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gdm©{YH$ ^maVr¶m| H$s agmoB© ‘| X¡{ZH$
Cn^moJ Ho$ {bE ß¶mO Ed§ bhgwZ Xmo
A{Zdm¶© qOg h¢& ^maVr¶ ImZm ~ZmZo
‘| ñdmX Am¡a ‘hH$ H$mo em{‘b H$aZo Ho$
Abmdm Cn^moº$mAm| H$mo BZgo ñdmñÏ¶
bm^ ^r {‘bVm h¡& nyar Vah go BZ
XmoZm| qOgm| na EH$ AJ«Ur Ed§ à‘wI
g§ñWmZ hmoZo Ho$ ZmVo, h‘ ß¶mO d

bhgwZ Ho$ {d{^Þ nhbwAm| na H$m¶© H$aVo h¢ O¡go {H$ OZZÐì¶ H$m
aI-aImd; JwUdÎmm CËnmX Ed§ Cƒ CnO Ho$ {bE ZB© {H$ñ‘m| H$m
{dH$mg; amoJ Ed§ ZmerOrd à{Vamo{YVm; H$‘ Ob Ed§ Cd©aH$m| Ho$ gmW
A{YH$V‘ CËnmX hm{gb H$aZo dmbr CËnmXZ àm¡Úmo{J{H$¶m§; ZmerOrd
Ed§ amoJ à~§YZ aUZr{V¶m§; ^ÊS>maU Ed§ {d{^Þ {hVYmaH$m| H$mo
àm¡Úmo{JH$s hñVm§VaU& BZ J{V{d{Y¶m| AWdm H$m¶m] H$mo {d{^Þ
AZwg§YmZ H$m¶©H«$‘m| VWm ~mø {dÎm nmo{fV n[a¶moOZmAm| Ho$ ‘mÜ¶‘ go
Mbm¶m OmVm h¡& 

Bg df©, ^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Ûmam
{dH${gV bmb ß¶mO H$s EH$ {H$ñ‘ ^r‘m e{º$ H$mo Ho$ÝÐr¶ {H$ñ‘r¶
{Z‘w©{º$ g{‘{V Ûmam IoVr Ho$ {bE A{Ygy{MV {H$¶m J¶m& BgHo$ gmW
hr ß¶mO H$s Xmo {H$ñ‘m| ¶Wm ^r‘m S>mH©$ aoS> Ed§ ^r‘m bmBQ> aoS>, ß¶mO
H$s Xmo àM{bV {H$ñ‘m| ¶Wm ^r‘m ew^«m Ed§ ^r‘m g’o$X Am¡a bhgwZ
H$s EH$ àM{bV {H$ñ‘ ^r‘m nn©b H$mo nm¡Ym {H$ñ‘ Ed§ H¥$fH$ A{YH$ma
g§ajU àm{YH$aU, ZB© {X„r ‘| n§OrH¥$V H$am¶m J¶m h¡& bmb ß¶mO Ho$
Mma d§eH«$‘m| ¶Wm S>rAmoOrAma 1625, S>rAmoOrAma 1626,
S>rAmoOrAma 1657 Ed§ S>rAmoOrAma 1669 H$mo ‘yë¶m§H$Z à¶moOZ Ho$
{bE ApIb ^maVr¶ ß¶mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm
narjUm| ‘| em{‘b {H$¶m J¶m& ñd: nmÌo  Om¶mOZZ Ho$ ‘mÜ¶‘ go
ß¶mO ‘| AJw{UV CËàoaU na AZwg§YmZ H$m¶© {H$¶m J¶m& gyIm X~m~,
Ob ^amd X~md Ho$ {bE g{hîUw d§eH«$‘m|, ñnmoS>moßQ>oam EpŠgJwAm VWm
{W«ßg Ho$ à{V g{hîUw dÝ¶ E{b¶‘ H$s nhMmZ H$aZo Ho$ {bE ^r
AZwg§YmZ H$m¶© {H$¶m J¶m& ^maV ‘| nhbr ~ma bhgwZ H$mo g§H«${‘V
H$aZo dmbo Jm{b©H$ dm¶ag gr H$s gyMZm àmá hþB© h¡& ^mH¥$AZwn -
ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Ûmam Ý¶yZV‘ j{V Ho$ gmW
ß¶mO H§$Xm| Ho$ ^ÊS>maU Ho$ {bE EH$ {Z¶§{ÌV ^ÊS>maU J¥h H$s aMZm
V¡¶ma H$s JB© h¡& gmW hr h‘Zo ß¶mO Ed§ bhgwZ Ho$ ¶m§{ÌH$sH$aU Ho$
{bE {d{^Þ ‘erZm| Ho$ {dH$mg na ^r H$m¶© àma§^ {H$¶m h¡& ^maVr¶
H¥${f AZwg§YmZ n[afX Ho$ AÝ¶ g§ñWmZm| Am¡a {ZOr g§JR>Zm| Ho$ gmW
gh¶moJ H$aVo hþE {d{^Þ n[a¶moOZm H$m¶© àma§^ {H$E JE& ^mH¥$AZwn -
ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶, ApIb ^maVr¶ ß¶mO Ed§
bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm H$s EH$ g‘Ýd¶ BH$mB© h¡& ß¶mO
Ed§ bhgwZ na ApIb ̂ maVr¶ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm Ho$ {d{^Þ
Ho$ÝÐm| Ûmam {ZXoemb¶ Ho$ A{YXoe ‘| ^anya ¶moJXmZ {X¶m J¶m& H$m¶©
H$s g‘rjm H$aZo Ho$ {bE n§Om~ H¥${f {dœ{dÚmb¶, bw{Y¶mZm ‘| ApIb

Onion and garlic are the two essential commodities
in most of the Indian kitchens for daily
consumption. Apart from adding taste and flavour
to the Indian food preparations, they also add health
benefit to consumers. Being a prime Institute
exclusively on these two commodities, we work on
several aspects related to germplasm maintenance,
development of new varieties for quality produce
and high yield, disease and pest resistance;
production technologies to get maximum produce
with less water and fertilizers; pest and disease
management strategies; storage and transfer of
technology to different stakeholders through
different research programmes and externally
funded projects. 

This year, Bhima Shakti which is a red onion variety
of ICAR-DOGR has been notified by CVRC. Also
two new onion varieties viz., Bhima Dark Red and
Bhima Light Red, two extant onion varieties viz.,
Bhima Shubhra and Bhima Safed and one extant
garlic variety Bhima Purple have been registered
with PPV&FRA. Four red onion lines viz., DOGR-
1625, DOGR-1626, DOGR-1657, DOGR-1669 were
introduced in AINRPOG trials for evaluation. The
research work on haploid induction in onion
through in vitro gynogenesis was carried out. The
research work was also carried out to identify the
tolerant lines for drought stress, water logging, wild
Alliums tolerant to Spodoptera exigua and thrips.
Garlic virus C infecting garlic in India was reported
for the first time. ICAR-DOGR has designed and
developed a controlled storage structure for storage
of onion with minimum losses. We have also
initiated work on development of different
machines for mechanisation of onion and garlic. The
different project works were initiated in
collaboration with institutes of ICAR and private
organisations. ICAR-DOGR is a co-ordinating unit
of All India Network Research Project on Onion and
Garlic (AINRPOG). The different centres of
AINRPOG contributed immensely to the mandate
of Directorate. IXth Annual Group meeting of All
India Network Research Project on Onion and Garlic
was organized at Punjab Agriculture University
(PAU), Ludhiana to review the work.

Promoting onion and garlic production in non-
traditional areas was our prime focus in this year.

àm³H$WZ/Preface
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^maVr¶ ß¶mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm H$s Zdt dm{f©H$
g‘yh ~¡R>H$ H$m Am¶moOZ {H$¶m J¶m&  

Bg df© J¡a nmaån[aH$ joÌm| ‘| ß¶mO Ed§ bhgwZ Ho$ CËnmXZ H$mo ~‹T>mdm
XoZo na h‘mam à‘wI ’$moH$g ahm& h‘Zo OZOmVr¶ Cn-¶moOZm Ho$
A§VJ©V ZÝXþa~a (‘hmamï´>) Am¡a nydm}Îma nd©Vr¶ joÌ ‘| AZoH$ àXe©Zm|
Ed§ à{ejU H$m¶©H«$‘m| H$m Am¶moOZ {H$¶m& ^mH¥$AZwn - ß¶mO Ed§
bhgwZ AZwg§YmZ {ZXoemb¶ Ûmam B§{S>¶Z gmogm¶Q>r Am°’$ E{b¶‘ Ho$
gmW gh¶moJ H$aVo hþE ''ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Ed§ Adga''
{df¶ na EH$ A§Vam©ï´>r¶ g§Jmoð>r H$m Am¶moOZ {H$¶m J¶m& Bg‘| ^maV,
OmnmZ, X{jU H$mo[a¶m VWm Bòm¶b go bJ^J 200 AZwg§YmZH${‘©¶m|,
{ejm{dXm|, CÚmoJn{V¶m| VWm AÝ¶ {hVYmaH$m| Zo ̂ mJ {b¶m& [anmoQ>m©YrZ
df© Ho$ Xm¡amZ, ^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶
Ûmam ‘oam Jm§d - ‘oam Jm¡ad, OZOmVr¶ Cn-¶moOZm, AZwgy{MV Om{V
Cn-¶moOZm, AmË‘m Am{X ¶moOZmAm| Ho$ A§VJ©V {H$gmZm| Ho$ {bE Hw$b
62 à{ejU H$m¶©H«$‘ Am¶mo{OV {H$E JE Am¡a ß¶mO Ed§ bhgwZ go
Ow‹S>r àm¡Úmo{J{H$¶m| H$mo àX{e©V H$aZo Ho$ à¶moOZ go Zm¡ àXe©{Z¶m| ‘|
AnZr ^mJrXmar XO© H$amB© JB©& AZwgy{MV Om{V Cn-¶moOZm ñH$s‘ Ho$
A§VJ©V, ß¶mO Ed§ bhgwZ H$s àm¡Úmo{J{H$¶m| Ho$ ~mao ‘| AZwgy{MV Om{V
Ho$ {H$gmZm| H$mo à{ejU XoZo H$s ZdrZ nhb H$s JB© {Og‘| Bg df©
‘hmamï´> Ho$ Hw$b 77 ß¶mO CËnmXH$m| H$mo à{ejU àXmZ {H$¶m J¶m&

gmd©O{ZH$ {ZOr ̂ mJrXmar Ho$ A§VJ©V, {dH${gV {H$ñ‘m| Ho$ ~rO CËnmXZ
Ed§ {dVaU H$mo àmoËgm{hV H$aZo Ho$ à¶moOZ go ß¶mO {H$ñ‘ ^r‘m S>mH©$
aoS> Ho$ {dœgZr¶ bo~ëS> ~rO CËnmXZ Ho$ {bE H¥${f CÞ{V CËnmXH$
H$ånZr, Cñ‘mZm~mX Ho$ gmW EH$ g‘Pm¡Vm kmnZ na hñVmja {H$E
JE& 

S>m°. {ÌbmoMZ ‘hmnmÌ, g{Md, S>o¶a Ed§ ‘hm{ZXoeH$, ^mH¥$AZwn; S>m°.
E.Ho$. qgh, Cn ‘hm{ZXoeH$ (~mJdmZr {dkmZ) Ed§ S>m°. Q>r. OmZH$sam‘,
ghm¶H$ ‘hm{ZXoeH$ (~mJdmZr {dkmZ) Ûmam àXmZ {H$E JE {ZaÝVa
gh¶moJ Ho$ n[aUm‘ñdê$n hr g§ñWmZ Ho$ {bE CnbpãY¶m| H$mo hm{gb
H$a nmZm g§^d hmo nm¶m& ‘¢, BZHo$ à{V hm{X©H$ H¥$VkVm Ed§ gå‘mZ
àH$Q> H$aVm hÿ§& ‘¢, h‘mao {ZXoemb¶ Ho$ g^r d¡km{ZH$m|, VH$ZrH$s,
àemg{ZH$ Ed§ AÝ¶ H$‘©Mmar gXñ¶m| H$mo YÝ¶dmX XoVm hÿ§ Am¡a gmW
hr Bg {Û^mfr àH$meZ H$mo g‘¶ go àH$m{eV H$aZo ‘| {H$E JE ¶moJXmZ
Ho$ {bE gånmXZ ‘ÊS>b H$mo ~YmB© XoVm hÿ§& ‘wPo Amem h¡ {H$ Bg [anmoQ>©
‘| Xr JB© OmZH$mar ß¶mO Ed§ bhgwZ Ho$ {hVYmaH$m| Ho$ {bE AË¶§V
Cn¶moJr hmoJr Am¡a h‘ ß¶mO Ed§ bhgwZ CËnmXZ H$mo bm^H$mar Ed§
{Q>H$mD$ ~ZmZo H$s {Xem ‘| AnZo {ZaÝVa à¶mg H$aVo ah|Jo& 

We have conducted several demonstrations and
training programmes at Nandurbar (Maharashtra)
and North Eastern Hill (NEH) region under Tribal
Sub-Plan Activities. ICAR-DOGR also organized
International Symposium on “Edible Alliums:
Challenges and Opportunities” in collaboration with
Indian Society of Alliums. About 200 researchers,
academicians, industrialists and other stakeholders
from India, Japan, South Korea and Israel
participated in the programme. During the year,
ICAR-DOGR organized sixty-two trainings for the
farmers under MGMG, TSP, SCSP, ATMA, etc.,
schemes and participated in nine exhibitions to
showcase onion and garlic technologies. New
initiative taken to train scheduled caste farmers
about onion and garlic technologies under
Scheduled Caste Sub Plan (SCSP) scheme, total 77
onion growers from Maharashtra were trained in
this year. 

To promote seed production and distribution of the
developed variety under public private partnership,
a Memorandum of Understanding was signed with
Krishi Unnati producer company, Osmanabad for
truthful labeled seed production of onion variety
Bhima Dark Red. 

All this was possible only because of the support
extended by ICAR and constant encouragement and
guidance by Dr. T. Mohapatra, Secretary, DARE and
Director General (ICAR), Dr. A. K. Singh, Deputy
Director General (Horticulture Science) and Dr. T.
Janakiram, Assistant Director General (Horticulture
Science). I express my sincere gratitude and
reverence towards them. I thanks all the scientists,
technical, administrative and other staff of our
Directorate and also the editorial board for timely
bringing out this bilingual publication. I hope the
information provided in this report will be of great
use for all the stakeholders of onion and garlic and
we will give our continuous efforts for making
onion and garlic production profitable and
sustainable. 

‘oOa qgh
{ZXoeH$ 

Major Singh
Director 
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AnZo A{YXoe Ho$ AZwgma, ^mH¥$AZwn-ß¶mO Ed§ bhgwZ
AZwg§YmZ {ZXoemb¶, amOJwê$ZJa Ûmam AnZr {d{^Þ
AZwg§YmZ Ed§ {dH$mg J{V{d{Y¶m| H$mo gmV AZwg§YmZ
H$m¶©H«$‘m| Am¡a ½¶mah VXW©/~mø {dÎm nmo{fV n[a¶moOZmAm|
‘| H$aZm Omar aIm J¶m& AZwg§YmZ J{V{d{Y¶m| Ho$ Abmdm,
ß¶mO Ed§ bhgwZ Ho$ CËnmXZ Ed§ ’$gbmoÎma à~§YZ hoVw
{ZXoemb¶ Ûmam {dH${gV H$s JBª ZdrZ àm¡Úmo{J{H$¶m| na
{H$gmZm| H$mo à{e{jV H$aZo Ho$ {bE àXe©Zr Ed§ à{ejU
H$m¶©H«$‘ Am¶mo{OV {H$E JE& gmW hr ^mH¥$AZwn-ß¶mO Ed§
bhgwZ AZwg§YmZ {ZXoemb¶, amOJwê$ZJa Ûmam gmd©O{ZH$
{ZOr ^mJrXmar Ho$ VhV H¥${f CÞ{V CËnmXH$ H$ånZr,
Cñ‘mZm~mX Ho$ gmW ß¶mO H$s {H$ñ‘ ^r‘m S>mH©$ aoS> Ho$
{dœgZr¶ bo~ëS> ~rO CËnmXZ Ho$ {bE EH$ g‘Pm¡Vm kmnZ
na hñVmja {H$E JE Vm{H$ {dH${gV {H$ñ‘ Ho$ ~rO CËnmXZ
Ed§ {dVaU H$mo ~‹T>mdm {X¶m Om gHo$& BgHo$ gmW hr H$bm
~m¶moQ>oH$ àm. {b. Ho$ gmW {Z¶§{ÌV ß¶mO ^ÊS>maU J¥h H$s
aMZm Ed§ {dH$mg Ho$ {bE EH$ g‘Pm¡Vm kmnZ na hñVmja
{H$E JE& df© 2018-19 ‘| {H$E JE AZwg§YmZ Ed§
{dH$mgnwaH$ J{V{d{Y¶m| Ho$ n[aUm‘m| H$mo ¶hm§ ZrMo g§jon ‘|
àñVwV {H$¶m J¶m h¡& 

’$gb gwYma

Hw$b KwbZerb R>mog nXmW© A§e Ho$ {bE àma§^ ‘| EH$b H§$X
M¶Z go Ed§ nwZ: ‘mg M¶Z Ho$ ‘mÜ¶‘ go {dH${gV {H$E JE
Hw$b 55 Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo g’o$X
ß¶mO d§eH«$‘m| H$m a~r ‘m¡g‘ Ho$ Xm¡amZ ‘yë¶m§H$Z {H$¶m J¶m&
Hw$b 37 d§eH«$‘m| ‘| 15 à{VeV go ^r A{YH$ Hw$b
KwbZerb R>mog nXmW© A§e nm¶m J¶m& A{YH$V‘ Hw$b
KwbZerb R>mog nXmW© A§e EMQ>r-OrAma-1~r-E‘ 7
(Eggr) (19.38 à{VeV) ‘| nm¶m J¶m O~{H$ g^r
VwbZr¶ {H$ñ‘m| ‘| ¶h 12 à{VeV go ̂ r H$‘ Wm& J«rî‘H$mb
Am¡a dfm©H$mb ‘m¡g‘ Ho$ Xm¡amZ Hw$b 40 dÝ¶ E{b¶‘
àOm{V¶m| H$m JwUZrH$aU Ed§ ‘yë¶m§H$Z {H$¶m J¶m& J«rî‘H$mb
‘| Ohm§ 6.55 Q>Z/ho. Ho$ g‘J« Am¡gV Ho$ gmW Hw$b nUu¶
CnO ‘| 19.79 Q>Z/ho. go 0.48 Q>Z/ho. H$s {^ÞVm nmB©
JB© O~{H$ dfm©H$mb Ho$ Xm¡amZ 29.66 Q>Z/ho. Ho$ g‘J«
Am¡gV Ho$ gmW 89.24 Q>Z/ho. go 6.36 Q>Z/ho. H$s {^ÞVm
nmB© JB©& Ebr{gZ ‘mÌm ‘| 4.37 {‘J«m./J«m. Ho$ g‘J« Am¡gV
Ho$ gmW 3 go 9.23 {‘J«m./J«m. H$s {^ÞVm XO© hþB©&
A{YH$V‘ Ebr{gZ ‘mÌm E{b¶‘ Q>¶y~amog‘ B©gr 607483
(9.23 {‘J«m./J«m.) ‘| O~{H$ Ý¶yZV‘ ‘mÌm E{b¶‘

As per mandate, ICAR-Directorate of Onion
and Garlic Research continued various research
and development activities spread over seven
research programmes and eleven
adhoc/externally funded projects. Apart from
the research activities, demonstrations and
training programmes were also organised to
train farmers on new technologies of the
Directorate for production and post-harvest
management of onion and garlic. ICAR-DOGR
also signed MoU with Krishi Unnati Producer
Company, Osmanabad for truthful labeled seed
production of onion variety Bhima Dark Red to
promote seed production and distribution of
the developed variety and Kala Biotech Pvt.
Ltd. for design and development of controlled
onion storage structure under public private
partnership. The abridged results of the
research and development activities carried out
in the year 2018-19 are summarised below.

Crop Improvement

Total 55 high TSS white onion lines, initially
developed from single bulb selection and
further through mass selection were evaluated
during rabi season for TSS. Thirty-seven lines
had TSS more than 15 %. The highest TSS was
reported in HT-GR-1B-M7 (SC) (19.38%)
whereas all the checks had TSS less than 12%.
Forty wild Allium species were multiplied and
evaluated during summer and rainy season.
Total foliage yield varied from 19.79 t/ha to
0.48 t/ha, with overall mean 6.55 t/ha in
summer, while, it was varied from 89.24 t/ha
to 6.36 t/ha, with overall mean 29.66 t/ha
during rainy season. Allicin content varied
from 3 to 9.23mg/g with overall mean
4.37mg/g. The maximum allicin were recorded
in Allium tuberosum EC-607483 (9.23mg/g),
while, Allium tuberosum MKG-88 exhibited
minimum allicin (3 mg/g).

H$m¶©H$mar gmam§e/Executive Summary
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Q>¶y~amog‘ E‘Ho$Or-88 (3 {‘J«m./J«m.) ‘| àX{e©V hþB©&

^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwê$ZJa Ûmam {dH${gV ß¶mO {H$ñ‘ '^r‘m e{º$'
(S>rAmoOrAma 1156) H$mo H¥${f Ed§ {H$gmZ H$ë¶mU ‘§Ìmb¶,
^maV gaH$ma Ho$ {XZm§H$ 5 ’$adar, 2019 H$mo Omar JOQ>
A{YgyMZm Eg.Amo. 692 (B©) Ûmam A{Ygy{MV {H$¶m J¶m&
Bg {H$ñ‘ H$s {g’$m[ae AmÝY« àXoe, N>ÎmrgJ‹T>, H$Zm©Q>H$,
‘Ü¶ àXoe, ‘hmamï´> Am¡a Amo{‹S>em amÁ¶ ‘| IoVr Ho$ {bE H$s
JB© h¡& bmb ß¶mO Ho$ Mma d§eH«$‘m| ¶Wm S>rAmoOrAma 1625,
S>rAmoOrAma 1626, S>rAmoOrAma 1657 VWm S>rAmoOrAma
1669 H$mo ~hþ-ñWm{ZH$ ‘yë¶m§H$Z Ho$ {bE ApIb ^maVr¶
ß¶mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm narjUm| ‘|
em{‘b {H$¶m J¶m& ß¶mO H$s Xmo ZB© {H$ñ‘m| (^r‘m S>mH©$ aoS>
Ed§ ^r‘m bmBQ> aoS>), Xmo àM{bV ß¶mO {H$ñ‘m| (^r‘m ew^«m
Ed§ ^r‘m g’o$X) VWm bhgwZ H$s EH$ àM{bV {H$ñ‘ ^r‘m
nn©b H$mo g§ajU à¶moOZ Ho$ {bE nm¡Ym {H$ñ‘ Ed§ H¥$fH$
A{YH$ma g§ajU àm{YH$aU, ZB© {X„r ‘| n§OrH¥$V H$am¶m
J¶m& ß¶mO H$s VrZ {H$ñ‘| Zm‘V: ^r‘m {H$aU, ^r‘m aoS>
Am¡a ^r‘m amO Am¡a bhgwZ H$s EH$ {H$ñ‘ ^r‘m Am|H$ma
nhbo go hr nm¡Ym {H$ñ‘ Ed§ H¥$fH$ A{YH$ma g§ajU
àm{YH$aU, ZB© {X„r ‘| n§OrH¥$V h¡& nm¡Ym {H$ñ‘ Ed§ H¥$fH$
A{YH$ma g§ajU àm{YH$aU, ZB© {X„r Ûmam ß¶mO H$s VrZ
{H$ñ‘m| Zm‘V: ^r‘m e{º$, ^r‘m œoVm Ed§ ^r‘m gwna H$m
n§OrH$aU AWdm S>r¶yEg narjU {H$¶m Om ahm h¡& 

namJH$m| Ho$ ê$n ‘| M¶{ZV ~mB©g loð> d§eH«$‘m| ¶Wm 546-
S>rAma, 571-EbAma, Ho$EM-E‘-1, Ho$EM-E‘-2,
AmaOrnr 1, AmaOrnr 2, AmaOrnr 3, AmaOrnr 4,
AmaOrnr 5, 1604, 1605, 1606, 1607, 1608,
1609, 1612, 1613, 1629, 1630, 1657, 1663
VWm 1666 Ho$ gmW nm§M E‘Eg d§eH«$‘m| (E‘Eg 48 E,
E‘Eg 65 E, E‘Eg 111 E, E‘Eg 222 E VWm E‘Eg
1600 E ) H$m H«$mg H$amH$a bmb ß¶mO Ho$ Hw$b 110  F1
g§H$a {dH${gV {H$E JE& nm§M bmb ß¶mO Za d§Ü¶ d§eH«$‘m|
‘| ewÕrH$aU VWm JwUZrH$aU H$m H$m¶© M¶{ZV H§$Xm| Ho$ gmW
Omar aIm J¶m& M¶{ZV n¡V¥H$m| (I1 AdñWm ‘| 17 A§V:
àOmV Am¡a I3 AdñWm ‘| 3 A§V: àOmV) Ho$ EH$b H§$X go
A§V: àOmV d§eH«$‘m| H$m {dH$mg H$m¶© àJ{V na h¡& AnZo
gmV n¡V¥H$ d§eH«$‘m| Ho$ gmW Hw$b Xg ß¶mO g§H$am| H$m
‘yë¶m§H$Z g§H$a ewÕVm H$m nVm bJmZo Ho$ {bE {H$¶m J¶m
{Og‘| AmU{dH$ ‘mH©$am| H$m Cn¶moJ {H$¶m J¶m& Hw$b Xg
gyú‘ goQ>obmBQ> (SSRs- {gånb {g¹|$g [anrQ²g) ‘| go Mma

Onion variety ‘Bhima Shakti’ (DOGR-1156)
developed by ICAR-DOGR has been notified
vide Gazette Notification S.O. 692(E) dated 5th
Feb, 2019 by Ministry of Agriculture and
Farmers Welfare. It is recommended for
Andhra Pradesh, Chhattisgarh, Karnataka,
Madhya Pradesh, Maharashtra and Orissa.
Four red onion lines viz., DOGR-1625, DOGR-
1626, DOGR-1657 and DOGR-1669 were
introduced in AINRPOG trials for multi-
location evaluation. Two new onion varieties
(Bhima Dark Red and Bhima Light Red), two
extant onion varieties (Bhima Shubhra and
Bhima Safed) and one extant garlic variety
Bhima Purple have been registered with
PPV&FRA, New Delhi for its protection. Three
onion varieties Bhima Kiran, Bhima Red and
Bhima Raj and one garlic variety Bhima Omkar
were already registered with PPV&FRA. Three
onion varieties (Bhima Shakti, Bhima Shweta
and Bhima Super) are under registration/ DUS
Testing by PPV&FRA.

F1 hybrids of red onion (110) were developed
by crossing five MS lines (MS 48A, MS 65A, MS
111A, MS 222A and MS 1600A) with 22 elite
lines selected as pollinators viz., 546-DR, 571-
LR, KH-M-1, KH-M-2, RGP-1, RGP-2, RGP-3,
RGP-4, RGP-5, 1604, 1605, 1606, 1607, 1608,
1609, 1612, 1613, 1629, 1630, 1657, 1663 and
1666. The purification and multiplication of five
red onion male sterile lines were continued
with the selected bulbs. Development of inbred
lines from single bulb of selected parents (17
inbred in I1 and 3 inbred in I3 stage) are in
progress. Ten onion hybrids along with their
seven parental lines were evaluated for hybrid
purity using molecular markers. Out of ten
microsatellite (SSRs- simple sequence repeats)
markers, four were found to be polymorphic.
All four polymorphic markers revealed
polymorphism between the male and female
parents of one or more hybrids.
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~hþê$nr¶ nmE JE& g^r Mmam| ~hþê$nr¶ ‘mH©$am| ‘| EH$ AWdm
A{YH$ g§H$am| Ho$ Za d ‘mXm n¡V¥H$m| Ho$ ~rM ~hþê${nVm H$m
nVm Mbm& 

VwbZr¶ {H$ñ‘m| Ho$ gmW nN>oVr Iar’$ (114 àm{á¶m§), a~r
(41 ~hþJwUH$ ß¶mO g{hV 176 àm{á¶m§) VWm Iar’$ (41
~hþJwUH$ ß¶mO g{hV 231 àm{á¶m§) Ho$ Xm¡amZ ß¶mO
OZZÐì¶ H$m ‘yë¶m§H$Z {H$¶m J¶m& Iar’$ ‘m¡g‘ Ho$ Xm¡amZ,
àm{á 1327, 1717, 1719 VWm 1509 ‘| 28.0 Q>Z/ho.
go ^r A{YH$ H$s {dnUZ ¶mo½¶ H§$Xr¶ CnO hm{gb H$s JB©
Am¡a ¶o gd©loð> VwbZr¶ {H$ñ‘ ^r‘m aoS> (20.27 Q>Z/ho.)
Ho$ ‘wH$m~bo ‘| ~ohVa nmB© JBª& VrZ àm{á¶m| ‘| 89 à{VeV
go ^r A{YH$ {dnUZ ¶mo½¶ H§$Xr¶ CnO àmá H$s JB© Am¡a
gmW hr ¶o àm{á¶m§ Omo‹S> d Vmoa dmbo H§$Xm| go ‘wº$ nmB© JBª&
har ß¶mO Ho$ ê$n ‘| nUu¶ Cn¶moJ Ho$ {bE Cn¶wº$ ß¶mO
d§eH«$‘m| H$s ñH«$sqZJ H$aZo na gd©loð> àM{bV ß¶mO VwbZr¶
{H$ñ‘m| ̂ r‘m {H$aU (12.5 Q>Z/ho.), ̂ r‘m bmBQ> aoS> (12.5
Q>Z/ho.) Ed§ ^r‘m e{º$ (12.4 Q>Z/ho.) H$s VwbZm ‘|
d§eH«$‘ 1550-EJ«o. (22.2 Q>Z/ho.), 1549 - EJ«o.
(21.7 Q>Z/ho.) Am¡a 1546 - EJ«o. (19.5 Q>Z/ho.) ‘|
C„oIZr¶ ê$n go H$ht CƒVa nUu¶ CnO XO© H$s JB©& 

ß¶mO ‘| Om¶mOZZ Ho$ ‘mÜ¶‘ go AJw{UV CËàoaU {H$¶m J¶m
bo{H$Z ~hþV H$‘ g’$bVm Xa nmB© JB©& dV©‘mZ ‘| Xmo Xmohao
AJw{UV H$m H$m¶© ~rO JwUZrH$aU AdñWm ‘| h¡& ^maVr¶
bKw àXr{áH$mb ß¶mO Ho$ {bE AmZwd§{eH$ ê$nm§VaU àmoQ>moH$mb
{dH${gV {H$¶m J¶m {OgH$m Cn¶moJ At DREB1A, CENH3
O¡go OrZ Ho$ gmW ß¶mO Ho$ ê$nm§VaU hoVw {H$¶m Om ahm h¡&
E{b¶‘ ‘| ~hþê${nVm Ho$ {bE Hw$b 80 EgEgAma ‘mH©$am| H$s
N>§Q>mB© H$s JB© {OZ‘| go 30 ~hþê$nr¶ EgEgAma ‘mH©$am| H$m
Cn¶moJ àM{bV ß¶mO OZZÐì¶ Ho$ bjUdU©Z Ho$ {bE {H$¶m
J¶m& dm¶ag ‘wº$ bhgwZ Ho$ CËnmXZ Ho$ {bE, Xmo {d{Y¶m|
¶Wm W‘m} Woaonr + {d^Á¶moVH$ g§dY©Z Ed§ W‘m} Woaonr +
H$s‘moWoaonr + {d^Á¶moVH$ g§dY©Z Cƒ à^mderbVm Ho$ gmW
AmodmB©S>rdr Ed§ EgEbdr H$s g’$mB© H$aZo ‘| g’$b hmo gH$s¨
bo{H$Z H$moB© ^r CnMma EboŠgr dm¶ag H$m CÝ‘ybZ Zht
H$a gH$m&

’$gb CËnmXZ

bJmVma N>: dfm] VH$ I{ZO Cd©aH$m| Ed§ d‘u H$ånmoñQ> H$m
EH$sH¥$V Cn¶moJ H$aZo na AHo$bo I{ZO Cd©aH$m| H$m à¶moJ
H$aZo dmbo ßbm°Q>m| H$s VwbZm ‘| C„oIZr¶ ê$n go H$ht CƒVa
ß¶mO CnO, ‘¥Xm O¡{dH$ H$m~©Z ‘mÌm VWm ‘¥Xm ‘| CnbãY

Onion germplasm were evaluated during late
kharif (114 accessions), rabi (176 accessions
including 41 multiplier onion) and kharif (231
accessions including 41 multiplier onion) along
with checks. During kharif, Acc. 1327, 1717, 1719
and 1509 produced more than 28.0 t/ha
marketable yield and found superior over best
check Bhima Red (20.27 t/ha). These accessions
recorded more than 89% marketable yield free
from doubles and bolters. Under screening of
onion lines suitable for foliage use as green
onion, lines 1550-Agg (22.2 t/ha), 1549-Agg
(21.7 t/ha) and 1546-Agg (19.5 t/ha) recorded
significantly higher foliage yield over best
common onion checks Bhima Kiran (12.5 t/ha),
Bhima Light Red (12.5 t/ha) and Bhima Shakti
(12.4 t/ha). 

Haploid induction was carried out in onion
through gynogenesis, but very low success rate
was observed. Currently two doubled haploids
are in seed multiplication stage. Genetic
transformation protocol developed for Indian
short day onion which is being used for
transformation of onion with genes like
AtDREB1A, CENH3. A total of 80 SSR markers
screened for polymorphism in Alliums, from
which 30 polymorphic SSR markers were
utilized for characterisation of popular onion
germplasm. For production of virus free garlic,
two methods viz., thermo therapy + meristem
culture and thermo therapy + chemotherapy +
meristem culture, could able to sanitize OYDV
and SLV with high efficiency but none of
treatment could able to eliminate the Allexi
virus. 

Crop Production

Integrated use of mineral fertilizers and
vermicompost continuously for six years
showed significantly higher onion yield, soil
organic carbon content and soil available N, P,
K and S status compared to the plots received
mineral fertilizers alone. Among cropping
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ZmBQ´>moOZ, ’$m°ñ’$moag, nmoQ>o{e¶‘ Am¡a gë’$a H$s ‘mÌm
àX{e©V hþB©& ’$gbMH«$ àUmbr Ho$ ~rM, gmo¶m~rZ - ß¶mO
’$gbMH«$ àUmbr H$s VwbZm ‘| ‘¸$m - ß¶mO ’$gbMH«$
àUmbr ‘| H$ht CƒVa CnO, ‘¥Xm O¡{dH$ H$m~©Z ‘mÌm VWm
‘¥Xm ‘| CnbãY ZmBQ́>moOZ, ’$m°ñ’$moag, nmoQ>o{e¶‘ Am¡a gë’$a
H$s ‘mÌm àX{e©V hþB©& O¡{dH$ CnMmam| Ho$ ‘wH$m~bo ‘|
nmaån[aH$ IoVr ar{V Ho$ VhV CnO d¥{Õ ‘| 18.2 go 45.1
à{VeV H$s {^ÞVm XoIZo H$mo {‘br& nmaån[aH$ IoVr ar{V
H$s VwbZm ‘| O¡{dH$ CnMmam| H$mo AnZmZo na ß¶mO ‘| ~‹T>r
hþB© nmofH$ VËd ‘mÌm nmB© JB© & ß¶mO H$s CnO, nmofH$ VËdm|
H$s ‘mÌm VWm H§$X JwUdÎmm na ’$m°ñ’$moag KwbZerb OrdmUw
Ed§ ‘mBH$moamBOb Q>rH$mH$aU Ho$ à^md H$m ‘yë¶m§H$Z {H$¶m
J¶m Am¡a nm¶m J¶m {H$ ’$m°ñ’$moag KwbZerb OrdmUw
Q>rH$mH$aU CnMmam| Ho$ {~Zm H§$Q´>mob Ho$ ‘wH$m~bo ‘| drEE‘
VWm ’$m°ñ’$moag KwbZerb OrdmUw H$m Q>rH$mH$aU H$aZo dmbo
CnMma Ho$ VhV H§$Xr¶ CnO ‘| 4 go 6 à{VeV VH$ d¥{Õ
hþB©&

Ob ̂ amd X~md Ho$ {bE ß¶mO ’$gb ‘| gdm©{YH$ g§doXZerb
~‹T>dma AdñWm H$s nhMmZ H$aZo Ho$ {bE AÜ¶¶Z {H$¶m J¶m
{Og‘| àX{e©V hþAm {H$ nm¡Y amonU Ho$ CnamÝV 20 go 90
{XZm| H$s AdñWm gdm©{YH$ J§^ra ~‹T>dma AdñWm h¡ O¡gm {H$
Bg‘| AÝ¶ ~‹T>dma AdñWmAm| H$s VwbZm ‘| nm¡Ym CÎmaOr{dVm
Xa, H§$X JR>Z Am¡a ß¶mO J§^ra ê$n go à^m{dV hmoVr h¡&
ß¶mO H$s ’$gb ‘| Ob H$s H$‘r dmbo X~md Ho$ à^md H$mo
Ý¶yZV‘ H$aZo ‘| g¡brgmB{bH$ Aåb 100 nrnrE‘ H$m nUu¶
AZwà¶moJ H$aZm à^mdr nm¶m J¶m& Ob H$s H$‘r Am¡a Ob
^amd X~md H$s à{V{H«$¶m ‘| ß¶mO à{d{ï>¶m| ‘| Am¶mo{OV
{H$E JE O‹S> AÜ¶¶Z ‘| àX{e©V hþAm {H$ Ob H$s H$‘r dmbr
X~md n[apñW{V Ho$ A§VJ©V g§doXZerb OrZàê$nm| Ho$ ‘wH$m~bo
‘| g{hîUw OrZàê$nm| ‘| A{V {dH${gV O‹S> àUmbr Am¡a AÝ¶
g§~§{YV JwU àX{e©V hþE& Ob H$s H$‘r dmbo X~md H$s hr
^m§{V, Ob ^amd n[apñW{V ‘| O‹S> AÜ¶¶Z {H$E JE {OZ‘|
g§doXZerb OrZàê$nm| H$s VwbZm ‘| g{hîUw OrZàê$nm|
(S>ãë¶y 208) ‘| ~ohVa Am¡gV O‹S> b§~mB©, Am¡gV O‹S>
joÌ’$b VWm Am¡gV O‹S> Am¶VZ XoIZo H$mo {‘bm& 

dÝ¶ ‘Yw‘ŠIr H$s AmJÝVwH$ Xa na MmaXrdmar ’$gb Ho$
ê$n ‘| gagm| ’$gb H$s amonmB© H$aZo Ho$ à^md H$m AÜ¶¶Z
{H$¶m J¶m {Og‘| àX{e©V hþAm {H$ ß¶mO ’$gb ‘| MmaXrdmar
Ho$ ê$n ‘| gagm| ’$gb H$s amonmB© H$aZo na dÝ¶ ‘Yw‘ŠIr
H$s AmJÝVwH$ J{V{d{Y ‘| VWm CZH$s BH$mo àUmbr godm ‘|
~‹T>moVar hþB©& àË¶oH$ K§Q>o na XO© {H$E JE Am§H$S>m| go nVm

system, higher yield, soil organic carbon, and
available N, P, K and S status was achieved in
maize-onion system compared to soybean-
onion cropping system. Organic farming
experiment results showed conventional
farming increased onion yield by 18.2 to 45.1%
compared to organic treatments. Organic
treatments significantly increased nutrient
content in onion compared to conventional
farming. Effect of Phosphorus solubilizing
bacteria (PSB) and Mycorrhizal inoculation on
onion yield, nutrient concentration and bulb
quality were evaluated that showed,
inoculation of VAM and PSB increased bulb
yield by 4-6% compared to the control without
PSB inoculation treatments. 

The study conducted to identify the most
sensitive growth stage in onion crop for water-
logging stress showed 20-90 days after
transplanting is the most critical growth stage
as at this stage plant survival rate, bulb
formation and yield get severely affected as
compared to other growth stages. Foliar
application of salicylic acid @100 ppm is found
to be effective for minimizing the effect of water
deficit stress in onion crop. The root study
conducted in onion entries in response to water
deficit and water logging stress showed that
tolerant genotypes showed well-developed
root system and other related traits compared
to susceptible genotypes under water deficit
stress condition. Similar to water deficit stress,
the root studies conducted under water logging
condition showed better average root length,
average root area and average root volume in
tolerant genotypes (W-208) compared to
susceptible genotypes. 

Impact of mustard planting (as border crop) on
wild bees foraging rate showed that planting
mustard as border strip enhanced the wild bee
forage activity and their eco-system service in
onion. Hourly observation revealed that forage
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Mbm {H$ 10.30 go 13.30 ~Oo Ho$ Xm¡amZ Q>oQ´>mJmoZwgm
àOm{V¶m| H$m AmJÝVwH$ ^«‘U Á¶mXm Wm& 

OrZàê$n S>ãë¶y 208, S>ãë¶y 172, àm{á 1622,
S>rAmoOrAma hmB{~«S> 50 VWm AmaOrnr 5 bJmVma VrZ dfm]
Ho$ {bE Ob ^amd X~md Ho$ à{V g{hîUw nmE JE& OrZàê$n
S>ãë¶y 448, S>ãë¶y 397, àm{á 1656 Ed§ AmaOrnr 3 ‘|
bJmVma VrZ dfm] Ho$ {bE gr{‘V Ob X~md Ho$ à{V
g{hîUwVm àX{e©V hþB©& ^mH¥$AZwn - amï´>r¶ AO¡{dH$ ñQ´>og
à~§YZ g§ñWmZ, ~mam‘Vr Ho$ gh¶moJ go {’$Zmo{‘Šg AÜ¶¶Z
Ho$ ‘mÜ¶‘ go Ob H$s H$‘r Ho$ à{V g{hîUwVm H$s nw{ï> H$s
JB©& 

’$gb gwajm

AmB©dmB©Egdr Ho$ {dê$Õ EbmBOm {H$Q> V¡¶ma H$aZo Ho$ {bE
B©. H$mobmB©  ‘| BgHo$ Ý¶ypŠbAmoH¡$pßgS> OrZ (EZ) H$m àH$Q>Z
{H$¶m J¶m& AmB©dmB©Egdr H$m nVm bJmZo Ho$ {bE ñdXoer
EbmBOm {H$Q> V¡¶ma H$aZo hoVw Ý¶ypŠbAmoH¡$pßgS> OrZ (EZ)
go CËnÞ [aH$må~rZ|Q> E§Q>rOZ H$m Cn¶moJ H$aHo$ E§Q>rgoam H$mo
CËnÞ {H$¶m J¶m& dÝ¶ E{b¶‘ àm{á¶m| Ho$ {bE H$sQ>ZmeH$
‘¡ÞmoO ~mBpÝS§>J bopŠQ>Z OrZ H$mo AbJ {H$¶m J¶m Am¡a
CgH$m n[a‘mUZ {H$¶m J¶m& E{b¶‘ hþHo$ar ‘| bopŠQ>Z OrZ
H$m A{YH$V‘ àH$Q>Z Am¡a H$sQ>ZmeH$ J{V{d{Y nmB© JB©&
ß¶mO Ho$ à‘wI H$dH$s¶ amoJOZH$m| Ho$ {dê$Õ O‹S> A§V: nmXn
nmBar’$m°‘m}ñnmoam BpÊS>H$m H$m ‘yë¶m§H$Z {H$¶m J¶m& nr.
BpÊS>H$m CnMma ‘| ~¢JZr Yã~m, ñQ>o‘’$mB{b¶‘ A§J‘mar
VWm EÝW«oŠZm°O Ho$ {dê$Õ CËào[aV à{Vamo{YVm àX{e©V hþB©&
ß¶mO {W«ßg Ho$ {dê$Õ ZE AUwAm| H$m ‘yë¶m§H$Z {H$¶m J¶m&
àmo{’$Zmo’$m°g, B{‘S>mŠbmo{àS> VWm {’$àmo{Zb Ho$ gmW ß¶mO
{W«ßg H$m C„oIZr¶ {Z¶§ÌU nm¶m J¶m& ß¶mO {W«ßg ‘|
Am{W©H$ W«oghmoëS> ñVa H$s nwZ: g‘rjm H$s JB© Am¡a à{V
nÎmr 5 {W«ßg H$s W«oghmoëS> H$ma©dmB© Ho$ gmW bm^ H$s CƒVa
gr‘m§V Xa nmB© JB©& bhgwZ ‘| bo{nS>moßQ>oamZ H$sQ> Aa¡{H$ßg
‘¡Šbm°pßgg VWm EboŠgr dm¶ag, Jm{b©H$ dm¶ag gr (Jma
dr-gr) H$m àH$mon XoIZo H$mo {‘bm& 

’$gbmoÎma àm¡Úmo{JH$s

dm¶w g§MaU àUmbr Ho$ gmW 60 go 65 à{VeV H$s Amno{jH$
AmÐ©Vm Am¡a 27 ± 2 °go. Ho$ Vmn‘mZ H$mo ~Zm¶o aIZo hoVw
{Z¶§{ÌV ^ÊS>maU J¥h H$s aMZm V¡¶ma H$s JB©& Xmo Q>Z j‘Vm
dmbo EH$ ^ÊS>maU J¥h H$m {dH$mg EH$ {deof JwU Ho$ gmW
{H$¶m J¶m {Og‘| dm¶w H$m g§MaU Bg àH$ma aIm J¶m Vm{H$
^ÊS>maU ‘| ^ÊS>m[aV {H$E JE g^r ß¶mO H§$X g‘w{MV dm¶w

visitation of Tetragonula sp was high during
10.30 to 13.30 hr.

Genotypes W 208, W 172, Acc. 1622, DOGR HY.
50 and RGP-5 found tolerant to water logging
consistently for three years. Genotypes W 448,
W 397, Acc. 1656 and RGP-3 showed tolerance
to limited water stress consistently for three
years. Water deficit tolerance were confirmed
through phenomics study in collaboration with
ICAR-NIASM, Baramati. 

Crop Protection

For producing ELISA kits against IYSV, its
nucleocapsid gene (N) expressed in E. coli.
Antisera using N gene originated recombinant
antigen has been produced for preparing
indigenous ELISA kits for the detection of
IYSV. Insecticidal mannose binding lectin gene
has been isolated and quantified in for wild
allium accessions. Highest expression of lectin
gene and insecticidal activity was observed in
A. hookeri. Root endophyte Piriformospora indica
evaluated against major fungal pathogens of
onion. P. indica treatment showed induced
resistance against purple blotch, Stemphylium
blight and anthracnose. Newer molecules were
evaluated against onion thrips, significant
control of onion thrips was observed with
profenophos, imidacloprid and fipronil.
Economic threshold level (ETL) in onion thrips
was revisited, higher marginal rate of return
(MRR) observed with the action threshold 5
thrips per leaf. Occurrence of Lepidopteran
insect Archips machlopsis and Allexi virus, Garlic
virus C (GarV-C) observed in garlic.

Post-Harvest Technology

Controlled storage structure was designed to
maintain temperature of 27 ± 2 °C and RH of 60
– 65% with air circulation system. A storage
structure of two tonne capacity was developed
with a special feature to circulate the air in such
a way that almost all the onion stored in the
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àmá H$a gH|$& Xmo Q>Z Ho$ Bg ^ÊS>maU J¥h H$m ‘yë¶m§H$Z a~r
‘m¡g‘ Ho$ Xm¡amZ {H$¶m J¶m& ^ÊS>m[aV ß¶mO H§$Xm| ‘| KQ>r hþB©
H$m{¶H$ ^ma j{V, Adm§{N>V A§Hw$aU Am¡a g‹S>Z H$mo nm¶m
J¶m& {Z¶§{ÌV ^ÊS>maU g§aMZm ‘| Hw$b j{V 7.14 à{VeV
nmB© JB©& Iar’$ ‘m¡g‘ Ho$ Xm¡amZ hdmXma ^ÊS>maU g§aMZm ‘|
ß¶mO H$s N>: {H$ñ‘m| ‘| ^ÊS>maU j{V H$m ‘yë¶m§H$Z {H$¶m
J¶m& Vrg {XZm| Ho$ ^rVa, 3.11 go 9.27 à{VeV H§$Xm| ‘|
A§Hw$aU (^r‘m S>mH©$ aoS> ‘| g~go H$‘ Am¡a ̂ r‘m amO ‘| g~go
A{YH$) nm¶m J¶m& gmR> {XZm| Ho$ ~mX A§Hw$[aV H§$Xm| H$s
à{VeV g§»¶m ‘| 34.14 go 54.08 à{VeV (^r‘m S>mH©$
aoS> ‘| g~go H$‘ Am¡a ̂ r‘m amO ‘| g~go A{YH$) H$s {^ÞVm
XoIZo H$mo {‘br& gmR> {XZm| Ho$ CnamÝV Hw$b j{V 44.42 go
65.80 à{VeV nmB© JB©& 

Vmoa dmbo Am¡a {~Zm Vmoa dmbo H§$Xm| H$s ß¶mO {H$ñ‘m| H$s O¡d
amgm¶{ZH$ {deofVmAm| ‘| {^ÞVm H$m AÜ¶¶Z {H$¶m J¶m&
{~Zm Vmoa dmbo H§$Xm| H$s ß¶mO {H$ñ‘m| ‘| Hw$b KwbZerb R>mog
nXmW© A§e 12.03 go 12.930 {~«Šg Ho$ ~rM nm¶m J¶m Omo
{H$ EZ-2-4-1 ‘| g~go H$‘ Am¡a ^r‘m {H$aU ‘| g~go
A{YH$ Wm& Vmoa H§$Xm| dmbo Z‘yZm| ‘| Hw$b KwbZerb R>mog
nXmW© A§e 11.27 go 11.83Amo {~«Šg Ho$ ~rM nm¶m J¶m&
Vmoa dmbo H§$Xm| Am¡a {~Zm Vmoa H§$Xm| dmbr {H$ñ‘m| Ho$ ~rM Z‘r
‘mÌm Ho$ g§~§Y ‘| H$moB© C„oIZr¶ {^ÞVm XoIZo H$mo Zht {‘br&
{~Zm Vmoa dmbo H§$Xm| H$s ß¶mO {H$ñ‘m| ‘| {’$Zmob ‘mÌm ‘|
26.17 go 48.67 {‘J«m. OrEB©/100 J«m‘ H$s {^ÞVm nmB©
JB© Omo {H$ ^r‘m œoVm ‘| g~go H$‘ Am¡a EZ-2-4-1 ‘|
g~go A{YH$ Wr& Vmoa H§$Xm| dmbr ß¶mO {H$ñ‘m| ¶Wm ^r‘m
œoVm, ^r‘m {H$aU, EZ-2-4-1 VWm ^r‘m e{º$ ‘| Hw$b
{’$Zmob ‘mÌm H«$‘e: 27.00, 52.17, 61.33 Ed§ 65.83
{‘J«m. OrEB©/100 J«m‘ nmB© JB©& 

eb^ Q´>¡n H$m Cn¶moJ H$aVo hþE hdmXma gVh dmbo ^ÊS>maU
Ho$ VhV ^ÊS>m[aV {H$E JE bhgwZ ‘| B©’o$pñQ>¶m H$m°Q>obm Ho$
àH$mon H$s {ZJamZr H$s JB©& à{V Q´>¡n d¶ñH$m| (8.25
eb^/Q´>¡n) H$s A{YH$V‘ g§»¶m {gVå~a Ho$ nhbo gámh
Ho$ Xm¡amZ Am¡a VXþnamÝV ‘Ü¶ {gVå~a (5.75 eb^/Q´>¡n)
Ed§ nN>oVr Aºy$~a ‘mh (5.5 eb^/Q´>¡n) ‘| XO© H$s JB©& 

àgma 

Iar’$, nN>oVr Iar’$ Am¡a a~r ‘m¡g‘ Ho$ Xm¡amZ VrZ amÁ¶m|
H«$‘e: ‘hmamï´>, JwOamV Am¡a CÎma àXoe ‘| Hw$b 14 A{J«‘
n§{º$ àXe©Z AZwg§YmZ hoVw bJmE JE& {ZXoemb¶ Ûmam
{dH${gV H$s JBª ß¶mO {H$ñ‘m| Ho$ ~rOm| H$mo BZ amÁ¶m| Ho$

storage receives proper air. Two tonne storage
structure designed was evaluated during rabi
season. Reduced physiological weight loss,
unwanted sprouting and rotting in stored
onion bulbs was found. The total losses were
7.14% in controlled storage structure. Storage
losses of onion (six varieties) in ventilated
storage structure during kharif season was
evaluated. Within 30 days, 3.11 to 9.27% bulbs
sprouted (lowest in Bhima Dark Red and
highest in Bhima Raj). After 60 days percentage
number of bulbs sprouted varied from 34.14 to
54.08% (lowest in Bhima Dark Red and highest
in Bhima Raj). Total loss after 60 days was
ranged from 44.42-65.80%.

The differences in the biochemical properties of

bolted and non-bolted onions were studied.

The TSS content varied from 12.03 to 12.93°Brix

in non-bolted onion with lowest in N-2-4-1 and

highest in Bhima Kiran. In bolted samples, the

TSS varied from 11.27 to 11.83°Brix. No

Significant difference was observed in moisture

content for bolted and non-bolted bulbs. The

phenol content varied from 26.17 to 48.67 mg

GAE/100g in unbolted onion with lowest in

Bhīma Shweta and highest in N-2-4-1. In bolted

onion, the total phenol content was 27.00, 52.17,

61.33 and 65.83 mg GAE/100g in Bhima

Shweta, Bhima Kiran, N-2-4-1 and Bhima

Shakti, respectively.

Occurrence of Ephestia cautella on garlic stored

under bottom ventilated storage was monitored

using Moth traps. The highest number of

adults/traps (8.25moths/trap) were recorded

during the first week of September followed by

mid-September (5.75 moths/trap) and late-

October months (5.5 moths/Trap).

Extension

Fourteen front-line demonstrations were
conducted in three states viz., Maharashtra,
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àJ{Verb {H$gmZm| H$mo CnbãY H$am¶m J¶m& g^r àXe©Zm|
‘| ñWmZr¶ {H$ñ‘m| Ho$ ‘wH$m~bo ‘| ^mH¥$AZwn - ß¶mO Ed§
bhgwZ AZwg§YmZ {ZXoemb¶, amOJwê$ZJa Ûmam {dH${gV H$s
JBª {H$ñ‘m| H$m àXe©Z ~ohVa nm¶m J¶m&

df© 2013-2016 Ho$ Xm¡amZ ‘hmamï´> Ho$ {dX^© joÌ ‘|
^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Ûmam
{H$E JE àXe©Zm| Ho$ à^md H$m AÜ¶¶Z {H$¶m J¶m {OgHo$
{bE ¶mÑpÀN>H$ ê$n go MwZo JE Jm§dm| ‘| gd}jU {H$¶m J¶m&
{dûcofU ‘| àX{e©V hþAm {H$ Bg joÌ ‘| {H$gmZm| Ûmam
^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ H$s
àm¡Úmo{J{H$¶m| H$mo AnZmZo H$m CZH$s dm{f©H$ Am¶ ‘| d¥{Õ,
H$O© H$s AXm¶Jr j‘Vm ‘| gwYma, ’$m‘© Ed§ Kaoby n[apñW{V¶m|
‘| gwYma VWm gm‘m{OH$ J{V{d{Y¶m| ‘| ^mJrXmar ‘| ~‹T>moVar
Ho$ g§~§Y ‘| CZH$s gm‘m{OH$ - Am{W©H$ n[apñW{V na
gH$mamË‘H$ à^md n‹S>m& 

[anmoQ>m©YrZ df© Ho$ Xm¡amZ, ‘oam Jm§d - ‘oam Jm¡ad, OZOmVr¶
Cn-¶moOZm, EggrEgnr, AmË‘m Am{X ñH$s‘m| Ho$ A§VJ©V
{H$gmZm| Ho$ {bE Hw$b 62 à{ejU H$m¶©H«$‘m| H$m Am¶moOZ
{H$¶m J¶m {OZ‘| Hw$b 2448 {H$gmZm| Zo ^mJ {b¶m&
^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwê$ZJa Zo ß¶mO d bhgwZ àm¡Úmo{J{H$¶m| H$mo àX{e©V H$aZo
hoVw Hw$b Zm¡ àXe©{Z¶m| ‘| AnZr ^mJrXmar XO© H$amB©& 

{d{dY

{ZXoemb¶ Ûmam ''ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Ed§ Adga''
na A§Vam©ï´>r¶ g§Jmoð>r H$m Am¶moOZ {H$¶m J¶m {Og‘| ^maV,
OmnmZ, X{jU H$mo[a¶m VWm Bòm¶b go bJ^J 200
AZwg§YmZH${‘©¶m|, {ejm{dXm|, CÚmoJn{V¶m| Ed§ AÝ¶
{hVYmaH$m| Zo ^mJ {b¶m& g§ñWmZ H$s g^r J{V{d{Y¶m| ¶Wm
g§ñWmZ AZwg§YmZ n[afX, AZwg§YmZ gbmhH$ma g{‘{V,
g§ñWmZ à~§YZ g{‘{V Ed§ ApIb ̂ maVr¶ ß¶mO Ed§ bhgwZ
ZoQ>dH©$ AZwg§YmZ n[a¶moOZm H$s dm{f©H$ g‘yh ~¡R>H$ H$m
Am¶moOZ g‘¶ go {H$¶m J¶m& BgHo$ gmW hr ^mH¥$AZwn -
ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶, amOJwê$ZJa Ûmam
AnZm 21dm§ ñWmnZm {Xdg g‘mamoh, A§Vam©ï´>r¶ ¶moJ {Xdg,
A§Vam©ḯ>r¶ ‘{hbm {Xdg, amḯ>r¶ {dkmZ {Xdg Am{X H$m g’$b
Am¶moOZ {H$¶m J¶m& ̂ mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶, amOJwê$ZJa ‘| {hÝXr nIdm‹S>m, gVH©$Vm
OmJê$H$Vm gámh VWm ñdÀN> ^maV A{^¶mZ go Ow‹S>r
J{V{d{Y¶m§ MbmB© JBª& {ZXoemb¶ H$s do~gmBQ> na {Z¶{‘V
ê$n go ß¶mO d bhgwZ ’$gbm| na ‘m{gH$ nam‘e© H$mo

Gujarat and Uttar Pradesh during kharif, late
kharif and rabi seasons, respectively for research
purpose. The seeds of onion varieties
developed by the Directorate were provided to
the selected progressive farmers of these states.
ICAR-DOGR varieties performed better than
the local checks in all the demonstrations.

