XZm| H$m VwS>mB©  nyd© A§Vamb (nrEMAmB©) àñVm{dV h¡&
AëQ´>mgmo{ZHo$eZ + 0.1% gmo{S>¶‘ ~mBH$m~m}ZoQ> Am¡a
AëQ´>mgmo{ZHo$eZ + 2% Zt~y nmZr Ho$ CnMma ‘| Bàmodm{bH$m~©
(90.02%) Am¡a H$m°na Am°ŠgrŠbmoamBS> (80.14%) Adeofm|
(Vm{bH$m 39) H$s CƒV‘ H$‘r XoIr JB©& 

Dissipation kinetics, safety evaluation and
decontamination of residues of combo-formulation
iprovalicarb 8.4% + copper oxychloride 40.6%
WG in/on grapes 
A field experiment was conducted to study the
dissipation behaviour and decontamination of
iprovalicarb and copper oxychloride residues in
grapes by employing validated LC-MS/MS for
iprovalicarb and AAS for copper oxychloride. The
dissipation pattern of residues followed a linear first-
order kinetics model for both the test fungicides. The
half-life values for iprovalicarb were 9.5 (single dose)
to 13.5 days (double dose), and for copper
oxychloride was 24.5 days. Based on the study, a pre-
harvest interval (PHI) of 17 days is proposed for the
formulation. Treatment of ultrasonication + 0.1%
sodium bicarbonate and ultrasonication + 2% lemon
water showed highest reduction of iprovalicarb
(90.02%) and copper oxychloride (80.14%) residues
(Table 39).
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Vm{bH$m 39. A§Jya ‘| Bàmodm{bH$m~© Am¡a H$m°na Am°ŠgrŠbmoamBS> CnMma Ho$ Adeofm| ‘| à{VeV H$s H$‘r
Table 39.  Percent reduction in residues of iprovalicarb and copper oxychloride treatments in grapes

H«$.g§.
Sr.No.

CnMma / Treatments Bàmodm{bH$m~© ‘| H$‘r /
Reduction of 

Iprovalicarb (%)

H$m°na Am°ŠgrŠbmoamBS> ‘| H$‘r /
Reduction of Copper
oxychloride (%)

1 {Z¶§ÌU / Control 0.00 0.00

2 Ob emoYZ / Water wash 52.74 48.38

3 2% Z‘H$ Kmob emoYZ / 2 % Salt solution wash 51.93 11.00

4 2% B‘br Kmob emoYZ / 2 % Tamarind solution wash 67.61 50.55

5 2% Zt~y nmZr emoYZ / 2 % Lemon water wash 64.63 75.92

6 4% E{g{Q>H$ E{gS> dm°e 4 % / Acetic acid  wash 73.02 70.75

7 0.01 % KMnO4 emoYZ 0.01 % / KMnO4 wash 71.70 49.68

8 0.1 % NaHCO3 emoYZ 0.1 % / NaHCO3 wash 75.07 55.79

9 AëQ´>mgmo{ZHo$eZ + Ob emoYZ / 
Ultrasonication + water wash

77.78 64.42

10 AëQ´>mgmo{ZHo$eZ + 2% B‘br emoYZ / 
Ultrasonication + 2 % tamarind wash

79.03 66.94

11 AëQ´>mgmo{ZHo$eZ + 2% bo‘Z emoYZ / 
Ultrasonication + 2 % lemon water wash 

78.05 80.14

12 AëQ´>mgmo{ZHo$eZ + 4% E{g{Q>H$ E{gS> emoYZ /
Ultrasonication + 4 % acetic acid  wash

85.16 76.63

13 AëQ´>mgmo{ZHo$eZ + 0.01% KMnO4 emoYZ /
Ultrasonication + 0.01 % KMnO4 wash

80.35 59.68

14 AëQ´>mgmo{ZHo$eZ + 0.1 % NaHCO3 emoYZ /
Ultrasonication + 0.1 % NaHCO3 wash

90.02 70.36

{dûcofUmË‘H$ àmoQ>moH$m°b H$m {dH$mg Am¡a gË¶mnZ
Vab H«$mo‘¡Q>moJ«m’$s AJ«mZwH«$‘  ‘mg ñnoŠQ´>mo‘oQ´>r  Ûmam
~mg‘Vr Mmdb ‘| ZmerOrdZmeH$ Adeofm| Ho$ {dûcofU
Ho$ {bE ~hþ-Adeof {d{Y H$m {dH$mg Am¡a gË¶mnZ
~mg‘Vr Mmdb ‘| ZmerOrdZmeH$m| (235 ZJ) Ho$ {ZîH$f©U Am¡a
{dûcofU Ho$ {bE ~hþ-Adeof {d{Y H$mo AZwHy${bV {H$¶m J¶m&
{d{Y ‘| EgrQ>mo{Z{Q´>b Ûmam {ZîH$f©U em{‘b h¡ {OgHo ~mX ’«$sO
‘| -80°C (5 {‘ZQ> Ho$ {bE 10 {‘br VbN>Q>) Am¡a 1 {‘br
VbN>Q>  Ho$ {bE 50 {‘brJ«m‘ nrEgE Ho$ gmW S>r-EgnrB© ŠbrZ-

Development and validation of analytical protocols
Development and validation of multi-residue
method for analysis of pesticide residues in
basmati rice by liquid chromatography tandem
mass spectrometry
An improved multi-residue method for extraction and
analysis of multi-class pesticides (235 nos.) in basmati
rice was optimized. Method involves extraction by
acetonitrile followed by freezing out at -80°C (10 mL
supernatant for 5 min) and d-SPE clean-up with 50
mg PSA for 1 mL supernatant followed by analysis
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An Ho$ ~mX Ebgr-E‘Eg/E‘Eg ({MÌ 26) Ûmam {dûcofU
em{‘b h¡& a¡pIH$Vm, gQ>rH$Vm, n[aewÕVm Am¡a ‘¡{Q´>Šg à^md Ho$
g§~§Y ‘| {Xem{ZX}em| Ho$ AZwgma {d{Y H$mo ‘mÝ¶ {H$¶m J¶m& 90%
go A{YH$ ZmerOrdZmeH$m| Ho$ {bE gr‘m 10 {‘J«m/  {H$J«m
{ZYm©[aV H$s JB© Wr& {d{Y Zo AÀN>r A§em§H$Z a¡pIH$Vm (>0.99),
Cƒ n[aewÕVm (AmaEgS>r <20%), gQ>rH$Vm ([aH$dar, 70-
120%) Am¡a ñdrH$m¶© ‘¡{Q´>Šg à^md (<40%) Ho$ gmW b{jV
ZmerOrdZmeH$m| H$m g§VmofOZH$ {dûcofU àXmZ {H$¶m&

by LC-MS/MS (Fig 26). The method was validated
as per the SANTE/12682/2022 guidelines with
respect to linearity, accuracy, precision, and
matrix effect. The limit of quantitation was fixed at
10 mg kg-1 for more than 90% of pesticides. The
method provided satisfactory analysis of the
targeted pesticides with good calibration linearity
(>0.99), high precision (RSD<20%), accuracy
(recoveries, 70-120%) and acceptable matrix effect
(<40%).

{MÌ 26. ~mg‘Vr Mmdb go H$sQ>ZmeH$ Adeofm| H$mo {ZH$mbZo H$s MaUdma à{H«$¶m
Fig. 26. Step wise procedure for extraction pesticide residues from basmati rice

VrZ ^maVr¶ {‘Å>r ‘| ZmerOrdZmeH$m| H$m ~hþ-Adeof
{dûcofU: J¡g H«$mo‘¡Q>moJ«m’$s AJ«mZwH«$‘  ‘mg ñnoŠQ´>mo‘oQ´>r
H$m Cn¶moJ H$aHo$ {d{Y {dH$mg Am¡a gË¶mnZ
VrZ à‘wI ^maVr¶ {‘Å>r AWm©V² i) ZB© Obmo‹T>H$  {‘Å>r (EZEEg)
ii) bmb b¡Q>o[a{Q>H$ {‘Å>r (AmaEg) Am¡a iii)  H$mbr {‘Å>r
(~rEg) H$mo ~hþ-Adeof {d{Y H$mo 220 ~hþ- loUr
ZmerOrdZmeH$m| na ‘mÝ¶ {H$¶m J¶m ({MÌ 27)& Z‘yZm V¡¶ma
H$aZo Ho$ {bE ’«$sqOJ-AmCQ> ŠbrZAn ñQ>on Ho$ gmW BWmBb
EgrQ>oQ>-AmYm[aV {ZîH$f©U {d{Y H$mo {Z¶mo{OV {H$¶m J¶m, BgHo$
~mX GC-TMSA {dûcofU {H$¶m J¶m& 10 ‘mBH«$moJ«m‘/{H$J«m
(EbAmoŠ¶y) Ho$ ñnmBqH$J ñVa na, n[aewÕVm - AmaEgS>r Ho$
gmW [aH$dar g§VmofOZH$ (70-120% Ho$ ^rVa) Wr, <20%
(EZ=6) ‘| 85%, 88.6% Am¡a 89% ¶m¡{JH$m| Ho$ {bE, ~rEg,
AmaEg Am¡a EZEEg H«$‘e… Wo& 20 ‘mBH«$moJ«m/{H$ na, g^r
ZmerOrdZmeH$m| Ho$ {bE àË¶oH$ {‘Å>r ‘| {d{Y H$m àXe©Z
g§VmofOZH$ Wm& 25 joÌ  Z‘yZm| H$m {dûcofU H$aZo Ho$ {bE Bg
‘mÝ¶ {d{Y H$a 6 ZmerOrdZmeH$m| H$m nVm Mbm& àË¶oH$ ‘m‘bo
‘|, n[aewÕVm-AmaEgS>r <20% Wr& {d{Y g§doXZerbVm,
gQ>rH$Vm Am¡a n[aewÕVm Ho$ gmW gm§Q>o/2020/12830 {Xem{ZX}em|

Multiresidue analysis of pesticides in three Indian
soils: Method development and validation using
gas chromatography tandem mass spectrometry
Multiresidue method was validated on 220 multi-class
pesticides in three major Indian soils, namely i) new
alluvial soil (NAS); ii) red lateritic soil (RS) and iii)
black soil (BS) from three different regions (Fig. 27).
An ethyl acetate-based extraction method with a
freezing-out clean-up step was employed for sample
preparation, followed by gas chromatography-tandem
mass spectrometric analysis. The method that was
initially optimised on BS worked satisfactorily for the
other two soil matrices. At the spiking level of 10
µg/kg (LOQ), the recoveries were satisfactory (within
70-120%) with precision-RSDs, <20% (n=6) for 85%,
88.6% and 89% of compounds in BS, RS and NAS
respectively. At 20 µg/kg, the method performance
was satisfactory in each soil for all pesticides. When
this validated method was applied to analyse 25 field
samples, 6 pesticides were detected. In each case,
precision (RSD) was <20%. The method sensitivity,
accuracy and precision complied with the
SANTE/2020/12830 guidelines. Method can be
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go  g§H${bV Wr& n¶m©daU {ZJamZr Am¡a OmopI‘ ‘yë¶m§H$Z CÔoí¶m|
Ho$ {bE {d{Y bmJy H$s Om gH$Vr h¡, {Oggo H¥${f joÌm| ‘| Zmer-
OrdZmeH$m| Ho$ Cn¶moJ H$mo {d{Z¶{‘V H$aZo ‘| ghm¶Vm {‘boJr&

applied for environmental monitoring and risk
assessment purposes, thus aiding in regulating
pesticide usage in agricultural fields.

{MÌ 27. Orgr-E‘Eg/E‘Eg H$m Cn¶moJ H$aVo hþE VrZ ^maVr¶ {‘Å>r ‘| H$sQ>ZmeH$m| Ho$ ~hþ-Adeof {dûcofU Ho$ {bE H$m¶©àdmh 
Fig. 27. Workflow for multiresidue analysis of pesticides in three Indian soils using GC-MS/MS 

{d{^Þ gyIr dñVwAm| ‘| E{WbrZ Am°ŠgmBS> Am¡a BgHo$
M¶mnM¶ 2-ŠbmoamoEWoZm°b Ho$ {dûcofU Ho$ {bE ì¶wËnÞ
‘wº$ {ZîH$f©U Am¡a J{Verb hoS>ñnog-J¡g H«$mo‘¡Q>moJ«m’$s-
‘mg ñnoŠQ´>mo‘oQ´>r
E{WbrZ Am°ŠgmBS> (BQ>rAmo)/2-ŠbmoamoEWoZm°b (2-grB) H$s
Q´>og ‘mÌm Ho$ H$maU E‘AmaEb H$mo g§Vwï> Z hmoZo Ho$ H$maU {Vb Ho$
~rO Am¡a AÝ¶ ImÚ nXmWm] H$mo ¶yamon go dmng ~wbm {b¶m J¶m&
Bg{bE, {‘J«m/{H$ ‘mÌm ‘| XmoZm| {dûcofUm| H$s nhMmZ Am¡a ‘mÌm
{ZYm©[aV H$aZo Ho$ {bE EH$ ^amogo‘§X Am¡a g§doXZerb
{dûcofUmË‘H$ Ñ{ï>H$moU Ho$ Cn¶moJ H$s Amdí¶H$Vm h¡& Bg {d{Y
Zo Vab {ZñnXZ  Ho$ gmW J{Verb EMEg-Orgr-E‘Eg/E‘Eg
H$m Cn¶moJ H$aVo hþE {d{^Þ àH$ma Ho$ gyIo ImÚ ‘¡{Q´>Šg ‘| B©Q>rAmo
Am¡a 2-grB© g‘dVu ê$n go nVm bJm¶m& gab EgrQ>mo{Z{Q´>b-
AmYm[aV {ZîH$f©U Am¡a nrEgE Ho$ gmW S>r-EgnrB© ŠbrZAn Zo
EgrQ>¡pëS>hmBS> Ho$ hñVjon H$mo bJ^J 40% H$‘ H$a {X¶m Vm{H$
B©Q>rAmo Ho$ {bE ñnï> g‘mYmZ àmá hmo gHo$& 

Oram, {Vb, {‘M©, AXaH$ Am¡a hëXr nmCS>a, ½dma J‘, AœJ§Ym
nmCS>a Am¡a {Q>È>r ~rZ J‘ ‘| gm§Q>o 11312/2021 Ho$ AZwgma
{d{Y ‘mÝ¶ hmoZo Ho$ ~mX [aH$dar 10, 20, Am¡a 50
‘mBH«$moJ«m‘/{H$J«m na n[aewÕVm - AmaEgS>r 20% Ho$ gmW 70
- 120% Ho$ ~rM  Wr, Am¡a 10 Z¡ZmoJ«m‘/J«m‘ ‘mÌm H$s gr‘m
Wr& BgHo$ ~mX {d{Y H$m ~mOma Ho$ Z‘yZo Ho$ pIbm’$ narjU {H$¶m
J¶m, Am¡a B©Amo Adeof (0.028 - 0.03 {‘brJ«m‘/{H$J«m) Hw$N>

Derivatization free extraction and dynamic
headspace–gas chromatography–mass spectro-
metry for the analysis of ethylene oxide and its
metabolite 2-chloroethanol in various dry
commodities
Sesame seeds and other foods have recently been
recalled in Europe due to trace quantities of ethylene
oxide (EtO)/2-chloroethanol (2-CE) not satisfying
MRLs. Even with significant natural volatility, EtO is
notably difficult to test in complicated dry feed
matrices. Therefore, identifying and quantifying both
analytes in mg/kg quantities necessitated the use of a
dependable and sensitive analytical approach. This
method detected EtO and 2-CE concurrently in a
variety of dry food matrices utilising dynamic HS-
GC-MS/MS with liquid injection. The simple
acetonitrile-based extraction and d-SPE clean-up with
PSA reduced the interferences of acetaldehyde almost
40% to get clear resolution for EtO.

Recovery at 10, 20, and 50 µg/kg ranged between 70
- 120% with a precision RSD < 20% after the method
was validated in accordance with SANTE 11312/2021
in cumin, sesame, chilli, ginger and turmeric powder,
guar gum, ashwagandha powder and locust bean gum
and had a limit of quantification of 10 ng/g.  The
method was then tested against a market sample, and
EO residue (0.028 - 0.03 mg/kg) was found in some



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2022

73

{Vb Ho$ ~rO ‘| 10% go H$‘ AmaEgS>r Ho$ gmW nm¶m J¶m, ¶h
Xem©Vm h¡ {H$ g‘¶ H$s ~MV à{H«$¶m {Z¶{‘V ê$n go ~mOma Ho$
Z‘yZm| H$m gQ>rH$ narjU H$a gH$Vo  h¡&

JwUmË‘H$ Am¡a ‘mÌmË‘H$ Ñ{ï>H$moU Ho$ ‘mÜ¶‘ go {d{^Þ
H$Ôÿ dJu¶ gpãO¶m| ‘| 473 ZmerOrdZmeH$m| Am¡a BgHo$
M¶mnM¶ Adeofm| Ho$ {dûcofU Ho$ {bE ì¶mnH$ aUZr{V:
BWmBb  EgrQ>oQ> {ZîH$f©U Ho$ ~mX ¶yEMnrEbgr-
E‘Eg/E‘Eg Am¡a nrQ>rdr- Orgr-E‘Eg/E‘Eg
Hw$Hw$a{~Q²g ‘| ~hþ-Adeof ZmerOrdZmeH$ {dûcofU ‘¡{Q´>Šg
hñVjon go ~m{YV hmoVm h¡& Hw$H$a{~Q> ‘o{Q´>gog ‘| 473
ZmerOrdZmeH$m| OëX {dûcofU Ho$ {bE, J¡g H«$mo‘¡Q>moJ«m’$s
AJ«mZwH«$‘ ‘mg ñnoŠQ´>mo‘oQ´>r (Orgr- E‘Eg/E‘Eg) Am¡a AëQ´>m-
hmB© na’$m°‘]g {b{¹$S> H«$mo‘¡Q>moJ«m’$s AJ«mZwH«$‘ ‘mg ñnoŠQ´>mo‘oQ´>r
(¶yEMnrEbgr-E‘Eg/E‘Eg) H$m Cn¶moJ H$a, g§doXZerb Am¡a
‘O~yV ~‹S>o n¡‘mZo na ~hþ-Adeof {d{Y {dH${gV H$s JB©&

dmBZ ~ZmZo H$s à{H«$¶m ‘| ~hþ-Adeof {d{Y gË¶mnZ,
àg§ñH$aU H$maH$ Am¡a Xg b{jV H$sQ>ZmeH$ Adeofm| H$s
{ZJamZr
Bg à¶moJ ‘| Ebgr-E‘/Eg H$m Cn¶moJ H$aHo$ A§Jya, nmo‘og Am¡a
dmBZ ‘| b{jV ZmerOrdZmeH$m| Ho$ VoOr go {ZYm©aU (Hw$b MbZo
H$m g‘¶ 14.53 {‘ZQ>) Ho$ {bE EH$ ~hþ-Adeof {d{Y H$m
Cn¶moJ H$aHo$ ZmerOrdZmeH$ Adeofm| H$m {dûcofU {H$¶m J¶m&
Z‘yZo BWmBb EgrQ>oQ> ‘| {ZH$mbo JE, 25 {‘J«m nrEgE / 5 {‘br
Ho$ gmW S>r-EgnrB© g’$mB© Am¡a Ebgr-E‘Eg / E‘Eg Ûmam
{dûcofU {H$¶m J¶m& VrZ-‘¡{Q´>Šg ‘| g^r {dûcofUm| H$s Am¡gV
[aH$dar (%) 76.03 Am¡a 111.95% Ho$ ~rM {^Þ Wr, {Og‘|
g§VmofOZH$ % AmaEgS>r 0.75 Am¡a 7.90% Ho$ ~rM Wr&
‘¡{Q´>Šg à^md A§Jya ‘| -12.10 go -27.03%, nmo‘og ‘| -
18.05 go -35.18% Am¡a dmBZ ‘| -16.88 go -31.0% VH$
hmoVm h¡& nmo‘og ‘| AnojmH¥$V Cƒ ‘¡{Q´>Šg à^md XO© {H$¶m J¶m&

dmBZ CËnmXZ  H$s V¡¶mar Ho$ {d{^Þ MaUm| ‘| Adeofm| H$s
ñWmZm§VaU Xa H$m ‘yë¶m§H$Z {H$¶m h¡& dmBZ CËnmXZ go nhbo
YwbmB© à{H«$¶m Zo 15.51 - 61.30% H$sQ>ZmeH$ Adeofm| H$mo
à^mdr T>§J go hQ>m {X¶m& Adeofm| H$m {dûcofU dmBZ V¡¶ma H$aZo
Ho$ àË¶oH$ MaU ‘| {H$¶m J¶m, O¡go YwbmB©, ag {ZH$mbZo, {H$ÊdZ,
nhbr a¡qH$J ({H$ÊdZ Ho$ 1 ‘hrZo ~mX), Xÿgar a¡qH$J ({H$ÊdZ
Ho$ 2 ‘hrZo ~mX), Vrgar a¡qH$J ({H$ÊdZ Ho$ 3 ‘hrZo ~mX) Am¡a
A§{V‘ dmBZ (4 ‘hrZo {H$ÊdZ Ho$ ~mX)& A§{V‘ dmBZ VH$
àma§{^H$ Adeof  73.19 - 87.15% VH$ g‘má hmo JE& dmBZ
Am¡a nmo‘og ‘| Xg H$sQ>ZmeH$m| Ho$ {bE JUZm H$s JB© A§VaU Xa
H«$‘e… 12.85-26.81% Am¡a 17.76-51.55% Wr&

sesame seeds with an RSD of less than 10%,
indicating the time-saving procedure can accurately
test market samples routinely.

Comprehensive strategy for 473 pesticides and its
metabolite residue analysis in different cucurbit
vegetables through qualitative and quantitative
approach: buffered ethyl acetate extraction
followed by UHPLC-MS/MS and PTV-GC-
MS/MS
Multi-residue pesticide analysis in green matrices
such as cucurbits is hampered by matrix interference.
For the rapid analysis of 473 pesticides in cucurbit
matrices, a simple, sensitive, and robust large-scale
multi-residue method was developed using gas
chromatography tandem mass spectrometry (GC-
MS/MS) and ultra-high performance liquid
chromatography tandem mass spectrometry (UHPLC-
MS/MS).

Multi-residue method validation, processing
factor, and monitoring of ten targeted insecticide
residues in the process of wine making
In this experiment pesticides residue analysis was
performed using a multi-residue method for the rapid
determination (Total run time 14.53 minutes) of
targeted pesticides in grapes, pomace and wine using
a LC-MS/MS. The samples were extracted in ethyl
acetate, undergone d-SPE clean-up with 25 mg PSA/5
mL extract and analyzed by LC-MS/MS. The mean
recoveries (%) of all analytes in the three-matrix
varied between 76.03 and 111.95%, with satisfactory
% RSD ranging between 0.75 and 7.90%. The matrix
effect ranged from -12.10 to -27.03% in grapes, -
18.05 to -35.18% in pomace and -16.88 to -31.0% in
wine. A relatively higher matrix effect was recorded
in pomace. 

The transfer rates of residues are assessed at different
stages of wine preparation. The initial washing
process effectively removed 15.51 – 61.30%
insecticide residues before winemaking. The residues
were analysed at each stages of wine preparation i.e.
after washing, juicing, fermentation, 1st racking (1
month after fermentation), 2nd racking (2 month after
fermentation), 3rd racking (3 month after
fermentation) and final wine (4 month after
fermentation). The 73.19 - 87.15% of the initial
residues were dissipated until final wine. The transfer
rates calculated for ten insecticides in wine and
pomace were 12.85-26.81% and 17.76-51.55%,
respectively.
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hmbm§{H$, dmBZ ‘| ZmerOrdZmeH$m| H$m àg§ñH$aU H$maH$ (nrE’$)
0.16-0.44 Ho$ ~rM Wm Am¡a nrE’$ Am¡a Am°ŠQ>oZm°b-Ob
{d^mOZ JwUm§H$ Ho$ ~rM EH$ ‘O~yV ghg§~§Y XoIm J¶m Wm& BgHo$
Abmdm, [anmoQ>© {H$E JE nrE’$ (<1) ‘mZ dmBZ ~ZmZo Ho$ Xm¡amZ
Adeofm| H$s H$‘ EH$mJ«Vm H$mo B§{JV H$aVo h¢ Omo Cn^moº$mAm| H$mo
H$‘ Amhma OmopI‘ H$m g§Ho$V XoVo h¢&

UHPLC-MS/MS Am¡a GC-MS/MS H$m Cn¶moJ H$aHo$
Mmam ’$gbm| ‘| 422 ~hþdJu¶ ZmerOrdZmeH$m| Ho$ EH$
gmW {dûcofU Ho$ {bE ~hþ-Adeof {d{Y H$m {dH$mg
Am¡a gË¶mnZ: g§emo{YV QuEChERS AmYm[aV Ñ{ï>H$moU 
Mmam ’$gbm| H$m ì¶mnH$ ê$n go ‘w»¶ newImÚ gm‘J«r Ho$ ê$n ‘|
Cn¶moJ {H$¶m OmVm h¡& Mmam ’$gbm| ‘| ZmerOrdZmeH$m| Ho$ ~hþ-
Adeof {dûcofU Ho$ {bE H$moB© d¡Y {d{Y  ‘m¡OyX Zht h¡& Bg
àH$ma ~hþloUr ZmerOrdZmeH$m| Ho$ VoOr go Am¡a EH$ gmW {dûcofU
Ho$ {bE EH$ ZB© ~hþ-Adeof {d{Y Amdí¶H$ h¡& AÜ¶¶Z Zo
UHPLC-MS/MS Am¡a GC-MS/MS Ûmam Ádma, ‘¸$m Am¡a
ë¶ygZ© ‘| 422 ~hþloUr ZmerOrdZmeH$m| Am¡a BgHo$ M¶mnM¶
Adeofm| Ho$ EH$ gmW {dûcofU {d{Y {dH${gV H$s&  Ádma, ‘¸$m
Am¡a ë¶ygZ© (10 J«m) Ho$ g‘ê$n Z‘yZo E{gQ>mo{ZQ́>mBb (10 E‘Eb)
{ZH$mbo JE  Am¡a 25 {‘J«m nrEgE + 7.5 {‘J«m Orgr~r + 150
{‘J«m ‘°¾r{e¶‘ gë’o$Q> gmW S>r-EgnrB© g’$mB© H$s JB©& 

UHPLC-MS/MS Am¡a GC-MS/MS H$m Cn¶moJ H$aHo$
H«$‘e… 10 Z¡ZmoJ«m‘/J«m‘ Am¡a 20 Z¡ZmoJ«m‘/J«m‘ na 422 ~hþ-
dJ© ZmerOrdZmeH$m| Ho$ {‘lU Ho$ {bE {d{Y Ho$ àXe©Z H$mo ‘mÝ¶
{H$¶m J¶m& UHPLC-MS/MS Am¡a GC-MS/MS VH$ZrH$m|
H$s Vrd« Am§H$‹S>m| g§J«h Xa H«$‘e… 21 {‘ZQ> Am¡a 20 {‘ZQ> Ho$
EH$b H«$mo‘¡Q>moJ«m{’$H$ aZ ‘| 844 (422 ¶m¡{JH$ � 2) E‘AmaE‘
g§H«$‘Um| H$mo H¡$ßMa H$aZo H$s AZw‘{V XoVr h¡& {dH${gV {d{Y H$m
àXe©Z bJ^J g^r narjU {H$E JE ¶m¡{JH$m| ([aH$dar = 70-
120%, Xmohamd-AmaEgS>r, <20%) Ho$ {bE EbAmoŠ¶y (10
Z¡ZmoJ«m‘/J«m‘) Am¡a Ádma, ‘¸$m Am¡a ë¶ygZ© ‘| Cƒ ñVa Ho$ {bE
g§VmofOZH$ Wm Omo AZwnmbZ {Z¶m‘H$ Ho$ AZwê$n h¡ (gm§Q>o 2021)&

Z‘yZm V¡¶ma H$aZo ‘| ~’$a BWmBb EgrQ>oQ> {ZîH$f©U h¡, ~mX ‘|
GC-MS/MS Am¡a UHPLC-MS/MS Ho$ {bE 25 {‘J«m
nrEgE + 10 {‘J«m Orgr~r go 1 {‘br Am¡a 5 {‘br VbN>Q>  Ho$
gmW S>r-EgnrB© ŠbrZAn hmoVm h¡& ‘oWZm°b ‘| A§{V‘ AH©$ H$m
nwZJ©R>Z: UHPLC-MS/MS H$m Cn¶moJ H$aHo$ 30% VH$ nmZr
H$‘ {H$¶m J¶m& {d{Y H$mo gm§Q>o 11312/2021 {dûcofUmË‘H$
{Xem{ZX}e AZwgma ‘mÝ¶ {H$¶m J¶m& A{YH$m§e ZmerOrdZmeH$m|
Ho$ {bE, n[a‘mUrH$aU H$s gr‘m 10 Z¡ZmoJ«m‘/J«m‘ Am¡a [aH$dar
<20% AmaEgS>r Ho$ gmW 70-120% Ho$ ^rVa Wr& g^r

However, the processing factor (PF) of the pesticides
in the wine ranged between 0.16-0.44 and a strong
correlation between the PF and the octanol-water
partition coefficient was observed. In addition,
reported PF (<1) values indicates the reduced
concentration of residues during wine making
indicating reduced dietary risk to consumers.

Development and validation of multiresidue
method for simultaneous analysis of 422 multiclass
pesticides in fodder crops using UHPLC-MS/MS
and GC-MS/MS: Modified QuEChERS based
approach 
Fodder crops are widely used as a main food
ingredient of animal feed products. No validated
method exists for multi-residue analysis of pesticides
in fodder crops. A new multiresidue method is thus
necessary for rapid and simultaneous analysis of
multiclass pesticides. Study developed a method for
the simultaneous analysis of 422 multiclass pesticides
and its metabolites residues in fodder crops such as
sorghum, maize and lucerne by UHPLC-MS/MS and
GC-MS/MS. The well homogenized samples of
sorghum, maize and lucerne (10 g) were extracted
with acetonitrile (10 mL) followed by d-SPE clean up
with 25 mg PSA + 7.5 mg GCB + 150 mg MgSO4.

The method performance was validated for a mixture
of 422 multi-class pesticides at 10 ng/g and 20 ng/g
using UHPLC-MS/MS and GC-MS/MS, respectively.
The rapid data collection rate (or scan speed) of the
GC-MS/MS and UHPLC-MS/MS techniques allowed
to capture of 844 (422 compounds x 2) MRM
transitions in a single chromatographic run of 21
min and 20 min, respectively. The developed
method performance was satisfactory (recoveries =
70–120%, repeatability-RSD, <20%) at LOQ (10
ng/g) and higher levels in sorghum, maize and lucerne
which is in line with regulatory (SANTE 2021)
compliances.

Sample preparation involved buffered ethyl acetate
extraction followed by d-SPE clean-up with 25 mg
PSA + 10 mg GCB to 1 ml and 5 mL supernatant for
GC-MS/MS and UHPLC-MS/MS. Reconstitution of
the final extract in methanol: water reduced matrix co-
extract up to 30% using UHPLC-MS. The method
was validated in accordance with SANTE 11312/2021
analytical quality control guideline. For the majority
of pesticides, the limit of quantification was 10 ng/g,
and the recovery was within 70-120% with <20%
RSD. All pesticides had comparable intra-laboratory
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ZmerOrdZmeH$m| ‘| VwbZmË‘H$ A§Va-à¶moJembm (N>h {dûcofH$m|)
Am¡a A§V:-à¶moJembm (AmR> AmB©EgAmo/AmB©B©gr 17025
‘mÝ¶Vm àmá à¶moJembmAm|) Ho$ àXe©Z XjVm Am¡a A{eï>Vm Ho$
n[aUm‘ Wo, {OÝh| Hw$Hw$a{~Q²g ‘o{Q́>Šg ‘| ZmerOrdZmeH$m| Ed§ CZHo$
M¶mnM¶ Adeofm| H$s {ZJamZr Ho$ {bE ImÚ narjU
à¶moJembmAm| ‘| bmJy {H$¶m Om gH$Vm h¡&

Ádma, ‘¸$m Am¡a ë¶ygZ© Ho$ {bE {d{Y EbAmoŠ¶y ñVa na {H$E
JE narjU ¶m¡{JH$m| Ho$ Adeofm| H$mo ñH«$sqZJ  H$a gH$Vr h¡&
AmBgmoQ>mo{nH$ ê$n go bo~b {H$E JE Am§V[aH$ ‘mZH$m| H$s
Amdí¶H$Vm Zht, Bg{bE ¶h {d{Y bmJV à^mdr, M¶ZmË‘H$,
gQ>rH$ Am¡a XmohamZo ¶mo½¶ Wr, Bg àH$ma ¶h {d{Z¶m‘H$ Am¡a
dm{UpÁ¶H$ narjU CÔoí¶m| Ho$ {bE AZwe§{gV h¡&

CÞV ‘mg ñnoŠQ´>mo‘oQ´>r H$mo {Z¶mo{OV H$ar nÎmm ‘¡{Q´>Šg ‘|
{d{Y {dH$mg Am¡a gË¶mnZ: ~µ’$a  BWmBb EgrQ>oQ>
VH$ZrH$ Ûmam 490 ZmerOrdZmeH$m| H$s ‘mÌmË‘H$ Om§M
H$ar nÎmo ‘| UHPLC-MS/MS Am¡a GC-MS/MS H$m Cn¶moJ
H$aHo$ 265 Am¡a 225 ZmerOrdZmeH$m| Ho$ {ZYm©aU Ho$ {bE EH$
{d{Y {dH${gV Am¡a ‘mÝ¶ H$s JB© ({MÌ 28)& Z‘yZm nmZr (1:2
S>ãb¶y/dr) Ho$ gmW {dIpÊS>V {H$¶m J¶m& Z‘yZm V¡¶ma H$aZo  ‘|
~µ’$a BWmBb EgrQ>oQ> {ZîH$f©U, ’¡$bmd R>mog MaU {ZîH$f©U (S>r-
EgnrB©, 50 {‘brJ«m‘ nrEgE + 50 {‘brJ«m‘ gr 18 + 10
{‘J«m Orgr~r + 150 {‘J«m gmo{S>¶‘ gë’o$Q>) Ûmam g’$mB© em{‘b

(involving six analysts) and inter-laboratory
(involving eight ISO/IEC 17025 accredited
laboratories) study outcomes in terms of performance
efficiency and rudeness, which can be implemented
across food testing laboratories for the monitoring of
pesticides and its metabolite residues in cucurbit
matrices.

The method could screen the residues of all tested
compounds at LOQ level for sorghum, maize and
lucerne. Since isotopically-labelled internal standards
were not required, the method appeared cost-effective,
selective, accurate as well as repeatable, thus it is
recommended for regulatory and commercial testing
purposes.

Method development and validation in the curry
leaf matrix employing advanced mass
spectrometry: quantitative screening of 490
multiclass pesticides by buffered ethyl acetate
technique
A method was developed and validated for the
determination of 265 and 225 pesticides using
UHPLC-MS/MS and GC-MS/MS in curry leaf (Fig
28). At first, the sample was comminuted after adding
water (1:2 w/v). The sample preparation workflow
included buffered ethyl acetate extraction, clean-up
by dispersive solid phase extraction (d-SPE, 50 mg

{MÌ 28. H$ar nÎmm ‘| H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU Ho$ {bE H$m¶©àdmh   
Fig. 28. Workflow for analysis of pesticide residues in curry leaf 
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h¡& g’$mB© Zo AëH$bm°BS²g, Amdí¶H$ Vob KQ>H$m| Am¡a dU©H$ gh-
{ZîH$fm] H$mo Hw$ebVm go hQ>m {X¶m& {d{Y à^mdr T>§J go ‘¡{Q´>Šg
à^md H$mo H$‘ H$a A{YH$m§e b{jV ¶m¡{JH$m| Ho$ {bE 0.01
{‘J«m/{H$ H$s ‘mÌm H$m R>hamd (EbAmoŠ¶y) H$s gr‘m àXmZ H$aVr
h¡& {d{Y H$s gQ>rH$Vm Am¡a n[aewÕVm Zo gm§Q>o/11312/2021
Amdí¶H$VmAm| H$mo VrZ ñVam| (10, 20 Am¡a 50 Z¡ZmoJ«m‘/J«m‘)
na nyam {H$¶m& A§Va-à¶moJembm n[aUm‘ (N>h {dûcofH$) g^r
ZmerOrdZmeH$m| Ho$ {bE VwbZr¶ Wo& ~mOma Ho$ Z‘yZm| (25) H$s
Om§M H$s JB© Am¡a n[aUm‘m| Zo {ZîH$f©U à{H«$¶m H$s XjVm Am¡a
gQ>rH$Vm H$m g§Ho$V {X¶m& bmJV Am¡a g‘¶ Ho$ Abmdm, XjVm
{d{Y H$mo Am¡a A{YH$ AmemOZH$ ~ZmVr h¡&

A§Jya ‘| ZmerOrdZmeH$m| Am¡a nrOrAma EH$sH¥$V
{dûcofUmË‘H$ {d{Y H$m {dH$mg Am¡a gË¶mnZ
’$bm| Am¡a gpãO¶m| Ho$ {Z¶m©V Am¡a Am¶mV Ho$ {Z¶m‘H$ AZwnmbZ
Ho$ {bE, ~hþ-Adeof ZmerOrdZmeH$m| Ho$ {ZîH$f©U Am¡a {dûcofU
Ho$ {bE BWmBb EgrQ>oQ> ¶m EgrEZ AmYm[aV {ZîH$f©U àmoQ>moH$m°b
H$m Cn¶moJ {H$¶m OmVm h¡ Am¡a nmobma  ZmerOrdZmeH$m| Am¡a nm¡Ym|
Ho$ {dH$mg {Z¶m‘H$m| (nrOrAma) Ho$ {bE AåbrH¥$V ‘oWZm°{bH$
{ZîH$f©U H$m nmbZ {H$¶m OmVm h¡& Bg àH$ma, EH$sH¥$V {d{Y Ûmam
A§Jya ‘| ~hþ-loUr Ho$ ZmerOrdZmeH$m| Am¡a nm¡Ym| Ho$ {dH$mg
{Z¶m‘H$m| Ho$ EH$ gmW {ZîH$f©U Am¡a {dûcofU Ho$ {bE EH$ ~hþ-
Adeof {d{Y H$mo {dH${gV Am¡a ‘mÝ¶ H$aZo Ho$ {bE Vab
H«$mo‘¡Q>moJ«m’$s-AJ«mZwH«$‘ ‘mg ñnoŠQ´>mo‘oQ´>r Ebgr-E‘Eg Ûmam
AÜ¶¶Z {H$¶m J¶m& 

E{gQ>mo{ZQ́>mBb, ‘oWZm°b, EgrQ>mo{ZQ́>mBb + ‘oWZm°b, EgrQ>mo{ZQ́>mBb
+ ‘oWZm°b + Ob  O¡go {dbm¶H$ Ho$ {d{^Þ g§¶moOZm| H$mo
g§VmofOZH$ [aH$dar (70-120%) Ho$ gmW A{YH$V‘
ZmerOrdZmeH$ {ZH$mbZo H$s H$mo{ee H$s JB©& BZ {dbm¶H$ ‘| go
E{gQ>mo{ZQ´>mBb + ‘oWZm°b Zo 70-120% H$s g§VmofOZH$ [aH$dar
Ho$ gmW CƒV‘ g§»¶m ‘| {dûcofU (311 ZmerOrdZmeH$) {XE&
g‘ê$n Z‘yZm (10 J«m‘) EgrQ>mo{ZQ´>mBb (10 {‘br) Am¡a ‘oWZm°b
(10 {‘br  Ho$ gmW 1% ’$m°{‘©H$ E{gS>) Ho$ gmW {ZH$mbm J¶m
Wm& {‘lU H$mo 5 {‘ZQ> Ho$ {bE 5,000 Ama nr E‘ na g|Q´>râ¶yO
{H$¶m J¶m& VbN>Q> H$mo  {µ’$ëQ>a H$a grYo Ebgr-E‘Eg {dûcofU
{H$¶m J¶m& {ZîH$f©U à{H«$¶m 3 H$m H$‘Omoa n‹S>Zo dmbm H$maH$
XoVr h¡ Am¡a Bg CÔoí¶ Ho$ {bE Cn¶moJ {H$E OmZo dmbo CnH$aU
‘| Amdí¶H$ g§doXZerbVm hmoZr Mm{hE& {d{Y H$mo
gm§Q>o/11312/2021 {Xem{ZX}em| Ho$ AZwgma ‘mÝ¶ {H$¶m J¶m
Am¡a {d{Y Zo AÀN>r A§em§H$Z a¡pIH$Vm (>0.99), Cƒ n[aewÕVm
(AmaEgS>r <20%) Am¡a gQ>rH$Vm ([aH$dar 70-120%) Ho$
gmW b{jV ZmerOrdZmeH$m| H$m g§VmofOZH$ {dûcofU àXmZ
{H$¶m& Bg {d{Y Zo 10 Z¡ZmoJ«m‘/J«m‘ Am¡a Cƒ ñVa na Cƒ

PSA + 50 mg C18 + 10 mg GCB + 150 mg of
Na2SO4). The clean-up steps adeptly removed
alkaloids, essential oil constituents and pigment co-
extractives. Method effectively reduced matrix effects
and offered a limit of quantification (LOQ) of 0.01
mg/kg for most targeted compounds. The method
accuracy and precision fulfilled SANTE/11312/2021
requirements at three levels (10, 20 and 50 ng/g). The
intra-laboratory results (involving six analysts) were
comparable for all pesticides. Market samples (25)
were screened and results indicated the efficiency and
precision of extraction procedure. Besides cost and
time, efficiency makes the method further promising.

Development and validation of unified analytical
method for analysis of pesticides and PGRs in
grape
For regulatory compliance of export and import of
fruits and vegetables, ethyl acetate or ACN based
extraction protocol are used for extraction and
analysis of multi-residue pesticides and acidified
methanolic extraction is followed for polar pesticides
and plant growth regulators (PGRs). Requirement of
two separate extraction protocols and instrument is
time consuming. Thus, study was undertaken to
develop and validate a multiresidue method for
simultaneous extraction and analysis of multi-class
pesticides and plant growth regulators in grape by
liquid chromatography-tandem mass spectrometry
(LC-MS/MS) by unified method.

Various combinations of solvents like acetonitrile,
methanol, acetonitrile + methanol, acetonitrile +
methanol + water was tried to extract the maximum
pesticide with satisfactory recovery (70-120%).  Out
of these solvents’ acetonitrile + methanol gave the
highest number of analytes (311 pesticides) with
satisfactory recovery of 70-120%. In brief, the
homogenized sample (10 g) was extracted with
acetonitrile (10 ml) and methanol (10 ml with 1%
formic acid). The mixture was vortexed for 2 minutes
and centrifuged at 5,000 rpm for 5 minutes. The
supernatant was filtered and directly analysed by LC-
MS/MS following MRM method. It’s important to
note here that the extraction procedure gives a dilution
factor of 3 and the instrument used for the purpose
should have required sensitivity. The method was
validated as per the SANTE/11312/2021 guidelines
and the method provided satisfactory analysis of the
targeted pesticides with good calibration linearity
(>0.99), high precision (RSD<20%) and accuracy
(recoveries, 70-120%). The method offered a large-
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gQ>rH$Vm Am¡a Cƒ n[aewÕVm Ho$ gmW ~hþ-loUr ZmerOrdZmeH$m|
Ho$ ~‹S>o n¡‘mZo na {dûcofU H$s noeH$e H$s& {d{Y àXe©Z {Z¶m‘H$
Amdí¶H$VmAm| H$m AZwnmbZ H$aVm h¡ Am¡a Bg àH$ma, {Z¶{‘V
narjU CÔoí¶m| ‘| bmJy {H$¶m Om gH$Vm h¡&

Q>rZmoñnmoam H$m°{S>©µ’$mo{b¶m go àmá h~©b gßbr‘|Q²g H$m
à‘mUrH$aU: Cƒ [aµOm°ë¶yeZ ‘mg ñnoŠQ´>mo‘oQ´>r-AmYm[aV
‘oQ>m~mobm°{‘Šg H$m Cn¶moJ H$aHo$ EH$ A{^Zd AÜ¶¶Z
Cƒ-[aµOm°ë¶yeZ ‘mg ñnoŠQ´>mo‘oQ´>r-AmYm[aV ‘oQ>m~mobm°{‘Šg Am¡a
Ho$‘mo‘o{Q´>Šg H$m Cn¶moJ ¶h {ZYm©[aV H$aZo Ho$ {bE {H$¶m J¶m {H$
Q>rZmoñnmoam H$m°{S>©µ’$mo{b¶m, Xmo AÝ¶ {ZH$Q> g§~§Yr àOm{V¶m| Q>r.
{H«$ñnm Am¡a Q>r. gmBZ|{gg go H¡$go {^Þ h¡& Am°Wm}JmoZb nm{e©¶b
brñQ> ñ¹$m¶a {S>pñH«${‘Z|Q> {dûcofU (AmonrEbEgS>rE) Am¡a
nm{e©¶b brñQ> ñ¹$m¶a {S>pñH«${‘Z|Q> {dûcofU (nrEbEgS>rE)
Ho$‘mo‘o{Q´>H$ ‘m°S>b Zo 94.44% gQ>rH$Vm Ho$ gmW {Q>Zmoñnmoam H$s
àOm{V¶m| H$s nhMmZ H$s ^{dî¶dmUr H$s& H$m°arS>mBZ,
‘mbm~mamobmBS>, BŠS>rñQ>oamoZ Am¡a ao{Q>Hw${bZ g{hV gmV {d ôXH$mar
~m¶mo‘mH©$am| H$s nhMmZ H$s JB© ({MÌ 29)& ‘mH©$a ¶m¡{JH$m| H$s
gmnoj ~hþVm¶V Ho$ AmYma na 25 dm{UpÁ¶H$ Q>rZmoñnmoam Z‘yZm|
Ho$ bo~b Xmdo H$mo gË¶m{nV {H$¶m J¶m, {OZ‘| go 20 àm‘m{UH$
Wo Am¡a 5 ZH$br Wo& ZH$br Z‘yZm| ‘| g^r ~m¶mo‘mH©$am| H$s gmnoj
àMwaVm H$m’$s {^Þ h¡&

Q>rZmoñnmoam àOm{V¶m| Ho$ à‘mUrH$aU Ho$ {bE  nm¶bQ> AÜ¶¶Z
EH$ ‘O~yV ‘oQ>m~m°{bH$ Ñ{ï>H$moU àX{e©V H$aVm h¡& AÜ¶¶Z go
nVm Mbm h¡ {H$ gmd©O{ZH$ ñdmñÏ¶ Ho$ {bE CËnmX H$s
àm‘m{UH$Vm Am¡a JwUdÎmm H$mo gË¶m{nV H$aZo Ho$ {bE
EMAmaE‘Eg ñH«$sqZJ H$m¶©àdmhµO H$mo Ho$‘mo‘o{Q´>Šg Ho$ gmW AÝ¶
h~©b gßbr‘|Q²g ‘| BñVo‘mb {H$¶m Om gH$Vm h¡&

scale analysis of multi-class pesticides with high
accuracy and precision at 10 ng/g and at higher levels.
The method performance complied with the
regulatory requirements and thus, can be implemented
in routine testing purposes.

Authentication of herbal supplements derived
from Tinospora cordifolia: An innovative study
using high resolution mass spectrometry-based
metabolomics
High-resolution mass spectrometry-based
metabolomics and chemometrics were used to
determine how Tinospora cordifolia differs from T.
crispa and T. sinensis, two other closely related
species. The Orthogonal Partial Least Square
Discriminant Analysis (OPLSDA) and Partial Least
Square Discriminant Analysis (PLSDA) chemometric
models predicted the species identity of Tinospora
with 94.44% accuracy. Seven discriminating
biomarkers were identified including corydine,
malabarolide, ecdysterone, and reticuline (Fig 29).
The label claim of 25 commercial Tinospora samples
were verified based on the relative abundance of
marker compounds, of which 20 were authentic
and 5 were spurious. The relative abundance of
all biomarkers varied significantly in spurious
samples.

The pilot study demonstrates a robust metabolomic
approach for Tinospora species authentication. The
study showed that HRMS screening workflows with
chemometrics can be used in other herbal
supplements to verify product authenticity and quality
for public health.

{MÌ 29. nrgrE ßbm°Q> Zo Q>r. H$mo{S>©’$mo{b¶m (àm‘m{UH$) Am¡a Q>r. {H«$ñnm ({‘bmdQ>r ¶m JbV bo~b dmbo) Ho$ gmW ŠbñQ>a {XIm     
Fig. 29. PCA plot showing clustered with T. cordifolia (authentic) and T. crispa (adulterated or mislabelled)



ICAR-NRCG Annual Report 2022

78

‘m§Oar ‘o{S>H$m, âbo‘ grS>bog Am¡a nygm Zda§J H$s
M¶mnM¶ q’$JaqàqQ>J: hmB© aoOmoë¶yeZ ‘mg ñnoŠQ´>mo‘oQ´>r
Am¡a Ho$‘mo-‘o{Q´>H$ ‘m°S>qbJ Ûmam d¡amBQ>r A§Va 
‘m§Oar ‘o{S>H$m (E‘E‘) A§Jya H$s EH$ ZB© qQ>Qy>[a¶a {H$ñ‘ h¡, {Ogo
nygm Zda§J Ho$ gmW âbo‘ grS>bog  H$m g§H$aU H$amH$a CËnm{XV
{H$¶m J¶m h¡& Bg‘| EH$ Vrd« nm°br’o$Zmo{bH$ g§aMZm hmoVr h¡ Omo
BgH$s n¡V¥H$ {H$ñ‘m| H$s VwbZm ‘| ~ohVa M¶mnM¶ àmo’$mBb ‘|
àH$Q> hmoVr h¡& hmbm§{H$, BgH$s ~m¶moEpŠQ>d g§aMZm ‘| {^ÞVmE§
’o$ZmoQ>mB{nH$ ñVa na AÑí¶ h¢& 

Bg{bE, AÜ¶¶Z H$m CÔoí¶ E‘E‘ Am¡a CgHo$ ‘mVm-{nVm Ho$
~rM CZHo$ M¶mnM¶ q’$JaqàQ> Ho$ AmYma na Vab H«$mo‘¡Q>moJ«m’$s-
Cƒ [aµOm°ë¶yeZ ‘mg ñnoŠQ´>mo‘oQ´>r (Ebgr-EMAmaE‘Eg) O¡go
e{º$embr {dûcofUmË‘H$ CnH$aUm| H$mo ~hþ{^Þê$nr gm§p»¶H$s¶
{dûcofU Ho$ gmW Omo‹S>H$a A§Va H$aZm Wm& EMAmaE‘Eg H$s Cƒ
{d^oXZ e{º$ Am¡a nyU© ñH¡$Z j‘VmAm| Zo h‘| g§X^© ‘mZH$m| H$m
Cn¶moJ {H$E {~Zm bm¶~«ar ‘erZ {‘bmZ Ûmam 480 AmU{dH$
{deofVmAm| (Ðì¶‘mZ Ìw{Q> < 5ppm Ho$ gmW) H$mo {µ’$ëQ>a H$aZo ‘|
gj‘ ~Zm¶m; {OZ‘| go {d{^Þ dJm] go g§~§{YV 21 {d{eï>
¶m¡{JH$m| O¡go {H$ E§Wmogm¶{ZZ, EëH$bm°BS²g, A‘rZmo E{gS>,
âbodmoZmoëg Am¡a pñQ>b~oÝg H$s nhMmZ ‘oQ>m~mobm°{‘Šg ‘mZH$
nhb Ho$ EZmoQ>oeZ bodb 2 ({MÌ 30 Am¡a 31) Ho$ AZwê$n H$s
JB©& E‘E‘ ‘| BZ M¶mnM¶ H$s CÞV gmnoj ~hþVm¶V g§^m{dV
H$m¶m©Ë‘H$ ^moOZ Ho$ ê$n ‘| BgH$s Cn¶wº$Vm H$m gwPmd XoVr h¡&
Bg AÜ¶¶Z Zo àX{e©V {H$¶m {H$ Ab{jV ‘oQ>m~mobm°{‘Šg nm¡Ym|
Ho$ ’o$ZmoQ>mBn Am¡a OrZmoQ>mBn Ho$ ~rM g§~§Y ñWm{nV H$a gH$Vm h¡
Am¡a ^{dî¶ Ho$ àOZZ H$m¶©H«$‘m| ‘| Cå‘rXdma bjUm| Ho$ M¶Z ‘|
ghm¶Vm H$a gH$Vm h¡&

Metabolite Fingerprinting of Manjari Medika,
Flame Seedless and Pusa Navrang: Establishing
varietal differences by using high resolution mass
spectrometry and chemo-metric modelling
Manjari Medika (MM) is a novel teinturier grape
variety, produced by crossing Pusa Navrang with
Flame Seedless. It possesses an intense polyphenolic
composition which manifests in a superior metabolite
profile than its ancestral varieties. However, variations
in its bioactive composition are invisible at the
phenotypic level. 

Hence, the objective of the study was to differentiate
between MM and its parents based on their metabolite
fingerprint by employing powerful analytical tools
such as liquid chromatography-high resolution mass
spectrometry (LC-HRMS) coupled with multivariate
statistical analysis. The high resolving power and full
scan capabilities of the HRMS enabled us to filter 480
molecular features (with mass error < 5ppm) by
library matching, without using reference standards;
out of which 21 distinguishing compounds belonging
to various classes such as anthocyanins, alkaloids,
amino acids, flavonols and stilbenes were identified
corresponding to Annotation Level 2 of metabolomics
standard initiative (Figs 30 and 31). The elevated
relative abundance of these metabolites in MM
suggests its suitability as a potential functional food.
This study demonstrated that untargeted
metabolomics can establish the link between the
phenotype and genotype of plants and assist in the
selection of candidate traits in future breeding
programs.

{MÌ 30. A. qà{gnb H§$nmoZ|Q> EZm{b{gg Am¡a, B. Am°Wm}JmoZb nm{e©¶b brñQ> ñ¹$m¶a {S>pñH«${‘Z|Q> {dûcofU Ho$ ~rM ‘m§Oar ‘o{S>H$m,
nygm Zda§J Am¡a âbo‘ grS>bog ‘oQ>m~m°{bH$ q’$JaqàQ> H$m ñH$moa ßbm°Q>      

Fig. 30. Scores plot of A. Principle Component Analysis and, B. Orthogonal Partial Least Square discriminant analysis
between Manjari Medika, Pusa Navrang, and Flame Seedless metabolomic fingerprint
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{MÌ 31. gr. qà{gnb H§$nmoZ|Q> EZm{b{gg Am¡a, S>r. Am°Wm}JmoZb nm{e©¶b brñQ> ñ¹$m¶a {S>pñH«${‘Z|Q> {dûcofU H$m bmoqS>J ßbm°Q> à‘wI
‘oQ>m~mobmBQ²g H$mo Xem©Vm h¡ Omo ‘m§Oar ‘o{S>H$m, nygm Zda§J Am¡a âbo‘ grS>bog ‘oQ>m~m°{bH$ q’$JaqàQ> Ho$ ~rM {d^oXZ ‘| ¶moJXmZ XoVm h¡       
Fig. 31. Loadings plot of C. Principle Component Analysis and, D. Orthogonal Partial Least Square discriminant

analysis showing prominent metabolites that contribute to the discrimination between Manjari Medika, Pusa Navrang,
and Flame Seedless metabolomic fingerprint 

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$m à^md
A§Jya ‘|/na B{‘S>mŠbmo{àS> Adeofm| H$m J¡a-b{jV à^md
B{‘S>mŠbmo{àS> Ho$ ì¶mdgm{¶H$ gyÌrH$aU, H$m°pÝ’$S>moaE° 20 EgEb,
EH$ {Z¶mo{ZH$mo{Q>ZmoBS> ZmerOrdZmeH$ h¡ {OgH$m {N>‹S>H$md ~obm|
na 53.4 J«m./h¡ E.AmB©. (AZwe§{gV à‘mU, EgS>r), 106.8
J«m./h¡¡ (AZwe§{gV à‘mU go XþJwZm, S>rS>r) Am¡a 534 J«m./h¡ (10
JwZm AZwe§{gV à‘mU, 10AmaS>r) go {H$¶m J¶m& H§$Q´>mob ßbm°Q>
na nmZr H$m {N>‹S>H$md {H$¶m J¶m& Adeofm| Ho$ {dûcofU Ho$ {bE,
CnMm[aV Am¡a {Z¶§ÌU ^yI§S>m| go A§{V‘ {N>‹S>H$md Ho$ ~mX ~oar Ho$
Z‘yZo (250 J«m‘ à{V à{VH¥${V à{V CnMma) 0, 1, 3, 5, 7,
10, 15, 21 Am¡a 30 (’$gb) {XZm| ‘| EH$Ì {H$E JE Wo& Vw‹S>mB©
Ho$ g‘¶ ~oar Ho$ Z‘yZm| H$m Cn¶moJ d¡{œH$ M¶mnM¶ Om§M Am¡a
A§Jya H$s JwUdÎmm Ho$ ‘yë¶m§H$Z Ho$ {bE {H$¶m J¶m&

~oar ‘|/na B{‘S>mŠbmo{àS> H$m Anì¶¶
EgS>r Am¡a 10 AmaS>r CnMmam| ‘| àma§{^H$ Adeof H«$‘e… 1.216
Am¡a 6.68 {‘J«m/{H$J«m Wo& H$Q>mB© Ho$ g‘¶ Adeof (30 {XZ)
EgS>r na 0.116 {‘J«m/{H$J«m Am¡a 1 Am¡a 10AmaS>r na 2.41
{‘J«m/{H$J«m Wm& EgS>r na H$Q>mB© Ho$ g‘¶ ¶yamonr¶ g§K Ûmam A§Jya
‘| B{‘S>mŠbmo{àS> Adeofm| Ho$ E‘AmaEb goQ> go H$m’$s ZrMo Wm,
¶mZr, 1.0 {‘J«m/{H$J«m Am¡a10 RD B©¶y Ûmam {ZYm©[aV E‘AmaEb
go D$na Wo, Omo EgS>r na 90% {JamdQ> Am¡a 10AmaS>r na 61%
{JamdQ> H$m g§Ho$V XoVo h¢& Adeofm| Ho$ Am§H$‹S>m| H$mo Anì¶¶
H¡$ZoQ>rŠg Ho$ AYrZ {H$¶m J¶m Wm Am¡a EgS>r na 15 {XZm| Ho$
AmYo OrdZ Am¡a 10 AmaS>r na 24 {XZm| Ho$ gmW 1 + 1 H«$‘
Anì¶¶ H$m nmbZ {H$¶m J¶m&

Non targeted impact of pesticide residues
in vineyard ecosystem and its effect on
grape and wine quality
Non targeted effect of imidacloprid residues in/on
grape
The commercial formulation of imidacloprid,
Confidor® 20 SL, a neonicotinoid insecticide was
applied to the vines at 53.4 g a.i. ha-1 (recommended
dose, SD), 106.8 g a.i. ha-1 (double the recommended
dose, DD) and 534 g a.i. ha-1.  (10 times
recommended dose, 10RD). The control plot was
sprayed with water. For residue analysis, the berry
samples (250 g per replication per treatment) were
collected at 0, 1, 3, 5, 7, 10, 15, 21 and 30 (harvest)
days after final spraying from treated and control
plots. The berry samples at harvest were used for
global metabolome investigation and grape quality
evaluation.