Impact of the demonstrations conducted by

DOGR in Vidarbha region of Maharashtra in

the year 2013-2016 was studied by undertaking

survey in randomly selected villages. The

analysis showed that adoption of DOGR

technologies by the farmers of this region had

positive effect on their socio-economic

condition in terms of increase in annual income,

loan repayment capacity, improvement in farm

and home condition, increase in domestic

spending and participation in social events.

During the year, total 62 trainings were

conducted for the farmers under MGMG, TSP,

SCSP, ATMA, etc., schemes which were

attended by 2448 farmers. ICAR-DOGR

participated in nine exhibitions to showcase

onion and garlic technologies.

Miscellaneous

The Directorate organized International

Symposium on Edible Alliums: Challenges and

Opportunities, in which, about 200 researchers,

academicians, industrialists and other

stakeholders from India, Japan, South Korea

and Israel were participated. All Institutional

activities viz., IRC, RAC, IMC and Annual

Group Meeting of the AINRPOG were held

timely. The Directorate celebrated its 21st

Foundation Day, International Yoga Day,

International Women’s Day, National Science

Day, etc. special days. ICAR-DOGR also

organized Hindi Pakhwara, Vigilance

Awareness week and Swachh Bharat Abhiyan
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AnbmoS> {H$¶m J¶m& Hw$b 250 {H$gmZm| H$mo ‘¥Xm ñdmñÏ¶
H$mS>© {dV[aV {H$E JE& ^mH¥$AZwn-ß¶mO Ed§ bhgwZ
AZwg§YmZ {ZXoemb¶, amOJwê$ZJa Ûmam 597 {H$gmZm|, 88
H¥${f {dkmZ Ho$ÝÐm|, VWm ~rO CËnmXZ H$aZo dmbo 41 {ZOr
~rO H$ån{Z¶m| H$mo ß¶mO ~rO Am¡a bhgwZ H$s amonU gm‘J«r
H$s Amny{V© H$s JB©& ^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶, amOJwê$ZJa Ûmam [anmoQ>m©YrZ df© Ho$ Xm¡amZ ê$n¶o
102.27 bmI H$m [aH$m°S>© amOñd g¥OZ {H$¶m J¶m& 

activities. Monthly advisory on onion and garlic

crops regularly uploaded on website of the

Directorate. Soil health cards were distributed

to 250 farmers. ICAR-DOGR supplied onion

seed and garlic planting material to 597

farmers, 88 KVKs, and 41 private seed

producing companies. ICAR-DOGR also

generated the record revenue of 102.27 lakhs

during the year. 
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{ZXoemb¶
Xoe ‘| ß¶mO d bhgwZ Ho$ ‘hËd H$mo ‘hgyg H$aVo hþE,
^maVr¶ H¥${f AZwg§YmZ n[afX Ûmam df© 1994 ‘| AmR>dt
¶moOZm Ho$ Xm¡amZ Zm{gH$ ‘| ß¶mO Ed§ bhgwZ Ho$ {bE EH$
amï´>r¶ AZwg§YmZ Ho$ÝÐ ñWm{nV {H$¶m J¶m& ~mX ‘|, {XZm§H$
16 OyZ, 1998 H$mo Ho$ÝÐ H$m ñWmZmÝVaU amOJwê$ZJa ‘|
{H$¶m J¶m& ß¶mO Ed§ bhgwZ H$s AZwg§YmZ Ed§ {dH$mg g§~§Yr
J{V{d{Y¶m| H$m {dñVma hmoZo Ho$ H$maU, {Xgå~a, 2008 ‘|
Ho$ÝÐ H$m CÞ¶Z ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Ho$
ê$n ‘| {H$¶m J¶m& ‘w»¶ g§ñWmZ ‘| AZwg§YmZ Ed§ {dH$mg
J{V{d{Y¶m| Ho$ gmW gmW ^mH¥$AZwn - ß¶mO Ed§ bhgwZ
AZwg§YmZ {ZXoemb¶ Ho$ A§VJ©V Xoe^a ‘| 11 ‘w»¶ Ho$ÝÐm|
(EH$ g‘Ýd¶ BH$mB© Ho$ ê$n ‘| ̂ mH¥$AZwn - ß¶mO Ed§ bhgwZ
AZwg§YmZ {ZXoemb¶), 13 ñd¡pÀN>H$ Ho$ÝÐm| Am¡a 2 gh¶moJr
Ho$ÝÐm| Ho$ gmW ß¶mO Ed§ bhgwZ na ApIb ^maVr¶ ZoQ>dH©$
n[a¶moOZm ^r h¡& 

AdpñW{V Ed§ ‘m¡g‘ 
^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ H$m
‘w»¶mb¶ nwUo-Zm{gH$ amO‘mJ© na nwUo, ‘hmamï´> go bJ^J
45 {H$‘r. Xÿa amOJwê$ZJa ‘| pñWV h¡& ¶h ñWmZ Am¡gV
g‘wÐ Vb go 553.8 ‘rQ>a H$s D$§MmB© na 18.32 CÎma Ed§
73.51 nyd© ‘| pñWV h¡ Am¡a ¶hm§ H$m Vmn‘mZ 5.5°
gopëg¶g go 42.0° gopëg¶g Ho$ ~rM VWm dm{f©H$ Am¡gV
dfm© 660 {‘‘r. ahVr h¡& 

~w{Z¶mXr gw{dYm 
Ho$ÝÐ Ho$ nmg amOJwê$ZJa ‘| ~mah‘mgr qgMmB© gw{dYmAm| Ho$
gmW 55 EH$‹S> H¥${f ’$m‘©, H$mbwg ‘| 56 EH$‹S> Am¡a ‘m§Oar
‘| 10 EH$‹S> H$m H¥${f ’$m‘© h¡& Ho$ÝÐ ‘| AmYw{ZH$ ñQ>oQ> Am°’$
{X AmQ>© CnH$aUm| Ho$ gmW O¡d-àm¡Úmo{JH$s, ‘¥Xm {dkmZ,
nm¡Ym gwajm, ~rO àm¡Úmo{JH$s Am¡a ’$gbmoÎma àm¡Úmo{JH$s Ho$
{bE AZwg§YmZ à¶moJembmE§ h¢& Ho$ÝÐ Ho$ nwñVH$mb¶ ‘|
E{b¶‘  na nwñVH$m|, n{ÌH$mAm| VWm B©-gmog© H$m ì¶mnH$
g§H$bZ h¡& gm{hË¶ VH$ gwJ‘ nhþ§M gw{Z{üV H$aZo Ho$ {bE
BÝQ>aZoQ> Am¡a B©-‘ob H$ZoŠQ>r{dQ>r gw{dYmAm| H$mo ‘O~yVr
àXmZ H$s JB© h¡& Ho$ÝÐ H$s AnZr do~gmBQ> http://dogr.res.in

The Directorate

Realizing the importance of onion and garlic in
the country, Indian Council of Agricultural
Research (ICAR) established National Research
Centre for Onion and Garlic in VIII Plan at
Nasik in 1994. Later, the Centre was shifted to
Rajgurunagar on 16 June 1998. Due to
expansion of R&D activities of onion and garlic,
the centre was rechristened and upgraded to
Directorate of Onion and Garlic Research
(DOGR) in December 2008. Besides the R&D at
main Institute, ICAR-DOGR also has All India
Network Project on Onion and Garlic with 11
main (including ICAR-DOGR as a coordinating
unit), 13 voluntary and 2 cooperating centres
across the country.

Location and weather

The Head Quarter of Directorate located at
Rajgurunagar, is about 45 km from Pune,
Maharashtra on Pune -Nashik Highway. It is
18.32 N and 73.51 E at 553.8m above m.s.l. with
a temperature range of 5.5 °C to 42.0 °C and
having annual average rainfall of 669 mm.

Infrastructure

The centre has 55 acres of research farm with
perennial irrigation facilities at Rajgurunagar,
56 acres at Kalus and 10 acres at Manjari. The
centre has research laboratories for
biotechnology, soil science, plant protection,
seed technology and post-harvest technology
with modern state of the art equipments. The
library at the centre has extensive collection of
books, journals, e-sources on Alliums. The
internet and e-mail connectivity has been
strengthened for easy literature access. The
centre has its own website: http://dogr.res.in,

n[aM¶
Introduction
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h¡ {OgHo$ ‘mÜ¶‘ go ß¶mO Ed§ bhgwZ na g^r àmg§{JH$
OmZH$mar Am¡a ^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶ Ho$ àemg{ZH$ ‘m‘bm| H$s ZdrZV‘ OmZH$mar H$mo
erK«Vm go CnbãY H$am¶m OmVm h¡& 

Ñ{ï> 
ß¶mO Ed§ bhgwZ Ho$ CËnmXZ, CËnmXH$Vm, {Z¶m©V ‘| gwYma
bmZm VWm ‘yë¶dY©Z H$aZm& 

bú¶ 
JwUdÎmm CËnmXZ, {Z¶m©V Ed§ àg§ñH$aU Ho$ g§~§Y ‘| ß¶mO
Ed§ bhgwZ H$s g‘J« d¥{Õ H$mo ~‹T>mdm XoZm& 

A{YXoe 
• ß¶mO Ed§ bhgwZ Ho$ CËnmXZ ‘| d¥{Õ H$aZo Ed§ Bgo gVV

~ZmE aIZo Ho$ {bE AmZwd§{eH$ g§gmYZ à~§YZ, ’$gb
gwYma VWm CËnmXZ àm¡Úmo{J{H$¶m| na ~w{Z¶mXr,
H$m¶Zr{VH$ Am¡a àm¶mo{JH$ AZwg§YmZ&

• ß¶mO Ed§ bhgwZ H$s CËnmXH$Vm ‘| d¥{Õ H$aZo Ho$ {bE
àm¡Úmo{JH$s hñVm§VaU Am¡a {hVYmaH$m| H$m j‘Vm {Z‘m©U& 

• ß¶mO Am¡a bhgwZ na EAmB©EZAmanr Ho$ O[aE AZwg§YmZ
g‘Ýd¶ Ed§ àm¡Úmo{J{H$¶m| H$m d¡{YH$aU& 

which provides rapid updates and all relevant
information on onion and garlic and
administrative matters of ICAR-DOGR.

Vision

To improve production, productivity, export
and add on value of onion and garlic.

Mission

To promote overall growth of onion and garlic
in terms of enhancement of quality production,
export and processing.

Mandate

• Basic, strategic and applied research on
genetic resource management, crop
improvement and production technologies
for enhancing and sustaining production of
onion and garlic.

• Transfer of technology and capacity building
of stakeholders for enhancing productivity
of onion and garlic.

• Coordinate research and validation of
technologies through AINRP on onion and
garlic.
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g§JR>Z ê$naoIm / Organogram

g§ñWmZ AZwg§YmZ n[afX
Institute Research

Council
g§ñWmZ à~§YZ g{‘{V
Institute Management

Committee

AZwg§YmZ gbmhH$ma g{‘{V
Research Advisory

Committee

{ZXoeH$
Director

AZwg§YmZ
Research

nrE‘B© H$j
PME-Cell

àemgZ
Administration

ñWmnZm
Establishment

Am°{S>Q> Ed§ boIm
Audit and Account

^ÊS>ma Ed§ IarX
Store and Purchase

gånXm à~§YZ
Estate Management

AmB©Q>rE‘¶y
ITMU

nwñVH$mb¶/àboIZ
Library/Documentation

EHo$E‘¶y
AKMU

’$m‘© à~§YZ
Farm Management

’$gb gwYma
Crop Improvement

O¡d àm¡Úmo{JH$s
Biotechnology

’$gb CËnmXZ
Crop Production

’$gb g§ajU
Crop Protection

’$gbmoÎma à~§YZ
Post-harvest
Management

àm¡Úmo{JH$s hñVm§VaU
Transfer of Technology
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n[a¶moOZm 1 : E{b¶‘ OZÐì¶ H$m à~§YZ Ed§
Cn¶mo{JVm
^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ ‘|
dÝ¶ E{b¶‘ àOm{V¶m| H$m g§H$bZ, g§ajU Ed§ àboIZ

^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwê$ZJa, nwUo Ho$ IoV OrZ ~¢H$ ‘|, Hw$b 18 {d{^Þ
E{b¶‘ àOm{V¶m| H$m aI aImd {H$¶m Om ahm h¡& {d{^Þ
àOm{V¶m| ¶Wm E. AmëQ>mBH$‘ nm°b (5), E. grnm {H$ñ‘
EJ«rJoQ>‘ (3), E. {’$ñQw>bmog‘ (12), E. Q>¶y~amog‘ (17),
E. ‘¡H«o$ÝW‘ (16), E. {àÁdëg{H$¶oZ‘ (9), E. MmBZopÝgg
(5), E. hþHo$amB© (2), E. eyZmoàoO‘ (2), E. ’«o$JaoÝg (1),
E. E§Jwbmog‘ (1), E. EoånobmoàoO‘ (1), E. H¡$[a¶mo{b{Z¶oZ‘
(1), E. goZg|g (1), E. grnm � E. {’$ñQw>bmog‘
(~oëQ>g{dbo ~§{MÝ§J) (1), E. grnm eoŠg{n¶a (H§$X ß¶mO)
(1), E. bmS>o~moa‘‘ (1), E. EñH¡$bmo{ZH$‘ (2) VWm 9
E{b¶‘ àOm{V¶m| Ho$ Hw$b 90 dÝ¶ E{b¶‘ d§eH«$‘m| H$m
aIaImd ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwê$ZJa, nwUo Ho$ ’$m‘© ‘| {H$¶m J¶m& BZ‘| go, 26 d§eH«$‘
nwînZ àd¥{V dmbo JE ¶Wm E. AëQ>mBH$‘ nm°b (2), E.
{’$ñQw>bmog‘ (11), E. eyZmoàoO‘ (2), E. Q>¶y~amog‘ (11)&
E. AmëQ>mBH$‘ nm°b VWm E. Q>¶y~amog‘ ‘| OZdar go ‘B©
‘hrZm| Ho$ ~rM nwînZ XoIm J¶m& O~{H$ E. eyZmoàoO‘ ‘| ‘mM©
‘hrZo Am¡a E. {’$ñQw>bmog‘ ‘| ’$adar ‘hrZo ‘| nwînZ XoIZo
H$mo {‘bm&

nUu¶ Cn^moJ Ho$ {bE J«rî‘H$mb ‘m¡g‘ Ho$ Xm¡amZ
dÝ¶ E{b¶‘ àOm{V¶m| H$m ‘yë¶m§H$Z 
J«rî‘H$mb ‘m¡g‘ Ho$ Xm¡amZ, Hw$b 40 dÝ¶ E{b¶‘ àOm{V¶m|
(19 E{b¶‘ Q>¶y~amog‘ àOm{V¶m§, 1 E{b¶‘ E|Jwbmog‘
àOm{V¶m§, 3 E{b¶‘ MmBZopÝgg àOm{V¶m§ Ed§ 14 E{b¶‘
‘¡H«o$ÝW‘ àOm{V¶m§, 3 E{b¶‘ grnm àOm{V¶m| H$m JwUZrH$aU
Ed§ ‘yë¶m§H$Z {H$¶m J¶m& nm¡Y amonU Ho$ 4 ‘mh CnamÝV nhbr
H$Q>mB© H$s JB©& J«rî‘H$mb ‘m¡g‘ Ho$ Xm¡amZ H$Q>mB© Ho$ g‘¶ Ho$
g§~§Y ‘| CnO ‘| {^ÞVm XoIZo H$mo {‘br& Hw$b nUu¶ CnO
‘| 19.79 Q>Z/ho. go 0.48 Q>Z/ho. H$s {^ÞVm VWm Hw$b
Am¡gV CnO 6.55 Q>Z/ho. nmB© JB©& O~{H$ A{YH$V‘ nUu¶
CnO (19.79 Q>Z/ho.) H$mo E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ

Project 1: Management and utilization of
Allium germplasm

Collection, conservation and
documentation of wild Allium species at
ICAR-DOGR

In field bank of ICAR-DOGR, total 18 different
Allium species are being maintained. Total 90
wild Allium lines of different species viz., A.
altaicum Pall (5), A. cepa var. aggrigatum (3), A.
fistulosum (12), A. tuberosum (17), A. macranthum
(16), A. prszewalskianum (9), A. chinensis (5), A.
hookerii (2), A. schoenoprasum (2), A. fragrance (1),
A. angulosum (1), A. ampeloprasum (1), A.
cariolinianum (1), A. senescence (1), A. cepa x A.
fistulosum (Beltsville bunching) (1), A. cepa
Shakespeare (bulb onion) (1), A. ladeboramun (1),
A. ascalonicum (2) and 9 Allium spp. were
maintained at ICAR-DOGR, Rajgurunagar
farm. Out of these, 26 were found flowering; A.
altaicum Pall (2), A. fistulosum (11), A.
schoenoprasum (2), A. tuberosum (11). In A.
altaicum Pall and A. tuberosum, flowering was
observed during January-May months. A.
schoenoprasum flowered in the month of March
and A. fistulosum in February.

Evaluation of wild Allium species
during summer season for foliage
consumption

Total 40 wild Allium species (19 Allium
tuberosum Spp., 1 Allium angulosum Spp., 3
Allium chinensis Spp., and 14 Allium macranthum
Spp., 3 Allium cepa) were multiplied and
evaluated during summer season. 1st cutting
was done 4 month after transplanting. The
variation was observed in yield respect to the
time of cutting during summer season. Total
foliage yield varied from 19.79 t/ha to 0.48

àJ{V à{VdoXZ / Progress Report

’$gb gwYma
Crop Improvement
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Am°b 1587 àOm{V ‘| nmB© JB©& hmbm§{H$, Ý¶yZV‘ CnO
E{b¶‘ ‘¡H«o$ÝW‘ EZE‘Ho$ 3216 (0.48 Q>Z/ho.) ‘| XO©
H$s JB©& g^r {H$ñ‘m| H$m ñWmZ E{b¶‘ Q>¶y~amog‘
H$Om{H$ñVmZ Am°b 1587 Ho$ CnamÝV Wm (Vm{bH$m 1.1)&

t/ha, and overall mean 6.55 t/ha. While, The
maximum foliage yield (19.79 t/ha) was
obtained in Allium tuberosum Kazakhistan All-
1587 species. However, minimum yield was
found in the Allium macranthum NMK-3216
(0.48t/ha). All lines were followed by Allium
tuberosum Kazakhistan All-1587 (Table 1.1). 

Vm{bH$m 1.1 : J«rî‘H$mb ‘m¡g‘ Ho$ Xm¡amZ nUu¶ CnO Ho$ {bE dÝ¶ E{b¶‘ àOm{V¶m| H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 1.1 : Five high yielding accessions of wild Allium species for foliage during summer season 

dÝ¶ E{b¶‘ àOm{V¶m§ 
Wild Allium species 

J«rî‘H$mb ‘m¡g‘ 
Summer season

Hw$b Cn 
(Q>Z/ho.) 
Total yield 
(t/ha) nhbr H$Q>mB© : 18 ‘mM©,

2018 
Ist Cutting: 18 
March 2018

Xÿgar H$Q>mB© : 23 Aà¡b,
2018 

IInd Cutting: 23-pril
2018

E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b 1587 
Allium tuberosum Kazakhistan All-1587

10.58 9.21 19.79

E{b¶‘ Q>¶y~amog‘ grOrEZ 16418 (nwînZ) 
Allium tuberosum CGN-16418 (Flowering)

9.32 8.90 18.22

E{b¶‘ Q>¶y~amog‘ am°Q>b EŠg ñnaHw$MmB© grOrEZ 16373 
Allium tuberosum Rottl Ex-sprkuchaai CGN-16373

8.49 8.68 17.17

E{b¶‘ Q>¶y~amog‘ B©gr 607483
Allium tuberosum EC-607483

7.55 7.43 14.98

E{b¶‘ Q>¶y~amog‘ EZOr 3183 
Allium tuberosum NG-3183

7.46 7.17 14.63

H«$mpÝVH$ {^ÞVm  
C.D. (5%)

1.37 1.72 1.54

nUu¶ Cn^moJ Ho$ {bE dfm©H$mb Ho$ Xm¡amZ dÝ¶
E{b¶‘ àOm{V¶m| H$m ‘yë¶m§H$Z
Bgr àH$ma, Hw$b 40 dÝ¶ E{b¶‘ àOm{V¶m| (19 E{b¶‘
Q>¶y~amog‘ àOm{V¶m§; 1 E{b¶‘ E|Jwbmog‘ àOm{V¶m§; 3
E{b¶‘ MmBZopÝgg àOm{V¶m§; 14 E{b¶‘ ‘¡H«o$ÝW‘
àOm{V¶m§; Ed§ 3 E{b¶‘ grnm) H$m JwUZrH$aU Ed§ ‘yë¶m§H$Z
dfm©H$mb Ho$ Xm¡amZ {H$¶m J¶m& nm¡Y amonU Ho$ 8 ‘mh ~mX
nhbr ~ma H$Q>mB© H$s JB©& 29.66 Q>Z/ho. H$s Am¡gV Ho$
gmW Hw$b nUu¶ CnO ‘| 89.24 Q>Z/ho. go 6.36 Q>Z/ho.
H$s {^ÞVm XoIZo H$mo {‘br& O~{H$ A{YH$V‘ Ed§ Ý¶yZV‘
nUu¶ CnO H«$‘e: E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b
1587 àOm{V (89.24 Q>Z/ho.) ‘| Am¡a E{b¶‘ ‘¡H«o$ÝW‘
EZE‘Ho$ 3236 (6.36 Q>Z/ho.) ‘| XO© H$s JB©& g^r {H$ñ‘m|
H$m ñWmZ E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b 1587 Ho$
CnamÝV Wm (Vm{bH$m 1.2)& 

Evaluation of wild Allium species
during rainy season for foliage
consumption

Similarly, Total 40, wild Allium species (19
Allium tuberosum Spp., 1 Allium angulosum Spp.,
3 Allium chinensis Spp., 14 Allium macranthum
Spp., and 3 Allium cepa) were multiplied and
evaluated during rainy season. 1st cutting was
done 8 month after transplanting. Total foliage
yield varied from 89.24 t/ha to 6.36 t/ha, with
overall mean 29.66 t/ha. While, maximum
foliage yield (89.24 t/ha) was obtained in
Allium tuberosum Kazakhistan All-1587 species
and minimum yield was found in the Allium
macranthum NMK-3236 (6.36 t/ha). All lines
were followed by Allium tuberosum Kazakhistan
All-1587 (Table 1.2).
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nUu¶ Cn^mJ Ho$ {bE J«rî‘H$mb Ed§ dfm©H$mb Ho$
Xm¡amZ dÝ¶ E{b¶‘ àOm{V¶m| H$m ‘yë¶m§H$Z 
J«rî‘H$mb Am¡a dfm©H$mb Ho$ Xm¡amZ Hw$b 40 dÝ¶ E{b¶‘
àOm{V¶m| (19 E{b¶‘ Q>¶y~amog‘ àOm{V¶m§; 1 E{b¶‘
E|Jwbmog‘ àOm{V¶m§; 3 E{b¶‘ MmBZopÝgg àOm{V¶m§; 14
E{b¶‘ ‘¡H«o$ÝW‘ àOm{V¶m§; Ed§ 3 E{b¶‘ grnm àOm{V¶m§)
H$m JwUZrH$aU Ed§ ‘yë¶m§H$Z {H$¶m J¶m& J«rî‘H$mb Ed§
dfm©H$mb Ho$ Xm¡amZ E{b¶‘ Q>¶y~amog‘ ‘|, Hw$b nUu¶ CnO
‘| H«$‘e: 3.13 Q>Z/ho. (E{b¶‘ Q>¶y~amog‘ am°Q>b EŠg
ñnaHw$MmB© grOrEZ 16412 (E’$) go 19.79 Q>Z/ho.
(E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b 1587) Ho$ ~rM Am¡a
29.05 Q>Z/ho. (E{b¶‘ Q>¶y~amog‘ E‘Ho$Or 88) go
89.24 Q>Z/ho. (E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b
1587) Ho$ ~rM XO© H$s JB©& E{b¶‘ E|Jwbmog‘ àOm{V ‘|,
J«rî‘H$mb Am¡a dfm©H$mb Ho$ Xm¡amZ Hw$b nUu¶ CnO 10.59
VWm 23.69 Q>Z/ho. Ho$ ~rM nmB© JB©& E{b¶‘ MmBZopÝgg
àOm{V ‘|, J«rî‘H$mb Ed§ dfm©H$mb ‘m¡g‘ Ho$ Xm¡amZ Hw$b nUu¶
CnO H«$‘e: 1.08 Q>Z/ho. (E{b¶‘ MmBZopÝgg EZOr
3165) go 3.02 Q>Z/ho. (E{b¶‘ MmBZopÝgg EZE‘Ho$
3249) Ho$ ~rM Am¡a 7.32 (E{b¶‘ MmBZopÝgg EZOr
3165 ) go 7.82 Q>Z/ho. (E{b¶‘ MmBZopÝgg EZE‘Ho$

Evaluation of wild Allium species during
summer and rainy season for foliage
consumption

Total 40 wild Allium species (19 Allium
tuberosum Spp., 1 Allium angulosum Spp., 3
Allium chinensis Spp., 14 Allium macranthum
Spp., 3 Allium cepa) were multiplied and
evaluated during summer and rainy season. In
Allium tuberosum, total foliage yield ranged
between 3.13 t/ha (Allium tuberosum Rottl Ex-
sprkuchaai CGN-16412(f)) to 19.79 t/ha (Allium
tuberosum Kazakhistan All-1587) and 29.05 t/ha
(Allium tuberosum MKG-88) to 89.24 t/ha
(Allium tuberosum Kazakhistan All-1587) during
summer and rainy season. In Allium angulosum,
total foliage yield ranged between 10.59 and
23.69 t/ha during summer and rainy season. In
Allium chinensis, total foliage yield ranged
between 1.08 t/ha (Allium chinensis NG-3165) to
3.02 t/ha (Allium chinensis NMK-3249) and 7.32
(Allium chinensis NG-3165) to 7.82 t/ha (Allium
chinensis NMK-3247) during summer and rainy
season. In Allium macranthum, total foliage yield

Vm{bH$m 1.2 : dfm©H$mb ‘m¡g‘ Ho$ Xm¡amZ nUu¶ CnO Ho$ {bE dÝ¶ E{b¶‘ àOm{V¶m| H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 1.2 : Five high yielding accessions of wild Allium species for foliage during rainy season

dÝ¶ E{b¶‘ àOm{V¶m§ 
Wild Allium species 

dfm©H$mb ‘m¡g‘ 
Rainy season

Hw$b CnO 
(Q>Z/ho.) 
Total yield 
(t/ha) nhbr H$Q>mB© : 12 OwbmB©,

2018 
Ist Cutting: 12 July

2018

Xÿgar H$Q>mB© : 28 AJñV,
2018 

II ndCutting : 28 Aug
2018

E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b 1587 
Allium tuberosum Kazakhistan -ll-1587

41.34 47.90 89.24

E{b¶‘ Q>¶y~amog‘ grOrEZ 16418 (nwînZ) 
Allium tuberosum CGN-16418 (Flowering)

38.35 33.98 72.34

E{b¶‘ Q>¶y~amog‘ B©gr 607483 
Allium tuberosum EC-607483

30.68 39.02 69.70

E{b¶‘ Q>¶y~amog‘ EZE‘Ho$ 3219
Allium tuberosum NMK-3219

30.74 38.08 68.82

E{b¶‘ Q>¶y~amog‘ am°Q>b EŠg ñnaHw$MmB© grOrEZ 16373 
Allium tuberosum Rottl Ex-sprkuchaai CGN-16373

32.96 34.45 67.41

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

8.02 8.66 8.34
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3247) Ho$ ~rM nmB© JB©& E{b¶‘ ‘¡H«o$ÝW‘ àOm{V ‘|,
J«rî‘H$mb Ed§ dfm©H$mb Ho$ Xm¡amZ Hw$b nUu¶ CnO gr‘m
H«$‘e: 0.48 Q>Z/ho. (E{b¶‘ ‘¡H«o$ÝW‘ EZE‘Ho$ 3216)
go 0.98 Q>Z/ho. (E{b¶‘ ‘¡H«o$ÝW‘ EZE‘Ho$ 3246) Ho$
~rM Am¡a 6.36 Q>Z/ho. (E{b¶‘ ‘¡H«o$ÝW‘ EZE‘Ho$ 3236)
go 12.50 Q>Z/ho. (E{b¶‘ ‘¡H«o$ÝW‘ EZE‘Ho$ 3229) Ho$
~rM nmB© JB©& E{b¶‘ grnm àOm{V ‘|, J«rî‘H$mb Ho$ Xm¡amZ
Hw$b nUu¶ CnO j‘Vm 7.02 Q>Z/ho. (^r‘m e{º$) go boH$a
8.59 Q>Z/ho. (^r‘m {H$aU) VH$ nmB© JB© Am¡a Bg‘| H$moB©
nUu¶ ~‹T>dma Zht XoIr JB©, Bg{bE, dfm©H$mb Ho$ Xm¡amZ
E{b¶‘ grnm ‘| nwZ: H$Q>mB© H$aZm g§^d Zht hmo gH$m&
J«rî‘H$mb Ho$ gmW gmW dfm©H$mb ‘| ^r H$moB© {H$ñ‘ Hw$b
nUu¶ CnO Ho$ ‘m‘bo ‘| E{b¶‘ Q>¶y~amog‘ àOm{V¶m| go
~ohVa Zht nmB© JB© (Vm{bH$m 1.3)& J«rî‘H$mb Am¡a dfm©H$mb
Ho$ Xm¡amZ H$Q>mB© Ho$ g‘¶ nUu¶ CnO ‘| {^ÞVm XoIZo H$mo
{‘br& A{YH$V‘ nUu¶ CnO (109.03 Q>Z/ho.) E{b¶‘
Q>¶y~amog‘ H$Om{H$ñVmZ Am°b 1587 àOm{V¶m| ‘| Ed§
VXþnamÝV E{b¶‘ Q>¶y~amog‘ grOrEZ 16418 (nwînZ)
(90.56 Q>Z/ho.) Ed§ E{b¶‘ Q>¶y~amog‘ B©gr 607483
(86.87 Q>Z/ho.) ‘| nmB© JB©& 

ranged between 0.48 t/ha (Allium macranthum
NMK-3216) to 0.98 t/ha (Allium macranthum
NMK-3246) and 6.36 (Allium macranthum NMK-
3236) to 12.50 t/ha (Allium macranthum NMK-
3229) during summer and rainy season. In
Allium cepa, total foliage yield ranged between
7.02 t/ha (Bhima Shakti) to 8.59 t/ha (Bhima
Kiran) during summer and there was no further
foliage growth, therefore, no cutting could be
possible in Allium cepa in rainy season. None of
the species was superior to the Allium
tuberosum spp. for total foliage yield in
summer season as well as in rainy season (Table
1.3). The variation was observed in foliage yield
respect to the time of cutting during summer
and rainy season. While, The maximum foliage
yield (109.03 t/ha) was obtained in Allium
tuberosum Kazakhistan All-1587 species. The
line Allium tuberosum Kazakhistan All-1587 was
followed by Allium tuberosum CGN-16418
(flowering) (90.56 t/ha) and Allium tuberosum

Vm{bH$m 1.3 : J«rî‘H$mb Ed§ dfm©H$mb Ho$ Xm¡amZ dÝ¶ E{b¶‘ àOm{V¶m| ‘| nUu¶ CnO gr‘m 
Table 1.3 : Foliage yield range in wild Allium species during summer and rainy season

àOm{V 
Species

‘m¡g‘ Season

J«rî‘H$mb CnO gr‘m (Q>Z/ho.) 
Summer Yield Range (t/ha)

dfm©H$mb CnO gr‘m (Q>Z/ho.) 
Rainy Yield Range (t/ha)

E{b¶‘ Q>¶y~amog‘ Allium tuberosum 3.13-19.79 29.05-89.24

E{b¶‘ E|Jwbmog‘ Allium angulosum 10.59 23.69

E{b¶‘ MmBZopÝgg Allium chinensis 1.08-3.02 7.32-7.87

E{b¶‘ ‘¡H«o$ÝW‘ Allium macranthum 0.48-0.98 6.36-12.50

E{b¶‘ grnm Allium cepa 7.02-8.59 -

H«$mpÝVH$ {^ÞVm C.D.(5%) 1.54 8.34

nUu¶ CnO ‘| O¡d-amgm¶{ZH$ n¡am‘rQ>am| Ho$ {bE
dÝ¶ E{b¶‘ àOm{V¶m| H$m ‘yë¶m§H$Z 
nm§M àOm{V¶m| Ho$ gmW Hw$b 40 dÝ¶ ß¶mO d§eH«$‘m| H$m
‘yë¶m§H$Z 6 O¡d-amgm¶{ZH$ n¡am‘rQ>am| H$m nVm bJmZo Ho$

Evaluation of wild Allium species for
Biochemical parameters in foliage

Total 40 wild onion lines with 5 species were
evaluated for 6 biochemical parameters. Phenol
content varied from 9.92 to 2.82mg/g and
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Vm{bH$m 1.4 : J«rî‘H$mb Ed§ dfm©H$mb Ho$ Xm¡amZ dÝ¶ E{b¶‘ àOm{V¶m| H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 1.4 : Five high yielding accessions of wild Allium species for foliage during summer and rainy
season 

dÝ¶ E{b¶‘ àOm{V¶m§ 
Wild Allium species

J«rî‘H$mb CnO
(Q>Z/ho.)

Summer Yield (t/ha)

dfm©H$mb CnO
(Q>Z/ho.) 

Rainy Yield (t/ha)

Hw$b CnO (Q>Z/ho.) 
Total Yield (t/ha)

E{b¶‘ Q>¶y~amog‘ H$Om{H$ñVmZ Am°b 1587 
Allium tuberosum kazakhistan All-1587

19.79 89.24 109.03

E{b¶‘ Q>¶y~amog‘ grOrEZ 16418 (nwînZ) 
Allium tuberosum CGN-16418 (Flowering)

18.22 72.34 90.56

E{b¶‘ Q>¶y~amog‘ am°Q>b EŠg ñnaHw$MmB© grOrEZ 16373 
Allium tuberosum Rottl Ex-sprkuchaai CGN-16373

17.17 69.7 86.87

E{b¶‘ Q>¶y~amog‘ B©gr 607483 
Allium tuberosum EC-607483

14.98 68.82 83.8

E{b¶‘ Q>¶y~amog‘ EZOr 3183 
Allium tuberosum NG-3183

14.63 67.41 82.04

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

1.54 8.34 4.94

{bE {H$¶m J¶m& 6.60 {‘J«m./J«m‘ H$s Am¡gV ‘mÌm Ho$ gmW
{’$Zmob ‘mÌm ‘| 9.92 go 2.82 {‘J«m./J«m‘ H$s {^ÞVm XoIZo
H$mo {‘br& A{YH$V‘ {’$Zmob ‘mÌm Ohm§ E{b¶‘ ‘¡H«o$ÝW‘
EZE‘Ho$ 3232 (9.92 {‘J«m./J«m‘) ‘| nmB© JB© dht Ý¶yZV‘
{’$Zmob ‘mÌm E{b¶‘ Q>¶y~amog‘ B©gr 607483 (2.82
{‘J«m./J«m‘) ‘| XO© H$s JB©& E{b¶‘ ‘¡H«o$ÝW‘ EZE‘Ho$ 3243
(3.57 {‘J«m./J«m‘) ‘| A{YH$V‘ âbodmZm°BS> ‘mÌm nmB© JB©&
hmbm§{H$, E{b¶‘ ‘¡H«o$ÝW‘  EZE‘Ho$ 3236 ‘| C„oIZr¶
ê$n go A{YH$V‘ nmBê${dH$ Aåb ‘mÌm (54.15 Jg/g)
nmB© JB©& O~{H$ A{YH$V‘ EñH$m°{~©H$ Aåb H$s ‘mÌm E{b¶‘
Q>¶y~amog‘ EZE‘Ho$ 3207 (22.22 {‘J«m./J«m‘) ‘| nmB©
JB©& E{b¶‘ Q>¶y~amog‘ E‘Ho$Or 88 ‘| C„oIZr¶ ê$n go
gë’$a H$s ‘mÌm H$ht A{YH$ (1.49 à{VeV) nmB© JB©& Bgr
àH$ma, 4.37 {‘J«m./J«m‘ Ho$ Am¡gV Ho$ gmW Ebr{gZ ‘mÌm
‘| 3 go 9.23 {‘J«m./J«m‘ H$s {^ÞVm XoIr JB©& A{YH$V‘
Ebr{gZ ‘mÌm E{b¶‘ Q>¶y~amog‘ B©gr 607483 (9.23
{‘J«m./J«m‘) ‘| O~{H$ Ý¶yZV‘ ‘mÌm E{b¶‘ Q>¶y~amog‘
E‘Ho$Or 88 (3 {‘J«m./J«m‘) ‘| àX{e©V hþB©& 

E{b¶‘ Q>¶y~amog‘ VWm E{b¶‘ E|Jwbmog‘ nUu¶
Ho$ ewîH$Z Ho$ Xm¡amZ Hw$b {’$Zmob, âbodmZm°BS> Ed§
nmBê${dH$ Aåb ‘mÌm ‘| ~Xbmd 
E{b¶‘ àOm{V¶m§, nmXn agm¶Zm| H$m g‘¥Õ òmoV hmoVr h¢
Am¡a BZ‘| AZoH$ Am¡fYr¶ JwU nmE OmVo h¢& ^maV ‘| E{b¶‘

overall mean 6.60 mg/g. The maximum phenol
content were recorded in Allium macranthum
NMK-3232 (9.92 mg/g) while, Allium tuberosum
EC-607483 (2.82 mg/g) exhibited minimum
phenol content. The maximum flavonoid
content was recorded in Allium macranthum
NMK-3243 (3.57 mg/g). However, Allium
macranthum NMK-3236 has significantly
maximum Pyruvic acid content (54.15 µg/g).
The maximum ascorbic acid was recorded in
Allium tuberosum NMK-3207 (22.22 mg/g).
Allium tuberosum MKG-88 has significantly
highest sulphur content (1.49%). Similarly,
allicin content varied from 3 to 9.23 mg/g with
overall mean 4.37 mg/g. The maximum allicin
were recorded in Allium tuberosum EC-607483
(9.23 mg/g) while, Allium tuberosum MKG-88 (3
mg/g) exhibited minimum allicin.

Changes in total phenol, flavonoid and
pyruvic acid during drying of Allium
tuberosum and Allium angulosum
foliage

Allium species are rich source of
phytochemicals and poses several therapeutic
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àOm{V¶m| Ho$ VhV, ß¶mO (E{b¶‘ grnm) Am¡a bhgwZ
(E{b¶‘ g¡Q>mBd‘) H$s IoVr Ed§ InV ì¶mnH$ n¡‘mZo na H$s
OmVr h¡& VoO ß¶mO Ed§ bhgwZ ‘hH$ Ho$ gmW E{b¶‘
Q>¶y~amog‘ VWm E|Jwbmog‘ àOm{V¶m§ emH$s¶ ~hþdm{f©H$ hmoVr
h¢ Am¡a ̂ maV Ho$ nydm}Îma ̂ mJ ‘| BZH$s IoVr Ed§ InV ì¶mnH$
ñVa na H$s OmVr h¡& BZ àOm{V¶m| H$s n{Îm¶m| H$mo gbmX,
gyn, gãOr Am¡a AÝ¶ ImÚ V¡¶mar ‘| em{‘b {H$¶m OmVm h¡
Vm{H$ ß¶mO d bhgwZ H$s ‘hH$ H$mo gpå‘{bV {H$¶m Om
gHo$& ¶o n{Îm¶m| {dZmeerb àH¥${V dmbr hmoVr h¡ Am¡a BZHo$
OrdZ H$mb AWdm {ZYmZr Am¶w H$mo ~‹T>mZo ‘| {ZO©brH$aU
H$aZm EH$ {dH$ën h¡& BZ àOm{V¶m| Ho$ {ZO©brH¥$V n{Îm¶m|
H$m Cn¶moJ ‘gmbm Am¡a ImÚ ‘| ‘hH$ ~‹T>mZo dmbo KQ>H$m| Ho$
Vm¡a na {H$¶m Om gH$Vm h¡& hmbm§{H$, A§{V‘ CËnmX H$s àH$Q>
Am¡a nmof{UH$ JwUdÎmm XmoZm| H$mo ~Zm¶o aIZo Ho$ {bE Bï>V‘
ewîH$Z n[apñW{V¶m| H$m M¶Z H$aZm A{V ‘hËdnyU© hmoVm h¡&
dV©‘mZ AÜ¶¶Z Bg à¶moOZ Ho$ gmW {H$¶m J¶m {H$ E{b¶‘
Q>¶y~amog‘ VWm E{b¶‘ E|Jwbmog‘ àOm{V¶m| ‘| Hw$b {’$Zmob,
âbodmZm°BS> Am¡a nmBê${dH$ Aåb ‘mÌm na {d{^Þ Vmn‘mZm|
Ho$ à^mdm| H$m nVm bJm¶m Om gHo$& VmOm Vmo‹S>r JBª n{Îm¶m|
H$mo 2-3 go‘r. H$s b§~mB© dmbo Qw>H$‹S>m| ‘| H$mQ>m J¶m Am¡a
40, 50 Ed§ 600 gopëg¶g Vmn‘mZ na EH$ ImÚ J«oS> Ś>m¶a
(‘oH$ : BOrXar AëQ´>m E’$S>r1000) ‘| gwIm¶m J¶m& 200
J«m‘ Ho$ Z‘yZm ^ma Ho$ gmW VrZ nwZamd¥{V¶m| ‘| à¶moJ H$mo
gånÞ {H$¶m J¶m& VmOm VWm {ZO©brH¥$V n{Îm¶m| ‘| Hw$b
{’$Zmob, Hw$b âbodmZm°BS> Am¡a nmBê${dH$ Aåb ‘mÌm H$m

activities. Onion (Allium cepa) and garlic (Allium
sativam) are the widely cultivated and
consumed Allium species in India. Allium
tuberosum and angulosum species are
herbaceous and perennial with a strong onion
and garlic flavour are widely grown and
consumed in North-east part of India. Leaves
of these species are added to salads, soup,
vegetable and other food preparations to add
flavour of onion and garlic. The leaves are
perishable in nature and dehydration is one of
the options to extend shelf life. Dehydrated
leaves of these species can be used as a spice
and food flavouring agents. However, it is very
important to choose the optimum drying
conditions to retain both visual and nutritional
quality of the final product. The present study
was undertaken to see the effect of different
temperatures on total phenol, flavonoid and
pyruvic acid content in Allium tuberosum and
Allium angulosum species. The harvested fresh
leaves were cut into 2-3 cm long pieces and
dried in a food grade drier (make: ezidri ultra
fd1000) at 40, 50 and 60°C. The experiment was
done in three replications with 200 g of sample
weight. Total phenol, total flavonoid and

Vm{bH$m 1.5 : {d{^Þ dÝ¶ E{b¶‘ àOm{V¶m| Ho$ ~rM O¡d-amgm¶{ZH$ àmMb gr‘m 
Table 1.5 : Biochemical parameter ranged between different wild Allium species 

dÝ¶ E{b¶‘ àOm{V¶m§ 
Wild Allium species

{’$Zmob
({‘J«m./J«m‘) 
Phenol (mg/g)

âbodmZm°BS>
({‘J«m./J«m‘) 
Flavanoid
(mg/g)

nmBê${dH$ Aåb
({‘J«m./J«m‘) 
Pyruvic acid

(mg/g)

EñH$m{~©H$ Aåb
({‘J«m./J«m‘) 
Ascorbic acid

(mg/g)

gë’$a 
Sulphur 
(%)

Ebr{gZ
({‘J«m/J«m‘) 

Allicin 
(mg/g)

E{b¶‘ Q>¶y~amog‘ 
Allium tuberosum

2.82-8.89 1-.95-3.19 0.62-44.59 14.44-22.22 0.43-1.49 3-9.23

E{b¶‘ E|Jwbmog‘ 
Allium angulosum

4.70 3.27 23.67 16.67 0.74 7.40

E{b¶‘ MmBZopÝgg
Allium chinensis

7.17-9.35 2.12-3.06 16.60-17.83 16.67-18.89 0.52-1.37 3.17-4.39

E{b¶‘ ‘¡H«o$ÝW‘ 
Allium macranthum

5.88-9.92 1.70-3.57 3.17-54.15 13.33-20.00 0.36-0.72 3.06-4.37

E{b¶‘ grnm 
Allium cepa

3.20-4.52 1.08-1.17 0.62-18.64 14.44-20.00 0.56-0.74 3.10-8.01

H«$mpÝVH$ {^ÞVm 
C.D.(5%)

0.42 0.49 6.48 3.15 0.05 0.57



^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ / ICAR-Directorate of Onion and Garlic Research

10

 

 
 

 

2000

1000

3000

)
10

0g
/g

m
d(i

noov
lat

To

 

 
 

 

2000

1000

0

3000

 

 
 

 

muillA

 

 
 

 

musorebu tm

 

 
 

 

valF

 

 
 

 

0
1

 

 
 

 tmentearT
32

 

 
 

 
4

{MÌ 1.3 : Hw$b âbodmZm°BS> ‘mÌm na à^md Fig. 1.3 : Effect on total flavonoid content

{dûcofU {H$¶m J¶m& 40, 50 Ed§ 600 gopëg¶g Vmn‘mZ
na E{b¶‘ Q>¶y~amog‘ ‘| Hw$b {’$Zmob ‘mÌm ‘| ZwH$gmZ H«$‘e:
32.60, 63.19 VWm 53.45 à{VeV Am¡a E{b¶‘
E|Jwbmog‘ ‘| H«$‘e: 35, 64.26 VWm 64.03 à{VeV nm¶m
J¶m& Bgr àH$ma, 40, 50 Ed§ 600 gopëg¶g Vmn‘mZ na
E{b¶‘ Q>¶y~amog‘ ‘| Hw$b âbodmZm°BS> ‘mÌm ‘| ZwH$gmZ H«$‘e:
32.20, 61.06 VWm 67.22 à{VeV Am¡a E{b¶‘
E|Jwbmog‘ ‘| H«$‘e: 56.55, 75 VWm 68.82 à{VeV nm¶m
J¶m& 40, 50 Ed§ 600 gopëg¶g Vmn‘mZ na E{b¶‘
Q>¶y~amog‘ ‘| nmBê${dH$ Aåb ‘mÌm ‘| ZwH$gmZ H«$‘e:
47.58, 79.74 VWm 81.64 à{VeV Am¡a E{b¶‘
E|Jwbmog‘ ‘| H«$‘e: 24.77, 74.40 VWm 92.60 à{VeV
nm¶m J¶m&

pyruvic acid content in fresh and dehydrated
leaves was analysed. Losses in total phenol
were observed as 32.60, 63.19 and 53.45% in
Allium tuberosum and 35, 64.26 and 64.03% in
Allium angulosum at 40, 50 and 60°C
respectively. Similarly, in total flavonoid also
losses of 30.20, 61.06 and 67.22% in Allium
tuberosum and 56.55, 75, 68.82% in Allium
angulosum were observed at 40, 50 and 60°C
respectively. Pyruvic acid losses were 47.58,
79.74 and 81.64% in Allium tuberosum and 24.77,
74.40 and 92.60% in Allium angulosum at 40, 50
and 60°C respectively.

A. tuberosum A. angulosum Cut sample in a tray

{MÌ 1.1 : VmOm Z‘yZo Fig. 1.1 : Fresh samples

 

  

 

1000

500

1500

)
10

0g
/g

m(
oleh

 Pla
otTTo

t

 

  

 

1000

500

0

1500

 

  

 

uillA

 

  

 

musorebu tmu

 

  

  

  

 
0

1  

  

 tmentearT 32  

  

 4

{MÌ 1.2 : Hw$b {’$Zmob ‘mÌm na à^md Fig. 1.2 : Effect on total phenol content
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dÝ¶ E{b¶‘ àOm{V¶m| H$m Om{Vd¥Vr¶ {dûcofU 
Hw$b 25 dÝ¶ E{b¶‘ àm{á¶m| go amB~mogmo‘b S>rEZE Ho$
Am§V[aH$ Q´>m§gH«$mBãS> ñnoga H$m àdY©Z {H$¶m J¶m Am¡a
EZgr~rAmB© go CnbãY nyd© ‘| nmE JE AZwH«$‘m| Ho$ gmW
BZH$s VwbZm H$s JB©& BZ AZwH«$‘m| Ho$ Om{Vd¥Îmr¶ {dûcofU
go dÝ¶ E{b¶‘ OZZÐì¶ H$s Hw$b Ìw{Q>hrZ nhMmZ H$m nVm
Mbm& E. eyZmoàoO‘, E. MmBZopÝgg, E. EånobmoàoO‘, E.
Q>¶y~amog‘ VWm E. E|Jwbmog‘ àm{á¶m| H$mo EH$gmW g§~§{YV
àOm{V¶m| Ho$ EZgr~rAmB© AZwH«$‘m| Ho$ gmW H$bñQ>a {H$¶m
J¶m& bo{H$Z, E. {’$ñQw>bmog‘, E. AmëQ>mBH$‘, E. grnm
{H$ñ‘ EJ«rJoQ>‘ VWm E. EñH¡$bmo{ZH$‘ Ho$ ê$n ‘| nhMmZr JBª
àm{á¶m| H$s H$bñQ>[a¨J gmÑí¶ EZgr~rAmB© AZwH«$‘m| Ho$ gmW
Zht hþB©& 

^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶ ‘| bhgwZ OZZÐì¶ H$m g§H$bZ 
{nN>bo df© ‘|, ^mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶, amOJwê$ZJa, nwUo Omo {H$ bhgwZ aIaImd Ho$
{bE EH$ EZEOrEg Ho$ ê$n ‘| H$m¶© H$a ahm h¡, Ho$ IoV
OrZ~¢H$ ‘| Hw$b Mma bhgwZ BH$moQ>mBßg H$mo em{‘b {H$¶m
J¶m& BZ‘| go, JwOamV AmZ§X Jm{b©H$ 7 (OrEOr 7) bhgwZ
{H$ñ‘ H$mo AmU§X H¥${f {dœ{dÚmb¶ go, Xmo ñWmZr¶ g§H$bZm|
H$mo n§Om~ go Am¡a EH$ {dXoer g§H$bZ H$mo ñnoZ go àmá {H$¶m
J¶m& 

Phylogenetic analysis of wild Allium
species
Internal transcribed spacer (ITS) of ribosomal
DNA was amplified from 25 Allium wild
accessions and compared with previously
reported sequences available from NCBI.
Phylogenetic analysis of all these sequences
showed that there was some erroneous
identification of the wild Alliums germplasm.
A. schoenoprasum, A. chinense, A. ampeloprasum,
A. tuberosum and A. angulosum accessions
clustered together with the NCBI sequences of
the respective species. But, accessions identified
to be A. fistulosum, A. altaicum, A. cepa var.
aggregatum, and A. ascalonicum did not cluster
together with the corresponding NCBI
sequences.

Collection of garlic germplasm at ICAR-
DOGR 

During last year, total four garlic ecotypes were
added in the field gene bank for maintenance
as ICAR-DOGR is acting as a NAGS for Garlic.
Among them, one is Gujrat Anand Garlic-7
(GAG-7) garlic variety received from Anand
Agriculture University, two local collections
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{MÌ 1.4 : nmBê${dH$ Aåb ‘mÌm na à^md Fig. 1.4 : Effect on pyruvic acid content

{MÌ 1.5 : ewîH$ Z‘yZo (E{b¶‘ Q>¶y~amog‘) Fig. 1.5 : Dried samples (Allium tuberosum)
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bhgwZ OZZÐì¶ H$m ‘yë¶m§H$Z 
Iar’$ (a~r go Iar’$) Ho$ Xm¡amZ bhgwZ
OZZÐì¶ H$m ‘yë¶m§H$Z
Iar’$ ‘m¡g‘ Ho$ Xm¡amZ, a~r narjUm| ‘| go Hw$b 164 bhgwZ
àm{á¶m| H$mo ½¶mah H¥${f ê$n{dkmZ JwUm| Ho$ {bE MwZm J¶m&
bhgwZ d§eH«$‘ S>rAmoOrAma 505 (71.4 q¹$Q>b/ho.) VWm
S>rAmoOrAma 552 (55.5 q¹$Q>b/ho.) ‘| g~go A{YH$
{dnUZ ¶mo½¶ CnO XO© H$s JB© dht à{d{ï>¶m§ 63, 256,
326 Am¡a 404 H§$XrH$aU CËnÞ H$aZo ‘| Ag‘W© aht& AÝ¶
à{d{ï>¶m| H$s CnO j‘Vm 2 go 46 q¹$Q>b/ho. Ho$ ~rM nmB©
JB©& 

Iar’$ (Iar’$ go Iar’$) Ho$ Xm¡amZ bhgwZ
OZZÐì¶ H$m ‘yë¶m§H$Z
VrZ dJ© ‘rQ>a joÌ’$b ‘| VwbZr¶ {H$ñ‘ ^r‘m nn©b Am¡a
^r‘m Amo‘H$ma Ho$ gmW Iar’$ ‘m¡g‘ Ho$ Xm¡amZ Hw$b 106
bhgwZ à{d{ï>¶m| H$m ‘yë¶m§H$Z {H$¶m J¶m& Bg narjU ‘|

were received from Punjab and one exotic
collection was received from Spain. 

Evaluation of Garlic Germplasm
Garlic germplasm evaluated during
kharif (rabi to kharif)

During kharif season, total 164 selected garlic
accessions from rabi trail were screened for 11
agro-morphological traits. Garlic line DOGR-
505 (71.4 q/ha) and DOGR-552 (55.5 q/ha)
recorded highest marketable yield, entries
63,256,326 and 404 could not able to induce
bulbing. Yield potential of other entries ranged
from 2 q/ha to 46 q/ha.

Garlic germplasm evaluated during
kharif (kharif to kharif)
Total 106 garlic entries were evaluated during
kharif along with check var. Bhima Purple,
Bhima Omkar on 3 sq. m area. Planting material

{MÌ 1.6 : dÝ¶ E{b¶‘ àm{á¶m| H$s H$bñQ>[a¨J Fig. 1.6 : Clustering of wild Allium accessions
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Vm{bH$m 1.6 : Iar’$ Ho$ Xm¡amZ AmemOZH$ bhgwZ à{d{ï>¶m| H$m àXe©Z 
Table 1.6 : Performance of promising garlic entries during kharif

à{d{ï> 
Entry

{dnUZ ¶mo½¶
CnO

(q¹$Q>b/ho.) 
MY(q/ha)

Am¡gV H§$X  ^ma
(J«m‘) 
ABW(g)

H${b¶m| H$s 
g§»¶m 
NOC

50 H${b¶m| H$m
Am¡gV ^ma
(J«m‘) -
W50C (g)

Hw$b   KwbZerb
R>mog nXmW©  A§e 

TSS

6 ‘mh Ho$ Xm¡amZ
Hw$b j{V
(à{VeV) 
TL6M (%)

S>rAmoOrAma 505 
DOGR-505

71.43 8.1 13.8 30.5 37.6 25.33

S>rAmoOrAma 552 
DOGR-552

55.52 8.1 15.4 21.0 39.4 42.54

S>rAmoOrAma 56 
DOGR-56

46.38 7.7 11.4 24.0 41.0 54.21

S>rAmoOrAma 204 
DOGR-204

45.24 8.2 16.6 17.5 40.4 17.89

S>rAmoOrAma 506 
DOGR-506

43.71 5.8 13.0 18.5 40.4 34.42

~r.nr. (gr) 
B.P.(C)

32.19 7.4 10.4 30.5 40.4 31.07

H«$mpÝVH$ {^ÞVm 
C.D.(5%)

14.56 2.1 3.1 4.12 2.12 4.12

gr dr 
CV

12.56 6.8 6.7 5.0 11.11 12.10

MY : {dnUZ ¶mo½¶ CnO; ABW : Am¡gV H§$X ^ma; NOC : H${b¶m| H$s g§»¶m; AW 50 C : 50 H${b¶m| H$m Am¡gV ^ma; TSS : Hw$b
KwbZerb R>mog nXmW© A§e; TL 6 M : 6 ‘mh Ho$ Xm¡amZ Hw$b j{V 
MY: Marketable Yield, ABW: Average bulb weight, NOC: No. of cloves, AW50C: Average weight of 50 cloves, TSS: Total
Soluble Solids, TL6M: Total loss during 6 months

{nN>bo df© Iar’$ ‘yë¶m§H$Z narjU Ho$ CËnmX H$mo amonU
gm‘J«r Ho$ Vm¡a na BñVo‘mb {H$¶m J¶m& Hw$b ½¶mah ê$n{dkmZ
AWdm AmH¥${V{dkmZ JwUm| Zm‘V: nm¡Ym D$§MmB© (go‘r.),
n{Îm¶m| H$s g§»¶m, Mm¡Wr nÎmr H$s b§~mB© (go‘r.), {d^Á¶moVH$
H$s b§~mB© (go‘r.) {d^Á¶moVH$ H$s Mm¡S>mB© (go‘r.), VZm
a§OH$ (hm±/Zht), nUu¶ ì¶dhma (grYm/AY© grYm/
{dñVmaerb), nÎmr ‘| hao a§J H$s gKZVm (hëH$m/
‘Ü¶‘/Jham), nÎmr ‘| ‘mo‘ (CnpñWV/AZwnpñWV) VWm
Hw$b CnO ({H$J«m./ßbm°Q>) na Am§H$S>m| H$mo XO© {H$¶m J¶m&
XO© {H$E JE g^r JwUm| ‘| AÀN>r {^ÞVm XoIZo H$mo {‘br &
VwbZr¶ {H$ñ‘m| (0.3 go 0.6 {H$J«m.) Ho$ ‘wH$m~bo ‘| àm{á
27 (1.4 {H$J«m.), 754 (1.2 {H$J«m.) ‘| A{YH$V‘ CnO
XO© H$s JB©& amOJwê$ZJa H$s n[apñW{V¶m| ‘| Iar’$ ‘m¡g‘
Ho$ Xm¡amZ Hw$b 17 à{d{ï>¶m§ H§$X CËnÞ H$aZo ‘| Ag’$b
aht Am¡a {H$gr ^r à{d{ï> ‘| H§${XH$m CËàoaU Zht nm¶m J¶m&
AV: {~Zm H§${XH$m dmbr Eogr à{d{ï>¶m| H$mo nwZ: Iar’$
‘yë¶m§H$Z Ho$ H$m¶© go hQ>m {X¶m OmEJm&

used in this trial is produce of last year kharif
evaluation trial. Data were recorded on eleven
morphological traits namely plant height (cm),
number of leaves, length of 4th leaf (cm),
pseudo-stem length (cm), pseudo-stem width
(cm), stem pigmentation (yes/no), foliage
attitude (erect/ semi-erect/ spreading), leaf
green colour intensity (light/medium/dark),
leaf waxiness (present/ absent) and total yield
(kg/plot). Good amount of variation observed
in all recorded traits. Accessions 27 (1.4 kg), 754
(1.2 kg) recorded highest yield compared to
check varieties (0.3 to 0.6 kg).Total 17 entries
failed to induce bulb, and no entry recorded
bulbil induction during kharif at Rajgurunagar
condition. Hence such entries with no bulbing
will be eliminated from further kharif
evaluation.
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Vm{bH$m 1.7 : Iar’$ ‘m¡g‘ Ho$ Xm¡amZ AmemOZH$ bhgwZ à{d{ï>¶m| H$m àXe©Z  
Table 1.7 : Performance of promising garlic entries during kharif season

à{d{ï> 
Entry

{dnUZ ¶mo½¶
CnO

(q¹$Q>b/ho.) 
MY(q/ha)

Am¡gV H§$X 
^ma (J«m‘) 
ABW(g)

H${b¶m| H$s
g§»¶m 
NOC

50 H${b¶m| H$m
Am¡gV ^ma

(J«m‘) 
AW50C(g)

Hw$b KwbZerb
R>mog nXmW© A§e 

TSS

6 ‘mh Ho$ Xm¡amZ
Hw$b j{V
(à{VeV) 
TL6M (%)

S>rAmoOrAma 505 
DOGR-505

71.43 8.1 13.8 30.5 37.6 25.33

S>rAmoOrAma 552 
DOGR-552

55.52 8.1 15.4 21.0 39.4 42.54

S>rAmoOrAma 56 
DOGR-56

46.38 7.7 11.4 24.0 41.0 54.21

S>rAmoOrAma 204 
DOGR-204

45.24 8.2 16.6 17.5 40.4 17.89

S>rAmoOrAma 506 
DOGR-506

43.71 5.8 13.0 18.5 40.4 34.42

~r.nr. (gr) 
B.P.(C)

32.19 7.4 10.4 30.5 40.4 31.07

H«$mpÝVH$ {^ÞVm 
C.D.(5%)

14.56 2.1 3.1 4.12 2.12 4.12

gr dr 
CV

12.56 6.8 6.7 5.0 11.11 12.10

MY : {dnUZ ¶mo½¶ CnO; ABW : Am¡gV H§$X ^ma; NOC : H${b¶m| H$s g§»¶m; AW 50 C : 50 H${b¶m| H$m Am¡gV ^ma; TSS : Hw$b
KwbZerb R>mog nXmW© A§e; TL 6 M : 6 ‘mh Ho$ Xm¡amZ Hw$b j{V 
MY: Marketable Yield, ABW: Average bulb weight, NOC: No. of cloves, AW50C: Average weight of 50 cloves, TSS: Total
Soluble Solids, TL6M: Total loss during 6 months

a~r ‘m¡g‘ Ho$ Xm¡amZ bhgwZ OZZÐì¶ H$m
‘yë¶m§H$Z
VwbZr¶ {H$ñ‘ ^r‘m nn©b Ho$ gmW Hw$b 22 AmH¥${V{dkmZ
JwUm| Ho$ {bE nhbr ~ma ZB© em{‘b H$s JBª 15 bhgwZ
àm{á¶m| H$m ‘yë¶m§H$Z {H$¶m J¶m& {dnUZ ¶mo½¶ CnO Ho$ {bE
VwbZr¶ {H$ñ‘ (20 q¹$Q>b/ho.) Ho$ ‘wH$m~bo ‘| àm{á OrEg
1 (46.6 q¹$Q>b/ho.) Am¡a OrEg 10 (32.8 q¹$Q>b/ho.)
H$ht ~ohVa nmB© JBª& hmbm§{H$, OrEg 10, OrEg 9, OrEg
6, OrEg 3 ‘| ^ÊS>maU Ho$ 6 ‘mh ~mX 10 à{VeV go ^r
H$‘ ^ÊS>maU j{V nmB© JB© O~{H$ BgH$s VwbZm ‘| VwbZr¶
{H$ñ‘ ‘| ¶h j{V 20 à{VeV Wr& 

bhgwZ OZZÐì¶ H$m aI aImd
bhgwZ H$moa goQ> àm{á¶m| H$m ñd: nmÌo g§ajU 
Hw$b 24 AmH¥${V{dkmZ JwUm| Ho$ {bE 625 bhgwZ àm{á¶m|
H$m Xmo df© VH$ ‘yë¶m§H$Z H$aZo Ho$ CnamÝV, H$moa goQ> H$mo
V¡¶ma {H$¶m J¶m {Og‘| Hw$b 42 OrZàê$n em{‘b h¢& ¶h

Garlic germplasm evaluated during rabi

Newly added 15 garlic accessions were
evaluated for first time for 22 morphological
traits along with check var. Bhima Purple.
Accessions GS-1 (46.6 q/ha) and GS-10 (32.8
q/ha) found significantly superior over check
(20 q/ha) for marketable yield. However less
than 10 percent storage losses after six month
of storage was recorded in GS-10, GS-9, GS-6,
GS-3 compare to 20% losses in check variety. 

Maintenance of garlic germplasm
In vitro conservation of garlic core-set
accessions

After two year evaluation of total 625 garlic
accessions for 24 morphological traits, core-set
has been formulated which comprises 42
genotypes. This genotypes-set represents the
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Vm{bH$m 1.8 : a~r ‘m¡g‘ Ho$ Xm¡amZ AmemOZH$ bhgwZ à{d{ï>¶m| H$m àXe©Z  
Table 1.8 : Performance of promising garlic entries during rabi

à{d{ï> 
Entry

Hw$b CnO
(q¹$Q>b/ho.) 
TY (q/ha)

{dnUZ ¶mo½¶
CnO

(q¹$Q>b/ho.) 
MY (q/ha)

Am¡gV H§$X 
^ma (J«m‘) 
ABW(g)

H${b¶m| H$s
g§»¶m 
NOC

50 H${b¶m|
H$m Am¡gV
H§$X ^ma
(J«m‘) 

AW50C (g)

Hw$b
KwbZerb
R>mog nXmW©

A§e 
TSS

6 ‘mh Ho$
CnamÝV Hw$b

j{V (à{VeV) 
TL6M (%)

OrEg 1 GS-1 52.38 46.67 10.35 12.7 27.5 42.66 11.52

OrEg 10 GS-10 40.67 32.86 12.92 11.4 41.25 43.21 6.77

OrEg 13 GS-13 28.10 24.86 7.10 11.9 29.3 42.23 22.77

OrEg 9 GS-9 33.10 24.86 17.35 8.3 37 40.58 8.32

OrEg GS-15 24.38 21.05 7.07 8.3 33.75 41.23 30.00

~r.nr. (gr) 
B.P. (C)

24.41 20.00 19.65 17.2 50.49 43.72 29.13

H«$mpÝVH$ {^ÞVm 
C.D.(5%)

16.43 15.11 4.11 3.12 10.11 3.12 3.12

grdr CV 12.11 13.12 10.11 8.12 15.11 8.33 8.87

OrZàê$n goQ> gånyU© g§H$bZ H$s gånyU© AmZwd§{eH$ {d{dYVm
H$m à{V{Z{YËd H$aVm h¡& bo{H$Z O¡gm {H$ bhgwZ H$mo nyar
Vah go IoV ‘| H$br Ho$ ‘mÜ¶‘ go àd{Y©V {H$¶m OmVm h¡,
Bg{bE Bg ’$gb ‘| àmH¥${VH$ AmnXmAm| Ho$ H$maU hmoZo dmbo
ZwH$gmZ H$s g§^mdZmE§ H$ht A{YH$ hmoVr h¢& AV: ¶h Oê$ar
h¡ {H$ IoV aI aImd Ho$ gmW gmW ñd: nmÌo n[apñW{V ‘|
^r Bg ‘yë¶dmZ AmZwd§{eH$ gm‘J«r H$m g§ajU {H$¶m OmE&
Xmo Cn-g§dY©Z Ho$ gmW df© Ho$ {bE nhbo go ‘mZH$sH¥$V ‘§X
~‹T>dma g§ajU ‘r{S>¶‘ ‘| n[adoer Vmn‘mZ n[apñW{V ‘| g^r
àm{á¶m| H$s Xg nwZamd¥{V¶m| H$m g§ajU {H$¶m J¶m& EH$ df©
nwamZo nmXnH$m| H$mo VmOm H$Vm}VH$ ñQ>m°H$ go ~Xbm J¶m Am¡a
nwamZo nm¡Ym| H$mo H$R>moarH$aU Ho$ {bE ^oOm J¶m& IoV ñWmnZm
nm¡Ym| H$s dgybr ‘| gwYma H$aZo H$s Oê$aV h¡& 

bhgwZ H$moa goQ> àm{á¶m| Ed§ AÝ¶ OrZàê$nm| H$m
ñd: Ordo g§ajU 
^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Ûmam
bhgwZ Ho$ {bE amï´>r¶ g{H«$¶ OZZÐì¶ ñWb Ho$ ê$n ‘| H$m¶©
{H$¶m Om ahm h¡& A^r VH$ ^mH¥$AZwn-ß¶mO Ed§ bhgwZ
AZwg§YmZ {ZXoemb¶, amOJwê$ZJa, nwUo Ho$ IoV ‘| Hw$b 650
bhgwZ à{d{ï>¶m| H$m ‘yë¶m§H$Z {H$¶m J¶m h¡ {OZ‘| AÝdofU
Ho$ ‘mÜ¶‘ go amÁ¶ dma g§H${bV àm{á¶m§, Aàg§ñH¥$V {H$ñ‘|,
Am¡a bKw àXr{á H$mb n[apñW{V¶m| Ho$ {bE Cn¶wº$ {d{^Þ

whole genetic diversity of the entire collection.
But as garlic is exclusively propagated through
cloves in field chances of damage due to natural
calamities is more. Hence, it is perquisite to
conserve this precious genetic material in vitro
along with field maintenance. Ten replicated of
all accessions were conserved in tissue culture
at ambient temperature condition in already
standardized slow growth conservation
medium for year with two subculturing. Year
old plantlets were replaced by fresh explant
stock and old plants were shifted to hardening.
There is need to improve recovery of field
establishment plants.

In vivo conservation of garlic core-set
accessions and other genotypes

ICAR-DOGR is acting as National Active
Germplasm Site for Garlic. Till date total 650
garlic entries which encompasses state-wise
collected accessions through exploration,
landraces, and different varieties suitable for
short day condition are under field
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{H$ñ‘| em{‘b h¢& n[an¹$Vm ‘| bJZo dmbm g‘¶ ({XZm| ‘|),
H§$Xm| H$m AmH$ma, H§$X Ho$ {N>bHo$ H$m a§J, n{Îm¶m| ‘| hao a§J
H$s gKZVm, nUu¶ ì¶dhma Ed§ ^ÊS>maU O¡go JwUmË‘H$ Ed§
‘mÌmË‘H$ JwUm| Ho$ AmYma na g^r S>r¶yEg gyMr~Õ JwUm| Ho$
{bE Bg g§H$bZ H$m bjUdU©Z {H$¶m J¶m h¡& O¡gm {H$
bhgwZ EH$ ŠbmoZb àd{Y©V ’$gb h¡ Bg{bE Bg‘|
¶w½‘{dH$ënr AmdVu H$mo ~Zm¶o aIZo Ho$ gmW gmW {d{Z¶‘
hoVw ñQ>m°H$ Ho$ {bE Am¡a ñd: nmÌo g§ajU Ho$ {bE H$‘ go H$‘
3-4 dJ© ‘rQ>a joÌ’$b ‘| amonmB© H$aZo H$s Oê$aV hmoVr h¡& 

^mH¥$AZwn-grAmB©Q>rEM, lrZJa ‘| bhgwZ
OZZÐì¶ H$m ‘yë¶m§H$Z
^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Ûmam
g§H${bV Ed§ g§ñWmZ H$mo AÝ¶ g§JR>Zm| Ûmam Amny{V© {H$E JE
bhgwZ OZZÐì¶ H$m g§ajU {H$¶m J¶m Am¡a a~r ‘m¡g‘ Ho$
Xm¡amZ à‘wI {deofVmAm| Ho$ {bE BZH$m ‘yë¶m§H$Z {H$¶m J¶m&
Bg Xm¡amZ, Hw$b 84 d§eH«$‘m| H$m ‘yë¶m§H$Z {H$¶m J¶m Am¡a
BZ OrZàê$nm| ‘| {dnUZ ¶mo½¶ CnO Ho$ ‘m‘bo ‘| 24.43
go 282.77 q¹$Q>b/ho. H$s C„oIZr¶ {^ÞVm àX{e©V hþB©&
OZZÐì¶ H$s Am¡gV {dnUZ ¶mo½¶ CnO 94.37 q¹$Q>b/ho.
nmB© JB©& gd©loð> VwbZr¶ {H$ñ‘ grAmB©Q>rEM-‘wºo$œa Jm{b©H$
(110.97 q¹$Q>b/ho.) Ho$ ‘wH$m~bo ‘| nm§M OrZàê$n ~ohVa
nmE JE Am¡a {dnUZ ¶mo½¶ CnO Ho$ {bE gd©loð> OrZàê$n
grAmB©Q>rEM-Or-45 (282.77 q¹$Q>b/ho.) Wm& gd©loð>
VwbZr¶ {H$ñ‘ H$moS>mB©H$Zmb-gobo-1 (34.90 à{VeV) Ho$
‘wH$m~bo ‘| Xmo OrZàê$nm| ¶Wm grAmB©Q>rEM-Or-40
(42.28 à{VeV) Am¡a grAmB©Q>rEM-Or-9 (40.75
à{VeV) ‘| H$ht A{YH$ ‘mÌm XoIZo H$mo {‘br& 

^mH¥$AZwn - grAmB©Q>rEM, lrZJa ‘| ^mH¥$AZwn
- ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ go àmá
XrK© àXr{áH$mb bhgwZ OZZÐì¶ H$m ‘yë¶m§H$Z 
^mH¥$AZwn - grAmB©Q>rEM, lrZJa ‘| ̂ mH¥$AZwn - ß¶mO Ed§
bhgwZ AZwg§YmZ {ZXoemb¶ go àmá {H$E JE Hw$b 50 XrK©
àXr{áH$mb dmbo bhgwZ OZZÐì¶ H$m ‘yë¶m§H$Z {H$¶m J¶m&
BZ OZZÐì¶m| Ho$ ~rM {dnUZ ¶mo½¶ CnO Ho$ ‘m‘bo ‘|
C„oIZr¶ {^ÞVm XoIZo H$mo {‘br Omo {H$ 14.33 go
218.20 q¹$Q>b/ho. Ho$ ~rM Wr& gd©loð> VwbZr¶ {H$ñ‘
H$moS>mBH$Zmb gob 1 ‘| Ohm§ 99.49 q¹$Q>b/ho. H$s {dnUZ
¶mo½¶ CnO nmB© JB© dht BgH$s VwbZm ‘| S>rAmoOrAma 664
(218.20 q¹$Q>b/ho.) Ho$ gmW N>: OrZàê$nm| ‘| Bggo H$ht
A{YH$ H$s {dnUZ ¶mo½¶ CnO hm{gb hþB©& VXþnamÝV
S>rAmoOrAma-E’$~r-1 (165.38 q¹$Q>b/ho.) H$s {dnUZ
¶mo½¶ CnO hm{gb H$s JB©& 33.67 à{VeV H$s Am¡gV Ho$

maintenance at ICAR-DOGR. This collection is
classified on basis of qualitative and
quantitative traits like days to maturity, size of
bulbs, bulb skin colour, green colour intensity
of leaves, foliage attitude and storage. As this
is clonal propagated crop need to plant in
minimum 3 to 4 sq m area to maintain allele
frequency as well as for stock to exchange and
conserve in vitro.

Evaluation of Garlic Germplasm at ICAR-
CITH, Srinagar

The garlic germplasm collected by the institute
and others supplied to the institute were
conserved and evaluated for important
characteristics during rabi season. Total 84 lines
were evaluated and showed statistically
significant differences among genotypes for
marketable yield that ranged from 24.43 to
282.77 q/ha. The mean marketable yield of
germplasm was found to be 94.37 q/ha. Five
genotypes performed better than best check
CITH-Mukteshwar Garlic (110.97 q/ha) and the
best performer was CITH-G-45 (282.77 q/ha)
for marketable yield. The germplasm was
found to be highly variable for total soluble
solids, which ranged from 25.55-42.28% with an
average of 33.75%. The best check Kodaikanal-
Sel-1 (34.90%) was surpassed by two genotypes
CITH-G-40 (42.28%) and CITH-G-9 (40.75%).

Evaluation of long day garlic
germplasm received from ICAR-DOGR
at ICAR-CITH, Srinagar

Total 50 long day garlic germplasm received
from ICAR-DOGR were evaluated during rabi
season at CITH, Srinagar. There were
significant differences among germplasm for
marketable yield, which ranged from 14.33-
218.20 q/ha. The best check Kodaikanal Sel-1
(99.49 q/ha) was surpassed by six genotypes
with DOGR-664 (218.20 q/ha) being the best
performers followed by DOGR-FB-1 (165.38
q/ha). The TSS of the germplasm ranged from
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Vm{bH$m 1.9 : a~r ‘m¡g‘ Ho$ Xm¡amZ grAmB©Q>rEM, lrZJa Ûmam g§H${bV XrK© àXr{áH$mb bhgwZ H$m àXe©Z 
Table 1.9 : Performance of long day garlic collected by CITH, Srinagar during rabi

à{d{ï> 
Entry

Hw$b CnO
(q¹$Q>b/ho.) 
Total Yield 
(q/ha)

{dnUZ ¶mo½¶ CnO
(q¹$Q>b/ho.) 

Marketable Yield
(q/ha)

H${b¶m| H$s 
g§»¶m 
No. of 
cloves

Am¡gV H§$X ^ma
(J«m‘) 

Av. bulb weight
(g)

Hw$b KwbZerb R>mog
nXmW© A§e
(à{VeV) 
TSS (%)

grAmB©Q>rEM - Or - 29 
CITH-G-29

230.33 133.92 14.25 38.26 32.6

grAmB©Q>rEM - Or - 66 
CITH-G-66

230.42 156.63 14.5 33.49 36.33

grAmB©Q>rEM - Or - 49 
CITH-G-49

236.55 139.85 13.5 45.73 39.1

grAmB©Q>rEM - Or - 56
CITH-G-59

240.61 155.78 11.5 42.98 32.8

grAmB©Q>rEM - Or - 45 
CITH-G-45

391.82 282.77 12 49.1 34.98

H$moS>mBH$Zmb gobo - 1 (gr) 
Kodaikanal sel-1 (C )

150.31 99.49 11.5 42.72 34.9

H$moS>mBH$Zmb gobo - 2 (gr) 
Kodaikanal sel-2 (C )

133.38 87.02 6.25 38.92 34.75

‘wºo$œa (gr) 
Mukhteshwer (C )

184.19 110.97 12.25 53.81 33.78

bhgwZ ñWmZr¶ (gr) 
Garlic local (C )

112.7 107.28 14.5 0.02 34.65

H«$mpÝVH$ {^ÞVm 
C.D.(5%) EbEg LS

36.54 44.11 2.66 0 5.01

gmW OZZÐì¶m| ‘| Hw$b KwbZerb R>mog nXmW© A§e 29.18
go 37.53 à{VeV Ho$ ~rM Wm& {H$gr ^r OrZàê$n ‘|
gd©loð> VwbZr¶ {H$ñ‘ H$moS>mBH$Zmb gob-1 (34.90
à{VeV) go A{YH$ Hw$b KwbZerb R>mog nXmW© A§e Zht
nm¶m J¶m&

bmb ß¶mO OZZÐì¶ H$m ‘yë¶m§H$Z 
VwbZr¶ {H$ñ‘m| Ho$ gmW nN>oVr Iar’$ (114 àm{á¶m§), a~r
(41 ~hþJwUH$ ß¶mO g{hV 176 àm{á¶m§) VWm Iar’$ (41
~hþJwUH$ ß¶mO g{hV 231 àm{á¶m§) Ho$ Xm¡amZ ß¶mO
OZZÐì¶m| H$m ‘yë¶m§H$Z {H$¶m J¶m& nN>oVr Iar’$ ‘m¡g‘ Ho$
Xm¡amZ, gd©loð> VwbZr¶ {H$ñ‘ ̂ r‘m e{º$ (31.50 Q>Z/ho.)
Ho$ ‘wH$m~bo ‘| àm{á g§»¶m 1253 d 1245 H$mo N>mo‹S>H$a
~mH$s àm{á¶m| ‘| {dnUZ ¶mo½¶ CnO Am¡a Vmoa dmbo H§$Xm| go
a{hV JwUm| Ho$ {bE H$ht ~ohVa àXe©Z XoIZo H$mo {‘bm& BZ
àm{á¶m| ‘| 93 à{VeV go ^r A{YH$ {dnUZ ¶mo½¶ CnO
Am¡a 70 J«m‘ go A{YH$ Am¡gV H§$X ^ma ^r XO© {H$¶m J¶m&
^ÊS>maU Ho$ Mma ‘mh nümV² àm{á 1233 (32.91 à{VeV)
‘| g~go H$‘ Ed§ VXþnamÝV 1631 (34.13 à{VeV) Ed§
1633 (37.08 à{VeV) ‘| ^ÊS>maU j{V XO© hþB©& 

29.18 to 37.53% with an average of 33.67%. No
genotypes could surpass the best check
Kodiakanal Sel-1 for TSS (34.90%).

Evaluation of red onion germplasm 

Onion germplasm were evaluated during late
kharif (114 accessions), rabi (176 accessions
including 41 multiplier onion) and kharif (231
accessions including 41 multiplier onion) along
with checks. During late kharif, accessions
Acc.1233, 1607, 1652, 1253 and 1245 (36.62-56.87
t/ha) performed superior over best check
Bhima Shakti (31.50 t/ha) for marketable   yield
and free from bolters except 1253 and 1245.
These accessions also recorded more than 93%
marketable yield and 70 g average bulb weight.
Minimum storage loss after four months of
storage was recorded in Acc. 1233 (32.91%)
followed by 1631 (34.13%) and 1633 (37.08%).
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a~r Ho$ Xm¡amZ, àm{á 1403, 1410, 1401, 1465 VWm
1520 ‘| 32.0 Q>Z/ho. go A{YH$ {dnUZ ¶mo½¶ CnO
CËnÞ hþB© Am¡a BZH$m àXe©Z gd©loð> VwbZr¶ {H$ñ‘ ^r‘m

During rabi, Acc. 1403, 1410, 1401, 1465 and
1520 produced more than 32.0 t/ha marketable
yield and found superior over best check Bhima

MY: Marketable Yield, Mrk(%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:
Days to Harvest, E:P- Ratio of Equatorial and Polar diameter

Vm{bH$m 1.11 : a~r 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr nm§M àm{á¶m§ 
Table 1.11 : Best five performing accessions during rabi 2017-18

àm{á 
Accession

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.) 
MY (t/ha)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Am¡gV H§$X
^ma (J«m‘) 
ABW (g)

Omo‹S> dmbo
H§$X

(à{VeV) 
Doubles 

(%)

Vmoa dmbo
H§$X

(à{VeV) 
Bolters 
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS (%)

VwS>mB© ‘|
bJZo dmbm

g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E : P

1403 46.22 100.00 69.33 0.00 0.00 11.07 107.0 1.05

1410 35.00 100.00 52.50 0.00 0.00 11.85 107.0 1.04

1401 33.53 100.00 50.30 0.00 0.00 10.76 106.0 1.08

1465 32.89 100.00 49.33 0.00 0.00 12.00 107.0 1.03

1520 32.00 100.00 48.00 0.00 0.00 11.85 104.0 1.02

^r‘m {H$aU (gr )
BhimaKiran (C)

17.89 90.12 44.32 0.00 0.00 11.75 114.33 1.12

Eb Eg S>r 
LSD (P=0.05)

4.39 10.56 9.84 0.37 0.88 0.46 2.21 -

MY: Marketable Yield, Mrk(%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:
Days to Harvest, E:P- Ratio of Equatorial and Polar diameter

Vm{bH$m 1.10 : nN>oVr Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr nm§M àm{á¶m§ 
Table 1.10 : Best five performing accessions during late kharif 2017-18

àm{á 
Accession

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.) 
MY (t/ha)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Am¡gV H§$X
^ma (J«m‘) 
ABW (g)

Omo‹S> dmbo
H§$X

(à{VeV) 
Doubles 

(%)

Vmoa dmbo
H§$X

(à{VeV) 
Bolters 
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS (%)

VwS>mB© ‘|
bJZo dmbm

g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E : P

1233 56.87 100.0 85.3 0.00 0.00 11.36 126.00 1.06

1607 52.00 100.0 78.0 0.00 0.00 11.47 124.00 1.13

1652 38.05 96.15 72.64 0.00 0.00 11.92 123.00 1.05

1253 36.75 93.19 71.38 0.00 2.01 11.78 123.00 1.11

1245 36.62 93.31 70.30 1.82 2.18 11.72 124.33 1.08

^r‘m e{º$ (gr)
Bhima Shakti (C)

31.50 88.94 62.30 3.08 5.17 11.99 134.67 1.20

EbEgS>r 
LSD (P=0.05)

5.09 8.89 10.11 3.24 4.25 0.59 8.06 -
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{H$aU (17.89 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| ~ohVa nm¶m J¶m&
BZ àm{á¶m| ‘| bJ^J 100 à{VeV {dnUZ ¶mo½¶ CnO
hm{gb H$s JB© Am¡a ¶o àm{á¶m§ Omo‹S> Ed§ Vmoa dmbo H§$Xm| go
‘wº$ Wt O~{H$ ¶o 104 go 107 {XZm| ‘| nH$H$a V¡¶ma hþBª
(Vm{bH$m 1.11) & 

a~r Ho$ Xm¡amZ ~hþJwUH$ ß¶mO ‘| gd©loð> VwbZr¶ {H$ñ‘ grAmo
5 ‘| 14.59 Q>Z/ho. H$s Hw$b H§$Xr¶ CnO XO© H$s JB©&
BgH$s VwbZm ‘| àm{á 1516-EJo; 1552-EJo; 1523-
EJo; 1524-EJo VWm 1519-EJo ‘| 17.0 Q>Z/ho. go ^r
A{YH$ Hw$b H§$Xr¶ CnO hm{gb H$s JB© Am¡a BZH$m àXe©Z
~ohVa nm¶m J¶m& BZ àm{á¶m| ‘| nm¡Y amonU Ho$ 83-86 {XZm|
~mX n[an¹$Vm hm{gb hþB©, BZ‘| 11.89 go 12.52 à{VeV
Hw$b KwbZerb R>mog nXmW© A§e Am¡a 24-29 J«m‘ H$m
Am¡gV ¶m¡{JH$ H§$X ̂ ma hm{gb {H$¶m J¶m (Vm{bH$m 1.12)& 

Kiran (17.89 t/ha). These accessions also
recorded 100% marketable yield and free from
doubles and bolters whereas days to harvest
ranged from 104-107 days. (Table 1.11).

In multiplier onion during rabi, Acc. 1516-Agg,

1552-Agg, 1523-Agg, 1524-Agg and 1519-Agg

produced more than 17.0 t/ha total bulb yield

and found superior over best check CO-5 (14.59

t/ha). These accessions also recorded maturity

(83-86 days after planting), TSS 11.89-12.52%

and 24-29 g average compound bulb weight

(Table 1.12).

Vm{bH$m 1.12 : nN>oVr Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr nm§M àm{á¶m§ 
Table 1.12 : Best five performing accessions during late kharif 2017-18

à{d{ï> 
Entries

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

Am¡gV H§$X ^ma
(J«m‘) 

ABW (g)

H§${XH$m/nm¡Ym 
Bulblets/
Plant

H§${XH$m H$m
Am¡gV ^ma

(J«m‘) 
Av. Wt. of
Bulblets (g)

Hw$b  KwbZerb
R>mog nXmW© A§e 

TSS (%)

n[ad¹$Vm ‘|
bJZo dmbm

g‘¶ 
({XZm| ‘|) 
DTH

Ajr¶ :  Y«wdr¶ 
E:P

1516 - EJ«o.
1516-Agg

20.28 29.02 5.60 7.87 12.17 85.00 1.56

1552 - EJ«o.
1552-Agg

19.18 24.88 7.40 11.53 12.52 84.33 1.15

1523 - EJ«o.
1523-Agg

18.33 25.94 6.00 10.07 12.29 85.00 1.68

1524 - EJ«o.
1524-Agg

17.86 25.25 5.80 10.20 12.08 86.33 1.59

1519 - EJ«o.
1519-Agg

17.45 24.63 6.33 8.73 11.89 83.00 1.64

grAmo 5 (gr)
CO-5 (C)

14.59 20.39 6.27 9.53 11.97 84.33 1.43

grAmo 4 (gr)
CO-4 (C)

14.24 19.92 6.40 7.60 12.23 85.00 1.88

EbEgS>r 
LSD (P=0.05)

5.12 7.74 0.95 2.76 0.45 2.86 - 

MY: Marketable Yield, Mrk. (%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:
Days to Harvest, E:P- Ratio of Equatorial and Polar diameter

Iar’$ Ho$ Xm¡amZ gd©loð> VwbZr¶ {H$ñ‘ ^r‘m aoS> (20.27
Q>Z/ho.) Ho$ ‘wH$m~bo àm{á 1327, 1717, 1719 VWm
1509 ‘| 28 Q>Z/ho. go ^r A{YH$ {dnUZ ¶mo½¶ CnO
hm{gb hþB©& BZ àm{á¶m| ‘| 89 à{VeV go ̂ r A{YH$ {dnUZ
¶mo½¶ CnO hm{gb hþB© Am¡a gmW hr ¶h Omo‹S> Ed§ Vmoa dmbo
H§$Xm| go ^r ‘wº$ Wt (Vm{bH$m 1.13)& 

During kharif, Acc. 1327, 1717, 1719 and 1509
produced more than 28.0 t/ha marketable yield
and found superior over best check Bhima Red
(20.27 t/ha). These accessions also recorded
more than 89% marketable yield and were free
from doubles and bolters. (Table 1.13).
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~hþJwUH$ ß¶mO ‘|, àm{á 1551 - EJo. (21.40 Q>Z/ho.),
1523 - EJo (20.64 Q>Z/ho.), 1546 - EJo. (20.57
Q>Z/ho.) VWm 1520 - EJo. (20.03 Q>Z/ho.) ‘| A{YH$V‘
Hw$b H§$Xr¶ CnO XO© H$s JB© Omo {H$ gd©loð> VwbZr¶ {H$ñ‘
grAmo 4 (16.00 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| C„oIZr¶ ê$n go
H$ht A{YH$ Wr& BZ àm{á¶m| ‘| nm¡Y amonU Ho$ 88-90 {XZm|
~mX n[an¹$Vm hm{gb hþB©, Hw$b KwbZerb R>mog nXmW© A§e
(14.15 go 14.47 à{VeV) VWm 30 go 32 J«m‘ H$m
Am¡gV ¶m¡{JH$ H§$X ^ma XO© {H$¶m J¶m (Vm{bH$m 1.14)& 

g’o$X ß¶mO OZZÐì¶ H$m ‘yë¶m§H$Z 
nN>oVr Iar’$ Ho$ Xm¡amZ g’o$X ß¶mO OZZÐì¶ H$m
‘yë¶m§H$Z
nN>oVr Iar’$ ‘m¡g‘ ‘| Hw$b gmV g’o$X ß¶mO OZZÐì¶ H$m
‘yë¶m§H$Z {H$¶m J¶m& BZ‘| go H$moB© ̂ r d§eH«$‘ VwbZr¶ {H$ñ‘
^r‘m eŵ «m (18.59 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| ~ohVa Zht nm¶m
J¶m& 11.10 à{VeV Ho$ Hw$b KwbZerb R>mog nXmW© A§e
Ho$ gmW d§eH«$‘ S>ãë¶y 246 ‘| 19.74 Q>Z/ho. H$s
A{YH$V‘ {dnUZ ¶mo½¶ CnO hm{gb H$s JB©& d§eH«$‘ S>ãë¶y
534 ‘| ^ÊS>maU j{V g~go H$‘ (3.72 à{VeV) Wr
bo{H$Z {dnUZ ¶mo½¶ CnO ^r Ho$db 4.60 Q>Z/ho. hr nmB©

In multiplier onion, highest total bulb yield

recorded in accession 1551-Agg (21.40 t/ha),

1523-Agg (20.64 t/ha), 1546-Agg (20.57 t/ha),

1552-Agg (20.28 t/ha) and 1520-Agg (20.03

t/ha) and found superior over best check CO-4

(16.00 t/ha). These accessions also recorded

maturity (88-90 days after planting), TSS (14.15-

14.47%) and 30-32 g average compound bulb

weight (Table 1.14).

Evaluation of white onion germplasm
Evaluation of white onion germplasm
during late kharif

Total 7 white onion germplasm were evaluated
during late kharif. None of the line was superior
over check Bhima Shubhra (18.59 t/ha).
Highest marketable yield was 19.74 t/ha
recorded in line w-246 with TSS 11.10%. Storage
losses were lowest in line w-534 with 3.72% but
marketable yield was only 4.60 t/ha whereas it
was highest 40.70% in w-444 after 2 months of

Vm{bH$m 1.13 : Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr nm§M àm{á¶m§ 
Table 1.13 : Best five performing accessions during kharif 2017-18

àm{á 
Accession

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.) 
MY (t/ha)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Am¡gV H§$X
^ma (J«m‘) 
ABW (g)

Omo‹S> dmbo
H§$X

(à{VeV) 
Doubles 

(%)

Vmoa dmbo
H§$X

(à{VeV) 
Bolters 
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS (%)

VwS>mB© ‘|
bJZo dmbm

g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E : P

1327 31.87 100.00 47.80 0.00 0.00 12.16 114.0 1.04

1717 31.00 94.58 55.80 0.00 0.00 11.72 117.0 1.06

1719 29.78 89.33 67.00 0.00 0.00 11.90 114.0 1.04

1509 28.67 100.00 43.00 0.00 0.00 10.90 110.0 1.06

^r‘m aoS> (VwbZr¶)
Bhima Red (C)

20.27 84.53 50.93 0.00 0.00 11.71 117.6 1.05

^r‘m gwna (VwbZr¶)
Bhima Super (C)

13.63 66.36 46.86 1.79 0.00 11.47 117.6 1.04

^r‘m S>mH©$ aoS> (VwbZr¶)
Bhima Dark Red (C)

19.59 81.98 51.30 0.00 0.00 11.81 116.6 1.04

EbEgS>r 
LSD (P=0.05)

4.65 10.34 7.96 4.90 0.00 2.43 5.48 -

MY: Marketable Yield, Mrk(%): Marketable Bulb Percentage, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH:
Days to Harvest, E:P- Ratio of Equatorial and Polar diameter
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Vm{bH$m 1.14 : Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z dmbr nm§M ~hþJwUH$ ß¶mO àm{á¶m§ 
Table 1.14 : Best five performing multiplier onion accessions during kharif 2017-18

à{d{ï> 
Entries

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

Am¡gV H§$X ^ma
(J«m‘) 

ABW (g)

H§${XH$m/nm¡Ym 
Bulblets/
Plant

H§${XH$m H$m
Am¡gV ^ma

(J«m‘) 
Av. Wt. of
Bulblets (g)

Hw$b KwbZerb
R>mog nXmW© A§e
(à{VeV) % 

TSS

VwS>mB© ‘| bJZo
dmbm g‘¶

({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E : P

1551 EJ«o.
1551-Agg

21.40 32.10 6.73 12.07 14.24 88.67 1.98

1523 EJ«o.
1523-Agg

20.64 30.96 7.07 11.93 14.24 90.67 1.96

1546 EJ«o.
1546-Agg

20.57 30.86 6.60 12.33 14.15 89.33 2.04

1552 EJ«o.
1552-Agg

20.28 30.42 7.07 13.07 14.29 88.67 2.18

1520 EJ«o.
1520-Agg

20.03 30.04 6.93 10.87 14.47 88.67 1.99

grAmo 4 (VwbZr¶)
CO-4 (C)

16.00 24.01 7.00 12.87 14.24 91.33 1.95

grAmo 5 (VwbZr¶)
CO-5 (C)

14.93 22.39 6.87 13.60 14.37 91.33 1.73

Eb Eg S>r 
LSD (P=0.05)

3.39 5.08 0.66 1.68 0.25 3.27 -

TY: Total Yield, ABW: Average Bulb weight, TSS: Total Soluble Solids, DTH: Days to Harvest, E:P- Ratio of Equatorial and
Polar diameter

JB© O~{H$ ^ÊS>maU Ho$ Xmo ‘mh ~mX S>ãë¶y 444 ‘| ^ÊS>maU
j{V g~go A{YH$ (40.70 à{VeV) nmB© JB©& d§eH«$‘ S>ãë¶y
448 Vmoa Ed§ Omo‹S> dmbo H§$Xm| go ‘wº$ Wr Am¡a Bg‘| 24.28
Q>Z/ho. H$s {dnUZ ¶mo½¶ CnO Am¡a 10.52 à{VeV Ho$ Hw$b
KwbZerb R>mog nXmW© A§e Ho$ gmW 10.98 à{VeV ̂ ÊS>maU
j{V XO© H$s JB©& Om§Mo JE d§eH«$‘m| ‘| Hw$b KwbZerb R>mog
nXmW© A§e 10.52 go 11.52 à{VeV nm¶m J¶m O~{H$ ¶h
VwbZr¶ {H$ñ‘ ^r‘m ew^«m ‘| 11.31 à{VeV Wm& 

a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO OZZÐì¶ H$m
‘yë¶m§H$Z 
a~r ‘m¡g‘ Ho$ Xm¡amZ Hw$b 79 g’o$X ß¶mO OZZÐì¶ H$m
JwUZrH$aU Ed§ ‘yë¶m§H$Z {H$¶m J¶m {OZ‘| go {H$gr ^r
d§eH«$‘ ‘| VwbZr¶ {H$ñ‘ ^r‘m œoVm Ho$ ‘wH$m~bo ‘| ~ohVa
àXe©Z XoIZo H$mo Zht {‘bm& hmbm§{H$, Hw$b CnO Ho$ ‘m‘bo
‘| 11 d§eH«$‘ Am¡a {dnUZ ¶mo½¶ CnO Ho$ {bE 5 d§eH«$‘
‘| Am§H$S>m| H$s Ñ{ï> go g‘Vwë¶ {dnUZ ¶mo½¶ CnO XO© H$s
JB© bo{H$Z VwbZr¶ {H$ñ‘ ^r‘m œoVm (39.23 Q>Z/ho.) H$s
VwbZm ‘| H$ht A{YH$ CnO hm{gb hþB©& d§eH«$‘ S>ãë¶y 418
‘| A{YH$V‘ Hw$b CnO (42.82 Q>Z/ho.) Ho$ gmW gmW

storage whereas it was 23.27% in Bhima
Shubhra. 5.73% total loss were recorded in line
w-246 with 19.74 t/ha marketable yield. Line
w-448 was free from bolters and doubles and
storage losses were 10.98% with 24.28 t/ha
marketable yield and TSS 10.52%. % TSS raged
between 10.52 to 11.52%, whereas it as 11.31%
in variety Bhima Shubhra.

Evaluation of white onion germplasm
during rabi

Among total 79 white onion germplasm were
multiplied and evaluated during rabi season,
none of the line was showed superior to check
variety Bhima Shweta. However, 11 lines for
total yield and 5 lines for marketable yield were
statistically at par but gave higher yield as
compared check Bhima Shweta (39.23 t/ha).
Line W-418 showed highest total yield (42.82
t/ha) as well as marketable yield (42.39 t/ha).
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Vm{bH$m 1.15 : nN>oVr Iar’$ Ho$ Xm¡amZ g’o$X ß¶mO OZZÐì¶ H$m àXe©Z 
Table 1.15 : Performance of white onion germplam during late kharif

OZZÐì¶ d§eH«$‘ 
Germplasm lines

Omo‹S> dmbo H§$X 
Doubles (%)

Vmoa dmbo H§$X 
Bolters (%)

{dnUZ ¶mo½¶
CnO (Q>Z/ho.) 
Marketable
Yield (t/ha)

Hw$b CnO
(Q>Z/ho.) 
Total Yield

(t/ha)

Hw$b KwbZerb
R>mog nXmW© A§e 

TSS (%)

^ÊS>maU Ho$ Xmo
‘mh ~mX Hw$b

j{V (à{VeV) 
Total loss after
2 months (%)

S>ãë¶y 246 W-246 0.00 13.85 19.74 23.19 11.10 5.73

S>ãë¶y 448 W-448 0.00 0.00 18.72 24.28 10.52 10.98

S>ãë¶y 151 W-151 11.36 0.00 12.09 24.56 11.52 8.82

S>ãë¶y 444 W-444 8.26 8.21 11.89 14.77 11.60 40.70

S>ãë¶y 534 W-534 0.00 44.64 4.60 13.29 11.40 3.72

^r‘m ew^«m 
Bhima Shubhra

5.17 7.04 18.59 22.22 11.31 23.27

H«$mpÝVH$ {^ÞVm
C.D. (5%)

8.06 17.64 0.51

CƒVa {dnUZ ¶mo½¶ CnO (42.39 Q>Z/ho.) XO© H$s JB©&
Hw$b 61 d§eH«$‘ Vmoa dmbo H§$Xm| go ‘wº$ Wo& BZ d§eH«$‘m| ‘|
Hw$b KwbZerb R>mog nXmW© A§e H$s gr‘m 10.82 go 13.80
à{VeV Ho$ ~rM nmB© JB©& A{YH$V‘ Hw$b KwbZerb R>mog
nXmW© A§e S>ãë¶y 055 (13.80 à{VeV) ‘| 35.42
Q>Z/ho. H$s {dnUZ ¶mo½¶ CnO Ho$ gmW hm{gb H$s JB©& BZ
OZZÐì¶ d§eH«$‘m| ‘| go AmR> d§eH«$‘m| ‘| a~r ‘m¡g‘ Ho$ Xm¡amZ
13.07 à{VeV go A{YH$ Hw$b KwbZerb R>mog nXmW© A§e
XO© {H$¶m J¶m O~{H$ VwbZr¶ {H$ñ‘ ^r‘m œoVm ‘| ¶h
11.25 à{VeV Wm& d§eH«$‘ S>ãë¶y 418 ‘| 42.39 Q>Z/ho.
H$s {dnUZ ¶mo½¶ CnO Ho$ gmW ̂ ÊS>maU j{V Ho$db 14.20
à{VeV nmB© JB©& 

a~r ‘m¡g‘ Ho$ Xm¡amZ ZE OZZÐì¶ H$m ‘yë¶m§H$Z 
^mH¥$AZwn-amï´>r¶ nmXn AmZwd§{eH$ g§gmYZ ã¶yamo go àmá
{H$E JE 19 d§eH«$‘m| H$m ‘yë¶m§H$Z H$aVo hþE CZH$s VwbZm
VwbZr¶ {H$ñ‘ ^r‘m œoVm Ho$ gmW H$s JB©& H$moB© ^r d§eH«$‘
VwbZr¶ {H$ñ‘ ^r‘m œoVm (39.74 Q>Z/ho.) Ho$ ‘wH$m~bo ‘|
~ohVa Zht nm¶m J¶m& AmB©gr 505719 ‘| A{YH$V‘
{dnUZ ¶mo½¶ CnO (36.46 Q>Z/ho.) Am¡a AmB©gr 15235
‘| A{YH$V‘ Hw$b CnO (38.83 Q>Z/ho.) XO© H$s JB©& Hw$b
17 d§eH«$‘ Vmoa dmbo H§$Xm| go ‘wº$ Wo& nm¡Y amonU Ho$ 124
{XZ ~mX g^r d§eH«$‘m| ‘| Vw‹S>mB© H$s Om gH$s& BZ d§eH«$‘m|
‘| Q>rEgEg H$s gr‘m 10.84 go 12.92 à{VeV Ho$ ~rM
Wr O~{H$ VwbZr¶ {H$ñ‘ ‘| ¶h 11.20 à{VeV Wr& 

Sixty one between 10.82 to 13.80% in these lines.
Maximum TSS was recorded in line w-055
(13.80%) with marketable yield of 35.42 t/ha. 8
lines recorded TSS more than 13.07% during
rabi season in the germplasm lines, where in
check Bhima Shweta it was 11.25%. Storage
losses was only 14.20% in line W-418 with
marketable yield of 42.39 t/ha, whereas it was
54.19% loss with 39.23 t/ha marketable yield in
check variety Bhima Shubhra.

Evaluation of New Germplasm during
rabi

Total 19 lines received from NBPGR were

evaluated and compared with the check Bhima

Shweta. None of the lines were significantly

superior to check variety Bhima Shweta (39.74

t/ha. Highest marketable yield 36.46 t/ha was

observed in IC-505719(W) (36.46 t/ha) and total

yield in IC-15235(W) (38.83 t/ha). Seventeen

lines were bolter free. All lines harvested 124

days after transplanting. TSS in these lines

ranged between 10.84 to 12.92%, whereas in

check it was 11.20%.
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Vm{bH$m 1.16 : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO OZZÐì¶ H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 1.16 : Five high yielding accessions of white onion during rabi season

àm{á¶m§ 
Accessions

Hw$b CnO
(q¹$Q>b/ho.) 
Total Yield

(t/ha)

{dnUZ ¶mo½¶
CnO

(q¹$Q>b/ho.) 
Marketable
Yield (t/ha)

Am¡gV H§$X ^ma
(J«m‘) 

Av. Bulb 
Weight (g)

Omo‹S> dmbo H§$X 
Double (%)

Hw$b KwbZerb
R>mog nXmW© A§e

(à{VeV) 
TSS (%)

^ÊS>maU Ho$ 4
‘mh ~mX Hw$b

j{V (à{VeV) 
Total loss after
4 months (%)

S>ãë¶y 418 
W-418 

42.82 42.39 65.95 1.01 11.28 14.20

S>ãë¶y 507 
W-507 

42.00 40.73 66.03 1.96 11.52 49.49

S>ãë¶y 174 
W-174 

40.89 40.22 63.78 1.56 13.48 29.51

S>ãë¶y 328 
W-328 

40.73 40.73 61.10 0.00 12.00 61.54

S>ãë¶y 302 
W-302 

40.50 39.91 64.86 0.00 11.48 56.41

^r‘m œoVm 
Bhima Shweta

40.50 39.23 62.98 2.55 11.25 54.19

H«$mpÝVH$ {^ÞVm
C.D. (5%)

6.29 7.42 8.38 11.18 0.88 29.46

Vm{bH$m 1.17 : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M CnOerb àm{á¶m§ 
Table 1.17 : Five high yielding accessions of white onion during rabi season

d§eH«$‘ 
Lines

Hw$b CnO
(q¹$Q>b/ho.) 
Total Yield

(t/ha)

{dnUZ ¶mo½¶
CnO

(q¹$Q>b/ho.) 
Marketable
Yield (t/ha)

Hw$b KwbZerb
R>mog nXmW© A§e

(à{VeV) 
TSS (% )

Am¡gV H§$X 
^ma (J«m‘) 
Av. Bulb
Weight (g)

Omo‹S> dmbo 
H§$X 

Doubles 
(%)

^ÊS>maU Ho$ 4
‘mh ~mX Hw$b

j{V (à{VeV) 
Total loss after
4 months (%)

AmB©gr-505718 (S>ãë¶y)
IC-505719(W)

36.46 36.46 12.92 54.69 0.00 82.17

AmB©gr-15235 (S>ãë¶y) 
IC-15235(W)

38.83 35.50 12.12 68.71 5.15 55.49

AmB©gr-49102 (S>ãë¶y)
IC-49102 (W)

35.89 34.93 11.54 67.54 1.83 68.55

AmB©gr-50731 (S>ãë¶y) 
IC-50731(W)

37.09 34.07 11.82 63.15 8.35 87.62

AmB©gr-660863 
IC-660863

35.10 32.47 12.16 60.88 7.50 84.80

^r‘m œoVm (VwbZr¶) 
Bhima Shweta (C) 

41.40 39.74 11.20 65.99 3.56 43.82

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

6.14 8.36 0.87 11.27 28.24 29.56
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Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO OZZÐì¶ H$m
‘yë¶m§H$Z 
g’o$X ß¶mO Ho$ Hw$b 33 OZZÐì¶m| H$m JwUZrH$aU {H$¶m
J¶m Am¡a CZH$m ‘yë¶m§H$Z VwbZr¶ {H$ñ‘ ^r‘m ew^«m
(19.76 Q>Z/ho. H$s {dnUZ ¶mo½¶ CnO) Ho$ gmW {H$¶m
J¶m& {dnUZ ¶mo½¶ CnO (22.11 Q>Z/ho.) Ho$ ‘m‘bo ‘|
Om§Mm J¶m H$moB© ^r d§eH«$‘ VwbZr¶ {H$ñ‘ go ~ohVa Zht
nm¶m J¶m& A{YH$V‘ Hw$b Am¡a {dnUZ ¶mo½¶ CnO H«$‘e:
d§eH«$‘ S>ãë¶y 178 (H«$‘e: 30.07 Q>Z/ho. Ed§ 28.96
Q>Z/ho.) ‘| nmB© JB©& nm¡Y amonU Ho$ 127 {XZm| ~mX g^r
d§eH«$‘m| ‘| Vw‹S>mB© H$s Om gH$s Am¡a do g^r Vmoa dmbo H§$Xm|
go ‘wº$ Wo& d§eH«$‘ S>ãë¶y 440 {Og‘| Hw$b KwbZerb R>mog
nXmW© A§e 14 à{VeV Wm, H$mo N>mo‹S>H$a g^r d§eH«$‘m| ‘|
Hw$b KwbZerb R>mog nXmW© A§e H$s gr‘m 9.40 go 12.56
à{VeV Ho$ ~rM Wr bo{H$Z {dnUZ ¶mo½¶ CnO ~hþV H$‘
(2.46 Q>Z/ho.) nmB© JB©& 

Evaluation of white onion germplasm
during kharif

Total 33 white onion germplasm were
multiplied and evaluated with check Bhima
Shubhra (19.76 t/ha marketable yield). None of
the line was superior over check variety for
marketable yield (22.11 t/ha). Five lines were
showed statistically at par but higher yield over
check variety Bhima Shubhra. Highest total and
marketable yield was observed in line W-178
(30.07 t/ha and 28.96 t/ha, respectively). All
lines were harvested at 127 days after
transplanting and were bolter free. TSS ranged
between 9.40 to 12.56% except in line W-440
where TSS was 14% but marketable yield was
very less (2.46 t/ha).

Vm{bH$m 1.18 : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M CnOerb àm{á¶m§ 
Table 1.18 : Five high yielding accessions of white onion during rabi season

àm{á¶m§ 
Accessions

Hw$b CnO
(q¹$Q>b/ho.) 

Total Yield   (q/ha)

{dnUZ ¶mo½¶ CnO
(q¹$Q>b/ho.) 

Marketable Yield
(q/ha)

Omo‹S> dmbo H§$X 
Doubles (%)

Am¡gV H§$X ^ma
(J«m‘) 

Av. Bulb weight
(g)

Hw$b KwbZerb R>mog
nXmW© A§e
(à{VeV) 
TSS (%)

S>ãë¶y 178 
W-178

30.07 28.96 52.13 0 12.56

S>ãë¶y 448 
W-448 

30.06 25.98 61.42 1.04 10.91

S>ãë¶y 453 
W-453 

24.31 20.61 55.51 0 10.79

S>ãë¶y 344 
W-344 

24.95 21.29 54.88 1.57 11.41

S>ãë¶y 310 
W-310 

24.18 21.07 47.4 0 10.48

^r‘m ew^«m 
Bhima Shubhra

22.11 19.76 51.75 0 11.97

H«$mpÝVH$ {^ÞVm
C.D. (5%)

9.65 9.35 12.5 3.53 1.28

ß¶mO {W«ßg {W«ßg Q>¡~oH$s Ho$ {dê$Õ ß¶mO OrZ
àê$nm|/à{d{ï>¶m|/àOZZ d§eH«$‘m| H$m ‘yë¶m§H$Z 
df© 2017-18 Ho$ Xm¡amZ IoV n[apñW{V¶m| ‘| ß¶mO {W«ßg
Ho$ {dê$Õ Hw$b 156 bmb Ed§ g’o$X ß¶mO OrZàê$nm| H$s
N>§Q>mB© H$s JB©& 1-5 ñHo$b ñH$mo[a¨J H$m¶©àUmbr H$m Cn¶moJ
H$aVo hþE {W«ßg g§»¶m ({W«ßg H$s Am¡gV g§»¶m/nm¡Ym) Am¡a

Evaluation of onion genotypes/entries/
breeding lines for resistance against
onion thrips, Thrips tabaci
Total of 156 red and white onion genotypes
were screened against onion thrips under field
condition (2017-18). Data on thrips population
(Avg. No.of thrips/plant) and damage rating
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ZwH$gmZ aoqQ>J na S>mQ>m EH${ÌV {H$E JE& Om§Mo JE 156
OrZàê$nm| ‘| go, {H$gr ̂ r OrZàê$n H$m dJuH$aU AË¶{YH$
à{VamoYr VWm à{VamoYr Ho$ ê$n ‘| Zht {H$¶m J¶m& bJ^J
118 OrZàê$nm| H$m dJuH$aU g§Vw{bV à{VamoYr Ho$ Vm¡a na
{H$¶m J¶m& eof 38 OrZàê$nm| H$m dJuH$aU g§doXZerb Ho$
ê$n ‘| {H$¶m J¶m& OrZàê$nm| Ho$ ~rM Am¡gV {W«ßg g§H«$‘U
à{V nm¡Ym 14 go 21 {W«ßg Wm& OrZàê$nm| Ho$ ~rM {W«ßg
g§H«$‘U Ho$ ‘m‘bo ‘| C„oIZr¶ {^ÞVm XoIZo H$mo {‘br& 

was done using 1-5 scale scoring methodology.
Among 156 genotypes none of the genotype
was categorized as highly resistant and resis-
tant. About 118 were grouped as moderately
resistance. Remaining 38 genotypes were
susceptible. The mean thrips infestation among
the genotypes were ranging from 14 to 21
thrips/plant. A significant difference in thrips
infestation was observed among the genotypes.