Imidacloprid dissipation in/on berry 
The initial residues in SD and 10 RD treatments were
1.216 and 6.68 mg Kg-1, respectively. The harvest
time residue (30 days) was 0.116 mg kg-1 at SD and
2.41 mg kg-1 at 10RD. The harvest time residue at SD
was well below the MRL set of imidacloprid residues
in grape by EU, i.e., 1.0 mg kg-1 and 10 RD were
above the MRL set by EU, indicating 90 percent
degradation at SD and 61 percent degradation at
10RD. The residue data were subjected to dissipation
kinetics and followed 1st + 1st order dissipation
with a half-life of 15 days at SD and 24 days at 10
RD.
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b{jV B{‘S>mŠbmo{àS> M¶mnM¶ ({JamdQ> CËnmX) Om§M
Am¡a {JamdQ> ‘mJ© H$m ‘yë¶m§H$Z
A§Jya ‘| B{‘S>mŠbmo{àS> Ho$ AdH«$‘U V§Ì H$m ‘yë¶m§H$Z AmB©E‘
(24) Ho$ [anmoQ>© {H$E JE M¶mnM¶ Ho$ BZhmCg {Z{‘©V S>oQ>m~og Ho$
gmW b{jV ‘oQ>m~m°{bH$ Om§M Ho$ ‘mÜ¶‘ go {H$¶m J¶m& AmB©E‘
Ho$ nhMmZo JE M¶mnM¶ Ho$ AmYma na, A§Jya ‘| AmB©E‘ Adeofm|
Ho$ {bE EH$ g§^m{dV jaU ‘mJ© àñVm{dV h¡& Bg AÜ¶¶Z ‘|,
B{‘S>mŠbmo{àS> H$mo grYo S>opñZQ´>mo B{‘S>mŠbmo{àS> (JwAm{ZS>mBZ) ‘|
KQ>m¶m J¶m, Omo B{‘S>mŠbmo{àS> go EZAmo g‘yh Ho$ ZwH$gmZ go
CËnÞ B{‘S>mŠbmo{àS>-¶y[a¶m ‘| Am°ŠgrH¥$V hmoVm h¡&

BgHo$ Abmdm, Vrgao ‘mJ© Zo gr-EZ ~§YZ Ho$ Qy>Q>Zo go ZE ¶m¡{JH$
2-Šbmoamo~|µOhmBS´>mOmBS> H$mo CËnm{XV {H$¶m, Omo 6-
Šbmoamo{ZH$mo{Q>{ZH$ E{gS> go ~Z gH$Vm h¡ Omo {H$ gr-EZ ~§YZ Ho$
Qy>Q>Zo Ho$ CnamÝV B{‘S>mŠbmo{àS>-¶y[a¶m go CËnÞ hmoVm h¡, ¶h EH$
‘Ü¶dVu à{V{H«$¶m h¡ Omo Amobo{’$Z M¶mnM¶ Ho$ JR>Z Ho$ ê$n ‘|
nmB© OmVr h¡& 2-Šbmoamo~|µOhmBS´>mµOmBS> H$s Vrgao M¶mnM¶ Ho$ ê$n
‘| nhMmZ H$s JB© Omo {H$ 6-Šbmoamo{nH$mo{bb AëH$mohb ¶m 6-
Šbmoamo{ZH$mo{Q>{ZH$ E{gS> H$m ì¶wËnÞ CËnmX hmo gH$Vm h¡& AmB©E‘
Ho$ nhMmZo JE M¶mnM¶ Ho$ AmYma na, A§Jya ‘| AmB©E‘ Adeofm|
Ho$ {bE EH$ g§^m{dV {JamdQ> ‘mJ© àñVm{dV h¡ O¡gm {H$ ({MÌ
32) ‘| Xem©¶m J¶m h¡&

Targeted imidacloprid metabolite (degradation
products) investigation and assessment of
degradation pathway
The degradation mechanism of imidacloprid in grape
was assessed through a targeted metabolome
investigation with an in-house created data base of
reported metabolite of IM (24). Based on identified
metabolites of IM, a potential degradation pathway
for IM residues in grape is proposed. In this study,
imidacloprid was directly reduced to desnitro
imidacloprid (guanidine) which is oxidised to
imidacloprid-urea produced by the loss of NO group
from imidacloprid.

Further, the third pathway gave rise to the new
compound 2-cholrobenzhydrazide by rupture of the
C-N bond, which could be formed from 6-
chloronicotinic acid which is produced from
imidacloprid-urea by C-N bond rupture, an
intermediate reaction that found to be formation of
olefin metabolites. The third metabolite identified, 2-
cholrobenzhydrazide could be a derivatization
product of 6-chloropicolyl alcohol or 6-
chloronicotinic acid. Based on identified metabolites
of IM, a potential degradation pathway for IM
residues in grapes is proposed as depicted in (Fig 32).

{MÌ 32. EMAma-Ebgr/E‘Eg Ûmam b{jV {dûcofU ‘| nhMmZo JE A§Jya AmYm[aV B{‘S>mŠbmo{àS> ‘oQ>m~mobmBQ²g ‘| B{‘S>mŠbmo{àS> H$m
àñVm{dV {JamdQ> ‘mJ©        

Fig. 32. Proposed degradation pathway of imidacloprid in grape based imidacloprid metabolites identified in targeted
analysis by HR-LC/MS 

A§Jya H$s JwUdÎmm na B{‘S>mŠbmo{àS> Adeofm| H$m J¡a-
b{jV à^md
H$Q>mB© Ho$ g‘¶ AZwe§{gV {gµ’$m[ae (AmB©E‘ EgS>r) Am¡a Xg
JwZm AmaS>r (AmB©E‘ 10 AmaS>r) Ûmam CnM[aV A§Jyam| H$m {Z¶§ÌU
Z‘yZm| (Vm{bH$m 40) H$s VwbZm ‘| JwUdÎmm H$m AZw‘mZ bJmZo Ho$
{bE O¡d amgm¶{ZH$ naI {H$E JE Wo& Om§M Zo AmB©E‘ EgS>r

Non-targeted effect of imidacloprid residue on
grape quality
The biochemical assays were performed to estimate
the quality of grape berries at the recommended dose
(IM SD) and at ten times RD (IM 10RD) at harvest
and compared with the control samples (Table 40).
The assays showed a clear distinction between IM SD
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Vm{bH$m 40. O¡d-amgm¶{ZH$ naI Ûmam ‘yë¶m§H$Z H$s JB© A§Jya H$s JwUdÎmm na B{‘S>mŠbmo{àS> Adeofm| H$m J¡a-b{jV à^md
Table 40.  Non-targeted impact of imidacloprid residues on grape quality assessed by bio-chemical assays

O¡d amgm¶{ZH$ naI / 
Biochemical Assay

{Z¶§ÌU ±
EgS>r / 
Control 
± SD

AmB©E‘ šEgS>r ±
EgS>r / 
IMšSD 
± SD

± à{VeV 
n[adV©Z / ±
Percentage
change

AmB©E‘_10 
AmaS>r ± EgS>r /
IM_10RD 
± SD

± à{VeV 
n[adV©Z / ±
Percentage
change

âbodmoZmoBS²g {‘J«m/J«m H¡$Q>o{MZ g‘Vwë¶ /
Flavonoids mg/g Catechin Equivalent

42.258 ± 
0.008

67.466 ± 0.027 +59.65 28.325 ± 0.002 -32.97

{’$Zmob {‘J«m/J«m J¡{bH$ E{gS> g‘Vwë¶ /
Phenols mg/g Gallic acid Equivalent

1.183 ± 
0.072

0.545 ± 0.011 -53.93 0.582 ± 0.013 -50.80

S>rnrnrEM mM Q´>m°bm°Šg g‘Vwë¶ / 
DPPH mM Trolox Equivalent

707.972 ±
0.002

393.55 ± 0.001 -44.41 732.72 ± 0.004 +3.49

Hw$b E§Wmogm¶{ZZ gm‘J«r ({‘J«m/br) /
Total Anthocyanin Content (mg/L)

719.254 ±
0.010

500.93± 0.01 -30.35 498.51± 0.02 -30.69

A§Jya d¡{œH$ M¶mnM¶ na B{‘S>mŠbmo{àS> Adeofm| H$m
J¡a-b{jV à^md
B{‘S>mŠbmo{àS> AZwà¶moJ H$s AZwe§{gV (EgS>r) Am¡a Cƒ à‘mU
(10 AmaS>r) na A§Jya H$s M¶mnM¶ à{V{H«$¶m H$mo g‘PZo Ho$
{bE A§Jya H$m d¡{œH$ M¶mnM¶ {dûcofU {H$¶m J¶m& AmB©E‘
EgS>r Am¡a AmB©E‘ 10 AmaS>r Z‘yZm| Ho$ M¶mnM¶ {dûcofU Zo
¶m¡{JH$ ImoOH$Vm© Ho$ gmW 500 M¶mnM¶ H$s nhMmZ H$s&
AmonrEbEg-S>rE ßbm°Q> Zo AmB©E‘ EgS>r CnMm[aV Am¡a {Z¶§ÌU
Z‘yZm| ‘| M¶mnM¶ H$s ŠbñQ>[a¨J {XImB©, {Og‘| nhbo Xmo KQ>H$
34% Am¡a 18.3% {^ÞVm  H$s ì¶m»¶m H$aVo h¢ ({MÌ 33E)&
Bgr Vah 10 AmaS>r CnMm[aV Z‘yZm| Ho$ M¶mnM¶ H$mo  {Z¶§ÌU
Z‘yZm| go AbJ PC1 Am¡a PC2 ‘| g‘yhrH¥$V {H$¶m Omo {H$ H«$‘e…
Hw$b {dMaU Ho$ 34.7 Am¡a 20.5% h¢ ({MÌ 33~r)&

Non-targeted effect of imidacloprid residues on
grape global metabolome
Performed a global metabolome analysis of grape
berries to understand the metabolic response of grape
berries at recommended (SD) and higher doses (10
RD) of imidacloprid application. The metabolome
analysis of IM SD and IM 10 RD samples identified
500 metabolites with the compound discoverer.  The
OPLS-DA plot showed clustering of metabolites in
IM SD treated samples and control, with the first two
components explaining 34% and 18.3% of the
variation (Fig 33a). Similarly, metabolites of 10RD
treated samples grouped separately from control
samples with PC1 and PC2 accounted for 34.7 and
20.5 % of the total variance, respectively (Fig 33b).

Am¡a AmB©E‘ 10AmaS>r Ho$ ~rM ñnï> A§Va {XIm¶m& B{‘S>mŠbmo{àS>
CnMm[aV A§Jyam| ‘|, {Z¶§ÌU H$s VwbZm ‘| EgS>r ‘| Hw$b {’$Zmob
{H$ ‘mÌm 53.93% Am¡a 10AmaS>r ‘| 50.80% H$‘ hmo JB© Wr&
EgS>r ‘|, {Z¶§ÌU Z‘yZo H$s VwbZm ‘| âbodmoZmoBS> ‘mÌm ‘| 59.65%
H$s d¥{Õ hþB© Wr& O~{H$ 10AmaS>r ‘| âbodmoZmoBS> ‘mÌm H$m ñVa
32.97% KQ>m Wm& EgS>r Am¡a 10 AmaS>r na Hw$b E§Wmogm¶{ZZ
‘mÌm H«$‘e… 30.35% Am¡a 30.69% H$‘ hmo JB© Wr& EgS>r
na E§Q>rAm°pŠgS|>Q> j‘Vm 44.41% H$‘ hmo JB© Am¡a 10 AmaS>r
na 3.92% H$s ‘m‘ybr d¥{Õ hþB©& AZwnM[aV Am¡a CnMm[aV Z‘yZm|
Ho$ ~rM A§Va gm§p»¶H$s¶ ê$n go ‘hËdnyU© Wo (p=<0.005)
Am¡a ‘yb Am¶Z B{‘S>mŠbmo{àS> (m/z 256.059) H$s nhMmZ
Ho$db H$Q>mB© Ho$ g‘¶ CnMm[aV Z‘yZo ‘| H$s JB© Wr&

and IM 10RD. In imidacloprid treated berries, the
total phenols content was reduced by 53.93% in SD
and by 50.80% in 10 RD as compared to control. In
SD, the flavonoid content was increased by 59.65%
as compared to the control sample. Whereas flavonoid
content level was decreased by 32.97% in 10RD.
Total anthocyanin content was reduced by 30.35%
and 30.69% at SD and 10 RD, respectively. The
antioxidant capacity was reduced by 44.41% at SD
and increased marginally by 3.92% at 10 RD. The
differences between control and treated samples were
statistically significant (p=<0.005) and parent ion
imidacloprid (m/z 256.059) were identified only in
the treated sample at harvest.
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{MÌ 33a. ‘oQ>m~mobmBQ²g H$m Am°Wm}JmoZb nrEbEg -S>rE
AmB©E‘ EgS>r Am¡a {Z¶§ÌU Z‘yZo         

Fig. 33a. Orthogonal PLS-DA of metabolites IM SD and
control samples  

{MÌ 33b. ‘oQ>m~mobmBQ²g H$m Am°Wm}JmoZb nrEbEg -S>rE
AmB©E‘ 10 AmaS>r Am¡a {Z¶§ÌU Z‘yZo          

Fig. 33b. Orthogonal PLS-DA of metabolites IM 10RD
and control samples  

AmB©E‘ EgS>r ({MÌ 34a) Am¡a AmB©E‘ 10 AmaS>r ({MÌ 34b)
Ho$ AZwà¶moJ go A§Jya ‘| ‘hËdnyU© ê$n go n[ad{V©V M¶mnM¶m| H$s
nhMmZ hoVw dmoëHo$Zmo ßbm°Q> ~Zm¶m J¶m& dmoëHo$Zmo ßbm°Q> {dûcofU
go nVm Mbm h¡ {H$ AmB©E‘ EgS>r CnMma Ho$ gmW 23 M¶mnM¶
An-aoJwboQ>oS> (bm°J 2 ’$moëS> nm°{µO{Q>d) Am¡a 23 M¶mnM¶
S>mCZ-aoJwboQ>oS> (’$moëS> M|O ZoJo{Q>d) Wo& AmB©E‘ 10AmaS>r Ho$
‘m‘bo ‘|, 41 M¶mnM¶ ‘| go 10 M¶mnM¶ H$mo An-aoJwboQ>oS>
{H$¶m J¶m Am¡a 31 H$mo S>mCZ-aoJwboQ>oS> {H$¶m J¶m Wm& g‘m¶mo{OV
nr-‘mZ <0.05 Ho$ AmYma na M¶mnM¶ H$m M¶Z {H$¶m J¶m&

The volcano plot was generated to identify the
significantly changed metabolites in grape berries in
response to the application of IM SD (Fig 34a) and
IM The volcano plot analysis showed that 23
metabolites were up-regulated (log2 fold +ve) and 23
metabolites down-regulated (fold change -ve) with IM
SD treatment. In case of IM 10RD, among 41
metabolites 10 metabolites were up-regulated and 31
were downregulated. The metabolites were selected
based on adjusted p-value <0.05. (Fig 34b). 

{MÌ 34a. AmB©E‘ EgS>r CnMm[aV Z‘yZm| ‘| AnaoJwboQ>oS> Am¡a
S>mCZaoJwboQ>oS> ‘oQ>m~mobmBQ²g Ho$ bm°J2 JwZm n[adV©Z ~Zm‘ bm°J10

nr-‘mZ H$m à{V{Z{YËd H$aZo dmbm Ádmbm‘wIr ßbm°Q>          
Fig. 34a. Volcano plot representing the Log2 fold change

vs Log10 P-value of the metabolites upregulated and
downregulated in IM SD treated samples  

{MÌ 34b. AmB©E‘ 10AmaS>r ‘| AnJ«oS> Am¡a S>mCZaoJwboQ>oS>
‘oQ>m~mobmBQ²g Ho$ bm°J2 JwZm n[adV©Z ~Zm‘ bm°J10 nr-‘mZ H$m

à{V{Z{YËd H$aZo dmbm Ádmbm‘wIr ßbm°Q> BbmO Ho$ Z‘yZo
Fig. 34b. Volcano plot representing the Log2 fold change

vs Log10 P-value of the metabolites upregulated and
downregulated in IM 10RD treated samples  

B{‘S>mŠbmo{àS> CnMm[aV Z‘yZm| ‘| {dñV¥V M¶mnM¶
~hþVm¶V {^ÞVm
B{‘S>mŠbmo{àS> CnMm[aV Z‘yZm| Zo àmW{‘H$ Am¡a {ÛVr¶H$
M¶mnM¶m| ‘| ‘hËdnyU© {^ÞVm {XImB©& AmB©E‘ 10 AmaS>r

Detailed metabolite abundance variation in
imidacloprid treated samples
The imidacloprid treated samples showed significant
variation in primary and secondary metabolites. In IM
10RD treated samples, the levels of all the amino



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2022

83

CnMm[aV Z‘yZm| ‘|, g^r A‘rZmo E{gS> H$m ñVa H$m’$s H$‘ Wm&
½byH$moO 1-’$m°ñ’o$Q> Am¡a 6-Amo-E{gQ>mBb-S>r-½byH$moO 10
AmaS>r CnMma ({MÌ 35) ‘| D$na {d{Z¶{‘V Wo& A‘rZmo E{gS>
O¡go Eb-‘o{WAmo{ZZ, S>rEb-{Q´>ßQ>mo’¡$Z, Eb-Q>m¶amo{gZ, S>rEb-
Am{O©{ZZ, S>r-(+)-àmobrZ, do{bZ, Eb-W«oAmoZmBZ, ½byQ>m{‘H$
E{gS>, S>rEb-bmB{gZ, S>r-(+)- nm¶amo½byQ>m{‘H$ E{gS> Am¡a
A‘rZmo E{gS> S>o[ado{Q>d O¡go 5-‘oWm°Šgr-Eb-Zm°ado{bZ, E{Wb
2-E{gQ>m{‘S>mo-3-Am°Šgmo ã¶yQ>mZmoEQ>, ã¶yQ>mBb-(4Ama)-4-
hmBŚ>m°Šgr-Eb-àmo{bZoQ> Zo AnZo gmnoj ~hþVm¶V ‘| H$‘r {XImB©& 

B{‘S>mŠbmo{àS>-CnMm[aV Z‘yZm| ‘| H$B© {ÛVr¶H$ M¶mnM¶ H$mo
g§emo{YV {H$¶m J¶m Wm& âbodmoZmoBS> ‘mJ© Ho$ M¶mnM¶ Ho$ ñVa Zo
CZHo$ ñVam| ‘| Z‘yXma n[adV©Z {XIm¶m& AmB©E‘ EgS>r Ho$ Z‘yZm|
‘|, âbodmoZmoëg O¡go ¹o$ago{Q>Z, (-)-E{nJ¡bmoH¡$Q>o{MZ, (+)-
J¡bmoH¡$Q>o{MZ, AmBgmoamnm|Q>rOo{ZZ Am¡a âbodmoZmoBS> O¡go {’$EpñQ>Z
H$s ~hþVm¶V ‘| d¥{Õ hþB©, O~{H$ âbodmoZmoëg ê${Q>Z
(½bmBH$mogmBS>) Am¡a Ho$ån’o$amob Ho$ ñVa H$‘ hmo JE& AmB©E‘
EgS>r CnMma Ho$ gmW pñQ>b~oÝg, {gg-aoñdoamQ́>mob Am¡a {nHo$Q>oZm°b
‘| H$m’$s d¥{Õ hþB© Wr& hmbm±{H$ 10 AmaS>r na, aoñdoamQ´>mob Zo ñVa
‘| H$‘r {XImB©& ’o$Zmo{bH$ ¶m¡{JH$m| O¡go 5-‘oWm°Šgrg¡{b{g{bH$
E{gS> Am¡a ~|OmoBH$ E{gS> ì¶wËnÞ O¡go H$s {g[a¨{OH$ E{gS> Zo
AmB©E‘ EgS>r Am¡a 10 AmaS>r ‘| AnZo ñVa ‘| H$‘r {XImB©&
AmB©E‘ EgS>r ‘| J¡{bH$ E{gS> H$s H$‘r nmB© JB©& AmB©E‘ 10
AmaS>r CnMma Ho$ gmW O|{Q>{gH$ E{gS> Am¡a ‘oWm°Šgrg¡{b{g{bH$
E{gS> H$m’$s H$‘ hmo JE& XmoZm| {gµ’$m[aem| ‘| Q>¡{ZZ AWm©V 3,4,5-
Q´>mBhmBS´>m°Šgr-6-(hmBS´>m°Šgr{‘WmBb) Am°ŠgZ-2-dmB©Eb
3-hmBS´>m°Šgr-4,5-S>mB‘oWm°Šgr~oÝOmoEQ> Ho$ ñVa ‘| {JamdQ>
AmB©&

acids were significantly reduced. However, the sugars
such as glucose 1-phosphate and 6-O-acetyl-D-
glucose were up-regulated in the 10 RD treatment
(Fig 35). In these samples, the amino acids such as L-
methionine, DL-tryptophan, L-tyrosine, DL-arginine,
D-(+)-proline, valine, L-threonine, glutamic acid, DL-
lysine, D-(+)-pyroglutamic acid and amino acid
derivatives like 5-methoxy-L-norvaline, ethyl 2-
acetamido-3-oxo butanoate, butyl -(4R)-4-hydroxy-
L-prolinate showed a decrease in their relative
abundances.

Several secondary metabolites were modulated in
imidacloprid-treated samples. The level of
metabolites of the flavonoid pathway showed
dramatic changes in their levels. In IM SD samples,
an abundance of flavonols such as quercetin, (-)-
epigallocatechin, (+)-gallocatechin, isorhapontigenin
and flavonoid like fiestin increased, whereas levels of
flavanols rutin (glycoside) and kaempferol were
reduced. The stilbenes, cis-resveratrol and piceatannol
were significantly increased with the IM SD
treatment. However, at 10 RD, resveratrol showed a
decrease in the level. The phenolic compounds like 5-
methoxysalicylic acid and benzoic acid derivatives
like syringic acid showed a reduction in their levels
at IM SD and 10 RD. The gallic acid reduction was
found in IM SD. The gentisic acid and
methoxysalicylic acid were drastically reduced with
IM 10 RD treatment. Levels of tannins viz., 3,4,5-
trihydroxy-6-(hydroxymethyl) oxan-2-yl 3-
hydroxy-4,5-dimethoxybenzoate was declined at both
doses.

{MÌ 35. A§Jya ~oar Ho$ {Z¶§ÌU Z‘yZm| Ho$ gmW AmB©E‘ 10 AmaS>r CnMma ‘| nhMmZo JE AnJ«o{S>V Am¡a S>mCZaoJwboQ>oS> ‘oQ>m~mobmBQ²g Ho$
{bE EMAmaE‘Eg Ûmam {ZYm©[aV bm°J2-JwZm n[adV©Z ‘mZ          

Fig. 35. Log2-fold change values determined by HRMS for upregulated and downregulated metabolites identified in the
IM 10RD treatment with control samples of grape berry
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B{‘S>mŠbmo{àS> CnMm[aV Z‘yZm| H$m M¶mnM¶ ‘mJ© g§dY©Z
{dûcofU
M¶mnM¶ Ho$ g§dY©Z {dûcofU go nVm MbVm h¡ {H$ AmB©E‘ EgS>r
({MÌ 36 E Am¡a ~r) Am¡a 10 AmaS>r-CnMm[aV ‘{U¶m| ‘| ‘{U
M¶mnM¶ à^m{dV hmoVm h¡& XmoZm| CnMmam| ‘| à^m{dV amñVo A‘rZmo
E{gS>, ß¶yarZ, Q>m¶amo{gZ Am¡a n¢Q>moWoZoQ> M¶mnM¶ h¢& AmB©E‘ 10
AmaS>r Ho$ ‘m‘bo ‘|, àmW{‘H$ Am¡a {ÛVr¶H$ M¶mnM¶ ‘mJ©
à^m{dV hþE Am¡a A§Jya Ho$ M¶mnM¶ na à^md H$m gwPmd {X¶m&
nmWdo {dûcofU go ¶h ñnï> Wm {H$ Hw$b {‘bmH$a, A‘rZmo E{gS>
g§ûcofU ‘mJ© ~m{YV hmo J¶m, A§VV… A§Jya ~oar ‘| ZmBQ´>moOZ
AmË‘gmV, n[adhZ Am¡a ^§S>maU H$mo à^m{dV H$a ahm Wm& Xÿgar
Va’$, ’o${ZbàmonoZmBS> nmWdo (Ornrnr) Am¡a BgH$s S>mCZñQ´>r‘
à{V{H«$¶mE§ ’o$Zmo{bH$ ¶m¡{JH$ O¡d-g§ûcofU Ho$ {bE {Oå‘oXma h¢&
H$m~©Z, Ornrnr ‘| ‘Ü¶dVu CËnÞ H$aZo Ho$ ~mX âbodmoZmoBS²g,
pñQ>b~oÝg Am¡a ’o$Zmo{bH$ E{gS> H$m CËnmXZ H$aZo Ho$ {bE {d{eï>
emIm ‘mJm] ‘| àdm{hV hmoVm h¡& Ho$B©OrOr ’o${ZbàmonoZmBS>
O¡dg§ûcofU ‘mJ© àmW{‘H$ Am¡a {ÛVr¶H$ M¶mnM¶ ‘mJm] Ho$ ~rM
H$s H$‹S>r Ho$ ê$n ‘| H$m¶© H$aVm h¡& ZVrOVZ, B{‘S>mŠbmo{àS> CnMma
Zo àmW{‘H$ Am¡a {ÛVr¶H$ M¶mnM¶ ‘mJm] H$mo à^m{dV {H$¶m&

Metabolite pathway enrichment analysis of
imidacloprid treated samples
The enrichment analysis of metabolites revealed berry
metabolisms affected in IM SD (Fig 36 a & b) and 10
RD-treated berries. The pathways affected in both the
treatments are amino acid, purine, tyrosine and
pantothenate metabolism. In case of IM 10 RD,
primary and secondary metabolism pathways affected
and had impact on grape metabolism. The overall
amino acid synthesis pathway was disrupted,
ultimately affecting the nitrogen assimilation,
transportation and storage in grape berries. On another
side, the phenylpropanoid pathway (GPP) and its
downstream reactions are responsible for phenolic
compound bio-synthesis. After generating
intermediates in the GPP, the carbon flows into
specific branch pathways to produce flavonoids,
stilbenes and phenolic acids. The KEGG phenyl-
propanoid biosynthesis pathway serves as the link
between primary and secondary metabolic pathways.
Consequently, imidacloprid treatment affected the
primary and secondary metabolism pathways.

{MÌ 36a. AmB©E‘ EgS>r CnMm[aV Z‘yZm|
na ‘mJ© à^md         

Fig. 36a. Pathway impact on IM SD
treated samples  

{MÌ 36b. AmB©E‘ EgS>r Z‘yZm| ‘| g‘¥Õ M¶mnM¶ goQ> H$m Ho$B©OrOr
{dûcofU          

Fig. 36b. KEGG analysis of metabolite sets enriched in IM SD
samples  

~oar ‘| / na hoŠgmH$moZmOmob Adeofm| H$m J¡a b{jV
à^md
hoŠOmH$moZmOmob Ho$ ì¶mdgm{¶H$ gyÌrH$aU H$m AZwe§{gV à‘mU
(EgS>r), XmoJwZm AZwe§{gV à‘mU (S>rS>r) Am¡a 10 JwZm AZwe§{gV
à‘mU (10AmaS>r) H$s Xa go ~obm| na {N>‹S>H$md {H$¶m J¶m&
{Z¶§ÌU ^yI§S> na nmZr H$m {N>‹S>H$md {H$¶m J¶m& Adeofm| Ho$
{dûcofU Ho$ {bE, CnMm[aV Am¡a {Z¶§ÌU ^yI§S>m| go A§{V‘
{N>‹S>H$md Ho$ ~mX ~oar Ho$ Z‘yZo (250 J«m‘ à{V à{VH¥${V à{V

Non targeted effect of hexaconazole residues in/on
berry 

The commercial formulation of hexaconzole was
applied to the vines at recommended dose (SD),
double recommended dose (DD) and 10 times
recommended dose (10RD). The control plot was
sprayed with water. For residue analysis, the berry
samples (250 g per replication per treatment) were
collected at harvest after final spraying from treated
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CnMma) EH${ÌV {H$E JE& ~oar Ho$ Z‘yZm| H$m Cn¶moJ d¡{œH$
M¶mnM¶ Om§M Am¡a A§Jya H$s JwUdÎmm Ho$ ‘yë¶m§H$Z Ho$ {bE {H$¶m
J¶m& hoŠOmH$moZmOmob CnMm[aV ‘{U ‘| H$Q>mB© Ho$ g‘¶ H$m Adeof
H«$‘e… EgS>r Am¡a 10 AmaS>r Ho$ {bE 90% Am¡a 63.9%
Adeofm| Ho$ Anì¶¶ Ho$ gmW 0.116 {‘/{H$ Am¡a 2.41 {‘/{H$&

hoŠOmH$moZmOmob Adeofm| Ho$ {bE g§^m{dV ~m¶mo‘mH©$a
M¶mnM¶ H$s nhMmZ
EMAma-Ebgr/E‘Eg {dûcofU Cn¶moJ H$aHo$ J¡a-b{jV
Ñ{ï>H$moU go hoŠgmH$moZmOmob Adeofm| Ho$ ~m¶mo‘mH©$a H$s nhMmZ
H$s JB©& 10AmaS>r ‘| ¶m¡{JH$m| AWm©V 4-JwAm{Z{S>Zmo~wQ>mZb, 2-
(EZ-hoßQ>mZm°¶b) {W¶mo’$sZ Am¡a S>rEb-Am{O©{ZZ H$s nhMmZ
A§Jya ‘| hoŠgmH$moZmµOmob Adeofm| Ho$ {bE g§^m{dV ~m¶mo‘mH©$a
(log2 fold≥1, adj p-value ≤0.01) Ho$ ê$n ‘| H$s JB©&

~m¶mo‘mH©$a AmBgmoamnm|{Q>Oo{ZZ, {ngrQ>mZm°b, 4- {‘WmBbrZ-Eb-
½byQ>m‘mBZ Am¡a S>rEb-Am{O©{ZZ H$s nhMmZ H$s JB©&
hoŠgmH$moZmOmob H$m M¶mnM¶ ¶mZr 2-BgmoàmonmBb-5-{WEZmo
3,2-~r {W¶mo’o$Z-2-dmB©Eb-1,3,4-Am°Šgm{S>¶mµOmob Am¡a
S>rEb-Am{O©{ZZ XmoZm| ‘m‘bm| ‘| ~m¶mo‘mH©$a Ho$ ê$n ‘| nmE JE&

A§Jya H$s JwUdÎmm na hoŠOmH$moZmOmob Adeofm| H$m J¡a-
b{jV à^md
O¡d-amgm¶{ZH$ naI Ûmam Am§H$s JB© A§Jya H$s ~oar H$s JwUdÎmm
na hoŠgmH$moZmOmob Adeofm| H$m à^md Vm{bH$m 41 ‘| {X¶m J¶m
h¡& 10 AmaS>r CnMma Ho$ gmW hoŠgmH$moZmOmob-CnMm[aV ~oarO
‘|, Hw$b {’$Zmob 73% H$‘ hmo JE& {Z¶§ÌU Z‘yZo H$s VwbZm ‘|

and control plots. The berry samples at harvest were
used for global metabolome investigation and grape
quality evaluation. In hexaconazole treated berry,
harvest time residue was 0.116 mg kg-1 and 2.41 mg
kg-1, with 90% and 63.9% residue dissipation for SD
and 10 RD respectively. 

Identification of potential biomarker metabolites
for hexaconazole residues
The biomarkers for hexaconazole residue were
identified through a non-targeted approach using HR-
LC/MS analysis. The results suggests that the
compounds in 10RD viz., 4-guanidinobutanal, 2-(N-
Heptanoyl) Thiophene and DL-Arginine, were
identified as potential biomarkers (log2 fold≥1, adj p-
value ≤0.01) for hexaconazole residues in grape.

In SD treatment, biomarkers isorhapontigenin,
piceatannol, 4-methylene-L-glutamine and DL-
arginine were identified. The metabolite of
hexaconazole i.e., 2-Isopropyl-5-thieno[3,2-b]
thiophen-2-yl-1,3,4-oxadiazole and DL-arginine was
commonly found as a biomarker in both cases.

Non-targeted effect of hexaconazole residue on
grape quality
The effect of hexaconazole residues on grape berry
quality assessed by bio-chemical assays are given in
Table 41. In hexaconazole-treated berries with 10 RD
treatment, total phenols were reduced by 73%. The
flavonoid content was increased by 99% and 42% in
SD and 10 RD, respectively compared to the control

Vm{bH$m 41. A§Jya H$s JwUdÎmm na hoŠgmH$moZmOmob Adeofm| H$m J¡a-b{jV à^md
Table 41.  Non-targeted impact of hexaconazole residues on grape quality

O¡d amgm¶{ZH$ naI / 
Biochemical Assay

{Z¶§ÌU 
± EgS>r /
Control 
± SD

EMEŠg_EgS>r 
± EgS>r / 

HX_SD ± SD

± à{VeV 
n[adV©Z / ±
Percentage
change

EMEŠg_10AmaS>r
± EgS>r /

HX_10RD ± SD

± à{VeV 
n[adV©Z / ±
Percentage
change

âbodmoZmoBS²g {‘J«m/J«m H¡$Q>o{MZ g‘Vwë¶ /
Flavonoids mg/g Catechin Equivalent

42.258 ± 
0.008

84.15 99 60.133 ± 0.020 42.29

{’$Zmob {‘J«m/J«m J¡{bH$ E{gS> g‘Vwë¶ /
Phenols mg/g Gallic acid Equivalent

1.183 ± 
0.072

4.268 260 0.3153 ± 0.003 -73.34

S>rnrnrEM mM Q´>m°bm°Šg g‘Vwë¶ / DPPH
mM Trolox Equivalent

707.972 ± 
0.002

502.333 -29 553.361 ± 0.008 -21.83

Hw$b E§Wmogm¶{ZZ gm‘J«r ({‘J«m/br) / Total
Anthocyanin Content (mg/L)

719.2539 ± 
0.01

342.0398 -52 359.021 ± 0.01 -50.08
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âbodmoZmoBS> H$s ‘mÌm H«$‘e… EgS>r Am¡a 10 AmaS>r ‘| 99% Am¡a
42% ~‹T> JB©& E§Wmogm¶{ZZ H$s ‘mÌm EgS>r ‘| 52% Am¡a 10
AmaS>r ‘| 50% H$‘ hmo JB©& EgS>r Am¡a 10 AmaS>r ‘|
E§Q>rAm°pŠgS|>Q> j‘Vm H«$‘e… 29% Am¡a 21% H$‘ hmo JB©&

A§Jya amBOmoñ’$s¶a {‘Å>r ‘| B{‘S>mŠbmo{àS> Adeofm| H$m
J¡a-b{jV à^md
A§Jya amBOmoñ’$s¶a {‘Å>r ‘| B{‘S>mŠbmo{àS> H$m Anì¶¶
AÜ¶¶Z ‘|, B{‘S>mŠbmo{àS> H$sQ>ZmeH$ H$mo nm¡Ym|, OmZdam|, n{j¶m|,
H$s‹S>m| Am¡a {‘Å>r Ho$ OrdmUwAm| na J¡a-b{jV à^md H$m AmH$bZ
hoVw Cå‘rXdma ZmerOrdZmeH$ Ho$ ê$n ‘| MwZm h¡& B{‘S>mŠbmo{àS>
Anì¶¶ H$m AmH$bZ, AmB©grEAma-EZAmagrOr Ho$ O¡{dH$ joÌ
go A§Jya amBOmoñ’o$[aH$ {‘Å>r H$mo ZmerOrdZmeH$ H$s 1, 10 Am¡a
50 {‘/{H$ à‘mU ‘| {X¶m J¶m& {d{^Þ g‘¶ A§Vambm| (0, 1,
3, 5, 7, 10, 15, 20, 30 Am¡a 60) na Z‘yZo {bE JE& LC-
MS/MS Ûmam AbJ-AbJ g‘¶ A§Vamb na J‹T>dmbr {‘Å>r ‘|
ZmerOrdZmeH$ Adeofm| H$m {dûcofU {H$¶m J¶m& 

Ebgr-E‘Eg/E‘Eg {dûcofU go nVm Mbm h¡ {H$ B{‘S>mŠbmo{àS>
Adeof J¡a-a¡pIH$ ê$n go Zï> hmo JE Am¡a {‘Å>r ‘| 60 {XZm| go
A{YH$ ~Zo aho&

A§Jya amBOmoñ’$s¶a {‘Å>r na B{‘S>mŠbmo{àS>
ZmerOrdZmeH$ Ho$ J¡a-b{jV à^md
A§Jya amBOmoñ’o$[aH$ {‘Å>r na B{‘S>mŠbmo{àS> ZmerOrdZmeH$ Ho$
J¡a-b{jV à^md H$m AmH$bZ H$aZo Ho$ {bE BZ {dQ´>mo AÜ¶¶Z
{H$¶m J¶m& E§OmB‘ naI AWm©V {S>hmBŚ>moOZoO, E{gS> Am¡a jmar¶
’$m°ñ’o$Q> Am¡a ¶y[a¶m H$mo ñnoŠQ´>mo’$moQ>mo‘o{Q´>H$b ê$n go àX{e©V {H$¶m
J¶m& àmá n[aUm‘ {MÌ 37 ‘| àñVwV {H$E JE h¢& E§OmB‘
{dûcofU ‘|, {Z¶§ÌU H$s VwbZm ‘| CƒV‘ 50 {‘J«m/{H$J«m

sample. Anthocyanin content was reduced by 52% in
SD and 50% in 10 RD. The antioxidant capacity was
reduced by 29% and 21% in SD and 10 RD,
respectively.

Non-targeted impact of imidacloprid residues in
grape rhizosphere soil
Dissipation of Imidacloprid in grape rhizosphere
soil
In the present study, imidacloprid insecticide has
chosen as candidate pesticide to assess the non-target
effect on plants, animals, birds, insects and soil
microbes. To assess the imidacloprid dissipation,
grape rhizospheric soil from organic field of ICAR-
NRCG, was fortified with 1, 10 and 50 mg/kg dose of
pesticide along with the treatment, a control was
maintained without pesticide. Samples for analysis
drawn at various time intervals (0, 1, 3, 5, 7, 10, 15,
20, 30 and 60). Pesticide residues in fortified soil at
different time intervals were analyzed by LC-MS/MS.

LC-MS/MS analysis showed that imidacloprid
residues dissipated non- linearly and persisted beyond
60 days in the soil.

Non-targeted effects of imidacloprid pesticide on
grape rhizosphere soil
An in vitro study was conducted to assess the non-
targeted impact of imidacloprid pesticide on the grape
rhizospheric soil. The enzyme assays viz.
dehydrogenases, acid and alkaline phosphatases and
ureases were performed spectrophotometrically. The
results obtained are presented in Fig 37.  In enzymes
analysis, dehydrogenase activity was significantly
increased up to 20 days in imidacloprid treated soil

{MÌ 37. {‘Å>r H$s E§OmB{‘H$ J{V{d{Y¶m| na B{‘S>mŠbmo{àS> Adeofm| H$m à^md
Fig. 37. Impact of imidacloprid residues on soil enzymatic activities
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B{‘S>mŠbmo{àS> CnMm[aV {‘Å>r ‘| {S>hmBS´>moOZoO J{V{d{Y 20 {XZm|
VH$ ~‹T> JB©& B{‘S>mŠbmo{àS> CnMm[aV {‘Å>r ‘| 30 {XZm| VH$ g^r
Q´>rQ>‘|Q²g ‘| E{gS> ’$m°ñ’o$Q> Ho$ {bE gH$mamË‘H$ à^md Wm&
B{‘S>mŠbmo{àS> CnMm[aV {‘Å>r ‘| 20 {XZm| VH$ jmar¶ ’$m°ñ’o$Q> Ho$
{bE EH$ ZH$mamË‘H$ à^md Am¡a Cƒ à‘mU na b§~o g‘¶ VH$
gH$mamË‘H$ ê$n go ghg§~Õ ahm& B{‘S>mŠbmo{àS> CnMm[aV {‘Å>r
‘| ¶y[a¶m J{V{d{Y na H$moB© ‘hËdnyU© à^md Zht Wm&

B{‘S>mŠbmo{àS> {S>J«oqS>J Ordm| H$m AbJmd Am¡a nhMmZ 
{d{^Þ g‘¶ A§Vamb na 50 {‘J«m/{H$J«m à‘mU go {‘Å>r Ho$ Z‘yZo
{bE JE Am¡a Cg {‘Å>r H$m Cn¶moJ B{‘S>mŠbmo{àS> õmg OrdmUw
Ho$ AbJmd Ho$ {bE {H$¶m J¶m& Ý¶yZV‘ bdU ‘mÜ¶‘ H$m Cn¶moJ
g§̂ m{dV ZmerOrdZmeH$ Ho$ {S>J«oqS>J ñQ´>oZ H$mo ñH«$sZ H$aZo Ho$ {bE
{H$¶m J¶m& ~Îmrg {d{^Þ OrdmUw AbJmd nmE JE {OZ‘|
ê$nmË‘H$ A§Va Wo Am¡a Cn g§dY©Z Ûmam ewÕ H$ëMa V¡¶ma H$s¶m
J¶m& BZ AbJmd H$s AmJo B{‘S>mŠbmo{àS> {JamdQ> Ho$ {bE Om§M
H$s JB© Am¡a nm¶m J¶m {H$ gmV AbJmd 15 {XZm| Ho$ ^rVa 36
-72% H$s gr‘m ‘| {JamdQ> {XIm aho h¢ ({MÌ 38)& BZ AbJmd
H$mo AZwH«${‘V {H$¶m J¶m Am¡a à{d{ï> g§»¶m Ho$ {bE EZgr~rAmB©
OrZ ~¢H$ H$mo àñVwV {H$¶m J¶m& n[aUm‘m| go nVm Mbm {H$ do
~¡{gbg d¡{bg‘m°{Q©>g (à{d{ï> g§»¶m ON715120), àrpñQ>¶m
Am¶©^Å>B© (à{d{ï> g§»¶m ON715382), ~¡{gbg g~{Q>{bg
(à{d{ï> g§»¶m ON715435), ~¡{gbg g’|${gg (à{d{ï> g§»¶m
ON715005), àrpñQ>¶m ‘oJmQ>o[a¶‘ (à{d{ï> g§»¶m
ON715381, ON715116) Z§~a), {g{g~¡ŠQ>a Q>çy[ag|{gg
(à{d{ï> g§»¶m ON715383) Am¡a ñ¶yS>mo‘moZmg AZwamYmnwa|{gg
(EŠgogZ Z§~a ON714991) OrZg go g§~§{YV h¢& BZ gmV
g§^m{dV ñH«$sqZJ OrdmUwAm| H$mo CZH$s ZmerOrdZmeH$ jaU
j‘Vm Ho$ {bE joÌ ñVa na Am¡a AmJo {dûcofU H$aZo H$s
Amdí¶H$Vm h¡&

compared to control with highest in the 50 mg/kg
treated soil. Positive effect was observed for acid
phosphatase in all treatments up to 30 days in
imidacloprid treated soil. A negative effect was
observed for alkaline phosphatase up to 20 days in
imidacloprid treated soil and was positively correlated
in the long run at higher dose. No significant effect
on urease activity was observed in imidacloprid
treated soil.

Isolation and identification of Imidacloprid
degrading organisms
Soil samples were drawn from 50 mg/kg dose at
various time interval and that soil was used for the
isolation of imidacloprid degrading bacteria. Minimal
salt medium was used to screen the potential pesticide
degrading strain. Thirty-two various bacterial isolates
were found those having morphological differences
and prepared the pure culture by sub culturing. These
isolates were further screened for the imidacloprid
degradation and found that seven isolates showing
degradation in the range of 36 -72 % within 15 days
(Fig 38). These isolates were sequenced and
submitted to NCBI gene bank for accession number.
The results showed that they are belongs to the genus
Bacillus vallismortis (Accession no. ON715120),
Priestia aryabhattai (Accession no. ON715382),
Bacillus subtilis (Accession no. ON715435), Bacillus
safensis (Accession no. ON715005), Priestia
megaterium (Accession no. ON715381, ON715116),
Siccibacter turicensis (Accession no. ON715383) and
Pseudomonas anuradhapurensis (Accession no.
ON714991). These seven potential screened bacteria
need to further analyse on the field level for their
pesticide degradation efficiency.

{MÌ 38. B{‘S>mŠbmo{àS> CnMm[aV A§Jya amBOmoñ’$s¶a {‘Å>r go n¥WH$ M¶{ZV OrdmUw Cn^oXm| Ûmam 15 {XZm| Ho$ ^rVa B{‘S>mŠbmo{àS> {JamdQ>
Fig. 38. Imidacloprid degradation within 15 days by selected bacteria isolated from imidacloprid treated grape rhizosphere 
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A§Jya Am¡a gãOr àH§$X {‘Å>r ‘| {‘Å>r H$s E§OmB{‘H$
J{V{d{Y¶m| na {W¶mo’$ZoQ>-{‘WmBb Adeofm| H$m Anì¶¶
Am¡a J¡a-b{jV à^md
A§Jya Am¡a gpãO¶m| Ho$ amBOmoñ’$s¶a go O¡{dH$ {‘Å>r H$mo EH$Ì
{H$¶m J¶m& EH${ÌV {‘Å>r H$mo Wm¶mo’$ZoQ> {‘WmBb (Q>rE‘)
ZmerOrdZmeH$m| H$s 1, 10 Am¡a 50 {‘/{H$ à‘mU Ho$ gmW
‘O~yV {H$¶m J¶m& Q>rE‘ Anì¶¶ H$m {dûcofU, AbJ-AbJ
g‘¶ A§Vamb na {‘Å>r Ho$ Z‘yZo Am¡a CZH$m {dûcofU Ebgr-
E‘Eg/E‘Eg Ûmam {H$¶m J¶m Am¡a nm¶m J¶m {H$ {ZH$mbo JE
Q>rE‘ 7 {XZm| Ho$ ^rVa A§Jya H$s {‘Å>r ‘| ’¡$b J¶m, O~{H$ gãOr
H$s {‘Å>r ‘| Q>rE‘ H$m~}ÝS>m{O‘ M¶mnM¶ Ho$ gmW 30 {XZm| VH$
~Zm ahm& CËnÞ M¶mnM¶ H$m~}ÝS>m{O‘ XmoZm| {‘Å>r ‘| 60 {XZm|
VH$ ~Zm ahm& A§Jya Am¡a gpãO¶m| H$s {‘Å>r ‘| 10 {‘J«m/{H$J«m na
Q>rE‘ H$m Anì¶¶ {MÌ 39 ‘| àñVwV {H$¶m J¶m h¡&

Dissipation and non-target impact of thiophanate-
methyl residues on soil enzymatic activities in
grape and vegetable rhizosphere soil 
Organic soil from grape and vegetable rhizosphere
was collected from the field. Collected soil was
fortified with 1, 10 and 50 mg/kg dose of thiophanate
methyl (TM) pesticides. For analysing the TM
dissipation, soil samples at different time intervals
were extracted and analyzed by LC-MS/MS and
found that TM was dissipated in grape soil within 7
days, whereas in vegetable soil TM was persisted up
to 30 days with the formation its metabolite
carbendazim. The metabolite carbendazim generated
was persisted up to 60 days in both soil. Dissipation
of TM at 10 mg Kg-1 in grape and vegetable soil are
presented in Fig 39.

{MÌ 39. Wm¶mo’$ZoQ> {‘WmBb Am¡a BgHo$ ‘oQ>m~mobmBQ²g H$m~}ÝS>m{O‘ H$m A§Jya Am¡a gãOr amBOmoñ’$s¶a {‘Å>r ‘| 10 {‘brJ«m‘ {H$J«m-1

’$mo{Q©>{’$Ho$eZ ñVa na Anì¶¶>
Fig. 39. Dissipation of thiophanate methyl and its metabolites carbendazim in grape and vegetable rhizosphere soil at 10

mg Kg-1 fortification level

E§OmB‘ naI O¡go, E{gS> Am¡a jmar¶ ’$m°ñ’o$Q>og, ¶y[a¶mg, b-
½byH$mo{gS>og Am¡a {S>hmBS´>moOZoO ñnoŠQ´>mo’$moQ>mo‘o{Q´>H$b ê$n go {H$E
JE& A§Jya H$s {‘Å>r Ho$ {bE {S>hmBŚ>moOZoO J{V{d{Y na ZH$mamË‘H$
à^md XO© {H$¶m J¶m, bo{H$Z g^r CnMmam| Ho$ {bE dZñn{V {‘Å>r
‘| gH$mamË‘H$ à^md {XIm& àma§{^H$ MaU ‘|, g^r CnMmam| ‘|
XmoZm| {‘Å>r ‘| b-½byH$mo{gS>oµO Ho$ {bE ZH$mamË‘H$ J{V{d{Y XoIr
JB© Am¡a Yrao-Yrao à^md eyÝ¶ hmo J¶m ({MÌ 40)& ¶y[a¶m E§OmB‘
‘|, gpãO¶m| H$s {‘Å>r ‘| 50 {‘brJ«m‘/{H$J«m à‘mU ‘| 20 d| {XZ
J{V{d{Y A{YH$ Wr bo{H$Z g^r CnMmam| Ho$ {bE A§Jya H$s {‘Å>r
‘| ZH$mamË‘H$ J{V{d{Y Wr& E{gS> ’$m°ñ’o$Q> Ho$ ‘m‘bo ‘|, A§Jya
H$s {‘Å>r ‘| VrZm| CnMmam| ‘| ZH$mamË‘H$ à^md XoIm J¶m bo{H$Z
g^r CnMmam| ‘| dZñn{V {‘Å>r ‘| gH$mamË‘H$ à^md {XIm& O~{H$
jmar¶ ’$m°ñ’o$Q> Ho$ ‘m‘bo ‘|, g^r CnMmam| ‘| XmoZm| {‘Å>r Ho$ {bE

The enzyme assays viz., acid and alkaline
phosphatases, ureases, b-glucosidase and dehydro-
genases were performed spectrophotometrically.
Negative impact was recorded on the dehydrogenase
activity for grape soil, but showed positive effect in
vegetable soil for all the treatments. In the initial
phase, negative activity for b-glucosidase was
observed in both the soils in all the treatments and
gradually the effect got nullified (Fig 40). In urease
enzyme, the activity was high on 20th day in 50
mg/kg dose in vegetable soil but there was negative
activity in grapes soil for all the treatments. In case of
acid phosphatase, negative effect was observed in all
the three treatments in grape soil but showed positive
effect in vegetable soil in all the treatments. Whereas
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J{V{d{Y A{YH$ Wr& A§V ‘|, {W¶mo’$ZoQ> {‘WmBb H$m à¶moJ {‘Å>r
na j{UH$ gH$mamË‘H$ Am¡a ZH$mamË‘H$ à^md n¡Xm H$aVm h¡ bo{H$Z
~mX ‘| BgH$m à^md g‘¶ H$s Ad{Y ‘| gpãgS>mBÁS> hmo J¶m&
Bg{bE ¶h A§Jya Am¡a gãOr àH§$X {‘Å>r na XrK©H$m{bH$ à^md
n¡Xm Zht H$aVm h¡&

in case of alkaline phosphatase, the activity was high
in all treatments. Application of thiophanate methyl
produces transient positive and negative impact on the
soil but later this effect was subsidised over the period
of time. So, it does not produce long term impact on
the grape and vegetable rhizosphere soil.

{MÌ 40. {d{^Þ gwÑ‹T>rH$aU ñVa na {‘Å>r ‘| β-½byH$mo{gS>og J{V{d{Y na Wm¶mo’$ZoQ> {‘WmBb Adeofm| H$m à^md
Fig. 40. Effect of thiophanate methyl residues on β-glucosidase activity in soil at different fortification level
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A§Jya ‘| O¡d à^mdH$m[aVm Am¡a Adeofm| Ho$ {bE
grgrgr (Šbmoa‘o¹o$Q> ŠbmoamBS>) na AÜ¶¶Z
n[aUm‘m| go nVm Mbm {H$ Q´>rQ>‘|Q> Q>r4 ¶mZr grgrgr H$m nUu¶
AZwà¶moJ AmYmar¶ N>±Q>mB© N>§Q>mB© ‘o  1500 J«m‘ à{V hoŠQ>o¶a
(g~Ho$Z Ho$ ~mX 11-12 nUm©dñWm ‘o) Am¡a  2000 J«m‘ à{V
hoŠQ>o¶a (15-16 nUm©dñWm ‘|) Am¡a ~mX ‘o ’$bV N>±Q>mB© (3-5
nUm©dñWm) ‘o 250 J«m‘  à{V hoŠQ>o¶a H$s Xa Ho$ à¶moJ go  Wm°‘gZ
grS>bog H$s ’$b j‘Vm ‘| gwYmaUm nmB© JB© (Vm{bH$m 42)&
BgHo$ Abmdm, Ad{eï> Am§H$‹S>m| Zo A{YH$V‘ Ad{eï> gr‘m,
0.05 {‘/{H$ H$s VwbZm ‘| Cƒ Ad{eï> ‘mÌm H$m g§Ho$V {X¶m&

Studies on CCC (Chlormequat chloride)
for bioefficacy and residues in grapes.
The results revealed that the treatment T4 i.e. foliar
application of CCC @1500 g per ha (after 1st sub
cane at 11-12 leaf stage) and @ 2000 g per ha (at 15-
16 leaf stage) after foundation pruning followed by
application @ 250 g per ha after fruit pruning (3-5 leaf
stage) found superior to improve fruitfulness in
Thompson Seedless grape variety (Table 42). Further,
the residue data indicated the higher residual
concentration than the 0.05 mg/kg of maximum
residual limit.
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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

^maV go ¶yamo{n¶Z g§K H$mo {Z¶m©V hmoZo dmbo A§Jya
‘| H$sQ>ZmeH$ Ad{eï> {ZJamZr Ho$ {bE amï´>r¶
ao’$ab à¶moJembm (EnrS>m Ûmam {dÎmnmo{fV)
¶yamonr¶ g§K Am¡a AÝ¶ Xoem| H$mo {Z¶m©V Ho$ {bE A§Jyam| ‘| H¥${f
agm¶{ZH$ Adeofm| H$mo {Z¶§{ÌV H$aZo Ho$ {bE Adeof {ZJamZr
H$m¶©H«$‘ H$m ¶h 19dm§ df© Wm& ¶yamonr¶ g§K Ho$ Xoem| H$mo Q>o~b
A§Jya Ho$ {Z¶m©V Ho$ {bE Adeof {ZJamZr H$m¶©H«$‘, 2021-22
Ho$ {bE {Xem{ZX}e AÚVZ {H$E JE& Bg ‘m¡g‘ ‘|, grAmB©~r
Am¡a Amagr Ho$ bo~b Xmdo Ho$ gmW 68 H$sQ>ZmeH$m| (AZw~§Y 5)
H$s EH$ gyMr H$s {g’$m[ae H$s JB© Wr Am¡a g^r {Z¶m©V Z‘yZm| ‘|
268 H$sQ>ZmeH$m| (+ CZHo$ ‘oQ>m~mobmBQ²g Am¡a {dfmº$ ‘hËd Ho$
AmBgmo‘g©) (AZwb¾H$ 9) H$s {ZJamZr H$s JB© Wr& H$sQ>ZmeH$m|
Am¡a AÝ¶ àXÿfH$m| Ho$ ~hþ-Adeof Am¡a EH$b Adeofm| Ho$
{dûcofU Ho$ {bE A§Jya na g^r Zm‘m§{H$V à¶moJembmAm| Ho$ {bE
EgAmonr H$mo gwg§JV ~Zm¶m J¶m& J«onZoQ> na [aH$m°S>© Ho$ AZwgma
¶yamonr¶ g§K H$mo {Z¶m©V Ho$ {bE ‘hmamï´>, H$Zm©Q>H$ Am¡a Am§Y« àXoe
‘| Hw$b 44327 ’$m‘© n§OrH¥$V Wo&

¶yamonr¶ g§K Ho$ Xoem| H$mo {Z¶m©V Ho$ g§X^© ‘| [anmoQ>© {H$E JE
E‘AmaEb H$s A{YH$Vm na [anmoQ>© Ho$ AmYma na Hw$b 798
Am§V[aH$ AbQ>© Omar {H$E JE& Bg‘| go ar-g¢nqbJ Ho$ ZVrOm|
Am¡a E‘AmaEb AZwnmbZ Ho$ AmYma na H$ar~ 32 Am§V[aH$ AbQ>©
aÔ H$a {XE JE& Bg{bE grOZ 2021-22 Ho$ {bE à^mdr
Am§V[aH$ AbQ>© 329 Wo, Omo {dûcofU {H$E JE Hw$b Z‘yZm| H$m
bJ^J 2.58 à{VeV h¡& df© 2021-22 Ho$ ‘m¡g‘ Ho$ {bE A§Jya
‘| AmaE‘nr Ho$ AZwgma {dûcofU {H$E JE Z‘yZo H$m gmam§e ZrMo
{X¶m J¶m h¡&

National Referral Laboratory for
monitoring pesticide residues for export of
table grapes from India to EU countries
(funded by APEDA) 
This was the 19th year of the Residue Monitoring
Program for controlling agrochemical residues in
table grapes for export to the EU and other countries.
The guidelines for residue monitoring programme,
2021-22 for export of table grapes to the EU countries
were updated. In this season, a list of 68 pesticides
(Annexure 5), with label claim of CIB & RC was
recommended and 268 pesticides (+ their metabolites
and isomers of toxicological significance) (Annexure
9) were monitored in all export samples. SOPs were
harmonized for all the nominated laboratories on
grape for multiresidue and single residue analysis of
pesticides and other contaminants. A total of 44327
farms were registered in Maharashtra, Karnataka and
Andhra Pradesh for export to the EU as per records
on GrapeNet. 