Vm{bH$m 1.19 : {W«ßg à{Vamo{YVm Ho$ {bE ß¶mO OrZàê$nm| H$m ‘yë¶m§H$Z 
Table 1.19 : Evaluation of onion genotypes for thrips resistance

g§doXZerbVm gr‘m 
Susceptibility range

OrZàê$nm|
H$s g§»¶m 
No. of

genotypes

à{d{ï>¶m| H$m Zm‘ 
Name of entries

0 - 1 AË¶{YH$ à{VamoYr 
0-1 Highly Resistance

-

1 - 2 à{VamoYr 
1-2 Resistance

-

2 - 3 g§Vw{bV à{Vamo{YVm 
2-3 Moderately Resistance

118 1210, S>rAmoOrAma hmB{~«S> 8, 1639, 1623, 1635, 1619,S>rAmoOrAma hmB{~«S>
50,1608, AmaOrnr 2, S>rAmoOrAma 1050 gob., Ho$EME‘ 1, 1659, Ho$EME‘ 3,
^r‘m aoS>, hmB{~«S> Amo{Z¶Z, 1620, 1666,1217, ^r‘m {H$aU, 1699, 1653,
S>rAmoOrAma 1172 S>rAma , 1606, S>rAmoOrAma hmB{~«S> 2, AmaOrnr 3, 1552
S>rAmoOrAma 1048 gob., AmaOrnr 1, 1621, 1630, 1651, 1694, S>rAmoOrAma
hmB{~«S> ~r 1, AmaOrnr 2, 1619, 1626, S>rAmoOrAma hmB{~«S> 7,1395, 1700, ^r‘m
e{º$, 1254, AmaOrnr 3, S>rAmoOrAma 1044 gob., S>rAmoOrAma hmB{~«S> 56, hmB{~«S>
441, 1211, ^r‘m bmBQ> aoS>, AmaOrnr 5, 1625, 1605, Ho$EME‘ 2, ^r‘m aoS>,
1622, 1647, AmaOrnr 4, 1636, 1620, 1657, 1617, 1624, 1609, Ho$EME‘
4, 1655, 1660, S>rAmoOrAma hmB{~«S> 6, AmaOrnr 1, Ho$EME‘ 3, ^r‘m g’o$X, ^r‘m
œoVm, EM Q>r-OrAma- E E‘7, EMQ>r-OrAma-2E-E‘ (Eggr), EMQ>r-OrAma-2 E-E‘
6,  EMQ>r-OrAma-2 E-E‘7- ~r~r (Eggr), EMQ>r-OrAma-4E-E‘ 7 (15), AmB© 9
B© 5 (S>ãë¶y) E’$ 4 E‘ 3 EgEZOr, AmB© 9 *B© 5 (S>ãë¶y) S>rAmoOrAma EgEZOrAmonr,
’w$bo g’o$X, nrHo$dr ìhmBQ>, CX¶nwa 102, W 172-D4, W 453 M8, S>ãë¶y 009 ES>r
3, S>ãë¶y 009 ES>r 4,  S>ãë¶y 045 ,S>ãë¶y 125, S>ãë¶y 218, S>ãë¶y 306 ES>r 4,
S>ãë¶y 310, S>ãë¶y 344, S>ãë¶y 353 E‘ 3, S>ãë¶y 358, S>ãë¶y 361, S>ãë¶y 364,
S>ãë¶y 402 ES>r 4, S>ãë¶y 407 ES>r 4, S>ãë¶y 408 B©Eb 10, S>ãë¶y 408 B©Eb 9,
S>ãë¶y 439 E‘ 7, S>ãë¶y 440 E‘ 3, S>ãë¶y 441 E‘ 8, S>ãë¶y 442 E‘ 4, S>ãë¶y
444, S>ãë¶y 444 ES>r 4, S>ãë¶y 448 ~rAma 6, S>ãë¶y 448 ~rAma 8, S>ãë¶y 448 E‘
3, S>ãë¶y 453 E‘ 8, S>ãë¶y 477 E‘ 3, S>ãë¶y 487, S>ãë¶y 500, S>ãë¶y 275 E‘ 3,
S>ãë¶y Ornr grAmoE‘nr, S>ãë¶y 177, S>ãë¶y 411 ES>r 4, S>ãë¶y 448, S>ãë¶y 186 ES>r
6, S>ãë¶y 085 ES>r 4, S>ãë¶y 186 ES>r 6 

1210, DOGRHy8, 1639, 1623, 1635, 1619, DOGRHy50, 1608, RGP2, DOGR
1050 Sel, KHM1, 1659, KHM3, Bhima Red, Hy Onion, 1620, 1666, 1217,
Bhima Kiran, 1699, 1653, DOGR1172DR, 1606, DOGRHy2, RGP3, 1552
DOGR 1048 Sel, RGP1, 1621, 1630, 1651, 1694, DOGRHyB1, RGP2, 1619,
1626, DOGRHy7,1395, 1700, Bhima Sakthi, 1254, RGP3, DOGR1044 Sel,
DOGRHy56, Hyb441, 1211, Bhima Light Red, RGP5, 1625, 1605, KHM2,

Continued on next page...
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g§doXZerbVm gr‘m 
Susceptibility range

OrZàê$nm|
H$s g§»¶m 
No. of

genotypes

à{d{ï>¶m| H$m Zm‘ 
Name of entries

Bhima Red, 1622, 1647, RGP4, 1636, 1620, 1657, 1617, 1624, 1609, KHM4,
1655, 1660, DOGRHy6, RGP1, KHM3, Bhima Safed, Bhima Shweta, HT GR
1A M 7, HT GR 2A M(SC), HT GR 2A M6 , HT GR 2A M7 BB (SC), HT GR
4AM7 (15), I 9 *E 5 (W)F4M3SNG, I 9 *E 5 (W) DOGR SNGOP, Phule Safed,
PKV White, Udaipur 102, W 172 AD 4,  W 453 M8 , W 009 AD 3, W 009 AD
4, W045, W 125,W 218, W 306 AD 4,W 310, W 344, W 353 M3, W 358, W361,
W364, W 402 AD 4 ,W 407 AD 4, W 408 EL 10, W 408 EL 9, W 439 M7, W 440
M 3, W 441 M 8, W 442 M 4, W 444, W 444 AD 4, W 448BR 6, W 448 BR 8, W
448 M 3, W 453 M 8, W 477 M 3, W 487 , W 500, W 275 M 3, W GP COMP,
W177, W411 AD 4, W448, W 186 AD 6, W085 AD 4, W 186 AD 6

3 - 4 g§doXZerb 
3-4 Susceptible

38 1665,1661,1658,1650,1634,1687,1649,1615,1668,1632,1613,161,
AH$m© nrVmå~a, EMQ>r OrAma 1gr E‘ 7 (15), EMQ>r-OrAma-2E-E‘ 6 ~r~r, EMQ>r-
OrAma-2 ~r-E‘ 6 ~r~r, EMQ>r-OrAma-3 ~r-E‘ 7, EMQ>r-OrAma-3 ~r-E‘ 7,
EMQ>r-OrAma-5 ~r-E‘ 6 EgE‘gr, S>ãë¶y 483 E‘ 3, S>ãë¶y 127 ES>r 4, S>ãë¶y
143, S>ãë¶y 147 E‘ 5, S>ãë¶y 172, S>ãë¶y 203, S>ãë¶y 253, S>ãë¶y 286, S>ãë¶y
340, S>ãë¶y 340 B©Eb-7, S>ãë¶y 355, S>ãë¶y 355 ES>r 4, S>ãë¶y 367 S>ãë¶y 4,
S>ãë¶y 390, S>ãë¶y 396 ES>r 4, S>ãë¶y 405, S>ãë¶y 443 E‘ 5, S>ãë¶y 504 E‘ 3,
S>ãë¶y 521 E‘ 3, S>ãë¶yEMQ>r 23 E

1665,1661,1658,1650,1634,1687,1649,1615,1668,1632,1613,1616, Arka
Pitamber, HT GR 1C M7 (15), HT GR 2A M6 BB, HT GR 2B M 6, HTGR 3B
M7, HTGR 5B M6 SMC, W 483 M3, W 127 AD 4, W 143,W 147 M5, W 172,W
203, W 253,W 286, W 340, W 340 EL-7, W 355, W 355 AD 4, W 367 AD 4, W
390, W 396 AD 4, W 405, W 443 M 5, W 504 M 3, W 521 M3, WHT 23 A

4 - 5 Cƒ g§doXZerb 
4-5 Highly Susceptible

-

Hw$b 
Total

156

Continued from previous page...

ß¶mO d§eH«$‘m| ‘| Ob ^amd X~md Ho$ à^md H$m
‘yë¶m§H$Z H$aZm 
Iar’$ ß¶mO Ho$ {bE Ob ^amd AWdm ‘¥Xm H$m ~m‹T>J«ñV
hmoZm EH$ à‘wI ~mYm h¡& Ob ^amd X~md hmoZo na ß¶mO H$s
nm¡X ‘| n¶m©á CnO ZwH$gmZ XoIZo H$mo {‘bVm h¡& Iar’$
2018 ‘| H¥${Ì‘ ê$n go Ob ̂ amd H$aHo$ {Z¶§{ÌV n[apñW{V
‘| EH$ IoV narjU {H$¶m J¶m& VoB©g àJV ß¶mO d§eH«$‘m|
Am¡a 12 ß¶mO {H$ñ‘m| H$s 45 {XZ nwamZr nm¡X H$mo ßbmpñQ>H$
Ho$ J‘bm| ‘| amonm J¶m Am¡a CÝh| 30 {XZm| VH$ ~‹T>Zo {X¶m
J¶m& 30 {XZm| Ho$ ~mX, nm¡Ym| H$mo ‘¥Xm Ho$ gVh go 3 go‘r.
D$na VH$ Ob dmbo Q>¢H$ ‘| J‘bm| H$mo aIH$a Ob ^amd
CnMma Ho$ VhV aIm J¶m& bJmVma Xg {XZm| VH$ Ob ̂ amd
CnMma H$mo Amamo{nV {H$¶m J¶m Am¡a CgHo$ ~mX nm¡Ym| H$mo

Assessing the effect of water logging
stress in onion lines

Water logging or soil flooding is the major
obstacle for kharif onion production. Onion
seedlings subjected to waterlogging stress
suffer from substantial yield losses. An
experiment was carried out in controlled
condition by creating an artificial waterlogging
during kharif, 2018.The 45 days old seedlings for
23 advanced onion lines and 12 onion varieties
were planted in plastic pots and allowed to
grow for 30 days. After 30 days the plants were
subjected to water-logging treatment by placing
the pots in tank containing water to a level of 3
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dgybr Ho$ {bE aIm J¶m& nm¡Ym| H$s à{V{XZ {ZJamZr H$s JB©
Am¡a Bg Xm¡amZ Ob ^amd n[apñW{V Ho$ VhV BZHo$ ~‹T>dma
ì¶dhma Am¡a CÎmaOr{dVm {Xdgm| H$s g§»¶m Ho$ {bE ‘yë¶m§H$Z
{H$¶m J¶m& Ob ^amd CnMma Ho$ 10 {XZm| ~mX CÎmaOr{dVm
{Xdgm| H$s g§»¶m VWm nm¡Ym dgybr Ho$ AmYma na à{d{ï>¶m|
H$mo Ob ^amd g{hîUw Ed§ g§doXZerb Ho$ ê$n ‘| dJuH¥$V
{H$¶m J¶m& {H$ñ‘m| ‘|, ^r‘m gwna, ^r‘m aoS>, ^r‘m amO,
^r‘m g’o$X, ^r‘m ew^«m, ’w$bo g’o$X VWm nrHo$dr ìhmBQ> ‘|
CnMma Ho$ 10 {XZm| Ho$ Xm¡amZ 100 à{VeV CÎmaOr{dVm
XoIZo H$mo {‘br, hmbm§{H$, {H$ñ‘m| Ho$ ~rM dgybr à{VeV ‘|
ì¶mnH$ {^ÞVm nmB© JB©& AÜ¶¶Z H$s JBª {H$ñ‘m| Ho$ ~rM,
ß¶mO {H$ñ‘ ^r‘m gwna, ^r‘m aoS> Am¡a ^r‘m e{º$ ‘|
A{YH$V‘ CJmhr (80-90 à{VeV) XO© H$s JB©& Bgr
àH$ma, Om§Mo J¶o 23 ß¶mO CÞV d§eH«$‘m| ‘|, A{YH$V‘
CÎmaOr{dVm à{VeV (90 go100) Am¡a AÀN>r dgybr (80
go 100 à{VeV) H$mo S>rAmoOrAma-hmB{~«S>-3, S>rAmoOrAma
- hmB{~«S>-50, Ho$EM-E‘-1, AmaOrnr 5 VWm E‘Eg
100 � ̂ r‘m eŵ «m ‘| XO© {H$¶m J¶m ({MÌ1.7)& AV: 100
à{VeV CÎmaOr{dVm Am¡a 100 à{VeV CJmhr dmbo
S>rAmoOrAma - hmB{~«S> - 50 H$mo Ob ̂ amd Ho$ à{V g{hîUw
ß¶mO CÞV d§eH«$‘ Ho$ ê$n ‘| dJuH¥$V {H$¶m J¶m& Bgr àH$ma,
N>§Q>mB© {H$E JE 72 ß¶mO  OZZÐì¶ ‘| go, N>: ß¶mO à{d{ï>¶m|
¶Wm S>ãë¶y 172, S>ãë¶y 395, àm{á 1133, àm{á 1619,
àm{á 1653 Am¡a àm{á 1664 H$s nhMmZ Ob ̂ amd g{hîUw
Ho$ Vm¡a na H$s JB©& BgHo$ Abmdm, ß¶mO {H$ñ‘ ^r‘m S>mH©$
aoS> ‘| Ob ^amd n[apñW{V¶m| Ho$ VhV 100 à{VeV
CÎmaOr{dVm XoIZo H$mo {‘br hmbm§{H$, Bg {H$ñ‘ ‘| 30
à{VeV go ^r H$‘ Ý¶yZV‘ CJmhrCJmhr à{VeV Ho$ gmW
X~md CnMma Ho$ CnamÝV CJmhr H$aZo ‘| g’$bVm Zht {‘b
gH$s& AV: Ob ^amd X~md hoVw ^r‘m S>mH©$ aoS> {H$ñ‘ H$mo
gdm©{YH$ g§doXZerb {H$ñ‘ Ho$ ê$n ‘| dJuH¥$V {H$¶m J¶m& 

cm above the soil surface. Water logging
treatment was imposed for continuous 10 days
after that plants were kept for recovery. Plants
were monitored daily for evaluating growth
behaviour and number of survival days under
water logging condition. The entries were
categorised as water logging tolerant and
susceptible. Among the varieties, Bhima Super,
Bhima Red, Bhima Raj, Bhima Safed, Bhima
Shubhra, Phule Safed and PKV White recorded
with 100% survival during 10 days of treatment
however, recovery percentage greatly varies
among varieties. Bhima Super, Bhima Red and
Bhima Shakti recorded with maximum
recovery (80-90%) among the studied varieties.
Among 23 onion advanced lines, maximum
survival percentage (90-100) and good recovery
(80-100%) was recorded in DOGR Hy3, DOGR
Hy50, KH-M-1, RGP-5 and MS100 x Bhima
Shubhra (Fig. 1.7). Thus, DOGR Hy50 with
100% survival and 100% recovery was
categorised as the water logging tolerant onion
advanced line. Among 72 onion germplasm, 6
onion entries viz., W 172, W 395, Acc. 1133. Acc.
1619, Acc. 1653 and Acc. 1664 were identified
as water logging tolerant. Additionally, onion
variety Bhima Dark Red showed 100% survival
during water logging however this variety
failed to recover after the stress treatment with
minimum recovery percentage less than 30%.
Hence, Bhima Dark Red was categorized as the
most sensitive onion variety for water logging
stress.

{MÌ 1.7 : Ob ^amd X~md g{hîUwVm Ho$ {bE
M¶{ZV ß¶mO d§eH«$‘m| H$m àXe©Z 
Fig. 1.7 : Performance of selected onion
lines for waterlogging stress tolerance
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ß¶mO d§eH«$‘m| ‘| gyIm X~md Ho$ à^md H$m
‘yë¶m§H$Z
a~r 2017-18 Ho$ Xm¡amZ dfm© go ~Mmd dmbr n[apñW{V Ho$
VhV gyIm X~md ‘| 12 ß¶mO {H$ñ‘m| g{hV Hw$b 40 ß¶mO
d§eH«$‘m| H$m ‘yë¶m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$¶m
J¶m& H§$X XrKuH$aU AdñWm (nm¡Y amonU Ho$ 55 go 80 {XZ
~mX) Ho$ Xm¡amZ bJmVma 25 {XZm| VH$ qgMmB© H$mo amoH$H$a
gyIm X~md H$s H¥${Ì‘ pñW{V CËnÞ H$s JB©& H§$Q´>mob ßbm°Q>m|
‘| {Z¶{‘V qgMmB© H$m AZwnmbZ {H$¶m OmVm ahm& H§$Q´>mob
nm¡Ym| H$s VwbZm ‘| gyIm X~md H$s à{V{H«$¶m ‘| AÜ¶¶Z {H$E
JE g^r d§eH«$‘m| ‘| nm¡Ym Ob pñW{V (25 go 30 à{VeV)
Am¡a Šbmoamo{’$b ‘mÌm ‘| C„oIZr¶ H$‘r XoIZo H$mo {‘br&
gyIm X~md H$s à{V{H«$¶m ‘| H§$X ^ma ‘| à{VeV ~Xbmd Ho$
AmYma na AÜ¶¶Z {H$E JE g^r d§eH«$‘m| H$mo dJuH¥$V {H$¶m
J¶m& ß¶mO {H$ñ‘m| Ho$ ~rM ^r‘m g’o$X, ^r‘m {H$aU Am¡a
nygm ìhmBQ> amCÊS> ‘| AÝ¶ {H$ñ‘m| H$s VwbZm ‘| H§$X ^ma ‘|
Ý¶yZV‘ H$‘r XO© H$s JB© Am¡a Bgr{bE BÝh| gyIm g{hîUw Ho$
ê$n ‘| dJuH¥$V {H$¶m J¶m& O~{H$ ß¶mO H$s VrZ {H$ñ‘| ¶Wm
’w$bo g’o$X, ^r‘m bmBQ> aoS> Ed§ ^r‘m amO gyIm X~md Ho$
à{V AË¶{YH$ g§doXZerb nmB© JBª {OZ‘| H§$X ^ma ‘|
A{YH$V‘ H$‘r (60 go 66 à{VeV) XO© H$s JB©& Bgr
àH$ma, àJV d§eH«$‘m| Ho$ ~rM, AmR> d§eH«$‘ gyIm g{hîUw
nmE JE {OZ‘| H§$X ^ma ‘| H$‘ H$‘r (20 à{VeV) nmB© JB©
Am¡a H§$X ^ma ‘| 60 à{VeV go ^r A{YH$ ~Xbmd dmbo Xmo
d§eH«$‘m| H$mo gyIm X~md Ho$ à{V AË¶{YH$ g§doXZerb Ho$
ê$n ‘| dJuH¥$V {H$¶m J¶m ({MÌ 1.8)& Bgr àH$ma, N>§Q>mB©
{H$E JE 100 ß¶mO OZZÐì¶m| ‘|, Zm¡ g’o$X ß¶mO à{d{ï>¶m|
(S>ãë¶y - 448, S>ãë¶y -364, S>ãë¶y -125, S>ãë¶y -
009, S>ãë¶y -443, S>ãë¶y -483, S>ãë¶y -437, S>ãë¶y
-085 VWm S>ãë¶y -143) Am¡a Mma bmb ß¶mO à{d{ï>¶m|
(àm{á 1658, àm{á 1620, àm{á 1604 Ed§ àm{á 1656)
H$mo Cƒ gyIm g{hîUw Ho$ ê$n ‘| dJuH¥$V {H$¶m J¶m ({ZH«$m
n[a¶moOZm [anmoQ>© Ho$ VhV d{U©V {ddaU)& Hw$b {‘bmH$a,
^r‘m amO Am¡a Ho$EM - E‘ - 3, gyIm X~md Ho$ à{V
gdm©{YH$ g§doXZerb nmE JE Am¡a S>ãë¶yEMQ>r - 231 E,
S>rAmoOrAma hmB{~«S> 8, S>rAmoOrAma 1044 VWm EMQ>r -
OrAma - 5 ~r - E‘ 7 H$mo gyIm g{hîUw Ho$ ê$n ‘| XO©
{H$¶m J¶m& 

Assessing drought stress effect in onion
lines

An experiment was conducted to evaluate 40
onion lines including 12 onion varieties
subjected to drought stress under Rain-out
shelter during Rabi 2017-18. Drought stress was
imposed by with-holding irrigation for
continuous 25 days during bulb enlargement
stage (55-80 DAT). Routine irrigation schedule
was followed for control plots. Significant
reduction in plant water status (25-30%) and
chlorophyll content was recorded in all the
studied lines in response to drought stress as
compared to control plants. All the studied
lines were categorized on the basis of percent
change in bulb weight in response to drought
stress. Among the onion varieties viz. Bhima
Safed, Bhima Kiran and Pusa White Round
recorded with minimum reduction in bulb
weight as compared to other varieties hence
categorized as drought tolerant. Whereas, three
onion varieties viz. Phule Safed, Bhima Light
Red and Bhima Raj found to be highly
susceptible to drought stress with maximum
reduction in bulb weight (60-66%). Similarly,
among the advanced lines, eight lines found to
be drought tolerant with less reduction in bulb
weight (>20%) and two lines with more than
60% change in bulb weight were categorized as
highly prone to drought stress (Fig. 1.8).
Similarly, among the 100 onion germplasm
screened; nine white onion entries (W-448, W-
364, W-125, W-009, W-443, W-483, W-437, W-
085 and W-143) and four red onion entries (Acc.
1658, Acc. 1620, Acc. 1604 and Acc. 1656) were
categorized as highly drought tolerant (detailed
mentioned under NICRA project report). Taken
together, Bhima Raj and KH-M-3 were found to
be most susceptible to drought stress and
WHT-231A, DOGR Hybrid 8, DOGR 1044 and
HT-GR-5B-M7 were recorded to be drought
tolerant.
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a~r ‘m¡g‘ Ho$ Xm¡amZ XrK© àXr{áH$mb n[apñW{V¶m|
Ho$ VhV ^mH¥$AZwn - grAmB©Q>rEM, lrZJa ‘|
ß¶mO OZZÐì¶ H$m ‘yë¶m§H$Z 
a~r ‘m¡g‘ Ho$ Xm¡amZ ß¶mO OZZÐì¶ H$s Xmo VwbZr¶ {H$ñ‘m|
Ho$ gmW Hw$b 76 d§eH«$‘m| H$m ‘yë¶m§H$Z Ed§ g§ajU {H$¶m
J¶m& g§ñWmZ ‘| ß¶mO OZZÐì¶ H$s {dnUZ ¶mo½¶ CnO
(q¹$Q>b/ho.) ‘| C„oIZr¶ {^ÞVm XoIZo H$mo {‘br Omo {H$
59.52 go 797.74 q¹$Q>b/ho. Ho$ ~rM Wr Am¡a Am¡gV
{dnUZ ¶mo½¶ CnO 448.29 q¹$Q>b/ho. nmB© JB©&
grAmB©Q>rEM - Amo - 65 ‘| g~go A{YH$ Hw$b CnO nmB©
JB© Am¡a BgH$m àXe©Z gd©loð> VwbZr¶ {H$ñ‘ ~«mCZ ñno{Ze
(365.65 q¹$Q>b/ho.) Ho$ ‘wH$m~bo ‘| ~ohVa nm¶m J¶m& Bg
OZZÐì¶ ‘|, 0.90 go‘r. Ho$ Am¡gV Ho$ gmW J«rdm H$s ‘moQ>mB©
0.43 go 1.64 go‘r. Ho$ ~rM Wr& ~«mCZ ñno{Ze VwbZr¶
{H$ñ‘ ‘| 1.64 go‘r. H$s A{YH$V‘ J«rdm ‘moQ>mB© nmB© JB©&
BgHo$ gmW hr Hw$b KwbZerb R>mog nXmW© A§e (à{VeV)
Ho$ {bE OZZÐì¶m| ‘| C„oIZr¶ {^ÞVm nmB© JB©& OZZÐì¶m|
‘| 13.16 Ho$ Am¡gV Ho$ gmW Hw$b KwbZerb R>mog nXmW©
A§e H$s gr‘m 7.25 go 20.20 Ho$ ~rM nmB© JB©& VwbZr¶
~«mCZ ñno{Ze {H$ñ‘ ‘| 13.38 à{VeV Hw$b KwbZerb R>mog
nXmW© A§e nm¶m J¶m& Hw$b KwbZerb R>mog nXmW© A§e Ho$
{bE N>: OrZàê$nm| Zo VwbZr¶ {H$ñ‘ H$mo nrN>o N>mo‹S> {X¶m
Am¡a grAmB©Q>rEM-Amo-46 ‘| g~go A{YH$ Hw$b KwbZerb
R>mog nXmW© A§e nm¶m J¶m&

Evaluation of onion germplasm at CITH,
Srinagar under long day conditions
during rabi season

Total of 76 lines including two checks of onion

germplasm were evaluated and conserved

during rabi. The marketable yield (q/ha) of

onion germplasm with the institute varied

significantly. It ranged from 59.52 to 797.74

q/ha and the average marketable yield was

estimated to be 448.29 q/ha. CITH-O-65 was

the highest total yielder and performed

significantly superior over best check Brown

Spanish (365.65 q/ha). In this germplasm, neck

thickness ranged from 0.43 cm to 1.64 cm with

an average of 0.90 cm. Brown Spanish check

had the highest neck thickness of 1.64 cm.

Significant differences were observed in

germplasm for TSS (%) also. The TSS of the

germplasm ranged from 7.25 to 20.20 with an

average of 13.16. Check Brown Spanish was

found to have a TSS of 13.38. Six genotypes

surpassed the check for TSS and CITH-O-46

had the highest TSS. 

{MÌ 1.8 : gyIm X~md g{hîUwVm Ho$ {bE M¶{ZV ß¶mO d§eH«$‘m| H$m àXe©Z 
Fig. 1.8 : Performance of selected onion lines for drought stress tolerance
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a~r Ho$ Xm¡amZ XrK© àXr{áH$mb n[apñW{V¶m| ‘|
^mH¥$AZwn-grAmB©Q>rEM, lrZJa ‘| {ZXoemb¶ go
àmá {dXoer ß¶mO g§H$bZm| H$m àXe©Z 
a~r Ho$ Xm¡amZ ^mH¥$AZwn-grAmB©Q>rEM, lrZJa ‘| VwbZr¶
{H$ñ‘m| Ho$ gmW gmW ̂ mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ
{ZXoemb¶ go àmá Hw$b 34 {dXoer ß¶mO d§eH«$‘m| H$m
‘yë¶m§H$Z {H$¶m J¶m& d§eH«$‘m| ‘| 206.53 q¹$Q>b/ho. Ho$
Am¡gV Ho$ gmW 106.06 go 409.33 q¹$Q>b/ho. H$s gr‘m
Ho$ ~rM {dnUZ ¶mo½¶ H§$Xr¶ CnO ‘| C„oIZr¶ {^ÞVm XoIZo
H$mo {‘br& Ho$db EH$ d§eH«$‘ B©gr 731204 (409.33
q¹$Q>b/ho.) Zo hr {dnUZ ¶mo½¶ H§$Xr¶ CnO Ho$ ‘m‘bo ‘|
VwbZr¶ {H$ñ‘ ~«mCZ ñno{Ze (365.65 q¹$Q>b/ho.) H$mo
nrN>o N>mo‹S>m& g§H$bZm| Ho$ ~rM Q>rEgEg Ho$ ‘m‘bo ‘| C„oIZr¶
{^ÞVm XoIZo H$mo {‘br Omo 12.37 Ho$ Am¡gV Ho$ gmW 9.63
go 18.55 H$s gr‘m ‘| Wr& Ho$db Xmo g§H$bZm| (B©gr
731220 Ed§ B©gr 731221) Zo hr Q>rEgEg ‘| VwbZr¶
{H$ñ‘ ~«mCZ ñno{Ze (13.55 à{VeV) H$mo nrN>o N>mo‹S>m& 

dÝ¶ E{b¶‘ àOm{V¶m| ‘| E{b¶‘ grnm H«$mg
hñVm§VaUr¶ ‘mH©$am| H$s nhMmZ 
AZoH$ amoJm| H$m CnMma H$aZo ‘| nmaån[aH$ Am¡fYr¶ ar{V Ho$

Performance of exotic onion collections
of ICAR-DOGR at CITH, Srinagar under
long day conditions during rabi

Total 34 exotic onion lines received from ICAR-
DOGR including check were evaluated at
ICAR-CITH Srinagar during rabi season. The
lines showed significant differences for
marketable bulb yield that ranged from 106.06
to 409.33 q/ha with an average of 206.53 q/ha.
Only one line EC-731204 (409.33 q/ha)
surpassed the check Brown Spanish (365.65
q/ha). The collections exhibited significant
differences for TSS (%), which ranged from 9.63
to 18.55 with an average value of 12.37. Only
two collections (EC-731220 and EC-731221)
surpassed Brown Spanish for TSS (13.55%).

Identification of Allium cepa cross-
transferable markers in wild Allium
species

Allium species have been employed for a long
time in traditional medical practice to treat a

Vm{bH$m 1.20 : ^mH¥$AZwn-grAmB©Q>rEM, lrZJa ‘| gd©loð> nm§M OZZÐì¶ d§eH«$‘ 
Table 1.20 : Best five germplasm lines at CITH-Srinagar

à{d{ï> 
Entry

Hw$b CnO
(q¹$Q>b/ho.) 
Total Yield 
(q/ha)

{dnUZ ¶mo½¶ CnO
(q¹$Q>b/ho.) 

Marketable Yield
(q/ha)

Omo‹S> dmbo 
H§$X 

Doubles 
(%)

Am¡gV H§$X ^ma
(J«m‘) 

Av. Bulb weight
(g)

Hw$b KwbZerb
R>mog nXmW© A§e

(à{VeV) 
TSS (%)

grAmB©Q>rEM-Amo-65
CITH-O-65 

869.36 797.74 7.14 207.86 12.65

grAmB©Q>rEM-Amo-2 
CITH-O-2

829.66 272.02 2.50 199.06 8.83

grAmB©Q>rEM-Amo-29-2
CITH-O-29-2 

774.70 714.41 0.00 185.12 15.55

grAmB©Q>rEM-Amo-8-1
CITH-O-8-1

769.10 751.74 0.00 180.00 11.79

grAmB©Q>rEM-Amo-16 
CITH-O-16 

726.43 677.15 2.78 165.72 12.48

~«mCZ ñno{Ze 
Brown Spanish

372.48 365.65 2.29 128.22 13.38

¶obmo ½bmo~ 
Yellow Globe

536.98 160.73 5.26 128.86 9.73

H«$mpÝVH$ {^ÞVm 
CD (5%) LS

293.17 267.09 NS - 4.22
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A§VJ©V b§~o g‘¶ Ho$ {bE E{b¶‘ àOm{V¶m| H$mo AmO‘m¶m
OmVm ahm h¡& loð> {H$ñ‘m| H$s JwUdÎmm Am¡a X~md g{hîUwVm
‘| gwYma bmZo Ho$ {bE dÝ¶ E{b¶‘ àOm{V¶m| H$m Aën XmohZ
{H$¶m J¶m h¡& Bg{bE, ¶h Oê$ar h¡ {H$ E{b¶‘ OZZÐì¶
Ho$ g§ajU Ed§ {Q>H$mD$ à~§YZ Ho$ {bE dÝ¶ E{b¶‘ OrZmo‘
H$s O{Q>bVmAm| H$m Iwbmgm H$aZo hoVw à¶mg {H$E OmE§& ̂ maV
‘| Hw$N> dÝ¶ OZZÐì¶m| ‘| AmZwd§{eH$ gå~ÕVm H$m ‘yë¶m§H$Z
H$aZo Ho$ {bE Hw$N> EgEgAma ‘mH©$a H$m Cn¶moJ {H$¶m J¶m
h¡ bo{H$Z A^r ^r AZoH$ bmoH${à¶ dÝ¶ E{b¶‘ àOm{V¶m|
H$m bjUdU©Z {H$¶m OmZm eof h¡ Am¡a E{b¶‘ àOm{V¶m| Ho$
gmW BZH$s AmZwd§{eH$ gå~ÕVm H$m ‘yë¶m§H$Z H$aZo H$s
Oê$aV h¡& E{b¶‘ AZwg§YmZ ‘| ‘m¡OyXm H$‘r H$mo nyam H$aZo
Ho$ {bE 30 EgEgAma ‘mH©$am| Ho$ gmW Hw$b 8 dÝ¶ E{b¶‘
àOm{V¶m| H$m bjUdU©Z {H$¶m J¶m& dÝ¶ E{b¶‘ àOm{V¶m|
‘| g^r ß¶mO EgEgAma ‘mH©$a H«$mg hñVm§VaUr¶ Wo
(Vm{bH$m 1.21)& 

variety of diseases. Wild Allium species are
underutilized for improving quality and stress
tolerance of elite cultivars. It is therefore,
envisaged that efforts shall be made to unravel
the complexities of the wild Allium genome for
conservation and sustainable management of
Allium germplasm. Few SSR markers were
utilized to evaluate genetic relatedness in few
wild germplasm in India, still a large number
of popular wild Allium species remain
uncharacterized and their genetic relatedness
with Allium species needs evaluation. To fill the
existing lacuna in Allium research, 8 wild
Allium species characterized with 30 SSR
markers. All onion SSR markers were cross-
transferable in wild Allium species (Table 1.21).

Vm{bH$m 1.21 : AmR> dÝ¶ OZZÐì¶m| ‘| EgEgAma ‘mH©$am| H$s H«$mg hñVm§VaUr¶Vm  
Table 1.21 : Cross-transferability of SSR markers in 8 wild germplasms

H«$
.g

§. S
.N
o
.

‘m
H©$

a 
M
ar
ke
r

dÝ¶ Wild

A
tu
b

A
fis

A
cA

g
5M

A
cA

g
3M

T

A
al
tA
28
4

A
cA

A
g
4E

T

A
am

p
A
18
72
4

A
am

p
A
60
94
83

1 ACM04 - + + + + + + +

2 ACM08 - - + + + + + +

3 ACM54 + - + + - - + +

4 ACM66 + - + + + + + +

5 ACM69 + - + + + + + +

6 ACM80 + - + + + + + +

7 ACM93 - - + - - + - +

8 ACM154 - - + + + + + +

9 ACM18 + + + + + + + +

10 ACM33 - + + + + + + +

11 ACM34 + - + + + + + +

12 ACM38 - - + + + + + -

13 ACM47 - + - - - - - -

14 ACM77 - + - + - + + -

15 ACM81 + - + + + + + +

H«$
.g
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.N
o
.
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H©$
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A
tu
b

A
fis

A
cA

g
5M

A
cA

g
3M

T

A
al
tA
28
4

A
cA

A
g
4E

T

A
am

p
A
18
72
4

A
am
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16 ACM180 - + + + + + + +

17 ACM78 - + + + + + + +

18 ACM94 + - + + + + + +

19 ACM119 + - + + + + + +

20 ACM146 + - + + + + + -

21 ACM171 - - + + + - + +

22 ACM147 + - + + + + - -

23 ACM168 + - + - + + + -

24 ACM133 - - + + + - + +

25 ACM125 - - + + - + - -

26 ACM151 + + - + - - - -

27 ACM229 + + - - - - - -

28 ACM170 - + + - - + - -

29 ACM16 + + + - + - - -

30 ACM115 - + - + - - + +
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ß¶mO {W«ßg Ho$ {dê$Õ à{Vamo{YVm Ho$ {bE dÝ¶
ß¶mO OZZÐì¶ H$s ñH«$sqZJ 
Bg AÜ¶¶Z Ho$ {bE bJ^J 69 àm{á¶m| H$m Cn¶moJ {H$¶m
J¶m& {W«ßg Ho$ {dê$Õ nm¡Ym| H$s ñH«$sqZJ ~bmV² ng§X Ho$
‘mÜ¶‘ go H$s JB©& nm¡Y amonU Ho$ 75 {XZm| CnamÝV àË¶oH$
nwZamd¥{V ‘| ¶mÑpÀN>H$ ê$n go M¶Z {H$E JE 5 nm¡Ym| Ho$ {bE
ZwH$gmZ aoqQ>J (1 go 5 ñHo$b) Xr JB©& n[aUm‘m| go nVm
Mbm {H$ nm§M OZZÐì¶ à{Vajr AWdm AË¶{YH$ à{VamoYr
nmE JE& H$moB© ^r OZZÐì¶ AË¶{YH$ g§doXZerb dJ© ‘| Zht
nm¶m J¶m& 

~¢JZr Yã~m amoJ Ho$ {bE ß¶mO OrZàê$nm| H$s
ñH«$sqZJ 
~¢JZr Yã~m amoJ Ho$ g§~§Y ‘| Hw$b 142 ß¶mO OrZàê$nm|

Screening of wild onion germplasm for
resistance against onion thrips

About 69 accessions are taken for the study.
Plants were screened through forced choice
against thrips. Damage rating (1-5 scale) given
for 5 randomly selected plants in each
replication at 75DAP and the results revealed
that 5 germplasm were found to be immune/
highly resistant. No germplasm fell under the
highly susceptible category. 

Screening of onion genotypes for
purple blotch

Total 142 onion genotypes (including 7 red and
5 white check varieties) were screened for

ñnmoS>moßQ>oam EpŠgJwAm Ho$ {dê$Õ à{Vamo{YVm Ho$
{bE dÝ¶ Ed§ g’o$X ß¶mO OZZÐì¶m| H$s ñH«$sqZJ 
nm§M E{b¶‘ àOm{V¶m| Zm‘V: E{b¶‘ grnm (g’o$X
OrZàê$n), E. Q>¶y~amog‘, E. J¡boÝW‘, E. {’$ñQw>bmog‘ VWm
E{b¶‘ MmBZopÝgg H$s àm{á¶m| H$s ñH«$sqZJ ñnmoS>moßQ>oam
EpŠgJwAm Ho$ {dê$Õ à{Vamo{YVm à¶moOZ hoVw H¥${Ì‘ n[apñW{V
‘| H$s JB©& dÝ¶ g{hV {d{^Þ E{b¶‘ àOm{V¶m| H$m
à{V{Z{YËd H$aZo dmbr bJ^J 14 àm{á¶m| H$mo AÜ¶¶Z Ho$
{bE em{‘b {H$¶m J¶m& EH$b nm¡Yo H$mo N>: nwZamd¥{V¶m| Ho$
gmW AbJ ßbmpñQ>H$ J‘bo ‘| amonm J¶m& BZ nm¡Ym| H$s H¥${Ì‘
ñH«$sqZJ/~bmV² ng§X Om§M H$s JB© Ohm§ Z‘yZo ‘| H$sQ>m| Ho$
àdoe H$mo à{V~§{YV {H$¶m J¶m& àË¶oH$ J‘bo ‘| qgJb Vrgao
BZñQ>ma H$mo N>mo‹S>m J¶m Am¡a Cgo dhm§ VrZ {XZm| Ho$ {bE
g§H«$‘U H$aZo {X¶m J¶m& àma§{^H$ Ed§ A§{V‘ bmdm© ̂ ma XmoZm|
H$mo XO© {H$¶m J¶m& 1 go 5 Ho$ ñHo$b H$m Cn¶moJ H$aVo hþE
à{VeV ZwH$gmZ H$s ñH$mo[a¨J H$s JB©& n[aUm‘m| go nVm Mbm
{H$ àm{á S>ãë¶y 448-~rAma-9-48 VWm E{b¶‘
MmBZopÝgg ‘| à{VeV ZwH$gmZ Ho$ {bE g~go H$‘ Am¡gV
ñH$moa nm¶m J¶m {Oggo {H$ ¶o ñnmoS>moßQ>oam EpŠgJwAm Ho$ à{V
g{hîUw nmB© JBª& 

Screening of wild and white onion
germplasm for resistance against
Spodoptera exigua
Accessions of five Allium species, namely A.
cepa (white genotypes), A. tuberosum, A.
galanthum, A. fistulosum and Allium chinensis
were screened under artificial condition for
resistance against Spodoptera exigua. About 14
accessions representing different Allium species
including wild were taken for the study. Single
plant was planted in individual plastic pots
with six replications. These plants are then
subjected to artificial screening / forced choice
test, wherein the insects were restricted in
choice of a sample. Single third instar larvae
were released into each pot and allowed for
infestation for three days. Both initial and final
larval weight was noted. Percent damaged was
scored using a scale of 1-5. Result revealed that
accession W-448-BR-9-48 and Allium chinensis
showed least mean score for percent damage
thereby denoting tolerant to Spodoptera exigua.

{MÌ 1.9 : ñnmoS>moßQ>oam EpŠgJwAm Ho$ {dê$Õ
à{Vamo{YVm Ho$ {bE dÝ¶ Ed§ g’o$X ß¶mO OZZÐì¶
H$s ñH«$sqZJ
Fig. 1.9 : Screening of wild and white onion
germplasm for resistance against Spodoptera
exigua
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Vm{bH$m 1.22 : ~¢JZr Yã~m amoJ Ho$ {dê$Õ ß¶mO àm{á¶m| H$s à{V{H«$¶m  
Table 1.22 : Reaction of onion accessions against purple blotch

~¢JZr Yã~m 
Purple Blotch

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

0-10 bmb (1) 
Red (1)

1203

g’o$X (22)
White (22)

S>ãë¶yEMQ>r~r-1 E-OrQ>r-18-Eggr-E‘-7, S>ãë¶yEMQ>r~r-2 ~r-OrQ>r-18-Eggr-E‘-7,
S>ãë¶yEMQ>r~r-3 gr-OrQ>r-18-Eggr-E‘-7, S>ãë¶yEMQ>r~r-6 E’$-OrQ>r-15-Eggr-E‘-7,
S>ãë¶yEMQ>r~r-7 Or-OrQ>r-15-Eggr-E‘-7 (N>moQ>o H§$X), S>ãë¶yEMQ>r~r-8 EM-OrQ>r-15-Eggr-
E‘-7, S>ãë¶yEMQ>r~r-9 Eb-EbQ>r-15-EgE‘gr-E‘-7, S>ãë¶yEMQ>r~r-10 Oo-EbQ>r-15-
EgE‘gr-E‘-7, S>ãë¶yEMQ>r-12 Eb-EbQ>r-15-[aOoŠQ>-E‘-7, S>ãë¶yEMQ>r-23 E-1 (Hw$b
KwbZerb R>mog nXmW© A§e -15-17.8) ~‹S>o H§$X, S>ãë¶yEMQ>r-23 E-2 (Hw$b KwbZerb R>mog nXmW©
A§e-18-20) ~‹S>o H§$X, S>ãë¶yEMQ>r-23 E-3 N>moQ>o H§$X, EMQ>r-OrAma-5 E-E‘-6-Eggr (Hw$b
KwbZerb R>mog nXmW© A§e 15-17.8), EMQ>r-OrAma-3 ~r-E‘-5-EgE‘gr (Hw$b KwbZerb R>mog
nXmW© A§e 15-17.8), S>ãë¶y -414 B©Eb -7, S>ãë¶yEMQ>rEg-4 S>r-OrQ>r-18-E‘gr-E‘-7,
S>ãë¶yEMQ>r~r-5 B©-OrQ>r-15-Eggr-E‘-7, S>ãë¶yEMQ>rEg-11 Ho$-{nH$b-Eggr-E‘-7,
S>ãë¶yEMQ>r-23 E-1, S>ãë¶yEMQ>r-23 S>r, S>ãë¶yEMQ>r-23 E-3 (Hw$b KwbZerb R>mog nXmW© A§e
15), S>ãë¶y-337
WHTB-1A-GT-18-SC-M-7, WHTB-2B-GT-18-SC-M-7, WHTB-3C-GT-18-MC-M-7,
WHTB-6F-GT-15-SC-M-7, WHTS-7G-GT-15-SC-M-7(Small Bulb), WHTS-8H-GT-15-
MC-M-7, WHTB-9I-LT-15-SMC-M-7, WHTS-10J-LT-15-SMC-M-7, WHT-12L-HT-15-
Reject-M-7, WHT-23A-1 (TSS-15-17.8) Big Bulb, WHT-23A-2 (TSS-18-20) Big Bulb,
WHT-23A-3 Small bulb, HT-GR-5A-M-6-SC (15-17.8), HT-GR-3B-M-5-SMC (15-17.8),
W-414 EL-7, WHTS-4D-GT-18-MC-M-7, WHTB-5E-GT-15-SC-M-7, WHTS-11K-Pickle-
SC-M-7, WHT-23A-1 , WHT-23D, WHT-23A-3 (TSS < 15), W-337

12-25 bmb
Red

eyÝ¶ 
Nil

g’o$X (4)
White (4)

S>ãë¶y-232, S>ãë¶yEMQ>r-23 E-3 (Hw$b KwbZerb R>mog nXmW© A§e 18), S>ãë¶yEMQ>r-23 E-2
(Hw$b KwbZerb R>mog nXmW© A§e-15-17.8), S>ãë¶y-358
W-232, WHT-23A-3 (TSS > 18), WHT-23A-2 (TSS-15-17.8), W-358

26-50 bmb (72) 
Red (72)

1635, 1604, 1622, 1633, ^r‘m gwna, 1621, 1697, ^r‘m amO, 1606, 1608, 1637,
1712, aoS> OrZnyb 5, 1696(¶yEMEg-4), 1645, 1660, 1663, 1667, ^r‘m aoS>, AmaOrnr-
2, 1133, 1613, 1626, 1623, 1649, S>rAmoOrAma-hmB{~«S>-1, S>rAmoOrAma-hmB{~«S>-3,
S>rAmoOrAma-hmB{~«S>-7, Ho$EM-E‘ -2, AmaOrnr-5, 1609, 1616, 1629, 1706, 1653,
546-S>rAma, EEbAma, AmaOrnr-1-EbHo$-gob., 1714 (¶yEMEg -26), 1640, 1658, 1661,
1664, 1668, 1625, 1628, 1644, 1651, 1666, 1701, Ho$EM-E‘-4, 1704
(¶yEMEg\-12), 1618, 1630, 1702, 1709, ^r‘m {H$aU, ^r‘m e{º$, 1657, ^r‘m S>mH©$ aoS>,
S>rAmoOrAma-hmB{~«S>-6, S>rAmoOrAma-hmB{~«S>-8, S>rAmoOrAma-hmB{~«S>-56, 1617, 1624, 1632,

Continued on next page...

(gmV bmb Am¡a nm§M g’o$X VwbZr¶ {H$ñ‘m| g{hV) H$s
ñH«$sqZJ H$s JB©& Hw$b 21 OrZàê$n eyÝ¶ nrS>rAmB© ‘mZ Ho$
gmW ~¢JZr Yã~m go ‘wº$ nmE JE Am¡a Mma OrZàê$nm| ‘| 12
go 25 H$m nrS>rAmB© ‘mZ nm¶m J¶m& Hw$b 102 OrZàê$nm|
‘| 26 go 50 H$m nrS>rAmB© ‘mZ àX{e©V hþAm O~{H$ 13
OrZàê$nm| ‘| 51 go A{YH$ nrS>rAmB© ‘mZ nm¶m J¶m& 

Stemphylium Blight disease. Twenty one
genotypes were Purple blotch free with zero
PDI and 4 genotypes reported PDI in the range
12-25. Total 102 genotypes showed PDI value
of 26-50. Thirteen genotypes were reported to
have PDI more than 51.
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ñQ>o‘’$mB{b¶‘ A§J‘mar amoJ Ho$ {bE ß¶mO
OrZàê$nm| H$s ñH«$sqZJ 
ñQ>o‘’$mB{b¶‘ A§J‘mar amoJ Ho$ g§~§Y ‘| Hw$b 142 ß¶mO
OrZàê$nm| (gmV bmb Am¡a nm§M g’o$X VwbZr¶ {H$ñ‘m|
g{hV) H$s ñH«$sqZJ H$s JB©& Hw$b 24 OrZàê$n eyÝ¶
nrS>rAmB© ‘mZ Ho$ gmW ñQ>o‘’$mB{b¶‘ A§J‘mar amoJ go ‘wº$
nmE JE Am¡a N>: OrZàê$nm| ‘| 12 go 25 H$m nrS>rAmB© ‘mZ
nm¶m J¶m& Hw$b 73 OrZàê$nm| ‘| 26 go 50 H$m nrS>rAmB©
‘mZ àX{e©V hþAm O~{H$ 39 OrZàê$nm| ‘| 51 go A{YH$
nrS>rAmB© ‘mZ nm¶m J¶m& 

EÝW«oŠZm°O Ho$ {bE ß¶mO OrZàê$nm| H$s ñH«$sqZJ 
Iar’$ ‘m¡g‘ Ho$ Xm¡amZ, H$mo{bQ>moQ´>mBH$‘ ½brAmoñnmoamBS²g
Ho$ H$maU hmoZo dmbo EÝW«oŠZm°O amoJ Ho$ {bE Hw$b 142 ß¶mO
OrZàê$nm| (gmV bmb Ed§ nm§M g’o$X VwbZr¶ {H$ñ‘m| g{hV)
H$s ñH«$sqZJ H$s JB©& 97 OrZàê$n, EÝW«oŠZm°O go ‘wº$ nmE

Screening of onion genotypes for
Stemphylium blight

Total 142 onion genotypes (including 7 red and
5 white check varieties) were screened for
Stemphylium blight disease. 24 genotypes were
Stemphylium blight free with zero PDI and 6
genotypes reported PDI in the range 12-25.
Seventy three genotypes showed PDI value of
26-50. Thirty nine Genotypes were reported to
have PDI more than 51.

Screening of onion genotypes for
Anthracnose

During kharif season total 142 onion genotypes
(including 7 red and 5 white check varieties)
were screened for anthracnose disease caused
by Collitotrichum gleosporides. 97 genotypes were

~¢JZr Yã~m 
Purple Blotch

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

1636, 1639, S>rAmoOrAma-hmB{~«S>-2, S>rAmoOrAma-hmB{~«S>-50, Ho$EM-E‘-1, Ho$EM-E‘-3 
1635, 1604, 1622, 1633, Bhima Super, 1621, 1697, Bhima Raj, 1606, 1608, 1637, 1712, RED
Genepool-5, 1696(UHS-4), 1645, 1660, 1663, 1667, Bhima Red, RGP-2, 1133, 1613, 1626,
1623, 1649, DOGR-HY-1, DOGR-HY-3, DOGR-HY-7, KH-M-2, RGP-5, 1609, 1616, 1629,
1706, 1653, 546-DR, ALR, RGP-1-LK-Sel, 1714(UHS-26), 1640, 1658, 1661, 1664, 1668,
1625, 1628, 1644, 1651, 1666, 1701, KH-M-4, 1704(UHS-12), 1618, 1630, 1702, 1709,
BhimaKiran, Bhima Shakti, 1657, Bhima Dark Red, DOGR-HY-6, DOGR-HY-8, DOGR-
HY-56, 1617, 1624, 1632, 1636, 1639, DOGR-HY-2, DOGR-HY-50, KH-M-1, KH-M-3

g’o$X (30)
White (30)

S>ãë¶y -396, HT-GR-3B-M-7 (TSS 15), S>ãë¶y -448, Bhiima Safed, S>ãë¶y-408 EL-8,
HT-GR-1B-M-7(Small Bulb), S>ãë¶y -408, MS-100 x S>ãë¶y -408, S>ãë¶y -085 AD-5,
S>ãë¶y-517 M-4, HT-GR-4B-M-7 (TSS 15-18), Bhima Shubhra, S>ãë¶y-355, S>ãë¶y-
344, MS-100 x Bhima Shubhra, S>ãë¶y -439 M-5, S>ãë¶y -043 AD-5, MS-100 x
S>ãë¶y -394 F1, S>ãë¶y-453 M-9, S>ãë¶y-306, MS-100 x WHT-23A, S>ãë¶y-439 M-
6, Indam-4 Hy, MS-100 x S>ãë¶y -448, MS-100 x S>ãë¶y -361, S>ãë¶y -406 EL-6,
S>ãë¶y -361, PKV White, WHT-23A, MS-100 x B. Shweta

W-396, HT-GR-3B-M-7 (TSS < 15), W-448, Bhima Safed,W-408 EL-8, HT-GR-1B-M-
7(Small Bulb), W-408, MS-100 x W-408, W-085 AD-5, W-517 M-4, HT-GR-4B-M-7 (TSS
15 -> 18), Bhima Shubhra, W-355, W-344, MS-100 X Bhima Shubhra, W-439 M-5, W-043
AD-5, MS-100 x W-394 F1, W-453 M-9, W-306, MS-100 x WHT-23A, W-439 M-6, Indam-
4 Hy, MS-100 x W-448, MS-100 x W-361, W-406 EL-6, W-361, PKV White, WHT-23A,
MS-100 x Bhima Shweta

50 > bmb (11) 
Red (11)

S>rAmoOrAma-hmB{~«S-4, 1620, 1638, AmaOrnr-1, AmaOrnr-3, AmaOrnr-4, 1627, 1619,
1615, 1708 (¶yEgEM-17), 1703
DOGR-HY-4, 1620, 1638, RGP-1, RGP-3, RGP-4, 1627, 1619, 1615, 1708(USH-17), 1703

g’o$X (2)
White (2)

’w$bo g’o$X, ^r‘m œoVm 
Phule Safed, Bhima Shweta

Continued from previous page...
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Vm{bH$m 1.23 : ñQ>o‘’$mB{b¶‘ A§J‘mar Ho$ {dê$Õ ß¶mO àm{á¶m| H$s à{V{H«$¶m 
Table 1.23 : Reaction of onion accessions against Stemphylium blight

ñQ>o‘’$mB{b¶‘
A§J‘mar
Stemphylium
blight

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

0-10 bmb (1) 
Red (1)

1203

g’o$X (23)
White (23)

S>ãë¶yEMQ>r~r-1 E-OrQ>r-18-Eggr-E‘-7, S>ãë¶yEMQ>r~r-2 ~r-OrQ>r-18-Eggr-E‘-7,
S>ãë¶yEMQ>r~r-3 gr-OrQ>r-18-Eggr-E‘-7, S>ãë¶yEMQ>r~r-6 E’$-OrQ>r-15-Eggr-E‘-7,
S>ãë¶yEMQ>r~r-7 Or-OrQ>r-15-Eggr-E‘-7 (N>moQ>o H§$X), S>ãë¶yEMQ>rEg-8 EM-OrQ>r-15-
E‘gr-E‘-7, S>ãë¶yEMQ>r~r-9 Eb-EbQ>r-15-EgE‘gr-E‘-7, S>ãë¶yEMQ>rEg-10 Oo-EbQ>r-
15-EgE‘gr-E‘-7, S>ãë¶yEMQ>r-12 Eb-EMQ>r-15-[aOoŠQ>-E‘-7, S>ãë¶yEMQ>r-23 E-1
(Hw$b KwbZerb R>mog nXmW© A§e-15-17.8) ~‹S>o H§$X, S>ãë¶yEMQ>r-23 E-2 (Hw$b KwbZerb R>mog
nXmW© A§e-18-20) ~‹S>o H§$X, S>ãë¶yEMQ>r-23 E-3 N>moQ>o H§$X, EMQ>r-OrAma-5 E-E‘-6-Eggr
(Hw$b KwbZerb R>mog nXmW© A§e 15-17.8), EMQ>r-OrAma-3 ~r-E‘-5-EgE‘gr (Hw$b
KwbZerb R>mog nXmW© A§e 15-17.8), S>ãë¶y -414 B©Eb-7, S>ãë¶yEMQ>rEg-4 S>r-OrQ>r-18-
E‘gr-E‘-7, S>ãë¶yEMQ>r~r-5 B©-OrQ>r-15-Eggr-E‘-7, S>ãë¶yEMQ>rEg-11 Ho$-{nH$b-
Eggr-E‘-7, S>ãë¶yEMQ>r-23 E-1, S>ãë¶yEMQ>r-23 S>r , EMQ>r -OrAma -3 ~r-E‘-7 (Hw$b
KwbZerb R>mog nXmW© A§e 15), EMQ>r-OrAma-4 ~r-E‘-7 (Hw$b KwbZerb R>mog nXmW© A§e 15-
18), S>ãë¶y-337
WHTB-1A-GT-18-SC-M-7, WHTB-2B-GT-18-SC-M-7, WHTB-3C-GT-18-MC-M-7,
WHTB-6F-GT-15-SC-M-7, WHTS-7G-GT-15-SC-M-7(Small Bulb), WHTS-8H-GT-15-
MC-M-7, WHTB-9I-LT-15-SMC-M-7, WHTS-10J-LT-15-SMC-M-7, WHT-12L-HT-15-
Reject-M-7, WHT-23A-1 (TSS-15-17.8) Big Bulb, WHT-23A-2 (TSS-18-20) Big Bulb,
WHT-23A-3 Small bulb, HT-GR-5A-M-6-SC (15-17.8), HT-GR-3B-M-5-SMC (15-17.8),
W-414 EL-7, WHTS-4D-GT-18-MC-M-7, WHTB-5E-GT-15-SC-M-7, WHTS-11K-Pickle-
SC-M-7, WHT-23A-1 , WHT-23D, HT-GR-3B-M-7 (TSS < 15), HT-GR-4B-M-7 (TSS 15 -
> 18), W-337

12-25 bmb 
Red

eyÝ¶ 
Nil

g’o$X (6)
White (6)

S>ãë¶yEMQ>r-23 E-2 (Hw$b KwbZerb R>mog nXmW© A§e-15-17.8), S>ãë¶yEMQ>r-23 E-3 (Hw$b
KwbZerb R>mog nXmW© A§e 18), EMQ>r-OrAma-1 ~r-E‘-7 (N>moQ>o H§$X), S>ãë¶yEMQ>r-23 E-3 (Hw$b
KwbZerb R>mog nXmW© A§e 15), S>ãë¶y-358, S>ãë¶y-408 B©Eb-8
WHT-23A-2 (TSS-15-17.8), WHT-23A-3 (TSS > 18), HT-GR-1B-M-7(Small Bulb), WHT-
23A-3 (TSS < 15), W-358, W-408 EL-8

26-50 bmb (56) 
Red (56)

1632, 1133, 1621, 1633, 1608, 1657, 1712, 1696 (¶yEMEg-4), aoS> OrZnyb-5,
1649, 1606, 1613, 1617, 1623, 1625, 1630, 1636, S>rAmoOrAma-hmB{~«S>-50,
1626, 1627, 1635, 1645, 546-S>rAma, 1604, 1609, 1615, 1638, 1706, ^r‘m gwna,
S>rAmoOrAma-hmB{~«S>-7, AmaOrnr-4, 1618, 1664, 1668, 1709, ^r‘m e{º$, S>rAmoOrAma-
hmB{~«S>-1, S>rAmoOrAma-hmB{~«S>-4, 1708(¶yEMEg-17), 1628, 1640, 1658, S>rAmoOrAma-

Continued on next page...

JE {OZ‘| eyÝ¶ nrS>rAmB© Am¡a ½¶mah OrZàê$nm| ‘| 12 go
25 H$s gr‘m ‘| nrS>rAmB© nm¶m J¶m& ~mB©g OrZàê$nm| ‘|
26 go 50 Ho$ ~rM nrS>rAmB© ‘mZ nm¶m J¶m& OrZàê$n ¶Wm
546-S>rAma, S>ãë¶y 396, E‘Eg 100  �  S>ãë¶y 394
E’$ 1, S>ãë¶y 406 B©Eb 6, S>ãë¶y 408 B©Eb 8, nrHo$dr
g’o$X ‘| 51 go ^r A{YH$ H$m nrS>rAmB© ‘mZ nm¶m J¶m& 

anthracnose free with zero PDI and 11
genotypes reported PDI in the range 12-25.
Total 22 genotypes showed PDI value of 26-50.
Genotypes viz., 546-DR, W-396, MS-100 X W-
394 F1, W-406 EL-6, W-408 EL-8, PKV White
were reported to have PDI more than 51.
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ñQ>o‘’$mB{b¶‘
A§J‘mar
Stemphylium
blight

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

hmB{~«S>-8, Ho$EM-E‘-2, AmaOrnr-2, AmaOrnr-5, 1704 (¶yEMEg-12), 1644, S>rAmoOrAma-
hmB{~«S>-56, Ho$EM-E‘-4, RGP-3, 1616, 1666, ^r‘m S>mH©$ aoS>, AmaOrnr 1, AmaOrnr 1-
EbHo$-gob 
1632, 1133, 1621, 1633, 1608, 1657, 1712, 1696(UHS-4), RED Genepool-5, 1649, 1606,
1613, 1617, 1623, 1625, 1630, 1636, DOGR-HY-50, 1626, 1627, 1635, 1645, 546-DR, 1604,
1609, 1615, 1638, 1706, Bhima Super, DOGR-HY-7, RGP-4, 1618, 1664, 1668, 1709, Bhima
Shakti, DOGR-HY-1, DOGR-HY-4, 1708(USH-17), 1628, 1640, 1658, DOGR-HY-8, KH-
M-2, RGP-2, RGP-5, 1704(UHS-12), 1644, DOGR-HY-56, KH-M-4, RGP-3, 1616, 1666,
Bhima Dark Red, RGP-1, RGP-1-LK-Sel

g’o$X (17)
White (17)

E‘Eg-100 X S>ãë¶y -408, S>ãë¶y-232, S>ãë¶y-396, S>ãë¶y-355, S>ãë¶y -448, S>ãë¶y-
361, S>ãë¶y-408, S>ãë¶y-344, ^r‘m g’o$X, E‘Eg-100 X S>ãë¶y-394 E’$ 1, S>ãë¶y-439
E‘-5, S>ãë¶y-306, S>ãë¶y-517 E‘-4, S>ãë¶y-406 B©Eb-6, S>ãë¶yEMQ>r-23 E, ^r‘m ew^«m,
E‘Eg 100 X S>ãë¶yEMQ>r-23 E 
MS-100 X W-408, W-232, W-396, W-355, W-448, W-361, W-408, W-344, Bhiima Safed,
MS-100 X W-394 F1, W-439 M-5, W-306, W-517 M-4, W-406 EL-6, WHT-23A, Bhima
Shubhra, MS-100 X WHT-23A

51 & > bmb (27) 
Red (27)

1619, 1651, 1660, 1701, 1703, S>rAmoOrAma-hmB{~«S>-3, S>rAmoOrAma-hmB{~«S>-6, 1639,
1653, 1663, 1697, 1702, ^r‘m {H$aU, EEbAma, ^r‘m aoS>, S>rAmoOrAma-hmB{~«S>-2, Ho$EM-
E‘-1, 1620, Ho$EM-E‘-3, 1714 (¶yEMEg -26), 1637, ^r‘m amO, 1624, 1661, 1667,
1622, 1629 
1619, 1651, 1660, 1701, 1703, DOGR-HY-3, DOGR-HY-6, 1639, 1653, 1663, 1697, 1702,
Bhima Kiran, ALR, Bhima Red, DOGR-HY-2, KH-M-1, 1620, KH-M-3, 1714(UHS-26),
1637, Bhima Raj, 1624, 1661, 1667, 1622, 1629

g’o$X (6)
White (6)

S>ãë¶y-439 E‘-6, ^r‘m œoVm, ’w$bo g’o$X, S>ãë¶y-043 ES>r-5, S>ãë¶y-085 ES>r-5, S>ãë¶y-453
E‘-9, BÝS>¡‘-4 hmB{~«S>, E‘Eg-100 � ^r‘m œoVm, E‘Eg-100 � ^r‘m ew^«m, E‘Eg-100 �
S>ãë¶y -361, E‘Eg-100 � S>ãë¶y-448, nrHo$dr ìhmBQ> 
W-439 M-6, Bhima Shweta, Phule Safed, W-043 AD-5, W-085 AD-5, W-453 M-9, Indam-
4 Hy, MS-100 X B. Shweta, MS-100 x B. Shubhra, MS-100 x W-361, MS-100 x W-448,
PKV White

Continued from previous page...

Vm{bH$m 1.24 : EÝW«oŠZm°O Ho$ {dê$Õ ß¶mO àm{á¶m| H$s à{V{H«$¶m 
Table 1.24 : Reaction of onion accessions against Anthracnose

EÝW«oŠZm°O
(nrS>rAmB© ‘mZ) 
Anthracnose
(PDI value)

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

0-10 bmb (74) 
Red (74)

1133, 1203, 1604, 1606, 1608, 1609, 1615, 1616, 1617, 1618, 1619, 1621,
1622, 1623, 1624, 1626, 1627, 1628, 1629, 1630, 1632, 1633, 1636, 1637,
1638, 1639, 1640, 1644, 1649, 1651, 1653, 1657, 1658, 1660, 1661, 1663,
1664, 1666, 1667, 1697, 1701, 1702, 1703, 1706, 1709, 1712, bmb OrZnyb-
5, ^r‘m aoS>, ^r‘m amO, ^r‘m S>mH©$ aoS>, ^r‘m {H$aU, ^r‘m e{º$, EEbAma, S>rAmoOrAma-hmB{~«S>-1,
S>rAmoOrAma-hmB{~«S>-2, S>rAmoOrAma-hmB{~«S>-3, S>rAmoOrAma-hmB{~«S>-4, S>rAmoOrAma-hmB{~«S>-6,
S>rAmoOrAma-hmB{~«S>-7, S>rAmoOrAma-hmB{~«S>-8, S>rAmoOrAma-hmB{~«S>- 50, S>rAmoOrAma-hmB{~«S>-

Continued on next page...

Continued from previous page...
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Continued on next page...

EÝW«oŠZm°O
(nrS>rAmB© ‘mZ) 
Anthracnose
(PDI value)

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

56, Ho$EM-E‘-1, Ho$EM -E‘-2, Ho$EM-E‘- 4, AmaOrnr 1, AmaOrnr 2, AmaOrnr 3, AmaOrnr
4, AmaOrnr 5, AmaOrnr 1-EbHo$-gob., 1696(¶yEMEg -4), 1704 (¶yEMEg-12), 1714
(¶yEMEg-26)
1133, 1203, 1604, 1606, 1608, 1609, 1615, 1616, 1617, 1618, 1619, 1621, 1622, 1623, 1624,
1626, 1627, 1628, 1629, 1630, 1632, 1633, 1636, 1637, 1638, 1639, 1640, 1644, 1649, 1651,
1653, 1657, 1658, 1660, 1661, 1663, 1664, 1666, 1667, 1697, 1701, 1702, 1703, 1706, 1709,
1712, RED Genepool-5, Bhima Red, Bhima Raj, Bhima Dark Red, BhimaKiran, Bhima
Shakti, ALR, DOGR-HY-1, DOGR-HY-2, DOGR-HY-3, DOGR-HY-4, DOGR-HY-6,
DOGR-HY-7, DOGR-HY-8, DOGR-HY-50, DOGR-HY-56, KH-M-1, KH-M-2, KH-M-4,
RGP-1, RGP-2, RGP-3, RGP-4, RGP-5, RGP-1-LK-Sel, 1696(UHS-4), 1704 (UHS-12), 1714
(UHS-26)

g’o$X (29)
White (29)

S>ãë¶yEMQ>r~r-1 E-OrQ>r-18-Eggr-E‘-7, S>ãë¶yEMQ>r~r-1 ~r-OrQ>r-18-Eggr-E‘-7,
S>ãë¶yEMQ>r~r-3 gr-OrQ>r-18-Eggr-E‘-7, S>ãë¶yEMQ>r~r-6 E’$-OrQ>r-15-Eggr-E‘-7,
S>ãë¶yEMQ>r~r-7 Or-OrQ>r-15-Eggr-E‘-7, (N>moQ>o H§$X), S>ãë¶yEMQ>r~r-8 EM-OrQ>r-15-
Eggr-E‘-7, S>ãë¶yEMQ>r~r-91-EbQ>r-15-EgE‘gr-E‘-7, S>ãë¶yEMQ>rEg-10 Oo-EbQ>r-
15-EgE‘gr-E‘-7, S>ãë¶yEMQ>r-12 Eb-EMQ>r-15-[aOoŠQ>-E‘-7, S>ãë¶yEMQ>r-23 E-1
(Hw$b KwbZerb R>mog nXmW© A§e 15-17.8) ~‹S>o H§$X, S>ãë¶yEMQ>r-23 E-2 (Hw$b KwbZerb R>mog
nXmW© A§e-18-20) ~‹S>o H§$X, S>ãë¶yEMQ>r-23 E-3 (N>moQ>o H§$X), EMQ>r-OrAma-5 E-E‘-6-
Eggr (Hw$b KwbZerb R>mog nXmW© A§e 15-17.8), EMQ>r-OrAma-3 ~r-E‘-5-EgE‘gr (Hw$b
KwbZerb R>mog nXmW© A§e 15-17.8), E‘Eg -100 � S>ãë¶y -448, E‘Eg -100 X S>ãë¶y -
361, S>ãë¶y-085 ES>r-5, S>ãë¶y -517 E‘ -4, S>ãë¶yEMQ>r-23 E-3 (Hw$b KwbZerb R>mog
nXmW© A§e 18), S>ãë¶yEMQ>rEg-4 S>r-18-E‘gr-E‘-7, S>ãë¶yEMQ>r~r-5 B©-OrQ>r-15-Eggr-
E‘-7, S>ãë¶yEMQ>rEg-11 Ho$-{nH$b-E‘gr-E‘-7, S>ãë¶yEMQ>r-23 E-1, S>ãë¶yEMQ>r-23 S>r,
EMQ>r-OrAma-3 ~r-E‘-7 (Hw$b KwbZerb R>mog nXmW© A§e 15), S>ãë¶y-439 E‘-6, S>ãë¶yEMQ>r
-23E-3 (Hw$b KwbZerb R>mog nXmW© A§e 15), S>ãë¶y-232, S>ãë¶y-337
WHTB-1A-GT-18-SC-M-7, WHTB-2B-GT-18-SC-M-7, WHTB-3C-GT-18-MC-M-7,
WHTB-6F-GT-15-SC-M-7, WHTS-7G-GT-15-SC-M-7 (Small Bulb), WHTS-8H-GT-15-
MC-M-7, WHTB-9I-LT-15-SMC-M-7, WHTS-10J-LT-15-SMC-M-7, WHT-12L-HT-15-
Reject-M-7, WHT-23A-1 (TSS-15-17.8) Big Bulb, WHT-23A-2 (TSS-18-20) Big Bulb,
WHT-23A-3 Small bulb, HT-GR-5A-M-6-SC (15-17.8), HT-GR-3B-M-5-SMC (15-17.8),
MS-100 X W-448, MS-100 X W-361, W-085 AD-5, W-517 M-4, WHT-23A-3 (TSS > 18),
WHTS-4D-GT-18-MC-M-7, WHTB-5E-GT-15-SC-M-7, WHTS-11K-Pickle-SC-M-7,
WHT-23A-1 , WHT-23D, HT-GR-3B-M-7 (TSS < 15), W-439 M-6, WHT-23A-3 (TSS <
15), W-232, W-337

12-25 bmb (1) 
Red (1)

^r‘m gwna 
Bhima Super

g’o$X (10)
White (10)

S>ãë¶y-361, ̂ r‘m œoVm, S>ãë¶y-043 ES>r-5, S>ãë¶y-358, S>ãë¶y-414 B©Eb-7, S>ãë¶y-344, E‘Eg
-100 � S>ãë¶y-408, E‘Eg-100 � ^r‘m œoVm, EMQ>r-OrAma-1 ~r- E‘-7 (N>moQ>o H§$X), S>ãë¶y-
439 E‘-5
W-361, BhimaShweta, W-043 AD-5, W-358, W-414 EL-7, W-344, MS-100 x W-408, MS-100
x B. Shweta, HT-GR-1B-M-7 (Small Bulb), W-439 M-5

26-50 bmb (8) 
Red (8)

1645, 1620, Ho$EM-E‘-3, 1668, 1613, 1635, 1625, 1708 (¶yEgEM-17)
1645, 1620, KH-M-3, 1668, 1613, 1635, 1625, 1708 (USH-17)
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EÝW«oŠZm°O
(nrS>rAmB© ‘mZ) 
Anthracnose
(PDI value)

H§$X H$m a§J 
Bulb colour

àm{á¶m§ 
Accessions

g’o$X (14)
White (14)

S>ãë¶y-408, BÝS>¡‘-4 hmB{~«S>, S>ãë¶yEMQ>r-23E-2 (Q>rEgEg-15-17.8), EMQ>r-OrAma-4 ~r-
E‘-7 (Hw$b KwbZerb R>mog nXmW© A§e 15-18), ^r‘m g’o$X, S>ãë¶y-448, E‘Eg-100 X
S>ãë¶yEMQ>r-23E, E‘Eg-100 X ^r‘m ew^«m, ’w$bo g’o$X, S>ãë¶y-453 E‘-9, ^r‘m ew^«m , S>ãë¶y-
355, S>ãë¶yEMQ>r-23E, S>ãë¶y-306
W-408, Indam-4 Hy, WHT-23A-2 (TSS-15-17.8), HT-GR-4B-M-7 (TSS 15 -> 18), Bhiima
Safed, W-448, MS-100 X WHT-23A, MS-100 X B. Shubhra, Phule Safed, W-453 M-9,
Bhima Shubhra, W-355, WHT-23A, W-306

51 & > bmb (1) 
Red (1)

546-S>rAma 
546-DR

g’o$X (5)
White (5)

S>ãë¶y-396, E‘Eg-100 X S>ãë¶y-394 F1, S>ãë¶y-406 B©Eb-6, S>ãë¶y-408 B©Eb-8, nrHo$dr
g’o$X 
W-396, MS-100 x W-394 F1, W-406 EL-6, W-408 EL-8, P.K.V. White

Continued from previous page...

n[a¶moOZm 2 : nmaån[aH$ àOZZ Ho$ ‘mÜ¶‘ go
ß¶mO Ed§ bhgwZ H$m AmZwd§{eH$ gwYma 

2.1 : ^moÁ¶ à¶moOZ Ho$ {bE CÞV ß¶mO {H$ñ‘m|
H$m àOZZ 
bmb ß¶mO àJV àOZZ d§eH«$‘m| H$m ‘yë¶m§H$Z 
VwbZr¶ {H$ñ‘m| Ho$ gmW nN>oVr Iar’$ (29 d§eH«$‘), a~r
(27 d§eH«$‘) VWm Iar’$ (28 d§eH«$‘) Ho$ Xm¡amZ àJV
àOZZ d§eH«$‘m| H$m ‘yë¶m§H$Z {H$¶m J¶m& nN>oVr Iar’$ Ho$
Xm¡amZ, S>rAmoOrAma 1604 (54.04 Q>Z/ho.), S>rAmoOrAma
1043-S>rAma (44.50 Q>Z/ho.), S>rAmoOrAma 546-
S>rAma (37.09 Q>Z/ho.) Am¡a S>rAmoOrAma 1047-gob.
(34.12 Q>Z/ho.), VwbZr¶ {H$ñ‘ ^r‘m ao‹S> (29.55
Q>Z/ho.) Ho$ ‘wH$m~bo ‘| ~ohVa nmE JE Am¡a BZ‘| Jhao bmb,
A§S>mH$ma VWm ~‹S>o AmH$ma Ho$ H§$X (70 go 85 J«m‘), 87
à{VeV go A{YH$ {dnUZ ¶mo½¶ CnO nmB© JB© VWm Ho$db
S>rAmoOrAma 1047-gob. (8.73% Vmoa H§$X) H$mo N>mo‹S>H$a
2 à{VeV go ^r H$‘ Omo‹S> Ed§ Vmoa H§$X H$s CnpñW{V XoIZo
H$mo {‘br (Vm{bH$m 2.1)& ^ÊS>maU Ho$ Mma ‘mh CnamÝV
Ý¶yZV‘ ^ÊS>maU j{V S>rAmoOrAma 1613 (36.57%) ‘|
Ed§ VXþnamÝV S>rAmoOrAma 1172 S>rAma (45.89%) Ed§
S>rAmoOrAma 1611 (45.91 à{VeV) ‘| nmB© JB©& 

a~r ‘m¡g‘ Ho$ Xm¡amZ, VwbZr¶ {H$ñ‘ ^r‘m e{º$ (27.35
Q>Z/ho.) H$s VwbZm ‘| S>rAmoOrAma 1043 S>rAma (35.04
Q>Z/ho.), S>rAmoOrAma 546 S>rAma (32.63 Q>Z/ho.),

Project 2: Genetic improvement of onion
and garlic through conventional breeding 

2.1: Breeding improved onion varieties
for table purpose

Evaluation of red onion advance
breeding lines

Advance breeding lines were evaluated during

late kharif (29 lines), rabi (27 lines) and kharif (28

lines) along with checks. During late kharif,

DOGR-1604 (54.40 t/ha), DOGR-1043-DR

(44.50 t/ha), DOGR-546-DR (37.09 t/ha) and

DOGR-1047-Sel (34.12 t/ha) were found

superior over best check Bhima Red (29.55

t/ha) with dark red, oval and big sized bulbs

(70-85 g), more than 87% marketable yield and

less than 2% doubles and bolters except DOGR-

1047-Sel (8.73% bolters) (Table 2.1). Minimum

storage loss after four months of storage was

recorded in DOGR-1613 (36.57%) followed by

DOGR-1172-DR (45.89%) and DOGR-1611

(45.91%). 

During rabi, DOGR-1043-DR (35.04 t/ha),

DOGR-546-DR (32.63 t/ha), RGP-1 (32.08 t/ha)



dm{f©H$ à{VdoXZ / Annual Report 2018-19

39

Vm{bH$m 2.1 : nN>oVr Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M àJV àOZZ d§eH«$‘ 
Table 2.1 : Five best performing advance breeding lines during late kharif 2017-18

H«$.
g§.
S.
No.

à{d{ï> 
Entries

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.)
MY (t/ha)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Am¡gV H§$X
^ma (J«m‘) 
ABW (g)

Omo‹S> dmbo
H§$X 

Doubles
(%)

Vmoa dmbo
H§$X 

Bolters
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e 
TSS (%)

n[an¹$Vm
‘| bJZo

dmbm g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E:P

1 S>rAmoOrAma 604 
DOGR-1604

54.40 98.08 85.89 0.00 0.00 11.44 138.00 1.21

2 S>rAmoOrAma 1043 S>rAma
DOGR-1043-DR

44.50 92.39 83.76 1.16 1.86 11.59 129.33 1.23

3 S>rAmoOrAma 546 S>rAma
DOGR-546-DR

37.09 91.15 76.74 0.00 0.00 11.36 133.33 1.16

4 S>rAmoOrAma 1047 gob. 
DOGR-1047-Sel

34.12 87.04 70.01 0.91 8.73 11.45 133.33 1.14

5 S>rAmoOrAma 1607 
DOGR-1607

32.98 89.77 73.68 0.00 1.52 11.15 131.00 1.22

^r‘m ao‹S> (VwbZr¶) 
Bhima Red (C)

29.55 88.21 67.33 0.51 6.59 11.48 131.67 1.20

^r‘m e{º$ (VwbZr¶) 
Bhima Shakti (C)

28.41 86.32 68.23 0.56 4.46 11.52 130.33 1.18

^r‘m gwna (VwbZr¶) 
Bhima Super (C)

22.28 76.23 62.67 0.89 12.11 11.31 129.67 1.22

EbEgS>r 
LSD (P=0.05)

4.63 8.43 9.55 2.42 6.75 0.37 6.44 -

MY: Marketable Yield, Mrk.(%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

AmaOrnr 1 (32.08 Q>Z/ho.) Am¡a S>rAmoOrAma 1414
(31.43 Q>Z/ho.) ~ohVa nmE JE {OZ‘| Jhao bmb, A§S>mH$ma
Am¡a ‘Ü¶‘ AmH$ma Ho$ H§$X nmE JE Am¡a BZ‘| 95 à{VeV
go ^r A{YH$ {dnUZ ¶mo½¶ CnO hm{gb H$s JB©, Ho$db
S>rAmoOrAma1414 (0.16%) H$mo N>mo‹S>H$a AÝ¶ d§eH«$‘ Omo‹S>
dmbo H§$Xm| go ‘wº$ nmE JE (Vm{bH$m 2.2)& ^ÊS>maU Ho$ Mma
‘mh ~mX g~go H$‘ ^ÊS>maU j{V S>rAmoOrAma 1611
(41.11%) Ed§ VXþnamÝV S>rAmoOrAma 1612 (41.88%)
Ed§ S>rAmoOrAma-546-S>rAma (44.44%) ‘| XO© H$s JB©& 

Iar’$ Ho$ Xm¡amZ, VwbZr¶ {H$ñ‘ ^r‘m gwna (31.52
Q>Z/ho.) Ho$ ‘wH$m~bo ‘| S>rAmoOrAma 1610 (38.84
Q>Z/ho.), S>rAmoOrAma-1044-gob. (37.82 Q>Z/ho.),
S>rAmoOrAma-1014-S>rOrAma (36.40 Q>Z/ho.) VWm
Ho$EM-E‘-2 (35.79 Q>Z/ho.) H$ht ~ohVa nmE JE& BZ
d§eH«$‘m| ‘| 2 à{VeV go ^r H$‘ Omo‹S> d Vmoa dmbo H§$Xm| H$s
‘m¡OyXJr XoIZo H$mo {‘br Am¡a gmW hr 94 à{VeV go ^r
A{YH$ {dnUZ ¶mo½¶ CnO hm{gb H$s JB© (Vm{bH$m 2.3)&

and DOGR-1414 (31.43 t/ha) were found

superior over check Bhima Shakti (27.35 t/ha)

with dark red, oval and medium sized bulbs

with more than 95% marketable yield and free

from doubles except DOGR-1414 (0.16%).

(Table 2.2). Minimum storage loss after four

months of storage was recorded in DOGR-1611

(41.11%) followed by DOGR-1612 (41.88%) and

DOGR-546-DR (44.44%). 

During kharif, DOGR-1610 (38.84 t/ha), DOGR-
1044-Sel (37.82 t/ha), DOGR-1014-DGR (36.40
t/ha) and KH-M-2 (35.79 t/ha) were found
superior over check Bhima Super (31.52 t/ha).
These lines recorded less than 2% doubles and
bolters and more than 94% marketable yield
(Table 2.3).
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Vm{bH$m 2.3 : Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M àJV àOZZ d§eH«$‘  
Table 2.3 : Five best performing advance breeding lines during kharif 2017-18

H«$.
g§.
S.
No.

à{d{ï> 
Entries

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.)
MY (t/ha)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Am¡gV H§$X
^ma (J«m‘) 
ABW (g)

Omo‹S> dmbo
H§$X 

Doubles
(%)

Vmoa dmbo
H§$X 

Bolters
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e 
TSS (%)

n[an¹$Vm
‘| bJZo

dmbm g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E:P

1 S>rAmoOrAma 1610
DOGR-1610

38.84 96.52 70.11 0.33 0.00 12.15 101.67 1.18

2 S>rAmoOrAma-1044-gob.
DOGR-1044-Sel

37.82 97.26 67.23 0.12 0.00 11.77 103.67 1.15

3 S>rAmoOrAma-1014-OrS>rAma
DOGR-1014-GDR

36.40 94.06 69.76 1.21 0.18 11.85 103.00 1.17

4 Ho$EM-E‘-2 / KH-M-2 35.79 96.75 67.51 0.21 0.00 12.29 102.33 1.21

5 AmaOrnr 4 / RGP-4 33.70 92.86 67.85 2.01 0.00 12.04 103.67 1.19

^r‘m gwna (VwbZr¶) 
Bhima Super (C)

31.52 96.24 60.98 0.80 0.00 11.57 108.33 1.18

^r‘m S>mH©$ aoS> (VwbZr¶)
Bhima Dark Red (C)

29.48 93.77 62.31 1.87 0.00 11.85 108.33 1.21

EbEgS>r 
LSD (P=0.05)

4.16 6.48 9.58 1.53 0.22 0.58 2.13 -

MY: Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

MY: Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

Vm{bH$m 2.2 : a~r 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M àJV àOZZ d§eH«$‘  
Table 2.2 : Four best performing advance breeding lines during rabi 2017-18

H«$.
g§.
S.
No.

à{d{ï> 
Entries

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.)
MY (t/ha)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Am¡gV H§$X
^ma (J«m‘) 
ABW (g)

Omo‹S> dmbo
H§$X 

Doubles
(%)

Vmoa dmbo
H§$X 

Bolters
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e 
TSS (%)

n[an¹$Vm
‘| bJZo

dmbm g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E:P

1 S>rAmoOrAma-1043-S>rAma
DOGR-1043-DR

35.04 97.03 67.36 0.00 0.97 11.84 99.67 1.12

2 S>rAmoOrAmoa-546 S>rAma
DOGR-546-DR

32.63 97.90 60.13 0.00 0.52 11.53 100.00 1.12

3 AmaOrnr 1 
RGP-1

32.08 97.58 56.37 0.00 1.26 11.45 100.00 1.13

4 S>rAmoOmAma 1414
DOGR-1414

31.43 95.94 56.32 0.16 0.28 11.68 100.00 1.11

^r‘m e{º$ (VwbZr¶)
Bhima Shakti (C)

27.35 91.38 57.54 0.00 0.93 11.72 105.33 1.25

^r‘m bmBQ> aoS> (VwbZr¶)
Bhima Light Red (C)

26.34 96.42 60.14 0.35 0.75 11.68 107.00 1.15

EbEgS>r 
LSD (P=0.05)

3.95 4.69 6.78 0.21 2.57 0.47 2.84 - 
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bmb ß¶mO àma§{^H$ àOZZ d§eH«$‘m| H$m
‘yë¶m§H$Z 
VwbZr¶ {H$ñ‘m| Ho$ gmW gmW nN>oVr Iar’$ ‘| 50, a~r Ho$
Xm¡amZ 54 VWm Iar’$ Ho$ Xm¡amZ 51 àOZZ d§eH«$‘m| H$m
‘yë¶m§H$Z {H$¶m J¶m& nN>oVr Iar’$ Ho$ Xm¡amZ, gd©loð> VwbZr¶
{H$ñ‘ ^r‘m e{º$ (24.24 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| nm§M
d§eH«$‘ ¶Wm aoS> OrZnyb 6 (33.16 Q>Z/ho.),
S>rAmoOrAma-1043-OrEbAma (32.78 Q>Z/ho.), EbHo$
-07-gr 3/EbAma 1 (32.58 Q>Z/ho.), S>rAmoOrAma
1603 (30.55 Q>Z/ho.) Am¡a S>rAmoOrAma-AmaB©gr-gob.
(29.69 Q>Z/ho.) H$ht ~ohVa nmE JE& BZ d§eH«$‘m| ‘| 81%
go A{YH$ {dnUZ ¶mo½¶ CnO Am¡a 60 J«m‘ H$m Am¡gV H§$X
^ma nm¶m J¶m Am¡a gmW hr ¶o S>rAmoOrAma-AmaB©gr-gob.
(0.37%) H$mo N>mo‹S>H$a Omo‹S> H§$Xm| go ‘wº$ Wo& ^ÊS>maU Ho$
Mma ‘mh CnamÝV Ý¶yZV‘ ^ÊS>maU j{V EbHo$-07-
gr3/S>rAma2 (38.47%) ‘| Ed§ VXþnamÝV EbHo$-07-
gr3/S>rAma1 (38.67%) Am¡a ^r‘m e{º$ (43.20%)
‘| XO© H$s JB©& 

a~r ‘m¡g‘ Ho$ Xm¡amZ, Ama-Ho$EM-E‘-III (37.95 Q>Z/ho.),
S>rAmoOrAma-670-gob. (36.65 Q>Z/ho.) Am¡a EbHo$-
07-gr3 /EbAma-2 (36.14 Q>Z/ho.), gd©loð> VwbZr¶
{H$ñ‘ ^r‘m e{º$ (35.92 Q>Z/ho.) Ho$ g‘Vwë¶ nmE JE&
BZ d§eH«$‘m| ‘| 95 à{VeV go ̂ r A{YH$ {dnUZ ¶mo½¶ CnO
nmB© JB©, BZ‘| 3 à{VeV go ^r H$‘ Omo‹S> Ed§ Vmoa dmbo H§$Xm|
H$s ‘m¡OyXJr XoIZo H$mo {‘br Am¡a n[an¹$Vm ‘| 108 go 112
{XZm| H$m Ý¶yZV‘ g‘¶ bJm& ^ÊS>maU Ho$ Mma ‘mh ~mX
Ý¶yZV‘ ^ÊS>maU j{V EbHo$-07-gr 3/EbAma 2
(33.02 à{VeV) Ed§ VXþnamÝV ^r‘m {H$aU (35.57
à{VeV) ‘| XO© H$s JB©& 

Iar’$ Ho$ Xm¡amZ gd©loð> VwbZr¶ {H$ñ‘ ̂ r‘m gwna (18.37
Q>Z/ho.) Ho$ ‘wH$m~bo ‘| aoS> OrZnyb 7 (22.50 Q>Z/ho.),
aoS> H$m°ån 2 (21.68 Q>Z/ho.), Ama-EbHo$-E‘-1
(19.28 Q>Z/ho.) VWm AmaOrnr-2-Ho$EM-gob (18.48
Q>Z/ho.) g‘Vwë¶ nmE JE& BZ d§eH«$‘m| ‘| 84 à{VeV go
^r A{YH$ {dnUZ ¶mo½¶ CnO nmB© JB© Am¡a gmW hr ¶o Omo‹S>
Ed§ Vmoa dmbo H§$Xm| go ‘wº$ nmE JE& 

Mma bmb ß¶mO d§eH«$‘ ApIb ^maVr¶ ß¶mO
Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm ‘|
em{‘b
S>rAmoOrAma - 1625 EH$ Cƒ CnOerb ß¶mO d§eH«$‘
h¡ Omo {H$ Iar’$ ‘m¡g‘ Ho$ {bE Cn¶wº$ h¡& BgHo$ H§$X gnmQ>
JmobmH$ma AmH¥${V Ho$ gmW ‘Ü¶‘ bmb a§J Ho$ hmoVo h¢ Am¡a

Evaluation of red onion initial breeding
lines 

Fifty breeding lines were evaluated during late

kharif, 54 lines during rabi and 51 lines during

kharif along with checks. During late kharif, five

lines i.e. Red Genepool-6 (33.16 t/ha), DOGR-

1043-GLR (32.78 t/ha), LK-07-C3/LR-1 (32.58

t/ha), DOGR-1603 (30.55 t/ha) and DOGR-

REC-SEL (29.69 t/ha) were found superior over

best check Bhima Shakti (24.24 t/ha). These

lines also recorded more than 81% marketable

yield and 60 g average bulb weight and free

from doubles except DOGR-REC-SEL (0.37%).

Minimum storage loss after four months of

storage was recorded in LK-07-C3/DR-2

(38.47%) followed by LK-07-C3/DR-1 (38.67%)

and Bhima Shakti (43.20%).

During rabi, R-KH-M-III (37.95 t/ha), DOGR-

670-Sel (36.65 t/ha) and LK-07-C3/LR-2 (36.14

t/ha) were found at par with best check Bhima

Shakti (35.92 t/ha). These lines also recorded

more than 95% marketable yield, less than 3%

doubles and bolters and minimum days to

harvesting ranged from 108-112 days.

Minimum storage loss after four months of

storage was recorded in LK-07-C3/LR-2

(33.02%) followed by Bhima Kiran (35.57%).

During kharif, Red Genepool-7 (22.50 t/ha), Red

Comp-2 (21.68 t/ha), R-LK-M-I (19.28 t/ha) and

RGP-2-Kh-Sel (18.48 t/ha) were found at par

with check Bhima Super (18.37 t/ha). These

lines showed more than 84% marketable yield

and free from doubles and bolters.

Four red onion lines introduced in
AINRPOG trials

DOGR-1625 is high yielding onion line suitable
for kharif season and its bulbs are medium red
with flat globe shape and almost free from
double bulbs and bolters. This line is early in
maturity and harvested within 100 days after
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bJ^J Omo‹S> Ed§ Vmoa dmbo H§$Xm| go ‘wº$ hmoVm h¡& ¶h d§eH«$‘
AJoVr n[an¹$Vm dmbm h¡ Omo {H$ nm¡Y amonU Ho$ 100 {XZm|
Ho$ ^rVa nH$H$a V¡¶ma hmo OmVm h¡&

S>rAmoOrAma - 1626 Iar’$ ‘m¡g‘ Ho$ {bE EH$ Cn¶wº$
ß¶mO d§eH«$‘ h¡ {OgHo$ H§$X JmobmH$ma AmH¥${V Ho$ gmW Jhao
bmb a§J Ho$ hmoVo h¢& ¶h AJoVr n[an¹$Vm Ad{Y dmbm d§eH«$‘
h¡ Omo {H$ nm¡Y amonU Ho$ VrZ ‘mh Ho$ ^rVa Vw‹S>mB© Ho$ {bE
V¡¶ma hmo OmVm h¡& Omo‹S> Ed§ Vmoa dmbo H§$Xm| go ‘wº$ hmoVm h¡& 

S>rAmoOrAma - 1657 a~r ‘m¡g‘ Ho$ {bE Cn¶wº$ EH$
ß¶mO d§eH«$‘ h¡ {OgHo$ H§$X Jhao bmb a§J Ho$ JmobmH$ma
AmH¥${V dmbo hmoVo h¢& Bg‘| EH$g‘mZ H§$X CËnÞ hmoVo h¢ Am¡a
¶h Omo‹S> d Vmoa dmbo H§$Xm| go ‘wº$ hmoVm h¡&

S>rAmoOrAma - 1699 nN>oVr Iar’$ Am¡a a~r ‘m¡g‘ Ho$
{bE Cn¶wº$ EH$ ß¶mO d§eH«$‘ h¡ {OgHo$ H§$X hëHo$ bmb a§J
Ho$ gmW JmobmH$ma AmH¥${V Ho$ hmoVo h¢& Bg‘| EH$g‘mZ AmH$ma
Ho$ H§$X CËnÞ hmoVo h¢ Am¡a gmW hr ¶h Omo‹S> d Vmoa dmbo
H§$Xm| go ‘wº$ hmoVm h¡& 

ß¶mO goQ> CËnmXZ H$m g§^mì¶Vm AÜ¶¶Z Ed§ goQ>
Ho$ ‘mÜ¶‘ go AJoVr Iar’$ ’$gb V¡¶ma H$aZm
Iar’$ 2018 Ho$ Xm¡amZ, goQ> CËnÞ H$aZo Am¡a nm¡X ’$gb
Ho$ gmW BgH$s VwbZm H$aZo Ho$ à¶moOZ go EH$ à¶moJ {H$¶m
J¶m& ß¶mO H$s VrZ {H$ñ‘m| ¶Wm ^r‘m S>mH©$ aoS>, ^r‘m gwna
Am¡a ^r‘m œoVm H$mo 6 dJ© ‘rQ>a ßbm°Q> ‘| Mma nwZamd¥{V¶m| ‘|
amonm J¶m& nm¡X Ho$ ‘mÜ¶‘ go ^r‘m S>mH©$ aoS> ((22.98
Q>Z/ho.), ^r‘m gwna (20.04 Q>Z/ho.) Am¡a ^r‘m œoVm
(23.94 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| goQ> Ho$ ‘mÜ¶‘ go nm¡X ¶Wm
^r‘m S>mH©$ aoS> (27.05 Q>Z/ho.), ^r‘m gwna (24.89
Q>Z/ho.) Am¡a ^r‘m œoVm (23.94 Q>Z/ho.) H$s VwbZm ‘|
goQ>m| ‘| H$ht CƒVa {dnUZ ¶mo½¶ CnO XO© H$s JB©& nm¡X
H$s VwbZm ‘| goQ>m| Ho$ ‘mÜ¶‘ go CJmB© JB© ’$gb ‘| 23 go
25 {XZm| H$s AJoVr n[an¹$Vm XO© H$s JB© {Og‘| 'E' J«oS>
dmbo H§$Xm| H$s H$ht A{YH$ à{VeV, A{YH$ {dnUZ ¶mo½¶
CnO à{VeV Am¡a A{YH$ Am¡gV H§$X ^ma nm¶m J¶m& 

har ß¶mO Ho$ ê$n ‘| nUu¶ Cn¶moJ Ho$ {bE
Cn¶wº$ ß¶mO d§eH«$‘m| H$s ñH«$sqZJ
H§$X dh gdm©{YH$ àM{bV ñdê$n hmoVm h¡ {Og‘| {H$ ß¶mO
H$m Cn¶moJ {H$¶m OmVm h¡& hmbm§{H$, ß¶mO Ho$ An[an¹$ erf©
H$m BñVo‘mb har ß¶mO Ho$ ê$n ‘| {H$¶m OmVm h¡& {nN>bo Hw$N>
dfm] go [aQ>ob Am¡a ImÚ godm AZwà¶moJ Ho$ {bE VmOm H$Q>r
hþB© gpãO¶m| H$s ‘m§J ‘| A^yVnyd© ~‹T>moVar XoIZo H$mo {‘br h¡&

transplanting.

DOGR-1626 is an onion line suitable for kharif
season and its bulbs are dark red with globe
shape. This line is early in maturity and
harvested within three months after
transplanting. It is free from double bulbs and
bolters.

DOGR-1657 is an onion line suitable for rabi
season and its bulbs are globe with dark red. It
produced uniform bulbs and free from doubles
and bolters. 

DOGR-1669 is an onion line suitable for late
kharif and rabi season and its bulbs are globe
with light red. It produced uniform bulbs and
free from doubles and bolters.

Feasibility study of onion sets
production and raising early kharif crop
through sets

During kharif 2018, an experiment was
conducted to produce sets and its comparison
with the seedling crop. Three onion varieties
(Bhima Dark Red, Bhima Super and Bhima
Shweta) were planted in four replications in 6
sq m plot. Higher marketable yield was
recorded in sets as compared to seedling i.e.
Bhima Dark Red (27.05 t/ha), Bhima Super
(24.89 t/ha) and Bhima Shweta (23.94 t/ha)
through sets whereas Bhima Dark Red (22.98
t/ha), Bhima Super (20.04 t/ha) and Bhima
Shweta (19.61 t/ha) through seedling. Crop
raised through sets recorded 23-25 days early
maturity as compared to seedling with more
percent of ‘A’ grade bulbs, % marketable yield
and average bulb weight.

Screening of onion lines suitable for
foliage use as green onion
Bulb is the most common form in which onion
is used. However, immature tops of onion are
used as green onions. The demand for fresh-cut
vegetables for retail and food service
applications has increased tremendously over
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BZ‘| go, Cn^moº$mAm| Ho$ ~rM har ß¶mO bmoH${à¶Vm hm{gb
H$a ahr h¡& ¶h ̂ maV Am¡a AÝ¶ E{e¶mB© Xoem| ‘| EH$ bmoH${à¶
‘m¡g‘r gãOr h¡& N>moQ>o H§$Xm| Ho$ gmW H§${XH$m ß¶mO go nÎmr
erf© H$m ‘yë¶ ‘w»¶V: b§~r g’o$X S§>S>r {Ogo ñH$m{b¶Ýg
AWm©V² N>moQ>o H§$X Ho$ gmW b§~r J«rdm dmbr ß¶mO Ho$ ê$n ‘|
hmoVm h¡& Bg àH$ma Ho$ ß¶mO H$mo gbmX ß¶mO, dg§V ß¶mO
Am¡a JwÀN>m ß¶mO ̂ r H$hm OmVm h¡& Am‘Vm¡a na BZHo$ VmOonZ
Am¡a ‘hH$ Ho$ H$maU BÝh| Am‘Vm¡a na H$mQ>m AWdm Hw$Mbm
OmVm h¡ Am¡a Jm{Z©e Ho$ {bE Cn¶moJ {H$¶m OmVm h¡& O¡gm
{H$ har ß¶mO ’$gb H$mo AJoVr AdñWm ‘| hr Vmo‹S> {b¶m
OmVm h¡, Bg{bE Bggo gwa{jV ê$n go n[an¹$ H§$X CËnÞ
H$aZo ‘| b§~r Ad{Y VH$ ’$gb H$mo V¡¶ma H$aZo H$m OmopI‘
CR>m¶o {~Zm hr {H$gmZm| H$mo erK« ZH$X H$‘mZo H$s gw{dYm
{‘bVr h¡& har ß¶mO H$s VmOm n{Îm¶m§, {dQ>m{‘Z E, {dQ>m{‘Z
gr, H¡$pëg¶‘, ’$m°ñ’$moag Am¡a ’$mo{bH$ Aåb H$m ^anya
òmoV hmoVr h¢& ‘m§J H$mo Ü¶mZ ‘| aIVo hþE har ß¶mO H$s {H$ñ‘|
{dH${gV H$aZo H$s Oê$aV h¡& Bg g§~§Y ‘| a~r 2017-18
Ho$ Xm¡amZ ̂ mH¥$AZwn - ß¶mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ,
amOJwê$ZJa, nwUo Ho$ à¶moJmË‘H$ IoV ‘| EH$ narjU bJm¶m
J¶m Vm{H$ har ß¶mO Ho$ ê$n ‘| nUu¶ Cn¶moJ Ho$ {bE Cn¶wº$
ß¶mO d§eH«$‘m| H$s N>§Q>mB© H$s Om gHo$& dV©‘mZ AÝdofU go
nVm Mbm {H$ gd©loð> àM{bV ß¶mO VwbZr¶ {H$ñ‘ ^r‘m
{H$aU (12.5 Q>Z/ho.), ^r‘m bmBQ> aoS> (12.5 Q>Z/ho.)
Am¡a ^r‘m e{º$ (12.4 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| d§eH«$‘
1550 - EJ«o. (22.2 Q>Z/ho.), 1549 - EJ«o. (21.7
Q>Z/ho.) Am¡a 1546 - EJ«o. (19.5 Q>Z/ho.) ‘| C„oIZr¶
ê$n go H$ht CƒVa nUu¶ CnO hm{gb H$s JB©& EJ«rJoQ>‘
d§eH«$‘ H$s n{Îm¶m| ‘| ~ohVa ^ÊS>maU j‘Vm Wr Am¡a Vw‹S>mB©
Ho$ ~mX VrZ {XZm| VH$ ¶o har ~Zr aht& AÀN>r nmMZ j‘Vm
Ho$ {bE, har n{Îm¶m| H$mo Vmo‹S>Zo H$m g~go Cn¶wº$ g‘¶ amonU
Ho$ 60 go 70 {XZ nm¶m J¶m&

the past few years. Among these, green onions
are gaining popularity with consumers. It is a
popular seasoning vegetable in India and Asian
countries. Leaf tops from bulbing onions with
small bulbs is valued mainly for the long white
shank called Scallions. This type of onion is also
called as salad onion, spring onion or bunch
onion. These are usually chopped and used for
garnish because of their freshness and flavour.
As the green onion crop is harvested at an early
stage it provides early cash to the farmers
without going into the risk of raising the crop
of long period to produce mature bulbs safely.
The fresh leaves of green onion are rich source
of vitamin A, vitamin C, calcium, phosphorus
and folic acid. Keeping in view of demand,
there is need to develop varieties of green
onion. An experiment was laid out in the
experimental field of ICAR-DOGR,
Rajgurunagar, Pune during rabi 2017-18 for
screening of onion lines suitable for foliage use
as green onion. The present investigation
revealed that lines 1550-Agg (22.2 t/ha), 1549-
Agg (21.7 t/ha) and 1546-Agg (19.5 t/ha)
recorded significantly higher foliage yield over
best common onion checks Bhima Kiran (12.5
t/ha), Bhima Light Red (12.5 t/ha) and Bhima
Shakti (12.4 t/ha). The foliage of Aggregatum
lines had better storability and remained green
up to 3 days after harvest. For good palatability,
the best time to harvest the green foliage was
from 60 to 70 days after planting. 
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{MÌ 2.1 : Vw‹S>mB© H$s {^Þ VmarIm| na AmemOZH$ d§eH«$‘m| H$m har ß¶mO CnO àXe©Z  
Fig. 2.1 : Green onion yield performance of promising lines on different dates of harvesting
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{MÌ 2.2 : E{b¶‘ grnm H$s har ß¶mO
Fig. 2.2 : Green onions of Allium cepa

2.2. àg§ñH$aU Ed§ {Z¶m©V à¶moOZ hoVw àOZZ
ß¶mO {H$ñ‘| 
nN>oVr Iar’$ Ho$ Xm¡amZ g’o$X ß¶mO
àJV/àma§{^H$ àOZZ d§eH«$‘m| H$m ‘yë¶m§H$Z
nƒrg àJV VWm àma§{^H$ àOZZ d§eH«$‘m| (12 àJV
d§eH«$‘, 9 ‘¡qgJ d§eH«$‘ VWm 4 loð> d§eH«$‘) H$m ‘yë¶m§H$Z
{H$¶m J¶m Am¡a CZH$s VwbZr¶ {H$ñ‘ ^r‘m ew^«m Ho$ gmW
VwbZm H$s JB©& VwbZr¶ {H$ñ‘ ^r‘m ew^«m (20.42 Q>Z/ho.)
Ho$ ‘wH$m~bo ‘| nm§M d§eH«$‘m| ‘| C„oIZr¶ ê$n go ~ohVa CnO
XO© H$s JB©& A{YH$V‘ {dnUZ ¶mo½¶ CnO d§eH«$‘ S>ãë¶y
009 ES>r 4 (36.36 Q>Z/ho.) ‘| Am¡a g~go A{YH$ Hw$b
CnO S>ãë¶y 122 ES>r 4 (40.64 Q>Z/ho.) ‘| XO© H$s JB©&
Voah d§eH«$‘ Vmoa dmbo H§$Xm| go ‘wº$ nmE JE& nm¡Y amonU Ho$
127 {XZm| ~mX g^r d§eH«$‘m| ‘| Vw‹S>mB© H$s JB©& Xmo ‘mh Ho$
^ÊS>maU Ho$ CnamÝV g~go H$‘ ̂ ÊS>maU j{V S>ãë¶y-419-
B©Eb-7 (12.86 à{VeV) ‘| O~{H$ g~go A{YH$ ̂ ÊS>maU
j{V S>ãë¶y-009-ES>r-4 (51.92 à{VeV) ‘| nmB© JB©& 

nN>oVr Iar’$ Ho$ Xm¡amZ g’o$X ß¶mO Vmoa dmbo
H§$Xm| Ho$ g{hîUw d§eH«$‘m| H$m ‘yë¶m§H$Z
nN>oVr Iar’$ ‘m¡g‘ Ho$ {bE Vmoa dmbo H§$Xm| Ho$ g{hîUw Mma
d§eH«$‘m| H$mo {dH${gV {H$¶m J¶m Am¡a nm§Mdr nr‹T>r ‘| BZH$m
‘yë¶m§H$Z {H$¶m J¶m& BZ d§eH«$‘m| ‘| Vmoa dmbo H§$Xm| H$s
‘m¡OyXJr 0 go 7.96 à{VeV Ho$ ~rM nmB© JB©& d§eH«$‘ S>ãë¶y
448 EbOr-107- 5 nyar Vah go Vmoa dmbo H§$Xm| go ‘wº$
Wm& S>ãë¶y-448 EbOr-107-5 ‘| A{YH$V‘ E J«oS> dmbo
H§$X (69.29 à{VeV) Wo O~{H$ VXþnamÝV ìhmBQ> BbmBQ>
H$m°ån EbOr-209-5 ‘| 44.2 à{VeV Am¡a VwbZr¶ {H$ñ‘
‘| Ho$db 29.59 à{VeV hr E J«oS> dmbo H§$X nmE JE& {dnUZ
¶mo½¶ H§$Xr¶ CnO Ho$ {bE g^r d§eH«$‘ gm§p»¶H$s Ñ{ï> go
VwbZr¶ {H$ñ‘ ^r‘m ew^«m Ho$ g‘Vwë¶ Wo& 

2.2. Breeding onion varieties for
processing and export

Evaluation of white onion advance /
initial breeding lines during late kharif

Twenty five advance and initial breeding lines
(12 advance lines, 9 massing lines and 4 elite
lines) were evaluated and compared with check
Bhima Shubhra. Five lines showed significantly
superior for yield as compared to check Bhima
Shubhra (20.42 t/ha). Highest marketable yield
was observed in W-009 AD-4 (36.36 t/ha) and
total yield in W-122 AD-4 (40.64 t/ha). Thirteen
lines were bolter free. All the lines were
harvested 127 days after transplanting. Storage
losses after 2 months was lowest 12.86% in W-
419 EL-7 whereas, highest storage losses was
51.92% in W-009 AD-4.

Evaluation of white onion bolter
tolerant lines during late Kharif

Four bolter tolerant lines were developed for
late kharif and evaluated in 5th generation.
Bolting % ranged between 0 to 7.96% in these
lines. W-448 LG-107-5 line was completely free
from bolters. Highest % A grade bulbs were
69.29% in W-448 LG-107-5 followed by 44.2% in
White Elite Comp LG-209-5 whereas, in check
variety it was 29.59%. All the lines were
statistically at par with check variety Bhima
Shubhra for marketable yield.
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Vm{bH$m 2.4 : nN>oVr Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.4 : Five high yielding accessions of white onion during late kharif season

d§eH«$‘ 
Lines

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

{dnUZ ¶mo½¶
CnO (Q>Z/ho.) 
MY (t/ha)

Am¡gV H§$X 
^ma (J«m‘) 
ABW (g)

Hw$b KwbZerb
R>mog nXmW© A§e 

TSS (%)

Omo‹S> dmbo 
H§$X 

Doubles 
(%)

Xmo ‘mh Ho$
^ÊS>maU Ho$ ~mX
j{V (à{VeV) 
Loss after 2
months (%)

S>ãë¶y - 009 - ES>r - 4
W-009 -D-4

36.45 36.36 58.54 12.32 0.00 51.92

S>ãë¶y - 122 - ES>r - 4
W-122 -D-4

40.64 34.51 66.36 10.60 7.22 35.78

S>ãë¶y - 028 E‘ - 7
W-028 M-7

36.52 31.33 65.08 11.28 4.56 18.79

S>ãë¶y 361
W-361

33.67 29.44 65.37 11.59 0.00 31.78

S>ãë¶y - 288 E‘ - 3
W-288 M-3

30.89 27.78 62.50 11.22 0.00 21.28

^r‘m ew^«m (VwbZr¶)
Bhima Shubhra (C )

20.42 18.41 54.89 11.69 3.33 24.19

H«$mpÝVH$ {^ÞVm
C.D. (5%)

10.38 9.12 7.34 0.99 6.10 17.94

MY: Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, ABW: Average Bulb Weight, TSS: Total Soluble Solids,
DTH: Days to Harvest, E: P - Ratio of Equatorial and Polar diameter

Vm{bH$m 2.5 : Iar’$ Ho$ Xm¡amZ nm§M gd©loð> g’o$X ß¶mO g{hîUw d§eH«$‘ 
Table 2.5 : Five best white onion tolerant lines during kharif

à{d{ï>¶m§ 
Entries 

'E' J«oS>
dmbo H§$X
(à{VeV) 
AGB (%)

'~r' J«oS>
dmbo H§$X
(à{VeV) 
BGB (%)

'gr' J«oS>
dmbo H§$X
(à{VeV) 
CGB (%)

Omo‹S> dmbo
H§$X 

Doubles
(%)

Vmoa dmbo
H§$X 

Bolters
(%)

{dnUZ
¶mo½¶
CnO

(Q>Z/ho.) 
MY (t/ha)

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS (%)

^r‘m œoVm EbOr-107-5 
Bhima Shweta LG- 107-5

26.02 21.60 22.98 0.54 5.45 13.14 18.64 11.86

ìhmBQ> BbmBQ> H$m°ån EbOr-209-5 
White Elite Comp LG-209-5

44.22 25.74 14.27 0.00 2.70 18.92 22.44 11.68

ìhmBQ> OrZnyb EbOr-107-5 
White Genepool LG- 107-5

26.40 31.84 13.54 0.93 7.96 15.53 20.75 11.91

S>ãë¶y-448 EbOr-107-5
W-448 LG-107-5 

69.29 13.21 7.65 6.37 0.00 20.75 23.01 13.24

^r‘m œoVm 
Bhima Shweta 

29.59 40.22 16.22 0.88 2.38 23.01 26.13 12.20

‘mÜ¶ 
Mean

31.56 29.85 16.75 0.59 4.62 17.65 21.99 11.91

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

27.80 17.76 12.57 2.45 9.05 10.26 13.64 1.96

AGB : ‘A’ Grade Bulbs, BGB : ‘B’ Grade Bulb, CGB : ‘C’ Grade Bulbs, MY : Marketable Yield, TY : Total Yield, TSS : Total
Soluble Solids
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nN>oVr Iar’$ Ho$ Xm¡amZ g’o$X ß¶mO Cƒ Hw$b
KwbZerb R>mog nXmW© A§e dmbo d§eH«$‘m| H$m ‘yë¶m§H$Z
Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo Hw$b Xg d§eH«$‘m|
H$m ‘yë¶m§H$Z {H$¶m J¶m Am¡a VwbZr¶ {H$ñ‘ ^r‘m ew^«m Ho$
gmW BZH$s VwbZm H$s JB©& g^r d§eH«$‘m| ‘| Hw$b CnO Ho$
{bE VwbZr¶ {H$ñ‘ ̂ r‘m eŵ «m (20.42 Q>Z/ho.) Ho$ ‘wH$m~bo
‘| 24.89 go 19.21 Q>Z/ho. Ho$ ~rM H$s g‘Vwë¶ n[aUm‘
àX{e©V hþE& Ho$db EH$ d§eH«$‘ H$mo N>mo‹S>H$a AÝ¶ g^r
d§eH«$‘m| ‘| 15 à{VeV go A{YH$ H$m Cƒ Hw$b KwbZerb
R>mog nXmW© A§e nm¶m J¶m O~{H$ VwbZr¶ {H$ñ‘ ^r‘m ew^«m
‘| BgH$s ‘mÌm 11.67 à{VeV Wr& d§eH«$‘ S>ãë¶yEMQ>r-
23E-1 ‘| A{YH$V‘ Hw$b KwbZerb R>mog nXmW© (18.19
à{VeV) XO© {H$¶m J¶m& d§eH«$‘ EMQ>r-OrAma-2~r-E‘-
6 (EgE‘gr) ‘| 16.16 Q>Z/ho. H$s {dnUZ ¶mo½¶ CnO Ho$
gmW 23.56 Q>Z/ho. H$s Hw$b CnO XO© H$s JB© Am¡a BZ‘|
16.20 à{VeV Hw$b KwbZerb R>mog nXmW© A§e nm¶m J¶m&
VwbZr¶ {H$ñ‘ ‘| Ohm§ ^ÊS>maU j{V 20.00 à{VeV Wr
dht BZ‘| ^ÊS>maU j{V 20.01 à{VeV nmB© JB©& 

Evaluation of white onion high TSS
lines during late kharif

Total 10 high TSS lines were evaluated and
compared with Bhima Shubhra. Three lines
were statistically at par for marketable yield
which ranged between 15.34 to 16.16 t/ha as
compared with check (18.41 t/ha). All the lines
showed statistically at par results for total yield
ranged between 24.89 to 19.21 t/ha against
check Bhima Shubhra (20.42 t/ha). Except one
line all line recorded high TSS above 15% with
11.67% in check Bhima Shubhra. Maximum TSS
was recorded 18.19% in line WHT-23A-1. Line
HT-GR-2B-M-6 (SMC) recorded 23.56 t/ha total
yield with 16.16 t/ha marketable yield and had
TSS of 16.20% with 20.01% storage losses where
the storage losses was 20.00% in Bhima
Shubhra.

Vm{bH$m 2.6 : nN>oVr Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbr àm{á¶m§  
Table 2.6 : Five high TSS accessions of white onion during late kharif season

à{d{ï> 
Entries

Omo‹S> dmbo
H§$X 

Doubles
(%)

Vmoa dmbo
H§$X 

Bolters
(%)

{dnUZ
¶mo½¶ H§$X
à{VeV 
Mrk. (%)

Hw$b
CnO

(Q>Z/ho.) 
TY (t/ha)

{dnUZ
¶mo½¶ H§$X

CnO
(Q>Z/ho.) 