A total of 798 Internal Alerts on the basis of the
reports on the MRL exceedances reported in the
context of export to the European Union Countries.
Out of this, on the basis of re-sampling results and
MRL compliance, around 32 internal alerts were
revoked. Hence the effective internal alerts for the
season 2021-22 were 329 which account for around
2.58 per cent of the total samples analyzed. The
summary on sample analyzed as per RMP in grape for
the season 2021-22 is as given below:

{dûcofU Z‘yZm| H$s
g§»¶m / 

No. of samples
analysed

Omar Am§V[aH$ AbQ>©
g§»¶m / 

No. of internal 
alerts issued

aÔ Am§V[aH$ AbQ>©
g§»¶m / 

No. of internal alerts
revoked

à^mdr Am§V[aH$ AbQ>©
g§»¶m / 

No. of effective
internal alerts

à^mdr AbQ>© H$m
à{VeV ({d’$b) /
Percent of effective
alert (Failure)

12733 392 32 329 2.58
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Vm{bH$m 43. A§Jya ‘m¡g‘ ‘| à‘wI H$sQ>ZmeH$m| H$m gmam§e 
Table 43.  Summary of major pesticide detection in 2021-22 grape seasons

H«$.g§.
S.no.

H$sQ>ZmeH$ / Pesticide AZwb¾H$ Annexure 5/ 
AZwb¾H$ Annexure 9

1 4-~«mo‘mo-2-Šbmoamo’o$Zmob (àmo’o$Zmo’$m°g H$m ‘oQ>m~mobmBQ>) / 
4-bromo-2-chlorophenol (metabolite of Profenophos)

AZwb¾H$ 9 Annexure 9

2 ŠbmoanmBar’$mog / Chlorpyrifos AZwb¾H$ 9 Annexure 9

3 E~m‘opŠQ>Z (Eda‘opŠQ>Z ~r1E, Eda‘opŠQ>Z ~r1~r Am¡a S>oëQ>m-8,9 AmBgmo‘a Am°’$ Eda‘opŠQ>Z
~r1E H$m ¶moJ) / 
Abamectin (sum of avermectin B1a, avermectin B1b and delta-8,9 isomer of
avermectin B1a)

AZwb¾H$ 5 Annexure 5

4 Šbmo‘}¹$mQ> (grgrgr) (Šbmo‘}¹$mQ> Am¡a CgHo$ bdUm| H$m ¶moJ, {Ogo Šbmo‘}¹$mQ>-ŠbmoamBS> Ho$ ê$n
‘| A{^ì¶º$ {H$¶m OmVm h¡) / 
Chlormequat (CCC) (sum of chlormequat and its salts, expressed as chlormequat-
chloride)

AZwb¾H$ 5 Annexure 5

5 ~wàmo’o${µOZ / Buprofezin AZwb¾H$ 5 Annexure 5

6 Egr’o$Q> / Acephate AZwb¾H$ 9 Annexure 9

7 hoŠgmH$moZmµOmob / Hexaconazole AZwb¾H$ 5 Annexure 5

8 âbwAmo{W¶mgoQ> -{‘WmBb / Fluthiacet-methyl AZwb¾H$ 9 Annexure 9

9 àmo’o$Zmo’$m°g / Profenophos AZwb¾H$ 9 Annexure 9

10 b¡åãS>m-gmBhbmo{W«Z (Jm‘m-gmBhbmo{W«Z em{‘b h¡) (Ama, Eg Am¡a Eg, Ama AmBgmo‘g© H$m
¶moJ) (E’$) / 
Lambda-cyhalothrin (includes gamma-cyhalothrin) (sum of R,S and S,R isomers)
(F)

AZwb¾H$ 5 Annexure 5

XjVm narjU H$m¶©H«$‘
^mH¥$AZwn-amA§AZwH|$, nwUo ‘| pñWV amï´>r¶ ao’$ab à¶moJembm H$mo
OyZ 2018 go AmB©EgAmo 17043:2010 (àdrUVm narjU
àXmVm) ‘mÝ¶Vm àmá h¡& XjVm narjU (nrQ>r) H$m CÔoí¶ narjU
n[aUm‘m| H$s JwUdÎmm, gQ>rH$Vm Am¡a Xoe ‘| dm{UpÁ¶H$ ImÚ
narjU à¶moJembmAm| Ûmam {dH${gV ’$bm| Am¡a gpãO¶m| ‘|
H$sQ>ZmeH$ Adeofm| Am¡a ‘y§J’$br Am¡a ‘y§J’$br CËnmXm| ‘|
EâbmQ>m°pŠgZ n[aUm‘m| H$m VwbZmË‘H$Vm gË¶m{nV H$aZm Wm& ̂ mJ
boZo dmbr à¶moJembmAm| H$m {dûcofUmË‘H$ j‘Vm AmH$bZ hmoVm
h¡ Am¡a do AnZo {dûcofUmË‘H$ H$m¶© H$m àXe©Z H$aVo h¢ Am¡a AÝ¶
^mJ boZo dmbr à¶moJembmAm| Ho$ gmW IwX H$s VwbZm ^r H$aVo
h¢& df© 2021 Ho$ Xm¡amZ, EZAmaEb Zo AmB©EgAmo 17043: 2010
‘mZH$ Ho$ AZwgma Xmo nrQ>r H$m¶©H«$‘ Am¶mo{OV {H$E& àË¶oH$
H$m¶©H«$‘ H$m gmam§e ZrMo {X¶m J¶m h¡:

Proficiency testing programs
The National Referral Laboratory at ICAR-NRC for
Grapes, Pune is accredited for ISO 17043:2010
(Proficiency Testing Provider) since June, 2018. The
aim of the proficiency testing (PT) was to verify the
quality, accuracy and comparability of test results
produced by commercial food testing laboratories in
the country for pesticide residues in fruits and
vegetables and aflatoxin in peanut and peanut
products. The participating laboratories get an
assessment of their analytical capability and
demonstrate their analytical performance and also
compare themselves with other participating
laboratories. During 2021, NRL conducted two PT
Programs as per ISO 17043: 2010 standard. The
summary of each program is as given below:



A. ‘y§J’$br hmo‘moOoZoQ> ‘| EâbmQ>m°pŠgZ H$m àdrUVm
narjU

‘y§J’$br hmo‘moOoZoQ> ‘| EâbmQ>m°pŠgZ Ho$ {bE nrQ>r amC§S> 11 Aà¡b,
2022 H$mo Am¶mo{OV {H$¶m J¶m& nrQ>r narjU gm‘J«r H$mo 49
EnrS>m ‘mÝ¶Vm àmá à¶moJembmAm| Am¡a AÝ¶ dm{UpÁ¶H$ ImÚ
narjU à¶moJembmAm| ‘| {dV[aV {H$¶m J¶m& àË¶oH$ à{V^mJr
à¶moJembm H$mo àXmZ H$s JB© bú¶ gyMrZwgma (AFB1, AFB2,
AFG1, AFG2) EâbmQ>m°pŠgZ Ho$ {bE ‘y§J’$br H$s g‘ê$n
narjU gm‘J«r H$m {dûcofU H$aZm Wm& {ZYm©[aV g‘¶-‘mZ Ho$
^rVa 40 ^mJ boZo dmbr à¶moJembmAm| go n[aUm‘ àmá hþE;
VWm{n, VrZ à¶moJembmAm| Zo g‘¶ na n[aUm‘ àñVwV Zht {H$E&

~. H$ar nÎmm hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| H$m XjVm
narjU

¶h nrQ>r amC§S> 11 Aà¡b 2022 H$mo H$ar nÎmm hmo‘moOoZoQ> ‘|
H$sQ>ZmeH$ Adeofm| Ho$ {bE Am¶mo{OV {H$¶m J¶m& 37 dm{UpÁ¶H$
narjU à¶moJembmAm| H$mo narjU gm‘J«r {dV[aV H$s JB©& àË¶oH$
à{V^mJr à¶moJembm H$mo Adeof {ZJamZr ¶moOZm Ho$ AZwb¾H$ 9
Ho$ VhV {ZJamZr Ho$ {bE 211 H$sQ>ZmeH$m| H$s àXmZ H$s JB© bú¶
gyMrZwgma H$sQ>ZmeH$ Adeofm| Ho$ {bE H$arbr’$ H$s g‘ê$n
narjU gm‘J«r H$m {dûcofU H$aZm Wm& nrQ>r S>oQ>m Ho$ {dûcofU
go, 37 à{V^mJr à¶moJembmAm| ‘| go 28 à¶moJembmAm| Zo g^r
bú¶ {dûcofUm| ‘| g§VmofOZH$ OoS>-ñH$moa àmá {H$¶m& 

J. q^S>r hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| H$m XjVm
narjU

¶h nrQ>r amC§S> 25 AJñV, 2022 H$mo q^S>r hmo‘moOoZoQ> ‘|
H$sQ>ZmeH$ Adeofm| Ho$ {bE Am¶mo{OV {H$¶m J¶m& narjU gm‘J«r
{ZYm©[aV {V{W na 39 dm{UpÁ¶H$ narjU à¶moJembmAm| H$mo
AmBg Oob n¡H$ ‘| O‘o hþE n[apñW{V¶m| ‘| {dV[aV H$s JB© Wr& 

àË¶oH$ à{V^mJr à¶moJembm H$mo Adeof {ZJamZr ¶moOZm Ho$
AZwb¾H$ 9 Ho$ VhV {ZJamZr Ho$ {bE àXmZ H$s JB© 211
H$sQ>ZmeH$m| H$s bú¶ gyMr Ho$ AZwgma H$sQ>ZmeH$ Adeofm| Ho$
{bE q^S>r hmo‘moOoZoQ> narjU gm‘J«r H$m {dûcofU H$aZm Wm& nrQ>r
S>oQ>m Ho$ {dûcofU go, ¶h XoIm J¶m {H$ 39 à{V^mJr à¶moJembmAm|
‘| go 28 à¶moJembmAm| Zo g^r bú¶ {dûcofUm| Ho$ {bE
g§VmofOZH$ OoS>-ñH$moa àmá {H$¶m& 

S>r. A§Jya hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| H$m XjVm
narjU

¶h nrQ>r amC§S> 25 AJñV 2022 H$mo A§Jya hmo‘moOoZoQ> ‘| H$sQ>ZmeH$
Adeofm| Ho$ {bE Am¶mo{OV {H$¶m J¶m Wm& {ZYm©[aV {V{W na Xmo
g‘yhm|, E Am¡a ~r ‘| 55 dm{UpÁ¶H$ narjU à¶moJembmAm| H$mo
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A. Proficiency testing of Aflatoxin in Peanut
homogenate 

This PT round was organized on 11th April, 2022 for
aflatoxin in peanut homogenate. The PT test material
was distributed amongst 49 APEDA recognized
laboratories and other commercial food testing
laboratories. Each participant laboratory had to
analyse a homogenized test material of peanut for
aflatoxin as per the provided target list (AFB1, AFB2,
AFG1, AFG2). The results were received from the 40
participating laboratories within prescribed time-
scale; however, three laboratories did not submit the
results on time.

B. Proficiency testing of pesticide residues in
curry leaf homogenate

This PT round was organized on April 11th, 2022 for
pesticide residues in curry leaf homogenate. The test
material was distributed under frozen condition in ice
gel pack to the 37 commercial testing laboratories on
the scheduled date. Each participant laboratory had to
analyse a homogenized test material of curry leaf for
pesticide residues as per the provided target list of 211
pesticides to be monitored under Annexure 9 of
residue monitoring plan. From analysis of the PT data,
it was observed that out of 37 participant laboratories,
28 laboratories achieved satisfactory z-score for all
the target analytes. 

C. Proficiency testing of pesticide residues in okra
homogenate 

This PT round was organized on August 25th, 2022
for pesticide residues in okra homogenate. The test
material was distributed under frozen conditions in
ice gel pack to the 39 commercial testing laboratories
on the scheduled date. 

Each participant laboratory had to analyse a
homogenized test material of okra for pesticide
residues as per the provided target list of 211
pesticides to be monitored under Annexure 9 of
residue monitoring plan. From analysis of the PT data,
it was observed that out of 39 participant laboratories,
28 laboratories achieved satisfactory z-score for all
the target analytes.

D. Proficiency testing of pesticide residues in
grape homogenate 

This PT round was organized on August 25th, 2022
for pesticide residues in grape homogenate. The test
material was distributed under frozen conditions in
dry ice to the 55 commercial testing laboratories in
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narjU gm‘J«r {dV[aV H$s JB©& àË¶oH$ à{V^mJr à¶moJembm H$mo
Adeof {ZJamZr ¶moOZm Ho$ AZwb¾H$ 9 Ho$ VhV {ZJamZr Ho$ {bE
àXmZ H$s JB© 211 H$sQ>ZmeH$m| H$s bú¶ gyMr Ho$ AZwgma
H$sQ>ZmeH$ Adeofm| Ho$ {bE A§Jya hmoOoZoQ> narjU gm‘J«r H$m
{dûcofU H$aZm Wm& nrQ>r S>oQ>m Ho$ {dûcofU go, ¶h XoIm J¶m {H$
55 à{V^mJr à¶moJembmAm| ‘| go 33 à¶moJembmAm| Zo g^r bú¶
{dûcofUm| Ho$ {bE g§VmofOZH$ OoS>-ñH$moa hm{gb {H$¶m& 

Zm‘m§{H$V à¶moJembmAm| H$m AmH$bZ
‘m¡g‘ Ho$ Xm¡amZ Zm{‘V à¶moJembmAm| H$m {ZarjU Am¡a AmH$bZ
{H$¶m J¶m& ‘m¡g‘ Ho$ Xm¡amZ Hw$b 28 à¶moJembmAm| H$m ‘yë¶m§H$Z
{H$¶m J¶m Am¡a EZAmaEb ‘| VwbZmË‘H$ {dûcofU Ho$ {bE g^r
à¶moJembmAm| go à{V-Z‘yZo EH$Ì {H$E JE& EZAmaEb ‘| H$mC§Q>a
Z‘yZm| Ho$ {dûcofU na, EZAmaEb Ho$ n[aUm‘ Zm{‘V
à¶moJembmAm| Ho$ gmW VwbZr¶ nmE JE&

AZwnmbZ Om§M: A§Jya ‘| AmaE‘nr Ho$ AZwgma 5% Z‘yZm
{dûcofU
J«onZoQ> Ho$ ‘mÜ¶‘ go bJ^J 400+ H$mC§Q>a-Z‘yZo H$m {dûcofU
{H$¶m J¶m, {Og‘| n¡H$-hmCg, ’$m‘© Am¡a Zm‘m§{H$V à¶moJembmAm|
Ho$ Z‘yZo em{‘b Wo& g^r AZwb¾H$ 9 agm¶Zm| Ho$ {bE àË¶oH$
Z‘yZo H$m narjU {H$¶m J¶m& EZAmaEb ‘| MIo JE g^r Z‘yZm|
Ho$ n[aUm‘ g§~§{YV à¶moJembm n[aUm‘m| Ho$ g‘mZ Wo&

EZAmaEb, ^mH¥$AZwn-amA§AZwH|$ H$mo E’$EgEgEAmB©
g§X^© à¶moJembm Ho$ ê$n ‘| ‘mÝ¶Vm àmá h¡ 
^mH¥$AZwn-amA§AZwH|$ Ho$ EZAmaEb H$mo H$sQ>ZmeH$ Adeofm| Am¡a
EâbmQ>m°pŠgZ {dûcofU Ho$ {bE E’$EgEgEAmB© H$s amï´>r¶ g§X^©
à¶moJembm H$s ‘mÝ¶Vm àmá hþB© h¡& g§X^© Z‘yZo ‘w§~B© Am¡a H$moMrZ
Ho$ joÌr¶ E’$EgEgEAmB© H|$Ðm| go àmá {H$E JE Am¡a
E’$EgEgEAmB©-E‘AmaEb AZwnmbZ Ho$ {bE narjU {H$E JE&
‘w§~B© Ho$ joÌr¶ FSS-I H|$Ðm| go go~ (85), IOya (4), ~mXm‘
(2), g§Vam (1), ‘gmbo (5), Mm¶ (1), Moar (2), amBg nona
(2), AmBgŠ¶yQ²g (1), gyIr Iw~mZr (1), {N>bHo$ dmbo àyZ
(1), gyIr Moar (1), gyIm Zm[a¶b (1), gyIm ~oa (1), Mmdb
(1) Am¡a Am‹Sz> (1) àmá hþE Am¡a joÌr¶ H|$Ð go E’$EgEgEAmB©,
H$moMrZ Ho$ Orao H$m Z‘yZm ‘yë¶m§H$Z Ho$ {bE àmá hþAm Wm& Z‘yZm|
H$m {dûcofU EZAmaEb H$s ‘mZH$ g§MmbZ à{H«$¶m Ho$ AZwgma
{H$¶m J¶m& {dûcofU [anmoQ>© FSS-I joÌr¶ H|$Ðm| H$mo àñVwV H$s
JBª&

two Groups, A and B 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 211 pesticides to be monitored
under Annexure 9 of residue monitoring plan. From
analysis of the PT data, it was observed that out of 55
participant laboratories, 33 laboratories achieved
satisfactory z-score for all the target analytes.

Assessment of nominated laboratories
Inspection and assessment of the nominated
laboratories was carried out during the season. Total
28 laboratories were assessed during the ongoing
season and counter samples were collected from all
the labs for comparative analysis at NRL. On analysis
of the counter samples at NRL, the NRL results were
found to be comparable with those of nominated
laboratories.

Compliance check: 5% sample analysis as per
RMP in grape
Around 400+ number of counter-samples were
analysed through GrapeNet, which comprised the
samples from pack-houses, farms and nominated
laboratories. Each sample was tested for all the
Annexure 9 chemicals. The results of all the samples
tasted at NRL were similar to corresponding
laboratory results.

NRL, ICAR-NRCG Recognized As FSSAI
Reference Laboratory
NRL of ICAR-NRCG had received the recognition of
National Reference Laboratory of FSSAI for the
pesticide residue and aflatoxin analysis. The reference
samples had been received from regional FSSAI
centres of Mumbai and Cochin and tested for FSSAI-
MRL compliance. From the regional FSSAI centres
of Mumbai, apple (85), dates (4), almonds (2), orange
(1), spices (5), tea (1), cherry (2), rice paper (2),
iscutes (1), dry apricots (1), pitted prunes (1), dried
cherry (1), desiccated coconut (1), dry plum (1), rice
(1) and peach (1) were received and from the regional
centre of FSSAI, Cochin, a cumin sample was
received for evaluation. The samples were analyzed
as per the standard operating procedure of NRL. The
analysis reports were submitted to the FSSAI regional
centres. 
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amoJ ‘wº$ Am¡a Adeof AZwê$n A§Jya Ho$ CËnmXZ Ho$
{bE O¡d-JhZ amoJ à~§YZ H$m¶©H«$‘ H$m AmH$bZ
Am¡a H$m¶m©Ýd¶Z (EE‘EEEg)
A§Jya go Ow‹S>o amoJmUwAm| H$m AbJmd Am¡a bjU dU©Z
A§Jya go Ow‹S>o amoJmUwAm| H$mo ^mH¥$AZwn-amA§AZwH|$ Ho$ àm¶mo{JH$
A§Jya ~JrMm| go Q>o~b J«on {H$ñ‘ Wm°‘gZ grS>b¡g go n¥WH$ {H$¶m
J¶m& amoJmUwAm| H$mo ‘{U gVh go {d{^Þ {dH$mg MaUm| O¡go B©-
Eb 31, B©-Eb 35, B©-Eb 38 ‘| n¥WH$ {H$¶m J¶m& ‘{U
{dH$mg Ho$ {d{^Þ MaUm| ‘| gyú‘Ordm| H$s Hw$b Ordj‘ JUZm
(Q>rdrgr) {MÌ 41 ‘| {XImB© JB© h¡&

Evaluation and implementation of bio-
intensive disease management schedule for
production of disease free and residue
compliant grapes (AMAAS) 
Isolation and characterization of grape microbes
Grape associated microbes were isolated from
Thompson Seedless from the centre vineyard. The
microbes were isolated from berry surface at different
berry development stages viz. E-L 31, E-L 35, E-L 38.
The total viable count (TVC) of microorganisms at
different stage of berry development (fig. 41).

{MÌ 41. ‘{U  {dH$mg Ho$ {d{^Þ MaUm| ‘| gyú‘ Ordm| H$s Hw$b Ordj‘ JUZm
Fig. 41. Total viable count of micro-organisms at different stages of the berry growth
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n¥WH$ amoJmUwAm| H$mo nhMmZ Ho$ {bE ê$nmË‘H$ ê$n go M[aÌm§H$Z
{H$¶m J¶m& A§Jya ~ob H$s {d{^Þ ‘{U {dH$mg MaUm| go Hw$b 46
~¡ŠQ>r[a¶m, 36 H$dH$ Am¡a VrZ B©ñQ> ê$nmË‘H$ ê$n go {^Þ nmE
JE& Hw$b AmBgmoboQ²g ‘| go, 13 ~¡ŠQ>r[a¶b AmBgmoboQ²g J«m‘
ZoJo{Q>d, Zm°Z-ñnmoéboqQ>J, Zm°Z-‘moQ>mBb Am¡a em°Q>© am°S²g Wo, O~{H$
32 ~¡ŠQ>r[a¶b AmBgmoboQ²g J«m‘ nm°{O{Q>d am°S²g, ‘moQ>mBb Am¡a
ñnmoa ~ZmZo dmbo Wo, {gdm¶ EH$ OrdmUw Ho$ Omo J«m‘ nm°{O{Q>d
H$moŠgr, Zm°Z-‘moQ>mBb Am¡a Zm°Z ñnmoéboqQ>J Wm& ’$’y§$X AmBgmoboQ²g
H$m ê$nmË‘H$ bjU dU©Z OoZoam Šb¡S>moñnmo[a¶‘, AëQ>aZo[a¶m,
Eñna{Jbg, H$moboQ>mo{Q´>M‘ Am¡a E{nH$moH$‘ go {‘bVm OwbVm nm¶m
J¶m& 

OrZg ~o{gbg go g§~§{YV ~¡ŠQ>r[a¶b AmBgmoboQ²g ~mø H$mo{eH$s¶
{b{Q>H$ E§OmB‘ H$m CËnmXZ H$aZo ‘| gj‘ Wo Omo à{Vnjr Ho$ {bE
{Oå‘oXma hmo gH$Vo h¢&

The isolated microbes were morphologically
characterized for identification. Total 46
morphologically different bacteria, 36 fungi and three
morphologically distinct yeasts were detected from
different berry development stages of grapevine. Out
of the total isolates, 13 bacterial isolates were Gram
negative, non-sporulating, non-motile and short rods
while 32 bacterial isolates were Gram positive rods,
motile and spore forming except one bacterium which
was Gram positive cocci, non-motile and non-
sporulating. The morphological characterization of
fungal isolates resembled the genera viz.
Cladosporium, Alternaria, Aspergillus,
Colletotrichum and Epicoccum.

Bacterial isolates belonging to genus Bacillus were
able to produce extracellular lytic enzymes which
may be involved in the antagonism.
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A§Jya ‘| n§OrH¥$V H$dH$Zmer Ho$ gmW g§̂ m{dV ~m¶moH§$Q́>mob
AmBgmoboQ> Q´>mBH$moS>‘m© E’«$mohm{O©¶mZ‘ H$s AZwHy$bVm H$m
BZ {dQ´>mo {dûcofU
BZ {dQ´>mo H$ån¡{Q>{~{bQ>r EZm{b{gg go nVm Mbm h¡ {H$ Q´>mBH$moS>‘m©
E’«$mohm{O©¶mZ‘ EµOmopŠgñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, ‘oßQ>mBb
S>m¶ZmoH¡$n, âbŠgmnm¶amoŠg¡S> Am¡a nm¶amŠbmoñQ´>mo{~Z Am¡a gë’$a
Ho$ ’$m°‘y©boeZ Ho$ AZwHy$b Wm, O~{H$ hoŠgmH$moZmµOmob,
âbw{gbmµOmob Am¡a Q>o~wH$moZmµOmob Ho$ g§¶moOZ H$dH$Zmer Zo
Q´>mBH$moS>‘m© E’«$mohm{O©¶mZ‘ H$mo nyar Vah go amoH$ {X¶m&

In vitro analysis of compatibility of potential
biocontrol isolate Trichoderma afroharzianumwith
registered fungicides in grapes
In vitro compatibility analysis showed that
Trichoderma afroharzianum was compatible to
azoxystrobin, kresoxim methyl, meptyl dinocap,
fluxapyroxad and pyraclostrobin and formulations of
sulphur, whereas Hexaconazole, flusilazole and
combination fungicides of tebuconazole completely
inhibited Trichoderma afroharzianum.

EµOmopŠgñQ´>mo{~Z 
Azoxystrobin

J§YH$
Sulphur

AZwnMm[aV {Z¶§ÌU 
UTC

nmCS>ar {‘ëS>çy Ho$ {déÕ n§OrH¥$V H$dH$Zmer Ho$ gmW
~m¶moH§$Q´>mob EO|Q>m| H$s AZwHy$bVm Ho$ AmH$bZ H$m joÌ
narjU
A§Jya Ho$ nmCS>ar {‘ëS>çy H$mo {Z¶§{ÌV H$aZo ‘| n§OrH¥$V H$dH$Zmer
Ho$ gmW ~m¶moH§$Q´>mob EO|Q>m| H$s AZwHy$bVm AmH$bZ  H$aZo Ho$ {bE
joÌ narjU {H$¶m J¶m& n[aUm‘m| go nVm Mbm {H$ Q´>mBH$moS>‘m©

Field evaluation of compatibility of biocontrol
agents along with registered fungicides against
powdery mildew
A field trial was conducted to evaluate the
compatibility of biocontrol agents with registered
fungicides in controlling the powdery mildew of
grapes. The results showed that, Trichoderma

AZwnMm[aV {Z¶§ÌU
Untreated Control

Q´>mBH$moS>‘m© EñnaobmoBS²g / EµOmopŠgñQ´>mo{~Z
Trichoderma asperelloides / Azoxystrobin
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~o{gbg {bMo{Z’$mo{‘©g / EµOmopŠgñQ´>mo{~Z
Bacillus licheniformis / Azoxystrobin

~¡{gbg g~{Q>{bg / EµOmopŠgñQ´>mo{~Z
Bacillus subtilis / Azoxystrobin

A§Jya ‘| nmCS>ar {‘ëS>çy {Z¶§{ÌV hoVw ^mH¥$AZwn-
^m~mAZwg§ Ho$ Xmo à‘moQ>am| (AH$m© {‘aoH$b Am¡a AH$m©
EpŠQ>Zmo ßbg) Ho$ gmW ^mH¥$AZwn-amA§AZwH|$ ñQ´>oZ Am¡a
d‘udme H$m joÌ à^mdH$m[aVm AmH$bZ 
^mH¥$AZwn-^m~mAZwg§ Ho$ {‘aoH$b Am¡a AH$m© EpŠQ>Zmo ßbg,
d‘udm°e H$m Q´>mBH$moS>‘m© Eñnoaobm°BS²g Ho$ gmW BZ {dQ´>mo g§JVVm
AmH$bZ joÌ ‘| narjU go nhbo {H$¶m J¶m Wm& n[aUm‘m| go nVm
Mbm {H$ g^r {Zê$nU Q´>mBH$moS>‘m© EñnoaobmoBS²g Ho$ gmW AË¶{YH$
nmE JE& 

Xmo à‘moQ>a {Zê$nUm| O¡go AH$m© {‘aoH$b Am¡a AH$m© EpŠQ>Zmo ßbg
Ho$ joÌ AmH$bZ go nVm Mbm {H$  ~m¶moH§$Q́>mob EO|Q>m| Am¡a d‘udme
Ho$ gmW n[adV©Z H$aZo na {Zê$nUm| Zo ~ohVa àXe©Z {H$¶m& g^r

Evaluation of field efficacy of the formulations of
two promoters (Arka Miracle and Arka Actino
plus) from ICAR-IIHR along with ICAR-NRCG
strains and vermiwash in controlling the powdery
mildew of grapes
In vitro evaluation of compatibility of ICAR-IIHR
formulations viz. Miracle and Arka Actino Plus,
vermiwash with Trichoderma asperelloides were
carried out prior to applying in the field. Results
revealed that all the formulations were highly
compatible with Trichoderma asperelloides.

Field evaluation of formulations of two promoter
formulations viz. Arka Miracle and Arka Actino plus
revealed that the formulations performed better when
applied in alteration with biocontrol agents and

EñnaobmoBS²g H$mo EµOmopŠgñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, ‘oßQ>mBb
S>mBZmoH¡$n Am¡a µâbwŠgmnm¶amoŠg¡S> + nm¶amŠbmoñQ́>mo{~Z Am¡a gë’$a
Ho$ gmW d¡H$pënH$ ê$n go A§Jya H$s ~obm| Ho$ nmCS>ar {‘ëS>çy H$mo
{Z¶§{ÌV H$aZo ‘| à^mdr Wo& Q´>mBH$moS>‘m© EñnoaobmoBS²g/
EµOmopŠgñQ´>mo{~Z 23SC Zo 34.54 H$m PDC {XIm¶m, {OgHo$ ~mX
Q´>mBH$moS>‘m© EñnoaobmoBS²g/H«o$gm°pŠg‘ {‘WmBb (PDC 30.84)
Am¡a  Q´>mBH$moS>‘m© EñnoaobmoBS²g/‘oßQ>mBb{S>ZmoH¡$n 35.7% EC
(PDC 23.26) à^mdr Wo&

~o{gbg {bMo{Z’$mo{‘©g Am¡a ~¡{gbg g~{Q>{bg Ho$ ‘m‘bo ‘|
H$dH$Zmer EµOmopŠgñQ´>mo{~Z, H«o$gm°pŠg‘ {‘WmBb, gë’$a
Am¡a hoŠgmH$moZmµOmob nmCS>ar {‘ëS>çy {Z¶§{ÌV H$aZo ‘| g§JV nmE
JE&

asperelloides alternated with azoxystrobin, kresoxim
methyl, meptyl dinocap and fluxapyroxad+
pyraclostrobin and sulphur was effective in
controlling the powdery mildew of grapevines.
Trichoderma asperelloides / Azoxystrobin 23SC
showed PDC of 34.54 which was followed by
Trichoderma asperelloides/ Kresoxim methyl (PDC
30.84) and Trichoderma asperelloides/
Meptyldinocap 35.7% EC (PDC 23.26).

In case of Bacillus licheniformis and Bacillus
subtilis the fungicides azoxystrobin, kresoxim
methyl, sulphur and hexaconazole were found
more compatible in controlling powdery mildew
disease.
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{‘a¡H$b 10 g/ L 
Miracle 10 g/ L 

AH$m© EpŠQ>Zmoßbg 10gm/L 
Arka Actinoplus 10gm/L 

d‘udme 5ml/ L 
Vermiwash 5ml/ L

AZwnMm[aV {Z¶§ÌU 
Control

{MÌ 43. {‘aoH$b, AH$m© EpŠQ>Zmo ßbg Am¡a Q´>mBH$moS>‘m© EñnoaobmoBS²g Ho$ gmW d‘udm°e H$m BZ {dQ´>mo AZwHy$bVm AmH$bZ
Fig. 43. . In vitro compatibility evaluation of Miracle, Arka Actino Plus and vermiwash with Trichoderma asperelloides

{Zê$nUm| ‘|, AH$m© EpŠQ>Zmo ßbg amoJ H$mo {Z¶§{ÌV H$aZo ‘| g~go
à^mdr nm¶m J¶m& AZwnMm[aV {Z¶§ÌU (PDI-30-32.14) H$s
VwbZm ‘|, AH$m© EpŠQ>Zmo ßbg/Q́>mBH$moS>‘m© Egnrnr. amoJ H$mo {Z¶§ÌU
‘| (PDI-62.35) ~ohVa nm¶m J¶m {OgHo$ ~mX {‘aoH$b Am¡a
d‘udm°e à^dr Wo&  

AH$m© EpŠQ>Zmo-ßbg  6 {H$bmo/EH$‹S> + d‘udm°e  6 brQ>a/EH$‹S>/
Q>r. EñnaobmoBS²g (2 {‘br/br) H$s {‘Å>r H$s S´|>qMJ + Q>r.
A’«$moh{O©¶mZ‘ (2 {‘br/br) Ho$ CnMma ‘| VwbZmË‘H$ ê$n go
CnO Am¡a JwUdÎmm Ho$ ‘mnX§S>m| ‘| ^r ~ohVa Wo& 

^maVr¶ A§Jya ({dQ>rg ñnr.) Ho$ {bE S>r¶yEg
bjUm| H$m nwï>rH$aU (nrnrdr-E’$AmaE {dÎm
nmo{fV)
nrnrdr Am¡a E’$AmaE, ZB© {Xëbr ‘| A§Jya {H$ñ‘m| Ho$
n§OrH$aU Ho$ {bE XmpIb AmdoXZ 
nm¡Ym {H$ñ‘ Am¡a {H$gmZ A{YH$ma g§ajU àm{YH$aU, ZB© {Xëbr
‘| n§OrH$aU Ho$ {bE Xmo A§Jya {H$ñ‘m| (CËH$fm© Am¡a g¢Q>r grS>b¡g)
Ho$ AmdoXZ XmpIb H$aZo Ho$ {bE Zm{gH$ joÌ Ho$ Xmo A§Jya ~mJmZm|
H$m Xm¡am {H$¶m J¶m& S>r¶yEg ‘mnX§S>m| Ho$ AZwgma br JB© {Q>ßn{U¶m|
Ho$ AmYma na àm{YH$aU H$mo AmdoXZ àñVwV {H$E JE Am¡a dV©‘mZ
‘| ¶o {H$ñ‘| Am°Z-gmBQ> S>r¶yEg narjU Ho$ AYrZ h¢&

A§Jya ‘| Am°Z-gmBQ> S>r¶yEg narjU
S>r¶yEg {Xem{ZX}em| na Xg {H$ñ‘m| (‘m§Oar í¶m‘m, {gÕ JmoëS>Z,
ãb¡H$ Ho${dZ ~oar, ãbmJam Qy>, erOrZ 21, erOrZ 2, erOoZ 20,
erOrZ 13, Aam© ~Îmrg Am¡a B{Z¶mdZ) H$m Am°Z-gmBQ> S>r¶yEg
narjU {H$¶m J¶m& n§OrH$aU hoVw AmJo H$s à{H«$¶m Ho$ {bE VrZ
{H$ñ‘m| (‘m§Oar í¶m‘m, {gÕ JmoëS>Z Am¡a ãb¡H$ Ho${dZ ~oar) H$m
g§H${bV S>oQ>m àm{YH$aU, ZB© {Xëbr H$mo àñVwV {H$¶m J¶m&

vermiwash. Among all the formulations, Arka Actino
Plus was found most effective in controlling the
disease. Arka Actino Plus/Trichoderma spp. was
found superior in controlling the disease (PDI-30-
32.14) as compared to untreated control (PDI-62.35)
followed by Miracle and vermiwash.

Yield and quality parameters were also superior in
Arka actino-plus @ 6Kg/acre + Vermiwash @ 6L/
acre/ Soil drenching of T. asperelloides (2ml/L) +
Spray of T. afrohurzianum (2ml/L) treatment as
compared to others.

Validation of DUS descriptors for Indian
grapes (Vitis spp.) (PPVFRA funded)
Filing of application for registration of grape
varieties with PPV&FRA, New Delhi
Two grape gardens from Nashik region were visited
to assist the filing of applications of two candidate
grape varieties (Utkarsha and Santy Seedless) for
registration with Protection of Plant Variety and
Farmers’ Rights Authority, New Delhi. Applications
were submitted to the authority based on the
observations taken as per DUS criteria and at present
these varieties are under on-site DUS testing.

On-site DUS testing in grapes
On-site DUS testing in grapes was conducted for ten
varieties (Manjari Shyama, Siddh Golden, Black
Kwin Berry, Blagra two, sheegene 21, sheegene 2,
sheegene 20, sheegene 13, Arra thirty two and
Iniaone) based on the DUS guidelines. Compiled data
of three candidate varieties (Manjari Shyama, Siddh
Golden and Black Kwin Berry) were submitted to
PPVFR Authority, New Delhi for further processing
for registration. 



^mH¥$AZwn-amA§AZwH|$ dm{f©H$ à{VdoXZ 2022

99

nrnrdr Am¡a E’$Ama àm{YH$aU, ZB© {Xëbr Ho$ gmW
n§OrH¥$V {H$ñ‘
H|$Ð Ûmam àñVwV Am§H$‹S>m| Ho$ AmYma na, nrnrdr Am¡a E’$Ama
àm{YH$aU, ZB© {Xëbr Ho$ gmW n§OrH¥$V {H$ñ‘| Bg àH$ma Wt:

Variety registered with PPV&FR Authority, New
Delhi
Based on the data submitted by the centre, varieties
granted registration with PPV&FR Authority, New
Delhi were as follows:

H«$.g§. 
S.no.

{H$ñ‘ / Variety n§OrH$aU g§»¶m / 
Registration no.

‘m{bH$ / Owned by

1 ‘m§Oar í¶m‘m / Manjari Shyama REG/2020/101 (20/12/2022) ^mH¥$AZwn-amA§AZwH|$, nwUo 
ICAR-NRCG, Pune

2 {gÕ JmoëS>Z / Siddh Golden REG/2020/0134 (15/11/2022) lr. eqeÐ nmoVXma, gm§Jbr
Shri. Shashindra Potdar, Sangli

3 ãb¡H$ Ho${dZ ~oar / Black Kwin Berry REG/2020/0135 (15/11/2022) lr. O¶H$a ‘mZo, gm§Jbr 
Shri. Jaykar Mane, Sangli

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$ma Ûmam
{dÎm nmo{fV)
Wm°‘gZ grS>b¡g, ‘m§Oar ‘o{S>H$m, ‘m§Oar ZdrZ, ’¢$Q>mgr grS>bob¡
Am¡a ‘m§Oar í¶m‘m H$s ~obm| H$mo ~ZmE aIZo Ho$ {bE àWmAm| Ho$
‘mZH$ n¡Ho$O H$m nmbZ {H$¶m J¶m& {H«$‘gZ {gS>b¡g Ho$ gmR> nm¡Yo
bJmE JE& ñd‘y{bV ‘m§Oar ‘o{S>H$m Ho$ 265 nmYm| go J¡n {’$qbJ
^r H$s JB©& ‘¡¾r{e¶‘ H$s H$‘r XoIr JB© {Ogo ‘¡¾r{e¶‘ gë’o$Q>
Ho$ nUu¶ AZwà¶moJ Ûmam à~§{YV {H$¶m J¶m& {nN>bo dfm] H$s VwbZm
EÝW«oŠZmoO g§H«$m‘U ~hþV H$‘ Wm Am¡a amoJ Am¡a Obdm¶w H$s pñW{V
Ho$ AmYma na 10 {XZm| Ho$ A§Vamb na {W¶mo’$ZoQ> {‘WmBb 70WP
@1J«m/br Am¡a hoŠgmH$moZmµOmob 5Eggr @1{‘/br Ho$ d¡H$pënH$
ñào Ûmam g’$bVmnyd©H$ {Z¶§{ÌV {H$¶m J¶m& S>mB©-~¡H$ EH$ ~‹S>o
IVao Ho$ ê$n ‘| ahm Am¡a ~o‘m¡g‘ ~m[ae Ho$ H$maU BgH$m g§H«$‘U
A{YH$ Wm bo{H$Z Bgo H$m°na Am°ŠgrŠbmoamBS> @2J«m/br Am¡a
Q´>mBH$moS>‘m© @3{‘br/br Ho$ Cn¶moJ go {Z¶§{ÌV {H$¶m J¶m& {W«ßg
Ho$ à~§YZ Ho$ {bE ñnmBZoQ>moa‘ 11.2% Eggr H$m 0.5 {‘br/br
nmZr H$s Xa go à¶moJ {H$¶m J¶m& nÎmr ImZo dmbr B„r H$s g‘ñ¶m
~Zr ahr Am¡a {’$àmo{Zb 5 Eggr @1 {‘br/br Ho$ à¶moJ go
BgH$m {Z¶§ÌU {H$¶m J¶m& ¶ya¡{gb Am¡a 6~rE H$m ~{hOm©V
AZwà¶moJ ’$b H${bH$m {d^oXZ ‘| ~hþV à^mdr nm¶m J¶m&  

‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar ZdrZ Zo à{V ~ob Am¡gVZ H«$‘e…
10.2 {H$J«m Am¡a 7.9 {H$J«m ’$b {XE& ‘m§Oar ZdrZ H$s Ho$db
3 ~obm| ‘| ’$bZ nm¶m J¶m& ‘m§Oar ‘o{S>H$m ‘| g‘mZ a§J {dH$mg
Ho$ {bE E~rE @200{‘J«m/br nmZr H$m à¶moJ {H$¶m J¶m& EH$
{H$J«m ‘{U¶m| go bJ^J 650 {‘br ag àmá {H$¶m J¶m {OgH$m
Am¡gV 15°{~«Šg Wm&

Cultivation of Commercial Seedless
Varieties of Grapes at Taldangra Horti-
culture R & D Farms of Bankura District,
West Bengal (funded by State Govt. of
West Bengal)
The standard package of practices were followed to
maintain the vines of Thompson Seedless, Manjari
Medika, Manjari Naveen, Fantasy Seedless and
Manjari Shyama. Sixty plants of Crimson Seedless
were introduced. Gap filling was also done with 265
number of own-rooted grape vine Manjari Medika.
Magnesium deficiency was managed by foliar
application of magnesium sulphate. Anthracnose
attack was much less and was successfully controlled
by alternate sprays of Thiophanate methyl 70WP@
1g/L and Hexaconazole 5SC @ 1ml/L at 10 days
interval based on disease and climatic condition. Die-
back continued as a major menace and its attack was
more due to untimely rains but it was managed by the
application of copper oxychloride @2g/L and
Trichoderma @3ml/L. Application of spinetoram
11.2% SC at the rate of 0.5ml/L of water was done to
manage thrips. Leaf eating caterpillar continued to be
a problem and fipronil 5 SC@1ml/L was applied for
its control.  Exogenous application of uracil and 6BA
was found very effective in fruit bud differentiation. 

Manjari Medika and Manjari Naveen yielded fruits
with an average of 10.2 kg and 7.9 kg per vine
respectively. Only 3 vines of Manjari Naveen yielded
fruits. For uniform colour development in Manjari
Medika an application of ABA @200mg/L of water
was done. Approximately 650ml of juice which had
an average of 15°Brix was obtained from 1 kg berry.



Ob na H¥${f-g§K AZwg§YmZ n[a¶moOZm (MaU
IV): AmB©AmoQ>r  gj‘ g|ga AmYm[aV ñ‘mQ>©
qgMmB© à~§YZ àUmbr
¶h Ob na EJ«r-grAmanr ßboQ>’$m°‘© Ho$ VhV ̂ mH¥$AZwn Ûmam {dÎm
nmo{fV EH$ ~hþ-g§ñWmZ gh¶moJr n[a¶moOZm h¡& Bg n[a¶moOZm H$m
ZoV¥Ëd ‘hmË‘m ’w$bo H¥${f {dÚmnrR>, amhþar Ûmam ^mH¥$AZwn-
amA§AZwH|$, ^mH¥$AZwn-^m~mAZwg§  Am¡a ^mH¥$AZwn-^mOàg§ Ho$
gh¶moJr H|$Ðm| Ho$ ê$n ‘| {H$¶m Om ahm h¡& ¶h n[a¶moOZm H$m Xÿgam
df© h¡& BgH$m CÔoí¶ qgMmB© Ob AZwà¶moJ H$s à{H«$¶m H$mo
ñdMm{bV H$aZm Am¡a gmW hr S>ãë¶y¶yB© ‘| g|ga Am¡a IoT (B§Q>aZoQ>
Am°’$ qW½g) O¡gr VH$ZrH$m| go gwYma {H$¶m OmE Omo g|ga O¡go
ñ‘mQ>© CnH$aUm| H$m EH$ ZoQ>dH©$ h¡ Am¡a EH$ Xÿgao go Ow‹S>Zo Ho$ gmW
dmñV{dH$ g‘¶ S>oQ>m Am¡a gyMZm H$m Cn¶moJ H$aHo$ g‘¶ na {ZU©¶
g‘W©Z H$aVr h¡& 

df© Ho$ Xm¡amZ, H|$Ð ‘| A§Jya narjU Ho$ {bE EH$ EH$‹S> joÌ Ho$
àm¶mo{JH$ ’$m‘© H$s nhMmZ H$s JB©& àm¶mo{JH$ ^yI§S> H$s {‘Å>r
à{V{H«$¶m ‘| jmar¶ Wr, H$‘ CnbãY EZ, Cƒ CnbãY nr Am¡a
Ho$ ñVam| Ho$ gmW àH¥${V ‘| MyZoXma Wr& àm¶mo{JH$ ’$m‘© ‘| ñdMm{bV
‘m¡g‘ àUmbr Am¡a n§n {Z¶§ÌH$ ñWm{nV {H$E JE Wo Am¡a AmZo
dmbo AmYmar¶ N>§Q>mB© Ho$ ‘m¡g‘ Ho$ Xm¡amZ BgH$m narjU {H$¶m
OmEJm&

~mahdt ¶moOZm H$m KQ>H$-I "amï´>r¶ H¥${f ZdmMma
{Z{Y (EZEAmB©E’$)'
df© Ho$ Xm¡amZ, {d{^Þ AmB©nr g§ajU Am¡a ì¶mdgm¶rH$aU
J{V{d{Y¶m± H$s JBª&

AmB©Q>rE‘¶y
• "E àmogog ’$m°a {àno¶[a¨J EpŠQ>doQ>oS> H$m~©Z Z¡Zmonm{Q©>H$b

E§S> BQ²g EßbrHo$eZ' VH$ZrH$ Ho$ {bE noQ>|Q> AmdoXZ ^am
J¶m (AmdoXZ g§»¶m: 202221023880 {XZm§H$ 22/04/
2022)

• noQ>|Q> AmdoXZm| O¡go 201811033379 (26/07/2022 H$mo
gwZdmB©) Am¡a 202011014416 (26/08/2022 H$mo
gwZdmB©) Ho$ narjm [anmoQ>© Ho$ {bE H«$‘e… 09/08/2022 Am¡a
09/12/2022 H$mo AmB©nrAmo ‘| à{V{H«$¶m Xm¶a H$s JB©& 

EZ~rE AZwnmbZ
• noQ>|Q> AmdoXZ 201711020822 (g‘¥Õ Xhr ~ZmZo H$s EH$

{d{Y) Am¡a noQ>|Q> AmdoXZ 2017110219752 (E§Wmogm¶{ZZ
Am¡a CgH$s g§aMZm Ho$ {ZîH$f©U H$s EH$ {d{Y) Ho$ dm{f©H$
pñW{V [anmoQ>© àñVwV H$s JB©& 
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Agri-Consortium Research Project on
Water (Phase IV): IoT enabled sensor
based smart irrigation management
system
It is a multi-institute collaborative project funded by
ICAR under platform Agri-CRP on Water.  The
project is led by Mahatma Phule Krishi Vidyapeeth,
Rahuri with ICAR-NRCG, ICAR-IIHR and ICR-
IIWM as cooperating centres.  This is the second year
of the project.  The experiment was conceived with
the purpose to automate the process of irrigation water
application and simultaneously improve the WUE
through adoption of technologies like soil moisture
sensors and IoT (Internet of Things) which is a
network of smart devices such as sensors that
interconnects with each other with decision support
on time by using the real time data and information.

During the year, identified one experimental farm of
1 acre area for testing in grapes at the Centre.  The
soil of the experimental plot was alkaline in reaction,
calcareous in nature with low available N, high
available P and K levels.  The automatic weather
system and pump controllers were installed at the
experimental farm and will be tested during coming
foundation pruning season.

Component-I of the XII Plan Scheme
‘National Agriculture Innovation Fund
(NAIF)’
During the year, various IP protection and
commercialization activities were undertaken.

ITMU
• Patent application was filled for the technology ‘A

process for preparing activated carbon
nanoparticle and its application thereof’
(Application no: 202221023880 dated 22/04/2022)

• Response was filed for Examination Report for
patent applications viz. 201811033379 (Hearing on
26/07/2022) and 202011014416 (Hearing on
26/08/2022) at IPO on 09/08/2022 and
09/12/2022, respectively.

NBA compliances
• Yearly status report were submitted for patent

applications viz. patent application 201711020822
(A method of preparation of enriched yoghurt) and
patent application 2017110219752 (A method for
extraction of anthocyanins and composition
thereof).
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Am¶mo{OV H$m¶©H«$‘
Programs organized

H«$.g§.
S.no.

H$m¶©H«$‘ / Programme {XZm§H$ / Date à{V^mJr g§»¶m / 
No. of 

participants

à{V^mJr dJ© /
Participants 
Category

1 "{H$gmZ A{YH$mam| Ho$ g§ajU' na OmJê$H$Vm à{ejU H$m¶©H«$‘ /
Awareness training program on "Protection of farmer's
rights'

18.05.2022 
&

25.05.2022

26 

30

{H$gmZ
Farmers

2 EJ«rZmodoQ> B§{S>¶m {b{‘Q>oS> Ho$ gmW ~¡R>H$ / Meeting with
Agrinnovate India Ltd. 

03.06.2022 12 d¡km{ZH$
Scientist

3 EJ«rAmo{Q>Šg Q>oŠZmobm°OrO (Amonrgr) àmBdoQ> {b{‘Q>oS> Ho$ {bE
"A§Jya S>rEgEg EnrAmB©', amoJ Am¡a H$sQ> EnrAmB© na àm¡Úmo{JH$s
à{ejU H$m hñVm§VaU / 
Transfer of technology training on "Grape DSS -PI",
Disease and Pest API, for Agriotics Technologies (OPC)
Private Limited

03.09.2022 4 J«mhH$ H$‘©Mmar
Client Staff

4 EJ«rAmo{Q>Šg Q>oŠZmobm°OrO (Amonrgr) àmBdoQ> {b{‘Q>oS> Ho$ {bE
"A§Jya S>rEgEg EnrAmB©', amoJ Am¡a H$sQ> EnrAmB© na àm¡Úmo{JH$s
Transfer of technology training on "Grape DSS -PI",
Nutrition and Irrigation API for Agriotics Technologies
(OPC) Private Limited

07.09.2022 
&

30.09.2022

5 

5

J«mhH$ H$‘©Mmar
Client Staff

àmá noQ>|Q> gma§e
Summary of patents granted 

AmdoXZ H«$. /
Application No.

BZmodoeZ/àm¡Úmo{JH$s/CËnmX/{H$ñ‘ H$m Zm‘ 
Name of Innovation/Technology/Product/
Variety

XmpIbo H$s {V{W / 
Date of Filing

noQ>|Q> g§. / 
Patent No.

AZwXmZ {V{W / 
Date of Grant

201711021975 E§Wmogm¶{ZZ {ZîH$f©U Am¡a g§KQ>Z {d{Y / 
A method for extraction of anthocyanins and
composition thereof

22.04.2022 397899 27.05.2022

201811033379 Jwbm~r ‘rbr~J Ho$ {bE ZdrZ AmH${f©V H$aZo dmbo
’o$amo‘moZ H$m AbJmd Am¡a nhMmZ Am¡a BgHo$ g§ûcofU
H$s {d{Y / 
Isolation and identification of novel attractant
pheromone for pink mealybug and its method of
synthesis 

05.09.2018 415258 23/12/2022

• EZ~rE Ho$ ’$m°‘© III ‘| AmdoXZ go g§~§{YV noQ>|Q> AmdoXZ g§»¶m:
201811033379 Ho$ {bE AmB©nrAma Ho$ {bE AmdoXZ H$aZo
Ho$ {bE EZ~rE AZw‘moXZ àmá {H$¶m (’$mBb g§»¶m 4413)&

• noQ>|Q> AmdoXZ g§»¶m: 201811033379 Ho$ {bE 22 Zd§~a
2022 H$mo EZ~rE Ho$ gmW E~rEg g‘Pm¡Vm {H$¶m J¶m& 

• Obtained NBA approval for applying for IPR
for Patent Application No.: 201811033379
against NBA application in Form III (File no
4413). 

• Executed ABS agreement with NBA on 22 Nov
2022 for Patent Application No.: 201811033379.
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• 28 Zd§~a 2022 H$mo Omar A§Vaamï´>r¶ ñVa na ‘mÝ¶Vm àmá
AZwnmbZ à‘mU nÌ àmá hþAm ({d{eï> nhMmZH$Vm©
(¶yAmB©S>r) ABSCH-IRCC-IN-262752-1), EH$
na{‘Q> ¶m BgHo$ g‘H$j ^maV/NBA Ho$ {bE EŠgog Am¡a
bm^-gmPmH$aU pŠb¶[a¨J-hmCg H$mo CnbãY H$am¶m J¶m
/NBA/9/4413 (noQ>|Q> AmdoXZ g§»¶m 201811033379
Ho$ g§~§Y ‘|)&

{Zînm{XV g‘Pm¡Vo
• Xmo H§$n{Z¶m| E{‘H$g EJ«mo Q>oH$ Am¡a EJ«rAmo{Q>Šg Q>oŠZmobm°OrO

(Amonrgr) àmBdoQ> {b{‘Q>oS> Ho$ gmW A§Jya àm¡Úmo{JH$s Ho$ {bE
{ZU©¶ g‘W©Z àUmbr Ho$ {bE àm¡Úmo{JH$s bmBg|g g‘Pm¡Vo
(Q>rEbE) na hñVmja {H$E JE& 

• Jwbm~r ‘rbr~J Ho$ {bE ZdrZ AmH${f©V H$aZo dmbo ’o$amo‘moZ
H$m AbJmd Am¡a nhMmZ Am¡a BgHo$ g§ûcofU H$s {d{Y' (noQ>|Q>
AmdoXZ g§»¶m 201811033379) na EZ~rE Ho$ gmW
28/11/2022 H$mo hñVmja {H$E JE&

• ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo Am¡a E‘AmB©Q>r
ñHy$b Am°’$ ~m¶moB§Or{Z¶[a¨J gmB§goO E§S> [agM©, E‘AmB©Q>r
H$bm, {S>OmBZ Am¡a àm¡Úmo{JH$s {dœ{dÚmb¶, nwUo H$s EH$
KQ>H$ BH$mB©, {OgH$m ‘w»¶mb¶ bmoZr H$b^moa, nwUo (‘hmamï´>)
‘| h¡, Ho$ ~rM N>mÌm| Ho$ à{ejU/ñZmVH$moÎma AZwg§YmZ H$s
gw{dYm hoVw EH$ g‘Pm¡Vm kmnZ 09/11/2022 H$mo hñVmja
{H$¶m J¶m&

H¥${f ì¶dgm¶ CØdZ (E~rAmB©) H|$Ð ~mahdt
¶moOZm H$m KQ>H$-II "amï´>r¶ H¥${f ZdmMma {Z{Y
(EZEAmB©E’$)'
df© 2020 Ho$ Xm¡amZ ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð ‘|
EH$ EJ«r-{~OZog BZŠ¶y~oeZ H|$Ð H$s ñWmnZm H$s JB©& ¶h Bg
H|$Ð H$m Vrgam df© Wm& g‘rjmYrZ Ad{Y Ho$ Xm¡amZ {ZåZ{bpIV
J{V{d{Y¶m§ H$s JBª&

gbmhH$ma g{‘{V H$s ~¡R>H|$
df© 2022 Ho$ Xm¡amZ gbmhH$ma g{‘{V H$s gmV ~¡R>H|$ Am¶mo{OV
H$s JBª& Xg go A{YH$ n[a¶moOZmAm| H$m AmH$bZ Am¡a MMm© H$s
JB©& BZ‘o go 07 n[a¶moOZmAm| H$mo ^mH¥$AZwn-amA§AZwH|$, nwUo
E~rAmB© H|$Ð go g‘W©Z XoZo H$s {g’$m[ae H$s JB©&&

E‘AmoE na hñVmja H$aZo dmbo H$m¶©H«$‘ 
^mH¥$AZwn-am.A§.AZw.H|$., nwUo Ho$ E~rAmB© H|$Ð H$mo H$B© àñVmd
àmá hþE Wo& àñVmdm| H$s Om§M Am¡a {dñV¥V MMm© Ho$ ~mX Hw$N>
’$‘m] Ho$ gmW MoAs na hñVmja {H$E JE.

• Received an internationally recognized certificate
of compliance issued on 28th  November 2022
with unique identifier (UID) ABSCH-IRCC-IN-
262752-1, a permit or its equivalent made
available to the Access and Benefit-sharing
Clearing-House for India/NBA/Appl/9/4413 (with
respect to Patent Application No. 201811033379).

Agreements executed 
• Technology License Agreement (TLA) signed for

Decision Support System for Grapes technology
with two firms viz. Amicus Agro Tech and
Agrinnovate India Ltd. and Agriotics Technologies
(OPC) Private Limited and Agrinnovate India Ltd.

• ABS agreement for the technology ‘Isolation and
identification of novel attractant pheromone for
pink mealybug and its method of synthesis’ (Patent
Application no. 201811033379) was signed with
NBA on 28/11/2022.

• An Umbrella Memorandum of Understanding
between ICAR-National Research Centre for
Grapes, Pune and MIT School of Bioengineering
Sciences & Research, a constituent unit of MIT
Art, Design and Technology University, Pune
having its headquarters at Loni Kalbhor, Pune
(Maharashtra) has been signed for facilitating
Students’ training/postgraduate Research on
09/11/2022.

Agri-Business Incubation (ABI) Centre
Component-II of the XII Plan Scheme
‘National Agriculture Innovation Fund
(NAIF)’
An Agri-Business Incubation Centre was established
at ICAR-National Research Centre for Grapes during
2020. This was third year of this centre. During the
reporting period following activities were conducted.

Advisory Committee Meetings 
Seven meetings of advisory committee were
conducted during the year 2022. More than 10
projects were evaluated, discussed and out of them 07
projects were recommended for extending support
from ABI Centre of ICAR-NRC for Grapes, Pune.  

Memorandum of Agreements (MoAs)  events
Several proposals were received to the ABI Centre of
ICAR-NRC for Grapes, Pune. After screening the
proposals and thorough discussions MoAs were
signed with some of the firms.
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H¥${f-ì¶dgm¶ {dH$mg/OmJê$H$Vm go g§~§{YV J{V{d{Y¶m§
Activities related to Agri-business Development/awareness

H«$.g. 
S.no.

H¥${f-ì¶dgm¶ {dH$mg/OmJê$H$Vm H$m¶©H«$‘ / 
Agri-business Development/Awareness Programs Programme

VmarI / 
Date

à{V^mJr g§»¶m / 
No. of

participants

1 Ho$drHo$ ImanwS>r, OmbZm (E‘Eg) ‘| JwUdÎmm {H$e{‘e CËnmXZ na H¥${f CÚ{‘Vm
CÝ‘wIrH$aU H$m¶©H«$‘ / 
Agripreneurship orientation program on Quality raisin production at KVK
Kharpudi, Jalna (MS)

18/06/2022 40

2 H¥${f Am¡a {H$gmZ H$ë¶mU ‘§Ìmb¶ H$s AmaHo$drdm¶-AmaEE’$Q>rEEAma ¶moOZm H$m
CÝ‘wIrH$aU Am¡a grAmB©AmagrAmoQ>r AmaHo$drdm¶ AmaEE’$Q>rEEAma-E~rAmB©, ‘w§~B© H$s
J{V{d{Y¶m± Am¡a E~rAmB© H|$Ð, nwUo Ho$ H¥${f CÚ{‘Vm CÝ‘wIrH$aU H$m¶©H«$‘ Am¡a
J{V{d{Y¶m± / 
Orientation of RKVY-RAFTAAR scheme of Ministry of -griculture and
Farmers Welfare and activities of CIRCOT RKVY RAFTAAR-ABI, Mumbai
and Agripreneurship orientation program and activities of ABI Centre NRCG,
Pune 

27/09/2022 37

CÚ‘r {dH$mg go g§~§{YV J{V{d{Y¶m§
Activities related to Entrepreneur Development

H«$.g.
S.no.