MY
(t/ha)

Hw$b
KwbZerb

R>mog
nXmW©
A§e 
TSS
(%)

Am¡gV
H§$X ^ma 
(J«m‘) 

ABW (g)

^ÊS>maU Ho$
Xmo ‘mh

CnamÝV j{V
(à{VeV) 
Loss after
2 months

(%)

S>ãë¶yEMQ>r-23 E-1 
WHT-23A-1

2.90 11.30 63.78 19.21 12.20 18.19 41.24 27.49

EMQ>r-OrAma-2 E-E‘-6 (Eggr)
HT-GR-2A-M-6(SC)

4.55 15.31 68.95 22.61 15.56 17.07 44.80 17.7

EMQ>r-OrAma-2 ~r-E‘-6 (EgE‘gr)
HT-GR-2B-M-6 (SMC)

7.98 9.33 68.51 23.56 16.16 16.20 40.52 20.01

S>ãë¶yEMQ>r-23 E 
WHT-23A

2.88 7.77 66.22 21.37 14.20 16.16 39.35 12.81

EMQ>r-OrAma-1 ~r-E‘-7 (N>moQ>o H§$X)
HT-GR-1B-M-7 (Small Bulb)

5.73 27.58 42.96 20.11 8.02 15.71 44.28 32.54

^r‘m ew^«m (VwbZr¶) 
Bhima Shubhra (C)

3.33 0.00 90.72 20.42 18.41 11.67 54.89 20.00

‘mÜ¶
Mean

4.97 13.72 64.85 21.75 13.96 15.58 44.86 22.45

H«$mpÝVH$ {^ÞVm
C.D. (5%)

13.08 12.96 18.57 4.68 4.38 2.27 8.29 23.79

Mrk. (%) : Percentage of Marketable Bulbs, TY : Total Yield, MY : Marketable Yield, TSS : Total Soluble Solids, ABW :
Average Bulb Weight
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Vm{bH$m 2.7 : Iar’$ Ho$ Xm¡amZ nm§M gd©loð> g’o$X ß¶mO g{hîUw d§eH«$‘ 
Table 2.7 : Five best white onion tolerant lines during kharif

à{d{ï> 
Entries

15 à{VeV go A{YH$ Hw$b
KwbZerb R>mog nXmW© A§e dmbo

H§$Xm| H$s g§»¶m (à{VeV) 
% of Number of bulbs -bove %

15 TSS

Am¡gV Hw$b KwbZerb R>mog nXmW©
A§e (à{VeV) 

Average TSS (%)

S>ãë¶yEMQ>r-23 E-1 
WHT-23A-1

88.57 18.19

S>ãë¶yEMQ>r-23 E (Hw$b KwbZerb R>mog nXmW© A§e >15) 
WHT-23- TSS >15

82.99 16.16

EMQ>r-OrAma-2 ~r-E‘ 6 (Eggr) 
HT-GR-2B-M6 (SC)

81.37 17.07

EMQ>r-OrAma-2 ~r-E‘ 6 (EgE‘gr) 
HT-GR-2B-M6 (SMC)

65.28 16.20

EMQ>r-OrAma-5 ~r-E‘ 6 (EgE‘gr) 
HT-GR-5B-M6 (SMC)

61.80 15.68

^r‘m œoVm 
Bhima Shweta

0.00 11.66

^r‘m ew^«m 
Bhima Shubhra

0.00 11.67

^r‘m g’o$X 
Bhima Safed

0.00 12.03

’w$bo g’o$X 
Phule Safed

0.00 11.79

nN>oVr Iar’$ ‘| Cƒ Q>rEgEg dmbo d§eH«$‘m| H$m ‘yë¶m§H$Z 
df© 2002 go EH$b H§$X go Cƒ Hw$b KwbZerb R>mog nXmW©
A§e (Q>rEgEg) dmbo Hw$b Zm¡ d§eH«$‘m| H$m ‘yë¶m§H$Z H$aHo$
Cƒ Q>rEgEg Ho$ {bE nN>oVr Iar’$ ‘| Mma VwbZr¶ {H$ñ‘m|
Ho$ gmW BZH$s VwbZm H$s JB©& EMQ>r-OrAma-2E-E‘-7
(Eggr) (15% go H$‘ Q>rEgEg) N>mo‹S>H$a ~mH$s d§eH«$‘m|
‘| 15 à{VeV go A{YH$ VWm d§eH«$‘ S>ãë¶yEMQ>r-23E-
1 ‘| A{YH$V‘ Q>rEgEg (18.19%) XO© {H$¶m J¶m& {H$gr
^r VwbZr¶ {H$ñ‘ ‘| 12.03 à{VeV go A{YH$ Q>rEgEg
Zht nm¶m J¶m& 

Evaluation of high TSS lines in late
kharif

Total 9 high TSS lines were evaluated from

single bulb since 2002 and compared with 4

check varieties in late kharif season for TSS. All

lines were observed more than 15 % TSS except

HT-GR-2A-M7 (SC) [TSS<15]. Highest TSS was

observed in WHT-23A-1 (18.19%). None of the

check varieties recorded TSS above 12.03%. 

a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO àJV/àma§{^H$
àOZZ d§eH«$‘m| H$m ‘yë¶m§H$Z 
Hw$b 65 àJV Ed§ àma§{^H$ àOZZ d§eH«$‘m| (10 àJV, 37
‘¡qgJ VWm 18 loð> d§eH«$‘) H$m ‘yë¶m§H$Z 1�1 dJ© ‘rQ>a
Ho$ AmH$ma dmbo ßbm°Q> ‘| {H$¶m J¶m Am¡a VwbZr¶ {H$ñ‘ ̂ r‘m
œoVm Ho$ gmW BZH$s VwbZm H$s JB©& VwbZr¶ {H$ñ‘ Ho$ gmW
VwbZm H$aZo na Hw$b CnO Ho$ {bE 13 d§eH«$‘m| Am¡a {dnUZ
¶mo½¶ H§$Xr¶ CnO Ho$ {bE 8 d§eH«$‘m| ‘| gm§p»¶H$s Ñ{ï> go
g‘Vwë¶ àXe©Z XoIZo H$mo {‘bm& A{YH$V‘ {dnUZ ¶mo½¶

Evaluation of white onion advance /
initial breeding lines during rabi season

Total 65 advance and initial breeding lines (10
advances, 37 massing and 18 elite lines) were
evaluated in 1 x 1 sq m plot size and compare
with check Bhima Shweta. Thirteen lines for
total yield and 8 lines for marketable yield were
showed statistically at par as compared to
check variety. Highest marketable yield was
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H§$Xr¶ CnO S>ãë¶y-361-B©Eb-7 (43.89 Q>Z/ho.) ‘|
Am¡a A{YH$V‘ Hw$b CnO S>ãë¶y-414-E‘-3 (44.55
Q>Z/ho.) ‘| XO© H$s JB©& nMnZ d§eH«$‘ Vmoa dmbo H§$Xm| go
‘wº$ nmE JE& nm¡Y amonU Ho$ 116 {XZm| ~mX g^r d§eH«$‘m|
H$s Vw‹S>mB© H$s JB©& ^ÊS>maU Ho$ nm§M ‘mh CnamÝV, g~go H$‘
^ÊS>maU j{V (9.94 à{VeV) d§eH«$‘ S>ãë¶y-427- B©Eb
-6 ‘| XO© H$s JB© O~{H$ S>ãë¶y-441-E‘-7 ‘| ¶h
A{YH$V‘ (55.44 à{VeV) Wr Am¡a VwbZr¶ {H$ñ‘ ‘| ¶h
47.58 à{VeV nmB© JB©& 

observed in W-361 EL-7 (43.89 t/ha) and total
yield in W-414 M-3 (44.55 t/ha). 55 lines were
bolter free. All lines were harvested 116 days
after transplanting. Lowest storage loss of
9.94% was recorded in line W-427 EL-6 where
as it was maximum 55.44% in W-441 M-7
whereas, in check loss was 47.58% after five
month of storage.

Vm{bH$m 2.8 : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.8 : Five high yielding accessions of white onion during rabi season

d§eH«$‘ 
Lines

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

{dnUZ ¶mo½¶
CnO

(Q>Z/ho.) 
MY (t/ha)

{dnUZ ¶mo½¶
H§$Xr¶ ^ma

(J«m‘) 
MBW (g)

Hw$b KwbZerb
R>mog nXmW©

A§e (à{VeV) 
TSS (%)

Omo‹S> dmbo H§$X 
Doubles 

(%)

^ÊS>maU Ho$    5
‘mh CnamÝV j{V

(à{VeV) 
Loss after 5

months storage
(%)

S>ãë¶y-361-B©Eb-7 
W-361 EL-7

43.89 43.89 66.96 12.08 0.00 42.53

S>ãë¶y-441-E‘-7 
W-441 M-7

44.21 42.28 69.18 12.60 4.29 55.44

S>ãë¶y-427-B©Eb-6 
W-427 EL-6

42.22 42.22 63.33 12.36 0.00 9.94

S>ãë¶y-444-B©Eb-7 
W-444 EL-7

42.31 41.53 68.06 11.96 0.00 22.99

S>ãë¶y-414-E‘-3 
W-414 M-3

44.55 41.30 65.22 11.87 6.61 32.38

^r‘m œoVm 
Bhima Shweta 

41.40 39.74 65.99 11.20 3.56 47.58

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

7.69 7.60 7.65 0.52 10.13 23.84

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

Total 22 advance and initial breeding lines (10

advances, 10 massing and 2 elite lines) were

evaluated in 3 x 2 sq m plot size and compared

with check Bhima Shweta. The line W-353 M-3

was significantly superior for marketable yield

(41.97 t/ha) and total yield (42.97 t/ha). Eight

lines for marketable yield and 10 lines for total

yield were statistically at par as compared to

check Bhima Shweta. Eight lines were

harvested 116 days after transplanting.

Hw$b 22 àJV Ed§ àma§{^H$ àOZZ d§eH«$‘m| (10 àJV, 10
‘¡qgJ VWm 2 loð> d§eH«$‘) H$m ‘yë¶m§H$Z 3�2 dJ© ‘rQ>a Ho$
AmH$ma dmbo ßbm°Q> ‘| {H$¶m J¶m Am¡a VwbZr¶ {H$ñ‘ ^r‘m
œoVm Ho$ gmW BZH$s VwbZm H$s JB©& VwbZr¶ {H$ñ‘ Ho$ ‘wH$m~bo
‘| d§eH«$‘ S>ãë¶y - 353 E‘-3 {dnUZ ¶mo½¶ H§$Xr¶ CnO
(41.97 Q>Z/ho.) Am¡a Hw$b CnO (42.97 Q>Z/ho.) Ho$
‘m‘bo ‘| C„oIZr¶ ê$n go ~ohVa nm¶m J¶m& VwbZr¶ {H$ñ‘
^r‘m œoVm Ho$ gmW VwbZm H$aZo na {dnUZ ¶mo½¶ H§$Xr¶
CnO Ho$ {bE 8 d§eH«$‘ Am¡a Hw$b CnO Ho$ {bE 10 d§eH«$‘
Am§H$‹S>m| H$s Ñ{ï> go g‘Vwë¶ nmE JE& AmR> d§eH«$‘ Vmoa dmbo
H§$Xm| go ‘wº$ Wo& nm¡Y amonU H$aZo Ho$ 116 {XZ ~mX g^r
d§eH«$‘m| ‘| Vw‹S>mB© H$s JB©& 
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Vm{bH$m 2.9> : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§  
Table 2.9 : Five high yielding accessions of white onion during rabi season

d§eH«$‘ 
Lines

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

{dnUZ ¶mo½¶
CnO

(Q>Z/ho.) 
MY (t/ha)

{dnUZ ¶mo½¶
H§$Xr¶ ^ma

(J«m‘) 
MBW (g)

Hw$b KwbZerb
R>mog nXmW©

A§e (à{VeV) 
TSS (%)

Omo‹S> dmbo H§$X 
Doubles 

(%)

^ÊS>maU Ho$    5
‘mh CnamÝV j{V

(à{VeV) 
Loss after 5

months storage
(%)

S>ãë¶y-353-E‘-3 
W-353 M-3

42.97 41.79 65.92 11.92 1.58 42.64

S>ãë¶y-411 ES>r-4 
W-411 AD-4

39.44 38.63 69.54 11.10 1.03 54.24

S>ãë¶y-085-ES>r-4 
W-085 AD-4

42.05 38.35 67.61 11.12 3.74 43.67

S>ãë¶y 344 
W-344

38.65 38.06 64.85 12.01 0.27 74.24

S>ãë¶y 367 ES>r 4 
W-367 AD-4

39.24 37.48 64.40 11.39 1.62 30.29

^r‘m œoVm 
Bhima Shweta

36.58 35.26 59.67 11.53 0.63 75.88

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

6.38 6.53 7.59 0.62 3.26 24.40

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

a~r ‘m¡g‘ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW©
A§e dmbo g’o$X ß¶mO d§eH«$‘m| H$m ‘yë¶m§H$Z 
VwbZr¶ {H$ñ‘ ^r‘m œoVm Ho$ gmW 1�1 dJ© ‘rQ>a ßbm°Q> ‘|
Hw$b 21 Cƒ Hw$b KwbZerb R>mog nXmW© A§e (Q>rEgEg)
dmbo d§eH«$‘m| H$m ‘yë¶m§H$Z Ed§ VwbZm H$s JB©& CnO Ho$ ‘m‘bo
‘| H$moB© ^r d§eH«$‘, VwbZr¶ {H$ñ‘ go ~ohVa Zht nm¶m J¶m&
A{YH$V‘ {dnUZ ¶mo½¶ H§$Xr¶ CnO d§eH«$‘ S>ãë¶yEMQ>r-
23 ~r (Q>rEgEg 15 go 17.8 à{VeV) (39.60 Q>Z/ho.)
‘| VWm g~go A{YH$ Hw$b CnO d§eH«$‘ EMQ>r-OrAma-
1gr-E‘-7 (Q>rEgEg 15 à{VeV) (40.19 Q>Z/ho.) ‘|
nmB© JB©& BZ nm§M d§eH«$‘m| ‘| VwbZr¶ {H$ñ‘ Ho$ g‘Vwë¶
{dnUZ ¶mo½¶ H§$Xr¶ CnO hm{gb H$s JB©& Q>rEgEg H$s ‘mÌm
11.20 (^r‘m œoVm) go 19.38 (EMQ>r-OrAma-1 ~r-
E‘-7) Ho$ ~rM nmB© JB©& VwbZr¶ {H$ñ‘ ‘| Ohm§ Q>rEgEg
15 à{VeV go H$‘ Am¡a gd©loð> VwbZr¶ {H$ñ‘ ‘| 11.2
à{VeV Wm dht BgHo$ ‘wH$m~bo ‘| g^r Cƒ Q>rEgEg dmbo
d§eH«$‘m| ‘| Q>rEgEg 15 à{VeV go A{YH$ nm¶m J¶m& 

Cƒ Q>rEgEg dmbo Hw$b 13 d§eH«$‘m| H$m ‘yë¶m§H$Z 3�2 dJ©
‘rQ>a ßbm°Q> ‘| H$aHo$ VwbZr¶ {H$ñ‘ ̂ r‘m œoVm Ho$ gmW BZH$s
VwbZm H$s JB©& VwbZr¶ {H$ñ‘ (36.58 Q>Z/ho.) Ho$ gmW
VwbZm H$aZo na Ho$db EH$ d§eH«$‘ H$mo N>mo‹S>H$a g^r d§eH«$‘

Evaluation of white onion high TSS
lines during rabi season

Total 21 Hi-TSS lines were evaluated and
compared with check Bhima Shweta in 1 x 1 sq
m plot size. None of the line was superior as
compared to check variety for yield. Highest
marketable yield was recorded in WHT-23B
(TSS 15-17.8) (39.60 t/ha) and total yield in HT-
GR-1C-M-7 (TSS<15) (40.19 t/ha). Marketable
yield in these five lines are at par with the
check. TSS ranged between 11.20 (Bhima
Shweta) -19.38 (HT-GR-1B-M-7 SC). All the
high TSS lines gave high TSS above 15% as
compared to check varieties where TSS was less
than 15% and in best check it was 11.2%.

Total 13 high TSS lines were evaluated and

compared with check Bhima Shweta in 3x 2 sq

m plot size. Except one line all the lines were

statistically at par for total yield ranged

between 28.13-35.40 t/ha as compared with



28.13 go 35.40 Q>Z/ho. H$s Hw$b CnO Ho$ {bE gm§p»¶H$s
Ñ{ï> go g‘Vwë¶ Wo& Bggo ñnï> Vm¡a na nVm MbVm h¡ {H$
^mdr nr{‹T>¶m| ‘| {dnUZ ¶mo½¶ CnO H$mo ~‹T>mZo H$s n¶m©á
Adga h¢& {dnUZ ¶mo½¶ H§$Xr¶ CnO Ho$ ‘m‘bo ‘|, ~‹S>o
AmH$ma dmbo Cƒ Q>rEgEg dmbo H§$Xm| H$m M¶Z H$aZo ‘| H$m’$s
gwYma hþAm& VwbZr¶ {H$ñ‘ ‘| Ohm§ {dnUZ ¶mo½¶ H§$Xr¶ CnO
35.26 Q>Z/ho. VWm AÝ¶ d§eH«$‘m| ‘| ¶h gr‘m 23.09 go
29.57 Q>Z/ho. Ho$ ~rM nmB© JB©& ^ÊS>maU Ho$ nm§M ‘mh ~mX
g~go A{YH$ ^ÊS>maU j{V VwbZr¶ {H$ñ‘ (57.85%) ‘|
O~{H$ g~go H$‘ ^ÊS>maU j{V d§eH«$‘ EMQ>r-OrAma-5
~r-E‘-6 (EgE‘gr) (29.56%) ‘| nmB© JB©& 

check (36.58 t/ha). This clearly indicates that in

further generations there is scope to increase

marketable yield. In marketable yield there was

lot of improvement due to critical selection of

high TSS bulbs with bigger size. Marketable

yield ranged between 23.09-29.57 t/ha as

compared with check (35.26 t/ha). Storage

losses after 5 months were highest in check

variety (57.85%) whereas lowest loss of 29.56%

was recorded in line HT-GR-5B-M-6 (SMC).
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Vm{bH$m 2.10> : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ §  
Table 2.10 : Five high yielding accessions of white onion during rabi season

d§eH«$‘ 
Lines

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

{dnUZ
¶mo½¶ CnO
(Q>Z/ho.) 
MY (t/ha)

{dnUZ
¶mo½¶   H§$Xr¶
^ma (J«m‘) 
MBW (g)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS (%)

Omo‹S> dmbo
H§$X 

Doubles 
(%)

^ÊS>maU Ho$    5
‘mh CnamÝV j{V

(à{VeV) 
Loss after 5

months storage
(%)

S>ãë¶yEMQ>r-23 ~r (Hw$b KwbZerb R>mog
nXmW© A§e 15-17.8)
WHT-23B (TSS 15-17.8)

40.00 39.60 62.33 16.95 1.18 35.67

EMQ>r-OrAma-1gr-E‘-7 (Hw$b
KwbZerb R>mog nXmW© A§e <15)
HT-GR-1C-M-7 (TSS <15)

40.19 34.79 62.13 15.98 10.79 26.24

EMQ>r-OrAma-2E-E‘-6-1 (Hw$b
KwbZerb R>mog nXmW© A§e <18 )
HTGR-2A-M-6-1 (TSS <18)

33.64 33.64 51.24 15.58 0.00 37.81

S>ãë¶yEMQ>r-23 ~r (Hw$b KwbZerb R>mog
nXmW© A§e <15) 
WHT-23B (TSS <15)

33.97 32.93 61.75 14.79 0.00 13.21

EMQ>r-OrAma-2~r-E‘-7 ~‹S>o H§$X
(EgE‘gr) (Hw$b KwbZerb R>mog nXmW©
A§e 15)
HT-GR-2B-M-7 Big bulb SMC
(TSS15)

38.15 32.81 63.75 15.11 11.30 27.32

^r‘m œoVm (VwbZr¶) 
Bhima Shweta (C) 

41.40 39.74 65.99 11.20 3.56 43.82

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

10.45 10.45 8.77 0.82 14.84 28.80

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids
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Vm{bH$m 2.11> : 15 à{VeV go A{YH$ Hw$b KwbZerb R>mog nXmW© A§e Ho$ gmW a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s Cƒ
CnOerb àm{á¶m§
Table 2.11 : High yielding accessions of white onion during rabi season with TSS above 15%

Cƒ Hw$b KwbZerb R>mog nXmW© A§e
dmbo d§eH«$‘ 
High TSS lines

Omo‹S> dmbo 
H§$X 

Doubles
(%)

Vmoa dmbo 
H§$X 

Bolters
(%)

{dnUZ
¶mo½¶ H§$X

^ma 
(J«m‘) 
Mrk. (g)

{dnUZ
¶mo½¶
CnO

(Q>Z/ho.) 
MY
(t/ha)

Hw$b
CnO

(Q>Z/ho.) 
TY 

(t/ha)

Hw$b  KwbZerb
R>mog nXmW© A§e

(à{VeV) 
TSS(%)

^ÊS>maU Ho$ 5
‘mh CnamÝV

j{V (à{VeV) 
Loss after 5
months

storage (%)

EMQ>r-OrAma-1~r-E‘-7 (N>moQ>o H§$X) 
HT-GR-1B-M7 Small Bulb

5.03 0.21 92.84 25.71 27.77 19.38 43.2

EMQ>r-OrAma-2E-E‘-6 (Eggr)
(Q>rEgEg >15 à{VeV) 
HT-GR-2A-M6 (SC) (TSS >15)

12.74 0 84.9 25.14 29.58 17.34 33.99

EMQ>r-OrAma-2~r-E‘-6 (EgE‘gr) 
HT-GR-2B-M-6 SMC

6.87 0 92.14 28.74 31.02 17.1 49.26

S>ãë¶yEMQ>r-23E (Q>rEgEg 15 à{VeV) 
WHT-23A (TSS15)

10.87 0 85.95 25.88 30.18 16.95 32.28

EMQ>r-OrAma-2E-E‘-6 (~‹S>o H§$X)
(Q>rEgEg 15-17.8 à{VeV) 
HT-GR-2A-M-6 Big bulbs 
(TSS 15-17.8)

15.42 0.13 83.65 27.13 32.94 16.53 41.01

EMQ>r-OrAma-5~r-E‘-6 (EgE‘gr) 
HT-GR-5B-M-6 (SMC)

12.04 0 87.96 24.64 28.6 16.39 29.56

EMQ>r-OrAma-1 E-E‘-7 (~‹S>o H§$X)
(Q>rEgEg 18 à{VeV) 
HT-GR-1A-M-7 Big bulbs (TSS-18)

15.62 0.3 79.76 23.09 29.21 16.24 52.48

EMQ>r-OrAma-3~r-E‘-7 (EgE‘gr)
(Q>rEgEg >15 à{VeV) 
HT-GR-3B-M-7 (SMC) (TSS >15)

7.79 0 90.71 25.38 28.13 15.25 20.83

EMQ>r-OrAma-5~r-E‘-7 (EgE‘gr)
(Q>rEgEg 15-17.8 à{VeV) 
HT-GR-5B-M7 (SMC) (15-17.8)

13.86 0 84.58 29.57 35.4 15.19 47.36

EMQ>r-OrAma-2E-E‘-7 (Eggr)
(Q>rEgEg >15 à{VeV) 
HT-GR-2A-M-7 (SC) (TSS >15)

6.78 1.97 90.18 27.86 30.93 15.11 49.36

EMQ>r-OrAma-2E-E‘-7 (Eggr) ~‹S>o
H§$X (Q>rEgEg >15 à{VeV) 
HT-GR-2A-M7 (SC) Big Bulb  
(TSS >15)

10.3 0 85.07 25.33 29.69 15.06 40.17

^r‘m œoVm / Bhima Shweta 0.63 0.37 96.57 35.26 36.58 11.53 57.85

‘mÜ¶ / Mean 8.89 0.19 89.01 28.83 32.35 12.69 44.62

H«$mpÝVH$ {^ÞVm / C.D. (5%) 10.51 1.45 10.36 5.36 7.02 1.41 37.01

Mrk. (%) : Percentage of Marketable Bulbs, TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb Weight, TSS :
Total Soluble Solids
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a~r ‘m¡g‘ Ho$ Xm¡amZ H«$mqgJ Ho$ CnamÝV {dH${gV
g§»¶m H$m ‘yë¶m§H$Z
{d{^Þ nr{‹T>¶m| ‘| Hw$b 6 EZAmagr H«$mg g§»¶m H$m ‘yë¶m§H$Z
{H$¶m J¶m Am¡a VwbZr¶ {H$ñ‘ ^r‘m œoVm Ho$ gmW BZH$s
VwbZm H$s JB©& H«$mg go {dH${gV H$s JB© H$moB© ^r g§»¶m
VwbZr¶ {H$ñ‘ go ~ohVa Zht nmB© JB©& A{YH$V‘ {dnUZ
¶mo½¶ H§$Xr¶ CnO Am¡a Hw$b CnO S>ãë¶y - 595 X ìhmBQ>
BbmBQ> H$ånmo{OQ> E’$ 5 (46.27 Q>Z/ho.) ‘| nmB© JB©& g^r
d§eH«$‘ Vmoa dmbo H§$Xm| go ‘wº$ Wo& g~go H$‘ ^ÊS>maU j{V
à{VeV (19.45 à{VeV) S>ãë¶y - 595 X ìhmBQ> BbmBQ>
H$ånmo{OQ> E’$ 5 H$s g§»¶m ‘| nmB© JB©& 

Evaluation of populations developed
after crossing during rabi season
Total 6 NRC crosses populations were
evaluated in different generations and
compared with check Bhima Shweta. None of
the populations developed from the crosses
were superior to the check variety. The highest
marketable and total yield was observed in W-
595 X White Elite Composite F5 (46.27 t/ha). All
lines were bolter free. Percentage storage losses
was lowest (19.45%) in population of W-595 X
White Elite Composite F5.

Vm{bH$m 2.12> : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO Ho$ nm§M Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo d§eH«$‘ 
Table 2.12 : Five high TSS lines of white onion during rabi season

à{d{ï> 
Entries

15 à{VeV go A{YH$ Hw$b
KwbZerb R>mog nXmW© A§e dmbo

H§$Xm| H$m à{VeV 
% of Number of bulbs   above

% 15 TSS

Am¡gV Hw$b KwbZerb R>mog  nXmW©
A§e (à{VeV) 

Average TSS (%)

EMQ>r-OrAma-2~r-E‘-6 (EgE‘gr)
HT-GR-2B-M6(SMC)

94.20 16.68

EMQ>r-OrAma-2E-E‘-6 (Q>rEgEg 15-17.8 à{VeV)
HT-GR-2A-M6 TSS 15-17.8

91.04 17.34

S>ãë¶yEMQ>r-23 E (Q>rEgEg >15 à{VeV) 
WHT-23A TSS >15

90.79 16.95

EMQ>r-OrAma-1~r-E‘-7 (N>moQ>o H§$X)
HT-GR-1B-M7 Small bulbs

85.41 17.32

EMQ>r-OrAma-5~r-E‘-6 (EgE‘gr)
HT-GR-5B-M6 (SMC)

85.29 16.39

^r‘m œoVm / Bhima Shweta 0.00 11.66

^r‘m ew^«m / Bhima Shubhra 0.00 11.67

^r‘m g’o$X / Bhima Safed 0.00 12.03

’w$bo g’o$X / Phule Safed 0.00 11.79

a~r ‘m¡g‘ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog
nXmW© A§e dmbo d§eH«$‘m| H$m àXe©Z
df© 2002 go EH$b H§$X M¶Z go Cƒ Hw$b KwbZerb R>mog
nXmW© A§e (Q>rEgEg) dmbo Hw$b 55 d§eH«$‘m| H$m ewÕrH$aU
Am¡a ‘yë¶m§H$Z {H$¶m Om ahm h¡ Am¡a Q>rEgEg Ho$ {bE a~r
Ho$ Xm¡amZ Mma VwbZr¶ {H$ñ‘m| Ho$ gmW BZH$s VwbZm H$s JB©&
37 d§eH«$‘m| ‘| 15 à{VeV go ^r A{YH$ Q>rEgEg nm¶m
J¶m& EMQ>r-OrAma-~r-E‘-7 (Eggr) ‘| A{YH$V‘
Q>rEgEg (19.38%) nm¶m J¶m& 94.2 à{VeV H§$Xm| ‘|
Am¡gV 16.68 à{VeV VWm g^r VwbZr¶ {H$ñ‘m| ‘|
Q>rEgEg 12 à{VeV go ^r H$‘ Wm& 

Performance of High TSS lines during
rabi season

Total 55 high TSS lines were developed from

single bulb selection since 2002 are being

purified and evaluated and compared with 4

check varieties in rabi season for TSS. 37 lines

observed more than 15 % TSS. Highest TSS was

reported in HT-GR-1B-M7 (SC) (19.38%). 94.2%

bulbs recorded average TSS of 16.68%. In all the

checks TSS was less than 12%.
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Vm{bH$m 2.13> : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.13 : Five high yielding accessions of white onion during rabi season

H«$mg 
Crosses

Hw$b CnO
(Q>Z/ho.) 
TY (t/ha)

{dnUZ
¶mo½¶
CnO

(Q>Z/ho.) 
MY (t/ha)

Omo‹S> dmbo 
H§$X 

Doubles 
(%)

Hw$b KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS (%)

{dnUZ ¶mo½¶
H§$Xr¶ ^ma 

(J«m‘) 
MBW

^ÊS>maU Ho$ 5 ‘mh
CnamÝV  j{V

(à{VeV) 
Loss after 5

Months Storage
(%)

S>ãë¶y-595 � ìhmBQ> BbmBQ> H$ånmo{OQ> E’$ 5
W-595 x White Elite Composite F5

46.27 46.27 0.00 10.80 69.40 19.45

E‘Eg 100 � S>ãë¶y 220 EZAmagr E’$ 4 
MS-100 x W-220 NRC F4

41.54 41.54 0.00 11.60 62.31 57.78

S>ãë¶y 147 � ^r‘m ew^«m E’$ 2 
W-147 x Bhima Shubhra F2

41.78 39.88 3.58 12.32 65.13 42.34

S>ãë¶y 009 � E‘Eg 222 EZAmagr E’$ 4 
W-009 x MS-222 NRC F4 

36.16 36.16 0.00 11.83 56.49 61.99

S>ãë¶y 597 � S>ãë¶y 448 EZAmagr E’$ 4 
W-597 x W-448 NRC F4

35.13 34.40 0.56 11.76 59.95 69.77

^r‘m œoVm (VwbZr¶) 
Bhima Shweta (C) 

41.40 39.74 3.56 11.20 65.99 43.82

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

8.29 7.33 5.91 0.92 14.82 35.31

TY : Total Yield, MY : Marketable Yield, TSS : Total Soluble Solids, MBW : Marketable Bulb weight

{dXoer ß¶mO Ed§ bKw àXr{áH$mb dmbo ^maVr¶
ß¶mO Ho$ ~rM H«$mg go {dH${gV g§»¶m H$m
‘yë¶m§H$Z 
{dXoer ß¶mO Am¡a Mm¡Wr Ed§ nm§Mdt nr‹T>r (Mma nrbr Ed§ nm§M
g’o$X) ‘| bKw àXr{áH$mb dmbo ^maVr¶ ß¶mO Ho$ ~rM H«$mg
go {dH${gV Hw$b Zm¡ g§»¶m H$m ‘yë¶m§H$Z {H$¶m J¶m Am¡a
VwbZr¶ {H$ñ‘ ̂ r‘m œoVm VWm AH$m© nrVmå~a Ho$ gmW BZH$s
VwbZm H$s JB©& nrbr ß¶mO Am¡a g’o$X ß¶mO H$s VrZ-VrZ
g§»¶mE§ Am§H$‹S>m| H$s Ñ{ï> go VwbZr¶ {H$ñ‘ Ho$ g‘Vwë¶ nmB©
JB©& H§$X AmH¥${V Am¡a J«rdm ‘moQ>mB© ‘| gwYma XoIZo H$mo {‘bm&
VWm{n g§»¶m A^r n¥W¸$aU AdñWm ‘| h¢& H«$mg E’$ 6 �
E‘-12 (S>ãë¶y) E’$ 4 E‘ 3 g‘Vwë¶ nm¶m J¶m Am¡a gmW
hr Bg‘| A{YH$V‘ {dnUZ ¶mo½¶ H§$Xr¶ CnO (39.88
Q>Z/ho.) Ho$ gmW gmW Hw$b CnO (41.88 Q>Z/ho.) nmB©
JB©& gmV d§eH«$‘ Vmoa dmbo H§$Xm| go ‘wº$ nmE JE& nm¡Y amonU
Ho$ 123 {XZm| ~mX g^r d§eH«$‘m| ‘| Vw‹S>mB© H$s Om gH$s&
nrbr g§»¶m Ho$-11 �  B©-5 (dmB©) E’$ 5 E‘ 4 ‘| Ohm§
^ÊS>maU j{V g~go H$‘ (37.72 à{VeV) Wr dht g’o$X
g§»¶m E’$ 6 � E‘-12 (S>ãë¶y) E’$ 4 E‘ 3 ‘| ¶h
40.22 à{VeV nmB© JB©& 

Evaluation of populations developed
from crosses between exotic onion and
short day Indian onion

Total 9 populations developed from the crosses
between exotic onion and short day Indian
onion in 4th and 5th generation (four yellow
and five white) were evaluated and compared
to the check Bhima Shweta and Arka Pitamber.
Three populations of yellow and three of white
were statically at par with check. There was
improvement in bulb shape and neck thickness.
Though the populations are under segregating
stage. The cross F-6 x M-12 (W) F4M3 was
observed statistically at par and also observed
highest marketable yield (39.88 t/ha) as well as
total yield (41.88 t/ha). 7 lines were bolter free.
All lines harvested 123 days after transplanting.
In yellow population K-11 x E-5 (Y) F5M4
storage losses was lowest (37.72%) whereas in
white population it was 40.22 in F-6 x M-12 (W)
F4M3.
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Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO
àJV/àma§{^H$ àOZZ d§eH«$‘m| H$m ‘yë¶m§H$Z
Iar’$ 2018 Ho$ Xm¡amZ, VwbZr¶ {H$ñ‘ ^r‘m ew^«m Ho$ gmW
Hw$b 36 àJV Ed§ àma§{^H$ àOZZ d§eH«$‘m| (14 àJV
d§eH«$‘, 15 ‘¡qgJ d§eH«$‘ VWm 7 loð> d§eH«$‘) H$m
‘yë¶m§H$Z {H$¶m J¶m& H$moB© ^r d§eH«$‘ VwbZr¶ {H$ñ‘ ^r‘m
eŵ «m (19.76 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| ~ohVa Zht nm¶m J¶m&
d§eH«$‘ S>ãë¶y - 355 ES>r - 4 ‘| g~go A{YH$ {dnUZ
¶mo½¶ H§$Xr¶ CnO (25.42 Q>Z/ho.) Am¡a d§eH«$‘ S>ãë¶y -
448 ~rAma - 9 ‘| g~go A{YH$ Hw$b CnO (27.83
Q>Z/ho.) àX{e©V hþB©& g^r d§eH«$‘ Vmoa dmbo H§$Xm| go ‘wº$
nmE JE& g^r d§eH«$‘m| ‘| Hw$b KwbZerb R>mog nXmW© A§e
12 à{VeV go H$‘ Wm& 

Evaluation of white onion advance /
initial breeding lines during kharif
season

During kharif 2018, total 36 advance and initial
breeding lines (14 advance lines, 15 massing
lines and 7 elite lines) were evaluated along
with check Bhima Shubhra. No one line was
superior to check variety Bhima Shubhra (19.76
t/ha). Line W-355 AD-4 showed highest
marketable yield (25.42 t/ha) and line W-448
BR-9 was showed highest total yield (27.83
t/ha). All lines were bolter free. TSS was less
than 12 % in all the lines.

Vm{bH$m 2.14> : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X Ed§ nrbr ß¶mO H$s Cƒ CnOerb g§»¶m 
Table 2.14 : High yielding populations of white and yellow onion during rabi season

g§»¶m 
Populations

Hw$b CnO 
(Q>Z/ho.) 
TY (t/ha)

{dnUZ
¶mo½¶ 
CnO 

(Q>Z/ho.) 
MY (t/ha)

Hw$b
KwbZerb 
R>mog nXmW©

A§e
(à{VeV) 
TSS (t/ha)

{dnUZ ¶mo½¶ 
H§$Xr¶ ^ma 

(J«m‘) 
MBW (g)

^ÊS>maU Ho$ 5 ‘mh
CnamÝV j{V
(à{VeV) 

Loss after 5
Months Storage

(%)

E’$ - 6 � Oo - 10 (dmB©) E’$ 4 E‘ 3 
F-6 x J-10 (Y) F4M3

40.74 34.75 11.88 66.27 57.12

Ho$ - 11 � B© - 5 (dmB©) E’$ 5 E‘ 4 
K-11 x E-5 (Y) F5M4

41.17 38.67 11.56 64.44 37.72

EZ - 14 � ~r - 2 (dmB©) E’$ 4 E‘ 3 
N-14 x B-2 (Y) F4M3

40.17 38.63 11.26 64.46 65.41

AH$m© nrVmå~a 
Arka Pitamber 

37.49 36.55 11.45 64.38 72.71

E’$ -6 � E‘ - 12 (S>ãë¶y) E’$ 4 E‘ 3 
F-6 x M-12 (W) F4 M3

41.88 39.88 11.66 66.52 40.22

AmB©-9 � B©-5 (S>ãë¶y) S>rAmoOrAma E’$ 4 E‘ 3 
I-9 x E-5 (W) DOGR F4M3

39.94 38.41 11.71 67.58 53.45

AmB© - 9 � B© - 5 (S>ãë¶y) E’$ 5 E‘ 4 
I-9 x E-5 (W) F5M4

38.79 38.79 11.04 58.18 49.45

^r‘m œoVm (VwbZr¶) 
Bhima Shweta (C) 

41.40 39.74 11.20 65.99 43.82

‘mÜ¶ 
Mean

40.03 35.27 11.51 64.29 52.40

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

5.88 7.23 1.05 5.44 28.17

TY : Total Yield, MY: Marketable Yield, TSS : Total Soluble Solids, MBW : Marketable Bulb weight
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Vm{bH$m 2.15> : Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.15 : Five high yielding accessions of white onion during kharif season

d§eH«$‘ 
Lines

Hw$b CnO 
(Q>Z/ho.) 
TY (t/ha)

{dnUZ ¶mo½¶ 
CnO (Q>Z/ho.) 
MY (t/ha)

{dnUZ ¶mo½¶ 
H§$Xr¶ ^ma 

(J«m‘) 
MBW (g)

Hw$b KwbZerb 
R>mog nXmW© A§e

(à{VeV) 
TSS (%)

Omo‹S> dmbo H§$X 
Doubles (%)

S>ãë¶y - 355 ES>r - 4 
W-355 -D-4

26.74 25.42 62.81 10.41 0.00

S>ãë¶y - 448 ~rAma - 9 
W-448 BR-9

27.83 24.67 61.19 11.45 1.26

S>ãë¶y - 439 E‘ - 6 
W-439 M-6

26.22 24.31 53.19 11.53 0.00

S>ãë¶y - 504 E‘ - 3 
W-504 M-3

25.07 19.64 64.21 11.30 19.96

S>ãë¶y - 306 ES>r - 4 
W-306 -D-4

23.29 19.15 55.98 11.37 2.55

^r‘m ew^«m 
Bhima Shubhra 

22.11 19.76 51.75 11.97 0.00

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

7.94 8.08 14.69 2.56 10.35

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

Iar’$ ‘m¡g‘ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog
nXmW© A§e dmbo g’o$X ß¶mO d§eH«$‘m| H$m
‘yë¶m§H$Z
Iar’$ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo
(Q>rEgEg) Hw$b 48 d§eH«$‘m| H$m ‘yë¶m§H$Z {H$¶m J¶m Am¡a
VwbZr¶ {H$ñ‘ ^r‘m ew^«m Ho$ gmW BZH$s VwbZm H$s JB©&
Iar’$ Ho$ Xm¡amZ ~rg d§eH«$‘m| ‘| C„oIZr¶ ê$n go Cƒ
Q>rEgEg nm¶m J¶m Omo {H$ 13.63 go 15.18 à{VeV Ho$
~rM Wm& g~go A{YH$ {dnUZ ¶mo½¶ H§$Xr¶ CnO (19.11
Q>Z/ho.) Am¡a Hw$b CnO (20.11Q>Z/ho.) H$mo 13.92
à{VeV Q>rEgEg Ho$ gmW d§eH«$‘ S>ãë¶yEMQ>r- 23 ~r (~‹S>o
H§$X) ‘| Ed§ VXþnamÝV EMQ>r-OrAma-5~r-E‘-7
(EgE‘gr) ‘| 14.04 à{VeV Ho$ Q>rEgEg Ho$ gmW 15.88
Q>Z/ho. {dnUZ ¶mo½¶ H§$Xr¶ CnO àmá hþB©& Iar’$ Ho$ Xm¡amZ
g‘J« Q>rEgEg 6.74 go 15.18 à{VeV Ho$ ~rM nm¶m J¶m&
d§eH«$‘ S>ãë¶yEMQ>r-23E-1(15) N>mo‹S>H$a g^r d§eH«$‘
Vmoa dmbo H§$Xm| go ‘wº$ nmE JE& S>ãë¶yEMQ>r~r-1E-OrQ>r-
18-Eggr-E‘7 (15.180{~«Šg) VWm S>ãë¶yEMQ>r -
23E-3 N>moQ>o H§$X (15.120{~«Šg) ‘| Cƒ Q>rEgEg Wm& 

{ZO©brH$aU Ed§ nwZO©brH$aU {deofVmE§ 
{H$ñ‘m| Zm‘V: ^r‘m œoVm, ^r‘m ew^«m VWm ^r‘m g’o$X Am¡a
Cƒ Q>rEgEg dmbo d§eH«$‘m| S>ãë¶yEMQ>r-23E-1,
S>ãë¶yEMQ>r-23E-2 Ed§ S>ãë¶yEMQ>r-23E-3 H$mo

Evaluation of white onion High TSS
lines during kharif season

Total 48 high TSS lines were evaluated during
kharif season as compared to check Bhima
Shubhra. 20 lines recorded significantly high
TSS during kharif ranged between 13.63 to
15.18%. Highest marketable yield (19.11 t/ha)
and total yield (20.11 t/ha) was observed in line
WHT-23B (Big bulbs) (>15-18) with 13.92% TSS
followed by HT-GR-5B-M-7 (SMC) with 15.88
t/ha marketable yield and 14.04% TSS. Overall
TSS during kharif ranged from 6.74 to 15.18%.
All lines were bolter free except the line WHT-
23A-1 (15.0). Lines WHTB-1A-GT-18-SC-M-7
(15.18 °Brix) and WHT-23A-3 Small bulb (15.12
°Brix) were observed high TSS ranged.

Dehydration and rehydration
characteristics

Varieties Bhima Shweta, Bhima Shubhra and
Bhima Safed and High TSS lines WHT-23A-1,
WHT-23A-2 and WHT-23A-3 were tested for
dehydration and rehydration characteristics.
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{ZO©brH$aU Am¡a nwZO©brH$aU {deofVmAm| Ho$ {bE Om§Mm
J¶m& g‘mZ Vmn‘mZ Am¡a g‘¶ na gwImB© JBª {H$ñ‘m| H$s
VwbZm ‘| Cƒ Q>rEgEg dmbo d§eH«$‘m| ‘| nwZO©brH$aU AZwnmV
C„oIZr¶ ê$n go H$‘ Wm& 

Rehydration ratio was significantly less in high
TSS lines compared to varieties dried at similar
temperature and time.

Vm{bH$m 2.16> : Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.16 : Five high yielding accessions of white onion during kharif season

d§eH«$‘ 
Lines

Hw$b CnO 
(Q>Z/ho.) 
TY (t/ha)

{dnUZ ¶mo½¶ 
CnO (Q>Z/ho.) 
MY (t/ha)

{dnUZ ¶mo½¶ 
H§$Xr¶ ^ma 

(J«m‘) 
MBW (g)

Omo‹S> dmbo 
H§$X 

Doubles 
(%)

Hw$b KwbZerb
R>mog nXmW© A§e

(à{VeV) 
TSS (%)

S>ãë¶yEMQ>r-23 ~r (~‹S>o H§$X) (Hw$b
KwbZerb R>mog nXmW© A§e 15-18) 
WHT-23B (Big bulbs) (TSS 15-18)

20.11 19.11 47.78 0.00 13.92

EMQ>r-OrAma-5~r-E‘-7 (EgE‘gr) 
HT-GR-5B-M-7 (SMC)

15.88 15.88 54.80 0.00 14.04

S>ãë¶yEMQ>r-23E-2 (Hw$b KwbZerb R>mog
nXmW© A§e 15-17.8) 
WHT-23A-2 (TSS 15-17.8)

14.08 12.25 44.62 2.90 13.44

EMQ>r-OrAma-2~r-E‘-5 (N>moQ>o H§$X) 
HT-GR-2B-M-5 (Small bulbs)

14.44 11.95 43.18 0.00 13.06

EMQ>r-OrAma-4~r-E‘-7 (Hw$b KwbZerb
R>mog nXmW© A§e 15)
HT-GR-4B-M-7 (TSS 15)

12.70 10.03 45.30 11.05 12.76

^r‘m ew^«m / Bhima Shubhra 22.12 19.76 51.75 0.00 11.97

H«$mpÝVH$ {^ÞVm / C.D. (5%) 4.69 4.60 21.97 19.36 4.73

TY : Total Yield, MY : Marketable Yield, MBW : Marketable Bulb weight, TSS : Total Soluble Solids

ß¶mO {W«ßg- {W«ßg Q>¡~oH$s Ho$ {dê$Õ à{Vamo{YVm
Ho$ {bE ß¶mO OrZàê$nm|/à{d{ï>¶m|/àOZZ
d§eH«$‘m| H$m ‘yë¶m§H$Z
IoV n[apñW{V¶m| Ho$ VhV, ß¶mO {W«ßg, {W«ßg Q>¡~oH$s  Ho$
{dê$Õ 78 bmb ß¶mO à{d{ï>¶m|, àOZZ d§eH«$‘m| d g§H$am|
H$s ñH«$sqZJ H$s JB© (2017-18)& 1 go 5 ñHo$b H$s
ñH$mo[a¨J H$m¶©àUmbr H$m Cn¶moJ H$aVo hþE {W«ßg g§»¶m (à{V
nm¡Ym {W«ßg H$s Am¡gV g§»¶m) VWm ZwH$gmZ aoqQ>J na S>mQ>m
H$mo EH${ÌV {H$¶m J¶m& Hw$b 79 OrZàê$nm| ‘| go, {H$gr ^r
OrZàê$n H$m dJuH$aU AË¶{YH$ à{VamoYr Am¡a à{VamoYr Ho$
ê$n ‘| Zht {H$¶m J¶m& bJ^J 67 OrZàê$nm| H$mo g§Vw{bV
à{VamoYr Ho$ ê$n ‘| dJuH¥$V {H$¶m J¶m& eof 12 OrZàê$nm|
H$m dJuH$aU g§doXZerb Ho$ ê$n ‘| {H$¶m J¶m& g§Vw{bV
à{Vamo{YVm à{V{H«$¶m àX{e©V H$aZo dmbr à{d{ï>¶m| H$s H¥${Ì‘
n[apñW{V ‘| nwZ: ñH«$sqZJ H$s OmEJr& 

Evaluation of onion genotypes/
entries/breeding lines for resistance
against onion thrips- Thrips tabaci

Total of 78 red onion entries/breeding
lines/hybrids were screened against onion
thrips under field condition (2017-18). Data on
thrips population (Avg. No. of thrips/plant)
and damage rating was done using 1-5 scale
scoring methodology. Among 79, none of the
genotype was categorized as highly resistant
and resistant. About 67 were grouped as
moderately resistance. Remaining 12 were
categorized as susceptible. The entries shown
moderately resistance reaction will be further
screened under artificial condition.
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2.3. CÞV bhgwZ {H$ñ‘m| Ho$ {bE àOZZ 
a~r ‘m¡g‘ Ho$ Xm¡amZ loð> bhgwZ d§eH«$‘m| H$m ‘yë¶m§H$Z
a~r ‘m¡g‘ Ho$ Xm¡amZ, VwbZr¶ {H$ñ‘ ^r‘m Amo‘H$ma Ho$ gmW
VwbZm H$aVo hþE Hw$b 35 loð> bhgwZ d§eH«$‘m| H$m ‘yë¶m§H$Z
{H$¶m J¶m Am¡a VwbZm H$s JB©& CnO Ho$ ‘m‘bo ‘| VwbZr¶
{H$ñ‘ (6.14 Q>Z/ho.) H$s VwbZm ‘| H$moB© ^r d§eH«$‘
C„oIZr¶ ê$n go ~ohVa Zht Wm& gmV d§eH«$‘ Am§H$S>m| H$s
Ñ{ï> go g‘Vwë¶ Wo Am¡a CZ‘| ^r‘m Amo‘H$ma go A{YH$
CƒVa CnO gr‘m (6.28 go 7.91 Q>Z/ho.) àX{e©V hþB©&
A{YH$V‘ Hw$b CnO gr~rEg-6.7E‘-3 B©Eb (7.91
Q>Z/ho.) ‘| Am¡a gmW hr A{YH$V‘ Hw$b KwbZerb R>mog
nXmW© A§e (40.96 à{VeV) nm¶m J¶m& 

2.3. Breeding for improved garlic
varieties 
Evaluation of garlic elite lines during rabi

Total 35 elite garlic lines evaluated and
compared with check Bhima Omkar during rabi
season. None of the line was significantly
superior for yield as compared to check variety
(6.14 t/ha). 7 lines were statistically at par for
and gave higher yield ranged between (6.28 to
7.91 t/ha) above Bhima Omkar. Highest total
yield was observed in CBS-6.7 M-3 EL (7.91
t/ha) and also highest TSS range observed
(40.96%).

Vm{bH$m 2.17> : a~r ‘m¡g‘ Ho$ Xm¡amZ bhgwZ H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.17 : Five high yielding accessions of garlic during rabi season

à{d{ï> 
Entries

Hw$b CnO 
(Q>Z/ho.) 
Total Yield 

(t/ha)

Am¡gV H§$X ^ma
(J«m‘) 

Av. Weight of
bulb (g)

à{V H§$X H${b¶m| H$s
g§»¶m 
No. of

Cloves/bulb

50 H${b¶m| H$m ^ma
(J«m‘) 

50 Clove Weight
(g)

Hw$b KwbZerb R>mog
nXmW© A§e
(à{VeV) 
TSS (%)

gr~rEg-6.7 E‘-3 B©Eb 
CBS-6.7 M-3 EL

7.91 7.19 15.27 19.43 40.96

grS>rQ>r-11/E‘-4 
CDT-11/M-4

7.63 8.36 13.27 22.03 34.53

nr~r-10 OrdmB© ‘Q> B©Eb 
PB-10 Gy Mut EL

7.13 7.71 14.20 20.73 40.51

JmoXmdar-OrdmB© ‘Q> (B©Eb) 
Godavari-1 Gy mut EL

6.86 7.03 22.20 27.10 34.47

grB©Eg-11-E‘-3 B©Eb 
CES-11-M-3 EL

6.60 8.84 12.13 16.27 36.67

^r‘m Amo‘H$ma (VwbZr¶) 
Bhima Omkar (C) 

6.14 8.43 15.00 25.67 37.03

H«$mpÝVH$ {^ÞVm 
C.D. (5%)

1.99 2.41 2.52 4.74 3.45

Iar’$ Ho$ Xm¡amZ loð> bhgwZ d§eH«$‘m| H$m ‘yë¶m§H$Z 
Iar’$ Ho$ Xm¡amZ, 35 loð> bhgwZ d§eH«$‘m| H$m ‘yë¶m§H$Z
{H$¶m J¶m& Iar’$ Ho$ {bE H$moB© {dH${gV {H$ñ‘ Zht h¡&
Mm¡Xh d§eH«$‘ Am§H$‹S>m| H$s Ñ{ï> go g‘Vwë¶ nmE JE {OZ‘|
5.36 go 7.32 Q>Z/ho. H$s CnO gr‘m Wr& Iar’$ Ho$ Xm¡amZ
A{YH$V‘ CnO {H$ñ‘ ^r‘m Amo‘H$ma (7.32 Q>Z/ho.) ‘|
nmB© JB© {OgHo$ CnamÝV nr~r-10-OrdmB©-‘Q> B©Eb (7.31
Q>Z/ho.) ‘| nmB© JB©& VwbZr¶ {H$ñ‘ ^r‘m Amo‘H$ma
(39.39%) H$s VwbZm ‘| d§eH«$‘ nr~r-10-OrdmB©-‘Q>
B©Eb ‘| 42.68% Q>rEgEg nm¶m J¶m& 

Evaluation of garlic elite lines during
kharif

During kharif, 35 elite garlic lines were also
evaluated. As such there is no variety develop-
ed for kharif. Fourteen lines were statistically at
par ranged between 5.36 to 7.32 t/ha). Highest
yield was recorded in variety Bhima Omkar
during kharif (7.32 t/ha) which was followed by
PB-10-Gy-Mut EL (7.31 t/ha). TSS was highest
in line by PB-10-Gy-Mut E (42.68%) compared
to check Bhima Omkar (39.39%). 
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Vm{bH$m 2.18> : Iar’$ ‘m¡g‘ Ho$ Xm¡amZ bhgwZ H$s nm§M Cƒ CnOerb àm{á¶m§ 
Table 2.18 : Five high yielding accessions of garlic during kharif season

à{d{ï> 
Entries

Hw$b CnO 
(Q>Z/ho.) 
Total Yield 

(t/ha)

Am¡gV H§$X ^ma
(J«m‘) 

Av. Weight of
bulb (g)

à{V H§$X H${b¶m| H$s
g§»¶m 
No. of

Cloves/bulb

50 H${b¶m| H$m ^ma
(J«m‘) 

50 Clove Weight
(g)

Hw$b KwbZerb R>mog
nXmW© A§e
(à{VeV) 
TSS (%)

nr~r-10-OrdmB©-‘Q> B©Eb
PB-10-Gy-Mut EL

7.31 7.28 14.60 23.60 42.68

nr~r-B©E‘Eg-1/B©Eb
PB-EMS-1/EL

6.89 9.72 14.80 22.70 34.23

nr~r-B©E‘Eg-3 B©Eb
PB-EMS-3 EL

6.89 9.53 15.13 25.93 33.96

Or-91 B©Eb 
G-91 EL

5.99 5.97 9.53 16.60 37.96

gr~rEg-6.7/E‘-3 
B©Eb CBS-6.7/M-3 EL

5.93 7.73 14.67 26.60 40.06

^r‘m Amo‘H$ma (VwbZr¶)
Bhima Omkar (C)

7.32 9.19 12.73 26.40 39.39

H«$mpÝVH$ {^ÞVm
C.D. 5%

1.62 1.75 2.27 2.63 11.23

bhgwZ ‘| CËn[adV©Z àOZZ 
^maV ‘|, bhgwZ (E{b¶‘ g¡Q>mBd‘ Eb.) EH$ O¡{dH$ ê$n
go d§Ü¶ ’$gb h¡ Am¡a H${b¶m| Ho$ ‘mÜ¶‘ go àd{Y©V hmoVr
h¡& AV: Bg‘| AmH¥${V{dkmZ Ho$ gmW gmW O¡d amgm¶{ZH$
JwUm| ‘| AmZwd§{eH$ {^ÞVm gr{‘V h¡& {^ÞVm H$m g¥OZ H$aZo
dmbr {d{^Þ {d{Y¶m| ‘| go, {d{H$aU Ûmam H§$Xm| H$m CnMma
H$aZm EH$ gab Am¡a AmgmZ VH$ZrH$ h¡& Jm‘m {d{H$aU H$m
Cn¶moJ H$aHo$ CËn[adV©Z àOZZ H$s ‘w»¶ J{V{d{Y H$m
à¶moOZ Bï>V‘ IwamH$ (EbS>r-50) H$m {ZYm©aU H$aZm h¡&
AV: dV©‘mZ narjU ‘|, a~r ‘m¡g‘ Ho$ Xm¡amZ, bhgwZ H$s
Xmo {H$ñ‘m| ¶Wm ^r‘m Amo‘H$ma Am¡a ^r‘m nn©b ‘| Jm‘m
{d{H$aU CnMma ( 0, 1, 5, 10, 25, 50, 75 Ed§ 100
J«o) {X¶m J¶m& Bg CnMma Ho$ nrN>o ¶h nydm©Zw‘mZ h¡ {H$
bhgwZ ‘| H§$X AmH$ma, H§$X AmH¥${V, Cƒ Ý¶yQ´>mñ¶y{Q>H$ëg
¶m¡{JH$m| Am{X ‘| d¥{Õ O¡gr AZwHy$bZr¶ {^ÞVm H$mo CËnÞ
H$aZm h¡& nmXnH$m| H$s CÎmaOr{dVm Am¡a A§{V‘ n[an¹$ nm¡Ym
JUZm Ho$ AmYma na, ^r‘m Amo‘H$ma Ho$ {bE 5 J«o H$s Bï>V‘
Jm‘m {d{H$aU IwamH$ Am¡a ^r‘m nn©b Ho$ {bE 5 go 10 J«o
Ho$ ~rM H$s Jm‘m {d{H$aU IwamH$ H$mo EbS>r-50 Ho$ ê$n ‘|
nhMmZm J¶m& ̂ r‘m nn©b Ho$ ‘m‘bo ‘|, EbS>r-50 Ho$ gQ>rH$
IwamH$ ‘mZ Ho$ {bE 5 go 10 J«o H$s Jm‘m {d{H$aU IwamH$m|
Ho$ ~rM ‘| g§»¶m H$s ñH«$sqZJ H$aZo H$s nwZ: Oê$aV h¡& XmoZm|
{H$ñ‘m| ‘| AÝ¶ g^r g‘bjUr JwUm| ‘| {d{H$aU IwamH$m| ‘|

Mutation breeding in Garlic
In India, Garlic (Allium sativum L.) is
biologically sterile crop and propagated
through cloves. Hence genetic variation in
morphological as well as biochemical traits is
limited. Among various methods of creating
variation, treating bulbs with radiation is
simple and easy technique. Main activity of
mutation breeding using gamma radiation is to
determine optimum dose (LD-50). Hence in
present experiment, during rabi season two
garlic varieties Bhima Omkar and Bhima
Purple were subjected to gamma radiation
treatments (0, 1, 5, 10, 25, 50, 75 and 100 gray).
Assumption behind this treatments is to
generate favorable variation in garlic like
increase in bulb size, bulb shape, high
neutraceutical compounds etc. On basis of
survival of plantlets and final matured plant
count, optimum gamma radiation dose of 5
gray for Bhima Omkar and in between 5 to 10
gray for Bhima Purple is identified as LD-50
respectively. In case of Bhima Purple, there is
further need to screen the population in
between gamma radiation doses 5 to 10 gray for
exact dose value of LD-50. All other phenotypic
traits in both varieties recorded decreasing
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d¥{Õ Ho$ gmW KQ>m hþAm ê$PmZ XO© {H$¶m J¶m& hmbm§{H$,
{H$gr ^r IwamH$ ‘| àH$Q> ê$n go H$moB© C„oIZr¶ ~Xbmd
Zht XoIm J¶m& CËn[adVu hm{gb H$aZo Am¡a {d{dYVm H$m
g¥OZ H$aZo Ho$ {bE ñWmZr¶ Iar’$ bhgwZ {H$ñ‘ JS>mJ
bmoH$a ‘| Bg Bï>V‘ {d{H$aU IwamH$ H$m Cn¶moJ {H$¶m J¶m&
bo{H$Z, XO© {H$E JE 22 ‘mÌmË‘H$ VWm JwUmË‘H$ JwUm| Ho$
~rM H$moB© AZwHy$bZr¶ ~Xbmd Zht nmE JE& 

trend with increase in radiation doses.
However no significant alterations observed
visually in any doses. This optimized radiation
dose used in local kharif garlic variety Gadag
Local for getting mutants and generating
diversity. But no favorable changes were
observed among recorded twenty-two
quantitative and qualitative traits.