CÚ‘r {dH$mg H$m¶©H«$‘ / Entrepreneur Development Programme VmarI / 
Date

à{V^mJr g§»¶m /
No. of

participants

1 ‘{hbm CÚ{‘Vm {dH$mg H$m¶©H«$‘ Ho$ VhV, Ho$drHo$, WoZr, V{‘bZmSw> ‘| A§Jya Ho$ nU© Am¡a
ag Ho$ AH©$ go gm~wZ H$s ~ZmdQ> na EH$ {Xdgr¶ à{ejU H$m Am¶moOZ {H$¶m J¶m& / 
Under Women Entrepreneurship Development Program, organized one day
training on Preparation of soap from grape leaf and grape juice extract at KVK,
Theni, Tamil Nadu.

02/04/2022 24

2 Z§Xmnwa ({Obm-OmbZm) ‘| {H$e{‘e ~ZmZo H$s VH$ZrH$ na àXe©Z / 
Demonstration on Raisin Making Technology at Nandapur (Dist- Jalna)

26/02/2022 45

3 ‘¡ZoO, h¡Xam~mX Am¡a ^mH¥$AZwn-amA§AZwH|$, nwUo Ho$ E~rAmB© H|$Ð Ûmam g§¶wº$ ê$n go
Am¶mo{OV A§Jya ‘| CÚ{‘Vm {dH${gV H$aZo Ho$ {bE A{^Zd Ñ{ï>H$moU na VrZ {Xdgr¶
à{ejU H$m¶©H«$‘ / 
Three days training program on Innovative Approaches to Develop
Entrepreneurship in Grapes jointly organized by MANAGE, Hyderabad and
ABI Centre of ICAR-NRCG, Pune

08/03/2022
to

10/03/2022 

67

4 à{ejU H$m¶©H«$‘: A§Jya ‘yë¶ g§dY©Z Am¡a ^mH¥$AZwn-amA§AZwH|$, nwUo ‘| E’$nrgr g§MmbZ / 
Training Program: Value addition in grapes and FPC operations at ICAR-NRCG,
Pune

25/04/2022 15
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n¡Zb MMm© 
Panel discussion 

~mVMrV/àm¡Úmo{JH$s MMm©
Negotiation/Technology Discussions

H«$.g. 
S.no.

{df¶ / Topic VmarI / 
Date

à{V^mJr g§»¶m / 
No. of

participants

1 ^mH¥$AZwn-amA§AZwH|$, nwUo ‘| Q>o~b A§Jya H$s JwUdÎmm Am¡a {dnUZ ‘wÔm| na n¡Zb MMm© / 
A panel discussion on Quality and marketing issues of table grapes at ICAR-
NRCG, Pune

09/06/2022 94

H«$.g. 
S.no.

{df¶ / Topic VmarI / 
Date

1 lr MoVZ MìhmU Am¡a lr‘Vr MìhmU Ho$ gmW A§Jya Ho$ {bE ^mH¥$AZwn-amA§AZwH|$, nwUo ‘| E~rAmB© H|$Ð
n[a¶moOZm Ho$ VhV ‘yë¶dY©Z ‘| Am¡fYr¶ O‹S>r-~y{Q>¶m| Am¡a A§Jya Ho$ Cn-CËnmXm| Ho$ Cn¶moJ Ho$ g§~§Y ‘|
àm¡Úmo{JH$s MMm© / 
Technology discussion with Mr. Chetan Chavan and Mrs. Chavan regarding utilization of
medicinal herb and grape by-products in value addition under ABI Centre Project at ICAR-NRC
for Grapes 

25/06/2022

2 ^mH¥$AZwn-amA§AZwH|$, nwUo Ho$ E~rAmB© H|$Ð n[a¶moOZm Ho$ VhV A§Jya An{eï> go E§Wmogm¶{ZZ {ZîH$f©U VH$ZrH$
Am¡a Z¡Zmo H$sQ>ZmeH$m| Am¡a ~m¶monm°{b‘[aH$ àm¡Úmo{J{H$¶m| Ho$ {dH$mg Ho$ g§~§Y ‘| lr AemoH$ Amoå~mgo Am¡a lr
Am{XË¶ Amoå~mgo Ho$ gmW àm¡Úmo{JH$s MMm© / 
Technology Discussion with Mr. Ashok Ombase and Mr. Aditya Ombase regarding anthocyanin
extraction technology from grape waste and development of Nano pesticides and biopolymeric
technologies under ABI Centre Project at ICAR-NRC for Grapes

24/08/2022

E‘AmoE na hñVmja H$m¶©H«$‘
Memorandum of Agreements (MoAs) signing events

g§.H«$. 
S.no.

ì¶dgm¶-g§K / Firm E~rAmB© g‘W©Z / ABI support {H$E JE E‘AmoE
hñVmja / 

MoA signed

1 OmbZm go {H$gmZ g‘yh (lr ^r‘amO IamV)
Farmers Group from Jalna (Mr. Bhimraj
Kharat)

{H$gmZ CËnmXH$ H§$nZr H$s ñWmnZm / 
Establishment of farmer producers' company

7/04/2022

2 gwXe©Z E§Q>aàmBOoO àmBdoQ> {b{‘Q>oS> 
(lr amOoÝÐ dmK‘mo‹S>o) / 
Sudarshan Enterprises Pvt. Ltd. 
(Mr. Rajendra Waghmode)

A§Jya Ho$ ag Am¡a {H$e{‘e Ho$ {bE {Z¶m©V Ion go
AñdrH¥$V A§Jya ‘{U¶m| H$m Cn¶moJ / 
Utilization of rejected grape berries from export
consignment for grape juice and raisins

7/04/2022
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BZŠ¶y~oQ>rO H$s ‘mÝ¶Vm
^mH¥$AZwn-^mH¥$AZwg§, ZB© {Xëbr ‘| 17-18 Zd§~a, 2022 H$mo
Am¶mo{OV H¥${f ñQ>mQ>©An H$m°ÝŠbod Am¡a {H$gmZ gå‘obZ ‘| ñQ>mQ>©-
An {dMmam| H$mo àñVwV H$aZo Ho$ {bE ^mH¥$AZwn Ho$ AmB©nrQ>rE‘
Ûmam ì¶dgm¶ g§K am¶ñZoar EbEbnr, EH$ BZŠ¶y~oQ>r H$s nhMmZ
H$s JB©& H§$nZr Ho$ à{V{Z{Y Zo AñdrH¥$V {H$e{‘e go {dH${gV
Cƒ ‘yë¶ Am¡a A{ÛVr¶ CËnmXm| H$mo àX{e©V {H$¶m&

E~rAmB© H|$Ð Ho$ EH$ BZŠ¶y~oQ>r EJ«moOr Am°J}{ZŠg àmBdoQ> {b{‘Q>oS>
Ho$ lr ‘hoe bm|Yo Zo 17 AJñV 2022 H$mo ’$m°qbJ dm°ëg b¡~,
H$mobH$mVm ‘| ‘moQ>o AZmO Ho$ A{^Zd Cn¶moJ go Hw$nmofU H$m
‘wH$m~bm H$aZo Ho$ {bE nhbm ñWmZ hm{gb {H$¶m& BgHo$ Abmdm,
ñQ>mQ>©-An H$mo ~{b©Z, O‘©Zr ‘| ½bmo~b ’$m°qbJ dm°ëg {’$Zmbo ‘|
AnZo ZdmMmam| H$mo àñVwV H$aZo Ho$ {bE ^r MwZm&

^mH¥$AZwn-A^mg§AZw n[a¶moOZm-’$b (A§Jya)
^mH¥$AZwn-A^mg§AZwn ’$b Ho$ VhV ̂ mH¥$AZwn-amA§AZwHo$, nwUo,
A§Jyam| na H$m‘ H$a aho H|$Ðm| ‘| go EH$ h¡& ¶h H|$Ð, A^mg§AZwn
Ho$ VhV 7 H|$Ðm| O¡go bw{Y¶mZm, ‘§Xgm¡a, no[a¶mHw$b‘, nwUo, amhþar,
amO|ÐZJa Am¡a {dO¶nwam ‘| Mb aho A§Jya à¶moJm| Ho$ {bE EH$
g‘Ýd¶ H|$Ð Ho$ ê$n ‘| ^r H$m‘ H$a ahm h¡& Bg g‘¶  H|$Ð ‘| N>h
narjU Mb aho h¢&

a§JrZ A§Jya {H$ñ‘m| H$m AmH$bZ (1.4.7.OrAma.)
CnO Am¡a JwUdÎmm Ho$ {bE N>h a§JrZ Q>o~b A§Jya {H$ñ‘m| (aoS>
½bmo~, ’¢$Q>mgr grS>b¡g, {H«$‘gZ grS>b¡g, ‘m§Oar í¶m‘m,
ZmZmgmho~ nn©b grS>b¡g Am¡a eaX grS>b¡g) H$m ‘yë¶m§H$Z {H$¶m
J¶m& XO© {H$E JE ‘mnX§S>m| ‘|, à{V ~ob CnO (grdr: 26.1%),
à{V ~ob ’$bXma Ho$Z H$s g§»¶m (grdr: 24.9%), à{V ~ob
JwÀN> g§»¶m (grdr: 24.9%) Am¡a JwÀN> dOZ (grdr:15.3%)
Ho$ {bE Cƒ {^ÞVm XO© H$s JB©& hmbm§{H$ aoS> ½bmo~ ‘| JwÀN>

Recognition of Incubates
M/s Raisnery LLP, an incubatee was identified by
IPTM of ICAR to present start-up ideas in the
Agri Startup Conclave and Kisan Sammelan held
on 17-18th Nov, 2022 at ICAR-IARI, New
Delhi. Representative of company showed high
value and unique products developed from rejected
raisins.

One of the imminent incubatee of ABI Centre Mr.
Mahesh Londhe of M/s AgroZee Organics Pvt. Ltd.,
secured first place for combating malnutrition through
innovative use of millets at Falling Walls Lab,
Kolkata, on 17 August 2022. Furthermore, the start-
up was also selected to present his innovations at the
Global Falling Walls Finale in Berlin, Germany.

ICAR-AICRP on Fruit (Grapes)
ICAR-NRC for Grapes, Pune is one of the centre
working on grapes under ICAR-AICRP on Fruits.
Centre is also working as a coordinating centre for
grape experiments allotted to 7 centres i.e., Ludhiana,
Mandsaur, Periyakulam, Pune, Rahuri, Rajendranagar
and Vijaypura under AICRP mode. At present six
trials are on-going at this Centre.

Evaluation of coloured table varieties (1.4.7.Gr)
Six coloured table grape varieties (Red Globe,
Fantasy Seedless, Crimson Seedless, Manjari
Shyama, Nanasaheb Purple Seedless and Sharad
Seedless) were evaluated for yield and quality. Among
the parameters recorded, higher variations were
recorded for yield per vine (CV: 26.1%), number of
fruitful canes per vine (CV: 24.9%), number of
bunches per vine (CV: 24.9%) and bunch weight (CV:
15.3%). Although the bunch weight was maximum in

g§.H«$. 
S.no.

ì¶dgm¶-g§K / Firm E~rAmB© g‘W©Z / ABI support {H$E JE E‘AmoE
hñVmja / 

MoA signed

3 bVm ImÚ CËnmX àmBdoQ> {b{‘Q>oS> (lr‘Vr
brZm gmd§V) / 
Lata Food Products Pvt. Ltd (Mrs.
Leena Sawant)

~ƒm| Am¡a d¶ñH$m| Ho$ {bE nmofU ~ma H$m {dH$mg /
Development of nutrition bar for children and
Adult

30/07/2022

4 am¶ñZoar EbEbnr (lr gwOrV Hw$Xbo Am¡a lr
aD$’$ ZmBH$dm‹S>r) / 
Raisnery LLP (Mr. Sujit Kudale and Mr
Rauf Naikwadi)

{H$e{‘e Om‘ Am¡a {H$e{‘e ‘mCW ’«o$eZa H$m CËnmXZ /
Production of raisin jam and raisin mouth
freshener

30/07/2022



dOZ A{YH$V‘ nm¶m J¶m, bo{H$Z ‘m§Oar í¶m‘m ‘| à{V ~ob
JwÀN> H$s A{YH$V‘ g§»¶m Zo CƒV‘ CnO (20.0 {H$J«m/~ob)
àmá H$aZo ‘| ¶moJXmZ {X¶m& aoS> ½bmo~ ‘| CƒV‘ eoë’$ bmB’$
XO© H$s JB© Am¡a CgHo$ ~mX {H«$‘gZ grS>b¡g H$m ñWmZ ahm& CnO
Am¡a JwUdÎmm Ho$ g§~§Y ‘| {H$ñ‘m| Ho$ àXe©Z Ho$ ì¶mnH$ {dûcofU
Ho$ AZwgma, ‘m§Oar í¶m‘m Am¡a aoS> ½bmo~ H$mo loð> nm¶m J¶m&

{H$e{‘e {H$ñ‘m| H$m AmH$bZ (1.4.8.OrAma.)
{H$e{‘e CÔoí¶ Ho$ {bE Hw$b Mma {H$ñ‘m| O¡go ‘{~©Z grS>b¡g,
2 EŠbmoZ, ‘m§Oar {H$e{‘e Am¡a Wm°‘gZ grS>b¡g H$m ‘yë¶m§H$Z
{H$¶m J¶m& ‘m§Oar {H$e{‘e ‘| à{V ~ob A{YH$V‘ CnO (9.02
{H$J«m) XO© H$s JB©, O~{H$ Ý¶yZV‘ ‘a~rZ grS>b¡g (7.15 {H$J«m)
‘| XO© H$s JB©& 

Wm°‘gZ grS>b¡g H$s VwbZm ‘| ‘m§Oar {H$e{‘e ‘| A{YH$V‘
Q>rEgEg, {H$e{‘e [aH$dar Am¡a g‘J« ñdrH$m¶©Vm XO© H$s JB©
Am¡a AÝ¶ {H$ñ‘m| H$s VwbZm ‘| ~ohVa nm¶m J¶m&

ag {H$ñ‘m| H$m AmH$bZ (1.4.9.OrAma.)
ag à¶moOZ Ho$ {bE, N>h {H$ñ‘m| H$m AmH$bZ {H$¶m J¶m& n§Om~
E‘EgrEg nn©b OëX n[an¹$ hmoZo dmbr nmB© JB©& ‘m§Oar ‘o{S>H$m
Zo 13.54 {H$J«m/~ob H$s A{YH$V‘ CnO Ho$ gmW loð>Vm {XImB©,
Jwbm~r � ~¢Jbmoa nn©b ‘| A{YH$V‘ Oyg [aH$dar (69.81%)
nmB© JB©, BgHo$ ~mX ‘m§Oar ‘o{S>H$m (67.81%) Am¡a n§Om~
E‘EgrEg nn©b (67.19%) H$m ñWmZ ahm& Am°J}ZmobopßQ>H$
Q>opñQ>§J Ho$ g§~§Y ‘|, AH$m© í¶m‘ Ho$ ~mX ‘m§Oar ‘o{S>H$m H$mo
A{YH$V‘ ‘yë¶m| Ho$ gmW n§OrH¥$V {H$¶m J¶m& CnO Am¡a JwUdÎmm
{deofVmAm|, CnO j‘Vm, Oyg [aH$dar Am¡a Am°J}ZmobopßQ>H$
‘mnX§S>m| H$mo Ü¶mZ ‘| aIVo hþE; ‘§Oar ‘o{S>H$m ~ohVa nmB© JB©&

{d{^Þ ‘ybd¥ÝVm| na dm{UpÁ¶H$ A§Jya H$s {H$ñ‘m| H$m
AmH$bZ (2.4.1.OrAma.)
Mma ‘ybd¥§V (110Ama, EgAmo 4, 1103nr Am¡a S>m°J[aO) na
Wm°‘gZ grS>b¡g Ho$ àXe©Z H$m AmH$bZ {H$¶m J¶m Am¡a BgH$s
ñd‘y{bV ~obm| go VwbZm H$s JB©& S>m°J[aO ‘ybd¥§V ‘| C„oIZr¶
ê$n go CƒV‘ CnO (15.84 {H$J«m/dmBZ) XoIr JB©, {OgHo$
~mX 110Ama (14.51 {H$J«m/~ob) ‘| nmB© JB©& S>m°J[aO ‘| à{V
~ob A{YH$V‘ JwÀN>o, JwÀN> dOZ, 100 ‘{U dOZ Am¡a ‘ogmoH$mn©
Ñ‹T>Vm (43.40 ZJ, 365.10 J«m‘, 267.32 J«m‘ Am¡a
70.30%) XO© H$s JB©& EgAmo 4 ‘ybd¥§V na CƒV‘ ‘{U ì¶mg
(15.44 {‘‘r) XO© {H$¶m J¶m& Bg{bE, g‘J« ‘mnX§S>m| na {dMma
H$aVo hþE CnO KQ>H$m| Ho$ AmYma na, S>m°J[aO AÝ¶ ê$Q>ñQ>m°Šg
H$s VwbZm ‘| ~ohVa nm¶m J¶m& 
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Red Globe, but maximum number of bunches per vine
contributed to the highest yield of the Manjari
Shyama (20.0 kg/vine). Highest shelf life was
recorded in Red Globe followed by Crimson Seedless.
As per comprehensive analysis of performance of the
varieties with respect to yield and quality, Manjari
Shyama and Red Globe were found superior.

Evaluation of raisin varieties (1.4.8.Gr.)
Total four varieties i.e. Merbein Seedless, 2A-Clone,
Manjari Kishmish and Thompson Seedless were
evaluated for raisin purpose. Maximum yield per vine
(9.02 kg) was recorded in Manjari Kishmish while
minimum i.e. 7.15 kg was in Merbein Seedless (7.15
kg). 

Manjari Kishmish was recorded with maximum TSS,
raisin recovery and overall acceptability as compared
to Thompson Seedless and found superior as
compared to other varieties.

Evaluation of juice varieties (1.4.9.Gr.) 
Six varieties were evaluated for juice purpose. Punjab
MACS Purple was earliest to mature. Manjari Medika
showed superiority with maximum yield of 13.54
kg/vine, however maximum juice recovery was found
in Gulabi x Bangalore Purple (69.81%) followed by
Manjari Medika (67.81 %) and Punjab MACS Purple.
(67.19%). With respect to organoleptic tasting, Arka
Shyam was registered with maximum values followed
by Manjari Medika. Considering yield and quality
attributes, yield potential, juice recovery and
organoleptic parameters; Manjari Medika was found
better.

Evaluation of commercial grape varieties on
different rootstocks (2.4.1.Gr.)
Thompson Seedless was evaluated for its performance
on four rootstocks (110R, SO4, 1103P and Dogridge)
and compared with own root vine. Significantly
highest yield was observed in Dogridge rootstock
(15.84 kg/vine) followed by 110R (14.51 kg/vine).
The highest bunches per vine, average bunch weight,
100 berry weight and firmness of mesocarp were
recorded in Dogridge (43.40 nos., 365.10 g, 267.32 g
and 70.30%, respectively). The highest berry diameter
was found on SO4 (15.44 mm) rootstock. Hence,
considering overall parameters Dogridge was found
better than other rootstocks based on yield
components. 
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A§Jya Am¡a CZHo$ àmH¥${VH$ eÌwAm| Ho$ ZE C^aVo H$sQ> H$sQ>m|
H$s pñW{V (5.4.2.OrAma.)
Zm{gH$, gmobmnwa Am¡a gm§Jbr ‘| VZm N>oXH$, Xa{d{e¶m H$X§~o Ho$
{bE Xg g§H«${‘V A§Jya ~JrMm| H$m gd}jU {H$¶m J¶m Am¡a S>r.
H$X§~o H$m 18.24 à{VeV Am¡gV g§H«$‘U XoIm J¶m, O~{H$ AmR>
g§H«${‘V A§Jya ~JrMm| H$m VZm N>oXH$, gobmoñQ>Zm© ñHo$~«oQ>a Ho$ {bE
gd}jU {H$¶m J¶m {Og‘| 18.54 à{VeV Am¡gV g§H«$‘U [aH$m°S>©
{H$¶m J¶m& dmbdm, gm§Jbr Ho$ {H$gmZm| Ho$ AghZr¶ {W«ßg
g§H«$‘U H$s gyMZm Ho$ AmYma na nm±M A§Jya ~JrMm| H$m gd}jU
{H$¶m J¶m Ohm± ~JrM|,  {W«ßg na{dpñnZg Am¡a {W«ßg hdmE§{gg
go à^m{dV nmB© JBª, Omo H«$‘e… g§H«$‘U 2.52-6.24 Am¡a 0.00
go 0.66 {W«ßg à{V JwÀN>m Wm&

{S>{OQ>b amoJ ‘mZ{MÌ {dH${gV H$aZo hoVw ‘hËdnyU© amoJm|
Ho$ {bE A§Jya CËnmXH$ joÌm| H$m gd}jU (6.4.1.OrAma.) 
N>§Q>mB© Ho$ ~mX ~mdZ A§Jya ~JrMm| H$m Xm¡am {H$¶m J¶m Am¡a {d{^Þ
amoJm| Ho$ nrS>rAmB© XO© {H$E JE& ’$b N>§Q>mB© Ho$ 91-120 {XZm|
~mX EÝW«oŠZmoO amoJ H$m à{VeV amoJ gyMH$m§H$ (nrS>rAmB©) 0 go
15.30 à{VeV Ho$ ~rM Wm& nmCS>ar {‘ëS>çy H$m nrS>rAmB© N>§Q>mB©
Ho$ 31-60 Am¡a 61-90 {XZm| ~mX H«$‘e… 0-6.90 Am¡a 0-
11.25 gr‘m ‘| Wm& ’$b N>§Q>mB© Ho$ 91-120 {XZm| ~mX,  nmCS>ar
{‘ëS>çw H$m CƒV‘ nrS>rAmB© 0-10.36 H$s gr‘m ‘| XO© {H$¶m
J¶m& ’$bm| H$s N>§Q>mB© Ho$ 31-60, 61-90 Am¡a 91-120 {XZm|

{MÌ 44. ^mH¥$AZwn-amA§AZwHo$ Am¡a amO|ÐZJa H|$Ðm| Ho$ {bE {S>{OQ>b amoJ ‘mZ{MÌ
Fig. 44. Digital disease maps for ICAR-NRCG and Rajendranagar centres

Status of new emerging insect pests of grapes and
their natural enemies (5.4.2.Gr.)
Ten infested vineyards were surveyed for stem borer,
Dervishiya cadambae at Nashik, Solapur and Sangli
and an average of 18.24 per cent infestation of D.
cadambae was observed, while eight infested
vineyards were surveyed for stem borer, Celosterna
scabrator and 18.54 per cent average infestation was
recorded. Five vineyards were surveyed at Walwa,
Sangli where farmers reported unmanageable thrips
infestation. These vineyards were found infested with
Thrips parvispinus and Thrips hawaiiensis which
ranged from 2.52-6.24 and 0.00 to 0.66 thrips per
bunch, respectively. 

Survey of grape growing areas for important
diseases to develop digital disease map (6.4.1.Gr.)
Fifty two vineyards were visited after pruning and
PDI of different diseases were recorded. Percent
disease index (PDI) of anthracnose disease was
recorded in the range of 0 to 15.30 per cent at 91-120
days after fruit pruning. PDI of powdery mildew was
recorded in the range of 0-6.90 and 0-11.25 at 31-60
days and 61-90 days after pruning, respectively with
the highest PDI of powdery mildew in the range of 0-
10.36 at 91-120 days after pruning. The PDI of downy
mildew was recorded in the range of 0-8.20, 0-8.20
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~mX S>mCZr {‘ëS>çw H$m nrS>rAmB© H«$‘e: 0-8.20, 0-8.20
Am¡a 0-6.45 H$s gr‘m ‘| Wm&

AŠQy>~a 2021-{gV§~a 2022 Ho$ Xm¡amZ EH${ÌV amoJ KQ>Zm
Am§H$‹S>m| Ho$ AmYma na; bw{Y¶mZm, amO|ÐZJa, amhþar, {dO¶nwam,
‘§Xgm¡a, no[a¶mHw$b‘ Am¡a nwUo H|$Ðm| Ho$ {bE {S>{OQ>b amoJ ‘mZ{MÌ
~ZmE JE& nmCS>ar {‘ëS>çy, S>mCZr {‘ëS>çy, EÝW«oŠZmoO,
AëQ>aZo[a¶m Ho$ {bE nU© Am¡a a¡{Mg na A§Jya amoJ H$s KQ>ZmAm|
Ho$ {bE Hw$b 45 {S>{OQ>b ‘mZ{MÌ {dH${gV {H$E JE& 

Am¶moOZ
A§Jya Ho$ {bE n§Mdfu¶ g‘rjm Xb (A^mg§AZwn ’$b), {XZm§H$
20.12.2022 (Am°ZbmBZ ‘moS>) na Am¶mo{OV {H$ JB©&

and 0-6.45 at 31-60, 61-90 and 91-120 days after fruit
pruning, respectively.

Based on the disease incidence data collected during
October 2021-September 2022, digital disease maps
were created for Ludhiana, Rajendranagar, Rahuri,
Vijayapura, Mandsaur, periyakulam and Pune centers.
A total of 45 digital maps for grape disease incidences
with respect to crop growth stage for powdery
mildew, downy mildew, anthracnose, alternaria on
leaf and rachis were developed.

Events
Quinquennial Review Team (AICRP on Fruits) for
Grapes was held on 20.12.2022 (Online mode).
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Am{Xdmgr Cn¶moOZm (Q>rEgnr)
10 OyZ 2022 H$mo H¥${f {dkmZ H|$Ð, Zmam¶UJm§d Ho$ gh¶moJ go
Am{Xdmgr Cn-¶moOZm (Q>rEgnr) Ho$ VhV H¥${f BZnwQ> {dVaU
H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& Zmam¶UJm§d joÌ Ho$ dmébdm‹S>r
Jm§d go g§~§{YV AZwgy{MV OZOm{V dJ© Ho$ n¢Vrg {H$gmZm| H$mo
BZnwQ> {dVaU Ho$ {bE MwZm J¶m Wm& ~¡Q>ar go MbZo dmbo ñào¶a,
ãbmoAa Am¡a hmW go MbZo dmbo grS>a {dV[aV {H$E JE& S>m°. nr.
EM. {ZHw§$^o, d¡km{ZH$ Zo ’$gbm| H$s IoVr ‘| H¥${f AmXmZm| Ho$
à^mdr Cn¶moJ Ho$ ~mao ‘| MMm© H$s Am¡a {H$gmZm| H$m ‘mJ©Xe©Z
{H$¶m& VH$ZrH$s ghm¶H$ S>m°. àgmX gmd§V Zo hmW go g§Mm{bV
grS>a Am¡a ñào¶a H$m àXe©Z {H$¶m& S>m°. ¶moJoe ¶mXd, (EgE‘Eg,
H¥${f {dkmZ H|$Ð) Zo ^r Q>rEgnr H$m¶©H«$‘ Ho$ ~mao ‘| OmZH$mar Xr&
ì¶mdhm[aH$ àXe©Z Ho$ gmW {H$gmZm| H$mo Cd©aH$m| Ho$ à¶moJ Am¡a
ñào¶a Ho$ g§MmbZ go g§~§{YV g^r Amdí¶H$ OmZH$mar Xr JB©&
Bgr àH$ma, {‘Omoa‘ amÁ¶ ‘|, ‘m§Oar ‘o{S>H$m (Oyg Ho$ {bE) Am¡a
bKw Ad{Y H$s {H$ñ‘ ‘m§Oar ZdrZ (VmOm ImZo Ho$ {bE) H$mo
àdoe {H$¶m Om ahm h¡& {‘Omoa‘ amÁ¶ {d^mJ H$mo Må’$mB© ‘| Amny{V©
Ho$ {bE ‘m§Oar ‘o{S>H$m Am¡a ‘m§Oar ZdrZ àË¶oH$ {H$ñ‘ H$s Hw$b
750 J«mâQ>oS> amonU gm‘J«r V¡¶ma H$s JB©& 

Tribal Sub Plan (TSP)
Agricultural Input distribution programme was
organized under Tribal Sub-Plan (TSP) in
collaboration with KVK, Narayangaon on 10th June
2022.  Thirty-five farmers of Schedule Tribes
category of Warulwadi village of Narayangaon were
selected for inputs distribution. Battery operated
sprayers, Blowers and Manual hand operated seeder
were distributed. Dr. P.H. Nikumbhe discussed and
guided the farmers regarding effective use of
agricultural inputs in crops cultivations. Dr. P.V.
Sawant gave demonstration of manual hand operated
seeder and sprayers.  Dr. Yogesh Yadav, SMS, KVK
also briefed on the TSP programme.  information with
respective to application of fertilizers and operating
of sprayers were given to the farmers.  Similarly, in
Mizoram state, attempt is being made to introduce
Manjari Medika for juice purpose and short duration
variety Manjari Naveen for table purpose.  A total of
750 numbers of each of grafted planting material of
Manjari Medika and Manjari Naveen were prepared
for supply to Mizoram State Department at
Champhai.

CÎma-nyd© nd©Vr¶ Am¡a Am{Xdmgr Cn ¶moOZm H$m¶©H«$‘
Programme for NEH, TSP and SCSP

dmébdm‹S>r Jm§d Ho$ AZwgy{MV OZOm{V dJ© Ho$ {H$gmZ
Farmers of Schedule Tribes category belonging to Warulwadi village

AZwgy{MV Om{V Cn ¶moOZm (EggrEgnr)
{Obm OmbZm go VrZ ñWmZm| AWm©V& Z§Xmnwa, H$‹S>dm§Mr Am¡a
Vm§Xþidm‹S>r Am¡a Ah‘XZJa go Xmo ñWmZ O¡go am§OUImob Am¡a
‘mbr{MZMmoam Ohm§ Bg H$m¶©H«$‘ Ho$ VhV g‘mdoe {H$¶m J¶m& BZ

Schedule Caste Sub Plan (SCSP)
Three locations from district Jalna viz. Nandapur,
Kadwanchi and Tandulwadi, while two locations from
Ahmednagar viz. Ranjankhol and Malichinchora
where covered under this programme. A total of 256
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AZwgy{MV OZOm{V Ho$ {H$gmZmo H$mo BZnwQ> {dVaU
Inputs distribution to farmers of Schedule Tribes 

ñWmZm| Ho$ Hw$b 256 bm^mWu ¶moOZm go bm^mpÝdV hþE& {hVJ«m{h¶m|
H$mo ImX, gmo¶m~rZ ~rO Am¡a H$sQ>ZmeH$ {dV[aV {H$¶o J¶o& Am‘,
A‘ê$X, grVm’$b, MrHy$ Am¡a Zt~y Ho$ nm¡Ym| go ~Zr amonU gm‘J«r
^r {dV[aV H$s JB©& 21 OyZ 2022, 16 OwbmB© 2022 Am¡a 22
{gV§~a 2022 H$mo H«$‘e… 52, 56 Am¡a 59 bm^m{W©¶m| Ho$ {bE
VrZ à{ejU H$m¶©H«$‘ Am¶mo{OV {H$E JE& EggrEgnr H$m¶©H«$‘
Ho$ VhV 2022 ‘| 45,16,094/- én¶o H$s am{e IM© H$s JB©&

A‘mg Q>rEgnr H$m¶©H«$‘
10 OyZ 2022 H$mo Zmam¶UJm§d ‘| A‘mg- Q>rEgnr H$m¶©H«$‘ Ho$
VhV H¥${f {dkmZ H|$Ð, Zmam¶UJm§d Ho$ gh¶moJ go ^mH¥$AZwn-
amA§AZwH|$, nwUo Ho$ Ûmam EH$ {Xdgr¶ Am°’$-H¢$ng H¥${f AmXmZ
{dVaU H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& 

H$m¶©H«$‘ Ho$ VhV, hmW go g§Mm{bV grS>a Ho$ {dVaU Ho$ {bE
Zmam¶UJm§d joÌ Ho$ dmébdm‹S>r Jm§d Ho$ AZwgy{MV OZOm{V Ho$
25 {H$gmZm| H$mo gyMr~Õ {H$¶m J¶m& ’$gbm| H$s IoVr ‘| H¥${f
AmXmZm| Ho$ Hw$eb Cn¶moJ Ho$ ‘hËd Ho$ ~mao ‘| S>m°. nr. EM. {ZHw§$ ô
Zo OmZH$mar Xr, O~{H$ S>m°. àgmX gmd§V Zo hmW go g§Mm{bV grS>a
Am¡a ñào¶a H$m àXe©Z {H$¶m& S>m°. ¶moJoe ¶mXd, (EgE‘Eg, H¥${f
{dkmZ H|$Ð) Zo A‘mg (Q>rEgnr) H$m¶©H«$‘ Ho$ ~mao ‘| OmZH$mar
Xr& ̂ mH¥$AZwn- amA§AZwH|$, nwUo Ûmam Am¶mo{OV A‘mg (Q>rEgnr)
H$m¶©H«$‘ H$s àmg§{JH$Vm Ho$ g§~§Y ‘| {H$gmZm| Zo ~hþV à^mdr
à{V{H«$¶m Xr&

AZwgy{MV OZOm{V Ho$ {H$gmZmo H$mo BZnwQ> {dVaU
Inputs distribution to farmers of Schedule Tribes 

beneficiaries from these locations benefitted from the
scheme. Fertilizers, soybean crop seeds,  pesticides
were distributed to the beneficiaries. Planting material
of mango, guava, custard apple, sapota and lemon
were distributed. Three training programmes were
organized on 21st June 2022, 16th July 2022 and 22
Sept. 2022 for 52, 56 and 59 beneficiaries,
respectively. An amount of rupees 45,16,094/- was
expended in 2022 under SCSP programme.

AMAAS (TSP) programme
A one day off-campus Agricultural inputs distribution
programme was organized by ICAR-NRC for Grapes,
Pune in collaboration with Krishi Vigyan Kendra,
Narayangaon on 10th June 2022 under AMAAS
(TSP) at Narayangaon. 

Twenty five farmers of schedule tribes from
Warulwadi village of Narayangaon were listed for
distribution of manual hand operated seeders under
the programme. Importance of efficient use of
agricultural inputs in cultivations was briefed by Dr.
P.H. Nikumbhe, while Dr. Prasad Sawant gave
demonstration of manual hand operated seeder and
sprayers.  Dr. Yogesh Yadav, SMS, KVK briefed the
AMAAS programme. Farmers gave effective feed-
back regarding relevance of AMAAS programme
organized by ICAR-NRC for Grapes, Pune.
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{dH${gV àm¡Úmo{J{H$¶m§
1. H|$Ðr¶ {H$ñ‘ {d‘moMZ g{‘{V ‘| A§Jya H$s VrZ {H$ñ‘m|

H$m {d‘moMZ
A§Jya H$s {H$ñ‘| O¡go ‘m§Oar ‘o{S>H$m (Oyg Ho$ CÔoí¶ Ho$ {bE),
‘m§Oar í¶m‘m (VmOo ’$b Ho$ CÔoí¶ Ho$ {bE) Am¡a ‘m§Oar
{H$e{‘e ({H$e{‘e Ho$ CÔoí¶ Ho$ {bE) Ho$ àñVmd S>m°. E.Ho$.
qgh, Cn ‘hm{ZXoeH$ (~mJdmZr), ^mH¥$AZwn H$s AÜ¶jVm
‘| ’$gb ‘mZH$, A{YgyMZm Am¡a ~mJdmZr ’$gbm| Ho$ {bE
{H$ñ‘m| Ho$ {d‘moMZ na H|$Ðr¶ Cn-g{‘{V H$s 29dt ~¡R>H$ ‘|
23 ‘mM©, 2022 H$mo àñVwV {H$E JE& ~¡R>H$ ‘| VrZm| {H$ñ‘m|
H$mo ‘§Oyar Xr JB© Am¡a CÝho Mma amÁ¶m| O¡go ‘hmamï´>, H$Zm©Q>H$,
Vob§JmZm Am¡a V{‘bZmSw> ‘| IoVr Ho$ {bE Omar {H$¶m J¶m&

2. ‘{U, JwÀN> Am¡a {d{^Þ g§doXr bjUm| Ho$ AmYma na; VmOo
’$b Ho$ CÔoí¶ Ho$ {bE AmR> g§H$am| (EM84.24, EM58.24,
EM68.24, EM100.24, EM65.24, EM76.24,
EM01.23, EM09.21) Am¡a {H$e{‘e Ho$ CÔoí¶ Ho$ {bE
Mma g§H$am| (EM09.21, EM58.24, EM01.23 Am¡a
EM68.24) H$s nhMmZ H$s JB©&

3. N>moQ>o AmH$ma H$s ‘{U Ho$ gmW ‘O~yV Ow‹S>md {XImZo dmbo
EgEZnr H$s nhMmZ 

4. {H$e{‘e gwImZo Ho$ {bE ~ohVa VH$ZrH$

5. Ebgr-E‘Eg/E‘Eg Ûmam A§Jya ‘| àmonrZo~ Adeofm| Ho$
AmH$bZ Ho$ {bE {dûcofU {d{Y

6. A§Jya ‘| S>mCZr {‘ëS>çy Ho$ pIbm’$ Am°Šgr{WAm{nàmo{bZ H$s
à{VamoY {ZJamZr 

7. A§Jya Ho$ VZm N>oXH$, gobmoñQ>oZm© ñH¡$~«oQ>a H$m à~§YZ

àjoÌ  {Xdg H$m Am¶moOZ
• 26 ’$adar 2022 H$mo {Obm OmbZm Ho$ H$S>d§Mr ‘| "{H$e{‘e

~ZmZo H$s VH$ZrH$ Ho$ àXe©Z' na EH$ H$m¶©H«$‘ Am¶mo{OV
{H$¶m J¶m& S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. e‘m©, S>m°. à.{h.
{ZHw§$^o Am¡a S>m°. {Z.Am. Xoe‘wI Zo A§Jya CËnmXH$m| H$m
‘mJ©Xe©Z {H$¶m&

Technologies developed
1. Release of three grape varieties at Central
Variety Release Committee
Three proposals of grape varieties viz. Manjari
Medika (for juice purpose), Manjari Shyama (for
table purpose) and Manjari Kishmish (for raisin
purpose) were presented in the 29th meeting of
Central Sub-Committee on Crop Standards,
Notification and Release of Varieties for
Horticultural Crops under the Chairmanship of Dr.
A.K. Singh, DDG (Horticulture), ICAR on 23rd
March, 2022. The proposals were approved in the
meeting and these three varieties were released for
cultivation in four states viz. Maharashtra,
Karnataka, Telangana and Tamil Nadu.

2. Identification of eight F1s for table purpose
(H84.24, H58.24, H68.24, H100.24, H65.24,
H76.24, H01.23, H09.21) and four F1s for raisin
purpose (H09.21, H58.24, H01.23 and H68.24)
based on the berry, bunch and various sensory
parameters; were identified. 

3. Identification of SNP showing strong association
with small berry size 

4. Improved technology for raisin drying

5. Method of analysis for estimating propineb
residues in grape by LC-MS/MS

6. Resistance monitoring of Oxathiopiprolin against
downy mildew in grapes 

7. Management of grapevine stem borer, Celosterna
scabrator

Field Day organized
• A programme on ‘Demonstration of raisin making

technology’ was organized at Kadwanchi, district
Jalna on 26th February 2022. Dr. R.G. Somkuwar,
Dr. A.K. Sharma, Dr. P.H. Nikumbhe and Dr. N.A.
Deshmukh guided the grape growers.

àm¡Úmo{JH$s AmH$bZ Am¡a ñWmZm§VaU
Technology Assessed and Transferred
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• S>m°. am.Jw.  gmo‘Hw$da Am¡a S>m°. A.Hw$. CnmÜ¶m¶ Zo 28 ’$adar
2022 H$mo {Obm Zm{gH$ Ho$ qnnbJm±d ~gd§V ‘| Am¶mo{OV
"joÌ {Xdg' ‘| A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 22 ‘mM© 2022 H$mo qS>S>rJwb ‘|
V{‘bZmSw> H¥${f {dœ{dÚmb¶ Ho$ ‘mÜ¶‘ go Cn-gVhr qgMmB©
àm¡Úmo{JH$s H$m àXe©Z {H$¶m&

• 21 OyZ 2022 H$mo {Obm OmbZm Ho$ Z§Xmnwa ‘| JwUdÎmm
{H$e{‘e CËnmXZ' na H¥${f CÚ{‘Vm CÝ‘wIrH$aU H$m¶©H«$‘
H$m Am¶moOZ {H$¶m J¶m& S>m°. am.Jw.  gmo‘Hw$da Am¡a S>m°. A.Hw$.
e‘m© Zo A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

{H$gmZ Jmoð>r- Cd©aH$m| Ho$ g§Vw{bV Cn¶moJ na
{H$gmZm| H$m OmJê$H$Vm A{^¶mZ
• 21 OyZ 2022 H$mo H¥${f {dkmZ H|$Ð, OmbZm Ho$ gh¶moJ go

OmbZm ‘| "Cd©aH$ Ho$ Hw$eb Am¡a g§Vw{bV Cn¶moJ' na {H$gmZ
OmJê$H$Vm H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& Hw$b 190 ì¶{º$¶m|
Zo ^mJ {b¶m& S>m°. A.Hw$. CnmÜ¶m¶ Zo "Cd©aH$ Ho$ Hw$eb Am¡a
g§Vw{bV Cn¶moJ' na ~mV H$s& BZ joÌm| ‘| {‘Å>r ‘w»¶ ê$n go
MyZoXma àH¥${V H$s hmoZo Ho$ H$maU, {‘Å>r ‘| Hw$eb nmofH$ à~§YZ
na A{YH$ Omoa {X¶m J¶m& ’$bm| Ho$ {d^oXZ Ho$ Xm¡amZ {H$gmZm|
Ûmam dV©‘mZ ‘| AZw^d H$s Om ahr nmofU g§~§Yr g‘ñ¶mAm|
Am¡a Ho$Z n[an¹$Vm Ho$ Xm¡amZ g§̂ m{dV ‘wÔm| na {dñVma go MMm©
H$s JB©& 

S>m°. am.Jw. gmo‘Hw$da Zo C{MV ’$b H$brH$m {d^oXZ Ho$ {bE
AmYmar¶ N>§Q>mB© Ho$ ‘m¡g‘ Ho$ Xm¡amZ Amdí¶H$Vm AmYm[aV Cd©aH$
AZwà¶moJ Ho$ ‘hËd na Omoa {X¶m& 

’$m‘© l{‘H$ Ho$ {bE à{ejU H$m¶©H«$‘ "gwajm
h‘oem'
~rEEgE’$ Ho$ gh¶moJ go 13 OyZ 2022 H$mo ’$gb gwajm CËnmXm|
Ho$ gwa{jV Cn¶moJ na ’$m‘© l{‘H$m| Ho$ {bE "gwajm h‘oem' à{ejU
Am¶mo{OV {H$¶m J¶m& S>m°. {Z.Am. Xoe‘wI Am¡a S>m°. gwOm°¶ gmhm
Zo gwa{jV H¥${f nÕ{V¶m| Ho$ ‘hËd Ho$ ~mao ‘| ~Vm¶m& S>m°. Am|H$ma
JmdH$ao, ’$gb {dH$mg, {deofk- ~rEEgE’$ Ûmam ’$gb gwajm
CËnmX Ho$ CÎmaXm{¶ËdnyU© Cn¶moJ na EH$
{dñV¥V àñVw{V Xr JB©& Bg àñVw{V ‘|
H$sQ>ZmeH$m| H$s IarX Ho$ Xm¡amZ aIr OmZo dmbr
gmdYm{Z¶m§, C{MV ^§S>maU, Cn¶moJ, H¥${f-
agm¶Zm| Am¡a H§$Q>oZam| Ho$ gwa{jV g§MmbZ Am¡a
{ZnQ>mZ Ho$ gmW-gmW {N>‹S>H$md Ho$ Xm¡amZ {H$E
OmZo dmbo gwajm Cnm¶m|, H$sQ>ZmeH$ {dfmº$Vm
Ho$ bjU Am¡a àmW{‘H$ CnMma O¡go à‘wI

• Dr. R.G. Somkuwar and Dr. A.K. Upadhyay
guided grape growers in ‘Field Day’ organized at
Pimpalgaon Baswant, district Nasik on 28th
February 2022.

• Dr. R.G. Somkuwar demonstrated sub-surface
irrigation technology through TNAU at Dindigul
on 22nd March 2022.

• Agripreneurship Orientation Programme on
‘Quality Raisin Production’ was organized at
Nandapur, district Jalna on 21st June 2022. Dr.
R.G. Somkuwar and Dr. A.K. Sharma guided the
grape growers.

Farmers’ awareness campaign – Efficient
and Balanced Use of Fertilizers 
Farmers’ Awareness Programme on ‘Efficient and
Balanced Use of Fertilizers’ was organised in
collaboration with Krishi Vigyan Kendra, Jalna on
21st June 2022 at Jalna. A total of 190 persons
participated. Dr. A.K. Upadhyay talked on the
‘Efficient and Balanced use of Fertilizers’. Soils being
mainly calcareous in nature in those areas, emphasis
was laid more on efficient nutrient management in
these soils. The nutritional problems currently being
experienced by the farmers during fruit differentiation
stage and cane maturity stage were discussed in
detail.  

Dr R.G. Somkuwar stressed on the importance of
need based fertilizer application during foundation
pruning season for proper fruit bud differentiation.

Training programme for farm labour
‘Suraksha Hamesha’
‘Suraksha Hamesha’ training for farm labours on safe
usage of crop protection products was organized on
13th June 2022 in collaboration with BASF. Dr N.A.
Deshmukh and Dr. Sujoy Saha explained the safe
farming practices. A presentation on the responsible
usage of crop protection product was delivered by Dr
Omkar Gavkare, from BASF. Aspects like precautions

during purchasing of pesticides,
proper storage, usage, safe handling
and disposal of the agro-chemicals
and containers along with safety
measures to be taken during spraying,
pesticide poisoning symptoms and
first aid were highlighted. A live
demonstration of correct methods of
utilizing spray equipment’s and



nhbwAm| na àH$me S>mbm J¶m& ñào CnH$aU Am¡a ì¶{º$JV gwajm
CnH$aU (nrnrB©) nhZZo Ho$ ghr VarH$m| H$m bmBd àXe©Z ^r
Am¶mo{OV {H$¶m J¶m& S>m° am.Jw. gmo‘Hw$da Zo OmJê$H$Vm H$s
Amdí¶H$Vm Ho$ gmW-gmW H¥${f agm¶Zm| Ho$ gwa{jV g§MmbZ Ho$
‘hËd na Omoa {X¶m& CÝhm|Zo "gwajm h‘oem' {H$gmZ à{ejU
H$m¶©H«$‘m| Ho$ g§MmbZ ‘| ~rEEgE’$ Ûmam {H$E JE à¶mgm| H$s ^r
àe§gm H$s& Bg ‘m¡Ho$ na {H$gmZm| H$mo nrnrB© {H$Q> ^r gm¢no JE&
H$m¶©H«$‘ ‘| d¡km{ZH$m|, ghm¶H$ H$‘©Mm[a¶m| Am¡a ‘OXÿam| g{hV gm¡
à{V^m{J¶m| Zo ^mJ {b¶m&

‘¥Xm ñdmñÏ¶ H$mS>© H$m {dVaU
gVV H¥${f Ho$ {bE amï´>r¶ {‘eZ Ho$ VhV ‘¥Xm ñdmñÏ¶ à~§YZ
(EgEME‘) ‘|, ‘¥Xm ñdmñÏ¶ H$mS>© H$m Cn¶moJ ‘¥Xm H$s dV©‘mZ
pñW{V Ho$ gmW ^y{‘ à~§YZ go à^m{dV ‘¥Xm ñdmñÏ¶ ‘| n[adV©Z
Ho$ AmH$bZ Ho$ {bE hmoVm h¡& ‘hmamḯ> Ho$ Mma {Obm| (nwUo, gm§Jbr,
OmbZm Am¡a Ah‘XZJa) go Hw$b 150 Z‘yZm| H$m {dûcofU {H$¶m
J¶m& nwUo, gm§Jbr, OmbZm Am¡a Ah‘XZJa go H«$‘e… 33, 79,
23 Am¡a 15 Z‘yZo EH$Ì {H$E JE& {dûcofU hoVw ‘¥Xm Ho$ g^r
Z‘yZo jmar¶ Wo Am¡a CZ‘o H$‘ CnbãY ZmBQ´>moOZ, {ZåZ go ‘Ü¶‘
CnbãY ’$moñ’$moag, ‘Ü¶‘ go A{YH$ CnbãY nmoQ>me Am¡a ‘Ü¶‘
go Cƒ CnbãY qOH$, ‘oJZrµO, Am¶aZ Am¡a ~moamoZ H$s ‘mÌm Wr&

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,
’$b N>§Q>mB© ‘m¡g‘ go nhbo AJñV Am¡a {gV§~a, 2022 Ho$ 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$aVr h¡& AJñV go AŠQy>~a,
2022 VH$ ‘hmamï´> A§Jya CËnmXH$ g§K Ûmam ‘hmamï´> Ho$ {d{^Þ
joÌm| ‘| Am¶mo{OV {H$gmZm| H$s g§Jmoð>r Am¡a Am°ZbmBZ ¶m ^m¡{VH$
‘moS> ‘| 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¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXemb¶ Zo g§¶wº$ ê$n go 05/12/2022 H$mo {dœ ‘¥Xm {Xdg
H$m Am¶moOZ "‘¥Xm-Ohm§ AÞ àma§̂ ' {df¶ Ho$ gmW {H$¶m& H$m¶©H«$‘
‘| A§Jya, ß¶mO Am¡a bhgwZ O¡gr ’$gb| CJmZo dmbo 45 {H$gmZm|
g{hV Hw$b 76 à{V^m{J¶m| Zo ^mJ {b¶m& S>m°. A.Hw$. CnmÜ¶m¶
Zo "‘¥Xm narjU Am¡a g§Vw{bV Cd©arH$aU Ho$ ‘hËd' na ì¶m»¶mZ
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wearing Personal Protection Equipment’s (PPE) was
also conducted for easy understanding. Dr R. G.
Somkuwar stressed on the need of awareness as well
as importance of safety handling of Agro chemicals.
He also praised efforts undertaken by BASF in
conducting these dedicated ‘Suraksha Hamesha’
farmer training programs. On this occasion, PPE kits
were also handed over to the farmers. The programme
was attended by hundred participants including
scientific staff, supporting staff and labours.

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 150 samples
from four districts of Maharashtra (Pune, Sangli, Jalna
and Ahmednagar) were analysed. A total of 33, 79, 23
and 15 samples were collected from Pune, Sangli,
Jalna and Ahmednagar respectively. 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. 

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, 2022
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 companies
seminar either online or in physical mode, from
August to October, 2022, the importance of soil and
petiole testing and data interpretation for need based
fertilizer application was stressed.  

ICAR-NRCG and ICAR-DOGR jointly organized
World Soil Day on 05/12/2022 with the theme ‘Soils
– Where food begins’. A total of 76 participants
including 45 farmers growing crops like grapes, onion
and garlic participated in the programme. Dr. A.K.
Upadhyay delivered lecture on ‘Importance of soil
testing and balanced fertilizations’. Dr. Ram Dutta,
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{X¶m& S>m°. am‘ XÎmm, àYmZ d¡km{ZH$, ^mH¥$AZwn-ß¶mbAZw{Z Zo
{H$gmZm| H$mo ‘¥Xm O{ZV amoJm| Ho$ g§X^© ‘| ß¶mO Am¡a bhgwZ H$s
ñdÀN> IoVr na ì¶m»¶mZ {X¶m& S>m°. {dO¶ ‘hmOZ {ZXoeH$,
^mH¥$AZwn-ß¶mbAZw{Z Zo AnZr {Q>ßnUr ‘| {dœ ‘¥Xm {Xdg Ho$
‘hËd Ho$ ~mao ‘| ~Vm¶m& S>m°. am.Jw. gmo‘Hw$da, {ZXoeH$,
^mH¥$AZwn-amA§AZwH|$ ‘w»¶ A{V{W Wo& CÝhm|Zo ß¶mO Am¡a A§Jya
Ho$ {H$gmZm| H$mo ‘¥Xm ñdmñÏ¶ H$mS>© {dV[aV {H$E Am¡a {H$gmZm| go
gVV ‘¥Xm ñdmñÏ¶ Am¡a ’$gb CËnmXH$Vm Ho$ {bE EH$sH¥$V nmofH$
VËd à~§YZ àWmAm| H$m nmbZ H$aZo H$m AmJ«h {H$¶m&

‘oam Jm±d ‘oam Jm¡ad nhb 
df© Ho$ Xm¡amZ ‘oam Jm§d ‘oam Jm¡ad (E‘OrE‘Or) ‘§M Ho$ VhV
‘hmamï´> Ho$ OmbZm {Obo Ho$ H$bdm§Mr Am¡a Z§Xmnwa Jm§dm| ‘|
{ZåZ{bpIV J{V{d{Y¶m| H$m Am¶moOZ {H$¶m J¶m&

Principal Scientist, ICAR-DOGR gave a lecture on
Hygienic Cultivation of Onion and Garlic with
reference to soil borne diseases to the farmers. Dr.
Vijay Mahajan Director, ICAR-DOGR in his remarks
stated about the importance of World Soil Day. Dr. R.
G. Somkuwar, Director, ICAR-NRCG graced the
function as Chief Guest. He distributed soil health
cards to onion and grape farmers and urged the
farmers to follow Integrated Nutrient Management
practices for sustainable soil health and crop
productivity.

Mera Gaon Mera Gaurav
Under Mera Gaon Mera Gaurav (MGMG) platform
following activities were organized during the year at
villages viz., Kalvanchi and Nandapur of Jalna district
of Maharashtra. 

{H$e{‘e ~ZmZo H$s VH$ZrH$ H$m àXe©Z
Demonstration on raisin production technology

E‘OrE‘Or Ho$ VhV Am¶mo{OV J{V{d{Y¶m§
Activities organised under MGMG

H«$.g§. 
Sl.No.

J{V{d{Y / Activity Am¶mo{OV J{V{d{Y (g§»¶m) /
Activities conducted (No.)

bm^mpÝdV {H$gmZm| H$s g§»¶m /
No. of farmers beneficiary

1 Q>r‘m| Ûmam Jm§d H$m Xm¡am / Visit to village by teams 10 265

2 B§Q>a’o$g ‘rqQ>J/Jmoð>r / Interface meeting/Goshthies 02 80

3 Am¶mo{OV à{ejU / Training organized 02 210

4 Am¶mo{OV àXe©Z / Demonstrations conducted 01 55

5 ‘mo~mBb AmYm[aV nam‘e© / Mobile based advisories 7 33

6 gm{hË¶ ghm¶Vm / Literature support 04 160

7 OmJê$H$Vm H$m¶©H«$‘ / Awareness programmes 04 59
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A§Jya ‘| nmXn d¥{Õ {Z¶m‘H$ Ho$ Cn¶moJ na CÚmoJ n[ag§dmX
Industry meet on use of Plant Growth Regulators in grapes

àXe©Z
26 ’$adar, 2022 H$mo ‘hmamï´> Ho$ OmbZm {Obo Ho$ H$mS>d§Mr Jm§d
‘| {H$e{‘e ~ZmZo H$s VH$ZrH$ H$m àXe©Z {H$¶m J¶m& 

nmXn d¥{Õ {Z¶m‘H$ Ho$ Cn¶moJ na CÚmoJ n[ag§dmX 
15 OyZ 2022 H$mo gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$ {dQ>rH$bMa
E§S> EZmobm°Or (god) Ho$ gh¶moJ go "‘oam Jm§d ‘oam Jm¡ad' H$m¶©H«$‘
Ho$ VhV A§Jya ‘| nmXn d¥{Õ {Z¶m‘H$ (nrOrAma) Ho$ Cn¶moJ na
CÚmoJ n[ag§dmX Am¶mo{OV H$s¶m J¶m& ~¡R>H$m| ‘| {ZOr H§$n{Z¶m|,
‘amÐm~mg§ Am¡a àJ{Verb A§Jya CËnmXH$ à{V{Z{YËd H$a aho Wo&
~¡R>H$ H$m g‘Ýd¶ S>m°. {Z.Am. Xoe‘wI Am¡a S>m°. à.{h. {ZHw§$^o Zo
{H$¶m& S>m°. gwOm°¶ gmhm, g{Md, god Zo A§Jya Ho$ AZwg§YmZ Am¡a
{dH$mg ‘| god H$s ̂ y{‘H$m Ho$ ~mao ‘| {dñVma go ~Vm¶m Am¡a CÚmoJ
OJV go A{YH$ ^mJrXmar Ho$ {bE AZwamoY {H$¶m&

S>m°. am.Jw. gmo‘Hw$da Zo nrOrAma Am¡a O¡d-CÎmoOH$ Ho$ g§¶moOZ Ho$
A§YmYw§Y Cn¶moJ go A§Jya H$s JwUdÎmm ‘| H$‘r Am¡a à^m{dV {Z¶m©V
na MMm© H$s& CÝhm|Zo C{MV ’$gb d¥{Õ AdñWm ‘| nrOrAma Ho$
{ddoH$nyU© Cn¶moJ na Omoa {X¶m& S>m°. g.X. am‘Q>oHo$ Zo A§Jya ‘|
nrOrAma Ho$ Cn¶moJm| H$s AmYw{ZH$ àd¥{Îm¶m| na {dMma-{d‘e©
{H$¶m& S>m°. H$m¡{eH$ ~oZOu Zo H$hm {H$ Z‘yZm| ‘o Adeofm| H$m
{dûcofU H$aZo ‘| O¡d-CÎmoOH$ Ho$ gmW AÝ¶ H$sQ>ZmeH$m| H$m
H«$m°g-g§XÿfU à‘wI MwZm¡Vr h¡& BgHo$ Abmdm CÝhm|Zo H$hm {H$
Cn^moº$m H$s ng§X Hw$aHw$ao Am¡a Za‘ ËdMm dmbo A§Jya h¢, bo{H$Z
nrOrAma Am¡a/O¡d-CÎmoOH$ Ho$ AË¶{YH$ Cn¶moJ Ho$
n[aUm‘ñdê$n ‘{U H$s ËdMm ‘moQ>r hmo OmVr h¡& lr gwZrb ndma,
‘amÐm~mg§ Zo A§Jya CËnmXH$m| H$mo C{MV IwamH$ Am¡a ghr g‘¶ na
nrOrAma Am¡a O¡d-CÎmoOH$ Ho$ AZwà¶moJ na Omoa {X¶m, Vm{H$
BZnwQ> bmJV H$‘ hmo gHo$& lr amhþb agb Zo H$hm {H$ nrEM Am¡a
nmZr Ho$ Q>rS>rEg, àM{bV Vmn‘mZ Am¡a gmnoj AmÐ©Vm Ho$ AmYma
na Cn¶moJ hmoZo dmbr nrOrAma Am¡a O¡d-CÎmoOH$ H$s IwamH$ Ho$
~mao ‘| CËnmXH$m| H$mo OmJê$H$ H$aZo H$s Amdí¶H$Vm h¡& BgHo$ ~mX

Demonstration
Demonstrated “Raisin Making Technology” at
Kalvanchi village, Jalna district, Maharashtra on 26th
February, 2022.

Industry meet on use of Plant Growth Regulators
Industry meet on use of Plant Growth Regulators
(PGRs) in grapes was organized under ‘Mera Gaon
Mera Gaurav’ program in collaboration with Society
for Advancement of Viticulture and Enology (SAVE)
on 15th June 2022. The meetings had representations
from private companies, MRDBS and progressive
grape growers. The meeting was coordinated by Dr.
N.A. Deshmukh, and Dr. P. H. Nikumbhe. Dr. Sujoy
Saha, Secretary, SAVE detailed about the role of
SAVE in grape research and development and
requested for more participation from the industry.

Dr. R.G. Somkuwar discussed on indiscriminate use
of the PGR with bio-stimulants degrading the quality
of grapes which in turn hampered export. He had
emphasized on the judicious use of PGRs at the
appropriate crop growth stage. Dr. S.D. Ramteke had
deliberated on the recent trends in the use of PGRs on
grapes. Dr. Kaushik Banerjee stated that cross-
contamination of bio-stimulants with other pesticides
is the major challenge in analysing samples for
residue. Further he stated that the consumer
preference is crunchy and soft-skinned grapes, but the
excessive use of PGRs and/ bio-stimulants resulted in
thick skinned berries. Mr. Sunil Pawar, MRDBS had
emphasized on the proper guidance to the grape
growers on dosage and right time of application of
PGRs and bio-stimulants to reduce the input cost. Mr.
Rahul Rasal, said about the need to make the growers
aware on the PGRs dosage and bio-stimulant to be
used on the basis of pH and water TDS, prevailing
temperature and relative humidity. An open discussion
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EH$ MMm© hþB© {Og‘| CÚmoJ Ho$ à{V{Z{Y¶m| Zo nrOrAma Am¡a O¡d-
CÎmoOH$ Ho$ gwa{jV Cn¶moJ na AnZo gwPmd {XE Am¡a gXZ H$mo
CÚmoJm| H$s nhb Ho$ ~mao ‘| ^r ~Vm¶m&

JwUdÎmm¶wº$ {H$e{‘e CËnmXZ na H¥${f CÚ{‘Vm
CÝ‘wIrH$aU H$m¶©H«$‘
21 OyZ, 2022 H$mo H¥${f {dkmZ H|$Ð (H¥$drH|$) ImanwS>r, OmbZm
‘| "‘oam Jm§d, ‘oam Jm¡ad' Am¡a H¥${f-ì¶dgm¶ CX^dZ H|$Ð' Ho$
VhV "amï´>r¶ ¶moJ {Xdg' Ho$ Adga na "JwUdÎmm {H$e{‘e
CËnmXZ' na H¥${f CÚ{‘Vm CÝ‘wIrH$aU H$m¶©H«$‘ H$m Am¶moOZ
{H$¶m J¶m& Bg H$m¶©H«$‘ ‘| Hw$b Mmbrg A§Jya CËnmXH$m| Zo ^mJ
{b¶m&

S>m°. am.Jw. gmo‘Hw$da Zo "A§Jya H$s IoVr Am¡a ‘yë¶d{Y©V CËnmXm|
Ho$ ̂ {dî¶ ‘| {dñVma' na ì¶m»¶mZ {X¶m& CÝhm|Zo A§Jya H$s JwUdÎmm
Am¡a {dnUZ Ho$ Xm¡amZ H$s MwZm¡{V¶m| Ho$ Cnm¶m| na àH$me S>mbm&
S>m°. A.Hw$. e‘m© Ûmam JwUdÎmm {H$e{‘e CËnmXZ na EH$ ‘mJ©Xe©Z
gÌ {X¶m J¶m& CÝhm|Zo {H$e{‘e ~ZmZo H$s à{H«$¶m H$mo {dñV¥V
g‘Pm¶m Am¡a {H$e{‘e n¡Ho$qOJ VH$ {H$E OmZo dmbo à‘wI H$m¶m]
na ^r MMm© H$s& H¥${f joÌ ‘| Q>r‘dH©$ Ho$ ‘hËd Am¡a Jm±d Z§Xmnwa
({Obm OmbZm) Ho$ A§Jya CËnmXH$m| Ûmam ewê$ H$s JB© {H$gmZ
CËnmXH$ H§$nZr ‘| em{‘b hmoZo H$m gwPmd ì¶º$ {H$¶m& S>m°. Eg.dr.
gmoÝ¶yZ, d[að> d¡km{ZH$ Am¡a H¥$drH|$ à‘wI, OmbZm Zo {Obo ‘|
A§Jya Ho$ ~‹T>Vo joÌ Am¡a C^aVo A§Jya CËnmXH$m| H$s g’$bVm H$s
H$hm{Z¶m| na àH$me S>mbm&

of the industry representatives suggested on safe use
of PGRs and bio-stimulants and informed the house
about the industries initiatives as well.

Agripreneurship orientation program on Quality
Raisin Production
Agripreneurship orientation program on ‘Quality
raisin production’ on the occasion of “National yoga
day” under ‘Mera Gaon, Mera Gaurav’ and ‘Agri
Business Incubation Centre’ was organized on 21st
June, 2022 at Krishi Vigyan Kendra (KVK) Kharpudi,
Jalna. Total forty grape growers participated in the
program.

Dr. R.G. Somkuwar delivered talk on ‘future scope in
grape cultivation and value-added products’. He
highlighted the grape quality-marketing challenges
and remedies to overcome. A guidance session on
"quality raisin production" was delivered by Dr. A.K.
Sharma. He explained raisin making process in details
and also discussed major operations to be carried out
up to raisin packaging. The importance of teamwork
in the agriculture sector and suggested to join Farmer
Producer Company initiated by grape growers of
village Nandapur (District Jalna) was expressed. Dr.
S.V. Sonune Senior Scientist and Head, KVK Jalna
highlighted increasing grape area in Jalna district
followed by success stories of emerging grape
growers.

A§Jya ‘| nmXn d¥{Õ {Z¶m‘H$ Ho$ Cn¶moJ na CÚmoJ n[ag§dmX
Industry meet on use of Plant Growth Regulators in grapes

‘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¡&

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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H«$.g§.
Sl.No.

d¡km{ZH$m| Zo A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m / 
Scientist guided grape growers

ñWmZ / Place {XZm§H$ / 
Date

1. S>m°. am.Jw. gmo‘Hw$da Am¡a S>m°. gwOm°¶ gmhm
Dr. R.G. Somkuwar, Dr. Sujoy Saha

n§T>nwa
Pandharpur

03/01/2022

2. S>m°. Xr.qg. ¶mXd Am¡a S>m°. {Z.Am. Xoe‘wI
Dr. D.S. Yadav, Dr. N.A Deshmukh

H$mgoJm§d Am¡a
H$Zmbr, n§T>anwa
Kasegaon
and Kanali,
Pandharpur

22/03/2022

3. S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. A.Hw$. e‘m©, S>m°. gwOm°¶ gmhm Am¡a 
S>m°. Xr.qg ¶mXd
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. A.K. Sharma, Dr. Sujoy Saha, 
Dr. D.S. Yadav

gm§Jbr
Sangli

04/04/2022

4. S>m°. A.Hw$. CnmÜ¶m¶ Am¡a S>m°. Xr.qg ¶mXd
Dr. A.K. Upadhyay and Dr. D.S. Yadav

Zm{eH$
Nasik 

08/04/2022

5. S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. gwOm°¶ gmhm Am¡a S>m°. Xr.qg. ¶mXd 
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. Sujoy Saha and Dr. D.S. Yadav

B§Xmnwa
Indapur

04/05/2022

6. S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. Xr.qg ¶mXd Am¡a S>m°. {Z.Am. Xoe‘wI
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. D.S. Yadav and Dr. N.A. Deshmukh

gmobmnwa
Solapur

06/05/2022

7. S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. g. X. am‘Q>oHo$, S>m° gwOm°¶ gmhm Am¡a 
S>m°. Xr.qg ¶mXd
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke, Dr. Sujoy Saha and
Dr. D.S. Yadav

Zm{eH$
Nasik

20/08/2022

8. 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

gm§Jbr
Sangli

03/10/2022

9. S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. gwOm°¶ gmhm, S>m°. Xr.qg ¶mXd Am¡a 
S>m°. gmo.H$. hmobH$a
Dr. R.G. Somkuwar, Dr. A.K. Upadhyay, Dr. Sujoy Saha, Dr. D.S. Yadav and
Dr. S.K. Holkar

gmobmnwa
Solapur

11/10/2022

10. S>m°. am.Jw. gmo‘Hw$da, S>m°. gwOm°¶ gmhm, S>m°. Xr.qg ¶mXd Am¡a S>m°. ¶w{º$ d‘m© 
Dr. R.G. Somkuwar, Dr. Sujoy Saha, Dr. D.S. Yadav and Dr. Yukti Verma

naJm§d gw{ÐH$,
Ah‘XZJa
Pargaon
Sudrik,
Ahmednagar

18/10/2022

11. S>m°. am.Jw. gmo‘Hw$da, S>m°. Xr.qg ¶mXd Am¡a S>m°. gmo.H$. hmobH$a
Dr. R.G. Somkuwar, Dr. D.S. Yadav and Dr. S.K. Holkar

Zm{eH$
Nasik

19/10/2022
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d¡km{ZH$m| Zo 27-29 AJñV, 2022 Ho$ 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, 2022 and delivered
lectures mentioned below:

S>m°. A.Hw$. CnmÜ¶m¶
Dr. A.K. Upadhyay

: Obdm¶w n[adV©Z n[apñW{V¶m| ‘| A§Jya ‘| AO¡{dH$ VZmd H$m à~§YZ
Management of abiotic stress in grapevine in changing climatic condition (climate resilience) 

S>m°. H$m¡{eH$ ~°ZOu
Dr. K. Banerjee

: df© 2021-22 Ho$ A§Jya Ho$ ‘m¡g‘ ‘| Adeof {ZJamZr H$m¶©H«$‘ Ho$ AZw^d 
Experiences of the residue monitoring programme in 2021-22 grape season

S>m°. g. X. am‘Q>oHo$
Dr. S.D. Ramteke

: nmXn d¥{Õ {Z¶m‘H$m| Ho$ Xþê$n¶moJ go ~Mmd VWm emar[aH$ {dH$mam| na {Z¶§ÌU
Avoiding misuse of plant growth regulators and control of physiological disorders

S>m°. A.Hw$. e‘m©
Dr. A.K. Sharma

: A§Jya H$s JwUdÎmm Am¡a {dnUZ ‘wÔo
Grape quality and marketing issues

S>m°. gwOm°¶ gmhm
Dr. Sujoy Saha

: A§Jya Ho$ amoJ à~§YZ Ho$ {bE EH$ A§VÑ©{ï>: O¡d-JhZ aUZr{V¶m±
An insight to grape disease management: bio-intensive strategies

S>m°. Xr.qg. ¶mXd
Dr. D.S. Yadav

: A§Jya ~JrMm| Ho$ g§ajU Ho$ {bE EH$sH¥$V H$sQ> à~§YZ
Integrated pest management for sustainable vineyard protection

S>m°. {Z.Am. Xoe‘wI
Dr. N.A. Deshmukh 

: A§Jya bVmAm| ‘| àH$me H$s Amdí¶H$Vm Am¡a BgH$m à~§YZ
Light requirement  and its management in  grapevine

S>m°. gmo.H$. hmobH$a
Dr. S.K. Holkar 

: A§Jya ‘| E§S>mo’$mBQ²g H$m Cn¶moJ H$aHo$ O¡{dH$ amoJ {Z¶§ÌU
Biological disease control in grape using endophytes

S>m°. à.{h. {ZHw§$^o
Dr. P.H. Nikumbhe 

: A§Jya Ho$ CËnmXZ na òmoV: qgH$ g§~§Y H$m à^md
Effect of source:sink relationship on grapes production.

S>m°. ¶w{º$ d‘m©
Dr. Yukti Verma

: H¥${f ‘| Z¡Zmo’${Q©>bmBOg©: AmYw{ZH$ àd¥{V Am¡a ^{dî¶ H$s g§^mdZmE§
Nanofertilizers in Agriculture:Recent Trends and Future Prospects

AÝ¶ EO|{g¶m| Ûmam Am¶mo{OV MMm©gÌ Am¡a
g§Jmo{ð>¶m| ‘| ^mJrXmar
• S>m°. am.Jw. gmo‘Hw$da Am¡a S>m°. A.Hw$. e‘m© Zo 4 ’$adar 2022

H$mo ~mJdmZr AZwg§YmZ Ed§ {dñVma H|$Ð {dO¶mnwa ({VXmJw§S>r)
Ûmam Am¶mo{OV "A§Jya joÌ {Xdg-gh-à{ejU H$m¶©H«$‘' ‘|
^mJ {b¶m Am¡a A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶ Am¡a S>m°. Xr.qg
¶mXd Zo 15 ‘mM© 2022 H$mo ‘hmË‘m ’w$bo H¥${f {dkmZ H|$Ð,
B§Xmnwa, {Obm nwUo Ûmam Am¶mo{OV AmYmar¶ N²Q>mBª go{‘Zma ‘|
^mJ {b¶m Am¡a A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. A.Hw$. e‘m© Zo 30 ‘mM© 2022 H$mo ‘hmamï´> amÁ¶ H¥${f
{dnUZ ~moS>©, H$moëhmnwa Ûmam Am¶mo{OV {Z¶m©V ¶mo½¶ A§Jya

Participation in Charchasatra and
seminars organised by other agencies
• Dr. R.G. Somkuwar and Dr. A.K. Sharma guided

grape growers in the ‘Grape field day-cum-training
programme’ organized on 4th February 2022 by
Horticulture Research and Extension Centre
Vijayapur (Tidagundi).

• Dr. R.G. Somkuwar, Dr. A.K. Upadhyay and Dr.
D.S. Yadav guided the grape growers in the
foundation pruning seminar organized by
Mahatma Phule Krishi Vigyan Kendra, Indapur,
district Pune on 15th March 2022.

• Dr. A.K. Sharma delivered lecture on ‘Export
oriented grapes and raisins” in the workshop on



Am¡a {H$e{‘e CËnmXZ na H$m¶©embm ‘| "{Z¶m©V CÝ‘wI A§Jya
Am¡a {H$e{‘e' na ì¶m»¶mZ {X¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 1 ‘B© 2022 H$mo {Z‘Jm±d (Q>r), VmbwH$m
‘mYm, {Obm gmobmnwa ‘| {dÇ>bJ§Jm ’$m‘©g© àmoS>çyga H§$nZr
{b{‘Q>oS> Ûmam Am¶mo{OV H$m¶©embm ‘| AmYmar¶ N²Q>mBª Ho$ ~mX
A§Jya Ho$ ~mJm| Ho$ {dVmZ à~§YZ na ì¶m»¶mZ {X¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 28 OyZ 2022 H$mo
EZEMAmaS>rE’$,Zm{eH$ ‘| amï´>r¶ ~mJdmZr ~moS>© Ûmam
Am¶mo{OV ~mJdmZr ŠbñQ>a g§dY©Z ‘obm/OmJê$H$Vm H$m¶©H«$‘
‘| "~mJdmZr ‘yë¶ l¥§Ibm ‘| AZwg§YmZ Ed§ {dH$mg H$m ‘hËd'
{df¶ na ì¶m»¶mZ {X¶m&

• S>m°. A.Hw$. CnmÜ¶m¶ Zo 22 OwbmB© 2022 H$mo Ho$drH|$,
Zmam¶UJm§d Ûmam Am¶mo{OV MMm©gÌ ‘| A§Jya CËnmXH$m| H$m
‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 5 AJñV 2022 H$mo {Obm Ah‘XZJa
Ho$ g§J‘Zoa ‘| AmB{S>¶b ’$mC§S>oeZ, Zdr ‘w§~B© Ûmam Am¶mo{OV
AmXe© {H$gmZ nwañH$ma 2022 ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da, S>m°. g. X. am‘Q>oHo$, S>m°. gwOm°¶ gmhm,
S>m°. Xr.qg ¶mXd Am¡a S>m°. ¶w{º$ d‘m© Zo 7 {gV§~a 2022 H$mo
B§Xmnwa, {Obm nwUo ‘| Am¶mo{OV "EH$sH¥$V A§Jya à~§YZ' na
Am¶mo{OV g§Jmoð>r ‘| g§~§{YV {df¶m| ‘| ^mJ {b¶m Am¡a
ì¶m»¶mZ {X¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 10 {gV§~a 2022 H$mo {Obm gm§Jbr
Ho$ VmgJm§d ‘| ¶e ÐmojZJar ’$m‘©a àmoS>çyga H§$nZr Ûmam
Am¶mo{OV A§Jya H$s IoVr na à{ejU ‘| "A§Jya ‘|{dVmZ, amoJ
Am¡a H$sQ> à~§YZ' {df¶ na ì¶m»¶mZ {X¶m&

• S>m° ¶w{º$ d‘m© Zo 13 {gV§~a 2022 H$mo ~mam‘Vr, nwUo ‘| "A§Jya
‘| nmofH$ VËd à~§YZ' na ì¶m»¶mZ {X¶m

• S>m°. am.Jw. gmo‘Hw$da Zo 16 {gV§~a 2022 H$mo OmbZm ‘|
AmB{S>¶b EJ«r gM© Ûmam Am¶mo{OV A§Jya {H$gmZm| H$s ~¡R>H$
‘| ì¶m»¶mZ {X¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 19 {gV§~a 2022 H$mo VgJm§d M‘Z
J«wn Ho$ Šb~ hmCg M¡Zb na A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z
{H$¶m&

• S>m°. A.Hw$. CnmÜ¶m¶, S>m°. g.X. am‘Q>oHo$, S>m° gwOm°¶ gmhm
Am¡a S>m°. Xr.qg ¶mXd Zo 21 {gV§~a 2022 H$mo {Obm gm§Jbr
Ho$ VmgJm§d ‘| VmbwH$m H¥${f A{YH$mar Ûmam Am¶mo{OV A§Jya
’$gb à~§YZ g§Jmoð>r ‘| A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&
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exportable grape and raisin production organized
by Maharashtra State Agriculture Marketing
Board, Kolhapur on 30th March 2022.

• Dr. R.G. Somkuwar delivered a lecture on
‘Canopy management of grape vineyards after
foundation pruning’ in the workshop organized by
Vitthalganga Farmers Producer Co. Ltd. at
Nimgaon, district Solapur on 1st May 2022. 

• Dr. R.G. Somkuwar delivered talk on ‘Importance
of Research & Development in Horticulture Value
Chain’ in the Horticulture Cluster Promotion
Fair/Awareness Programme organized by NHB at
NHRDF, Nasik on 28th June 2022. 

• Dr. A.K. Upadhyay guided the grape growers in
the Charchasatra organized by KVK, Narayangaon
on 22nd July 2022. 

• Dr. R.G. Somkuwar participated in the Ideal
Farmer Award 2022 organized by Ideal
Foundation, Navi Mumbai at Sangamner,
Ahmednagar on 5th August 2022.

• Dr. R.G. Somkuwar, Dr. S.D. Ramteke, Dr. S.
Saha, Dr. D.S. Yadav and Dr. Y. Verma  delivered
lectures in  respective disciplines in the seminar on
‘Integrated Grape Management’ organized at
Indapur, Pune on 7th September 2022.

• Dr. R.G. Somkuwar delivered lecture on ‘Canopy,
disease and insect pest management in grapes’ in
the training on grape farming organized by
Yash Drakshanagari Farmer Producer Company
at Tasgaon, district Sangli on 10th September
2022.

• Dr. Yukti Verma delivered lecture on ‘Nutrient
Management in Grapes’ on 13 September 2022 in
Baramati, Pune

• Dr. R.G. Somkuwar delivered lecture in the grape
farmers’ meeting organized by Ideal Agri Search
at Jalna on 16th September 2022.

• Dr. R.G. Somkuwar guided the grape growers on
Club House Channel of Tasgaon Chaman Group
on 19th September 2022. 

• Dr. A.K. Upadhyay, Dr. S.D. Ramteke, Dr. Sujoy
Saha and Dr. D.S. Yadav guided the grape growers
in the grape fruit crop management seminar
organized by Taluka Agriculture Officer at
Tasgaon, district Sangli on 21st September 2022. 



• S>m°. am.Jw. gmo‘Hw$da Zo 24 {gV§~a 2022 H$mo AZw‘§S>b H¥${f
nXm{YH$mar, OmQ>, {Obm gm§Jbr Ûmam Am¶mo{OV "A§Jya~mJm|
H$s N>§Q>mB© Am¡a g§ajU' na H$m¶©embm ‘| ^mJ {b¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo {XZm§H$ 12 AŠQy>~a 2022 H$mo
VwbOmnwa, {Obm gmobmnwa ‘| Am¶mo{OV Jmoð>r ‘| Ho$Z n[an¹$Vm
Ed§ {dVmZ à~§YZ na A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. H$m¡{eH$ ~°ZOu Zo 15 AŠQy>~a 2022 H$mo Zm{eH$ ‘| {d‘Vm
b¡ãg {b{‘Q>oS> Ûmam Am¶mo{OV A§Jya {Z¶m©VH$m| H$s ~¡R>H$ ‘|
Am^mgr ê$n go ^mJ {b¶m& CÝhm|Zo aoJwboQ>ar AnS>oQ> - A§Jya
narjU {df¶ na ~mV H$s&

àjoÌ ^«‘U
• S>m°. am.Jw. gmo‘Hw$da Zo 4 OZdar 2022 H$mo Zr‘Jm±d (Q>r),

VmbwH$m ‘mYm, {Obm gmobmnwa ‘| A§Jya~mJm| H$m Xm¡am {H$¶m&
CÝhm|Zo {dÇ>bJ§Jm ’$m‘©g© àmoS>çygg© H§$nZr {b. Ûmam Am¶mo{OV
"A§Jya ‘| S>mCZr {‘ëS>çy, nmCS>ar {‘ëS>çy Am¡a EÝW«oŠZmoO
amoJmo' na Am¶mo{OV H$m¶©embm ‘| 120 A§Jya CËnmXH$m| H$m
‘mJ©Xe©Z ^r {H$¶m& 

• S>m°. am.Jw. gmo‘Hw$da Zo 7 OZdar 2022 H$mo gm§Jbr {Obo Ho$
qMMZr joÌ ‘| ‘{U {JaZo go à^m{dV A§Jya~mJm| H$m Xm¡am {H$¶m
Am¡a ‘mZZr¶ gm§gX lr g§O¶H$mH$m nm{Q>b go àmá AZwamoY Ho$
AZwgma A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 16 OZdar 2022 H$mo OmbZm {Obo
Ho$ H$S>d§Mr, Z§Xmnwa Am¡a V§Xþbdm‹S>r Jm§dm| ‘| EggrEgnr ¶moOZm
Ho$ bm^m{W©¶m| Ho$ A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 18 OZdar 2022 H$mo ~rOmnwa ‘|
EAmB©grAmanr ßbm°Q> H$m Xm¡am {H$¶m Am¡a AmB©E‘gr gXñ¶
lr g§O¶ nm{Q>b Ho$ gmW MMm© H$s&

• S>m°. am.Jw. gmo‘Hw$da Zo 23 OZdar 2022 H$mo OmbZm {Obo
Ho$ V§Xþbdm‹S>r ‘| EggrEgnr ¶moOZm Ho$ bm^m{W©¶m| Ho$ A§Jya
Ho$ ~mJm| H$m Xm¡am {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 26-27 OZdar 2022 H$mo {H$gmZm|
Ho$ IoVm| ‘| narjU na MMm© Ho$ {bE Zm{gH$ H$m Xm¡am {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 3 ’$adar 2022 H$mo ‘hmS>, {Obm
aËZm{Jar ‘| Epå~¶mo ~m¶mo’${Q©>bmBOa H§$nZr Ho$ A{YH$m[a¶m|
Ho$ gmW ~¡R>H$ H$s&

• S>m°. am.Jw. gmo‘Hw$da Zo A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z 13 ’$adar
2022 H$mo gm§Jbr {Obo Ho$ VmgJm§d H$m Xm¡am {H$¶m&
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• Dr. R.G. Somkuwar participated in the workshop
on ‘Vineyard Pruning and Grape Crop Protection’
organized by Sub-divisional Agriculture, Officer,
Jat, district Sangli on 24th September 2022.

• Dr. R.G. Somkuwar guided the grape growers on
cane maturity and canopy management in the
seminar organized at Tuljapur, district Solapur on
12 October 2022.

• Dr. Kaushik Banerjee virtually participated in the
Grape Exporters Meet organized by Vimta Labs
Limited at Nasik on 15th October 2022. He talked
on the topic ‘Regulatory updates – Grapes testing’.

Field visits
• Dr. R.G. Somkuwar visited vineyards at Nimgaon

(T), taluka Madha, district Solapur on 4th January
2022. He also guided 120 grape growers in the
workshop on ‘Management of downy mildew,
powdery mildew and anthracnose diseases in
grape crop’ organized by Vithalganga Farmers
Producers Co. Ltd.

• Dr. R.G. Somkuwar visited vineyards affected
with berry dropping in Chinchni area of Sangli
district on 7th January 2022 and guided grape
growers as per request received from the Hon’ble
MP, Shri Sanjaykaka Patil.

• Dr. R.G. Somkuwar visited vineyards of
beneficiaries of SCSP scheme at Kadwanchi,
Nandapur and Tandulwadi villages of Jalna district
on 16th January 2022.

• Dr. R.G. Somkuwar visited AICRP plot at Bijapur
on 18th January 2022 and had a discussion with
IMC member Mr. Sanjay Patil.

• Dr. R.G. Somkuwar visited vineyards of
beneficiaries of SCSP scheme at Tandulwadi,
district Jalna on 23rd January 2022.

• Dr. R.G. Somkuwar undertook field visit to Nasik
on 26-27th January 2022 for discussion on
conducting trial in farmers’ field.

• Dr. R.G. Somkuwar had a meeting with officials
of Embio Biofertilizer Company at Mahad, district
Ratnagiri on 3rd February 2022.

• Dr. R.G. Somkuwar undertook a field visit to
Tasgaon, district Sangli on 13th February 2022 to
guide the grape growers.



• S>m°. am.Jw gmo‘Hw$da Zo E~rAmB© n[a¶moOZm Ho$ VhV V¡¶ma
{H$e{‘e H$m AmH$bZ H$aZo Ho$ {bE 3 Aà¡b 2022 H$mo
OmbZm H$m Xm¡am {H$¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 17 Aà¡b 2022 H$mo a§OZImob, VmbwH$m
ahmQ>m, {Obm Ah‘XZJa ‘| EggrEgnr bm^m{W©¶m| Ho$ gmW
~mVMrV H$s&

• S>m°. am.Jw gmo‘Hw$da Zo 21-22 ‘B© 2022 H$mo VmbwH$m amhVm,
{Obm Ah‘XZJa Ho$ a§OZImob Am¡a ‘mbr{MZMm¡am Jm§dm| Am¡a
Ah‘XZJa {Obo Ho$ V§Xþbdm‹S>r Am¡a H$S>d§Mr Jm§dm| H$m Xm¡am
{H$¶m& {dV[aV {H$E JE BZnwQ> Am¡a àmá bm^m| na EggrEgnr
bm^m{W©¶m| go à{V{H«$¶m EH$Ì H$s JB©& EggrEgnr Ho$ VhV
ŠbñQ>a H$mo ^r BZnwQ> {dV[aV {H$E JE&

• S>m°. am.Jw gmo‘Hw$da Zo 29 OyZ 2022 H$mo JmoS>m‘¥V ’$m‘©g©
àmoS>çygg© H§$nZr, {gÞma, {Obm Zm{gH$ Ho$ A§Jya Ho$ ~mJm| H$m
Xm¡am {H$¶m Am¡a A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 3 OwbmB© 2022 H$mo AWmZr, H$Zm©Q>H$
Ho$ EoJbr Jm§d ‘| M§Xdm Am¡a ’$bZ H$s g‘ñ¶m H$m gm‘Zm
H$a aho A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m Am¡a A§Jya CËnmXH$m| H$m
‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 30 OwbmB© 2022 H$mo ~moar, B§Xmnwa,
{Obm nwUo ‘| A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 23 {gV§~a 2022 H$mo gm§Jbr {Obo Ho$
VmgJm§d ‘| A§Jy~©JmoZ H$m Xm¡am {H$¶m Am¡a JwÀN>m {dH$mg Ho$
‘wÔm| na bJ^J 300 A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 24 {gV§~a 2022 H$mo H$aH§$~ Ho$ go{‘Zma
‘| "Ho$Z n[an¹$Vm Am¡a Obdm¶w H$maH$' na ì¶m»¶mZ {X¶m,
{Og‘| bJ^J 325 A§Jya CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 24 {gV§~a 2022 H$mo H$dR>o‘h§H$mb ‘|
A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m Am¡a go‘rZma ‘| "Ho$Z H$s
n[an¹$Vm Am¡a JwÀN>m| Ho$ {dH$mg H$mo à^m{dV H$aZo dmbo
Obdm¶w H$maH$' na EH$ ì¶m»¶mZ {X¶m, {Og‘| bJ^J 75
A§Jya CËnmXH$m| Zo ^mJ {b¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 25 {gV§~a 2022 H$mo ‘mboJm±d (~maer)
‘| A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m Am¡a go{‘Zma ‘| A§Jya CËnmXH$m|
H$m ‘mJ©Xe©Z {H$¶m {Og‘| bJ^J 525 A§Jya CËnmXH$m| Zo
^mJ {b¶m&

• lr ~gdoœa {H$gmZ g§K Ho$ AZwamoY na, S>m°. am.Jw gmo‘Hw$da
Zo 1 AŠQy>~a 2022 H$mo H$Zm©Q>H$ Ho$ {dO¶nwam ‘| A§Jya Ho$
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• Dr. R.G. Somkuwar visited Jalna on 03rd April
2022 to assess raisins prepared under the ABI
project.

• Dr. R.G. Somkuwar had interaction meeting with
SCSP beneficiaries at Ranjankhol, taluka Rahata,
district Ahmednagar on 17th April 2022.

• Dr. R.G. Somkuwar visited Ranjankhol and
Malichinchora villages of taluka Rahata, district
Ahmednagar and Tandulwadi and Kadvanchi
villages of district Ahmednagar on 21-22 May
2022. Feedback from the SCSP beneficiaries on
inputs distributed and benefits accrued was
collected. Inputs were also distributed to cluster
under SCSP.

• Dr. R.G. Somkuwar visited vineyards of
Godaamrut Farmers Producers Co., Sinnar, district
Nasik on 29th June 2022 and guided the grape
growers.

• Dr. R.G. Somkuwar visited grape plots facing
problem of canopy and fruitfulness at village
Aigali in Athani Taluka, Karnataka and guided the
grape growers on 03rd July 2022.

• Dr. R.G. Somkuwar visited grape vineyards in
Bori, Indapur, district Pune on 30th July 2022.

• Dr. R.G. Somkuwar visited vineyards in Tasgaon,
district Sangli on 23rd September 2022 and guided
about 300 grape growers on bunch development
issues.

• Dr. R.G. Somkuwar visited vineyards in Karkamb
on 24th September 2022 and delivered a lecture on
‘Cane maturity and climatic factors’ in the seminar
which was attended by about 325 grape growers.

• Dr. R.G. Somkuwar visited vineyards in
Kavathemahankal on 24th September 2022 and
delivered a lecture on ‘Cane maturity and climatic
factors affecting bunch development’ in the
seminar which was attended by about 75 grape
growers.

• Dr. R.G. Somkuwar visited vineyards in Malegaon
(Barshi) on 25th September 2022 and guided the
grape growers in the seminar which was attended
by about 525 grape growers.

• On request from Shree Basaveshwar Farmers’
Association, Dr. R.G. Somkuwar visited vineyards
in Vijayapura, Karnataka on 1st October 2022 and



~mJm| H$m Xm¡am {H$¶m Am¡a A§Jya CËnmXH$m| H$mo A§Jya H$s IoVr
Ho$ {d{^Þ nhbwAm|, {deof ê$n go Ho$Z H$s n[an¹$Vm, ~r‘m[a¶m|
Am¡a nÎmr {JaZo na ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw gmo‘Hw$da Zo 2 AŠQy>~a 2022 H$mo Om‘Jm§d, gmobmnwa
‘| A§Jya CËnmXH$m| H$mo {dVmZ à~§YZ na {ZX}{eV {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 10 AŠQy>~a 2022 H$mo ‘m§S>ê$n
(qZ~wJu), {Obm X{jU gmobmnwa ‘| A§Jya~mJm| H$m Xm¡am {H$¶m
Am¡a Ho$Z H$s n[an¹$Vm Am¡a JwÀN>m {dH$mg H$mo à^m{dV H$aZo
dmbo Obdm¶w H$maH$m| na A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• {Obm AYrjH$ H¥${f A{YH$mar, gm§Jbr Ho$ AZwamoY na S>m°.
am.Jw. gmo‘Hw$da Zo gm§Jbr joÌ ‘| ^mar/{Za§Va ~m[ae go
à^m{dV A§Jya Ho$ ~mJm| H$m Xm¡am {H$¶m Am¡a 22 Am¡a 23
AŠQy>~a 2022 H$mo CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m Am¡a bJ^J
150 A§Jya CËnmXH$m| H$m ‘mJ©Xe©Z {H$¶m&

• S>m°. am.Jw. gmo‘Hw$da Zo 20 {Xg§~a 2022 H$mo gm§Jbr {Obo
Ho$ ImZnwa VmbwH$m Ho$ XodqIS> Am¡a ‘mY‘wÅ>r ‘| A§Jya~mJm| H$m
Xm¡am {H$¶m Am¡a nm¶m H$s JwÀN>m| Ho$ S§>R>bm| Am¡a àmj na Jm§R>|
{dH${gV hþB© Wr&

Q>obr{dµOZ H$m¶©H«$‘
• S>m°. am.Jw. gmo‘Hw$da: (i) S>rS>r gømÐr na "{dVmZ Am¡a nmofH$

VËd à~§YZ (03/01/2022) (ii) "h¡bmo {H$gmZ' S>rS>r
{H$gmZ H$m bmBd ’$moZ-BZ-àmoJ«m‘, (12/04/2022) (iii)
AmYmar¶ N>Q>mBª S>rS>r gømÐr Ho$ H¥${fXe©Z H$m¶©H«$‘ ‘|
A§Jya~mJm| ‘| {Z¶moOZ, (15/04/2022) (iv) "h¡bmo {H$gmZ'
S>rS>r {H$gmZ, ZB© {Xëbr Ho$ ’$moZ-BZ-bmBd H$m¶©H«$‘ "’$bm|
H$s N>§Q>mB© H$s ¶moOZm' (12/08/ 2022).

{H$gmZ ‘obm / H¥${f ‘obm / àXe©Zr ‘| gh^m{JVm 
g§ñWmZ Zo ‘hmamï´> Ho$ {d{^Þ ñWmZm| na Am¶mo{OV Zm¡ {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© Wr&

• {H$gmZ 2022,  nwUo (23-27 ‘mM©, 2022) 

• emBqZJ ‘hmamï´>, ’$bQ>Z (25-27 ‘mM©, 2022)

• gwdU© nbdr 2022, S>m° ~rEgHo$Ho$dr, Xmnmobr (13-17 ‘B©,
2022)

• ~mJdmZr ŠbñQ>a {dH$mg ‘obm/OmJê$H$Vm H$m¶©H«$‘,
EZEMAmaS>rE’$, Zm{eH$ (28 OyZ, 2022)
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guided the grape growers on different aspects of
grape cultivation specially cane maturity, diseases
and leaf fall.

• Dr. R.G. Somkuwar visited vineyards in Jamgaon,
district Solapur on 2nd October 2022 and guided
the grape growers on canopy management.

• Dr. R.G. Somkuwar visited vineyards in Mandrup
(Nimburgi), district South Solapur on 10th
October 2022 and guided the grape growers on
cane maturity and climatic factors affecting bunch
development.

• On request from District Superintendent
Agriculture Officer, Sangli Dr. R.G. Somkuwar
visited vineyards affected by heavy/continuous
rains in Sangli region and guide the growers on
22nd and 23rd October 2022 and guided around
150 grape growers.

• Dr. R.G. Somkuwar visited vineyards in Devkhind
and Madhamutti, taluka Khanapur district Sangli
on 20th December 2022. Knots were developed on
the bunch peduncles, rachis.

Television programme
• Dr. R.G. Somkuwar: (i) Canopy and nutrient

management’ on DD Sahyadri, (03/01/2022) (ii)
‘Hello Kisan’ Live Phone-in-Programme of DD
Kisan, (12/04/2022) (iii) Foundation pruning
planning in the vineyard in Krishidarshan
programme of DD Sahyadri, (15/04/2022) (iv)
‘Hello Kisan’ Phone-in-Live Programme ‘Fruit
pruning planning in the vineyards’of DD Kisan,
New Delhi (12/08/2022).

Participation in Farmers’ Fair / Krishi
Mela / Exhibitions
Institute participated in nine farmers’ fairs/ exhibitions
organized at different locations of Maharashtra. Live
samples, processed products, posters, publications,
etc. were arranged at exhibition stall to showcase
developed technologies.

• Kisan 2022, Pune (23-27 March, 2022)

• Shining Maharashtra, Phaltan (25-27 March,
2022)

• Suwarn Palavi 2022, Dr BSKKV, Dapoli (13-17
May, 2022)

• Horticulture Cluster Development Fair/Awareness
Programme at NHRDF, Nasik (28 June, 2022)
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• ‘hmamï´> amÁ¶ A§Jya CËnmXH$ g§K dm{f©H$ g§Jmoð>r, nwUo (28-
30 AJñV, 2022)

• ^maV ‘| ~mJdmZr ‘yë¶ l¥§Ibm H$m {dñVma, VAMNICOM,
nwUo (1-2 Zd§~a, 2022) 

• amï´>r¶ àmH¥${VH$ {M{H$Ëgm g§ñWmZ (EZAmB©EZ) gå‘obZ,
E‘AmB©Q>r-ES>rQ>r {dœ{dÚmb¶, nwUo (18-20 Zd§~a,
2022)

• {H$gmZ H¥${f emo, nwUo (14-18 {Xg§~a, 2022)

• ŠbmB‘oŠg 2022, E‘nrHo$dr, amhþar (20-22 {Xg§~a,
2022)

• Annual Seminar of Maharashtra State Grape
Growers’ Association, Pune (28-30 August,
2022)

• Expansion of Horticulture value chain in India at
VAMNICOM, Pune (1-2 November, 2022)

• National Institute Naturopathy (NIN) Conference,
MIT-ADT University, Pune (18-20 November,
2022)

• Kisan Agri Show, Pune (14-18 December, 2022)

• Climax 2022, MPKV, Rahuri (20-22 December,
2022)
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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$m¡. ~°ZOu H$mo 23 OwbmB© - 4 AJñV 2022 Ho$ Xm¡amZ

H$sQ>ZmeH$ Adeofm| Am¡a ‘mBH$moQ>m°pŠgZ narjU go g§~§{YV
j‘Vm {Z‘m©U H$m¶©H«$‘ ‘| à‘wI à{ejH$ Ho$ ê$n ‘| ¶moJXmZ
XoZo Ho$ {bE g§¶wº$ Aa~ A‘ramV ‘| à{V{Z¶wº$ {H$¶m&

• S>m°. H$m¡. ~°ZOu H$mo 30 AŠQy>~a 2022 Ho$ Xm¡amZ ‘m[a¶mZm ~o
ñQ>¢S²g EŠgnmo E§S> H$Ýd|eZ g|Q>a, qgJmnwa ‘| Am¶mo{OV 21d|
B§Q>aZoeZb ¶y{Z¶Z Am°’$ ’y$S> gmB§g E§S> Q>oŠZmobm°Or
(IUFoST) dëS>© ’y$S> H$m§J«og ‘| ^mJ boZo Ho$ {bE qgJmnwa
‘| à{V{Z¶wº$ {H$¶m J¶m Wm&

• S>m°. {Z.Am. Xoe‘wI H$mo 13-19 {gV§~a 2022 VH$ J¡brbr
B§Q>aZoeZb ‘¡ZoO‘|Q> B§ñQ>rQ>çyQ>, BµOamBb Ûmam Am¶mo{OV "ñ‘mQ>©
’$m{‘ªJ gm°ë¶ye§g H$m Cn¶moJ H$aHo$ ImÚ gwajm àmá H$aZo'
na ZE H¥${f ZdmMma H$m¶©H«$‘ ‘| à{V{Z¶wº$ {H$¶m J¶m Wm&

à{ejU A{YJ«hU
• S>m°. H$m¡. ~°ZOu Zo 21-25 ’$adar 2022 H$mo narjU Am¡a

A§em§H$Z à¶moJembmAm| (EZE~rEb) Ho$ {bE amï´>r¶ àË¶m¶Z
~moS>© Ûmam AmB©EgAmo/AmB©B©gr 17043:2010 na Am¶mo{OV
"EZE~rEb nrQ>rnr Agogg©' à{ejU H$m¶©H«$‘ ‘| ̂ mJ {b¶m&

• S>m°. H$m¡. ~°ZOu Zo Amœr Q>oŠZmobm°Or EbEbnr ‘| g|Q>a ’$m°a
’y$S> E§S> dm°Q>a Q>oŠZmobm°Or, ‘w§~B© Ûmam Am¶mo{OV AmB©EgAmo
JmBS> 35:2017 Ho$ AZwgma g§X^© gm‘J«r {Z‘m©Vm Am¡a
gm§p»¶H$s Ho$ {bE AmB©EgAmo/AmB©B©gr 17034:2016 H$s
Amdí¶H$VmZwgma JwUdÎmm àUmbr na à{ejU ‘| ^mJ {b¶m&
AmaE‘nr), Ah‘Xm~mX 15-18 {gV§~a 2022 Ho$ Xm¡amZ&

• lr‘Vr H${dVm ‘w§Xm§H$a Zo 2-6 AJñV 2022 Ho$ Xm¡amZ
AmB©grEAma-amï´>r¶ H¥${f AZwg§YmZ à~§YZ AH$mX‘r,
h¡Xam~mX Ûmam Am¶mo{OV "do~ Am¡a ‘mo~mBb EpßbHo$eZ {dH$mg
‘| àJ{V' na à{ejU H$m¶©H«$‘ ‘| ^mJ {b¶m&

Training and Capacity Building of ICAR
Employees
Deputation abroad
• Dr. K. Banerjee was deputed to United Arab

Emirates during 23rd July – 4th August 2022 to
contribute as a lead instructor in a capacity
building program related to pesticide residue and
mycotoxin testing. 

• Dr. K. Banerjee was deputed to Singapore for
participation in the 21st International Union of
Food Science and Technology (IUFoST) World
Food Congress held at Mariana Bay Stands Expo
and Convention Centre, Singapore during 30th
October 2022.

• Dr. N.A. Deshmukh was deputed to new
agricultural innovation programme on ‘Achieving
Food Security Using Smart Farming Solutions’
conducted by Galilee International Management
Institute, Israel from 13-19 September 2022.

Training Acquired
• Dr. K. Banerjee, participated in the ‘NABL PTP

Assessors’ training program on ISO/IEC
17043:2010’ organized by National Accreditation
Board for testing and calibration Laboratories
(NABL) during 21-25 February 2022.

• Dr. K. Banerjee attended the training on Quality
System as per Requirement of ISO/IEC
17034:2016 for Reference Material Producer and
Statistics as per ISO guide 35:2017 organized by
Centre for Food and Water Technology, Mumbai
at Aashvi Technology LLP (RMP), Ahmedabad
during 15-18 September 2022.

• Mrs. Kavita Y. Mundankar, participated in the
Training Programme on ‘Advances in Web and
Mobile Application Development’ organized
by ICAR-National Academy of Agricultural
Research Management, Hyderabad during 2-6
August 2022.

à{ejU Am¡a j‘Vm {Z‘m©U
Training and Capacity Building 
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• S>m°. Xr.qg ¶mXd Zo 11-15 OwbmB© 2022 Ho$ Xm¡amZ amï´>r¶
H¥${f {dñVma à~§YZ g§ñWmZ (‘¡ZoO), h¡Xam~mX Ûmam Am°ZbmBZ
Am¶mo{OV "H¥${f {dH$mg Ho$ {bE S´>moZ' H$m¶©H«$‘ ‘| ^mJ
{b¶m&

• S>m°. A.Hw$. e‘m© Am¡a S>m°. Xr.qg ¶mXd Zo 1-5 AJñV 2022
Ho$ Xm¡amZ ~m¡{ÕH$ g§nXm H$m¶m©b¶, ̂ maV Ûmam Am¶mo{OV amï´>r¶
~m¡{ÕH$ g§nXm OmJê$H$Vm {‘eZ Ho$ VhV "~m¡{ÕH$ g§nXm
A{YH$ma OmJê$H$Vm do{~Zma' ‘| ^mJ {b¶m&

• S>m°. Xr.qg ¶mXd Zo H¡${b’$mo{Z©¶m {dœ{dÚmb¶, Ba{dZ Ûmam
H$m¡agoam.AmoAmaOr na Am°ZbmBZ Am¶mo{OV 6 ‘hrZo Ho$
à{ejU H$m¶©H«$‘ "EZ B§Q´>moS>ŠeZ Qy> àmoJ«mq‘J X B§Q>aZoQ> Am°’$
qW½g (AmB©AmoQ>r) ñnoebmBOoeZ' ‘| ^mJ {b¶m&

• S>m°. Xr.qg ¶mXd Zo 19-23 {Xg§~a 2022 Ho$ Xm¡amZ gmgdS>,
nwUo ‘| PBC Ho$ E¶amo h~, nwUo Ûmam Am¶mo{OV bKw {d‘mZ
loUr (25 {H$bmoJ«m‘ VH$) ‘| DGCA à‘m{UV [a‘moQ> nm¶bQ>
H$mog© nyam {H$¶m&

• S>m°. amoeZr am. g‘W© Zo 15-24 ’$adar 2022 Ho$ Xm¡amZ
AmB©grEAma-^maVr¶ H¥${f gm§p»¶H$s AZwg§YmZ g§ñWmZ, ZB©
{Xëbr Ûmam Am¶mo{OV "Š¶yQ>rEb {dûcofU Am¡a OrZmo‘-dmBS>
Egmo{gEeZ ñQ>S>rO' na Am^mgr à{ejU ‘| ^mJ {b¶m&

• Dr. D.S. Yadav attended the programme on
‘Drones for Agricultural Development’ organized
online by National Institute of Agricultural
Extension Management (MANAGE), Hyderabad
during 11-15 July 2022.

• Dr. A.K. Sharma and Dr. D.S. Yadav attended
‘Intellectual Property Rights Awareness Webinar’
under National Intellectual Property Awareness
Mission organized by Intellectual Property Office,
India during 1-5 August 2022.

• Dr. D.S. Yadav participated in the 6 months
training programme ‘An Introduction to
Programming the Internet of Things (IoT)
Specialization’ organized online on Coursera.org
by University of California, Irvine.

• Dr. D.S. Yadav completed the DGCA Certified
Remote Pilot Course in Small Aircraft Category
(up to 25 kg) organized by PBC’s Aero Hub, Pune
at Saswad, Pune, during 19-23 December 2022.

• Dr. Roshni R. Samarth participated in virtual
training on ‘QTL analysis and genome-wide
association studies’ organized by ICAR-Indian
Agricultural Statistics Research Institute, New
Delhi during 15-24 February 2022.

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. D.S. Yadav International Conference on Advances in
Agriculture and Food System towards
Sustainable Development Goals (AAFS-
2022)

22/08/2022 to
24/08/2022

University of Agricultural
Sciences, Bangalore, All India
Agricultural Students Association,
New Delhi and Indian Council of
Agricultural Research, New Delhi

Dr. D.S. Yadav International Conference on ‘Advances
in Agricultural, Veterinary and Allied
Sciences for Improving Livelihood and
Environmental Security’ 

28/09/2022 to
30/09/2022

Jointly organized by ICAR-Indian
Grassland and Fodder Research
Institute, ICAR-National
Agriculture Higher Education
Project and National Agriculture
Development Cooperative Ltd.
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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

Mrs. Kavita Y.
Mundankar

Virtual International Symposium on
‘Data Driven Agriculture and Natural
Resource Management – Opportunities
and Challenges’.

21/01/2022 to
22/01/2022

Organised by Indian Society of
Agricultural Information
Technology (INSAIT) in
partnership with ICAR-NIAP,
ICAR-NBSS&LUP and ICAR-
IASRI (Online)

Dr. Roshni R.
Samarth

International webinar on “Prospects of
Varieties/Crops Developed through
Genome Editing (regulatory framework,
technologies and experience”

24/05/2022 Jointly organized in collaboration
with Department of Agriculture
and Farmers’ Welfare, Ministry of
Agriculture and Farmers Welfare,
Govt. of India and Federal
Ministry of Food, Agriculture and
Consumer Protection (BMEL),
Germany

Dr. Yukti Verma International Conference on ‘Natural
Science and Green Technologies for
Sustainable Development’

30/11/2022 to
30/12/2022 

Jointly organized by National
Environmental Science Academy,
New Delhi and Goa University,
Goa

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. R.G. Somkuwar Directors’ Conference 13/04/2022 ICAR at New Delhi

Dr. R.G. Somkuwar
Dr. S.D. Ramteke
Dr. A.K. Sharma
Dr. N.A. Deshmukh
Dr. P.H. Nikumbhe

2nd Indian Horticulture Summit - 2022 27/04/2022 to
29/04/2022

Society for Horticultural
Research and Development,
Gaziabad at Navsari
Agricultural University,
Navsari, Gujarat

Dr. R.G. Somkuwar
Dr. S.D. Ramteke
Dr. A.K. Sharma
Dr. Ahammed
Shabeer T.P.
Dr. D.N. Gawande
Dr. P.H. Nikumbhe

National Conference on Climate Resilient and
Sustainable Development of Horticulture

28/05/2022 to
31/05/2022

ASM Foundation, New Delhi
and Chandra Shekhar Azad
University of Agriculture and
Technology, Kanpur

Dr. A.K. Upadhyay Annual Cooperative Convention 16/10/2022 to
18/10/2022 

Anglo American Company in
collaboration with ICAR-
CRIDA

Dr. A.K. Sharma Webinar on ‘Good Agricultural Practices -
Knowledge Dissemination’

08/04/2022 KPMG
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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. A.K. Sharma National Webinar on ‘Sustainable
Interventions towards Resource Conservation
and Natural Farming’

22/04/2022 to
23/04/2022

Academy of Natural
Resource Conservation 
and Management 
(ANRCM)

Dr. A.K. Sharma Webinar on ‘Digital technologies for grape
and wine production: ready to use
innovations’

07/07/2022 VINIDEA

Dr. Roshni R.
Samarth

National Symposium on Horticultural Crops
of Humid Tropics for Nutritional and
Livelihood Security 

02/12/2022 Jointly organized by Central
Horticultural Experiment
Station (CHES), ICAR-
Indian Institute of
Horticultural Research,
Chettalli  and Society for
promotion of Horticulture
(SPH), ICAR-Indian Institute
of Horticultural Research,
Bangaluru

Dr. Yukti Verma ‘CeRA National Workshop-cum-Awareness
Program’ 

21/11/2022 At NASC Complex, 
New Delhi

H$m¶©embm/~¡R>H|$ 
Workshops/Meetings 

d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

H$m¶©embm/~¡R>H$ H$m erf©H$ 
Title of workshop / meeting

Ad{Y Period Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. R.G. Somkuwar
and Dr. Sujoy Saha

Brainstorming session on expansion of grape
area in Telangana  

11/02/2022 to
12/02/2022

Dr. R.G. Somkuwar Meeting of grape exporters 05/03/2022 APEDA at Nasik

Dr. R.G. Somkuwar Meeting with Dr. P. Patchaimal, Chairman,
CENDECT KVK, Theni under ‘Project
Unnati – Grapes’ collaborative project with
Coca-Cola India Pvt. Ltd.

24/03/2022

Dr. R.G. Somkuwar Joint meeting with CENDECT KVK, Theni,
Tamil Nadu and Coca-Cola India Private
Limited regarding Project Unnati – Grapes

12/04/2022 Coca-Cola India Private
Limited at New Delhi

Dr. R.G. Somkuwar Joint meeting with CENDECT KVK, Theni,
Tamil Nadu and Coca-Cola India Private
Limited regarding Project Unnati - Grapes

12/04/2022 Coca-Cola India Private
Limited at New Delhi

Dr. R.G. Somkuwar Meeting for finalization of ORW of the 
Ph.D. student allotted for research at ICAR-
NRCG

24/04/2022 VNMKV, Parbhani
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d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

H$m¶©embm/~¡R>H$ H$m erf©H$ 
Title of workshop / meeting

Ad{Y Period Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. R.G. Somkuwar Meeting of the Committee of ‘Internal
Ranking of University’

12/05/2022 Dr. Balasaheb Sawant Konkan
Krishi Vidyapeeth, Dapoli.

Dr. R.G. Somkuwar Meeting with the Minister of Agriculture,
State Govt. of Karnataka to update status of
grape cultivation in Karnataka.

24/05/2022 Mumbai

Dr. R.G. Somkuwar Interface meeting with the ICAR Institutes,
SAUs, and Sr. Officers from State Govts.

17/06/2022 ICAR-NIASM, Baramati,
Pune

Dr. R.G. Somkuwar Board of Studies Meeting in Horticulture 23/06/2022 MPKV, Rahuri

Dr. R.G. Somkuwar Meeting with Head, Department of
Horticulture for finalizing research project of
the allotted Ph.D. student

06/07/2022 MPKV, Rahuri

Dr. R.G. Somkuwar Workshop on PSAP an Agri-Innovation 17/08/2022 Isha Agro and Society for
Sugar Research and
Promotion at NASC, 
New Delhi

Dr. Anuradha
Upadhyay

Meeting of selection committee for Scientific
Officer

06/01/2022 VSI Pune

Dr. Anuradha
Upadhyay

Annual Progress Review Meeting of SERB 13/01/2022 SERB, New Delhi

Dr. Anuradha
Upadhyay

Meeting of assessment committee for the
promotion of technical staff

06/05/2022 ICAR-NIASM, Baramati

Dr. Anuradha
Upadhyay

EFC meeting with PC, Fruits 28/01/2022,
30/05/2022,
13/06/2022,
21/11/2022

Director, ICAR-IIHR,
Bengaluru

Dr. Anuradha
Upadhyay

Meeting of IBSC of VSI 27/06/2022 VSI, Pune

Dr. Anuradha
Upadhyay

Site visit of Tissue Culture Production
Facilities for recognition under NCS-TCP

18/07/2022,
19/07/2022,
20/07/2022

NIPGR, New Delhi

Dr. Anuradha
Upadhyay

Meeting of IMC of DFR 30/07/2022 ICAR-DFR, Pune

Dr. Anuradha
Upadhyay

IMC meeting of NIPB 18/08/2022 NIPB, New Delhi

Dr. Anuradha
Upadhyay

Meeting of assessment committee for CAS
promotion of scientists of NIPB 

13/09/2022 ICAR-NIPB, new Delhi

Dr. Anuradha
Upadhyay

IMC Meeting of Central Citrus Research
Institute, Nagpur

23/09/2022 ICAR-CICR, Nagpur
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d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

H$m¶©embm/~¡R>H$ H$m erf©H$ 
Title of workshop / meeting

Ad{Y Period Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. Anuradha
Upadhyay

Meeting of Project Monitoring and
Evaluation Committee of NCS-TCP-

11/10/2022 NIPGR New Delhi

Dr. Anuradha
Upadhyay

Meeting of IBSC of BASF 21/12/2022 BASF Loni Kand, Pune

Dr. Anuradha
Upadhyay

Meeting of IBSC of DOGR 23/12/2022 ICAR–DOGR, Rajgurunagar

Dr. A.K. Upadhyay Meeting of project ‘Agri-Consortium
Research Project on Water (Phase IV): IoT
enabled sensor based smart irrigation
management system’

06/01/2022 to
07/01/2022

Dr. A.K. Upadhyay DPC of institute staff 07/02/2022 ICAR-NRCG, Pune

Dr. A.K. Upadhyay Meeting of State Level Expert Committee on
Recommendation of Plastic Covering
Technology for Grape and Pomegranate
Crops

12/04/2022 Maharashtra State Board of
Horticulture and Medicinal
Plants at Sakhar Sankul, Pune

Dr. A.K. Upadhyay CAS meeting 22/06/2022 DFR, Pune

Dr. A.K. Upadhyay Roundtable on "Technologies for IoT and IoE
in Agriculture"

23/09/2023 TIH Foundation for IoT &
IoE, IIT Bombay

Dr. A.K. Upadhyay YP II interview 28/12/2022 ICAR-DOGR, Rajgurunagar,
Pune

Dr. K. Banerjee Executive Board meeting of MRDBS 24/12/2022 MRDBS, Pune

Dr. S.D. Ramteke Scientific Advisory Committee meeting 09/12/2022 KVK Borgaon Satara

Dr. S.D. Ramteke XXIX annual review meeting of all India
coordinated research project on weed
management.