Vm{bH$m 2.19> : JS>mJ bmoH$b ‘| Jm‘m {d{H$aU CnMma Ho$ CnamÝV ‘mÌmË‘H$ JwUm| ‘| {^ÞVm 
Table 2.19 : Variation in quantitative traits after gamma radiation treatment in Gadag local

IwamH$ 
Doses

nm¡Ym D$§MmB©
(go‘r.) 

Plant Height
(cm)

à{V nm¡Ym
n{Îm¶m| H$s

g§»¶m 
No. of

leaves/plant

Mm¡Wr nÎmr H$s
b§~mB© (go‘r.) 
4 th Leaf

Length (cm)

Mm¡Wr nÎmr H$s
Mm¡S>mB© (go‘r.) 
4 th Leaf
width (cm)

ñ¶yS>moñQ>o‘ H$s
b§~mB© (go‘r.) 
Pseudostem
length (cm)

ñ¶yS>moñQ>o‘ H$s
Mm¡S>mB© ({‘‘r.) 
Pseudostem
width (mm)

JS>mJ bmoH$b-2.5-OrdmB©-E‘Amo
Gadag Local-2.5-Gy-MO

54.57 7.4 28.72 1.02 3.78 5.372

JS>mJ bmoH$b-5.0-OrdmB©-E‘Amo 
Gadag Local-5.0-Gy-MO

49.8 7.3 32.13 1.88 5.05 5.04

JS>mJ bmoH$b-7.5-OrdmB©-E‘Amo 
Gadag Local-7.5-Gy-MO

50.9 7.1 33.09 1.34 5.66 5.541

JS>mJ bmoH$b-10-OrdmB©-E‘Amo 
Gadag Local-10-Gy-MO

44.86 7.1 28.4 0.99 4.73 4.901

JS>mJ bmoH$b (VwbZr¶) 
Gadag Local(C )

55.95 7.4 32.07 1.44 5.63 5.691

Vm{bH$m 2.20 : JS>mJ bmoH$b ‘| Jm‘m {d{H$aU CnMma Ho$ CnamÝV JwUmË‘H$ {deofVmAm| ‘| {^ÞVm 
Table 2.20 : Variation in qualitative traits after gamma radiation treatment in Gadag local

IwamH$ 
Doses

VZo H$m a§J
(ham/nrbm
/ bmb) 
Stem

Pigment
(Green/
Yellow/
Red)

n{Îm¶m| H$m
ì¶dhma

(grYm/AY©
grYm/ZrMo
H$s Amoa

PwH$m hþAm) 
Foliage
Attitude

(Erect/Semi
Erect /

Drooping)

hao (hëHo$/
‘Ü¶‘/
Jhao) a§J

dmbr n{Îm¶m|
H$s gKZVm 

(Leaf
Intensity  of

Green
Colour
(Light/
Medium/
Dark)

nÎmr ‘| ‘mo‘
H$s ‘m¡OyXJr
(CnpñW{V/
AZwnpñWV) 

Leaf
Waxiness
(Absent/
Present)

H§$X H$s
AmH¥${V 
Shape of
bulb

H§$X Ho$
{N>bHo$ H$m

a§J 
Bulb Skin
Colour

H$br Ho$
{N>bHo$ H$m

a§J 
Clove Skin
Colour

JS>mJ bmoH$b-2.5-OrdmB©-E‘Amo
Gadag Local-2.5-Gy-MO

R E M - TE P P

JS>mJ bmoH$b-5.0-OrdmB©-E‘Amo
Gadag Local-5.0-Gy-MO

R SE G - OB P P

JS>mJ bmoH$b-7.5-OrdmB©-E‘Amo
Gadag Local-7.5-Gy-MO

R E M - TE P P

JS>mJ bmoH$b-10-OrdmB©-E‘Amo
Gadag Local-10-Gy-MO

R E G - TE P P

JS>mJ bmoH$b (VwbZr¶) 
Gadag Local (C )

R E G - OB P P
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E{b¶‘ ‘| A§Va-{d{eï> g§H$aU 
E{b¶‘ d§e ‘| bJ^J 700 àOm{V¶m§ em{‘b h¢ {OÝh| Am°J}Zmo
gë’$a ¶m¡{JH$ Ho$ H$maU AnZr {deof ‘hH$ Ho$ {bE OmZm
OmVm h¡& ^maV ‘|, ß¶mO H$s IoVr H$m aH$~m H$m°‘Z ß¶mO Ho$
VhV AmVm h¡ Am¡a dV©‘mZ ‘| g^r ß¶mO {H$ñ‘| AnZr
A{YH$V‘ CnO j‘Vm VH$ nhþ§M JB© h¢ Am¡a BZ‘| amoJm| Ho$
à{V g§doXZerbVm H$s gyMZm nmB© JB© h¡& dÝ¶ E{b¶‘
àOm{V¶m| H$mo AZoH$ AZwHy$bZr¶ OrZm| Ho$ òmoV Ho$ ê$n ‘|
OmZm OmVm h¡& {deofH$a Hw$N> ImZo ¶mo½¶ E{b¶‘ O¡go {H$
E{b¶‘ {’$ñQw>bmog‘, E. Q>¶y~amog‘ VWm E. ’«o$JaoÝg H$mo
A§J‘mar AWdm Pwbgm, {W«ßg Ho$ à{V g{hîUw nm¶m J¶m h¡,
gmW hr ¶o AÝ¶ ¶m¡{JH$m| Ho$ H$maU {‘{lV ‘hH$ go ^anya
hmoVo h¢& AV: H$m°‘Z ß¶mO ‘| Eogo Cn¶moJr OrZm| H$m AÝVJ©‘Z
H$aZm EH$ daXmZ {gÕ hmoJm& Bg{bE dV©‘mZ narjU ‘|,
Cnamoº$ VrZ E{b¶‘ àOm{V¶m| ¶Wm Za àOm{V Ho$ ê$n ‘| E.
{’$ñQw>bmog‘, E. Q>¶y~amog‘ VWm E. ’«o$JaoÝg Am¡a ‘mXm àOm{V
Ho$ ê$n ‘| E{b¶‘ grnm Ho$ gmW g§H$aU H$m¶©H«$‘ H$s ¶moOZm
~ZmB© JB©& IoV ‘| ‘¡Ý¶wb VarHo$ go àË¶oH$ g§¶moOZ ‘| Hw$b
Vrg H«$mg AmO‘mE JE& VrZ {d{^Þ ‘r{S>¶m g§¶moOZm| ‘|
XrKuH¥$V AÊS>me¶ H$m ñd: nmÌo Q>rH$mH$aU {H$¶m J¶m& 2
{‘J«m./{bQ>a 2, 4-S>r go AZwny[aV ~rS>rEg VWm ~rEnr Ho$
ê$n ‘| AmYmar¶ ‘r{S>¶m O¡go ‘r{S>¶m g§¶moOZ H$m à¶moJ H$aZo
na 80 à{VeV nmXnH$ nwZO©ZZ à^mderbVm XO© H$s JB©
Ed§ VXþnamÝV ~r-5 ‘r{S>¶m ‘| 40 à{VeV nmXnH$ nwZO©ZZ
à^mderbVm nmB© JB©, hmbm§{H$, AHo$bo E‘Eg ‘r{S>¶‘ H$m

Interspecific hybridization in alliums

Allium genus is nearly consists of 700 species,
all are known for its particular flavor from
organo-sulphur compound. In India, major
area is in under common onion, and presently
all onion varieties are reached to their plague of
highest yield potential and reported as prone to
diseases. Wild Allium species are known as
reservoir of many favorable genes. Especially
few edible alliums like Allium fistulosum, A.
tuberosum and A. fragrance are reported as
tolerant to blight, thrips, rich in mixed flavor
due to other compounds. Hence introgression
of such useful genes in common onion will be
boon. Hence in present experiment
hybridization programme has been planned
with above three allium species viz., A.
fistulosum, A.tuberosum and A. fragrance as a
male with A. cepa as a female. Total thirty
crosses in each combination were manually
made in field. Enlarged ovaries were in vitro
inoculated into three different media
combinations. Media combination as basal
media BDS supplemented with 2 mg/lit 2, 4-D
and BAP recorded 80 percent planets
regeneration efficiency followed by 40% in B5

Vm{bH$m 2.21 : E{b¶‘ A§Va-{d{eï> g§H$aU ‘| ^«yU ~Mmd g§dY©Z Ho$ {bE ‘r{S>¶‘ H$m ‘mZH$sH$aU 
Table 2.21 : Standardization of medium for embryo rescue culture in Allium inter-specific
hybridization 

‘r{S>¶‘ g§¶moOZ 
Medium combination

g§d{Y©V AÊS>me¶ 
Ovaries cultured

AÊS>me¶ Ho$ Q>rH$mH$aU Ho$ CnamÝV 3 go 4 gámh 
3 to 4 week after inoculation of ovaries

B5+ 2, 4-D (2 {‘J«m./{bQ>a) B-P (2 {‘J«m./{bQ>a) +

7% gwH«$moO B5 + 2, 4-D (2 {‘J«m./{bQ>a) B-P (2

{‘J«m./{bQ>a) + 7% gwH«$moO

30 Q>rH$mH$aU Ho$ 20 {XZ CnamÝV H¡$bg JR>Z
Callus formation 20 DTI

B5+ 2, 4-D (2 {‘J«m./{bQ>a) B-P (2 {‘J«m./{bQ>a) +

10% gwH«$moO B5+ 2, 4-D (2mg/l) B-P (2

{‘J«m./{bQ>a) + 10% gwH«$moO

30 AmYma ‘| {bQ>a H¡$bqgJ Ho$ gmW AÊS>me¶ {gHw$S> OmVm h¡
Ovaries get shrink with litter callusing at base

BDS + 2, 4-D (2 {‘J«m./{bQ>a) B-P (2 {‘J«m./{bQ>a)

+ 7% gwH«$moO BDS + 2, 4-D (2 {‘J«m./{bQ>a) B-P (2

{‘J«m./{bQ>a) + 7% gwH«$moO

30 Xmo gámh ‘| àamoh H$m nwZO©ZZ
Two weak shoots regenerated

BDS + 2, 4-D (2 {‘J«m./{bQ>a) B-P (2 {‘J«m./{bQ>a)

+ 10% gwH«$moO BDS+ 2, 4-D (2 {‘J«m./{bQ>a) B-P (2

{‘J«m./{bQ>a) + 10% gwH«$moO

30 AmR> ñdñW àamoh nwZO©{ZV {H$E JE
Eight healthy shoots were regenerated
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à¶moJ H$aZo na {H$gr àH$ma H$m nwZO©ZZ Zht nm¶m J¶m&
nwZ: âbmo gmBQ>mo‘rQ>a H$m à¶moJ H$aVo hþE S>rEZE ‘mÌm Ho$
{bE nwZO©{ZV Am^mgr AWdm H$pënV g§H$a nmXnH$m| H$s
Om§M H$s JB© Am¡a Am^mgr AWdm H$pënV g§H$am| Ho$ H$m~©Z
‘mZ ‘| ~Xbmd H$m nVm bJm¶m J¶m& àOm{V {d{eï> ‘mH©$a
H$m Cn¶moJ H$aVo hþE H$pënV g§H$am| H$s nwZ: nw{ï> H$m H$m¶©
àJ{V na h¡& 

medium however nil regeneration observed in
MS medium alone. Further regenerated
putative hybrid plantlets were checked for
DNA content using flow-cytometer and
detected change in C value of putative hybrids.
Further confirmation of Putative hybrids using
species specific marker is under progress.

Vm{bH$m 2.22 : E{b¶‘ àOm{V¶m| ‘| AmO‘mE JE A§Va - {d{eï> H«$mg H$m {ddaU  
Table 2.22 : Details of interspecific crosses attempted among Allium spp.

Ho$ ~rM H«$mg 
Crosses made between

^«yU ~Mmd Ho$ {bE
Q>rH$mH¥$V AÊS>me¶ H$s

g§»¶m 
No. of ovaries
inoculated for
embryo rescue

nwZO©{ZV H$pënV g§H$am|
H$s g§»¶m 

No. of putative
hybrids  regenerated

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ {’$ñQw>bmog‘ (AmB©gr 321643-2)
A. cepa var. Bhima Super x A. fistulosum (IC-321643-2)

136 25

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ {’$ñQw>bmog‘ (AH$mo MmBZm) 
A.cepa var. Bhima Super x A.fistulosum (Ako-China)

153 16

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ {’$ñQw>bmog‘ Eb. (VmBdmZ)
A.cepa var. Bhima Super x A.fistulosum L. (Taiwan)

67 8

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ {’$ñQw>bmog‘ (AH$mo 50-B©gr 461748)
A.cepa var. Bhima Super x A. fistulosum (Ako50-EC-461748)

88 3

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ {’$ñQw>bmog‘ (Am°b 646)
A.cepa var. Bhima Super x A. fistulosum (All-646)

15 4

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ Q>¶y~amog‘ (grOrEZ 15749)
A.cepa var. Bhima Super x A. tuberosum (CGN-15749)

31 0

E{b¶‘ grnm {H$ñ‘ ^r‘m gwna � E{b¶‘ ’«o$JaoÝg (AmB©gr 383446)
A.cepa var. Bhima Super x A. fragrance (IC-383446)

118 8

{MÌ 2.3 : IoV n[apñW{V ‘| ñWm{nV H$pënV E{b¶‘ A§Va-{d{eï> g§H$a
Fig. 2.3 : Putative Allium interspecific hybrids established in field condition

A. cepa x A. f(Ako China) A. cepa x A. f(IC321663) A. cepa x A. fragrance
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2.4 : nmaån[aH$ {d{Y Ho$ ‘mÜ¶‘ go ß¶mO ‘|
E’$1 g§H$am| H$m {dH$mg 
Za d§Ü¶ d§eH«$‘m| Ho$ ‘mÜ¶‘ go {dH${gV bmb
ß¶mO E’$1 g§H$am| H$m ‘yë¶m§H$Z 
nN>oVr Iar’$ Ho$ Xm¡amZ AnZo n¡V¥H$m| VWm VwbZr¶ {H$ñ‘m| Ho$
gmW Hw$b 57 E’$1 g§H$am| H$m ‘yë¶m§H$Z {H$¶m J¶m& nm§M
E’$1 g§H$am| ¶Wm E‘Eg 111 E 81630, E‘Eg 222 E
�1613, E‘Eg 48 E � 1630, E‘Eg 222 E  �
1609 VWm E‘Eg 48 E � AmaOrnr-3 ‘| EH$g‘mZ H§$Xm|
Am¡a AJoVr n[an¹$Vm Ho$ gmW VwbZr¶ {H$ñ‘ ^r‘m {H$aU
(32.00 Q>Z/ho.) H$s VwbZm ‘| {dnUZ ¶mo½¶ H§$Xr¶ CnO
Ho$ {bE 20 à{VeV go ^r A{YH$ g§H$a AmoOVm XO© H$s JB©
(Vm{bH$m 2.23)& Mma ‘mh Ho$ ̂ ÊS>maU Ho$ CnamÝV Ý¶yZV‘
^ÊS>maU j{V E‘Eg 222 E � 571-EbAma (30.71%)
‘| Ed§ VXþnamÝV E‘Eg 1600 E � AmaOrAmo-53
(38.23%) VWm ^r‘m e{º$ (42.98%) ‘| XO© H$s JB©& 

2.4: Development of F1 hybrids in
onion through conventional method
Evaluation of red onion F1 hybrids
developed through male sterile lines 

Fifty-seven F1 hybrids along with their parents
and checks were evaluated during late kharif
season. Five F1 hybrids viz; MS111A x 1630,
MS222A x 1613, MS48A x 1630, MS222A x 1609
and MS48A x RGP-3 recorded more than 20%
heterosis for marketable yield over best check
Bhima Kiran (32.00 t/ha) with uniform bulbs
and early in maturity (Table 2.23). Minimum
storage loss after four months of storage was
recorded in MS222A x 571-LR (30.71%)
followed by MS1600A x RGO-53 (38.23%) and
Bhima Shakti (42.98%).

Vm{bH$m 2.23 : nN>oVr Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M E’$1 g§H$a 
Table 2.23 : Five best performing hybrids during late kharif 2017-18

à{d{ï> 
Entries

{dnUZ
¶mo½¶ 
CnO

(Q>Z/ho.) 
MY 
(t/ha)

{dnUZ
¶mo½¶ 
H§$X

à{VeV 
Mrk.
(%)

Am¡gV 
H§$X ^ma
(J«m‘) 
ABW 
(g)

Omo‹S> 
dmbo 
H§$X 

Doubles
(%) 

Vmoa 
dmbo H§$X 
Bolters
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS(%)

n[an¹$Vm
‘| bJZo
dmbm
g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E:P

VwbZr¶
{H$ñ‘ ^r‘m
{H$aU H$s
VwbZm ‘|
g§H$a

AmoOVm
(à{VeV) 
Heterosis

over
check BK

(%)

E‘Eg 111E � 1630
MS 111A x 1630 

61.53 95.95 115.38 0.00 0.00 11.36 130.00 1.14 92.31

E‘Eg 222 E � 1613
MS 222A x 1613 

53.11 100.00 79.67 0.00 0.00 11.40 130.00 1.02 65.99

E‘Eg 48 E � 1630
MS 48A x 1630 

51.50 100.00 77.25 0.00 0.00 11.80 130.00 1.13 60.95

E‘Eg 222
E x 1609 

46.10 100.00 69.14 0.00 0.00 11.36 130.00 1.25 44.06

E‘Eg 48 E AmaOrnr-3
MS 48A x RGP-3 

38.40 100.00 57.60 0.00 0.00 11.84 130.00 1.13 20.01

^r‘m {H$aU (VwbZr¶)
Bhima Kiran (C)

32.00 92.35 57.30 0.24 5.10 12.12 140.67 1.22 -

^r‘m e{º$ (VwbZr¶)
Bhima Shakti (C)

25.43 90.34 56.20 0.00 2.51 11.79 139.67 1.24 -

MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, MBW : Marketable Bulb weight, TSS : Total Soluble
Solids, ABW : Average Bulb Weight; DTH : Days to Harvest; E : P - Ratio of Equatorial and Polar diameter
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a~r Ho$ Xm¡amZ, Hw$b E’$1 g§H$am| H$m ‘yë¶m§H$Z CZHo$ n¡V¥H$
d§eH«$‘m| Am¡a VwbZr¶ {H$ñ‘m| Ho$ gmW {H$¶m J¶m& {dnUZ
¶mo½¶ H§$Xr¶ CnO na 41.94 à{VeV VH$ ‘mZH$ g§H$a
AmoO XO© {H$¶m J¶m (E‘Eg 1600 E � 1630)& {dnUZ
¶mo½¶ H§$Xr¶ CnO Ho$ ‘m‘bo ‘| gd©loð> VwbZr¶ {H$ñ‘ ^r‘m
{H$aU (35.51 Q>Z/ho.) H$s VwbZm ‘| nm§M E’$1 g§H$am| ¶Wm
E‘Eg 1600 � 1630, E‘Eg 65 E � 1612, E‘Eg
222 E � 1630, E‘Eg 222 E � 546- S>rAma VWm
E‘Eg 65 E � AmaOrnr-2 ‘| 36 à{VeV go ^r A{YH$
g§H$a AmoO àX{e©V hþAm (Vm{bH$m 2.24)& BZ g§H$am| ‘|
100 à{VeV {dnUZ ¶mo½¶ H§$Xr¶ CnO àX{e©V hþB© Am¡a
gmW hr ¶o Omo‹S> Ed§ Vmoa dmbo H§$Xm| go ^r ‘wº$ nmE JE& 

During rabi, 89 F1 hybrids were evaluated along

with their parental lines and checks. Standard

heterosis was recorded up to 41.94% (MS1600A

x 1630) on marketable yield. Five F1 hybrids

viz., MS1600A x 1630, MS65A x 1612, MS222A

x 1630, MS222A x 546-DR and MS65A x RGP-2

showed more than 36% heterosis on marketable

yield over best check Bhima Kiran (35.51 t/ha)

(Table 2.24). These hybrids showed 100%

marketable yield and free from doubles and

bolters. 

Vm{bH$m 2.24 : a~r 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M E’$1 g§H$a 
Table 2.24 : Five best performing F1 hybrids during rabi 2017-18

à{d{ï> 
Entries

{dnUZ
¶mo½¶ 
CnO

(Q>Z/ho.) 
MY 
(t/ha)

{dnUZ
¶mo½¶ 
H§$X

à{VeV 
Mrk.
(%)

Am¡gV 
H§$X ^ma
(J«m‘) 
ABW 
(g)

Omo‹S> 
dmbo 
H§$X 

Doubles
(%) 

Vmoa 
dmbo H§$X 
Bolters
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS(%)

n[an¹$Vm
‘| bJZo
dmbm
g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E:P

VwbZr¶
{H$ñ‘ ^r‘m
{H$aU H$s
VwbZm ‘|
g§H$a

AmoOVm
(à{VeV) 
Heterosis

over
check BK

(%)

E‘Eg 1600 E � 1630 
MS1600A x 1630 

50.40 100.00 75.60 0.00 0.00 11.56 105.00 1.20 41.94

E‘Eg 65 E � 1612 
MS65A x 1612 

49.27 100.00 73.90 0.00 0.00 11.48 105.00 1.15 38.75

E‘Eg 222 E � 1630 
MS222A x 1630 

49.20 100.00 73.80 0.00 0.00 11.28 108.00 1.21 38.56

E‘Eg 222E�546-S>rAma 
MS222A x 546-DR 

48.70 100.00 73.06 0.00 0.00 11.68 105.00 1.31 37.16

E‘Eg 65 E � AmaOrnr 2 
MS65A x RGP-2 

48.44 100.00 72.67 0.00 0.00 12.00 105.00 1.04 36.43

^r‘m {H$aU (VwbZr¶) 
Bhima Kiran (C)

35.51 96.90 65.15 0.91 0.56 11.69 109.33 1.16 - 

^r‘m e{º$ (VwbZr¶) 
Bhima Shakti (C)

33.51 94.35 62.50 0.47 1.57 11.56 112.00 1.21 -

MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, MBW : Marketable Bulb weight, TSS : Total Soluble
Solids, ABW : Average Bulb Weight; DTH : Days to Harvest; E : P - Ratio of Equatorial and Polar diameter

Iar’$ ‘m¡g‘ Ho$ Xm¡amZ, Hw$b 64 E’$1 g§H$am| H$m CZHo$
n¡V¥H$m| Am¡a VwbZr¶ {H$ñ‘m| Ho$ gmW ‘yë¶m§H$Z {H$¶m J¶m&
Mma g§H$am| ¶Wm E‘Eg 222 E � 1629, E‘Eg 222 E
� AmaOrnr 3 ‘| EH$g‘mZ H§$Xm| Ho$ gmW gd©loð> VwbZr¶
{H$ñ‘ ^r‘m gwna (31.52 Q>Z/ho.) Ho$ ‘wH$m~bo ‘| {dnUZ

During kharif, 64 F1 hybrids along with their
parents and checks were evaluated. Standard
heterosis was recorded more than 22% on
marketable yield over best check Bhima Super
(31.52 t/ha) in four F1 hybrids viz.; MS222A x
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Vm{bH$m 2.25 : Iar’$ 2017-18 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo nm§M E’$1 g§H$a 
Table 2.25 : Four best performing F1 hybrids during kharif 2017-18

à{d{ï> 
Entries

{dnUZ
¶mo½¶ 
CnO

(Q>Z/ho.) 
MY 
(t/ha)

{dnUZ
¶mo½¶ 
H§$X

à{VeV 
Mrk.
(%)

Am¡gV 
H§$X ^ma
(J«m‘) 
ABW 
(g)

Omo‹S> 
dmbo 
H§$X 

Doubles
(%) 

Vmoa 
dmbo H§$X 
Bolters
(%)

Hw$b
KwbZerb
R>mog nXmW©

A§e
(à{VeV) 
TSS(%)

n[an¹$Vm
‘| bJZo
dmbm
g‘¶
({XZ) 
DTH

Ajr¶ :
Y«wdr¶ 
E:P

VwbZr¶
{H$ñ‘ ^r‘m
{H$aU H$s
VwbZm ‘|
g§H$a

AmoOVm
(à{VeV) 
Heterosis

over
check BK

(%)

E‘Eg 222 E � 1629 
MS222A x 1629 

43.17 100.00 64.75 0.00 0.00 11.65 104.00 1.24 36.95

E‘Eg 222 E � 1612
MS222A x 1612 

42.17 80.83 84.33 0.00 0.00 11.87 104.00 1.17 33.78

E‘Eg 65 E � 1605
MS65A x 1605

40.22 100.00 60.33 0.00 0.00 12.00 106.00 1.14 27.61

E‘Eg 1600E�AmaOrnr 3
MS1600A x RGP-3 

38.58 96.46 77.17 0.00 0.00 12.16 100.00 1.18 22.41

^r‘m gwna (VwbZr¶)
Bhima Super (C)

31.52 96.24 60.98 0.80 0.00 11.57 108.33 1.18 -

^r‘m S>mH©$ aoS> (VwbZr¶)
Bhima Dark Red (C)

29.48 93.77 62.31 1.87 0.00 11.85 108.33 1.21 -

EbEgS>r 
LSD (P=0.05)

8.87 17.75 14.97 9.34 2.76 0.56 4.96 - -

MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, MBW : Marketable Bulb weight, TSS : Total Soluble
Solids, ABW : Average Bulb Weight; DTH : Days to Harvest; E : P - Ratio of Equatorial and Polar diameter

nwZ: namJH$m| ¶Wm 546- S>rAma, 571- EbAma, Ho$EM -
E‘ - 1, Ho$EM - E‘ - 2, AmaOrnr 1, AmaOrnr 2,
AmaOrnr 3, AmaOrnr 4, AmaOrnr 5, 1604, 1605,
1606, 1607, 1608, 1609, 1612, 1613, 1629,
1630, 1657, 1663 VWm 1666 Ho$ ê$n ‘| M¶{ZV 22
loð> d§eH«$‘m| Ho$ gmW nm§M E‘Eg d§eH«$‘m| (E‘Eg 48 E,
E‘Eg 65 E, E‘Eg 111E, E‘Eg 222E VWm E‘Eg
1600E) Ho$ ~rM H«$mg H$amH$a bmb ß¶mO Ho$ Hw$b 110
F1 g§H$a {dH${gV {H$E JE Am¡a a~r 2018-19 Ho$ Xm¡amZ
BZ g§H$am| Ho$ ‘yë¶m§H$Z H$m H$m¶© àJ{V na h¡& M¶{ZV N>:
loð> d§eH«$‘m| Ho$ ~rM AmO‘m¶o JE 9 H¥${Ì‘ H«$mg H$m
‘yë¶m§H$Z H$m¶© ^r àJ{V na h¡& 

Further, 110 F1 hybrids of red onion were

developed by crossing between five MS lines

(MS 48A, MS 65A, MS 111A, MS 222A and MS

1600A) with selected 22 elite lines as pollinators

viz., 546-DR, 571-LR, KH-M-1, KH-M-2, RGP-1,

RGP-2, RGP-3, RGP-4, RGP-5, 1604, 1605, 1606,

1607, 1608, 1609, 1612, 1613, 1629, 1630, 1657,

1663 and 1666 and evaluation of these hybrids

during rabi 2018-19 are in progress. Evaluation

of 9 synthetic crosses made between selected six

elite lines and evaluation are in progress. 

¶mo½¶ H§$Xr¶ CnO Ho$ g§~§Y ‘| 22 à{VeV go ^r A{YH$
‘mZH$ g§H$a AmoO XO© {H$¶m J¶m& gmW hr ¶o g§H$a Omo‹S> d
Vmoa dmbo H§$Xm| go ‘wº$ nmE JE (Vm{bH$m 2.25)& 

1629, MS222A x 1612, MS65A x 1605 and
MS1600A x RGP-3 with uniform bulbs as well
as free from doubles and bolters (Table 2.25). 
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ß¶mO ‘| Za d§Ü¶ d§eH«$‘m| Am¡a A§V: àOmV H$m
{dH$mg 
M¶{ZV H§$Xm| Ho$ gmW nm§M bmb ß¶mO Za d§Ü¶ d§eH«$‘m| Ho$
ewÕrH$aU Am¡a JwUZrH$aU Ho$ H$m¶© H$mo Omar aIm J¶m&
S>rAmoOrAma {H$ñ‘m| H$s {^Þ {H$ñ‘r¶ n¥ð>^y{‘ ‘| Za d§Ü¶Vm
H$m hñVm§VaU H$aZo Ho$ {bE ~rgr1 AdñWm ‘| Zm¡ g§¶moOZ
V¡¶ma {H$E JE& M¶{ZV n¡V¥H$m| (AmB©1 ‘| 17 A§V: àOmV
Am¡a AmB©3 AdñWm ‘| 3 A§V: àOmV) Ho$ EH$b H§$X go A§V:
àOmV d§eH«$‘m| Ho$ {dH$mg H$m H$m¶© àJ{V na h¡& 

Development of male sterile lines and
inbreds in onion
Purification and multiplication of five red onion
male sterile lines were continued with the
selected bulbs. Nine combinations in BC1 stage
for transfer of male sterility in different varietal
background of DOGR varieties. Development
of inbred lines from single bulb of selected
parents (17 inbreds in I1 and 3 inbreds in I3
stage) are in progress. 

{MÌ 2.4 : ß¶mO ‘| A§V: àOmV d§eH«$‘m| H$m {dH$mg Ed§ g§H$a ~rO CËnmXZ  
Fig. 2.4 : Development of inbred lines and hybrid seed production in onion

EgEgAma ‘mH©$am| H$m Cn¶moJ H$aHo$ ß¶mO Ho$
S>rAmoOrAma g§H$am| ‘| g§H$aVm H$s nw{ï> 
AmU{dH$ ‘mH©$am| H$m Cn¶moJ H$aVo hþE g§H$a H$s ewÕVm H$mo
Om§MZo Ho$ {bE Hw$b Xg ß¶mO g§H$am| H$m CZHo$ gmV n¡V¥H$
d§eH«$‘m| Ho$ gmW ‘yë¶m§H$Z {H$¶m J¶m& Xg ‘| go Mma gyú‘
goQ>obmBQ> (SSRs- {gånb {g¹|$e [anrQ²g) ‘mH©$a ~hþê$nr¶
nmE JE& g^r Mmam| ~hþê$nr¶ ‘mH©$am| go EH$ AWdm A{YH$
g§H$a Ho$ Za Ed§ ‘mXm n¡V¥H$m| Ho$ ~rM ~hþê${nVm H$m nVm
Mbm& Bg AÜ¶¶Z ‘| em{‘b {H$E JE g^r Xg ß¶mO g§H$am|
¶Wm S>rAmoOrAma hmB{~«S> - 1, S>rAmoOrAma hmB{~«S> - 2,
S>rAmoOrAma hmB{~«S> - 3, S>rAmoOrAma hmB{~«S> - 4,
S>rAmoOrAma hmB{~«S> - 5, S>rAmoOrAma hmB{~«S> - 6,
S>rAmoOrAma hmB{~«S> - 7, S>rAmoOrAma hmB{~«S> - 8,
S>rAmoOrAma hmB{~«S> - 50 Am¡a S>rAmoOrAma hmB{~«S> - 56
H$s AmZwd§{eH$ ewÕVm H$mo Om§MZo Ho$ {bE VrZ Z¡Xm{ZH$s
‘mH©$am| Ho$ ê$n ‘| ‘mH©$a EgrE‘ 078, EgrE‘ 033 VWm
EgrE‘ 180 H$s nhMmZ H$s JB©& ‘mH©$a EgrE‘ 180 AHo$bm
Eogm ‘mH©$a Wm Omo {H$ Za d§Ü¶ n¡V¥H$ ‘| 305 bp VWm 215
bp VWm ‘¡ÝQ>oZa d§eH«$‘ ‘| 215 bp Ho$ EånbrH$m°Z AmH$ma
Ho$ gmW S>rAmoOrAma hmB{~«S> - 5 ‘| g§H$aVm H$mo àX{e©V

Confirmation of hybridity in DOGR
hybrids of onion using SSR markers

Ten onion hybrids along with their seven
parental lines were evaluated for hybrid purity
using molecular markers. Four out of ten
microsatellite (SSRs- simple sequence repeats)
markers were found to be polymorphic. All
four polymorphic markers revealed
polymorphism between the male and female
parents of one or more hybrids. The markers
ACM078, ACM033, and ACM180 have been
identified as the three diagnostic markers for
testing the genetic purity of all the ten onion
hybrids included in this study viz.; DOGR Hy-
1, DOGR Hy-2, DOGR Hy-3, DOGR Hy-4,
DOGR Hy-5, DOGR Hy-6, DOGR Hy-7, DOGR
Hy-8, DOGR Hy-50 and DOGR Hy-56. The
marker ACM180 was the only marker that was
able to show hybridity in DOGR Hy-5 with the
amplicon size in male sterile parent 305 bp and
215 bp whereas in maintainer line 215 bp. Thus
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H$aZo ‘| g’$b ahm & AV: S>rAmoOrAma hmB{~«S> - 5 ‘| XmoZm|
~¡ÊS²g H$s ‘m¡OyXJr àX{e©V hmo ahr h¡& BZ Xg {gånb {g¹|$g
[anrQ²g (SSR) bmoH$mB© Ûmam à{V bmoH$mB© EH$ go N>:
¶w½‘{dH$ënr Ho$ gmW 17 OrZàê$nm| ‘| Hw$b 41 ¶w½‘{dH$ënr
àd{Y©V {H$E JE & à{V bmoH$mB© ¶w½‘{dH$ënr H$s Am¡gV g§»¶m
4.1 nmB© JB©& ‘mH©$a EgrE‘ 093 Ho$ {bE 0.71 Am¡a
nrAmB©gr ‘mZ 0.6628 VWm 0.5949 Ho$ gmW gd©loð>
‘mH©$a Ho$ ê$n ‘| Xmo j‘Vmerb ‘mH©$am| ¶Wm EgrE‘ 078 Ed§
EgrE‘ 033 ‘| A{YH$V‘ ~hþê${nVm gyMZm gm‘J«r
(nrAmB©gr ‘mZ) nm¶m J¶m Am¡a BZH$m Cn¶moJ n¡V¥H$ d§eH«$‘m|
‘| {^ÞVm H$m nVm bJmZo Am¡a g§H$aVm H$s Om§M H$aZo ‘|
{H$¶m Om gH$Vm h¡& h‘mao AÜ¶¶Z ‘| àX{e©V hþAm {H$
EgEgAma ‘mH©$a {dœgZr¶ h¢ Am¡a ß¶mO g§H$am| H$s
AmZwd§{eH$ ewÕVm H$m nVm bJmZo ‘| à^mdr AmU{dH$ ‘mH©$a
gj‘ h¢& 

nN>oVr Iar’$ Ho$ Xm¡amZ g’o$X ß¶mO g§H$am| H$m
‘yë¶m§H$Z 
bmb ß¶mO H$s Xmo VwbZr¶ {H$ñ‘m| Ho$ gmW Hw$b VrZ g’o$X
E’$1 g§H$am| Am¡a VrZ VwbZr¶ {H$ñ‘m| Ho$ gmW EH$ g’o$X
E’$1 g§H$a H$m ‘yë¶m§H$Z {H$¶m J¶m& VwbZr¶ {H$ñ‘ ^r‘m
ew^«m Ho$ gmW VwbZm H$aZo na Hw$b CnO Ho$ {bE VrZ H«$mg
Am¡a {dnUZ ¶mo½¶ H§$Xr¶ CnO Ho$ {bE EH$ H«$mg C„oIZr¶
ê$n go ~ohVa nmE JE& H«$mg E‘Eg 100 � ̂ r‘m œoVm E’$1
(Eggr) ‘| A{YH$V‘ {dnUZ ¶mo½¶ H§$Xr¶ CnO (31.69
Q>Z/ho.) Am¡a Hw$b CnO (37.88 Q>Z/ho.) nmB© JB©& nm¡Y
amonU Ho$ 127 {XZm| ~mX g^r H«$mg ‘| Vw‹S>mB© H$s JB©& VWm{n
{dnUZ ¶mo½¶ H§$Xr¶ CnO Ho$ {bE ~ohVa n¡V¥H$ H$s VwbZm ‘|
H$moB© g§H$a AmoO Zht nm¶m J¶m& 

showing presence of both the bands in DOGR
Hy-5. These 10 simple sequence repeat (SSR)
loci amplified a total 41 alleles among 17
genotypes with one to six alleles per loci. The
average number of alleles per loci was found to
be 4.1. The highest polymorphism information
content (PIC value) was observed to be 0.71 for
the marker ACM093 and the two potential
markers ACM078 and ACM033 with PIC value
0.6628 and 0.5949 was the best markers that
could be used to differentiate the parental lines
and used for hybridity testing. Our study
showed that SSR are reliable and effective
molecular marker capable of detecting genetic
purity of onion hybrids.

Evaluation of white onion hybrid during
late kharif

Total 3 white F1 hybrids along two red and one
white F1 hybrid and 3 checks were evaluated. 3
crosses for total yield and 1 cross for marketable
yield were significantly superior as compared
to check variety Bhima Shubhra. Highest
marketable yield (31.69 t/ha) and total yield
(37.88 t/ha) was observed in cross MS-100 x
Bhima Shweta F1 (SC). All crosses were
harvested at 127 days after transplanting.
Though there was no heterosis for marketable
yield over better parent. 

Vm{bH$m 2.26 : nN>oVr Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO E’$1 g§H$am| H$m àXe©Z  
Table 2.26 : Performance of white onion hybrids during late kharif season

F1 g§H$a 
F1 Hybrids

Hw$b 
CnO 
(Q>Z/
ho.) 
TY 

(t/ha)

{dnUZ
¶mo½¶ 
CnO 
(Q>Z/
ho.) 
MY 
(t/ha)

Omo‹S> 
dmbo 
H§$X 
Dou
bles
(%) 

Vmoa dmbo
H§$X 

Bolters
(%) 

{dnUZ
¶mo½¶
H§$X

à{VeV 
Market
able 
Bulbs 
(%)

Hw$b
KwbZer
b R>mog 
nXmW© 
A§e

(à{VeV
) 

TSS
(%)

Am¡gV 
H§$X ^ma
(J«m‘) 
ABW 
(g)

2 ‘mh Ho$
^ÊS>maU Ho$
~mX j{V
(à{VeV) 
% loss in
storage2

M

{dnUZ ¶mo½¶
CnO Ho$ {bE

~ohVa n¡V¥H$ Ho$
‘wH$m~bo g§H$a

AmoO (à{VeV)
% 

Heterosis over
better parent for

MY

E‘Eg 100�^r‘m œoVm E’$1
(Eggr) MS-100 x Bhima
Shweta F1 (SC)

37.88 31.69 0.00 8.89 84.23 11.23 62.58 39.48 -4.82

E‘Eg 100�’w$bo g’o$X
MS-100 x Phule Safed 

34.01 26.48 2.08 13.11 77.45 11.84 64.64 42.72 -20.47

Continued on next page...
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a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO g§H$am| H$m ‘yë¶m§H$Z
VwbZr¶ {H$ñ‘ ^r‘m œoVm Ho$ gmW Hw$b Xg g§H$am| H$m
‘yë¶m§H$Z {H$¶m J¶m Am¡a VwbZm H$s JB©& H$moB© ^r g§H$a
VwbZr¶ {H$ñ‘ go ~ohVa Zht nm¶m J¶m& E’$1 E‘Eg 100
� ^r‘m ew^«m ‘| A{YH$V‘ {dnUZ ¶mo½¶ H§$Xr¶ CnO
(44.73 Q>Z/ho.) Am¡a Hw$b CnO (45.45 Q>Z/ho.) nmB©
JB© Omo {H$ Am§H$‹S>m| H$s Ñ{ï> go VwbZr¶ {H$ñ‘ (39.74
Q>Z/ho.) Ho$ g‘Vwë¶ Wr& 

Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO g§H$am| H$m ‘yë¶m§H$Z
Iar’$ Ho$ Xm¡amZ Hw$b AmR> g§H$am| H$m ‘yë¶m§H$Z {H$¶m J¶m
Am¡a VwbZr¶ {H$ñ‘ ^r‘m ew^«m Ho$ gmW BZHo$ àXe©Z H$s
VwbZm H$s JB©& g^r g§H$a Am§H$S>m| H$s Ñ{ï> go VwbZr¶ {H$ñ‘
^r‘m ew^«m (19.76 Q>Z/ho.) Ho$ g‘Vwë¶ nmE JE& H«$mg
E‘Eg 100 � S>ãë¶y 448 ‘| A{YH$V‘ g§H$a AmoO à{VeV
(28.15 à{VeV) Ho$ gmW A{YH$V‘ {dnUZ ¶mo½¶ H§$Xr¶
CnO (23.63 Q>Z/ho.) nmB© JB© O~{H$ BgHo$ CnamÝV H«$mg
E‘Eg 100 � ^r‘m œoVm  ‘| 20.44 à{VeV g§H$a AmoO
Ho$ gmW 22.21 Q>Z/ho. H$s {dnUZ ¶mo½¶ H§$Xr¶ CnO
hm{gb H$s JB©& g^r g§H$a Omo‹S> d Vmoa dmbo H§$Xm| go ‘wº$
nmE JE& 

Evaluation of white onion hybrid during rabi
Total 10 hybrids evaluated and compared with
check Bhima Shweta. None of the hybrid was
superior to the check variety. Highest
marketable yield (44.73 t/ha) and total yield
(45.45 t/ha) was observed in F1 MS-100 x
Bhima Shubhra which was statistically at par
with the check (39.74 t/ha). 

Evaluation of white onion hybrid during kharif
Total 8 hybrids were evaluated during kharif
season along with parents and as compared
with check Bhima Shubhra. All the hybrids
were at par with the check variety Bhima
Shubhra (19.76 t/ha). Highest marketable yield
was observed in cross MS-100 x W-448 (23.63
t/ha) with highest heterosis percentage
(28.15%) and followed by MS-100 x B. Shweta
(22.21 t/ha marketable yield with 20.44%
heterosis). All hybrids were bolter and double
bulb free.

F1 g§H$a 
F1 Hybrids

Hw$b 
CnO 
(Q>Z/
ho.) 
TY 

(t/ha)

{dnUZ
¶mo½¶ 
CnO 
(Q>Z/
ho.) 
MY 
(t/ha)

Omo‹S> 
dmbo 
H§$X 
Dou
bles
(%) 

Vmoa dmbo
H§$X 

Bolters
(%) 

{dnUZ
¶mo½¶
H§$X

à{VeV 
Market
able 
Bulbs 
(%)

Hw$b
KwbZer
b R>mog 
nXmW© 
A§e

(à{VeV
) 

TSS
(%)

Am¡gV 
H§$X ^ma
(J«m‘) 
ABW 
(g)

2 ‘mh Ho$
^ÊS>maU Ho$
~mX j{V
(à{VeV) 
% loss in
storage2

M

{dnUZ ¶mo½¶
CnO Ho$ {bE

~ohVa n¡V¥H$ Ho$
‘wH$m~bo g§H$a

AmoO (à{VeV)
% 

Heterosis over
better parent for

MY

AH$m© bm{b‘m E’$1 (VwbZr¶)
Arka Lalima F1 (C )

29.60 21.72 0.00 21.02 73.38 10.87 55.10 27.38 -34.78

AH$m© nrVmå~a E’$1 (VwbZr¶) 
Arka Pitamber F1 (C )

34.10 27.75 0.84 15.74 80.95 11.91 62.14 31.44 -16.67

~rEgEg 262 (g’o$X VwbZr¶)
BSS-262 (White C )

29.12 20.49 2.81 15.08 70.09 10.81 57.42 42.41 -38.47

^r‘m ew^«m (VwbZr¶)
Bhima Shubhra (C )

20.42 18.41 3.33 0.00 90.72 11.69 54.89 23.76

^r‘m œoVm (VwbZr¶)
Bhima Shweta (C)

35.87 28.91 1.47 11.77 79.37 12.33 64.25 15.63

’w$bo g’o$X (VwbZr¶)
Phule Safed (C)

40.77 33.30 0.00 10.71 81.68 11.36 68.20 34.57

‘mÜ¶ Mean 30.31 23.49 4.00 9.23 77.50 11.83 61.14 31.20

H«$mpÝVH$ {^ÞVm C.D. (5%) 9.04 8.42 4.23 8.87 8.67 0.73 7.71 20.52

TY : Total Yield; MY : Marketable Yield, Mrk. (%): Percentage of Marketable Bulbs, TSS : Total Soluble Solids, ABW : Average
Bulb Weight

Continued from previous page...
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Vm{bH$m 2.28 : Iar’$ ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§ §  
Table 2.28 : Five high yielding accessions of white onion during kharif season

à{d{ï> 
Entries

Hw$b CnO 
(Q>Z/ho.) 
TY(t/ha)

{dnUZ 
¶mo½¶ CnO
(Q>Z/ho.) 
MY (t/ha)

{dnUZ 
¶mo½¶ H§$X 
^ma (J«m‘) 
MBW (g)

Hw$b 
KwbZerb 

R>mog nXmW© A§e
(à{VeV)
TSS(%)

{dnUZ ¶mo½¶ CnO Ho$ {bE
~ohVa n¡V¥H$ Ho$ ‘wH$m~bo g§H$a

AmoO (à{VeV) % 
Heterosis with better

parent for MY

E‘Eg 100 � S>ãë¶y 448
MS-100 x W-448 

25.12 23.63 53.55 11.65 28.15

E‘Eg 100 � ^r‘m œoVm
MS-100 x B. Shweta 

26.27 22.21 52.02 11.35 20.44

E‘Eg 100 � S>ãë¶y 361
MS-100 x W-361

26.69 21.64 49.47 11.32 17.35

E‘Eg 100 � S>ãë¶yEMQ>r 23 E
MS-100 x WHT-23A

24.58 20.08 54.46 12.45 8.91

BÝS>¡‘ 4 hmB{~«S>
Indam-4 hy

23.12 19.68 53.94 12.04 6.71

^r‘m ew^«m / Bhima Shubhra 22.12 19.76 51.75 11.97 -

H«$mpÝVH$ {^ÞVm / C.D. (5%) 7.93 8.55 9.00 1.08 -

TY : Total Yield; MY : Marketable Yield, MBW : Marketable Bulb Weight; TSS : Total Soluble Solids 

Vm{bH$m 2.27 : a~r ‘m¡g‘ Ho$ Xm¡amZ g’o$X ß¶mO H$s nm§M Cƒ CnOerb àm{á¶m§  
Table 2.27 : Five high yielding accessions of white onion during rabi season

H«$mg 
Crosses

Hw$b 
CnO 
(Q>Z/
ho.) 
TY 

(t/ha)

{dnUZ 
¶mo½¶ 
CnO 
(Q>Z/
ho.) 
MY
(t/ha)

{dnUZ 
¶mo½¶ 

H§$X ^ma
(J«m‘) 
MBW
(g)

Omo‹S> 
dmbo 
H§$X 

Doubles 
(%)

Hw$b
KwbZerb

R>mog 
nXmW© 
A§e

(à{VeV) 
TSS 
(%)

4 ‘mh 
Ho$ 

^ÊS>maU 
‘| j{V
à{VeV 
% loss 
in 

storage 
4 M

{dnUZ ¶mo½¶
CnO Ho$ {bE
~ohVa n¡V¥H$
Ho$ ‘wH$m~bo
g§H$a AmoO

(à{VeV) % 
Heterosis
over Better
Parent for
Marketable

yield

{dnUZ ¶mo½¶
CnO Ho$ {bE
~ohVa n¡V¥H$
Ho$ ‘wH$m~bo
g§H$a AmoO

(à{VeV) % 
Heterosis
over better
parent for

MY

E‘Eg 100�^r‘m ew^«m
MS-100 x Bhima Shubhra

45.45 44.73 68.87 1.58 12.07 89.71 2.81 3.35

E‘Eg 100�’w$bo g’o$X
MS-100 X Phule Safed

41.90 41.68 67.73 0.56 12.19 49.00 -4.20 -4.73

E‘Eg 100 S>ãë¶y 448
MS-100 x W-448

42.26 39.91 65.12 4.40 13.00 68.13 -8.28 -3.90

E‘Eg 100�^r‘m œoVm
MS-100 x Bhima Shweta

41.09 38.42 64.09 6.56 12.60 64.99 -11.69 -6.57

E‘Eg 100�S>ãë¶y 085 ES>r 4
MS-100 x W-085 -D-4

41.90 38.41 65.27 7.12 13.52 57.08 -11.71 -4.74

^r‘m œoVm (VwbZr¶)
Bhima Shweta (C) 

41.40 39.74 65.99 3.56 11.20 43.82 - -

H«$mpÝVH$ {^ÞVm / C.D. (5%) 7.22 11.22 7.67 11.50 1.41 38.44 - -

TY : Total Yield; MY : Marketable Yield, TSS : Total Soluble Solids, ABW : Average Bulb Weight
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amï´>r¶ ñVa na {g’$m[ae Ed§ d§eH«$‘m|/{H$ñ‘m|
H$m n§OrH$aU 
Ho$ÝÐr¶ {H$ñ‘r¶ {Z‘w©{º$ g{‘{V Ûmam A{Ygy{MV
bmb ß¶mO H$s {H$ñ‘ ^r‘m e{º$ 
^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwê$ZJa, nwUo Ûmam {dH${gV H$s JB© ß¶mO {H$ñ‘ '^r‘m
e{º$' (S>rAmoOrAma 1156) H$mo H¥${f Ed§ {H$gmZ H$ë¶mU
‘§Ìmb¶ Ûmam {XZm§H$ 5 ’$adar, 2019 H$s JOQ> A{YgyMZm
Eg.Amo. 692 (B©) Ûmam A{Ygy{MV {H$¶m J¶m& BgHo$ IoVr
Ho$ g§ñVwV joÌm| ‘| AmÝY« àXoe, N>ÎmrgJ‹T>, H$Zm©Q>H$, ‘Ü¶
àXoe, ‘hmamï´> Am¡a Amo{‹S>em em{‘b h¡& BgH$s ‘w»¶
{deofVmAm| ‘| AmH$f©H$ bmb a§J Ho$ H§$X, nm¡Y amonU Ho$ 125
-135 {XZ ~mX n[an¹$Vm, 52 Q>Z/ho. VH$ H$s CnO j‘Vm
Ho$ gmW a~r ‘m¡g‘ ‘| 32 go 36 Q>Z/ho. H$s Am¡gV CnO,
VWm nm§M ‘mh VH$ H§$Xm| H$s ~hþV AÀN>r ^ÊS>maU j‘Vm H$m
~Zo ahZm em{‘b h¡& Vw‹S>mB© Ho$ CnamÝV EH$g‘mZ J«rdm nVZ
Ho$ gmW BgHo$ H§$X Vwa§V hr AmH$f©H$ bmb a§J hm{gb H$a
boVo h¢& ¶h ‘hmamï´> amÁ¶ ‘| nN>oVr Iar’$ ‘m¡g‘ Ho$ {bE ^r
Cn¶wº$ h¡& 

Recommendations at National Level
and Registration of Lines/ Varieties 
Red onion variety Bhima Shakti notified
by CVRC

Onion variety ‘Bhima Shakti’ (DOGR-1156)
developed by ICAR-DOGR has been notified
vide Gazette Notification S.O. 692(E) dated 5th
Feb, 2019 by Ministry of Agriculture and
Farmers Welfare. The recommended areas are
Andhra Pradesh, Chhattisgarh, Karnataka,
Madhya Pradesh, Maharashtra and Orissa. The
salient features are attractive red bulbs,
maturity 125-135 days after transplanting,
average yield 32-36 t/ha in rabi with potential
yield up to 52 t/ha, very good bulbs storability
up to five months. Its bulb attains immediate
attractive red colour after harvest with uniform
neck-fall. It is also suitable for late kharif in
Maharashtra.

^r‘m S>mH©$ aoS>
Bhima Dark Red

^r‘m e{º$
Bhima Shakti

^r‘m bmBS> aoS
Bhima Light Red

^r‘m nn©b 
Bhima Purple

^r‘m ew^«m
Bhima Shubhra

^r‘m g’o$X
Bhima Safed

{MÌ 2.5 : ^mH¥$AZwn - S>rAmoOrAma H$s A{Ygy{MV/n§OrH¥$V ß¶mO d bhgwZ {H$ñ‘| 
Fig. 2.5 : Notified/Registered ICAR-DOGR varieties of onion and garlic
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nm¡Ym {H$ñ‘ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU Ho$
gmW n§OrH¥$V ß¶mO H$s Mma Ed§ bhgwZ H$s EH$ {H$ñ‘

ß¶mO H$s Xmo ZB© {H$ñ‘m| (^r‘m S>mH©$ aoS> Am¡a ^r‘m bmBQ>
aoS>), Xmo àM{bV ß¶mO {H$ñ‘m| (^r‘m eŵ «m VWm ̂ r‘m g’o$X)
Am¡a bhgwZ H$s EH$ àM{bV {H$ñ‘ (^r‘m nn©b) H$mo g§ajU
à¶moOZ Ho$ {bE nm¡Ym {H$ñ‘ Ed§ H¥$fH$ A{YH$ma g§ajU
àm{YH$aU, ZB© {X„r ‘| n§OrH¥$V H$am¶m J¶m& ß¶mO H$s VrZ
{H$ñ‘| ¶Wm ^r‘m {H$aU, ^r‘m aoS> Am¡a ^r‘m amO Am¡a gmW
hr bhgwZ H$s EH$ {H$ñ‘ Zm‘V: ^r‘m Amo‘H$ma nhbo hr
nm¡Ym {H$ñ‘ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r
‘| n§OrH¥$V h¡& nm¡Ym {H$ñ‘ Ed§ H¥$fH$ A{YH$ma g§ajU
àm{YH$aU, ZB© {X„r Ûmam ß¶mO H$s VrZ {H$ñ‘m| Zm‘V: ̂ r‘m
e{º$, ^r‘m œoVm Am¡a ^r‘m gwna Ho$ n§OrH$aU/S>r¶yEg
narjU H$s à{H«$¶m MbmB© Om ahr h¡& 

n[a¶moOZm 3 : ß¶mO Ed§ bhgwZ Ho$ gwYma hoVw O¡d
àm¡Úmo{JH$s¶ ¶w{º$¶m§ 

ñd: nmÌo Om¶mOZZ Ho$ ‘mÜ¶‘ go ß¶mO ‘|
AJw{UV CËàoaU 
ß¶mO H$s AmR> {H$ñ‘m| ‘| Om¶mOZZ H$m CËàoaU {H$¶m J¶m
(Vm{bH$m 3.1)& Hw$b 16000 nwîn H${b¶m| Ho$ g§dY©Z go
Hw$b 566 Om¶mOZZ àamoh hm{gb {H$E JE& 3.5 à{VeV
H$s Am¡gV Om¶mOZZ XjVm nmB© JB©& Hw$b 290 Om¶mOZZ
àamoh H$s Om§M âbmo gmBQ>mo‘rQ´>r Ûmam Jw{UVVm Ho$ {bE H$s

Four onion and one garlic varieties
registered with PPV&FRA

Two new onion varieties (Bhima Dark Red and
Bhima Light Red), two extant onion varieties
(Bhima Shubhra and Bhima Safed) and one
extant garlic variety Bhima Purple have been
registered with PPV&FRA, New Delhi for its
protection. Three onion varieties (Bhima Kiran,
Bhima Red and Bhima Raj as well as one garlic
variety Bhima Omkar have already registered
with PPV&FRA. Three onion varieties
(Bhima Shakti, Bhima Shweta and Bhima
Super) are under registration/ DUS Testing by
PPV&FRA.