ICAR - Directorate of Weed
Research, Jabalpur

Dr. A.K. Sharma GAP Consultation workshop on Good
Agriculture Practices (GAP)- State of Play in
India

22/02/2022 KPMG

Dr. A.K. Sharma Stakeholders Workshop on Climate Smart
Agriculture for Sustainable Productivity in
sodic soils of Uttar Pradesh

23/06/2022 CSSRI, RRS, Lucknow
(online)

Dr. A.K. Sharma Brain storming session on Quality
improvement practices for commercial grape
varieties in Tamil Nadu 

12/07/2022 GRS, Theni

Dr. A.K. Sharma A talk on ‘UAVs and IoTs in Horticulture’ 20/07/2022 ICAR-IIHR, Bengaluru
(online)

Dr. A.K. Sharma Meeting on ‘Review of Evaluation of grape
varieties for raisins under AICRP’

24/08/2022 AICRP Centre, MPKV,
Rahuri (Online)
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d¡km{ZH$m| H$m Zm‘ 
Name of the
scientists

H$m¶©embm/~¡R>H$ H$m erf©H$ 
Title of workshop / meeting

Ad{Y Period Am¶moOH$ Ed§ ñWmZ
Organizer and place

Dr. A.K. Sharma Meeting on ‘Use of Drift Reducing
Technology for Agriculture Spraying
Nozzles’

05/09/2022 Lechler India Pvt. Ltd. at
ICAR-NRCG

Dr. A.K. Sharma Agri Udan Road Show 06/09/2022 A-IDEA of NAARM at
VAMNICOM, Pune 

Dr. A.K. Sharma Agri Start-up Conclave and Kisan Samman
Sammelan

17/10/2022 to
18/10/2022

Ministry of Agriculture and
Farmers’ Welfare at IARI,
New Delhi

Dr. A.K. Sharma Workshop on ‘Horticulture Value Chain
program’

01/11/2022 National Horticulture Board at
VAMNICOM, Pune

Dr. A.K. Sharma Stakeholders meeting of grapes SMART
project

02/11/2022 SMART at VAMNICOM,
Pune

Dr. A.K. Sharma Agri-tech Start up event 08/11/2022 MCCIA, Pune

Dr. Sujoy Saha Meeting with Secretary, Additional Secretary
& Horticulture Commissioner of Department
of Agriculture & Farmers Welfare, GoI 

27/12/2022 At Sahyadri Farms, Nasik

Mrs. Kavita Y.
Mundankar

Review Meeting of Officers and Staff of
ICAR Hqrs., Institutes of ICAR, ASRB and
DARE under the Chairmanship of Secy.,
DARE & DG, ICAR

03/01/2022

Mrs. Kavita Y.
Mundankar

Meeting with Agrinnovate India for
commercialization of Institute technologies

03/06/2022

Mrs. Kavita Y.
Mundankar

Meeting held with Director (Finance), Shri G.
P. Sharma

23/04/2022

Mrs. Kavita Y.
Mundankar

AICRP meeting (Virtual Mode) ‘Appraisal to
QRT 2017-2022 ICAR-AICRP on Fruits
(Citrus and Grape)

20/12/2022 Online

Dr. D.S. Yadav International Workshop on ‘Complementing
Current Techniques with Next Generation
Technologies for Crop Health Improvement’ 

17/11/2022 to
19/11/2022

Organized by Aligarh Muslim
University, Aligarh; and
Global Initiative of Academic
Networks, Ministry of
Education, GoI, New Delhi.

Dr. Roshni R.
Samarth

9th Group discussion of ICAR-AICRP on
Fruits

08/03/2022 to
11/03/2022

ICAR-IIHR, Bengaluru

Dr. Roshni R.
Samarth

Nodal officers monthly meeting of ICAR-
AICRP on Fruits

08/04/2022,
11/05/2022,
08/07/2022,
28/07/2022

ICAR-AICRP on Fruits,
ICAR-IIHR, Bengaluru
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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

à{ejU H$m¶©H«$‘m| H$m Am¶moOZ 
A§Jya CËnmXH$m| Ho$ {bE
• 8-10 ‘mM©, 2022 Ho$ Xm¡amZ EH$ à{ejU H$m¶©H«$‘ "A§Jya

‘| CÚ{‘Vm {dH${gV H$aZo Ho$ {bE ZdrZ Ñ{ï>H$moU' Am¶mo{OV
{H$¶m J¶m& H$m¶©H«$‘ amH¥${dàg§, h¡Xam~mX Am¡a ^mH¥$AZwn-
amA§AZwH|$ Ho$ E~rAmB Ûmam àm¶mo{OV {H$¶m J¶m& S>m°. A.Hw$.
e‘m© Ed§ {Z.Am. Xoe‘wI Zo H$m¶©H«$‘ H$m g§MmbZ {H$¶m&
à{V^m{J¶m| H$s g§»¶m 51 Wr& 

• 21 Aà¡b, 2022 H$mo grB©EZS>rB©grQ>r-Ho${dHo$, WoZr ‘|
à{ejU H$m¶©H«$‘ "JwUdÎmmnyU© A§Jya CËnmXZ Ho$ {bE AÀN>r
H¥${f nÕ{V¶m±' Am¶mo{OV {H$¶m J¶m& S>m°. A. Hw$. CnmÜ¶m¶
Ed§ S>m°. Xr.qg. ¶mXd Zo 16 à‘wI H¥$fH$m| H$mo à{ejU {X¶m&

• 6 AJñV, 2022 H$mo ‘hmamï´> amÁ¶ H¥${f {dnUZ ~moS>© Am¡a
Ho$drHo$, Zmam¶UJm§d Ho$ gh¶moJ go Ho$drHo$ Zmam¶UJm§d ‘| EH$
à{ejU H$m¶©H«$‘ "{Z¶m©V JwUdÎmm dmbo A§Jya H$m CËnmXZ'
Am¶mo{OV {H$¶m J¶m& H$m¶©H«$‘ ‘| 150 {H$gmZm| Zo ̂ mJ {b¶m&
S>m°. am.Jw. gmo‘Hw$da, S>m°. A.Hw$. CnmÜ¶m¶, S>m°. g.X. am‘Q>oHo$
Ed§ S>m°. Xr.qg. ¶mXd Zo à{ejU {X¶m&

• {XZm§H$ 29 gßQ>|~a, 2022 H$mo ‘ogg© AmZ§X EJ«mo Ho$¶a {b{‘Q>oS>
H$s Q>r‘ Ho$ {bE "A§Jya ‘| ’$bXma H$br H$s nhMmZ' à{ejU
H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& H$m¶©H«$‘ H$m g§MmbZ S>m°.
e{‘©ð>m ZmBH$ Zo {H$¶m&

• 23-24 Zd§~a, 2022 Ho$ Xm¡amZ H¥${f {d^mJ, V{‘bZmSw> Ûmam
àm¶mo{OV ~rg {H$gmZm| Ho$ {bE EH$ à{ejU H$m¶©H«$‘ "A§Jya
‘| CËnmXZ àm¡Úmo{JH$s' Am¶mo{OV {H$¶m J¶m& 

EnrS>m Zm{‘V à¶moJembmAm| Ho$ VH$ZrH$s H${‘©¶m|
Ho$ {bE 
S>m°. H$m¡. ~°ZOu Am¡a S>m°. Ah‘X eã~ra Q>r.nr. Zo {ZåZ{bpIV
à{ejU H$m¶©H«$‘m| H$m g‘Ýd¶ {H$¶m& 

• H$ar nÎmm hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeof {dûcofU Ho$ {bE
XjVm narjU H$m¶©H«$‘ (11 Aà¡b go 25 OyZ 2022)& Hw$b
g¢Vrg à¶moJembmAm| Zo ^mJ {b¶m&

Training programmes organized
For grape growers
• A training programme ‘Innovative approaches to

develop entrepreneurship in grapes’ was organized
during March 8-10, 2022. The programme was
sponsored by MANAGE, Hyderabad and ABI
Centre of ICAR-NRCG. Dr. A.K. Sharma and Dr.
N.A. Deshmukh coordinated the programme.
Number of participants were 51.

• A training programme ‘Good Agricultural
Practices for quality grape production’ was
organized on April 21, 2022 at CENDECT-KVK,
Theni. Dr. A.K. Upadhyay and Dr. D.S. Yadav
imparted training to 16 lead farmers.

• A training programme ‘Production of export
quality grapes’ was organized on 06/08/2022 in
collaboration with Maharashtra State Agricultural
Marketing Board and KVK at  Narayangaon. Total
150 farmers attended the programme. Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke
and Dr. D.S. Yadav imparted the training.

• A training programme ‘Identification of fruitful
bud in grapes’ was organized for the team of M/S
Anand Agro Care Ltd. on 29/09/2022. The
programme was coordinated by Dr. Sharmistha
Naik.

• A training programme ‘Production Technology in
Grapes’ was organized during November 23-24,
2022 for twenty farmers sponsored by Department
of Agriculture, Tamil Nadu.

For technical personnel of APEDA
nominated laboratories
Dr. K. Banerjee and Dr. Ahammed Shabeer T.P.
coordinated following training programmes.

• Proficiency testing program for pesticide residue
analysis in curry leaf homogenate (11 Apr to 25
Jun, 2022). Thirty-seven laboratories participated.
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• ‘y§J’$br hmo‘moOoZoQ> ‘| EâbmQ>m°pŠgZ Adeof {dûcofU Ho$ {bE
XjVm narjU H$m¶©H«$‘ (11 Aà¡b go 25 OyZ 2022)&
BH$Vmbrg à¶moJembmAm| Zo H$m¶©H«$‘ ‘| ^mJ {b¶m&

• q^S>r hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeof {dûcofU Ho$ {bE XjVm
narjU H$m¶©H«$‘ (25 AJñV go 05 {S>g|~a 2022)& H$m¶©H«$‘
‘| Vrg à¶moJembmAm| Zo ^mJ {b¶m&

• A§Jya hmo‘moOoZoQ> ‘| H$sQ>ZmeH$ Adeofm| Ho$ {dûcofU Ho$ {bE
XjVm narjU H$m¶©H«$‘ (25 AJñV go 05 {S>g|~a 2022)&
Vrg à¶moJembmE± H$m¶©H«$‘ ‘| gpå‘{bV Wr& 

AÝ¶ g§JR>Zm| Ho$ {bE
• ^maV g{Q©>g EJ«rgmB§g {b{‘Q>oS> (nyd© ‘| ^maV B§gopŠQ>gmBS²g

{b{‘Q>oS>) Ho$ 22 A{YH$m[a¶m| Ho$ {bE 12-13 Aà¡b, 2022
Ho$ Xm¡amZ à{ejU H$m¶©H«$‘ "JwUdÎmmnyU© A§Jya CËnmXZ H$s
VH$ZrH$' Am¶mo{OV {H$¶m& H$m¶©H«$‘ H$m g§MmbZ S>m°. g.X.
am‘Q>oHo$, S>m°. amoeZr am. Am¡a S>m°. Y.Z. Jmd§S>o Ûmam {H$¶m J¶m& 

• d¡bmJ«mo ~m¶mogmB§g àmBdoQ> {b. Ho$ A{YH$m[a¶m| Ho$ {bE 5-7
{gV§~a, 2022 Ho$ Xm¡amZ à{ejU H$m¶©H«$‘ "A§Jya ‘| ~ohVa
CËnmXH$Vm Am¡a JwUdÎmm Ho$ {bE VÝ¶H$ CËnmXZ Aä¶mg'
Am¶mo{OV {H$¶m& S>m°. AZwamYm CnmÜ¶m¶, S>m°. {Z.Am. Xoe‘wI
Am¡a S>m°. gmo.H$. hmobH$a Zo H$m¶©H«$‘ H$m g‘Ýd¶Z {H$¶m&

à{ejU {X¶m J¶m/J«rî‘H$mbrZ à{ejU/
Am‘§{ÌV ì¶m»¶mZ
• S>m°. {Z.Am. Xoe‘wI Zo 20 OZdar, 2022 H$mo amÁ¶ H¥${f

{d^mJ, {Obm Am¡a§Jm~mX, ‘hmamï´> Ho$ {H$gmZm| Am¡a
A{YH$m[a¶m| Ho$ ’$sëS> {d{OQ> gh Am°Z ’$m‘© à{ejU H$m
g‘Ýd¶ {H$¶m& 

• Proficiency testing program for aflatoxin residue
analysis in peanut homogenate (11 Apr to 25 Jun,
2022). Forty-one laboratories participated in the
programme.

• Proficiency testing programme for pesticide
residue analysis in okra homogenate (25 Aug to 5
Dec, 2022). Thirty laboratories participated.

• Proficiency testing programme for pesticide
residue analysis in grape homogenate (25 Aug to
5 Dec, 2022). Thirty laboratories participated.

For other organizations
• A training programme ‘Techniques of quality

grape production’ was organized during April 12-
13, 2022 for 22 officials of Bharat Certis
AgriScience Ltd. (Formerly Bharat Insecticides
Limited). The programme was coordinated by Dr.
S.D. Ramteke, Dr. Roshni R. Samarth and Dr.
D.N. Gawande.

• A training programme ‘Resilient production
practices for improved productivity and quality in
grapes’ was organized during September 5-7, 2022
for 30 officials of Valagro BioScience Pvt. Ltd. Dr.
Anuradha Upadhyay, Dr. N.A. Deshmukh and Dr.
S.K. Holkar coordinated the programme.

Training given / summer training / invited
lectures
• Dr. N.A. Deshmukh coordinated field visit cum on

farm training of farmers and officials of State
Agricultural Department, district Aurangabad,
Maharashtra on 20 January, 2022

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. Anuradha
Upadhyay

Savitribai Phule Pune
University, Pune

Pushpa Motiram
Deore

Pesticide effect on grape
phyllosphere microbiome
dynamics with reference to
grape and wine quality
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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

2. Dr. S.D. Ramteke Shivaji University, Kolhapur Ravindra Pundlik
Kulkarni

Studies on bioefficacy,
phytotoxicity and microbial
degradation pattern in
relation to food safety of
chlormequat chloride (CCC) in
grapes.

3. Dr. N.A. Deshmukh Central Agricultural
University, Imphal

Mr. Dupati Ashok
Kumar

Influence of rootstocks on
growth, yield and quality of
grapevine (Vitis vinifera L.) cv.
Manjari Kishmish

{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. R.G. Somkuwar Performance of Manjari
Medika on different
rootstocks.

01/01/2022
to
30/04/2022

2 Lokmangal College of
Agricultural
Biotechnology, Wadala,
district Solapur; affiliated
to MPKV, Rahuri Performance of Crimson

Seedless grafted on different
rootstocks.

Changes in organic acid and
anthocyanin in Crimson
Seedless grapes.

14/01/2022
to
13/04/2022

1 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani

Biochemical changes in
relation to fruit bud
differentiation in Manjari
Naveen grafted on different
rootstocks.

15/03/2022
to
14/06/2022

2 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
Rahuri 

Reaction of rootstocks on
photosynthetic activities in
Crimson Seedless grapevine

2. Dr. Anuradha
Upadhyay

Standardization of protocol for
somatic embryogenesis in
grape

27/12/2021
to
30/04/2022

2 Vidya Pratishthan’s
College of Agricultural
Biotechnology, Baramati
affiliated to MPKV,
Rahuri Analysis of SNP markers in

grape hybrid population
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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

2. Dr. Anuradha
Upadhyay

Comparative expression
analysis of downy mildew
responsive genes in grape
hybrids.

10/01/2022
to
09/04/2022

1 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri

3. Dr. K. Banerjee Analytical method
development for authentication
and safety evaluation of
grapes.

15/01/2022
to
14/07/2022

1 Birla Institute of
Technology (Deemed
University), Ranchi

Development of an analytical
method for FSSAI-regulated
drugs and antibiotics.

18/07/2022
to
17/10/2022

1 Pondicherry University,
Puducherry

4. Dr. S.D. Ramteke Effect of plant growth
regulators to increase berry
diameter in grapes.

27/12/2021
to
30/04/2022

3 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani In vitro shoot induction from

lateral bud in grape rootstock
Dogridge

Means to increase juice quality
of Manjari Medika grapes.

In-vitro shoot induction from
lateral bud in grapevine
rootstock 110R

15/01/2022
to
14/04/2022

1 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
Rahuri

Effect of Kelpack on storage
for increase yield, quality,
nutrient status and residue
analysis in Thompson Seedless
grapes.

05/01/2022
to
30/04/2022

2 Lokmangal College of
Agricultural
Biotechnology, Wadala,
district Solapur; affiliated
to MPKV, Rahuri 

Effect of agrochemical on
uniform colour development in
Nanasaheb Purple

Influence of plant growth
regulators on in vitro
propagation of Manjari
Medika

01/02/2022
to
31/03/2022

2 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri

In vitro regeneration of
Crimson Seedless using lateral
bud explant.

01/02/2022
to
31/03/2022
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4. Dr. S.D. Ramteke Pre-harvest application of
agrochemicals on yield and
shelf life in Manjari Shyama
grapes.

01/02/2022
to
02/03/2022

1 Prof. Ramkrishna More
Arts, Commerce &
Science College, Akurdi,
Pune affiliated to
Savitribai Phule Pune
University 

In vitro regeneration of
grapevine rootstock Dogridge
from lateral bud

20/05/2022
to
19/08/2022

4 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
RahuriEffect of growth regulators on

in vitro culture of grapevine
cv. Thompson Seedless

Effect of different
concentrations of cytokinin
and nutrient media on in vitro
shoot induction of grapevine
cv. Thompson Seedless

Effect of culture media
and plant growth regulators
on shoot proliferation
in grapevine rootstock
Dogridge

Effect of Basfoliar Kelp for
rachis elongation in Manik
Chaman grape.

25/02/2022
to
25/05/2022

1 Prof. Ramkrishna More
Arts, Commerce &
Science College, Akurdi,
Pune affiliated to
Savitribai Phule Pune
University

5. Dr. A.K. Sharma Effect of process parameters
on probiotic grape juice
beverage sodification for
development of storage
accessible powder.

01/12/2021
to
31/05/2022

1 MIT School of Food
Technology, Pune
affiliated to MIT ADT
University, Pune

Quality assessment of raisins
produced from different
varieties

15/01/2022
to
14/04/2022

4 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
RahuriEvaluation of grape varieties

for juice quality

Wine making and quality
evaluation

Evaluation of wine quality
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5. Dr. A.K. Sharma Quality assessment of raisins
made from grapes rejected
during grading

04/03/2022
to
03/05/2022

Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani Utilization of rejected coloured

grapes in raisin making.

Utilization of rejected white
grapes in raisin making.

6. Dr. Sujoy Saha In vitro and field evaluation of
compatibility of fungicides
with biocontrol agents

01/01/2022
to
28/02/2022

3 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani Evaluation on bioefficacy of

biological fungicide against
pathogenic fungi.

Evaluation on bioefficacy of
biological bactericide against
pathogenic bacteria in grapes.

Studies on pathogenic bacteria
in grapes

20/01/2022
to
19/07/2022

1 MIT School of
Bioengineering Sciences
& Research, Pune
affiliated to MIT ADT
University, Pune

To evaluate the bioefficacy of
Trichoderma asperelloides
against powdery mildew in
grapes

01/04/2022
to
30/06/2022

1 Vasantdada Sugar
Institute, Pune affiliated to
Savitribai Phule Pune
University

Bioefficacy of novel botanicals
against major pathogens
including grapes

01/07/2022
to
30/09/2022

1 MIT School of
Bioengineering Sciences
& Research, Pune
affiliated to MIT ADT
University, Pune

7. Dr. D.S. Yadav Investigation into biology
behaviour and management of
celosterna scabrator infesting
grapes

01/07/2021
to
30/06/2022

1 School of Agriculture,
Lovely Professional
University, Jalandhar

8. Dr. Roshni R.
Samarth

Standardization of ovule
development in Flame
Seedless grape variety

10/01/2022
to
09/04/2022

2 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri Standardization of ovule

development in Crimson
Seedless grape variety
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8. Dr. Roshni R.
Samarth

Evaluation of raisins of F1
hybrid for biochemical
parameters.

20/02/2022
to
19/05/2022

1 SNDT College of Home
Science, Pune affiliated to
Shreemati Nathibai
Damodar Thackersey
(SNDT) Women's
University, Mumbai

9. Dr. Ahammed
Shabeer T.P.

Dissipation and non-targeted
effect of buprofezin residues in
grape rhizospheric soil

01/09//2021
to
28/02/2022

1 Sir Parashurambhau
College, Pune affiliated to
Savitribai Phule Pune
University

Dissipation and non-targeted
effect of pesticide residues in
grape rhizospheric soil

01/10/2021
to
31/03/2022

1

Assessment of pesticide
residue (Azoxystrobin and
chlorpyriphos) degradation
using bacterial consortia from
grape rhizopheric soil

01/02/2022
to
15/06/2022

1 School of Biotechnology
& Bioinformatics (D.Y.
Patil Deemed to be
University), Navi Mumbai

Postharvest decontamination
of pesticide residues from
grapes

20/01/2022
to
19/07/2022

1 MIT School of
Bioengineering Sciences
& Research, Pune
affiliated to MIT ADT
University, Pune

Development of grapes
pomace extract to enhance
nutritional availability and
anti-oxidant potential.

01/02/2022
to
31/07/2022

1 Bhagwan Mahavir College
of Science and
Technology, Surat
affiliated to Veer Narmad
South Gujarat University

10. Dr. D.N. Gawande Micropropagation studies in
grapes

01/01/2022
to
30/04/2022

1 College of Agricultural
Biotechnology, Georai
Tanda, Aurangabad
affiliated to VNMKV,
Parbhani

Micro-propagation studies in
grapes cvs. ‘Crimson Seedless’
and ‘110R’

20/05/2022
to
19/09/2022

1 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri

Apical meristem culture in
grape cultivars Thompson
Seedless and Dogridge

20/05/2022
to
19/09/2022

1 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri
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11. Dr. Anupa T. To standardize the suitable
media for green grafting
and budding in Thompson
Seedless on Dogridge
rootstock.

21/12/2021
to
20/02/2022

3 Vilasrao Deshmukh
College of Agricultural
Biotechnology, Latur
affiliated to VNMKV,
Parbhani

To standardize the suitable
media for green grafting and
budding in Thompson Seedless
on 110R rootstock.

To standardize the suitable
media for green grafting and
budding in Thompson Seedless
on 1103P rootstock.

To standardize the suitable
media for green grafting and
budding in Crimson Seedless
on Dogridge and 110R
rootstock.

21/12/2021
to
31/03/2022

2 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani 

To standardize the suitable
media for green grafting and
budding in Red Globe on 110R
and 1103P rootstock.

12. Dr. N.A. Deshmukh To study the biochemical
changes in Thompson Seedless
at different growth stages.

22/12/2021
to
21/03/2022

3 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
RahuriTo study the enzymatic activity

in Thompson Seedless at
different growth stages.

To study the polyphenol
profiling in Thompson
Seedless at different growth
stages.

Enzymatic activity during bud
break in Manjari Kishmish
grapes

27/12/2021
to
26/03/2022

3 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
RahuriEnzymatic activity during bud

break in Manjari Naveen
grapes

Enzymatic activity during bud
break in Thompson Seedless
grapes
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12. Dr. N.A. Deshmukh To study the enzymatic
activities in Crimson Seedless
variety

11/04/2022
to
10/07/2022

2 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
RahuriTo study the enzymatic

activities and biochemical
changes in Thompson Seedless
grape.

13. Dr. S.K. Holkar Molecular identification and
bioefficacy of endophytic
microbes against grapevine
pathogens

25/06/2021
to
24/06/2022

1 School of Agriculture,
Lovely Professional
University, Jalandhar

Secondary metabolite and
volatile production in
endophytic Trichoderma
isolated from grapevine.

06/12/2021
–
28/02/2022

2 Haribhai V Desai College,
Pune affiliated to
Savitribai Phule Pune
University

Secondary metabolites and
volatile production in
endophytic fungi isolated from
grapevine.

Characterization of the
bacterial endophytes from
grapevine genotypes.

05/01/2022
to
04/04/2022

1 Bhagwan Mahavir
College of Science and
Technology, Surat
affiliated to Veer
Narmad South Gujarat
University

Isolation and characterization
of pathogens causing minor
diseases in grapevine

10/01/2022
to
09/04/2022

1 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani

Development of diagnostic
assays for detection of
grapevine viruses infecting
wine grapes.

01/03/2022
to
31/05/2022

3 MGM Institute of Bio
Sciences and Technology,
Aurangabad affiliated to
MGM University

Development of diagnostic
assays for detection of
grapevine viruses infecting
table grapes.

Development of formulation of
endophytic fungi isolated from
grapevine.
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13. Dr. S.K. Holkar Molecular identification and
evaluation of fungal
endophytic formulation against
downy mildew of grapes.

01/06/2022
to
30/09/2022

7 College of Agricultural
Biotechnology, Loni
district Ahmednagar
affiliated to MPKV,
Rahuri 

Molecular identification and
proving pathogenicity of
fungal pathogen causing
anthracnose disease in grape.

Molecular identification and
evaluation of fungal
endophytes for management of
grapevine diseases.

Molecular identification and
evaluation of bacterial
endophytes for management of
grapevine diseases.

Molecular identification of
fungal pathogens isolated from
infected berries.

Molecular identification of
bacterial endophytes isolated
from grapevine cv. Red Globe. 

Molecular identification of
fungal endophytes isolated
from grapevine cv. Red Globe.

To study the effect of ethanol
on berry quality of grape
variety ‘Red Globe’

01/01/2022
to
15/03/2022

1 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani

14. Dr. P.H. Nikumbhe Effect of rootstock on crop
load and juice content

04/09//2021
to
30/04/2022

1 College of Agriculture,
Dhule affiliated to MPKV,
Rahuri

To study the effect of IBA and
activities of key enzymes in
rooting of grapes cuttings.

22/12/2021
to
21/03/2022

5 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
Rahuri To study the effect of IBA and

activities of key enzymes in
airlayering of grapes.

To study the effect of fruit
bagging on quality attributes in
grapes cv. Manjari Shyama
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14. Dr. P.H. Nikumbhe To study  the effect of foliar
application of Ca on quality of
grapes in cv. Manjari Shyama

22/12/2021
to
21/03/2022

5 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to MPKV,
Rahuri To study the effect of ethephon

and ABA on colour
development and postharvest
quality in grapes cv. Crimson
Seedless

To study the effect of ethanol
on berry quality of grape
variety ‘Red Globe’

01/01/2022
to
15/03/2022

1 Aditya Agricultural
Biotechnology College,
Beed affiliated to
VNMKV, Parbhani

To study the rooting and
shooting in grafted cuttings.

10/06/2022
to
09/09/2022

1 College of Agricultural
Biotechnology,
Madadgaon, district
Ahmednagar affiliated to
MPKV, Rahuri

To study the biochemical
parameters of air layers plants
/ graft in grape.

11/04/2022
to
10/07/2022

2 K.K. Wagh College of
Agricultural
Biotechnology, Nasik;
affiliated to Mahatma
Phule Krishi Vidyapeeth,
Rahuri

To study the in situ grafting
success in grapes in summer
season.

15. Dr. Yukti Verma Impact of polymer clay
composites and nanoparticles
on soil microbial community.

21/03/2022
to
20/06/2022

1 Dr. D.Y. Patil
Biotechnology &
Bioinformatics Institute,
Tathawade, Pune affiliated
to Dr. D.Y. Patil
Vidyapeeth, Pune
(Deemed to be University)
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nwañH$ma
• H|$Ð Ho$ EZAmaEb H$mo H$sQ>ZmeH$ Adeofm| Am¡a EâbmQ>m°pŠgZ

{dûcofU Ho$ {bE E’$EgEgEAmB© H$s amï´>r¶ g§X ©̂ à¶moJembm
H$s ‘mÝ¶Vm àmá hþB©&

• A§Jyam| Ho$ {bE ^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo
H$mo ^mH¥$AZwn-A^mgAZwn H$s 9 dt g‘yh MMm© ‘| erf©
àXe©Z H|$Ð Ho$ ê$n ‘| ‘mÝ¶Vm Xr JB©&

• S>m°. Am.Hw$. qgh, Cn ‘hm{ZXoeH$ (~mJdmZr), ^mH¥$AZwn
Ûmam 23 ‘mM©, 2022 ‘| g§ñWmZ H$s VrZ A§Jya H$s {H$ñ‘|
O¡go ‘m§Oar ‘o{S>H$m (Oyg Ho$ {bE), ‘m§Oar í¶m‘m (VmOm ImZo
Ho$ {bE), ‘m§Oar {H$e{‘e ({H$e{‘e Ho$ {bE ) H$mo ‘hmamï´>,
H$Zm©Q>H$, Vob§JmZm Am¡a V{‘bZmSw> BZ Mma amÁ¶m| ‘| bJmZo
Ho$ {bE AZwe§{gV {H$¶m J¶m&

• {ZåZ{bpIV {H$ñ‘m| Ho$ {bE nrnrdr E§S> E’$Ama àm{YH$aU,
ZB© {Xëbr go n§OrH$aU àXmZ {H$E JE:

1. ‘m§Oar í¶m‘m (AmaB©Or/2020/101)

2. {gÕ JmoëS>Z (AmaB©Or/2020/0134)  

3. ãb¡H$ ¹$sZ  ~oar (AmaB©Or/2020/0135) 

• S>m°. amoeZr am. g‘W© Zo ^mH¥$AZwn-amCAZwH|$, ~rH$mZoa,
amOñWmZ Ûmam 22-25 Zd§~a 2022 Ho$ Xm¡amZ Am¶mo{OV
OmoZb ñnmoQ²g© Qy>Zm©‘|Q> (n{ü‘), ̂ mH¥$AZwn Ho$ Xm¡amZ S>m°. amoeZr
am. g‘W© Zo 100 ‘rQ>a Xm¡‹S> (‘{hbm) ‘| {ÛVr¶ ñWmZ Ho$
{bE aOV nXH$ go gå‘m{ZV {H$¶m& 

• S>m°. amoeZr am. g‘W© Zo ^mH¥$AZwn-amCAZwH|$, ~rH$mZoa,
amOñWmZ Ûmam Am¶mo{OV OmoZb ñnmoQ²g© Qy>Zm©‘|Q> (n{ü‘),
^mH¥$AZwn ‘| 22-25 Zd§~a 2022 Ho$ Xm¡amZ 200 ‘rQ>a Xm¡‹S>
(‘{hbm) ‘| {ÛVr¶ ñWmZ Ho$ {bE aOV nXH$ go gå‘m{ZV
{H$¶m& 

• S>m°. e{‘©ð>m ZmBH$ Zo AŠQy>~a 2022 ‘| nrEMS>r H$s {S>J«r nyar
H$s&

Awards
• NRL of the Centre received the recognition of

National Reference Laboratory of FSSAI for the
pesticide residue and aflatoxin analysis. 

• ICAR-NRC for Grapes was recognized as a top
performing centre in the 9th group discussion of
ICAR-AICRP on fruits among the centres under
without staff positions category.

• Three institute varieties viz. Manjari Medika (juice
purpose), Manjari Shyama (table purpose),
Manjari Kishmish (raisin purpose) were
recommended for cultivation in four states viz.
Maharashtra, Karnataka, Telangana and Tamil
Nadu during the 29th meeting of Central Sub-
Committee on Crop Standards, Notification and
Release of Varieties for Horticultural Crops under
the Chairmanship of Dr. A.K. Singh, Deputy
Director General (Horticulture), ICAR on 23rd
March, 2022.

• Registrations were granted from PPV&FR
Authority, New Delhi for the following varieties:

1. Manjari Shyama (REG/2020/101)

2. Siddh Golden (REG/2020/0134)  

3. Black Kwin Berry (REG/2020/0135)  

• Dr. Roshni R. Samarth awarded silver medal for
IInd position in the 100 metres race (women)
during the Zonal Sports Tournament (West), ICAR
hosted by ICAR-NRC on Camel, Bikaner,
Rajasthan during 22-25 November 2022.

• Dr. Roshni R. Samarth awarded silver medal for
IInd position in the 200 metres race (women)
during the Zonal Sports Tournament (West), ICAR
hosted by ICAR-NRC on Camel, Bikaner,
Rajasthan during 22-25 November 2022.

• Dr. Sharmistha Naik completed Ph.D. degree in
October 2022.

nwañH$ma Ed§ gå‘mZ
Awards and Recognitions



• ^mH¥$AZwn-AmB©OrE’$AmaAmB©, Pm§gr, CÎma àXoe ‘| 6-8 ‘B©
2022 Ho$ Xm¡amZ Am¶mo{OV H¥${f {dkmZ Am¡a àm¡Úmo{JH$s:
MwZm¡{V¶m§ Am¡a g§^mdZmE§ (EEgQ>r-2022) na A§Vam©ï´>r¶
gå‘obZ Ho$ Xm¡amZ S>m°. ¶w{º$ d‘m© Zo EZB©EgE (amï´>r¶ n¶m©daU
{dkmZ AH$mX‘r, ZB© {Xëbr) -Oy{Z¶a gmB§{Q>ñQ> Am°’$ X B©¶a
AdmS>© -2022 àmá {H$¶m&

• S>m°. ¶w{º$ d‘m© H$mo 11-13 OyZ 2022 Ho$ Xm¡amZ H${bånm|J
{dkmZ H|$Ð, XoAmobmo, H${bånm|J, n{ü‘ ~§Jmb ‘| Am¶mo{OV
6d| A§Vam©ï´>r¶ gå‘obZ "gVV {dH$mg Ho$ {bE H¥${f, O¡{dH$
Am¡a AZwà¶wº$ {dkmZ ‘| dV©‘mZ ‘wÔo' na "¶wdm d¡km{ZH$
nwañH$ma' {‘bm&

gd©loð> ‘m¡pIH$ àñVw{V
• {XZm§H$ 28-30 {gV§~a 2022 Xm¡amZ ^mH¥$AZwn-^maVr¶

MamJmh Ed§ Mmam AZwg§YmZ g§ñWmZ, arOZb [agM© ñQ>oeZ,
lrZJa; ^mH¥$AZwn-ZoeZb EJ«rH$ëMab hm¶a EOwHo$eZ
àmoOoŠQ>, {~agm EJ«rH$ëMab ¶y{Zd{g©Q>r, am§Mr Am¡a ZoeZb
EJ«rH$ëMa S>odbn‘|Q> H$moAm°nao{Q>d {b{‘Q>oS> Ûmam g§¶wº$ ê$n
~mam‘ybm, Jm§Yr ^dZ, H$í‘ra {dœ{dÚmb¶ (^maV) ‘|
Am¶mo{OV "AmOr{dH$m Am¡a n¶m©daU gwajm ‘| gwYmahoVw H¥${f,
new {M{H$Ëgm Am¡a g§~Õ {dkmZ ‘| àJ{V' 3 {Xdgr¶
A§Vam©ï´>r¶ gå‘obZ (AAVASILES-2022) ‘| S>m°. Xr qgh
¶mXd Ûmam "J«ondmBZ dwS> ~moaa, ñQ´>mo‘¡{Q>¶‘ ~ma~Q>‘ {‘S> JQ>
Am¡a à‘wI emar[aH$ ‘mJm] H$s nhMmZ' H$mo gd©loð> nona àñVw{V
(‘m¡pIH$) nwañH$ma {X¶m J¶m& 

• [a‘~mB© EM, Xoe‘wI {Z.Am., Vb§J EMS>r, Agw‘r EgAma
Am¡a ‘mdbrZ Oo Ûmam "A§S>a¶y{Q>bmBÁS> bmoH$b ê$Q>ñQ>m°H$ na
àyZg àOm{V Ho$ gm¶Z H$ån¡{Q>{~{bQ>r {~ho{d¶a' na emoY nÌ
H$mo A§S>a¶y{Q>bmBÁS> hm°{Q©>H$ëMab OoZo{Q>H$ [agmog}O na dMw©Ab
amï´>r¶ gå‘obZ ‘| gd©loð> nmoñQ>a àoO|Q>oeZ AdmS>© (2022)
àmá hþAm, ¶h  3-4 OyZ 2022 Ho$ Xm¡amZ ^mH¥$AZwn-
H|${ÛH¥$AZwg§, nmoQ>© ãbo¶a, A§S>‘mZ Am¡a {ZH$mo~ma Ûrn g‘yh
‘| Am¶mo{OV {H$¶m J¶m& 

gdm}ËH¥$ï> emoY nÌ 
• nwînm XoAmoao, amoeZr g‘W©, AZwamYm CnmÜ¶m¶ Am¡a B§Xþ gmd§V

Ûmam "Q>o~b J«oßg ‘| S>mCZr {‘ëS>¶y à{VamoY Ho$ {bE ‘mH©$a
A{gñQ>oS> goboŠeZ' na emoY nÌ H$mo B§{S>¶Z EHo$S>‘r Am°’$
hm°{Q©>H$ëMab gmB§goO (AmB©EEMEg), ZB© {Xëbr Ûmam 2
{Xg§~a 2022 H$mo gd©loð> emoY nÌ -2021 go gå‘m{ZV
{H$¶m J¶m& 
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• Dr. Yukti Verma received NESA (National
Environmental Science Academy, New Delhi)-
Junior Scientist of the Year Award-2022 during
International Conference on Agriculture Science
and Technology: Challenges and Prospects (AST-
2022) held during 6-8 May 2022 at ICAR-IGFRI,
Jhansi, Uttar Pradesh.

• Dr. Yukti Verma received ‘Young Scientist
Award’ during 6th International Conference on
‘Current Issues in Agricultural, Biological
and Applied Sciences for Sustainable
Development’ held during 11-13 June 2022 at
Kalimpong Science Centre, Deolo, Kalimpong,
West Bengal.

Best paper (oral) presentation
• ‘Transcriptome analysis of grapevine wood borer,

Stromatium barbatum mid gut and identification
of major physiological pathways’ by Yadav DS,
received best paper presentation (oral) award
during 3 Days International Conference on
‘Advances in Agricultural, Veterinary and Allied
Sciences for Improving Livelihood and
Environmental Security (AAVASILES-2022)’
jointly organized by ICAR-Indian Grassland and
Fodder Research Institute, Regional Research
Station, Srinagar, ICAR-National Agricultural
Higher Education Project, Birsa Agricultural
University, Ranchi and National Agriculture
Development Cooperative Ltd. Baramulla, held at
Gandhi Bhawan, University of Kashmir (India)
from 28-30 September 2022.

• Research Paper on ‘Scion compatibility behaviour
of Prunus species on underutilized local
rootstock’, by Rymbai H., Deshmukh N.A., Talang
H.D., Assumi S.R. and Mawlein J. received best
poster Presentation Award (2022) in Virtual
National Conference on Underutilized
Horticultural Genetic Resources: Conservation,
held at ICAR-CIARI, Port Blair, Andaman and
Nicobar Islands during 3-4 June 2022.

Best research paper
• Research paper on ‘Marker assisted selection for

downy mildew resistance in table grapes’ by
Pushpa Deore, Roshni Samarth, Anuradha
Upadhyay and Indu Sawant was awarded the best
research paper-2021 by Indian Academy of
Horticultural Sciences (IAHS), New Delhi on 2nd
December 2022.



gå‘mZ
g§¶moOH$
• S>m°. A.Hw$. e‘m©, 28-31 ‘B© 2022 Ho$ Xm¡amZ grEgE¶yEQ>r,

H$mZnwa ‘| Am¶mo{OV Obdm¶w bMrbm Am¡a ~mJdmZr MwZm¡{V¶m|
Am¡a {dH$ënm| Ho$ gVV {dH$mg ‘| à{V‘mZ Zm‘H$ nyU© gÌ Ho$
g§¶moOH$ Wo&

• S>m°. e{‘©ð>m ZmBH$ Zo 19 {Xg§~a 2022 (Am°ZbmBZ ‘moS>) na
Am¶mo{OV Š¶yAmaQ>r (A^mgAZwn-’$b, A§Jya) H$m g‘Ýd¶
{H$¶m&

gånmXH$s¶ ~moS>©
• S>m°. A.Hw$. e‘m© àmoJ«o{gd hm°{Q©>H$ëMa Ho$ gh¶moJr g§nmXH$ h¡&

• S>m°. A.Hw$. e‘m© B§{S>¶Z OZ©b Am°’$ hm°{Q©>H$ëMa, àmoJ«o{gd
hm°{Q©>H$ëMa E§S> EJ«rH$ëMab [agM© OZ©b Ho$ ao’$ar h¡ &

• S>m°. amoeZr am. g‘W© ^mH¥$AZwn-A^mgAZwn, ^mH¥$AZwn-
^m~mAZwg§, ~|Jbwé, [agM© [anmoQ>©-2022, n¥. 324. VH$.
boI H«$. 138 H$s gh¶moJr g§nmXH$ Wt& 

• S>m°. amoeZr am. g‘W© ^mH¥$AZwn-A^mgAZwn, ^mH¥$AZwn-
^m~mAZwg§, ~|Jbwé,  dm{f©H$ [anmoQ>©-2021 n¥. 146. VH$.
boI H«$. 143 H$s Egmo{gEQ> E{S>Q>a Wt& 

• S>m°. gmo.H$. hmobH$a EH$ df© Ho$ {bE (14/11/2022 go)
Ho$~rgr npãbqeJ h~, ahmVm, {Obm Ah‘XZJa, ‘hmamï´> Ho$
g§nmXH$s¶ ~moS>© Ho$ gXñ¶ Wo& 

• S>m°. à.{h. {ZHw§$^o AZwg§YmZ Am¡a g‘rjm: H¥${f {dkmZ Am¡a
àm¡Úmo{JH$s OZ©b E-118, nhbr ‘§{Ob, goŠQ>a-63, ZmoES>m,
CÎma àXoe-201301, OZ©b Ho$ g§nmXH$ h¡ & 

g‘rjH$/ narjH$ 
• S>m°. AZwamYm CnmÜ¶m¶ H$mo {’${O¶mobm°Or ßbm§Q>ma‘, ’«§${Q>¶g©

BZ ßbm§Q> gmB§goO n{ÌH$mAm| Ho$ {bE g‘rjH$ Ho$ ê$n ‘|
gå‘m{ZV {H$¶m J¶m&

• S>m°. A.Hw$. e‘m© Zo ^mH¥$AZwn-^maVr¶ H¥${f AZwg§YmZ
g§ñWmZ, ZB© {Xëbr Ho$ gh¶moJ go A’$Jm{ZñVmZ amï´>r¶ H¥${f
{dkmZ Am¡a àm¡Úmo{JH$s {dœ{dÚmb¶, H§$Yma, A’$Jm{ZñVmZ
H$mo àñVwV H$s JB© E‘.Eggr Wr{gg AZma (ß¶y{ZH$m J«mZmQ>‘
Eb.) OrZmoQ>mBn Ho$ àgma na A’$Jm{ZñVmZ H$s pñW{V Ho$
VhV ñQ>o‘ H$qQ>J Am¡a ê$qQ>J hm‘m}Z H$m ‘mZH$sH$aU H$m
AmH$bZ {H$¶m&

• S>m°. A.Hw$. e‘m© Zo ^mH¥$AZwn-^maVr¶ H¥${f AZwg§YmZ

ICAR-NRCG Annual Report 2022

144

Recognitions
Convener
• Dr. A.K. Sharma was Convener in plenary session

“Paradigm in climate resilient and sustainable
development of horticulture challenges and
options” in National conference  held at CSAUAT,
Kanpur during 28-31 May 2022.

• Dr. Sharmistha Naik coordinated QRT (AICRP on
Fruits, Grapes) held on 19 December 2022 (Online
mode).

Editorial Boards
• Dr. A.K. Sharma was associate editor of

Progressive Horticulture.

• Dr. A.K. Sharma was Referee for Indian Journal
of Horticulture, Progressive Horticulture and
Agricultural Research Journal.

• Dr. Roshni R. Samarth was associate editor for
Research Report-2022 of ICAR-AICRP on Fruits,
Pages-324. Tech. Doc. No. 138.

• Dr. Roshni R. Samarth was associate editor for
Annual Report - 2021 of ICAR-AICRP on Fruits,
Pages-146. Tech. Doc. No. 143.

• Dr. S.K. Holkar was editorial board member of
KBC Publishing Hub, Rahata, district
Ahmednagar, Maharashtra for one-year w.e.f.
14/11/2022.

• Dr. P. H. Nikumbhe editor of Journal “Research &
Reviews: Journal of Agricultural Science and
Technology” A-118, 1st Floor, Sector-63, Noida,
Uttar Pradesh-201301, India

Reviewer/examiner
• Dr. Anuradha Upadhyay was recognized as

reviewer for the journals Physiologia Plantarum,
Frontiers in Plant Sciences.

• Dr. A.K. Sharma evaluated M.Sc. thesis entitled
“Standardization of stem cuttings and rooting
hormones on propagation of pomegranate (Punica
granatum L.) genotypes under Afghanistan
conditions” submitted to Afghanistan National
Agricultural Science and Technology University
(ANASTU), Kandahar, Afghanistan in
collaboration with ICAR-Indian Agricultural
Research Institute (IARI), New Delhi.

• Dr. A.K. Sharma evaluated M.Sc. thesis entitled



g§ñWmZ, ZB© {Xëbr Ho$ gh¶moJ go A’$Jm{ZñVmZ amï´>r¶ H¥${f
{dkmZ Am¡a àm¡Úmo{JH$s {dœ{dÚmb¶ (EEZEEgQ>r¶y), H§$Yma,
A’$Jm{ZñVmZ H$mo àñVwV H$s JB© E‘.Eggr Wr{gg VwbZmË‘H$
dZñn{V àMma ì¶dhma Am¡a A§Jya H$s Zg©ar ‘yë¶m§H$Z
(dmB{Q>g {dZr’o$am Eb.) H$m AmH$bZ {H$¶m&

• S>m°. A.Hw$. e‘m© Zo BpÝXam Jm§Yr H¥${f {dœ{dÚmb¶, am¶nwa
H$mo àñVwV E‘.Eggr Wr{gg erf©H$ Pm§gr (¶y.nr.) H$s AY©-
ewîH$ n[apñW{V¶m| ‘| {d{^Þ gmBQ´>g àOm{V¶m| Ho$ nwîn Ord
{dkmZ na AÜ¶¶Z H$m AmH$bZ {H$¶m&   

• lr‘Vr H${dVm ‘w§S>ZH$a H$mo 29 OwbmB© 2022 H$mo ghm¶H$ Ho$
nX Ho$ {bE ^mH¥$AZwn-^maVr¶ H¥${f AZwg§YmZ g§ñWmZ, Ûmam
Am¶mo{OV Am°ZbmBZ H§$ß¶yQ>a AmYm[aV Q>oñQ>/narjm Ho$ g§MmbZ
Ho$ {bE n¶©dojH$ Ho$ ê$n ‘| Zm{‘V {H$¶m J¶m&

• S>m°. amoeZr am. g‘W© H$mo OZ©b "{’${O¶mobm°Or E§S> ‘m°{bŠ¶yba
~m¶mobm°Or Am°’$ ßbm§Q²g' Ho$ {bE g‘rjH$ Ho$ ê$n ‘| gå‘m{ZV
{H$¶m&

• Am¡a§Jm~mX ‘| lr‘Vr H${dVm ‘w§S>ZH$a, H$moëhmnwa ‘| S>m°. amoeZr
am. g‘W©, S>m°. {Z.Am. Xoe‘wI Am¡a Zm{eH$ ‘o S>m° àem§V
{ZHw§$^o Am¡a S>m°. gmo‘ZmW hmobH$a H$mo àemg{ZH$ A{YH$mar
Am¡a {dÎm Ed§ {dÎm {d^mJ Ho$ Am°ZbmBZ {Q>¶a-1 (gr~rQ>r)
boIm A{YH$mar narjm-2021 Ho$ Am¶moOZ Ho$ {bE n¶©dojH$
Ho$ ê$n ‘| {Z¶wº$ {H$¶m J¶m& g§~§{YV narjm H|$Ðm| na Xmo ñbm°Q>
‘| 10 ‘B© 2022 H$mo narjm hþB©& 

go‘oñQ>a A§V nona goQ>a
• S>m°. amoeZr am. g‘W© H$mo E‘AmB©Q>r- E‘AmB©Q>r H$bm, {S>OmBZ

Am¡a àm¡Úmo{JH$s {dœ{dÚmb¶, nwUo ‘| nmR>çH«$‘ 21~r~rQ>r301
(AmU{dH$ Ord {dkmZ) Ho$ {bE {Xg§~a 2022 Ho$ go‘oñQ>a
A§V narjmAm| H$m àý ~¢H$ V¡¶ma H$aZo Ho$ {bE nona goQ>a Ho$
ê$n ‘| {Z¶wº$ {H$¶m J¶m&

• S>m°. {Z.Am. Xoe‘wI H$mo nrEMS>r (~mJdmZr) nmR>çH«$‘ Ho$
{bE àý nÌ goQ>a Ho$ ê$n ‘| ~mJdmZr Am¡a dm{ZH$s H$m°boO,
grE¶y, nmgrKmQ>, AéUmMb àXoe ‘| {Z¶wº$ {H$¶m J¶m&

g{‘{V gXñ¶
• S>m°. am.Jw. gmo‘Hw$da {ZåZ{bpIV g{‘{V¶m| Ho$ gXñ¶ Wo:

- S>m°. ~mbmgmho~ gmd§V H$m|H$U H¥${f {dÚmnrR>, Xmnmobr H$s
"{dœ{dÚmb¶ H$s Am§V[aH$ a¢qH$J' g{‘{V&

- 17-18 {gV§~a 2022 H$mo Ho$drHo$, Q>m|S>mnwa, {Obm
qhJmobr ‘| EgE‘Eg Ho$ nX Ho$ {bE M¶Z g{‘{V&
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“Comparative Vegetative Propagation Behaviour
and Nursery Evaluation of Grape (Vitis vinifera L.)
Cultivars” submitted to Afghanistan National
Agricultural Sciences and Technology University
Afghanistan in collaboration with ICAR-Indian
Agricultural Research Institute (IARI), New Delhi.

• Dr. A.K. Sharma evaluated M.Sc. thesis entitled
“Studies on floral biology of different citrus
species under semi-arid conditions of Jhansi
(U.P.)’’ submitted to Indira Gandhi Krishi
Vishwavidyalaya, Raipur.

• Mrs. Kavita Y. Mundankar was nominated as IARI
Observer for the conduct of online Computer
based Test/examination organized by ICAR-IARI
for the post of Assistant on 29th July 2022.

• Dr. Roshni R. Samarth recognized as reviewer for
the journal Physiology and Molecular Biology of
Plants. 

• Mrs. Kavita Y. Mundankar at Aurangabad, Dr.
Roshni R. Samarth and Dr. N.A. Deshmukh at
Kolhapur and Dr. Prashant Nikumbhe and Dr.
Somnath Holkar were appointed as Observers for
the examination including mock for conduct of
online Tier-l (CBT) of Administrative Officer
(AO) and Finance & Accounts Officer (F&AO)
examination-2021 on 10th May 2022 in two slots
at the respective examination Centre.

Semester end paper setter
• Dr. Roshni R. Samarth was appointed as paper

setter for preparing question bank of semester end
examinations December 2022 for course
21BBT301 (Molecular Biology) at MIT- MIT Art,
Design and Technology University, Pune.

• Dr. N.A. Deshmukh was appointed as Question
Paper Setter for Ph.D. (Horticulture) course(s),
College of Horticulture and Forestry, CAU,
Pasighat, Arunachal Pradesh.

Members of Committees
• Dr. R.G. Somkuwar was the member of the

following Committees:

– Committee of ‘Internal Ranking of University’
of Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli. 

– Selection Committee for the post of SMS at
KVK, Tondapur, district Hingoli on 17-18
September 2022.



• S>m°. AZwamYm CnmÜ¶m¶ {ZåZ{bpIV g{‘{V¶m| H$s gXñ¶m Wt:

- ^mH¥$AZwn-H|$Zt’$AZwg§, ZmJnwa, AmB©E‘gr&

- ^mH¥$AZwn-amnmO¡àm¡g§, ZB© {Xëbr, AmB©E‘gr&

- ^mH¥$AZwn-nw{dAZw{Z, nwUo, AmB©E‘gr&

- {df¶ {deofk Ho$ ê$n ‘| ̂ mH¥$AZwn-amnmO¡àm¡g§, ZB© {Xëbr
‘| {d{^Þ J«oS> Ho$ d¡km{ZH$m| H$s nXmoÞ{V Ho$ {bE ‘yë¶m§H$Z
g{‘{V&

- {df¶ dñVw {deofk Ho$ ê$n ‘| ^mH¥$AZwn-amAmO¡ñQ´>oàg§,
~mam‘Vr Ho$ VH$ZrH$s H$‘©Mm[a¶m| H$s nXmoÞ{V Ho$ {bE
‘yë¶m§H$Z g{‘{V&

- S>r~rQ>r H$s EZgrEg-Q>rgrnr H$s n[a¶moOZm {ZJamZr Am¡a
‘yë¶m§H$Z g{‘{V&

- S>r~rQ>r Ho$ EZgrEg-Q>rgrnr H$m àË¶m¶Z n¡Zb&

- drEgAmB©, nwUo ‘| d¡km{ZH$ A{YH$mar Ho$ {bE M¶Z
g{‘{V&

- S>r~rQ>r Zm{‘Vr Ho$ ê$n ‘| drEgAmB©, nwUo, AmB©~rEggr&

- ^mH¥$AZwn-nw{dAZw{Z, nwUo H$m AmB©~rEggr S>r~rQ>r
Zm‘m§H$Z&

- ~rEEgE’$ B§{S>¶m {b{‘Q>oS>, bmoZrH§$X H$m AmB©~rEggr
S>r~rQ>r Zm‘m§H$Z&

• S>m°. H$m¡. ~°ZOu H$mo ‘’w$H¥${d, amhþar H$s H$m¶©H$mar n[afX ‘|
^mH¥$AZwn Ho$ à{V{Z{Y Ho$ ê$n ‘| VrZ gmb Ho$ {bE Zm{‘V
{H$¶m J¶m (13/12/2022 go)&

• S>m°. A.Hw$. e‘m© {ZåZ{bpIV g{‘{V¶m| Ho$ gXñ¶ Wo

- E’$ES>r 29, ‘mXH$ no¶ AZw^mJr¶ g{‘{V&

- ImÚ àm¡Úmo{JH$s ñHy$b, E‘AmB©Q>r-ES>rQ>r {dœ{dÚmb¶,
nwUo H$s AZwg§YmZ gbmhH$ma g{‘{V&

- ^mH¥$AZwn-nw{dAZw{Z, nwUo H$s E~rAmB© gbmhH$ma g{‘{V&

• lr‘Vr H${dVm ‘w§Xm§H$a 22 Zd§~a 2022 H$mo ¶§J àmo’o$eZb
dmB©nr-{ÛVr¶(AmB©Q>r) Ho$ M¶Z Ho$ {bE ^mH¥$AZwn-
H¥${f àm¡Úmo{JH$s AZwà¶moJ AZwg§YmZ g§ñWmZ (AQ>mar)
OmoZ VIII, nwUo H$s dm°H$-BZ-B§Q>aì¶y g{‘{V ‘| ~mhar gXñ¶m
Wt&
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• Dr. Anuradha Upadhyay was the member of the
following committees:

– IMC of ICAR-CCRI, Nagpur.

– IMC of ICAR-NIPB, New Delhi.

– IMC of ICAR-DFR, Pune.

– Assessment Committee for the promotion of
scientists of different grades at ICAR-NIPB,
New Delhi as subject matter expert.

– Assessment Committee for the promotion of
technical staff of ICAR-NIASM, Baramati as
subject matter expert.

– Project Monitoring and Evaluation Committee
of NCS-TCP of DBT.

– Accreditation Panel of NCS-TCP of DBT.

– Selection Committee for scientific officer at
VSI, Pune.

– IBSC of VSI, Pune as DBT nominee.

– IBSC of ICAR-DOGR, Pune as DBT nominee.

– IBSC of BASF India Limited, Lonikand as
DBT nominee.

• Dr. K. Banerjee was nominated as ICAR
representative on the executive Council of MPKV,
Rahuri for three years w.e.f. 13/12/2022.

• Dr. A.K. Sharma was the Member of the following
committees

– FAD 29, Alcoholic Drinks Sectional
Committee.

– Research Advisory Committee of School of
Food Technology, MIT-ADT University, Pune.

– ABI advisory committee of ICAR-DOGR,
Pune.

• Mrs. Kavita Y. Mundankar was External Member
in Walk-in-interview committee of ICAR
Agricultural Technology Application Research
Institute (ATARI) Zone VIII, Pune for selection of
Young Professional YP-II (IT) on 22nd November
2022.
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d¡km{ZH$ gmogmBQ>r Ho$ ’¡$bmo
• S>m°. AZwamYm CnmÜ¶m¶ H$mo B§{S>¶Z EHo$S>‘r Am°’$ hm°{Q©>H$ëMa

gmB§g (AmB©EEMEg), ZB© {Xëbr Ûmam ’o$bmo{en go gå‘m{ZV
{H$¶m J¶m&

‘w»¶ A{V{W
• 2 ‘B© 2022 H$mo ‘hmamï´> Ho$ Zm{gH$ ‘| S>m°. am.Jw. gmo‘Hw$da

H$mo amÁ¶ gaH$ma Ho$ H¥${f {d^mJ Ûmam Am¶mo{OV "A{^Z§XZ
Ed§ nwañH$ma {dVaU H$m¶©H«$‘' ‘| ‘w»¶ A{V{W Ho$ ê$n ‘|
Am‘§{ÌV {H$¶m J¶m&

• S>m°. am.Jw. gmo‘Hw$da H$mo nÙlr {dIo nm{Q>b H$m°boO Am°’$
AmQ²g©, gmB§g Ûmam Am¶mo{OV "àdam gmB§g {’$EñQ>m 2022
à{V¶mo{JVm' Ho$ CÓmQ>Z g‘mamoh ‘| ‘w»¶ A{V{W Ho$ ê$n ‘|
Am‘§{ÌV {H$¶m J¶m& 

AÜ¶j/gh AÜ¶j/g§¶moOH$
• S>m°. am.Jw. gmo‘Hw$da Zo 28-31 ‘B© 2022 Ho$ Xm¡amZ EEgE‘

’$mC§S>oeZ, ZB© {Xëbr Am¡a M§Ð eoIa AmOmX ¶y{Zd{g©Q>r Am°’$
EJ«rH$ëMa E§S> Q>oŠZmobmoOr, H$mZnwa Ûmam Am¶mo{OV ŠbmB‘oQ>
ao{O{bE§Q> E§S> gñQ>oZo~b S>odbn‘|Q> Am°’$ hm°{Q©>H$ëMa na amḯ>r¶
gå‘obZ ‘| "naoS>mBåg BZ ŠbmB‘oQ> ao{O{bE§Q> E§S> gñQ>oZo~b
S>odbn‘|Q> Am°’$ hm°{Q©>H$ëMa-M¡b|OoO E§S> Am°ße§g' ßboZar
gÌ-2 H$s gh-AÜ¶jVm H$s&

• S>m°. amoeZr am. g‘W© Zo 8-11 ‘mM©, 2022 H$mo dMw©Ab ‘moS>
Ho$ ‘mÜ¶‘ go Am¶mo{OV ’$bm| na ^mH¥$AZwn-A^mgAZwn H$s
9dt g‘yh MMm© ‘| gÌ IB ({H$ñ‘ gwYma) H$s g§¶moOH$
Wr&

• S>m°. Y.Z. Jmd§S>o Zo 29 ‘B© 2022 H$mo grEgE¶yE E§S> Q>r  ‘|
Obdm¶w AZwHy$bVm Am¡a ~mJdmZr Ho$ gVV {dH$mg na amï´>r¶
gå‘obZ ‘| VH$ZrH$s gÌ -3 "Obdm¶w bMrbm Am¡a pñWaVm
Ho$ {bE ~mah‘mgr ~mJdmZr Ho$ CËnmXZ àUmbr à~§YZ ‘|
ZdmMma' Ho$ g§¶moOH$ Ho$ ê$n ‘| H$m‘ {H$¶m&

Fellow of Scientific Society
• Dr Anuradha Upadhyay was conferred with

Fellowship by Indian Academy of Horticulture
Science (IAHS), New Delhi.

Chief Guest
• Dr. R.G. Somkuwar was invited as chief guest in

the ‘Felicitation and Award Distribution
Programme’ organized by the Department of
Agriculture, State Govt. of Maharashtra at Nasik
on 2nd May 2022. 

• Dr. R.G. Somkuwar was invited as a chief guest in
the inaugural function of ‘Pravara Science Fiesta
2022 Competition’ organized by Padmashri Vikhe
Patil College of Arts, Science & Commerce,
Pravanagar, district Ahmednagar.

Chair/Co-chair/Convenor 
• Dr. R.G. Somkuwar co-chaired the plenary

session-2 on ‘Paradigms in Climate Resilient and
Sustainable Development of Horticulture –
Challenges and Options’ in the National
Conference on Climate Resilient and Sustainable
Development of Horticulture organized by ASM
Foundation, New Delhi and Chandra Shekhar
Azad University of Agriculture and Technology,
Kanpur during 28-31 May 2022.

• Dr. Roshni R. Samarth was convenor of session IB
(Varietal Improvement) in the 9th group discussion
of ICAR-AICRP on Fruits held through virtual
mode from 8-11 March, 2022.

• Dr. D.N. Gawande worked as convener of the
Technical Session-3 ‘Innovations in Production
Systems Management of Perennial Horticulture
for Climate Resilient and Sustainability’ in the
National Conference on Climate Resilient and
Sustainable Development of Horticulture on 29th
May 2022 at CSAUA&T, Kanpur, Uttar Pradesh.
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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)

v. ~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)

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)

~mø {dÎm nmo{fV n[a¶moOZmAm| g{hV g§¶moOZ Am¡a gh¶moJ 
Linkages and Collaboration Including Externally
Funded Projects

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. 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

lr ^r‘amO am‘MÝÐ IamV
H$hm§-Z§Xmnwa, {Obm-
OmbZm, ‘hmamï´> 
Mr. Bhimraj
Ramchandra Kharat,
At- Nandapur, Dist-
Jalna, Maharashtra

07/04/2022
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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

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

A§Jya CËnmXH$ g§K B§Xmnwa
{H$gmZ CËnmXH$ H§$nZr
Grape Growers
Association Indapur
Farmers Producer
Company

07/04/2022

3. {H$e{‘e Am¡a A§Jya Ho$ ag Ho$ CËnmXZ Ho$ {bE {Z¶m©V Ion go
AñdrH¥$V A§Jya ~oar H$m Cn¶moJ 
Utilization of rejected grape berries from export
consignment for raisin and grape juice production

g‘Pm¡Vm kmnZ
MoA

gwXe©Z B§Q>aàmBOoO, B§Xmnwa
Sudarshan Enterprises,
Indapur

07/04/2022

4. H$sQ>ZmeH$ Adeofm| Ho$ AZwê$n A§Jya CËnmXZ Ho$ {bE amoJ Am¡a
H$sQ> H$m O¡d-JhZ à~§YZ
Bio-intensive management of disease and pest for
production of pesticide residue compliant grapes

g‘Pm¡Vm kmnZ
MoU

AmB©nrEb ~m¶mobm°{OH$b
{b{‘Q>oS>, JwéJ«m‘ 
IPL Biologicals
Limited, 
Gurugram

14/07/2022

5. A§Jya {ZU©¶ g‘W©Z àUmbr 
Decision support system for Grapes

Q>rEbE
TLA

E{‘H$g EJ«moQ>oH$, 
^XJm§d, H$moëhmnwa
Amicus Agrotech,
Bhadgaon, 
Kolhapur

18/07/2022

6. {H$e{‘e Om‘ Am¡a {H$e{‘e ‘mCW ’«o$eZa H$m CËnmXZ
Production of raisin jam and raisin mouth freshener

g‘Pm¡Vm kmnZ
MoA

am¶ñZoar EbEbnr, 72,
gmBª ‘§{Xa amoS>,
Jq‹T>JbmO, 
Vhgrb Jq‹T>JbmO, 
{Obm H$moëhmnwa -
416502 
Raisnery LLP, 72, 
Sai Mandir Rd,
Gadhinglaj, Tal
Gadhinglaj, Dist
Kolhapur - 416502

08/08/2022

7. ~ƒm| Am¡a d¶ñH$m| Ho$ {bE nmofU ~ma H$m {dH$mg
Development of nutrition bar for children and adults.

g‘Pm¡Vm kmnZ
MoA

bVm ImÚ CËnmX, H«$.g§.
87/2/1, Z§{XZr Q>H$bo
ZJa, ‘§Oar, nwUo -
412307 
Lata Food Products,
S.No. 87/2/1, Nandini
Takle Nagar, 
Manjari, 
Pune - 412307

08/08/2022
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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

8. emaXm~mB© ndma ‘{hbm H$bm, dm{UÁ¶ Am¡a {dkmZ
‘hm{dÚmb¶, ~mam‘Vr ‘| grAmB©gr H$s ñWmnZm H$s {ZJamZr
Monitoring the establishment of the CIC in Shardabai
Pawar Mahila Arts, Commerce  Science College,
Baramati

g‘Pm¡Vm kmnZ
MoA

emaXm~mB© ndma ‘{hbm
H$bm, dm{UÁ¶ Am¡a
{dkmZ ‘hm{dÚmb¶,
emaXmZJa, ~mam‘Vr Am¡a
H¥${f Am¶wº$mb¶, ‘hmamï´>
amÁ¶, nwUo Shardabai
Pawar Mahila Arts,
Commerce  Science
College, Shardanagar,
Baramati and
Commissionerate of
Agriculture,
Maharashtra State,
Pune

11/10/2022

9. E-AmB©S>rB©E, ^mH¥$AZwn-amH¥$AZwàA Ho$ D$î‘m¶Z H$m¶©H«$‘ Ho$
VhV à¶moJembm Am¡a ~w{Z¶mXr gw{dYm CnbãYVm Am¡a gbmh
Accessing the laboratory and infrastructure facilities
and mentoring under the incubation programme of a-
IDEA, ICAR-NAARM

g‘Pm¡Vm kmnZ
MoA

E-AmB{S>¶m,
AmB©grEAma-Zm‘©
a-IDEA, 
ICAR-NAARM

04/11/2022

10. n[a¶moOZm Ho$ {bE g‘W©Z "{Z¶m©V JwUdÎmm {H$e{‘e H$m
CËnmXZ' 
Support for the project "Production of export quality
raisins"

g‘Pm¡Vm kmnZ ‘¡Ìr~mbm hm°{Q©>H$ëMa
’$m‘©g© àmoS>çyga H§$nZr
{b{‘Q>oS>, {dO¶mnwa,
H$Zm©Q>H$ 
Maitribala Horticulture
Farmers Producer
Company Limited,
Vijayapur, 
Karnataka

23/11/2022

11. "gQ>rH$ IoVr AmYm[aV {dûcofUmË‘H$ godmE§' n[a¶moOZm g‘W©Z
Support for the project "Precision farming based
analytical services"

g‘Pm¡Vm kmnZ EJ«r¶mo{Q>Šg Q>oŠZmobm°OrO
àm. {b{‘Q>oS>, nwUo
AgrIotics 
Technologies Pvt. Ltd.,
Pune

23/11/2022

II. gh¶moJmË‘H$ AZwg§YmZ Ho$ {bE hñVmja {H$E JE g‘Pm¡Vm kmnZ 
MoA/MoU Signed for Collaborative Research 

12. e¡j{UH$ Am¡a AZwg§YmZ gh¶moJ
Academic and research collaboration

g‘Pm¡Vm kmnZ
MoU

gra‘ B§ñQ>rQ>çyQ> Am°’$
B§{S>¶m àm. {b{‘Q>oS>, nwUo
Serum Institute of
India Pvt. Ltd., 
Pune

30/04/2022
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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

13. ao’$ab à¶moJembmAm| ‘| ImÚ narjU àUmbr Ho$ CÞ¶Z Ho$
{bE ¶moOZm H$m H$m¶m©Ýd¶Z
Implementation of the scheme for upgradation of food
testing system in Referral Laboratories

g‘Pm¡Vm kmnZ
MoU

^maVr¶ ImÚ gwajm Am¡a
‘mZH$ àm{YH$aU Food
Safety and Standards
Authority of India

10/03/2022

III. AZw~§Y AZwg§YmZ Ho$ {bE hñVmja {H$E JE g‘Pm¡Vm kmnZ
MoU signed for Contract Research

14. AZw~§Y AZwg§YmZ n[a¶moOZmE§ "A§Jya Ho$ nmCS>ar {‘ëS>çy Ho$
pIbm’$ âbwAmonmBa‘ 250 J«m‘/Eb + S>mB’|$H$moZmOmob 125
J«m‘/Eb Eggr H$s O¡d-à^mdH$m[aVm Am¡a ’$mBQ>moQ>m°pŠg{gQ>r
H$m ‘yë¶m§H$Z H$aZo Ho$ {bE' Am¡a "A§Jya ‘| Q´>mBâbm°ŠgrñQ´>mo{~Z
500 J«m‘/Eb Eggr H$s O¡d-à^mdH$m[aVm Am¡a
’$mBQ>moQ>m°pŠg{gQ>r AmH$bZ' 
Contract Research Projects "To evaluate bio-efficacy
and phytotoxicity of Fluopyram 250 g/L +
Difenconazole 125 g/L SC against powdery mildew of
grapes' and "To evaluate bio-efficacy and phytotoxicity
of Trifloxystrobin 500 g/L SC against powdery mildew
of grapes".

g‘Pm¡Vm kmnZ
MoA

~o¶a H«$m°ngmB§g {b{‘Q>oS>
Bayer CropScience
Limited

09/12/2022

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 

15. N>mÌm| Ho$ à{ejU/ñZmVH$moÎma emoY H$mo gwJ‘ ~ZmZo Ho$ {bE
For facilitating students' training/postgraduate research

g‘Pm¡Vm kmnZ
MoU

‘’w$H¥${d, amhþar
MPKV, Rahuri

01/01/2022

16. N>mÌm| Ho$ à{ejU/ñZmVH$moÎma emoY H$mo gwJ‘ ~ZmZo Ho$ {bE
For facilitating students' training/postgraduate research

g‘Pm¡Vm kmnZ
MoU

H|$H¥${d, B§’$mb
CAU, Imphal

28/03/2022

17. N>mÌm| Ho$ à{ejU/ñZmVH$moÎma emoY H$mo gwJ‘ ~ZmZo Ho$ {bE
For facilitating students' training/postgraduate research

g‘Pm¡Vm kmnZ
MoU

lr H$m|S>m bú‘U Vob§JmZm
amÁ¶ ~mJdmZr
{dœ{dÚmb¶, Vob§JmZm
Sri Konda Laxman
Telangana State
Horticultural
University, Telangana

13/04/2022

18. N>mÌm| Ho$ à{ejU/ñZmVH$moÎma emoY H$mo gwJ‘ ~ZmZo Ho$ {bE
For facilitating students' training/postgraduate research

g‘Pm¡Vm kmnZ
MoU

E‘AmB©Q>r ñHy$b Am°’$
~m¶moB§Or{Z¶[a¨J gmB§goO
E§S> [agM©, nwUo
MIT School of
Bioengineering
Sciences and Research,
Pune

14/09/2022
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àH$meZ
Publications

A. Research Papers
1. Banerjee K, Hans-Joachim Hübschmann. 2022.

Automation in Pesticide Residue Analysis in
Foods: A Step toward Smarter Laboratories and
Green Chemistry. ACS Agricultural Science &
Technology. 2(3): 426-429.

2. Bansal R, Sethy SK, Khan Z, Shaikh N, Banerjee
K, Mukherjee PK. 2022. Genetic Evidence in
Favor of a Polyketide Origin of
Acremeremophilanes, the Fungal
“Sesquiterpene” Metabolites. Microbiology
Spectrum. 10(4): e01793-22.

3. Bauri AK, Sherkhane PD, Mukherjee P, Khan Z,
Banerjee K, Esperanza J Carcache de Blanco,
Gerardo Anaya Eugenio, Sabine Foro, Mukherjee
PK. 2022. Identification of penicillic acid as the
active principle of Penicillium polonicum
inhibiting the plant pathogen Pythium
aphanidermatum, and Elucidation of its crystal
structure. ChemistrySelect. 7(9): e202200119.

4. Bhattacharyya A, Pardeshi A, Nerpagar A,
Banerjee K. 2022. Multiresidue analysis of
pesticides in three Indian soils: method
development and validation using gas
chromatography tandem mass spectrometry.
Environmental Science and Pollution Research.
DOI: https://doi.org/10.21203/rs.3.rs-
1217458/v1. (NAAS: 10.22) 

5. Bloch K, Shahansha MM and Karmakar S,
Shukla S, and Adersh A Banerjee K, Patil-Sawant
R, Mohd Kaus NH, Thongmee S and Ghosh S.
2022, Catalytic dye degradation by novel
phytofabricated silver/zinc oxide composites.
Frontiers in Chemistry, 10. ISSN 2296-2646.

6. Dahadkhair RA, Pawar VN, Sharma AK,
Devkatte AN, Raichurkar SJ and Athawale GH.
2022.  Improving survivability of probiotics (L.
acidophilus) in Manjari Medika grape juice.

Specialusis Ugdymas / Special Education, 1(43):
6476-6481. 

7. Deshmukh NA, Krishnappa R and Rymbai H.
2022. Studies on shoot physiology and root
morphology of local peach and plum genotypes.
International Journal of Agriculture Sciences, 14
(3):11139-11141.

8. Deshmukh NA, Rymbai H, Krishnappa R, Talang
H and Assumi SR. 2021. Scion physiology and
root morphology of peach and plum cultivars
grafted on local rootstock. Indian Journal of Hill
Farming, 34 (2): 50-53.

9. Deshmukh NA, Rymbai H, Verma VK and Jha
AK. 2022. Crop regulation studies in guava
(Psidium guajava L) at higher altitude of
northeast India. International Journal of
Agriculture Sciences, 14 (4):11243-11246.

10. Dhanshetty M, Shinde R, Goon A, Oulkar D,
Elliott CT, Banerjee K. 2022. Analysis of
aflatoxins and ochratoxin a in chilli powder using
ultrahigh performance liquid chromatography
with fluorescence detection and tandem mass
spectrometry. Mycotoxin Research. 38(3): 193-
203.

11. Ghule MR, Sawant IS, Oulkar D, Hingmire S,
Shabeer ATP, Holkar SK. Identification of
secondary metabolites in mycoparasites
Fusarium strains and antifungal activity of fusaric
acid against Plasmopara viticola. Archives of
Phytopathology and Plant Protection. 55(11):
1283-1297.

12. Kamble SD, Gatade AA, Sharma AK and Sahoo
AK. 2022. Physico-chemical composition
and mineral content of aloe vera (Aloe
barbadensis miller) gel. International Journal
of Multidisciplinary Educational Research,
11(4): 73-73. DOI: http://ijmer.in.doi./2022/
11.05.74



13. Kubiak-Hardiman P, Haughey SA, Meneely J,
Miller S, Banerjee K and Elliott CT.  Identifying
Gaps and Challenges in Global Pesticide
Legislation that Impact the Protection of
Consumer Health: Rice as a Case Study.
Exposure and Health (2022).
https://doi.org/10.1007/s12403-022-00508-x

14. Mahale V, Gupta M, Dhanshetty M, Chawan S,
E Moskovets E, Banerjee K, Bhattacharya N,
Panchagnula V. 2022. Rapid and quantitative
analysis of aflatoxin M1 from milk using
atmospheric pressure — matrix assisted laser
desorption/ionization (AP-MALDI)-triple
quadrupole selected reaction monitoring. Journal
of AOAC International. doi: https://doi.org/
10.1093/jaoacint/qsac012 .

15. Malviya D, Thosar RU, Kokare N, Pawar S,
Singh UB, Saha S, Rai JP, Singh HV, Somkuwar
RG, Saxena AK. A comparative analysis of
microbe-based technologies developed at ICAR-
NBAIM against Erysiphe necator causing
powdery mildew disease in grapes (Vitis vinifera
L.). Frontiers in Microbiology. 13: 871901

16. Mondal P, Laishram R, Sarkar P, Kumar R,
Karmakar R, Hazra DK, Banerjee K, Pal K,
Choudhury A. 2022. Plant essential oil-based
nanoemulsions: A novel asset in the crop
protection arsenal. Agricultural
Nanobiotechnology. 325-353.

17. More SR, Ramteke SD, Patil  SH and Yankanchi
SR 2022. Simultaneous determination of 40
weedicide residues in grapes using liquid
chromatography, tandem mass spectrometry (LC-
MS/MS). International Journal of Science and
Research Archive. 07(02), 364–376.

18. Muralidhara M, Mithyantha S, Rajendran TP,
Banerjee K. 2022. Regulatory landscape of risk
assessment of pesticide residues in processed
foods in India: a perspective. Journal of Food
Science and Technology. Pp. 1-11.

19. Patil AC, Saha S, Sawant IS, Sawant SD, Thosar
RU. 2022. Study on plasmid-borne traits in
Xanthomonas campestris pv viticola causing
bacterial leaf spot in grapes. Environment and
Ecology. 40(3): 1185-1192.

20. Patil R, Chatterjee NS, Kamble N, Nerpagar A,
Langade N, Kandaswamy C, SI Davis Presley,
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Banerjee K. 2022. Multiresidue analysis of
pesticides, polyaromatic hydrocarbons and
polychlorinated biphenyls in poultry meat and
chicken eggs by GC-MS/MS: method
development and validation. Journal of
Environmental Science and Health, Part B. 57(4):
263-283. 

21. Paul A, Dutta A, Kundu A, Singh SB, Banerjee
K and Saha S. 2022. Response surface
methodology driven ultrasonic-assisted
extraction of ellagitannins from pomegranate
rind: optimization of parameters and in silico
molecular interaction with catalase. Biomass
Conversion and Biorefinery. https://doi.org/
10.1007/s13399-022-03396-y

22. Ramteke SD, Gavali AH, Bhagwat SR, Khalate
SM, Langote AR, Kalbhor JN. 2022. Effect of
Naphthalene Acetic Acid (NAA) on Shelf Life
and Berry Quality Parameters of Manjari Naveen
Grapes (Vitis vinifera L.). Journal of
Experimental Agriculture International. Volume
44, Issue 12, Page 104-110.

23. Ramteke SD, Gavali AH, Khalate SM and
Langote AR. 2022. Effect of Ecklonia Maxima
on yield and quality in Manik Chaman Grapes.
Journal of Pharmacognosy and Photochemistry.
11(06)107- 110.

24. Ramteke SD, Gavali AH, Khalate SM and
Langote AR. 2022. Effect of Ecklonia Maxima
on yield and quality in Manik Chaman Grapes.
Journal of Pharmacognosy and Photochemistry.
11(06)107- 110.

25. Ranade YH, Pathak P, Sawant IS, Chandrashekar
M, Chavan V, Saha S. 2022. Trichoderma
asperelloides 5R and Bacillus licheniformis TL-
171 reduce epiphytic colonization and post-
harvest berry decay due to Cladosporium sp. and
improve the shelf life of grapes.  Tropical Plant
Pathology. 47(4): 521-529.

26. Ranade YH, Sujoy Saha, Chandrashekar M,
Sawant IS, Shinde RC, Pathak PD. 2022.
Functionality of fructosphere bacteria Kocuria
sediminis strain AC3 in plant growth promotion
and biodegradation of the acephate in grape
berries. Biologia. 77(11): 3255-3263.

27. Rymbai H, Devi HL, Mandal D, Deshmukh NA,
Talang H D and Hazarika S. 2022. Vegetative



propagation, biochemical and antioxidants
characteristics of Antidesma bunius L. Spreng in
eastern Himalayas, India, Fruits, 77(5): 1-5

28. S Saha, PK Chakrabarty, K Banerjee. 2022.
Producing crops without mancozeb? Perspectives
on recent regulatory dilemmas and ways out.
ACS Agricultural Science & Technology. 2 (2),
272-275.

29. Sarkar R, Shinde R, Dhanshetty M, Banerjee K.
2022. Multi-mycotoxin analysis method using
liquid chromatography with tandem mass
spectrometry and fluorescence detection in
Indian medicinal herbs: Development and
validation. Journal of Chromatography A.
Volume 1677, 463310, ISSN 0021-9673,
https://doi.org/10.1016/j.chroma.2022.463310.

30. Sharma AK and Aglawe M K. 2022. Addition of
Processed Fine Wine Lees of Cabernet
Sauvignon to Improve Nutraceutical Properties
of Yoghurt. Proc. of National Academy of
Science India B: Biological Science. 92(1): 141–
147. https://link.springer.com/article/10.1007/
s40011-021-01326-y

31. Sharma AK; Somkuwar RG and Naik S. 2022.
Evaluation of ethyl oleate and potassium
carbonate in drying on vine methodology of
raisin making under tropical conditions of India.
Current Horticulture. 10(2): 24-26. 

32. Shinde R, Banerjee K. 2022. Determination of
Highly Polar and Ionic Pesticides in Grape and
Pomegranate Using Liquid Chromatography
Tandem Mass Spectrometry. Journal of AOAC
International. 105(5): 1341-1349.

33. Somkuwar RG and Gawande DN. 2022. Post-
independence scenario of table grape cultivation
in India. International Journal of Innovative
Horticulture. 11(1):62-69

34. Upadhyay AK, Verma Y, Sharma J, Mulik R,
Rajput VD and Minkina T. 2022. Assessing the
Effect of Application of Organic Manures and
Grapevine Pruned Biomass on Thompson
Seedless. Eurasian Journal of Soil Science.
11(4):353-362.

35. Verma Y, Taynath B, Kadam P, Hingmire S and
Shabeer ATP, Ahammed. (2022) Dissipation
Kinetics, Safety Evaluation and Decontamination

ICAR-NRCG Annual Report 2022

154

of Iprovalicarb and Copper oxychloride Residues
in Grape (Vitis vinifera L.). Journal of
Environmental Science and Health. Part B.
57(8):1-10.DOI: http://dx.doi.org/10.1080/
03601234.2022.2097505.

36. Vishwakarma RK, Bashir AA,  Kumar Y, Yadav
DS, Sharma AK and Lohkare N. 2022.
Development of automated fumigation chamber
for treatment of grapes with SO2 and CO2.
Journal of Food Process Engineering. 45(4):
e13991. https://doi.org/10.1111/jfpe.13991

37. Vishwakarma RK, Bashir AA, Kumar Y, Yadav
DS, Sharma AK and Lohakare NC. 2022.
Development of automated fumigation chamber
for treatment of grapes with SO2 and CO2.
Journal of Food Process Engineering. DOI:
10.1111/jfpe.13991.

38. Yadav DS, Ranade YH, Sawant IS, Ghule S and
Mhaske S. 2022. Isolation, identification and
functional characterisation of bacteria associated
with gut of wood feeding Stromatium barbatum
(Fabr.) (Coleoptera: Cerambycidae) larvae.
International Journal of Tropical Insect Science.
42(3): 2603-2616.

B. Papers Presented at Symposia /
Workshops / Meetings

I. International
Oral Presentation
1. Verma Y. 2022. Studies on dissipation behaviour

and decontamination of Iprovalicarb and copper
oxychloride residues in grapes (Vitis vinifera L.).
In International Conference on ‘Natural Science
and Green Technologies for Sustainable
Development’ held during November 30 -
December 2, 2022 at Goa University.

Poster Presentation
2. Aglawe SB, Upadhyay A, Thorat K, Singh K.

2022. Standardization of somatic embryogenesis
in Grapes. Poster presented in “International
Symposium on “Advances in Plant
Biotechnology and Nutritional Security”
organised by ICAR-NIPB during April 28-30,
2022.

I. National
Oral Presentation
3. Sharma AK, Somkuwar RG and Shabeer ATP.



2022. Effect of garlic extract on bud sprouting of
grape varieties. Book of abstracts.2nd Indian
Horticulture Summit-2022 held at Navsari
Agricultural University during 27-29 April, 2022.

4. Sharma AK, Somkuwar RG and Shabeer ATP.
2022. Evaluation of ß-glucosidase producing
yeast strains in relation to quality improvement
of Cabernet Sauvignon wines. Book of abstracts.
2nd Indian Horticulture Summit-2022 held at
Navsari Agricultural University during 27-29
April, 2022.

5. Sharma AK, Somkuwar RG, Deshmukh NA and
Nikumbhe PH.2022. Strategies for uniform
colour development in grapes under tropical
conditions. Book of Abstracts. National
conference on climate resilient and sustainable
development of Horticulture, held at CSAUAT,
Kanpur during 28-31 May, 2022.

6. Samarth RR., Benke A.P. and Mane . 2022.
Embryo rescue- An Effective tool for progeny
development in shy germinating grape variety
‘Red Globe’.  Oral presentation in National
Symposium on Horticultural crops of Humid
Tropics for Nutritional and Livelihood Security-
2022 jointly organized by Central Horticultural
Experiment Station (CHES), ICAR- Indian
Institute of Horticultural Research, Chettalli and
Society for promotion of Horticulture (SPH),
ICAR-Indian Institute of Horticultural Research,
Bangalore during December 2-3, 2022.

7. Deshmukh NA. 2022. Cashew: A goldmine of
wasteland of Meghalaya. Oral presentation (In)
National seminar on fruit production in eastern
tropical region of India: challenges and
opportunities organized by Central Horticultural
Experiment Station (ICAR-IIHR), Bhubaneswar,
24-26th March, 2022. Pp: 189.

8. Deshmukh NA. 2022. Fruit crop germplasm: A
source for sustaining productivity. Oral
presentation (In) National webinar on Sustainable
interventions towards resource conservation and
natural farming organized by the ANRCM,
Lucknow and Assam Agricultural University at
Jorhat, 22-23 April, 2022.

9. Deshmukh NA. 2022. Peach production
technologies for humid tropics of Meghalaya.
Oral presentation (In) 2nd Indian Horticulture
Summit-2022, organised by Society for
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Horticultural Research and Development at
Navsari Agricultural University, Navsari,
Gujarat, India, 27-29th April, 2022.

Poster Presentation
10. Ramteke SD, Langote AR, Dabhade S, Khalate

SM, Gavali AH, Jagtap S. 2022. In- vitro shoot
induction from lateral bud in grapevine rootstock
110R. In 2nd Indian horticulture summit 2022
organized by Navsari Agriculture university
during April 27- 29, 2022.

11. Ramteke SD, Langote AR, Khalate SM, Gavali
AH, Jagtap S, Chavan R. 2022. In- vitro studies
in bioremediation of CCC with different
microbes. In 2nd Indian horticulture summit
2022 organized by Navsari Agriculture university
during April 27- 29, 2022.

12. Ramteke SD, Langote AR., Bhutada K, Malpure
D, Khalate SM, Gavali AH, Bhagat G. 2022.
Isolation and screening of cellulose degrading
microorganism from soil samples of vineyard. In
2nd Indian horticulture summit 2022 organized
by Navsari Agriculture university during April
27- 29, 2022.

13. Ramteke SD, Gaikwad A, Khalate SM, Gavali
AH, Langote AR, Wagamber S. 2022. Means to
increase juice quality of Manjari Medika grape.
In 2nd Indian horticulture summit 2022
organized by Navsari Agriculture university
during April 27- 29, 2022.

14. Ramteke SD, Barkate S, Khalate SM, Gavali AH,
Langote AR, Jadhav R. 2022. Impact of higher
doses of PGRs on yield and quality of grape
production.  In 2nd Indian horticulture summit
2022 organized by Navsari Agriculture university
during April 27- 29, 2022.

15. Ramteke SD, Gavali AH, Khalate SM, Langote
AR, Bhagwat S, Malpure DR. 2022. Efficacy of
Chlormequat Chloride on vegetative growth,
yield and residues in Thompson Seedless Grape.
In National Conference on Climate Resilient and
Sustainable Development of Horticulture during
May 28-31, 2022 at CSAUA & T, Kanpur.

Keynote lectures
16. Gawande DN. Keynote on ‘Post independence

scenario of table grape cultivation in India’ in the
Technical Session-3 ‘Innovations in Production



Systems Management of Perennial Horticulture
for Climate Resilient and Sustainability’ in a
‘National Conference on Climate Resilient and
Sustainable Development of Horticulture’ held
on 29/05/2022 at CSAUA&T, Kanpur, Uttar
Pradesh.

17. Sharma AK. Lecture on ‘Special viticulture
practices for quality improvement in seedless
grape varieties’ in ‘Brain storming session on
quality improvement practices for commercial
grape varieties in Tamil Nadu’ organized by GRS,
Theni on July 12, 2022.

C. Abstracts
1. Nikumbhe PH, Meghwal PR, Meena OP and

Pramendra. 2022. National Conference on
Climate Resilient and Sustainable. In:
Innovations for Climate Smart Production
Systems in Horticulture for Resilience to Climate
Change. Abst. No. 5.2.1, pp. 60.

2. Nikumbhe PH, Deshmukh NA and Somkuwar
RG. 2022. 2nd Indian Horticulture Summit-2022.
In:  Production Technologies including Organic
Horticulture. Abst. No. BOP-207, pp. 22-23.

3. Sharma AK, Somkuwar RG, Deshmukh NA and
Nikumbhe PH.  2022. National Conference on
Climate Resilient and Sustainable. In:
Innovations for Climate Smart Production
Systems in Horticulture for Resilience to Climate
Change. Abst. No. 5.2.5, pp. 66-63. Development
of Horticulture 9(11): 1769-1780.

4. Palghadmal, R M; Shabeer ATP and Sharma AK.
Agripreneurship development through zero waste
processing technology for grape based agri start-
ups in India. Book of Abstracts of All India Agri
Start-Up Convention-2022 held during 15-17
September, 2022 at University of Horticultural
Sciences, Bagalkot (KA). P.02

5. Sharma AK, Somkuwar RG and Shabeer ATP.
2022. Effect of garlic extract on bud sprouting of
grape varieties. Book of Abstracts. 2nd Indian
Horticulture Summit-2022. During 27-29 April,
2022 at Navsari Agricultural University. P 20.  

6. Sharma AK, Somkuwar RG and Shabeer ATP.
2022. Evaluation of β-glucosidase producing
yeast strains in relation to quality improvement
of Cabernet Sauvignon wines. Book of Abstracts.
2nd Indian Horticulture Summit-2022. During
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27-29 April, 2022 at Navsari Agricultural
University. P 116.  

7. Sharma AK, Somkuwar RG, Deshmukh NA and
Nikumbhe PH. 2022. Strategies for uniform
colour development in grapes under tropical
conditions. Book of Abstracts. National
conference on climate resilient and sustainable
development of Horticulture, 28-31, May, 2022
at CSAUAT, Kanpur. pp 62-63.  

8. Sharma AK, Somkuwar RG, Nikumbhe PH,
Samarth RR, Upadhyay AK and Deshmukh NA.
2022. Importance of grape germplasm in climate
resilient viticulture. Abstract e-book. Online
National Webinar on Sustainable Interventions
towards Resource Conservation and Natural
Farming, during 22-23, April, 2022 organized by
Academy of Natural Resources Conservation and
Management. 5.24.

D. Books
1. Somkuwar RG, Upadhyay AK, Banerjee K,

Ramteke SD, Sharma AK, Saha S, Yadav DS,
Samarth RR, Shabeer ATP, Holkar SK. 2022.
Support of ICAR-National Research Centre for
Grapes to the Indian Grape Industry: Success
Stories. ICAR-NRC for Grapes, Pune. 124 p.
(ISBN 978-81-958301-0-7).

E. Book Chapters
1. Chatterjee NS, Lekshmi RGK, Uchoi D,

Banerjee K, Pankaj K, Minimol V, Panda S,
Mathew S, Ravishankar CN. 2022. On-site Food
Authenticity Testing: Advances in
Miniaturization of Spectrometers and Machine
Learning. Advanced Spectroscopic Techniques
for Food Quality. 211-241.

2. Upadhyay A, Samarth RR, Jadhav U, Kadoo NY.
Chapter 8 - Understanding grape berry
development and response to environmental
factors through omics approaches. In: Rout GR,
Peter KV, editors. Omics in Horticultural Crops.
Academic Press; 2022. p. 147-64.

3. Ramteke KP, Ghule MR, Verma Y and Ramteke
SD. 2022. Remediation of agrochemicals in soil
and environment. DOI: http://dx.doi.org/10.1007/
978-981-16-9310-6_19 (Springer Nature).

4. Sharma AK, Nikumbhe PH, Deshmukh NA and
Palghadmal R. 2022. Processing and value
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addition in grapes: Business opportunities. In: E-
Book: Innovative Approaches to Develop
Entrepreneurship in Grapes, (Eds: RG
Somkuwar, Sharma AK, NA Deshmukh, Sujoy
Saha and B Venkata Rao), published by Agri-
Business Incubation Centre of ICAR- National
Research Centre for Grapes, Pune and National
Institute of Agricultural Extension Management
(MANAGE), Hyderabad. Pp 36-47.

5. Sharma AK and Shabeer ATP. 2022. Zero Waste
processing in grapes: An option for
entrepreneurship. In: E-Book: Innovative
Approaches to Develop Entrepreneurship in
Grapes, (Eds: RG Somkuwar, Ajay Kumar
Sharma, NA Deshmukh, Sujoy Saha and B
Venkata Rao), published by Agri-Business
Incubation Centre of ICAR- National Research
Centre for Grapes, Pune and National Institute of
Agricultural Extension Management
(MANAGE), Hyderabad. Pp 81-89.

6. Sharma AK and Palghadmal R. 2022. Agri-
Business Incubation Centre of ICAR - NRC for
Grapes: Scope and Activities. In: E-Book:
Innovative Approaches to Develop
Entrepreneurship in Grapes, (Eds: RG
Somkuwar, Ajay Kumar Sharma, NA Deshmukh,
Sujoy Saha and B Venkata Rao), published by
Agri-Business Incubation Centre of ICAR-
National Research Centre for Grapes, Pune and
National Institute of Agricultural Extension
Management (MANAGE), Hyderabad. Pp 90-
100.

7. Rymbai H, Talang HD, Dayal V, Deshmukh NA,
Assumi SR, Devi MB and Jha AK. 2022.
Kiwifruit-a high value crop for hilly terrain. (In)
Natural Resource Management in Horticultural
Crops. Roy SS, Kashyap P and Adak T. (Eds.),
Today & Tomorrow’s Printers and Publishers,
New Delhi. Pp.: 49-91.

F. E-publication
1. Somkuwar RG, Sharma AK, Deshmukh NA,

Saha Sujoy and B Venkata Rao. 2022. Innovative
approaches to develop entrepreneurship in

grapes, E-Book, pub. by Agri Business
Incubation Centre, ICAR-National Research
Centre for Grapes, Pune and National Institute of
Agricultural Extension Management
(MANAGE), Hyderabad. Pp.:100, ISBN-978-93-
91668-17-4.

G. Technical Bulletin
1. Somkuwar RG, Upadhyay AK, Ramteke SD,

Sharma AK, Saha S, Yadav DS, Holkar SK,
Nikumbhe PH, Samarth RR, Naik S, and Verma
Y. 2022. द्राक्षबागेत फळछाटणी हंगामाकरिता
वेळापत्रक. Publisher ICAR-National Research
Centre for Grapes, Pune. Technical Bulletin No.
19. Pg.70.

H. Extension Bulletin
1. Somkuwar RG, Upadhyay A, Upadhyay AK,

Banerjee K, Sharma AK, Saha S, Yadav DS,
Shabeer ATP, Ramteke SD, Mundankar KY,
Deshmukh NA, Verma Y, Gawande DN, Samarth
RR, Holkar SK, Nikumbhe PH and Anupa T.
(March, 2022). Initiatives to reduce the impact of
Covid-19 pandemic on grape industry. Extension
Bulletin No.42, ICAR-NRC Grapes, Pune.25 p.

I. Technical folder
1. Sharma AK, Jadhav S, Subbiah A, Thallapally

RB, Somkuwar RG, Patil P, Samarth RR, Naik S
and Gutam S. 2022. Post-harvest losses in
Grapes: Status and suggestions for minimization.
Technical Folder No. 41. ICAR- All India
Coordinated Research Project on Fruits and
ICAR-National Research Centre for Grapes.

J. Extension folder
1. Sharma AK and Palghadmal RM. 2022. Agri

Business Incubation Centre. Extension folder
ABI Draksha-1.

K. Institute publications
1. Deshmukh NA, Holkar SK, Nikumbhe PH,

Sharma AK and Upadhyay AK. 2021. Grape
Reporter (April-September 2021) Published by
the Director (Acting), ICAR-NRCG, Pune. 2 (1):
1-14.
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AZwg§YmZ gbmhH$ma g{‘{V (AmaEgr) H$s ~¡R>H$
H|$Ð H$s AZwg§YmZ gbmhH$ma g{‘{V (AmaEgr) Ho$ {ZåZ{bpIV
gXñ¶ h¢&

Research Advisory Committee (RAC)
Meeting
The following are the members of Research Advisory
Committee (RAC) of the centre.

gmW©H$ {ZU©¶m| Ho$ gmW Š¶yAmaQ>r, AmaEgr, AmB©E‘gr,
AmB©Amagr H$s ~¡R>H|$
Meetings of QRT, RAC, IMC, IRC with Significant
Decisions

1 S>m°. EM.nr. qgh, nyd© S>rS>rOr (’$b {dkmZ), ^mH¥$AZwn VWm g§ñWmnH$ Ed AÜ¶j, ^maVr¶ ~mJdmZr
‘hmg§K (grEMEAmB©)
Dr. H.P. Singh, Former DDG (Hort.), ICAR  Founder  Chairman, Confederation of
Horticulture Associations of India (CHAI)

AÜ¶j Chairman

2 S>m°. E. Eg. g§Yy, nyd© {ZXoeH$, {dñVma {ejm Am¡a {d^mJ à‘wI, ~mJdmZr {d^mJ, nrE¶y
Dr. A.S. Sandhu, Former Director of Ext. Education  Head, Dept. of Horticulture, PAU

gXñ¶ Member

3 S>m°. AœW gr., àYmZ d¡km{ZH$ Ed§ à^mar à‘wI, ’y$bm| H$s IoVr Am¡a Am¡fYr¶ ’$gb à^mJ,
^mH¥$AZwn-^m~mAZwg§
Dr. Aswath C., Principal Scientist  I/c. Head, Division of Floriculture and Medicinal Crops,
ICAR-IIHR

gXñ¶ Member

4 S>m°. E. EZ. JUoe‘yVu, ‘mOr {d^mJà‘wI, ‘¥Xm {dkmZ {d^mJ, ^mH¥$AZwn-^m~mAZwg§
Dr. A. N. Ganeshamurthy, Former Head, Division of Soil Science, ICAR-IIHR

gXñ¶ Member

5 S>m°. gwaoe dm{b¶m, nyd© àYmZ d¡km{ZH$, H¥${f agm¶Z {d^mJ, ^mH¥$AZwn-^mH¥$AZwg§
Dr. Suresh Walia, Former Principal Scientist, Division of Agri. Chemicals, ICAR-IARI

gXñ¶ Member

6 S>m°. {dH«$‘m{XË¶ nmÊS>o¶, à^mar ghm¶H$ ‘hm{ZXoeH$ (~mJdmZr-II), ^mH¥$AZwn
Dr. Vikramaditya Pandey, I/c Assistant Director General (HS-II), ICAR

nXoZ gXñ¶
Ex-Officio Member

7 S>m°. am.Jw. gmo‘Hw$da, g§MmbH$ (H$m¶©dmhH$), ^mH¥$AZwn-amA§AZwH|$, nwUo
Dr. R.G. Somkuwar, Director (Acting), ICAR-NRCG

nXoZ gXñ¶
Ex-Officio Member

8 S>m°. A.Hw$. CnmÜ¶m¶, àYmZ d¡km{ZH$ (‘¥Xm {dkmZ), ^mH¥$AZwn-amA§AZwH|$, nwUo
Dr. A. K. Upadhyay, Principal Scientist (Soil Science), ICAR-NRCG

gXñ¶ g{Md
Member Secretary

AmaEgr H$s XXIII dt ~¡R>H$ 18-19 ’$adar 2022 H$mo S>m°.
EM.nr. qgh, nyd© Cn‘hm{ZXoeH$ (~mJdmZr), ^maVr¶ H¥${f
AZwg§YmZ n[afX, ZB© {Xëbr Am¡a AÜ¶j, ̂ maVr¶ ~mJdmZr g§Km|
H$m n[ag§K (CHAI) H$s AÜ¶jVm ‘| Am°ZbmBZ Am¶mo{OV H$s
J¶r&  AmaEgr H$s {ZåZ{bpIV {g’$m[ae| Wt:

1. dm§N>Zr¶ JwUm| dmbo nm¡Yo àmá H$aZo H$s g§^mdZm ‘| gwYma Ho$

The XXIIIrd meeting of RAC held online on 18-19th
February 2022, was chaired by Dr. H.P. Singh, Former
DDG (Hort.), ICAR and Chairman, Confederation of
Horticulture Associations of India (CHAI). The
following were the recommendation of the RAC:

1. Breeding programs should focus on generation of
large number of hybrids and/or seedlings to



{bE àOZZ H$m¶©H«$‘m| H$mo ~‹S>r g§»¶m ‘| g§H$a Am¡a/¶m nm¡Ym|
Ho$ CËnmXZ na Ü¶mZ XoZm Mm{hE&

2. ‘mH©$a ghm¶¶ àOZZ H$m¶©H«$‘m|hoVw, ~§M Am{H©$Q>oŠMa g§~§{YV
bjUm| go Ow‹S>o ‘O~yV ‘mH©$am| H$s nhMmZ H$s OmZr Mm{hE&

3. dV©‘mZ ‘| CËnÞ {d{^Þ ‘ybd¥ÝVm| na Z‘r Ho$ VZmd Ho$ à^md
H$s OmZH$mar H$m AÜ¶¶Z ê$Q> Q´>oZg© na {H$¶m J¶m h¡, AV…
AÜ¶¶Z H$mo nm°Q²g ‘| Xmoham¶m OmZm Mm{hE& nÎmr Ho$ nmZr H$s
j‘Vm H$s AŠga {ZJamZr H$s OmZr Mm{hE&

4. ‘m¡g‘ H$s Ag§Vw{bV J{V{d{Y¶m| Ho$ H$maU ‘{UnmV na Ü¶mZ
XoZm ‘hËdnyU© hmo J¶m h¡, {d{^Þ ‘ybd¥ÝVm| na CJmB© OmZo
dmbr ì¶mdgm{¶H$ {H$ñ‘m| ‘| H¡$pëe¶‘, ‘¡¾r{e¶‘, nmoQ>o{e¶‘
Am¡a ~moamZ ‘mÌm Ho$ {bE nU© {dûcofU H$s Amdí¶H$Vm h¡&

5. ‘{U H«¡$qH$J Ho$ {bE ‘{U goqQ>J Ho$ ~mX ‘ëM Am¡a qgMmB©
CnMma Ho$ gmW narjU H$aZo H$s Amdí¶H$Vm h¡& H$Q>mB© VH$
{‘Å>r H$s Z‘r H$mo ’$sëS> Ho$no{gQ>r VH$ ~ZmE aIZm Mm{hE&

6. ~¢Jbmoa ãby {H$ñ‘ Ho$ {bE àH$me g§V¥{á Am¡a j{Vny{V© Ho$
Am§H$‹S>o CËnÞ {H$E OmZo Mm{hE&

7. Q´>mBH$moS>‘m© ñQ´>oZ H$s OrZmo‘ gr¹|$qgJ H$s OmZr Mm{hE Vm{H$
ñQ´>oZ Am¡a CgHo$ bjU dU©Z H$s nhMmZ H$s Om gHo$&

8. My§{H$ A§Jya ’«w$ŠQ>moO go ^anya hmoVo h¢, Bggo MmeZr O¡go
‘yë¶d{Y©V CËnmX ~ZmZo H$m à¶mg {H$¶m OmZm Mm{hE&

9. A§Jya Am¡a BgHo$ Cn-CËnmXm| go ’$mBQ>moHo${‘H$b Ho$ {ZîH$f©U
Ho$ {bE, ‘mBH«$modod A{gñQ>oS> EŠgQ´>¡ŠeZ/AëQ´>mgmo{ZHo$eZ
‘oWS>mobm°Or/gwna{H«${Q>H$b âbwBS> EŠgQ´>¡ŠeZ ‘oWS>mobm°Or
Am{X O¡gr h[aV nÕ{V¶m| H$s Cn¶mo{JVm XoIr OmZr Mm{hE&

g§ñWmZ AZwg§YmZ g{‘{V
g§ñWmZ AZwg§YmZ g{‘{V (IRC) H$s 27dt ~¡R>H$ 1, 2 Am¡a
13 OwbmB©, 2022 H$mo S>m°. am.Jw. gmo‘Hw$da, {ZXoeH$ (H$m¶©dmhH$)
H$s AÜ¶jVm ‘| gånÞ hþB©& ~¡R>H$ ‘| g^r n[a¶moOZmAm| Ho$ {nN>bo
gÌ Ho$ n[aUm‘ g§~§{YV à‘wI Om§MH$Vm©Am| Ûmam àñVwV {H$E JE
Am¡a 2022-23 Ho$ VH$ZrH$s H$m¶©H«$‘ ^r àñVwV {H$E JE&

g§ñWmZ AZwg§YmZ g{‘{V (IRC) H$s EH$ Am¡a ~¡R>H$ 8 {gV§~a
2022 H$mo gånÞ hþB© {Og‘| ZB© n[a¶moOZm àñVmdm| na {dMma-
{d‘e© H$a CÝh| AZw‘mo{XV {H$¶m J¶m& AZw‘mo{XV n[a¶moOZmE§ Bg
àH$ma h¡:

1. {h‘mMb àXoe Ho$ ñdXoer AmZwd§{eH$ g§gmYZm| H$m AmH$bZ
Am¡a g§ajU&
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improve possibility of obtaining plant with
desirable traits.

2. Markers for bunch architecture related traits may
be validated to identify the most robust marker/s
for their use in marker assisted breeding.

3. The information generated on effect of moisture
stress on different rootstocks should be repeated in
pots as current studies are on root trainers.  Leaf
water potential to be monitored frequently.

4. As berry cracking has become important due to
weather aberrations, there is need to analyse leaf
for calcium, magnesium, potassium and boron
content in commercial varieties raised on different
rootstocks.

5. For berry cracking, there is need to conduct trial
after berry setting with mulch and irrigation
treatment.  The soil moisture should be maintained
at field capacity till harvest.

6. The data on light saturation and compensation to
be generated for Bangalore Blue variety.

7. Genome sequencing of the Trichoderma strains
should be carried out to identify the strain and its
characterization.

8. As grapes are rich in fructose, attempts may be
made to produce sugar syrup from grapes as value
added product.

9. For the extraction of phytochemical from grapes
and its by-products, green methodologies like
microwave assisted extraction/ultrasonication
methodology/supercritical fluid extraction
methodology etc. may be explored.

Institute Research Committee
The 27th meeting of Institute Research Committee
(IRC) was held on July 1st, 2nd, and 13th, 2022 under
the Chairmanship of Dr. R.G. Somkuwar, Director
(Acting). Results of last season of all the projects were
presented by respective principal investigators and
technical programmes for 2022-23 were also
presented in the meeting.

Another meeting of Institute Research Committee
(IRC) was convened 8th September 2022 to deliberate
and approval of new project proposals. Approved
projects are as follows: 

1. Evaluation and Conservation of indigenous
genetic resources from Himachal Pradesh.



2. Wm°‘gZ grS>b¡g A§Jya ‘| O¡d-j‘Vm ~‹T>mZo Am¡a Adeofm| Ho$
‘wÔo H$mo g§~mo{YV H$aZo Ho$ {bE nrOrAma Ho$ Z¡Zmo AmYm[aV
’$m°‘y©boeZ H$m {dH$mg

3. 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 ‘| à‘wI amoJ
à~§YZ na AÜ¶¶Z

4. ñWm¶r A§Jya~mJ g§ajU Ho$ {bE EH$sH¥$V H$sQ> à~§YZ&

5. A§Jya ~JrMm| ‘| S´>moZ H$m Cn¶moJ H$a {N>‹S>H$md H$m ‘mZH$sH$aU
Am¡a àXe©Z&

6. ^maVr¶ H¥${f-Obdm¶w n[apñW{V¶m| Ho$ VhV A§Jya bVmAm| Ho$
emar[aH$ {dH$mam| Ho$ {bE EH$ Am°ZbmBZ gyMZm àUmbr&

7. A§Jya ‘| JwUdÎmm amonU gm‘J«r CËnmXZ

g§ñWmZ à~§YZ g{‘{V
g§ñWmZ à~§YZ g{‘{V H$s 43dt Am¡a 44dt ~¡R>H$ (AmB©E‘gr)
H«$‘e… 9 ’$adar, 2022 Am¡a 29 {gV§~a 2022 H$mo S>m°. am.Jw.
gmo‘Hw$da H$s AÜ¶jVm ‘| Am¶mo{OV H$s JB©& {ZXoeH$ Zo A~ VH$
H$s JB© àJ{V H$mo àñVwV {H$¶m Am¡a Mb ahr J{V{d{Y¶m| H$s
OmZH$mar Xr& AmB©E‘gr Ho$ g^r gXñ¶m| Zo H|$Ð Ûmam H$s JB© àJ{V
H$s gamhZm H$s& gXñ¶ g{Md Ûmam YÝ¶dmX àñVmd Ho$ gmW ~¡R>H$
g‘má hþB©&

àmW{‘H$Vm {ZYm©aU, AZwdrjU Am¡a ‘yë¶m§H$Z
g{‘{V
25 OZdar 2022 H$mo Am¶mo{OV nrE‘B© g{‘{V H$s ~¡R>H$ ‘| Xmo
ZE n[a¶moOZm àñVmdm| "A§Jya ‘| go‘r ñQ>abmBÁS> {Q>í¶y H$ëMa
{d{Y Ûmam g§emo{YV J«rZ J«mpâQ>§J Am¡a ~qS>J VH$ZrH$m| H$m
‘mZH$sH$aU' Am¡a "AmB©grQ>r ‘Ü¶ñWVm kmZ à~§YZ Am¡a A§Jya
H$s IoVr Ho$ {bE àgma' na {dMma-{d‘e© {H$¶m J¶m& ~¡R>H$ ‘|
A§Jya H$s IoVr ‘| "àmH¥${VH$ IoVr' àWmAm| na MMm© H$s JB©& 1
AJñV 2022 H$mo S>m°. {Z.Am. Xoe‘wI H$s {dXoe ¶mÌm {Og‘|
13-19 {gV§~a, 2022 Ho$ Xm¡amZ "ñ‘mQ>© ’$m{‘ªJ gm°ë¶ye§g H$m
Cn¶moJ H$aHo$ ImÚ gwajm àmá H$aZo na Z¶m H¥${f ZdmMma
H$m¶©H«$‘'- H¥${f Ob Am¡a n¶m©daU, J¡brbr B§Q>aZoeZb ‘¡ZoO‘|Q>
B§ñQ>rQ>çyQ>, BµOamBb Ho$ AÜ¶¶Z Xm¡ao ‘| ̂ mJ boZo na {dMma-{d‘e©
H$aZo Ho$ {bE EH$ Am¡a ~¡R>H$ Am¶mo{OV H$s JB©& g{‘{V Zo BµOamBb
‘| AÜ¶¶Z ¶mÌm Ho$ {bE S>m°. {Z.Am. Xoe‘wI H$s à{V{Z¶w{º$ Ho$
àñVmd H$s {g’$m[ae H$s&

A{V[aº$ ‘hm{ZXoeH$-VH$ZrH$s godm, Am¡Úmo{JH$ àm¡Úmo{JH$s
g§ñWmZ (AmB©Q>r), H$mob§~mo 7, lrb§H$m go "H¥${f dñVwAm| Am¡a

ICAR-NRCG Annual Report 2022

160

2. Development of nano based formulations of PGRs
for enhancing the bioefficacy and addressing the
residue issue in Thompson Seedless grapes

3. Studies on management of major diseases of
grapevine using bio-rationale chemicals, bio-
control agents, alternative chemicals and
botanicals

4. Integrated pest management for sustainable
vineyard protection.

5. Standardization and demonstration of spraying
using drones in vineyards.

6. An online information system for physiological
disorders of grapevines under Indian agro-climatic
conditions.

7. Production of quality planting material of grape

Institute Management Committee
The 43rd and 44th Institute Management Committee
Meeting (IMC) was held on 9 February, 2022 and 29
September 2022, respectively under the chairmanship
of Dr. R. G. Somkuwar. The Director presented the
progress made and provided information about
ongoing activities. All IMC member appreciated the
progress made by the Centre. The meeting was ended
with vote of thanks by Member Secretary. 

Priority Setting, Monitoring and
Evaluation Committee
Two new project proposals viz. ‘Standardization of
modified green grafting and budding techniques by
semi sterilized tissue culture method in grape’ and
‘ICT mediated knowledge management and
dissemination for viticulture in India’ were deliberated
in the PME committee meeting held on 25th January
2022. The ‘natural farming’ practices in viticulture
was discussed in the meeting. Another meeting was
held on 1st August 2022 to deliberate the foreign visit
of Dr. N.A. Deshmukh to participate in the 'New
Agricultural Innovation Programme on Achieving
Food Security Using Smart Farming Solutions’ -
Study Visit to the Centre for Agriculture Water and
Environment, Galilee International Management
Institute, Israel during 13-19 September 2022. The
Committee recommended the proposal of deputation
of Dr. N.A. Deshmukh for the study visit at Israel.

Based on the proposal received from Additional
Director General- Technical Service, Industrial
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{‘Å>r ‘| O¡{dH$ Adeofm| Ho$ {dûcofU na {deofk à{ejU' Ho$
g§~§Y ‘| àmá àñVmd Ho$ AmYma na, 25 Zd§~a 2022 H$mo ~¡R>H$
Am¶mo{OV H$s JB©& 

g{‘{V Zo à{ejU Ho$ {bE EH$ {deofk Ho$ ê$n ‘| S>m°. Ah‘X
e~ra Q>r.nr., d[að> d¡km{ZH$ (H¥${f agm¶Z) H$s à{V{Z¶w{º$ Ho$
àñVmd H$s {g’$m[ae H$s&

Technology Institute (IT), Colombo 7, Sri Lanka
regarding ‘Expert training on organic residue analysis
in agricultural commodities and soil’, the meeting was
held on 25th November 2022.

The committee recommended the proposal of
deputation of Dr. Ahammed Shabeer T.P., Senior
Scientist (Agricultural Chemistry) as an expert for the
training. 
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nam‘e© n[a¶moOZmE§
{d{^Þ g§JR>Zm| Ho$ {bE OZdar-{Xg§~a 2022 Ho$ Xm¡amZ A§Jya
H$s IoVr Ho$ {d{^Þ nhbwAm| na 35 nam‘e© H$m¶©H«$‘ ewê$ {H$E
JE, {OZH$m {ddaU ZrMo {X¶m J¶m h¡&

Consultancy projects
Thirty-five consultancy programmes on different
aspects of grape cultivation were undertaken during
January – December 2022 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. Field visits and guidance
to the grape growers in the
farmers’ meet at Tasgaon
district Sangli

Shramjivi
Janata Sahayak
Mandal

05/01/2022 05/01/2022 1. Dr. R.G. Somkuwar
2. Dr. A.K. Upadhyay
3. Dr. Sujoy Saha
4. Dr. D.S. Yadav

80240

2. Guidance to grape growers
in two webinar sessions

Om Gayatri
Farmers
Producer Co.
Ltd.

05/01/2022 05/01/2022 Dr. S.D. Ramteke 21712

3. To guide the grape growers
on grape nutrition
management in the Face
Book live programmes

ICL India 13/01/2022
24/02/2022
16/06/2022
18/08/2022

13/01/2022
24/02/2022
16/06/2022
18/08/2022

Dr. A.K. Upadhyay 47200

4. Sampling training in fruits
and vegetables for
pesticide residue analysis

TUV SUD
South Asia

13/01/2022 13/01/2022 Dr. K. Banerjee 21712

5. Sampling training in fruits
and vegetables for
pesticide residue analysis

Envirocare Labs
Pvt. Ltd.

13/01/2022 14/01/2022 Dr. Ahammed Shabeer
T.P.

25488

6. Pack-house sampling
training of peanut and
peanut products for
aflatoxin analysis

FICCI Research
and Analysis
Centre

21/01/2022 21/01/2022 Dr. Ahammed Shabeer
T.P.

12744

7. Pre and postharvest
sampling of fruits and
vegetables for pesticide
residue analysis

Bureau Veritas
India Testing
Services Pvt
Ltd

11/02/2022 11/02/2022 Dr. Ahammed Shabeer
T.P.

12744

8. Pre and postharvest
sampling of fruits and
vegetables for pesticide
residue analysis

SMS Labs
Services Pvt.
Ltd.

11/02/2022 12/02/2022 Dr. Ahammed Shabeer
T.P.

25488
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Sl.
No.

Title  of the consultancy
project

Sponsored by From To Consultants Project
Cost
(Rs.)

9. Guidance to the grape
growers in the training
programme at Sangli

Shramjivi
Janata
Sahayyak
Mandal

03/03/2022 03/03/2022 1. Dr. R.G. Somkuwar
2. Dr. A.K. Upadhyay
3. Dr. A.K. Sharma
4. Dr. Sujoy Saha
5. Dr. D.S. Yadav

107852

10. Guidance to the grape
growers on grape nutrition
management in Facebook
live session

Smartchem
Technologies
Limited 

06/04/2022 06/04/2022 Dr. A.K. Upadhyay 23600

11. Pack-house sampling of
peanut and peanut products
for aflatoxin analysis

Interfield
Laboratories

11/05/2022 12/05/2022 Dr. Ahammed Shabeer
T.P.

25488

12. Sampling training for
peanut and peanut products
for aflatoxin analysis

Mats
Laboratory
Services
Division

17/06/2022 18/06/2022 Dr. Ahammed Shabeer
T.P.

25488

13. Pre and postharvest
sampling of fruits and
vegetables for pesticide
residue analysis

Precise
Analytics Lab

21/06/2022 21/06/2022 Dr. Ahammed Shabeer
T.P.

12744

14. Pre and postharvest
sampling of fruits and
vegetables for pesticide
residue analysis

Cultivator
Phyto Lab Pvt.
Ltd.

21/06/2022 21/06/2022 Dr. Ahammed Shabeer
T.P.

12744

15. Pre and postharvest
sampling of fruits and
vegetables for pesticide
residue analysis

Sigma Test &
Research Centre

21/06/2022 21/06/2022 Dr. Ahammed Shabeer
T.P.

12744

16. Sampling protocol for oil
seeds and its bi-products
for residue analysis.

ITC Ltd. 05/08/2022 05/08/2022 Dr. Ahammed Shabeer
T.P.

12744

17. Sampling training for fruits
and vegetables for
pesticide residue analysis.

Dr. Amin
Controllers Pvt.
Ltd.

08/08/2022 09/08/2022 Dr. Ahammed Shabeer
T.P.

25488

18. Guidance to the grape
growers in the training
programme at Sangli

Shramjivi
Janata
Sahayyak
Mandal

10/08/2022 10/08/2022 1. Dr. R.G. Somkuwar
2. Dr. A.K. Upadhyay
3. Dr. K. Banerjee

73160

19. Talk on ‘post-harvest life
in export quality grapes’ in
the exporters’ meeting at
Nasik

Dhanashree
Crop Solutions
Pvt. Ltd.

12/09/2022 12/09/2022 Dr. A.K. Sharma 20532

20. Pack-house sampling of
peanut and peanut products
for aflatoxin analysis

N.D.
International

16/09/2022 16/09/2022 Dr. Ahammed Shabeer
T.P.

12744
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Sl.
No.

Title  of the consultancy
project

Sponsored by From To Consultants Project
Cost
(Rs.)

21. Pack-house sampling of
peanut and peanut products
for aflatoxin analysis

Mats
Laboratory
Services
Division

16/09/2022 17/09/2022 Dr. Ahammed Shabeer
T.P.

25488

22. Sampling training on
fruits, vegetables and
peanut as per APEDA
export testing.

Edward Food
Research &
Analysis Centre
Ltd.

17/09/2022 17/09/2022 Dr. Ahammed Shabeer
T.P.

12744

23. Visit to sub-surface demo
plots at Borgaon and
Chinchni, taluka Tasgaon,
district Sangli

Shramjivi
Janata
Sahayyak
Mandal

20/09/2022 20/09/2022 Dr. A.K. Upadhyay 23600

24. Online lectures to farmers
on sucking pest
maangement in grapes

Rallis India Pvt.
Ltd.

07/10/2022
13/10/2022

07/10/2022
13/10/2022

Dr. D.S. Yadav 14000

25. 1) Visit to vineyards in
Karkam, district Solapur
and guidance to grape
growers. 2) Guidance to
grape growers in the
webinar.

Sulphur Mills
Limited

10/10/2022
and
13/10/2022

10/10/2022
and
13/10/2022

Dr. A.K. Upadhyay 50500

26. Guidance to grape growers
in the ‘Progressive Grape
Farmer Seminars’
organized at Sangli, Nasik
and Pandharpur

Jeet Ads and
Resource
Centre

28/10/2022
(Sangli)
03/11/2022
(Nasik)
07/11/2022
(Pandharpur)

28/10/2022
(Sangli)
03/11/2022
(Nasik)
07/11/2022
(Pandharpu)

1. Dr. R.G. Somkuwar
2. Dr. Sujoy Saha
3. Dr. N.A. Deshmukh

164000

27. Sampling training on pre
and postharvest sampling
of fruits, and vegetables as
per APEDA export testing.

Intertek India
Pvt. Ltd.,
Gurgaon

30/11/2022 30/11/2022 Dr. Ahammed Shabeer
T.P.

16520

28. Sampling training on pre
and postharvest sampling
of fruits, and vegetables as
per APEDA export testing.

Interfield
Laboratories,
Visakhapatnam

30/11/2022 30/11/2022 Dr. Ahammed Shabeer
T.P.

16520

29. Sampling training on pre
and postharvest sampling
of fruits, and vegetables
for pesticide residue
analysis as per APEDA
export testing.

Intertek India
Pvt. Ltd.,
Hyderabad

30/11/2022 01/12/2022 Dr. Ahammed Shabeer
T.P.

33040

30. Sampling of fruits, and
vegetables for pesticide
residue analysis

Eureka
Analytical
Services Private
Limited

01/12/2022 02/12/2022 Dr. Ahammed Shabeer
T.P.

33040
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Sl.
No.

Title  of the consultancy
project

Sponsored by From To Consultants Project
Cost
(Rs.)

31. Visit to sub-surface demo
plots at Borgaon and
Chinchni, taluka Tasgaon,
district Sangli

Shramajivi
Janata
Sahayyak
Mandal

01/12/2022 01/12/2022 Dr. A.K. Upadhyay 29736

{H$ñ‘m| H$m n§OrH$aU
{XZm§H$ 20 {Xg§~a 2022 H$mo A§Jya {H$ñ‘ "‘§Oar í¶m‘m' H$m
n§Or¶Z à‘mU nÌ àmá {H$¶m J¶m& 

Registration of varieties
Certificate of registration granted on 20 December
2022 was obtained for grape variety ‘Manjari
Shyama’.
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AZw‘mo{XV A{daV g§ñWmZ H$m¶©H«$‘
Approved On-Going Institute Programmes

I. A§Jya H$m g§ajU, bjU dU©Z Am¡a Cn¶moJ
1. VmOo ’$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. A§Jya bVm ‘| AO¡{dH$ VZmd à{V{H«$¶merb Q´>m§g{H«$ßeZ
H$maH$m| H$m H$m¶m©Ë‘H$ à‘mUrH$aU Am¡a A{^ì¶{º$ Om§M

5. ^maVr¶ n[apñW{V¶m| ‘| A§Jya ({dQ>rg {d{Z’o$am Eb.) Ho$
JwÀN> aMZm g§~§Yr bjUm| H$s Š¶yQ>rEb ‘¡qnJ

6. {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)

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 ({dQ>rg 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. Functional validation and expression assay of
abiotic stress responsive transcription factors
genes in grapevine

5. QTL mapping of bunch architecture related traits
in grapes (Vitis vinifera L.) under Indian
conditions

6. Exploring the resistance potential of pseudo R-
genes to evoke fungal resistance in Vitis vinifera
(funded by SERB) (in collaboration with Panjab
University, Chandigarh)

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



13. Z‘r H$s H$‘r Ho$ VhV A§Jya Ho$ ‘ybd¥§Vm| H$s à{V{H«$¶m

14. A§Jya ‘| JwUdÎmm dmbo amonU gm‘J«r Ho$ CËnmXZ Ho$ {bE {Q>ey
H$ëMa VH$ZrH$m| H$m {dH$mg

15. A§Jya H$s {d{^Þ {H$ñ‘m| ‘| {dVmZ à~§YZ àWmAm| na
AÜ¶¶Z

16. 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&

17. 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

18. 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

19. 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$s AdYmaU
Am¡a {d‘moMZ hmoVm h¡ ({dQ>rg {d{Z’o$am Eb.)

20. S>m°J[aO, 110Ama Am¡a 1103nr ‘ybd¥§Vm| na H$b{‘V {H$E
JE Wm°‘gZ grS>b¡g Ho$ {bE bdUVm g{hîUwVm gr‘m H$m
{ZYm©aU

21 Wm°‘gZ 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

22. A§Jya bVm Ho$ eara {dkmZ, ’$sZmobm°Or, {dH$mg, ~oar
JwUdÎmm Am¡a CËnmXH$Vm na {d{^Þ Vmn‘mZ ì¶dñWmAm| Ho$
à^md na AÜ¶¶Z

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

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

24. 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)

25. 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

26. A§Jya ‘| VZm N>oXH$ H$m à~§YZ

27. ~w{Õ‘ÎmmnyU© A§Jya H$s IoVr Ho$ {bE ñdMm{bV {ZJamZr Am¡a
gbmhH$ma àUmbr
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167

13. Response of grape rootstocks under moisture
stresses

14. Development of tissue culture techniques for
production of quality planting material in grape

16. Studies on canopy management practices in
different varieties of grapes.

17. Studies on estimation of light compensation and
saturation point of grape varieties.

17. Standardising irrigation and nutrient schedule for
Crimson Seedless vines raised on Dogridge
rootstock

18. Agri-Consortium Research Project on Water
(Phase IV): IoT enabled sensor based smart
irrigation management system

19. Development of biocompatible nanoclay-
polymer composites and nanoparticles with
reference to retention and release of iron and zinc
in grape (Vitis vinifera L.)

20. Determination of salinity tolerance threshold for
Thompson Seedless grafted on Dogridge, 110R
and 1103P rootstocks

21. Development of nano based formulations of
PGRs for enhancing the bioefficacy and
addressing the residue issue in Thompson
Seedless grapes

22. Studies on influence of different temperature
regimes on grape vine physiology, phenology,
growth, berry quality and productivity

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

IV. Development and refinement of integrated
protection technologies in grape

24. Development of a bio-intensive disease
management schedule for production of disease
free and residue compliant grapes (AMAAS
partially funded)

25. Identification and characterization of fungal and
bacterial endophytes from grapevines and their
evaluation as a biocontrol agent against major
pathogens of grapevines in India.

26. Management of stem borer in grapes

27. Automated monitoring and advisory system for
intelligent viticulture
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28. ñWm¶r A§Jya Ho$ ~mJ g§ajU Ho$ {bE EH$sH¥$V H$sQ>
à~§YZ

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

28. Integrated pest management for sustainable
vineyard protection

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

29. Phytochemical profiling and development of
nutraceuticals and 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 ‘hmamï´> (130), H$Zm©Q>H$ (30), ‘Ü¶ àXoe
(40), CÎma àXoe (8) Am¡a V{‘bZmSw> (21) Ho$ bJ^J 229
{H$gmZm| Zo OZdar-{Xg§~a, 2022 Ho$ 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´> (1944), H$Zm©Q>H$ (764), JwOamV
(36) Am¡a V{‘bZmSw> (78) Ho$ {d{^Þ H¥${f ‘hm{dÚmb¶m| Am¡a
g§ñWmZm| Ho$ bJ^J 2822 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 229 farmers from different states such as
Maharashtra (130), Karnataka (30), Madhya Pradesh
(40), Uttar Pradesh (8) and Tamil Nadu (21) visited
institute during January – December, 2022. 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 2822 students and staff from different
agricultural colleges and institutes from Maharashtra
(1944), Karnataka (764), Gujarat (36) and Tamil Nadu
(78) 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
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AZwg§YmZ Ed§ à~§YZ nX 
Research Management Personnel
1. S>m°. H$m¡. ~°ZOu, {ZXoeH$ (08/12/2022 go)

Dr. K. Banerjee, Director (w.e.f. 8/12/2022)

2. S>m°. am.Jw. gmo‘Hw$da , {ZXoeH$ (H$m¶©H$mar)
(07/12/2022 VH$)
Dr. R.G. Somkuwar, Director (Acting) 
(till 07/12/2022)

d¡km{ZH$ dJ© Scientific
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 Applications in Agriculture)

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°. AZwnm Q>r., d¡km{ZH$ (’$b {dkmZ) 
(08/04/2022 VH$)
Dr. Anupa T., Scientist (Fruit Science) 
(till 08/04/2022)

16. S>m°. à.{h. {ZHw§$^o, d¡km{ZH$ (’$b {dkmZ) 
Dr. P.H. Nikumbhe, Scientist (Fruit Science) 

17. S>m°. e{‘©ð>m ZmB©H$, d¡km{ZH$ (’$b {dkmZ)
Dr. Sharmistha Naik, Scientist (Fruit Science)

18. S>m°. ¶w{º$ d‘m©, d¡km{ZH$ (‘¥Xm {dkmZ) 
Dr. Yukti Verma, Scientist (Soil Science) 

VH$ZrH$s dJ© Technical
19. lr. C.Zm. ~moago, ghm¶H$ ‘w»¶ VH$ZrH$s A{YH$mar

Mr. U.N. Borse, Assistant Chief Technical
Officer

20. lr. à.~m. OmYd, VH$ZrH$s A{YH$mar
Mr. P.B. Jadhav, Technical Officer

H$m{‘©H$
Personnel
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21. lr. ^m.~m. ImS>o, VH$ZrH$s A{YH$mar
Mr. B.B. Khade, Technical Officer

22. gwlr. e¡bOm gmQ>‘, VH$ZrH$s A{YH$mar
Ms. Shailaja V. Satam, Technical Officer

23. lr. ~m.O. ’$bHo$, VH$ZrH$s A{YH$mar
Mr. B.J. Phalke, Technical Officer

24. lr. em.g. ^moB©Q>o, VH$ZrH$s A{YH$mar
Mr. S.S. Bhoite, Technical Officer

25. lr. E.Jmo. H$m§~bo, d[að> VH$ZrH$s ghm¶H$
Mr. E.G. Kamble, Sr. Technical -ssistant

26. S>m°. à.{d. gmd§V, VH$ZrH$s ghm¶H$ 
Dr. P.V. Sawant, Technical Assistant 

àemg{ZH$ dJ© Administrative
27. lr. nr.gr. Zmo~b, àemg{ZH$ A{YH$mar

(08/06/2022 go)
Mr. P.C. Noble, Administrative Officer 
(w.e.f. 08/06/2022)

28. lr. Zm.e. nR>mU, ghm¶H$ àemg{ZH$ A{YH$mar 
Mr. N.S. Pathan, Assistant Administrative
Officer 

29. lr. ‘w.Zm. JÝQ>r, {dÎm Ed§ boIm A{YH$mar
Mr. M. N. Ganti, Finance and Accounts Officer

30. lr. ~m.‘m. MìhmU, {Z{O g{Md (17/09/2022 VH$)
Mr. B.M. Chavan, Private Secretary 
(till 17/09/2022)

31. lr. à.n. H$mb^moa, ghm¶H$
Mr. P.P. Kalbhor, Assistant

32. lr‘Vr {à¶m§H$m Hw$‘mar, ghm¶H$ (04/04/2022 VH$)
Mrs. Priyanka Kumari, Assistant 
(till 04/04/2022)

33. lr. {d.X. Jm¶H$dmS>, ghm¶H$
Mr. V.D. Gaikwad, Assistant

34. lr. A.{X. ’w$bgw§Xa, H${Zð> ñVar¶ {b{nH$
Mr. A.D. Fulsundar, LDC

35. lr. {e.gw. Jmonmbo, H${Zð> ñVar¶ {b{nH$
Mr. S.S. Gopale, LDC

Hw$eb ghm¶H$ ñQ>m’$ dJ© 
Skilled Supporting Staff
36. lr. H¡$.Jw. amgH$a, Hw$eb ghm¶H$ ñQ>m’$

Mr. K.G. Raskar, Skilled Supporting Staff

37. lr. ~.a. MmH$UH$a, Hw$eb ghm¶H$ ñQ>m’$
Mr. B.R. Chakankar, Skilled Supporting Staff

38. lr‘Vr bVm am. ndma, Hw$eb ghm¶H$ ñQ>m’$
Ms. Lata Pawar, Skilled Supporting Staff

39. lr. Z.Ho$. ZOZ, Hw$eb ghm¶H$ ñQ>m’$ 
(12/08/2022 VH$)
Mr. N.K. Najan, Skilled Supporting Staff 
(till 12/08/2022)
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’$m‘©
AZwËnmXH$ A§Jya ~JrMm| H$mo 0.5 EH$‹S> joÌ go CIm‹S>m J¶m& Bg
Ad{Y Ho$ Xm¡amZ, 2.5 EH$‹S> joÌ ‘| ‘ybd¥§V H$m amonU {H$¶m J¶m&
’¢$Q>mgr grS>b¡g, Wm°‘gZ grS>b¡g Am{X O¡gr {d{^Þ {H$ñ‘m| H$m°
{nN>bo df© amo{nV ‘ybd¥§V na 2.5 joÌ ‘| H$b{‘V {H$¶m J¶m&  

à¶moJembm
à¶moJembm Ho$ ~w{Z¶mXr T>m§Mo H$mo ‘O~yV H$aZo Ho$ {bE,
EZ{damoZ‘|Q>b Amoa{~Q>b eoH$a, ßbm§Q> H¡$Zmonr EZmbmBOa, bmBQ>
‘hµOa‘|Q> {gñQ>‘, nrEM ‘rQ>a, ‘mBH«$modod AmodZ, S>oñH$Q>m°n, 7.5
EMnr hm°[aOm°ÝQ>b AmonZ dob g~‘{g©~b n§n, h¢S> [a’«o$ŠQ>mo‘rQ>a,
ar¶b Q>mB‘ nrgrAma ‘erZ, Q´>¡ŠQ>a g§Mm{bV 1500 {‘‘r
amoQ>mdoQ>a, Q´>¡ŠQ>a S´>m° Q´>¡ëS> Q>mBn ñào¶a ¶y{ZQ>, ~rAmoS>r BZŠ¶y~oQ>a,
H$ëMab a¡H$ IarXo JE&

H¥${f AZwg§YmZ gyMZm àUmbr àH$moð>
df© Ho$ Xm¡amZ g§ñWmZ H$s do~gmBQ> H$m aIaImd {H$¶m J¶m Am¡a
dV©‘mZ OmZH$mar Ho$ gmW AÚVZ {H$¶m J¶m& Am°ZbmBZ dMw©Ab
~¡R>H$m| Am¡a H$m¶©H«$‘m| Ho$ Am¶moOZ H$s gw{dYm Ho$ {bE Oy‘
ßboQ>’$m°‘© H$m aIaImd {H$¶m J¶m& H§$ß¶yQ>am| H$mo gd©a AmYm[aV
E§Q>rdm¶ag gwajm àXmZ H$aZo Ho$ {bE {¹$H$ hrb B©nrEg Q>moQ>b
grŠ¶y[aQ>r ŠbmB§Q> bmBg|g ‘wâV AnS>oQ> Am¡a CËnmX CÞ¶Z Ho$
gmW 109 g‘mnZ q~XþAm| Ho$ {bE IarXo JE& BZ H|$Ðr¶ gw{dYmAm|
Ho$ aIaImd Ho$ {bE gd©a, B§Q>aZoQ>, b¡Z Am¡a ZoQ>dH©$ qàQ>a H$m
aIaImd {H$¶m J¶m Wm&

nwñVH$mb¶
df© Ho$ Xm¡amZ, Xmo {dXoer n{ÌH$mAm| "A‘o[aH$Z OZ©b Am°’$
B©Zmobm°Or E§S> {dQ>rH$ëMa' Am¡a "Am°ñQ´>o{b¶mB© OZ©b Am°’$ J«on E§S>
dmBZ [agM©' H$mo gãgH«$mB~ {H$¶m J¶m&

Farm
The unproductive vineyard was uprooted from an area
of 0.5 acres. During this period, the rootstock was
planted in an area of 2.5 acres. Grafting of different
varieties like Fantasy Seedless, Thompson Seedless,
etc. was done in 2.5 areas of the rootstock planted last
year.

Laboratory
To strengthen laboratory infrastructure, environmental
orbital shaker, plant canopy analyser, light
measurement system, pH meter, microwave oven,
desktops, 7.5 HP horizontal open well submersible
pump, hand refractometer, real time PCR machine,
tractor operated 1500 mm rotavator, tractor drawn
trailed type sprayer unit, BOD incubator, cultural
racks were purchased.

ARIS CELL 
During the year institute website was maintained and
updated with current information. To facilitate
organization for online virtual meetings and programs
maintenance of zoom platform was done. To provide
server based antivirus protection to computers Quick
Heal EPS total Security client license with free
updates and product upgrades were purchased for 109
endpoints. Maintenance of Servers, Internet, LAN and
network printer was done to upkeep these central
facility. 

Library
During the year, two foreign journals ‘American
Journal of Enology and Viticulture’ and ‘Australian
Journal of Grape and Wine Research’ were subscribed

~w{Z¶mXr T>m§Mm {dH$mg 
Infrastructure Development 
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amO^mfm H$m¶m©Ýd¶Z
qhXr gámh
^mH¥$AZwn-amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo ‘| {XZm§H$ 14 go 28
{gV§~a 2022, Ho$ Xm¡amZ qhXr nIdm‹S>m H$m Am¶moOZ {H$¶m J¶m&
Bg Adga na {d{^Þ H$m¶©H«$‘ Am¶mo{OV {H$E JE& {XZm§H$ 14
{gV§~a Ho$ {XZ {ZXoeH$ ‘hmoX¶ H$s AÜ¶jVm ‘| nydm©hÞ 11:00
~Oo A{YH$m[a¶m| VWm H$‘©Mm[a¶m| H$mo AnZm A{YH$ go AYH$
H$m¶m©b¶rZ H$m‘H$mO {hÝXr ‘| H$aZo H$s enW {XbdmH$a {hÝXr
gámh H$m Ama§^ {H$¶m& nIdm‹S>| Ho$ Xm¡amZ {hÝXr EH$ {‘ZQ>
à{V¶mo{JVm, àý ‘§M à{V¶mo{JVm, qhXr ‘| ^mfm§Va, qhXr ‘|
lwVboIZ, H${dVm nmR>, qhXr {Z~§Y boIZ, dmX- {ddmX
à{V¶mo{JVm¶m| H$m Am¶moOZ {H$¶m J¶m& H|$Ð Ho$ g^r H$‘©Mm[a¶m|
Zo hfm}„mg go g^r H$m¶©H«$‘m| ‘| gpå‘{bV hþE& 

{XZm§H$ 28 {gV§~a 2022 H$mo g‘mnZ g‘mamoh Ho$ Adga na lr.
amO|Ð àgmX d‘m©, à^mar ghm¶H$ {ZXoeH$, J¥h ‘§Ìmb¶, amO^mfm

{d^mJ, {hÝXr {ejU ¶moOZm, nwUo, A{V{W Ho$ ê$n ‘| CnpñWV
Wo& qhXr A{YH$mar Ed§ àYmZ d¡km{ZH$ S>m°. AO¶ Hw$‘ma e‘m©
Ûmam H|$Ð ‘| {H$E Om aho qhXr H$m¶© go A{V{W H$mo AdJV H$adm¶m&
lr. amO|Ð àgmX d‘m©, à^mar ghm¶H$ {ZXoeH$ Zo AnZo gå~moYZ
‘| Bg g§ñWmZ Ûmam {H$E Om aho H$m¶© H$s àe§gm H$s& qhXr ‘|
A{YH$ go A{YH$ H$m¶m©b¶rZ H$m‘H$mO H$aZodmbo H$‘©Mmar lr
Zm e nmR>mU, lr {dÆ>b Jm¶H$dm‹S>, gwlr e¡bOm gmQ>‘, lr.
A‘mob ’w$bgw§Xa, lr. {edmOr Jmonbo, lr. H¡$bmg agH$a Am¡a
lr‘Vr. bVm ndma H$mo ZH$X nwégH$a go gå‘m{ZV {H$¶m J¶m&
g‘mnZ g‘mamoh ‘| {d{^Þ à{V¶mo{JVmAm| ‘| {dOoVm à{V^m{J¶m|
H$mo ‘w»¶ A{V{W Ûmam  n[aVmofH$ {dVaU {H$¶m J¶m &

qhXr H$m¶©embm
S>m°. ¶w{º$ d‘m© Zo {XZm§H$ 15 {Xg§~a 2022 H$mo "H$moam "CORA'
Am¡a CgHo$ AZwà¶moJ' Bg {df¶ na qhXr H$m¶©embm H$m Am¶moOZ
{H$¶m& 

AÝ¶ J{V{d{Y¶m§ 
Other Activities 

nXmoÞ{V 
• S>m°. Xr.qg. ¶mXd, d[að> d¡km{ZH$, AmaOrnr-8000 go

AmaOrnr-9000, {XZm§H$ 10/02/2021 go à^mdr&

• S>m°. amoeZr am. g‘W©, d[að> d¡km{ZH$, AmaOrnr-8000 go
AmaOrnr-9000, {XZm§H$ 15/12/2021 go à^mdr&

• S>m°. {Z.Am. Xoe‘wI, d[að> d¡km{ZH$, AmaOrnr-8000 go
AmaOrnr-9000, {XZm§H$ 12/05/2022 go à^mdr&

• S>m°. gmo.H$. hmobH$a, d[að> d¡km{ZH$, AmaOrnr-7000 go
AmaOrnr-8000, {XZm§H$ 01/01/2022 go à^mdr&

• lr. ‘w.Zm. J§Q>r, ghm¶H$ {dÎm Ed§ boIm A{YH$mar go {dÎm
Ed§ boIm A{YH$mar, AmaOrnr-4600 go AmaOrnr-5400,
25/05/2022 go à^mdr&

nX J«hU
lr. nr.gr. Zmo~b, àemg{ZH$ A{YH$mar Zo ̂ mH¥$AZwn-H|$Ðr¶ H§$X
’$gb AZwg§YmZ g§ñWmZ, {VédZ§Vnwa‘ go ñWmZm§VaU Ho$ ~mX Bg
g§ñWmZ ‘| 08/06/2022 H$mo H$m¶©^ma J«hU {H$¶m&

Promotions
• Dr. D.S. Yadav, Senior scientist RGP-8000 to

RGP-9000 w.e.f.10/02/2021

• Dr. Roshni R. Samarth, Senior Scientist RGP-8000
to RGP-9000 w.e.f.15/12/2021

• Dr. N.A. Deshmukh, Senior Scientist RGP-8000
to RGP-9000 w.e.f.12/05/2022

• Dr. S.K. Holkar, Senior Scientist RGP-7000 to
RGP-8000 w.e.f. 01/01/2022

• Mr. M.N. Ganti, Assistant Finance & Accounts
Officer to Finance & Accounts Officer RGP - 4600
to RGP -5400 w.e.f. 25/05/2022.

New Joining
Mr. P.C. Noble, Administrative Officer joined on
08/06/2022 subsequent to his transfer from ICAR-
CTCRI, Thiruvananthapuram.



ñWmZm§VaU
à‘wI {ZOr g{Md Ho$ nX na nXmoÞ{V Ho$ ~mX lr. ~m.‘m. MìhmU,
{ZOr g{Md H$mo H|$.‘m.{e.g§., ‘w§~B© ‘| ñWmZm§V[aV H$a {X¶m J¶m
Am¡a 17/09/2022 H$mo CÝho Bg g§ñWmZ go H$m¶©‘wº$ {H$¶m J¶m&

gå‘obZ / g§Jmoð>r / H$m¶©embm / ~¡R>H$m| H$m
Am¶moOZ
"Hw$nmofU Am¡a H¥${f CËnmXZ àUmbr H$s pñWaVm H$mo
g§~mo{YV H$aZo ‘| EH$ ‘w»¶ AmYma Ho$ ê$n ‘| XbhZ' na
H$m¶©embm
10 ’$adar 2022 H$mo "Hw$nmofU Am¡a H¥${f CËnmXZ àUmbr H$s
pñWaVm H$mo g§~mo{YV H$aZo ‘| EH$ ‘w»¶ AmYma Ho$ ê$n ‘| XbhZ'
na H$m¶©embm H$m Am¶moOZ {H$¶m J¶m& S>m°. Y.Z. Jmd§S>o Zo "^maV
‘| Hw$nmofU Am¡a Amhma H$s H$‘r' na EH$ ì¶m»¶mZ {X¶m&

AÞXmVm Xod ^d Ho$ VhV "àmH¥${VH$ A§Jya H$s IoVr Ho$
{bE aUZr{V' na {dMma {d‘e© gÌ
25 Aà¡b 2022 H$mo AÞXmVm Xod ^d Ho$ VhV "àmH¥${VH$ A§Jya
H$s IoVr Ho$ {bE aUZr{V' na {dMma ‘§WZ gÌ S>m°. A.Hw$. e‘m©
Zo "àmH¥${VH$ IoVr Am¡a gaH$ma Ho$ {Xem{ZX}e' na EH$ àñVw{V
Xr& S>m°. {Z.Am. Xoe‘wI Zo H$m¶©H«$‘ H$m g‘Ýd¶Z {H$¶m&

nrnrdr Am¡a E’$Ama A{Y{Z¶‘, ~rS>rE/EZ~rE Am¡a
{H$ñ‘m| Ho$ g§ajU Ho$ ~mao ‘| OmJê$H$Vm à{ejU H$m¶©H«$‘
nrnrdr Am¡a E’$Ama A{Y{Z¶‘, ~rS>rE/EZ~rE Am¡a {H$ñ‘m| Ho$
g§ajU Ho$ ~mao ‘| OmJê$H$Vm à{ejU H$m¶©H«$‘ H¥${f {dkmZ H|$Ð
gmobmnwa Ho$ gh¶moJ go 18 ‘B© 2022 H$mo Ho$drHo$, gmobmnwa ‘|
Am¶mo{OV {H$¶m J¶m& {H$gmZm| Ho$ ~rM OmJê$H$Vm n¡Xm H$aZo Ho$
CÔoí¶ go ^mH¥$AZyn-amA§AZwH|$ àm¡Úmo{JH$s à~§YZ BH$mB© Ûmam
à{ejU Am¶mo{OV {H$¶m J¶m& H$m¶©H«$‘ ‘| {d{^Þ ŠbñQ>am| Ho$
N>ã~rg {H$gmZm| Am¡a Ho$drHo$ Ho$ H$‘©Mm[a¶m| Zo ̂ mJ {b¶m& ewéAmV
‘|, lr nr.E. Jm|Omar EgE‘Eg EJ«rH$ëMa Zo {dñVma go {H$gmZm|
H$mo nrnrdr Am¡a E’$AmaE A{Y{Z¶‘ Ho$ ~mao ‘| n[aM¶mË‘H$
{Q>ßn{U¶m| Ho$ gmW H$m¶©H«$‘ Ho$ ~mao ‘| OmZH$mar Xr&

S>m°. Eb.Ama. V§~mS>o, d[að> d¡km{ZH$ Am¡a à‘wI, Ho$drHo$ gmobmnwa
Zo nrnrdr Am¡a E’$AmaE A{Y{Z¶‘ Ho$ Cn¶moJ Am¡a {H$gmZ H$s
Ñ{ï> go BgH$s à¶moÁ¶Vm na ì¶m»¶mZ {X¶m& ̂ mH¥$AZyn-amA§AZwH|$
A§Jya, nwUo go lr‘Vr H${dVm ‘w§S>ZH$a Zo O¡{dH$ {d{dYVm
A{Y{Z¶‘, amḯ>r¶ O¡d {d{dYVm àm{YH$aU Am¡a {H$ñ‘m| Ho$ g§ajU
Ho$ ~mao ‘| ì¶m»¶mZ {X¶m& S>m°. amoeZr am. g‘W© Zo A§Jya H$s ’$gb
‘| {H$gmZm| H$s {H$ñ‘ Ho$ S>r¶yEg narjU Am¡a n§OrH$aU na
ì¶m»¶mZ {X¶m&
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Transfers
Subsequent to his promotion to the post of Principal
Private Secretary, Mr. B.M. Chavan, Private Secretary
was transferred to CIFE, Mumbai and relieved from
this institute on 17/09/2022.

Conference / Seminar / Workshops /
Meetings organized
Workshop on ‘Pulses as a mainstay in addressing
malnutrition and sustainability of agricultural
production system’
Workshop on ‘Pulses as a mainstay in addressing
malnutrition and sustainability of agricultural
production system’ was organized on 10th February
2022. Dr. D.N. Gawande delivered a talk on
‘Malnutrition and dietary deficiency in India’.

Brain storming session on ‘Strategies for Natural
Viticulture” under Annadata Dev Bhav
Brain storming session on ‘Strategies for
Natural Viticulture” under Annadata Dev Bhav on
25 April 2022. Dr. A.K. Sharma delivered a
presentation on ‘Natural farming and governments
guidelines’. Dr. N.A. Deshmukh coordinated the
programme.

Awareness Training Programme about PPV&FR
Act, BDA/NBA and Conservation of Varieties 
Awareness training programme about PPV&FR Act,
BDA/NBA and Conservation of Varieties was
organized in collaboration with Krishi Vigyan Kendra
Solapur on 18th May 2022 at KVK, Solapur. The
training was conducted by Institute Technology
Management Unit of ICAR-NRCG with the objective
to create awareness among farmers. Twenty-six
farmers from various cluster and staff of KVK
participated in the program. At the beginning, Mr. P.A.
Gonjari SMS Agri. Extension has briefed the farmers
about the program with introductory remarks about
PPV&FRA act.

Dr. L.R. Tambade, Senior Scientist & Head, KVK
Solapur delivered the lecture on uses of PPV&FRA
act and its applicability from the farmer’s point. From
ICAR-NRC Grapes, Pune, Mrs. Kavita Y. Mundankar
delivered lecture about Biological Diversity Act,
National Biodiversity Authority and conservation of
varieties. Dr. Roshni R. Samarth delivered lecture on
DUS testing and registration of farmers’ variety in
grape crop.
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Mrs. Kavita Y. Mundankar, delivering lecture about
Biological Diversity Act, National Biodiversity Authority

and conservation of varieties

Dr. Roshni R. Samarth interacting among the farmers on
registration of farmer’s variety in grape

"{H$gmZ A{YH$mam| H$m g§ajU' na OmJê$H$Vm à{ejU
H$m¶©H«$‘
25 ‘B© 2022 H$mo H¥${f {dkmZ H|$Ð, Zmam¶UJm§d, OwÞma, nwUo ‘|
"{H$gmZ A{YH$mam| H$m g§ajU' na OmJê$H$Vm à{ejU H$m¶©H«$‘
H$m Am¶moOZ {H$¶m J¶m& {H$gmZm| Ho$ ~rM OmJê$H$Vm n¡Xm H$aZo
Ho$ CÔoí¶ go ^mH¥$AZyn-amA§AZwH|$ H$s g§ñWmZ àm¡Úmo{JH$s à~§YZ
BH$mB© Ûmam à{ejU Am¶mo{OV {H$¶m J¶m Am¡a H$m¶©H«$‘ ‘| nMmg
{H$gmZm| Zo ^mJ {b¶m& S>m°. am.Jw. gmo‘Hw$da Zo "A§Jya H$s IoVr H$s
dV©‘mZ pñW{V Am¡a ̂ {dî¶ H$s Jw§OmBe' {df¶ na ì¶m»¶mZ {X¶m&
O¡{dH$ {d{dYVm A{Y{Z¶‘, amï´>r¶ O¡d {d{dYVm àm{YH$aU Ho$
~mao ‘| OmJê$H$Vm n¡Xm H$aZo Ho$ {bE lr‘Vr H${dVm ‘w§S>ZH$a Ûmam
EH$ ì¶m»¶mZ {X¶m J¶m& S>m°. amoeZr am. g‘W© Zo nrnrdr Am¡a
E’$AmaE Am¡a {H$ñ‘ n§OrH$aU na ì¶m»¶mZ {X¶m& CÝhm|Zo
n§OrH$aU Ho$ ‘hËd Am¡a à{H«$¶m Ho$ ~mao ‘| ~Vm¶m

Q>o~b A§Jya H$s JwUdÎmm Am¡a {dnUZ ‘wÔm| na n¡Zb MMm©
9 OyZ 2022 H$mo gmogmBQ>r ’$m°a ES>dm§g‘|Q> Am°’$ {dQ>rH$ëMa E§S>
EZmobm°Or E§S> EJ«r-{~OZog BZŠ¶y~oeZ (E~rAmB©) g|Q>a Ûmam
g§¶wº$ ê$n go Q>o~b A§Jya H$s JwUdÎmm Am¡a {dnUZ ‘wÔm| na n¡Zb
MMm© Am¶mo{OV H$s JB©& ~mJdmZr Am¡a H¥${f {d^mJ, ‘hmamï´>
gaH$ma Ho$ d[að> A{YH$mar; ‘hmamï´> amÁ¶ Xj ~Jm¶VXma g§K
(MRDBS), nwUo; ̂ maVr¶ A§Jya {Z¶m©V àm{YH$aU (OrB©EAmB©);
‘hmamï´> amÁ¶ H¥${f {dnUZ ~moS>© (MSAMB), ^maV Ho$ A§Jya
CËnmXH$ g§K Am¡a ‘hmamï´> Am¡a H$Zm©Q>H$ Ho$ àJ{Verb A§Jya
CËnmXH$m| Zo ^mJ {b¶m& ñdmJV ^mfU ‘| S>m°. am.Jw. gmo‘Hw$da Zo
A{Z{üV ~mOma Am¡a H$‘ A§Jya H$s JwUdÎmm, {deof ê$n go ‘B©
Am¡a OyZ Ho$ Xm¡amZ H$mQ>r JB© ’$gb Ho$ H$maU Mmby df© ‘| H$‘
H$s‘V àm{á na àH$me S>mbm& S>m°. H¡$bmg ‘moQ>o, CÚmZ {ZXoeH$,
amÁ¶ gaH$ma, ‘hmamï´> Zo A§Jya Ho$ {bE gaH$ma H$s {d{^Þ
¶moOZmAm| na MMm© H$s& CÝhm|Zo {Z¶m©V Am¡a ŠbñQ>a {dH$mg Ho$
{bE ^§S>maU gw{dYmAm| H$mo ~‹T>mZo H$s Amdí¶H$Vm¶m| na µOmoa
{X¶m& A§Jya CËnmXH$ lr A{^foH$ H§$MZ Zo A§Jya H$s JwUdÎmm Am¡a

Awareness training program on ‘Protection of
Farmer’s Rights’
Awareness training program on ‘Protection of
Farmer’s Rights’ was organized on 25th May 2022 at
Krishi Vigyan Kendra, Narayangaon, Junnar, Pune.
The training was conducted by Institute Technology
Management Unit of ICAR NRCG with the objective
to create awareness among farmers and fifty farmers
participated in the program. Dr. R.G. Somkuwar
delivered talk on ‘Present status of grape cultivation
and future scope’. To create awareness about
Biological Diversity Act, National Biodiversity
Authority a lecture was delivered by Mrs. Kavita Y.
Mundankar. Dr. Roshni R. Samarth delivered lecture
on PPV&FRA and variety registration. She explained
the importance and procedure of registration.

Panel discussion on “Quality and marketing issues
of table grapes”
Panel discussion on “Quality and marketing issues of
table grapes” was jointly organized by Society for
Advancement of Viticulture and Enology and Agri-
Business Incubation (ABI) Centre on 9th June 2022.
Senior officials of Horticulture and Agriculture
department, Government of Maharashtra;
Maharashtra Rajya Draksh Bagayatdar Sangh
(MRDBS), Pune; Grape Export Authority of India
(GEAI); Maharashtra State Agricultural Marketing
Board (MSAMB), Grape Grower Federation of India
and progressive grape growers from Maharashtra and
Karnataka were participated. In the welcome address,
Dr. R.G. Somkuwar highlighted the current year low
price realization due to uncertain market and low
grape quality, particularly crop harvested during May
and June. Dr. Kailas Mote, Director of Horticulture,
State Govt. of Maharashtra, updated on different
schemes of government for grapes. He expressed the
need for enhance storage facilities for export and
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{dnUZ MwZm¡{V¶m| na àH$me S>mbm& Bgr Vah, A§Jya CËnmXH$ lr
amhþb agb Zo Obdm¶w n[adV©Z Ho$ H$maU A§Jya ‘| AO¡{dH$ VZmd
à~§YZ na AnZr ~mV H|${ÐV H$s& lr H¡$bmg ^mogbo Zo ~Vm¶m
{H$ ^maV Hw$b A§Jya CËnmXZ H$m Ho$db 7-8% {Z¶m©V H$a ahm
h¡ Am¡a ~mH$s Am§V[aH$ ~mOma ‘| InV hmoVr h¡, Bg{bE h‘|
Am§V[aH$ ~mOma na Ü¶mZ XoZm Mm{hE& CÝhm|Zo {d{^Þ Kaoby ~mOmam|
‘| ‘m¡g‘ {d{eï> {H$ñ‘ Am¡a JwUdÎmm Amdí¶H$VmAm| na S>oQ>m~og
{dH${gV H$aZo H$m gwPmd {X¶m& E‘AmaS>r~rEg Ho$ AÜ¶j lr
{edmOr ndma Ûmam n¡Zb MMm© H$m g‘Ýd¶Z {H$¶m J¶m&

g‘mamoh
amï´>r¶ ~m{bH$m {Xdg
S>m°. ¶w{º$ d‘m© Zo {XZm§H$ 24 OZdar 2022 H$mo amï´>r¶ ~m{bH$m
{Xdg g‘mamoh H$m g‘Ýd¶ {H$¶m& ¶h H$m¶©H«$‘, ~m{bH$m¶m| Ho$
A{YH$ma, n‹T>mB©,  ñdmñÏ¶ Am¡a nmofU H$s OmJê$H$Vm H$mo ~‹T>mdm
XoZo Ho$ {bE Am¶mo{OV {H$¶m J¶m&  

A§Vam©ï´>r¶ ‘{hbm {Xdg
8 ‘mM©, 2022 H$mo A§Vam©ï´>r¶ ‘{hbm {Xdg ‘Zm¶m J¶m& S>m°.
am.Jw. gmo‘Hy$da Zo ‘{hb¶m| H$mo AnZo A{YH$mam| Ho$ à{V OmJê$H$Vm
Am¡a CÝho ‘wIa H$aZo Ho$ à¶mg na µOmoa {X¶m& b¢{JH$ ^y{‘H$m¶m|,
‘{hbm ge{º$H$aU Am¡a CÝh| OrdZ Ho$ g^r nhbwAm| ‘| ZB©
D$§MmB¶m| H$mo Ny>Zo H$s ~mV H$s JB©& BgHo$ ~mX {d{^Þ ‘Zmoa§OH$
J{V{d{Y¶m±, Iob, Am{X hþB©&

A§Vam©ï´>r¶ ¶moJ {Xdg
"‘mZdVm Ho$ {bE ¶moJ' {df¶ Ho$ gmW 8dm§ A§Vam©ï´>r¶ ¶moJ {Xdg
(AmB©S>rdmB©-2022) 21 OyZ, 2022 H$mo Am¶mo{OV {H$¶m J¶m&
d¡km{ZH$m|, VH$ZrH$s Am¡a àemg{ZH$ H$‘©Mm[a¶m| Am¡a N>mÌm| g{hV
Hw$b 60 à{V^m{J¶m| Zo H$m¶©H«$‘ ‘| ì¶{º$JV ê$n go ^mJ {b¶m& 

lr amO|Ð Or, ¶moJ {deofk, OrdZ AmZ§X B§ñQ>rQ>çyQ> Am°’$ ¶moJm,
hS>nga, nwUo, H$m¶©H«$‘ Ho$
‘w»¶ A{V{W Wo& CÝhm|Zo
¶moJ AmgZ H$s {d{^Þ
‘wÐmAm| Am¡a emar[aH$
dm‘©An, eara ‘| ñQ́>oqMJ,
‘m§gno{e¶m| H$mo VZmd ‘wº$
H$aZm Am{X H$m àXe©Z
{H$¶m& gmW hr Ü¶mZ Am¡a
{X‘mJ H$mo Amam‘ XoZo
dmbr VH$ZrH$m| H$m ^r
àXe©Z {H$¶m J¶m&

cluster development. Grape grower Mr. Abhishek
Kanchan highlighted the grape quality and marketing
challenges. Mr. Rahul Rasal, grape grower focused on
abiotic stress management in grapes due to climatic
change. Mr. Kailas Bhosale of MRDBS suggested to
focus on dometic market as India exports only 7-8%
of total grape produce. He suggested to develop
database on season specific variety and quality
requirements in different domestic markets. Open
discussion was coordinated by Mr Shivaji Pawar,
President of MRDBS. 

Celebrations
National Girl Child Day
Dr. Yukti Verma coordinated the celebration of
‘National Girl Child Day’ on 24 January, 2022. The
event was conducted to promote awareness about the
rights of the girl child and importance of girl’s
education, health and nutrition.

International Women’s Day
International Women’s Day was celebrated on 8th
March, 2022. Dr. R.G. Somkuwar emphasized on
conscious of women's rights and try to assert them.
During the celebration, the insights on gender roles,
women empowerment and advised women to scale
new heights in all the aspects of life were highlighted.
It was followed by different fun activities, games, etc.

International Day of Yoga
The 8th International Day of Yoga (IDY) - 2022 with
a theme “Yoga for Humanity” was organized on 21
June, 2022. A total of 60 participants including
scientists, technical and administrative staff and
students attended the program physically. 

Mr. Rajendra Ji, Yoga Expert, at Jeevan Anand
Institute of Yoga at Hadapsar, Pune, was the chief

guest of the
program. He
demonstrated the
different postures of
Yoga Asana and
physical warm up
exercises, body
stretching, muscle
relaxation, etc. Also
the meditation and
mind relaxing
techniques were
demonstrated.
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amï´>r¶ ‘N>br {H$gmZ {Xdg
amï´>r¶ ‘N>br {H$gmZ {Xdg 11 OwbmB© 2022 H$mo AmOmXr H$m
A‘¥V ‘hmoËgd Ho$ A§VJ©V "B‘{OªJ E¹$mH$ëMa {gñQ>åg E§S>
à¡pŠQ>goO' na amï´>r¶ A{^¶mZ Ho$ {hñgo Ho$ ê$n ‘| ‘Zm¶m J¶m&
S>m°. am. Jw. gmo‘Hw$da Zo AnZr n[aM¶mË‘H$ {Q>ßnUr ‘| J«m‘rU
H¥${f ‘| ‘rR>o nmZr H$s Obr¶ H¥${f Ho$ ‘hËd Am¡a J«m‘rU ^maV
H$s nmofU gwajm ‘| ‘N>br Ho$ ‘hËd na
Omoa {X¶m& ‘w»¶ A{V{W S>m°. {ddoH$
amo{hXmg dV©H$, Egmo{gEQ> àmo’o$ga,
Imab¢S> [agM© ñQ>oeZ, nZdob Zo B‘{OªJ
E¹$mH$ëMa {gñQ>åg E§S> à¡pŠQ>gog BZ
B§{S>¶m {df¶ na AnZr àñVw{V Xr& CÝhm|Zo
Xþ{Z¶m ^a ‘| Am¡a ^maV ‘| g‘wÐr Obr¶
H¥${f Am¡a VmOo nmZr H$s Obr¶ H¥${f Ho$
Am§H$‹S>m|, ^maV ‘| IoVr H$s OmZo dmbr
{d{^Þ ‘N>br àOm{V¶m| Am¡a {deof ê$n go J«m‘rU ^maV Ho$ {bE
CZHo$ nmofU g§~§Yr ‘hËd, ^maV ‘| AnZmB© OmZo dmbr {d{^Þ
àH$ma H$s ‘N>br nmbZ àWmAm| Am¡a gaH$ma H$s Eogr Obr¶ H¥${f
àWmAm| Ho$ {bE g‘W©Z Ho$ ~mao ‘| OmZH$mar Xr& 

CÝhm|Zo ^maV Ho$ VQ>r¶ joÌ ‘| ‘N>br H$s g‘wÐr Am~mXr ‘| H$‘r
na qMVm ì¶º$ H$s& Imab¢S> AZwg§YmZ H|$Ð, S>m°. ~rEgHo$Ho$dr,
Xmnmobr Ho$ gh¶moJ go ^mH¥$AZwn-amA§AZwH|$ ‘| H$m¶m©pÝdV qnOam
ObH¥${f àUmbr H$mo XoIZo Ho$ {bE EH$ joÌ H$m Xm¡am {H$¶m J¶m&
H$m¶©H«$‘ H$m g§MmbZ S>m°. Ah‘X e~ra Q>r.nr. Zo {H$¶m Am¡a 50
go A{YH$ H$‘©Mm[a¶m| Zo ^mJ {b¶m&

ñdV§ÌVm {Xdg
76dm§ ñdV§ÌVm {Xdg 15 AJñV, 2022 H$mo ‘Zm¶m J¶m& amï´>r¶
ÜdO H$m S>m°. am. Jw. gmo‘Hw$da, {ZXoeH$ (H$m¶©H$mar) Zo ÜdOmamohU
{H$¶m {Og‘| H|$Ð Ho$ g^r H$‘©Mmar em{‘b hþE Am¡a AZno {dMma
ì¶º$ {H$E&  

nmW}{Z¶‘ OmJê$H$Vm gámh
16-22 AJñV 2022 Ho$ Xm¡amZ
nmW}{Z¶‘ OmJê$H$Vm gámh H$m¶©H«$‘
Am¶mo{OV {H$¶m J¶m& O¡{dH$ {Z¶§ÌU
EO|Q>m|, IoVr Am¡a agm¶Zm| Ho$ CnMma
g{hV n[aga H$mo nmW}{Z¶‘ ‘wº$ ~ZmZo Ho$
à¶mg {H$E JE& nmW}{Z¶‘ H$s nhMmZ,
BgHo$ à^mdm| H$m kmZ, BgHo$ à~§YZ Am¡a
IanVdma ~rO àgma H$s j‘Vm Ho$ {bE
OZ OmJê$H$Vm àXmZ H$s JB©&

National Fish Farmers Day 
National Fish Farmers Day was celebrated on 11th
July 2022 as part of the National Campaign on
‘Emerging Aquaculture Systems and Practices’ under
the banner of “Azadi Ka Amrit Mahotsav”. Dr. R. G
Somkuwar in his introductory remark emphasized the
importance of fresh water aquaculture in rural
agriculture and importance of fish in nutritional

security of rural India. The chief
guest Dr. Vivek Rohidas Vartak,
Associate Professor, Kharland
Research Station, Panvel
delivered his presentation on the
topic “Emerging Aquaculture
Systems and Practices in India”.
He briefed about statistics on
marine aquaculture and fresh
water aquaculture across the

globe and India, various fish species cultivated in
India and their nutritional importance especially to
rural India, different types of fish culture practices
followed in India and the govt supports for such
aquaculture practices. 

He raised his concern over the depletion of marine
population of fish across the coastal region of India.
A field visit was undertaken to witness the cage
aquaculture system implemented at ICAR-NRCG in
collaboration with Kharland Research Station, Dr.
BSKKV, Dapoli. The programme was coordinated by
Dr. Ahammed Shabeer T.P. and attended by more than
50 staffs. 

Independence Day
The 76th Independence Day was celebrated on 15th
August, 2022. The National Flag was hoisted by Dr.
R.G. Somkuwar, Director (Acting). All the employees
attended the Flag hoisting and put up their views. 

Parthenium Awareness Week
“Parthenium Awareness Week”
program carried during 16-22
August 2022. Efforts were taken
to make the campus Parthenium
free, including biological control
agents, cultivation and chemicals
treatments. Public awareness was
provided to identify Parthenium,
knowledge of its impacts, its
management and the potential for
weed seed spread.



gVH©$Vm OmJê$H$Vm gámh
S>m°. ¶w{º$ d‘m© Zo {XZm§H$ 31 Aºy$~a-6 Zd§~a 2022 Ho$ Xm¡amZ
"gVH©$Vm OmJê$H$Vm gámh' H$m g‘Ýd¶ {H$¶m& H|$Ð Ho$ H$‘©Mm[a¶m|
Zo 31 Aºy$~a 2022 H$mo gmd©O{ZH$ OrdZ gË¶{Zð>m, nmaX{e©Vm
Am¡a Odm~Xohr H$mo ~‹T>mdm XoZo H$m g§H$ën {b¶m& Bg Xm¡amZ àý
àýZmoÎmar à{V¶mo{JVm, ñbmoJZ Am¡a dmX-{ddmX à{V¶mo{JVmE§
Am¶mo{OV H$s JB©&

amï´>r¶ EH$Vm {Xdg
EH$OwQ>Vm Am¡a EH$Vm Ho$ ~§YZ Ho$ {Z‘m©U Ho$ à¶mg Ho$ ê$n ‘|, 1
Zdå~a 2022 H$mo gaXma d„^^mB© nQ>ob H$s O¶§Vr H$mo amï´>r¶
EH$Vm {Xdg Ho$ ê$n ‘| ‘Zm¶m J¶m& H|$Ð Ho$ g^r H$‘©Mm[a¶m| H$mo
EH$OwQ>Vm Am¡a AI§S>Vm na EH$ gh¶moJr à{Vkm {XbmB© JB©&

ñdÀN> ^maV {‘eZ 
H|$Ð Zo 2-31 Aºy$~a Ho$ Xm¡amZ ñdÀN> ̂ maV {‘eZ H$s J{V{d{Y¶m§
H$s& H$m¶m©b¶ Ho$ ^rVa Am¡a ^mha g’$mB© A{^¶mZ {H$¶m J¶m&
H$m¶© Hw$ebVm ‘| gwYma Am¡a ñdñW dmVmdaU ~ZmZo Ho$ {bE
H$m¶m©b¶ H$mo nwZJ©{R>V {H$¶m J¶m Am¡a nm¡Ym| H$mo gOm¶m J¶m&
g§ñWmZ Ho$ ‘w»¶ Ûma go g’$mB© A{^¶mZ H$s ewéAmV H$a amï´>r¶
ao’o$ab à¶moJembm, ~rAmoH$m|Q´>mob à¶moJembm Am¡a nm{Hª$J joÌ
g{hV g^r n[agam| ‘| {dñVm[aV {H$¶m J¶m& EH${ÌV {H$E JE
~m¶mo{S>{J«S>o~b H$Mao H$mo ImX {Z{‘©{V Ho$ {bE Cn¶moJ ‘| bm¶m
J¶m& 

g§ñWmZ ‘| Amdmgr¶ H$m°bmoZr H$mo {e{jV H$aZo Am¡a Kaoby Jrbo
H$Mao H$s g’$mB© H$s Amdí¶H$Vm na A{^¶mZ Mbm¶m J¶m& ‘w»¶
g§ñWmZ ^dZ Ho$ {nN>dm‹S>o ‘| {gdoO Am¡a nmZr H$s bmBZ| gm’$ H$s
JB©& Amdm{g¶ H$m°bmoZr ‘| grdaoO Am¡a dmQ>oabmBZ H$s g’$mB©,
An{eï> Ob Ho$ nwZM©H«$Z Ho$ ~mao ‘| OmJê$H$Vm, H¥${f ~mJdmZr
Am¡a agmoB© Ka Ho$ {bE Ob g§M¶Z Ho$ AZwà¶moJ Ho$ g§~§Y ‘| ‘whr‘
MbmB© JB©& 

IoVr ‘| H$m‘m| Ho$ ~mX gm~wZ go hmV YmoZm, IoV ‘| {N>‹S>H$md Ho$
{b¶ gwajm {J¶a nhZZo Am¡a H¥${f agm¶Z Ho$ Imbr n¡qH$J Ho$
gwapŠeV {ZnQ>mZ na µOmoa {X¶m J¶m& JE df© ^mdam ~ñVr ‘| {H$E
JE ñdN>Vm H$m¶©H«$‘ Ho$ n[aUm‘ñdê$n Jm±d ‘| ~rAmo{S>{J«S>o~b
Am¡a J¡a-~rAmo{S>{J«S>o~b H$Mao H$m C{MV n¥WH$H$aU XoIm
J¶m&

31 Aºy$~a 2022 H$mo g‘mnZ {Xdg na lr. ¶y.EZ. ~moago, ZmoS>b
A{YH$mar (ñdÀN> ^maV {‘eZ) Zo H$s JB© ñdÀN>Vm J{V{d{Y¶m|
H$s {XZdma [anmoQ>© àñVwV H$s& S>m°. am. Jw. gmo‘Hw$da Zo df© ^a
Omar ahZo dmbo ñdN>Vm H$m¶©H«$‘ H$s Amdí¶H$Vm Ho$ ~mao ‘| AnZo
{dMma gmPm {H$E&
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Vigilance Awareness Week
Dr. Yukti Verma coordinated the ‘Vigilance
Awareness Week’ during 31 October–6 November,
2022. The staff of the Centre took a pledge for
promoting integrity, transparency and accountability
in public life on 31st October, 2022. A quiz, slogan
and debate competition was conducted during the
period.

National Unity Day
The birth anniversary of Sardar Vallabhbhai Patel was
celebrated as National Unity Day on 1st November,
2022 as an endeavour to build the bond of cohesion
and oneness. A collaborative pledge on Solidarity and
Integrity was administered to all the staff of the
Centre. 

Swachh Bharat Mission
The Institute conducted Swachh Bharat Mission
activities during 2nd October, 2022 to 31st October,
2022. A cleanliness drive within office building and
outside was undertaken. The office was reorganized
and decorated with plants to improve the work
efficiency and create healthy environment. A
cleanliness drive was started at gate of the institute to
all the premises including the NRL, Biocontrol
Laboratory and parking area. The biodegradable
waste was used for compost preparation. 

A drive was to educate for the need for cleanliness and
composting of household wet garbage. Sewage and
water lines in the backyard of the main institute
building were cleaned. Campaign on cleaning of
sewerage and waterlines, awareness on recycling of
waste water, application of water harvesting for
agriculture, horticulture and kitchen gardens was
conducted in residential colonies. 

Emphasis was given on washing of hands after farm
operations with soap, wearing of safety gears for
spray operations in farm and safe disposal of
agrochemical empty packings.  Based on the earlier
swachhata programme conducted in the Bhawara
vasti village, proper segregation of biodegradable and
non-biodegradable waste was observed. 

On concluding day on 31st October 2022, Mr. U.N.
Borse, Nodal Officer (Swachhta Bharat Mission)
presented day wise full report of the activities
of Swachhata Bharat Mission. Dr. R.G. Somkuwar
shared his views about the need for Swachhta
programme to be continued throughout the year.
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d¥jmamonU H$m¶©H«$‘
13 {gV§~a 2022 H$mo A‘hr µOS>H$ar ’$mC§S>oeZ Ho$ gh¶moJ go
d¥jmamonU H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m& g§ñWmZ Ho$ n{ü‘r JoQ>
na Hw$b 60 nm¡Yo amono JE& S>m°. A.Hw$. CnmÜ¶m¶, S>m°. gwOm°¶ gmhm
Am¡a ‘m§Oar J«m‘ n§Mm¶V Ho$ lr {edamO Aßnm Kwbo gan§M Zo
à{V^m{J¶m| H$mo g§~mo{YV {H$¶m Am¡a n¶m©daU Ho$ ‘wÔm| Am¡a VoOr
go eharH$aU Ho$ Xm¶ao ‘| no‹S> bJmZo Ho$ ‘hËd go AdJV
H$am¶m&

Tree plantation programme
A tree plantation programme was held on 13th
September 2022 in collaboration with “Amhi
Zadkari” Foundation. Total 60 plants were planted at
the West gate of institute. Dr. A.K. Upadhyay, Dr.
Sujoy Saha and Mr. Shivraj Appa Ghule Sarpanch of
Manjari Gram panchayat, addressed the participants
and conveyed the importance of planting trees in the
purview of environmental issues and rapid
urbanization. 
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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 2022 11.33 27.65 69.33 70.56 102.2 11.50 0

’$adar February 2022 11.37 31.14 55.98 57.22 138.8 24.20 0

‘mM© March 2022 16.52 34.35 48.68 50.27 185.1 22.10 2

Aà¡b April 2022 21.29 48.08 47.29 49.09 212.6 37.30 1

‘B© May 2022 23.79 34.61 56.41 57.66 224.6 29.00 2

OyZ June 2022 23.49 31.55 65.13 66.22 137.3 57.40 6

OwbmB© July 2022 22.10 29.13 77.66 80.56 28.4 153.50 12

AJñV August 2022 21.78 30.69 70.16 87.08 48.8 135.7 9

{gV§~a September 2022 21.57 31.43 68.37 88.71 48.1 246.60 9

Aºy$~a October 2022 18.95 31.68 56.30 90.09 66.1 235.00 10

Zd§~a November 2022 14.80 29.94 39.95 90.21 121.5 18.00 0

{Xg§~a December 2022 19.68 30.89 35.84 91.68 97.9 2.90 1

Hw$b Total 1411.4 973.2
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1. E~rAmB©- H¥${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
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- ‘hmamḯ> 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
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 

bKwén 
Abbreviations
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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 

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 
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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