Project 3: Biotechnological approaches for
improvement of onion and garlic

Haploid induction in onion through in
vitro gynogenesis

Eight varieties of onion were used induction of
gynogenesis (Table 3.1). A total of 566
gynogenic shoots were obtained from culture
of 16000 flower buds. The average gynogeneic
efficiency of 3.5 percentage was observed. A
total of 290 gynogenic shoots were tested for

Vm{bH$m 3.1 : ß¶mO go AJw{UV H$m CËàoaU   
Table 3.1 : Induction of haploids from onion

{H$ñ‘ H$m Zm‘ 
Name of the variety

Q>rH$mH¥$V ’y$bm| H$s g§»¶m 
No. of flower inoculated

CËào[aV Om¶mOZZ àamoh H$s g§»¶m 
No. of Gynogenic shoots induced

Om¶mOZZ à{VeV 
Percent Gynogenesis

^r‘m {H$aU B. Kiran 4222 173 4.1

^r‘m e{º$ B. Shakti 2348 19 0.8

^r‘m aoS> B. red 2353 140 5.9

^r‘m gwna B. Super 1745 78 4.5

^r‘m ew^«m B. Shubhra 1440 65 4.5

^r‘m S>mH©$ aoS> B. Dark red 945 16 1.7

^r‘m œoVm B. Shweta 894 26 2.9

EE’$Ama AFR 2053 49 2.4

Hw$b Total 16000 566 3.5
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JB©& 89.65 à{VeV go A{YH$ Om¶mOZZ àamoh AJw{UV
nmE JE& AJw{UV àamoh H$mo H$m°ëMr{gZ Ho$ gmW CnMm[aV
H$aHo$ IoV ‘| ñWmZmÝV[aV {H$¶m J¶m& Xmohao AJw{UV H$s
IoV CÎmaOr{dVm 10 à{VeV go ^r H$‘ nmB© JB©& {nN>bo
grOZ Ho$ Xm¡amZ, Xmohao AJw{UV ‘| go Ho$db Xmo d§eH«$‘m| ‘|
hr ~rO JwUZrH$aU Ho$ VhV ~rO O‘md hþAm& {nN>bo 30
Xmohao AJw{UV nmXnH$m| ‘| go Ho$db 20 ‘| hr H§$X JR>Z hþAm
Am¡a ¶o ~rO CËnmXZ MaU ‘| h¢& 

ß¶mO ‘| AmZwd§{eH$ ê$nm§VaU 
CaMV35S àmoËgmhH$ VWm tNOS g‘mnH$ Ho$ {Z¶§ÌU ‘|
OrZ H$mo Aml¶ XoZo dmbo {ÛMa AWdm Xmohao doŠQ>a
pCAMBIA1305.1 H$mo AàË¶j AmJ}Zmo{OZogg Ho$ ‘mÜ¶‘
go ß¶mO (E{b¶‘ grnm Eb.) H$s ì¶mdgm{¶H$ {H$ñ‘ ^r‘m
gwna Ho$ EJ«mo~¡ŠQ>r[a¶‘ ‘r{S>E{Q>S> ê$nm§VaU Ho$ {bE
EJ«mo~¡ŠQ>r[a¶‘ ñQ´>oZ Eb~r-4404 ‘| J{V‘mZ {H$¶m J¶m&
ß¶mO Ho$ O‹S> {gam| go nwZO©{ZV H¡$bmB© Jg H$ZñQ´>ŠQ> H$mo
Aml¶ XoZo dmbo dmbo EJ«mo~¡ŠQ>r[a¶‘ ñQ´>oZ Eb~r-4404 go
g§H«${‘V Wo& {dlm‘ Ad{Y Ho$ CnamÝV, H¡$bmB© H$s ñH«$sqZJ
goboŠeZ ‘r{S>¶m dmbo Xmo MH«$s¶ hmBJ«mo‘m¶{gZ na H$s JB©&
O~ J¡a ^yao Am¡a hëHo$ nrbo H¡$bmB© H$m {dûcofU Or¶yEg
ñQ>¡qZJ {dûcofU Ho$ {bE {H$¶m J¶m V~ CZ‘| 4 à{VeV
ê$nm§VaU XjVm àX{e©V hþB© ({MÌ 3.1)& 

ploidy by flowcytometry. More 89.65 percent
gynogenic shoots were found to be haploids.
The haploid shoots were treated with colchicine
and transferred to field. Field survival of
doubled haploids were less than 10 percent.
Among the past season DH, only two lines set
seeds were under seed multiplication. Among
30 past season DH plantltes, only 20 formed
bulbs and are under seed production stage.

Genetic transformation in onion

Binary vector pCAMBIA1305.1 harboring
GUSPlus gene under the control of CaMV35S
promoter and tNOS terminator was mobilized
into Agrobacterium strain LBA4404 for
Agrobacterium mediated transformation of
onion (Allium cepa L.) cv. Bhima super via
indirect organogenesis. The calli regenerated
from root tips of onion were infected with
Agrobacterium strain LBA4404 harbouring gus
construct. After resting period, calli were
screened on two rounds hygromycin
containing selection media. When non-brown
and light yellowish calli were analyzed for GUS
staining analysis (Fig. 3.1 ), they showed 4%
transformation efficiency. 

{MÌ 3.1 : Q´>m§gOo{ZH$ H¡$bmB© ‘| Or¶yEg àH$Q>Z {dûcofU 
Fig. 3.1 : GUS expression analysis in transgenic calli 

H§$Q´>mob-J¡a ê$nm§V[aV H¡$bg, T1 : ê$nm§V[aV H¡$bg 1
Control- non transformed callus, T1- transformed callus 1

ß¶mO ‘| DREB1A OrZ H$m EJ«mo~¡ŠQ>r[a¶‘
‘r{S>E{Q>S> ê$nm§VaU>
{ÛMa doŠQ>a pCAMBI-1305.1 H$mo Aml¶ XoZo dmbo
EJ«mo~¡ŠQ>r[a¶‘ go g§H«${‘V ß¶mO H¡$bmB© Am¡a M¶Z Ho$ Xmo
MH«$m| Ho$ CnamÝV H¡$bmB© H$m {dûcofU Or¶yEg àH$Q>Z Ho$ {bE
{H$¶m J¶m& AàË¶j AmJ}Zmo{OZo{gg Ho$ ‘mÜ¶‘ go ß¶mO
(E{b¶‘ grnm Eb.) H$s ì¶mdgm{¶H$ {H$ñ‘ ^r‘m gwna Ho$
EJ«mo~¡ŠQ>r[a¶‘ ‘r{S>E{Q>S> ê$nm§VaU Ho$ {bE EJ«mo~¡ŠQ>r[a¶‘
ñQ´>oZ LB-4404 ‘|  9A àmoËgmhH$ Am¡a tNOS g‘mnH$ H$mo
J{V‘mZ {H$¶m J¶m& ß¶mO Ho$ O‹S> {gam| go nwZO©{ZV H¡$bmB©

Agrobacterium mediated transforma-
tion of DREB1A gene in onion
Onion calli were infected with Agrobacterium
harboring binary vector pCAMBIA1305.1 and
calli after two rounds of selection were
analyzed for GUS expression analysis. Binary
vector pCAMBIA2300 harbouring DREB1A
gene under the control of rd29A promoter and
tNOS terminator was mobilized into mobilized
into Agrobacterium strain LBA4404 for
Agrobacterium mediated transformation of
onion (Allium cepa L.) cv. Bhima super via
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H$s  DREB1A H$ZñQ´>ŠQ> H$mo Aml¶ XoZo dmbo EJ«mo~¡ŠQ>r[a¶‘
Ho$ gmW nwZ: IoVr H$s JB©& {dlm‘ Ad{Y Ho$ CnamÝV,
{gboŠeZ ‘r{S>¶m dmbo OoZr{Q>{gZ (50 µ J«m./br.) na
H¡$bmB© H$s nwZ: ñH«$sqZJ H$s JB©& J¡a ^yao Am¡a hëHo$ nrbo
H¡$bmB© H$m M¶Z {H$¶m J¶m Am¡a CÝh| àamoh ‘r{S>¶m ‘|
ñWmZmÝV[aV {H$¶m J¶m& bo{H$Z H¡$bmB© ‘| à’w$„Z Zht hþAm
Am¡a àamoh ^r àamoh CËàoaU ‘r{S>¶m na nwZO©ZZ H$aZo ‘|
Ag’$b aho& 

ß¶mO H$s CËn[adVu g§»¶m H$m {dH$mg 
B©E‘Eg Am¡a {d{H$aU Ho$ ‘mÜ¶‘ go CËnÞ CËn[adVu g§»¶m
H$mo M2 nr‹T>r ‘| àmoÞV {H$¶m J¶m& B©E‘Eg CnMm[aV g§»¶m
go Hw$b 250 d§eH«$‘m| Am¡a {d{H$aU g§»¶m Ho$ 900 d§eH«$‘m|
H$mo H§$X CËnmXZ Ho$ {bE V¡¶ma {H$¶m J¶m Am¡a ~rO CËnmXZ
AdñWm H$m H$m¶© àJ{V na h¡ (Vm{bH$m 3.2)& 

indirect organogenesis. The calli regenerated
from root tips of onion were co-cultivated with
Agrobacterium harbouring DREB1A construct.
After resting period, calli were screened on
geniticin (50 µg/L) containing selection media.
Non-brown and light yellowish calli were
selected and transferred to shooting media. But
calli were not proliferated and shoots were
unable to regenerate on shoot induction media.

Development of mutant population of
onion
Mutants generated though EMS and irradiation
were advance to M2 generation. A total of 250
lines from EMS treated population and 900
lines of irradiated population were raised for
bulb production and are under seed production
stage (Table 3.2). 

Vm{bH$m 3.2 : ß¶mO ‘| CËn[adV©Z   
Table 3.2 : Mutagenesis in onion 

H«$.g§. 
Sr. No.

B©E‘Eg - 40 
(H§$X g§»¶m) 
EMS-40 (bulb

No.)

B©E‘Eg 50 
(H§$X g§»¶m) 
EMS-50 
(bulb No.)

AmB©Ama 200 
(H§$X g§»¶m) 
IR-200 

(bulb No.)

AmB©Ama 300 
(H§$X g§»¶m) 
IR-300 

(bulb No.)

AmB©Ama 400 
(H§$X g§»¶m) 
IR-400 

(bulb No.)

a~r 2017-18 (CËnm{XV ~rO)
Rabi-2017-18(seed produced)

687 105 386 882 52

Iar’$ 2018 (H§$X CËnmXZ) 
Kharif-2018 (Bulb Production)

250 15 300 600 35

a~r 2018-19 (~rO CËnmXZ) 
Rabi-2018-19 (Seed Production)

143 8 263 599 21

AcMSH1 H$s nhMmZ Ed§ ŠbmoqZJ 
H$mo{eH$mÐì¶¶ Za d§Ü¶Vm VWm AZwH«$‘rOZZ {^ÞVm H$mo
CËnÞ H$aZo ‘| ‘mBQ>moH$m°pÊŚ>¶b S>rEZE {‘g‘¡M [ano¶a àmoQ>rZ
MSH1 H$s gyMZm nmB© JB©& ß¶mO Q´>m§g{H«$ßQ>mo‘ em°Q>JZ
Egoå~br go H$pënV MSH1 OrZ H$s nhMmZ H$s JB©& nm¡Ym
MSH1 ‘| ATPase VWm BÝS>moÝ¶ypŠbO S>mo‘oZ Ho$ gmW Mma
{^Þ S>rEZE ~mBpÝS§>J S>mo‘oZ (DB1-DB4) h¢& BÝQ>aàmo Ûmam
{MpÝhV àmoQ>rZ AZwH«$‘m| H$m ‘m°{Q>’$ {dûcofU H$aZo na nVm
Mbm {H$ Bg‘| nm¡Ym MSH1 ‘| g^r {d{eï> S>mo‘oZ CnpñWV
hmoVo h¢ ({MÌ 3.2)& Im§Mm Ho$ ê$n ‘| cDNA AZwH«$‘ H$m
Cn¶moJ H$aHo$ {dIÊS>Z Ho$ ê$n ‘| OrZ H$s Am§{eH$ ŠbmoqZJ
H$s JB©& AZwH«$‘m| H$mo EZgr~rAmB© ‘| O‘m H$am¶m J¶m Am¡a
àm{á g§»¶m E‘Or 725625 Ed§ E‘Or 725626 hm{gb
H$s JBª& 

Identification and cloning of AcMSH1
Mitochondrial DNA mismatch repair protein
MSH1 was reported to induce cytoplasmic
male sterility and epigenetic variation. Putative
MSH1 gene was identified from the onion
Transcriptome Shotgun Assembly. Plant MSH
1 has four different DNA binding domains
(DB1–DB4) along with an ATPase and
Endonuclease domains. Motif analyses of
identified protein sequence by InterPro
revealed that it possess all the characteristic
domains present (Fig.3.2) in Plant MSH1. The
gene was partially cloned as fragments using
cDNA sequence as template. Sequences were
submitted to NCBI and accession numbers,
MG725625 and MG725626 were obtained.
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{MÌ 3.2 : BÝQ>aàmo {dûcofU Ûmam H$pënV MSH1 ‘| {MpÝhV S>mo‘oZ
Fig. 3.2 : Domains identified in putative by InterPro analysis

ß¶mO ½bmo~b {‘WmBbmo‘ na EOmgmBQ>r{S>Z H$m
à^md 
{d{^Þ agm¶Zm| ¶Wm EOmgmBQ>r{S>Z, Oo~wb¡amBZ H$m Cn¶moJ
nm¡Ym| ‘| d§emZwJV AZwH«$‘OZZ ~Xbmd CËnÞ H$aZo ‘| {H$¶m
J¶m& ß¶mO ½bmo~b {‘WmBboeZ ñVam| na EOmgmBQ>r{S>Z Ho$
à^md H$m ‘yë¶m§H$Z {d{^Þ gmÝÐVm na {H$¶m J¶m& âbmo
gmBQ>mo‘r{Q´> AmYm[aV {dûcofU go nVm Mbm {H$
EOmgmBQ>r{S>Z H$s gmÝÐVm ‘| ~‹T>moVar H$aZo na S>rEZE
{‘WmBboeZ ñVam| ‘| C„oIZr¶ {JamdQ> Wr& EOmgmBQ>r{S>Z
CËào[aV g‘bjUr {^ÞVmAm| Ho$ {bE Xmo {H$ñ‘m| Zm‘V: ̂ r‘m
gwna Am¡a EE’$Ama H$m ‘yë¶m§H$Z {H$¶m J¶m& bo{H$Z, H§$Q´>mob
Am¡a ~rO CnMm[aV nm¡Ym| Ho$ ~rM g‘bjUr ‘| H$moB© Ñï>ì¶
{^ÞVm XoIZo H$mo Zht {‘br& 

~hþê${nVm Ho$ {bE ß¶mO (E{b¶‘ grnm Eb.) ‘|
EgEgAma ‘mH©$am| H$s ñH«$sqZJ 
E{b¶‘ ‘| ~hþê${nVm H$m nVm bJmZo Ho$ {bE Hw$b 80
EgEgAma ‘mH©$am| H$s ñH«$sqZJ H$s JB© {OZ‘| go 30 ~hþê$nr¶
EgEgAma ‘mH©$am| H$m Cn¶moJ bmoH${à¶ ß¶mO OZZÐì¶m| Ho$
bjUdU©Z Ho$ {bE {H$¶m J¶m& E{b¶‘ grnm àË¶oH$ Ho$ AmR>
Am¡a Hw$b 23 VWm E{b¶‘ go Ow‹S>r 15 àOm{V¶m| (gmV
E{b¶‘ g¡Q>mBd‘ Ed§ AmR> dÝ¶ àOm{V¶m§) H$m Cn¶moJ
AmZwd§{eH$ bjUdU©Z Ho$ {bE {H$¶m J¶m& Hw$b 30
EgEgAma ‘| go, ß¶mO ‘| 12 ~hþê$nr¶ nmE JE& M¶Z {H$E
JE ~mah ß¶mO ~hþê$nr¶ ‘mH©$am| EgrE‘ 69, EgrE‘ 180,
EgrE‘ 78, EgrE‘ 33, EgrE‘ 93, EgrE‘ 81 VWm
EgrE‘ 146 H$s gyMZm E{b¶‘ H$s g§H$aVm narjU Am¡a
A§VJ©‘Z àOZZ Ho$ {bE Cn¶wº$ hmoZo Ho$ ê$n ‘| nmB© JB©&
à{V EgEgAma bmoH$g ¶w½‘{dH$ënr H$s Am¡gV g§»¶m,
nrAmB©gr Am¡a {df‘¶w½‘OVm H«$‘e: 3.9, 0.51 VWm 0.57
nmB© JB©& PCoA H$m {ZînmXZ H$aZo Am¡a D-Rwin6 H$m
Cn¶moJ H$aHo$ O¡H$mS>© JwUm§H$ Ho$ AmYma na EZZ ^m[aVm
nS>mogr Om°¶qZJ d¥j H$mo V¡¶ma H$aZo hoVw EånbrH$m°Z AmH$ma
H$mo XO© {H$¶m J¶m ({MÌ 3.3)& g^r àmB‘am| H$s ~hþê${nVm
gyMZm gm‘J«r Am¡a {df‘¶w½‘OVm H$s JUZm H$s JB© Am¡a
àYmZ g‘Ýd¶ {dûcofU Ûmam Vrg EgEgAma ‘mH©$am| H$m
Cn¶moJ H$aVo hþE 23 E{b¶‘ àOm{V¶m| AmZwd§{eH$V
gå~ÕVm H$m {MÌU {H$¶m J¶m ({MÌ 3.4)& BZ ‘mH©$am| H$m
Cn¶moJ A§VJ©‘Z àOZZ, g§H$aVm narjU, {H$ñ‘r¶ nhMmZ
Am¡a OrZ ‘mZ{MÌU Ho$ {bE {H$¶m Om gH$Vm h¡& 

Effect of Azacytidine on Onion global
Methylome
Various chemicals such as Azacytidine, Zebu-
larine were used to induce heritable epigenetic
changes in plants. The effect of Azacytidine on
onion global methyalaion levels was evaluated
at different concentrations. Flow cytometry
based analysis revealed significant decrease in
DNA methylation levels with increasing
concentrations of Azacytidine. Bhima Super
and AFR evaluated for Azacytidine induced
phenotypic variations. There was no observable
variation in phenotype between control and
seed treated plants. 

Screening of SSR markers in onion
(Allium cepa L.) for polymorphism
A total of 80 SSR markers screened for
polymorphism in Alliums, 30 polymorphic SSR
markers were utilized for characterisation of
popular onion germplasms. Twenty-three, a
total of 8 individuals of A. cepa and 15 related
species of Allium (7, A. sativum and 8 wild
species) utilized for genetic characterization.
Among 30 SSR, 12 were polymorphic in onion.
Among 12 onions polymorphic markers, ACM
69, ACM180, ACM78, ACM 33, ACM 93, ACM
81, and ACM 146 were reported suitable for
hybridity testing and introgression breeding of
Alliums. Average number of alleles per SSR
locus, PIC and heterozygosity was found to be
3.9, 0.51 and 0.57, respectively. Amplicon size
was recorded for all species to perform PCoA
and draw an unweighted neighbour joining
tree based on Jaccard’s coefficient using
DARwin6 (Fig.3.3). Polymorphism information
content and heterozygosity of all the primers
calculated and principal coordinate analysis
depicted genetic related 23 Allium species using
30 SSR markers. (Fig.3.4). These markers can be
used for introgression breeding, hybridity
testing, varietal identification, gene mapping.
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{MÌ 3.3 : EgEgAma ‘mH©$am| H$m Cn¶moJ H$aHo$ E{b¶‘ àOm{V¶m| H$s Om{Vd¥Vr¶ gå~ÕVm
Fig. 3.3 : Phylogenetic relationships of Allium species using SSR markers

{MÌ 3.4 : àYmZ g‘Ýd¶ {dûcofU Ûmam EgEgAma ‘mH©$am| H$m Cn¶moJ H$aVo hþE E{b¶‘ àOm{V¶m|
H$s AmZwd§{eH$ gå~ÕVm 
Fig. 3.4 : Principal coordinate analysis depicting genetic relatedness of Allium
species using SSR markers
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bhgwZ ‘| dm¶ag H$månboŠg ^ma H$mo H$‘ H$aZo
hoVw ‘mZH$sH¥$V {d{Y 
ŠbmoqZJ VarHo$ go EH$ àd{Y©V ’$gb hmoZo Ho$ H$maU bhgwZ
‘| df© Xa df© dm¶ag H$m°ånboŠg (nm°Q>rdm¶ag, H$bm©dm¶ag
VWm EboŠgrdm¶ag) H$m ^ma g§{MV hmoVm ahVm h¡& bhgwZ
‘| Bg dm¶ag ^ma go H§$X H$s JwUdÎmm ‘| H$‘r AmVr h¡ Am¡a
gmW hr CnO j‘Vm ^r KQ>Vr h¡& Bg n[aÑí¶ na {dMma
H$aVo hþE dV©‘mZ narjU H$s ¶moOZm ~ZmB© JB© Vm{H$ bhgwZ
Ho$ dm¶ab ^ma ‘| H$‘r bmB© Om gHo$& Hw$b gmV CnMma
(1-àamoh {d^Á¶moVH$ n¥W¸$aU; 2-W‘m} Woaonr àË¶j
g§dY©Z; 3-W‘m} Woaonr + {d^Á¶moVH$ g§dY©Z; 4-W‘m}
Woaonr + H$s‘moWoaonr àË¶j g§dY©Z; 5-W‘m} Woaonr +
H$s‘moWoaonr + {d^Á¶moVH$; 6-H$s‘moWoaonr àË¶j g§dY©Z;
7-H$s‘moWoaonr {d^Á¶moVH$ g§dY©Z) {H$E JE& àË¶oH$ CnMma
Ho$ {bE EH$g‘mZ ê$n go 120 H§$Xm| H$mo MwZm J¶m Am¡a àË¶oH$
H§$X ‘| go 2 H${b¶m| H$mo H§$Q´>mob Ho$ {bE hQ>m¶m J¶m Am¡a
Bg{bE H§$Q´>mob Ho$ {bE Hw$b 240 H${b¶m| H$mo MwZm J¶m Am¡a
CnMma hoVw àË¶oH$ H§$X go nm§M EH$g‘mZ H${b¶m| H$mo MwZm
J¶m& AV: àË¶oH$ CnMma Ho$ {bE Hw$b 600 H${b¶m| H$mo
{b¶m J¶m& W‘m}Woaonr Ho$ {bE, H§$Xm| H$mo EH$ BZŠ¶y~oQ>a ‘|
30 {XZm| VH$ 370go. na CnMm[aV {H$¶m J¶m Am¡a ¶ht
CnMma W‘m}Woaonr +  {d^Á¶moVH$ g§dY©Z; W‘m} Woaonr +
H$s‘moWoaonr àË¶j g§dY©Z; W‘m} Woaonr + H$s‘moWoaonr +
{d^Á¶moVH$ Ho$ {bE ^r AmO‘m¶m J¶m& W‘m}Woaonr CnMma
Ho$ CnamÝV Oê$aV Ho$ AZwgma AÝ¶ CnMma ^r {H$E JE&
CnMm[aV Ed§ H§$Q´>mob H${b¶m| XmoZm| go Any{VH$ n[apñW{V ‘|
B©Wa 50 H$Vm}VH$m| AWdm {d^Á¶moVH$m| H$mo AbJ {H$¶m J¶m&
àË¶oH$ CnMma ‘|, {d^Á¶moVH$ Ho$ {bE 0.5 {‘J«m./{bQ>a
H$mBZo{Q>Z go gåny[aV E‘Q>r-7 ‘r{S>¶‘ Ho$ 40 {‘{b. Am¡a
H${b¶m| Ho$ {bE ~r 5 ‘r{S>¶‘ dmbr noQ´>r ßboQ>m| na H$Vm}VH$m|
‘| Q>rH$mH$aU {H$¶m J¶m& VrZ go Mma gámh Ho$ ~mX, nmXnH$m|
H$mo g§~§{YV ‘r{S>¶‘ Ho$ 20 {‘{b. dmbr Q>oñQ> Q>¶y~ ‘|
ñWmZmÝV[aV {H$¶m J¶m ({MÌ 3.5)& dm¶ag ^ma H$m nVm
bJmZo Ho$ {bE ‘ëQ>rßboŠg nrgrAma {d{Y H$m AZwnmbZ
{H$¶m J¶m& AV: dm¶ag H$mo AbJ H$aZo Am¡a cDNA H$mo
ê$nm§V[aV H$aZo Ho$ {bE H§$Q´>mob g{hV g^r CnMmam| go nÎmr
Z‘yZm| H$mo g§H${bV {H$¶m J¶m& g^r CnMmam| ‘| go Xmo CnMmam|
¶Wm W‘m} Woaonr + {d^Á¶moVH$ g§dY©Z; W‘m} Woaonr +
H$s‘moWoaonr + {d^Á¶moVH$ g§dY©Z ‘| Cƒ à^mderbVm Ho$
gmW OYDV Ed§ SLV H$mo ñdÀN> {H$¶m Om gH$m bo{H$Z H$moB©
^r CnMma EboŠgrdm¶ag H$m CÝ‘ybZ Zht H$a gH$m ({MÌ
3.6)& 

Standardized method to minimize virus
complex load in garlic

Garlic, a clonally propagated crop accumulates
loads of virus complex (Potyvirus, Carlavirus
and Allexivirus) over years. In garlic, this virus
load degenerates the quality of bulb and also
reduces yield potential. Considering this
scenario present experiment planned to
minimize the viral load of garlic. Total seven
treatments (1-Shoot meristem isolation; 2-
Thermo-therapy direct culture; 3-Thermo-
therapy + meristem culture; 4-Thermo-therapy
+ chemotherapy direct culture; 5-Thermo-
therapy + chemotherapy + meristem; 6-Chemo-
therapy direct culture; 7-Chemotherapy
meristem culture) were carried out. For each
treatment, uniform 120 bulbs were selected and
2 cloves were removed from each bulb for
control. Hence, total 240 cloves were selected
for control and five uniform cloves were
selected from each bulb for treatment hence
total 600 cloves per treatment taken. For
thermotherapy, the bulbs were treated at 37°C
for 30 days in an incubator and the same
treatment was carried out for thermo-therapy
+ meristem culture; thermo-therapy +
chemotherapy direct culture; thermo-therapy +
chemotherapy + meristem. After thermo-
therapy treatment coupled to thermotherapy
carried out, other treatments carried as per
requirements. Ether 50 explants or meristems
Explants were inoculated on Petri plates
containing 40ml of MT-7 medium supple-
mented with 0.5mg/L kinetin for meristem and
B5 medium for cloves. Plantlets were
transferred to test tube containing 20 ml
medium after 3-4 weeks. (Fig.3.5). Multiplex
PCR method followed for detecting virus load.
Among all two treatments viz., thermo therapy
+ meristem culture, thermo therapy +
chemotherapy + meristem culture, could able
to sanitize OYDV and SLV with high efficiency
but none of treatment could able to eliminate
the Allexivirus (Fig.3.6).
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{MÌ 3.5 : {db{JV {d^Á¶moVH$ H$m nwZO©ZZ
Fig. 3.5 : Regeneration of isolated meristems

{MÌ 3.6 : M-DNA b¡S>a 1kb ßbg; 1- F$UmË‘H$ H§$Q´>mob; 2-YZmË‘H$ H§$Q´>mob; 3-12, W‘m}Woaonr + {d^Á¶moVH$
CnMma. 200 AmYma ¶w½‘-EboŠgrdm¶ag; 293 AmYma ¶w½‘-OYDV, 586 AmYma ¶w½‘-SLV

Fig. 3.6 : M-DNA ladder 1kb plus; 1-negative control; 2-possitive control; 3-12, thermotherapy +
meristem treatment. 200 base pair- Allexivirus; 293 base pair - OYDV, 586 base pair-SLV
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n[a¶moOZm 4 : ß¶mO Ed§ bhgwZ H$m àmH¥${VH$
g§gmYZ à~§YZ 

ß¶mO CËnmXZ Ed§ ‘¥Xm H$s Cd©aVm pñW{V na AO¡{dH$
Cd©aH$m| VWm ImX Ho$ bJmVma Cn¶moJ H$m à^md
a~r 2013-14 Ho$ Xm¡amZ AmR> {d{^Þ CnMmam| Ho$ gmW
ñWmB© ImX narjU àma§^ {H$¶m J¶m Wm & àË¶oH$ ãbm°H$ Ho$
{bE {d{eï> Cd©aH$ CnMma {H$¶m J¶m Am¡a EH$ ãbm°H$ go
Xÿgao ãbm°H$ ‘| ‘¥Xm Ho$ {‘lU H$mo amoH$Zo Ho$ {bE gmdYmZr
~aVr JB©& df© 2015-16 Ho$ Xm¡amZ Zm¡d| CnMma Ho$ ê$n ‘|
d‘u H$ånmoñQ> H$mo 10 Q>Z/ho. H$s Xa na em{‘b {H$¶m J¶m&
ß¶mO H$s CnO, nmofH$ VËdm| H$s ‘mÌm Am¡a ‘¥Xm H$s Cd©aVm
pñW{V na ‘¸$m/gmo¶m~rZ (Iar’$) VWm ß¶mO (a~r)
’$gbMH«$ AZwH«$‘ Ho$ VhV I{ZO Cd©aH$m|, d‘u H$ånmoñQ>
Am¡a I{ZO Cd©aH$m| d d‘u H$ånmoñQ> Ho$ gpå‘{bV AZwà¶moJ
Ho$ à^md H$s {ZJamZr H$aZo Ho$ {bE IoV narjU {H$¶m J¶m&
n[aUm‘m| ‘| àX{e©V hþAm {H$ gmo¶m~rZ - ß¶mO IoV H$s
VwbZm ‘| ‘¸$m - ß¶mO IoV ‘| ß¶mO H$s H$ht CƒVa CnO
XO© H$s JB© ({MÌ 4.1)& CnO àXe©Z Ho$ ‘m‘bo ‘| df©
2016-17 Ho$ Xm¡amZ ^r Bgr àH$ma Ho$ n[aUm‘ XO© {H$E
JE& H§$X XrKuH$aU AdñWm (80 go 100 {XZ) Ho$ Xm¡amZ
ñQ>o‘’$mB{b¶‘  àH$mon Ho$ H$maU gmo¶m~rZ - ß¶mO AZwH«$‘
‘| H$‘ CnO hmo gH$Vr h¡& {d{^Þ CnMmam| ‘|, 100 à{VeV
AmaS>rE’$ + d‘u H$ånmoñQ> (10 Q>Z/ho.) H$m à¶moJ H$aZo
dmbo ßbm°Q> ‘| eof CnMmam| dmbo ßbm°Q>m| H$s VwbZm ‘| C„oIZr¶
ê$n go H$ht CƒVa H§$X CnO XO© H$s JB©& AHo$bo d‘u
H$ånmoñQ> (10 Q>Z/ho.) H$m à¶moJ H$aZo dmbo ßbm°Q> ‘| eof
CnMmam| Ho$ ‘wH$m~bo ‘| C„oIZr¶ ê$n go H$‘Va H§$Xr¶ CnO
hm{gb H$s Om gH$s& nm¡Ym nmofH$ VËd {dûcofU Ho$ Am§H$S>m|
go nVm Mbm {H$ gmo¶m~rZ - ß¶mO ’$gbMH«$ àUmbr ‘|
ZmBQ´>moOZ, ’$m°ñ’$moag, nmoQ>o{e¶‘ Am¡a gë’$a H$s ‘mÌm ‘¸$m
- ß¶mO ’$gbMH«$ àUmbr Ho$ ‘wH$m~bo ‘| H$ht A{YH$ h¡
(Vm{bH$m 4.1)& I{ZO Cd©aH$m| Am¡a d‘u H$ånmoñQ> H$m
gpå‘{bV à¶moJ H$aZo na AHo$bo I{ZO Cd©aH$m| dmbo CnMmam|
H$m à¶moJ H$aZo H$s VwbZm ‘| ZmBQ́>moOZ, ’$m°ñ’$moag, nmoQ>o{e¶‘
Am¡a gë’$a H$s H$ht A{YH$ ‘mÌm XO© H$s JB©& ‘¥Xm {dûcofU
S>mQ>m ‘| àX{e©V hþAm {H$ gmo¶m~rZ - ß¶mO ’$gbMH«$ àUmbr
H$s VwbZm ‘| ‘¸$m - ß¶mO ’$gbMH«$ àUmbr ‘| ‘¥Xm O¡{dH$

Project 4: Natural Resource Management
of Onion and Garlic 

Effect of continuous use of inorganic
fertilizers and manures on onion
production and soil fertility status
Permanent manurial experiment was initiated
during rabi 2013-14 with eight different
treatments. Each block was assigned for specific
fertilizer treatment and care was taken to avoid
mixing of soil from one block to another.
Vermicompost (VC) @ 10 t/ha was included as
ninth treatment during 2015-16. Field
experiment was carried out to monitor the
effect of mineral fertilizers, vermicompost and
combined application of mineral fertilizers and
vermicompost under maize/soybean (kharif)
and onion (rabi) cropping sequence on onion
yield, nutrient content and soil fertility status.
The results showed that higher onion yield was
recorded in maize-onion field compared to
soybean-onion field (Fig. 4.1). Similar results
were recorded during 2016-17 for yield
performance. This lower yield in soybean-
onion sequence may be due to Stemphyllium
incidence during bulb enlargement stage (80-
100 days). Among the different treatments, the
plot received 100% RDF+VC (10 t/ha) produc-
ed significantly higher bulb yield as compared
to rest of the treatment. The plot received
vermicompost alone (10 t/ha) produced
significantly lower bulb yield compared to rest
of the treatments. Plant nutrient analysis data
indicated that N, P, K and S content in soybean-
onion system is higher compared to maize-
onion system (Table 4.1). Combined application
of mineral fertilizers and vermicompost
recorded higher N, P, K and S content
compared to treatments consisting of mineral
fertilizer alone. Soil analysis data showed that
soil organic carbon content was significantly

’$gb CËnmXZ
Crop Production
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H$m~©Z H$s ‘mÌm C„oIZr¶ ê$n go H$ht A{YH$ Wr& ‘¸$m -
ß¶mO ’$gbMH«$ àUmbr Ho$ ‘wH$m~bo ‘| gmo¶m~rZ - ß¶mO
’$gbMH«$ àUmbr ‘| CnbãY ‘¥Xm ZmBQ´>moOZ, ’$m°ñ’$moag,
nmoQ>o{e¶‘ Am¡a gë’$a H$s pñW{V H$ht CƒVa Wr (Vm{bH$m
4.2)& Cd©aH$ CnMmam| Ho$ ~rM, I{ZO Cd©aH$m| Am¡a d‘u
H$ånmoñQ> XmoZm| hm{gb H$aZo dmbo CnMmam| ‘| ZmBQ´>moOZ,
’$m°ñ’$moag, nmoQ>o{e¶‘ Am¡a gë’$a H$s CƒVa CnbãY pñW{V
nmB© JB©& 

higher in maize-onion cropping system
compared to soybean-onion cropping system.
The available soil N, P, K and S status was
higher in soybean-onion system compared to
maize-onion system (Table 4.2). Higher
available N, P, K and S status was observed in
treatments receiving both mineral fertilizers
and vermicompost.
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{MÌ 4.1 : gmo¶m~rZ/‘¸$m - ß¶mO ’$gbMH«$ AZwH«$‘ Ho$ VhV ß¶mO H$s CnO na I{ZO Cd©aH$m| Am¡a ImX Ho$ {ZaÝVa Cn¶moJ H$m
à^md (S-gmo¶m~rZ, M-‘¸$m, RDF-Cd©aH$m| H$s g§ñVwV ‘mÌm, VC-d‘u H$ånmoñQ>) 
Fig. 4.1 : Effect of continuous use of mineral fertilizers and manures on onion yield under soybean/maize-
onion cropping sequence (S-Soybean, M-Maize, RDF-Recommended dose of fertilizers, VC-Vermicompost)

Vm{bH$m 4.1 : gmo¶m~rZ/‘¸$m - ß¶mO ’$gbMH«$ AZwH«$‘ Ho$ VhV ß¶mO H$s nmofH$ VËd ‘mÌm na I{ZO Cd©aH$m| Ed§ ImX
Ho$ {ZaÝVa Cn¶moJ H$m à^md
Table 4.1 Effect of continuous use of mineral fertilizers and manures on nutrient content of onion
under Soybean/maize-onion cropping sequence 

CnMma 
Treatments

S>rE‘ CnO (Q>Z/ho.) 
DM yield (t/ha)

ZmBQ´>moOZ 
N (%)

’$m°ñ’$moag 
P (%)

nmoQ>o{e¶‘ 
K (%)

gë’$a
S (%)

n{Îm¶m§
Leaves

H§$X
Bulbs

n{Îm¶m§
Leaves

H§$X
Bulbs

n{Îm¶m§
Leaves

H§$X
Bulbs

n{Îm¶m§
Leaves

H§$X
Bulbs

n{Îm¶m§
Leaves

H§$X
Bulbs

Q>r1 T1 0.97 5.62 0.78 1.30 0.18 0.34 1.30 1.11 0.16 0.46

Q>r2 T2 1.02 6.10 0.82 1.22 0.14 0.30 1.37 1.14 0.16 0.46

Q>r3 T3 0.98 5.33 0.76 1.25 0.15 0.29 1.31 1.14 0.15 0.47

Q>r4 T4 0.97 6.27 0.83 1.24 0.15 0.27 1.43 1.14 0.14 0.43

Q>r5 T5 0.90 5.98 0.78 1.01 0.14 0.29 1.28 1.08 0.16 0.42

Q>r6 T6 0.93 5.67 0.81 1.20 0.16 0.26 1.26 1.02 0.15 0.35

Q>r7 T7 0.95 6.48 0.77 0.92 0.16 0.29 1.23 1.05 0.14 0.29

Q>r8 T8 0.98 6.40 0.92 1.16 0.14 0.27 1.29 1.01 0.16 0.31

Q>r9 T9 0.55 3.67 0.91 1.25 0.22 0.36 1.36 1.09 0.19 0.53

SEM± 0.013 0.036 0.04 0.05 0.02 0.03 0.06 0.03 0.283 0.096

LSD (p=0.05) NS 0.105 NS 0.14 NS NS NS 0.07 0.83 NS

CV (%) 16.986 17.196 9.38 8.17 26.36 18.79 8.49 4.56 9.879 10.923

S>rE‘ - ewîH$ nXmW© / DM - Dry Matter
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ß¶mO CËnmXZ na nmaån[aH$ IoVr H$s VwbZm ‘| O¡{dH$
IoVr H$m à^md 

ß¶mO Ho$ CËnmXZ Ed§ CgH$s nmof{UH$ JwUdÎmm na nmaån[aH$
IoVr ar{V H$s VwbZm ‘| O¡{dH$ IoVr Ho$ à^md H$m AÜ¶¶Z
H$aZo Ho$ {bE IoV narjU {H$¶m J¶m& narjU ‘| Hw$b N>:
CnMmam| H$mo AmO‘m¶m J¶m ¶Wm Q>r 1 : Jmo~a H$s ImX (20
Q>Z/ho.); Q>r 2 : nmoëQ´>r H$s ImX (10 Q>Z/ho.); Q>r 3 :
d‘u H$ånmoñQ> (10 Q>Z/ho.); Q>r 4 : Zr‘ Ho$H$ (5 Q>Z/ho.);
Q>r 5 : {‘lU - Jmo~a H$s ImX (5 Q>Z/ho.) + nmoëQ´>r H$s
ImX (2.5 Q>Z/ho.) + d‘u H$ånmoñQ> (2.5 Q>Z/ho.) +
Zr‘ Ho$H$ AWdm qZ~m¡br (1.25 Q>Z/ho.); Q>r 6 : nmaån[aH$
IoVr {d{Y (150 : 50 : 80 : 30 ZmBQ´>moOZ : ’$m°ñ’$moag
: nmoQ>o{e¶‘ : gë’$a à{V hoŠQ>o¶a)& narjU H$mo Mma
nwZamd¥{Îm¶m| ‘| ¶mÑpÀN>H$ ãbm°H$ {S>OmBZ ‘| bJm¶m J¶m&
narjUmË‘H$ n[aUm‘m| ‘| àX{e©V hþAm {H$ O¡{dH$ CnMmam|
H$s VwbZm ‘| nmaån[aH$ IoVr ar{V Ho$ VhV C„oIZr¶ ê$n
go H$ht A{YH$ H§$Xr¶ CnO XO© H$s JB© ({MÌ 4.2)& O¡{dH$
CnMmam| Ho$ ‘wH$m~bo ‘| nmaån[aH$ IoVr ar{V Ho$ VhV CnO

Effect of organic farming on onion production
compared to conventional farming

The field experiment was conducted to study
the effect of organic farming on onion
production and nutritional quality in
comparison to conventional farming. The
experiment comprised of six treatments
namely; T1: Farm yard manure (20 t/ha), T2:
Poultry manure (10 t/ha), T3: Vermicompost
(10 t/ha), T4: Neem-cake (5 t/ha), T5: Mixture-
FYM(5 t/ha) + PM (2.5 t/ha) + VC (2.5 t/ha) +
NC (1.25 t/ha), T6: Conventional farming
(150:50:80:30 NPKS/ha). The experiment was
laid out in randomized block design with four
replications. The experimental results showed
that conventional farming method recorded
significantly higher bulb yield compared to
organic treatments (Fig. 4.2). The increase in

Vm{bH$m 4.2 : gmo¶m~rZ/‘¸$m - ß¶mO ’$gbMH«$ AZwH«$‘ Ho$ VhV ‘¥Xm ‘| CnbãY Cd©aVm ñVa na I{ZO Cd©aH$m| Ed§ ImX
Ho$ {ZaÝVa Cn¶moJ H$m à^md
Table 4.2 : Effect of continuous use of mineral fertilizers and manures on soil available fertility status
under Soybean/maize-onion cropping sequence

CnMma 
Treatments

EgAmogr 
SOC (%)

CnbãY nmofH$ VËd ({H$J«m./ho.) 
Available nutrient (kg/ha)

ZmBQ´>moOZ 
N

’$m°ñ’$moag 
P

nmoQ>o{e¶‘ 
K

gë’$a 
S

Q>r1 T1 0.66 194.4 23.8 262.1 18.8

Q>r2 T2 0.75 188.2 25.9 315.6 27.3

Q>r3 T3 0.68 144.3 21.2 292.6 18.7

Q>r4 T4 0.68 158.0 20.2 333.8 24.4

Q>r5 T5 0.74 172.5 19.3 334.6 19.8

Q>r6 T6 0.78 175.6 17.9 344.4 27.8

Q>r7 T7 0.73 163.0 16.8 338.8 22.5

Q>r8 T8 0.75 172.5 16.9 388.1 25.4

Q>r9 T9 0.76 175.6 20.5 293.7 23.6

SEM± 0.03 7.04 1.18 14.05 1.39

LSD (p=0.05) 0.08 20.68 3.46 41.26 4.08

CV (%) 7.15 11.70 11.61 8.71 9.77



^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ / ICAR-Directorate of Onion and Garlic Research

80

d¥{Õ ‘| 18.2 go 45.1 à{VeV H$s {^ÞVm XoIZo H$mo {‘br&
nmaån[aH$ IoVr ar{V H$s VwbZm ‘| O¡{dH$ CnMmam| H$mo AnZmZo
na ß¶mO ‘| ~‹T>r hþB© nmofH$ VËd ‘mÌm nmB© JB© (Vm{bH$m
4.3)& 

yield by conventional method varied between
18.2 to 45.1% compared to organic treatments.
Organic treatments significantly increased
nutrient content in onion compared to
conventional farming (Table 4.3).
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{MÌ 4.2 : ß¶mO CËnmXZ na nmaån[aH$ IoVr H$s VwbZm ‘| O¡{dH$ IoVr H$m à^md 
Fig. 4.2 : Effect of organic farming on onion production compared

to conventional farming

Vm{bH$m 4.3 : ß¶mO ‘| nmofH$ VËd ‘mÌm na O¡{dH$ IoVr H$m à^md 
Table 4.3 : Effect of organic farming on nutrient content of onion

CnMma 
Treatments

ZmBQ´>moOZ 
N(%)

’$m°ñ’$moag 
P(%)

nmoQ>o{e¶‘ 
K(%)

gë’$a  
S(%)

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

Jmo~a H$s ImX FYM 1.13 1.15 0.20 0.15 0.50 0.12 1.53 1.12

nmoëQ´>r H$s ImX PM 1.03 1.02 0.18 0.14 0.49 0.11 1.43 1.10

d‘u H$ånmoñQ> VC 1.25 1.18 0.18 0.15 0.50 0.12 1.65 1.08

Zr‘ Ho$H$ NC 1.14 1.13 0.16 0.22 0.52 0.13 1.49 1.26

{‘lU Mixture 0.99 0.85 0.19 0.17 0.52 0.13 1.44 0.91

AO¡{dH$ Inorganic 0.88 0.95 0.24 0.16 0.44 0.15 1.49 0.91

SEM± 0.03 0.04 0.02 0.01 0.02 0.01 0.04 0.04

LSD (P=0.005) 0.10 0.13 NS NS NS 0.02 0.13 0.11

CV (%) 4.55 6.09 12.21 7.64 9.27 10.70 8.27 6.73

FYM-Jmo~a H$s ImX (20 Q>Z/ho.), PM-nmoëQ´>r H$s ImX (10 Q>Z/ho.), VC-d‘u H$ånmoñQ> (10 Q>Z/ho.), NC-Zr‘ Ho$H$ (5 Q>Z/ho.),
{‘lU-Jmo~a H$s ImX (5 Q>Z/ho.) + nmoëQ´>r H$s ImX (2.5 Q>Z/ho.) + d‘u H$ånmoñQ> (2.5 Q>Z/ho.) + Zr‘ Ho$H$ (1.25 Q>Z/ho.), AO¡{dH$
CnMma (150 : 50 : 80 : 30 ZmBQ´>moOZ : ’$m°ñ’$moag : nmoQ>o{e¶‘ : gë’$a à{V hoŠQ>o¶a) 
FYM - Farm yard manure (20 t/ha), PM-Poultry manure (10 t/ha), VC-Vermicompost (10 t/ha), NC-Neem cake (5 t/ha),
Mixture-FYM(5 t/ha)+PM (2.5 t/ha)+VC (2.5 t/ha)+NC (1.25 t/ha), Inorganic (150:50:80:30 NPKS/ha)
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ß¶mO H$s H§$Xr¶ CnO Ed§ JwUdÎmm na nrEg~r Ed§
‘m¶H$moamBOb Q>rH$mH$aU H$m à^md 

df© 2017-18 Ho$ Xm¡amZ VrZ nwZamd¥{V¶m| ‘| Hw$b 13 {^Þ
CnMmam| Ho$ gmW ß¶mO H$s H§$Xr¶ CnO Am¡a nmofH$ VËd
‘mÌm na ’$m°ñ’$moag KwbZerb OrdmUw VWm drEE‘ Q>rH$mH$aU
Ho$ à^md H$m AÜ¶¶Z H$aZo Ho$ {bE EH$ IoV narjU {H$¶m
J¶m& narjUmË‘H$ IoVr H$s ‘¥Xm ‘| CnbãY ZmBQ´>moOZ H$s
‘mÌm H$‘, EgAmogr Ed§ ’$m°ñ’$moag H$s ‘Ü¶‘ Am¡a nmoQ>o{e¶‘
H$s ‘mÌm A{YH$ Wr (Vm{bH$m 4.4)& Q>mB’$Z ãby ñQ>¡qZJ
{d{Y Ho$ ‘mÜ¶‘ go ‘mBH$moamBOb g§H«$‘U H$s ‘m¡OyXJr H$m
nVm bJmZo Ho$ {bE nm¡Y amonU Ho$ 60 {XZ ~mX ß¶mO H$s
O‹S>m| H$mo EH${ÌV {H$¶m J¶m& AÜ¶¶Z ‘| àX{e©V hþAm {H$
drEE‘ go Q>rH$mH¥$V dmbo CnMmam| ‘| ‘mBH$moamBOb hmB’$s
H$s ‘m¡OyXJr dmbo nm¡Yo nmE JE O~{H$ J¡a Q>rH$mH¥$V CnMmam|
dmbo nm¡Ym| ‘| H$moB© hmB’$s AWdm nw{Q>H$m Zht nmB© JB© ({MÌ
4.3)& n[aUm‘m| go nwZ: nVm Mbm {H$ {H$gr àH$ma H$m Cd©aH$
Zht H$aZo dmbo H§$Q´>mob H$s VwbZm ‘| Cd©aH$m| H$m à¶moJ H$aZo
dmbo CnMmam| Ho$ VhV nm¡Ym d¥{Õ Am¡a {dnUZ ¶mo½¶ H§$Xr¶
CnO ‘| C„oIZr¶ ê$n go ~‹T>moVar XoIr JB©& nrEg~r H$m
Q>rH$mH$aU Zht H$aZo Ho$ gmW 100 à{VeV AmaS>rE’$ H$m
à¶moJ H$aZo H$s VwbZm ‘| nrEg~r H$m Q>rH$mH$aU H$aZo na
{dnUZ ¶mo½¶ CnO Am¡a Hw$b H§$Xr¶ CnO ‘| 3.03 go 5.68
à{VeV VH$ H$s ~‹T>moVar hm{gb H$s JB© ({MÌ 4.4)& drEE‘
H$m Q>rH$mH$aU Zht H$aZo Ed§ 100 à{VeV AmaS>rE’$ H$m
à¶moJ H$aZo H$s VwbZm ‘| AHo$bo drEE‘ H$m Q>rH$mH$aU H$aZo
na {dnUZ ¶mo½¶ H§$Xr¶ CnO ‘| 4.32 go 5.95 à{VeV
H$s ~‹T>moVar hm{gb hþB©& Bgr àH$ma drEE‘ Am¡a nrEg~r

Effect of PSB and Mycorrhizal inoculation on
onion bulb yield and quality 

A field experiment was conducted to study the
effect of phosphorus solubilising bacteria (PSB)
and VAM inoculation on onion yield and
nutrient concentration with 13 different
treatments in three replications during 2017-18.
Soil of the experimental field was low in
available N and S, medium in SOC and P, and
high in K (Table 4.4). Onion roots were
collected at 60 days after transplanting for
detecting the presence of Mycorrhizal infection
through Typhan blue staining method. The
study showed that onion plants were detected
with Mycorrhizal hyphae in VAM inoculated
treatments whereas no hyphae or vesicles were
observed in unincoculated treatments (Fig. 4.3).
The results further revealed that fertilizer
treatments significantly increased plant growth
and marketable bulb yield compared to control
where no fertilizer was applied. Inoculation of
PSB increased marketable and total bulb yield
by 3.03-5.68% compared to 100% RDF without
PSB inoculation (Fig. 4.4). Inoculation of VAM
alone increased 4.32-5.95% marketable bulb
yield compared to 100% RDF without VAM
inoculation. Inoculation of both VAM and PSB

Vm{bH$m 4.4 : àma§{^H$ ‘¥Xm {deofVmE§ 
Table 4.4 : Initial soil properties

‘¥Xm H$s {deofVmE§ Soil properties ‘mZ Value

‘¥Xm H$s ~ZmdQ> Soil texture Xmo‘Q> {‘Å>r Clay loam

‘¥Xm H$m nrEM ‘mZ Soil pH 7.96

{dÚV MmbH$Vm Electrical conductivity (dS/m) 0.23

‘¥Xm O¡{dH$ H$m~©Z Soil organic carbon (mg/kg) 6.98

‘¥Xm ‘| CnbãY ZmBQ´>moOZ Soil available N (kg/ha) 175.6

‘¥Xm ‘| CnbãY ’$m°ñ’$moag Soil available P (kg/ha) 21.5

‘¥Xm ‘| CnbãY nmoQ>o{e¶‘ Soil available K (kg/ha) 456

‘¥Xm ‘| CnbãY gë’$a Soil available S (kg/ha) 14.5
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XmoZm| H$m Q>rH$mH$aU Zht H$aZo Ed§ 100 à{VeV AmaS>rE’$
H$m à¶moJ H$aZo Ho$ ‘wH$m~bo ‘| drEE‘ Am¡a nrEg~r XmoZm| H$m
Q>rH$mH$aU H$aZo na H§$Xr¶ CnO ‘| 4.05 go 5.09 à{VeV
VH$ H$s ~‹T>moVar XO© H$s JB©& ewîH$ gm‘J«r CnO Am¡a nmofH$
VËd ‘mÌm Ho$ g§~§Y ‘| {^Þ CnMmam| Ho$ ~rM {H$gr àH$ma H$s
{deof {^ÞVm XoIZo H$mo Zht {‘br& 

increased bulb yield by 4.05-5.09% compared to
100% RDF without VAM and PSB inoculation.
No significant difference was observed
between different treatments for dry matter
yield and nutrient concentration. 

Ob ^amd X~md Ho$ VhV ß¶mO ‘| O‹S> AÜ¶¶Z 
O‹S>|, nm¡Yo H$s à‘wI ^mJ hmoVr h¢ Omo {H$ Ob ^amd AWdm
‘¥Xm ‘| ~m‹T> dmbr pñW{V¶m| ‘| ’$gb AWdm nm¡Yo H$mo grYo
Vm¡a na à^m{dV H$aVr h¢& Bg{bE, ^mH¥$AZwn-ß¶mO Ed§
bhgwZ AZwg§YmZ {ZXoemb¶ H$s {H$ñ‘m| g{hV Hw$b 15
ß¶mO à{d{ï>¶m| ‘| O‹S> ~‹T>dma na Ob ^amd Ho$ à^md H$m

Root studies in onion under water
logging stress 
Roots are the primary plant part which affects
directly under water logging or soil flooding
conditions. An experiment was conducted to
evaluate the effect of water logging on root
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{MÌ 4.4 : ß¶mO H$s CnO (Q>Z/ho.) na drEE‘ Ed§ nrEg~r Q>rH$mH$aU H$m à^md  
Fig. 4.4 : Effect of VAM and PSB inoculation on onion yield (t/ha)

{MÌ 4.3 : drEE‘ go Q>rH$mH¥$V ß¶mO H$s O‹S>m| ‘| ‘mBH$moamBOb hmB’$s H$s ‘m¡OyXJr  
Fig. 4.3 : Presence of mycorrhizal hyphae in onion roots inoculated with VAM 
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‘yë¶m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$¶m J¶m& 1200
grgr AmH$ma dmbo O‹S> Q´>oZg© ‘| 45 {XZ nwamZr nm¡X H$mo amonm
J¶m Am¡a dhm§ Cgo 30 {XZm| VH$ ~‹T>Zo {X¶m J¶m& VXþnamÝV,
Q>¢H$ {Og‘| ‘¥Xm gVh go 3 go‘r. D$na VH$ Ob ñVa H$mo
~Zm¶o aIm J¶m Wm, ‘| Ob ^amd H$s H¥${Ì‘ n[apñW{V H$mo
CËnÞ H$aHo$ nm¡Ym| H$mo aIm J¶m& Ob ^amd n[apñW{V¶m| go
nm¡Yo Ho$ g‘bjUr JwU J§^ra ê$n go à^m{dV hþE Am¡a ¶h
Ob ^amd X~md Ho$ 5 {XZ ~mX J§^ra ê$n go ~‹T>m& {dÁ¶wb
VWm B‘oO {dûcofU Ho$ ‘mÜ¶‘ go O‹S> ~‹T>dma Am¡a
AmH$s©Q>oŠMa Ho$ ê$n{dkmZ Am¡a EZmQ>m°‘r H$m {dûcofU H$aZo
Ho$ {bE O‹S>m| H$mo ZwH$gmZ nhþ§Mm¶o {~Zm nm¡Ym| H$mo CImS>m
J¶m& AÜ¶¶Z H$s JB© à{d{ï>¶m| Ho$ ~rM Ob ^amd X~md Ho$
4 {XZ ~mX O‹S> AmH¥${V{dkmZ Am§H$S>m| ‘| H$moB© C„oIZr¶
{^ÞVm XoIZo H$mo Zht {‘br& A{YH$m§e à{d{ï>¶m| ‘| Ob ̂ amd
X~md Ho$ 6 {XZm| ~mX hr O‹S> ì¶dhma ‘| {^ÞVm XoIZo H$mo
{‘br& Ob ^amd X~md n[apñW{V Ho$ VhV, ß¶mO H$s
à{d{ï>¶m| ‘|, àm{á 1630 ‘| O‹S> d¥{Õ H$m CƒV‘ AZwnmV
XoIZo H$mo {‘bm O~{H$ ^r‘m g’o$X {H$ñ‘ Zo Ý¶yZV‘ O‹S>
d¥{Õ Ho$ gmW à{VHy$b ì¶dhma {H$¶m ({MÌ 4.5)& nwZ:
Am¡gV O‹S> b§~mB©, Am¡gV O‹S> joÌ’$b VWm Am¡gV O‹S>
Am¶VZ AWdm n[a‘mU Ho$ ‘m‘bo ‘|, X~md n[apñW{V Ho$
VhV O‹S> Ho$ g‘bjUr JwUm| Ho$ g§~§Y ‘| S>ãë¶y 208 Ûmam
gd©loð> àXe©Z {H$¶m J¶m ({MÌ 4.6)& Ob ̂ amd n[apñW{V
Ho$ VhV, ~mø ‘yb ËdMm Am¡a AmÝV[aH$ ‘yb ËdMm XmoZm| H$s
H$mo{eH$mAm| Ho$ O‹S> {Ûê$nVm VWm gw~[aZrH$aU ‘| C„oIZr¶
{^ÞVm àX{e©V hþB©& Hw$b {‘bmH$a, AÜ¶¶Z go ¶h ñnï>
hþAm {H$ ~m‹T>J«ñV X~md Ho$ VhV dm§{N>V O‹S> JwUm| dmbr
à{d{ï>¶m| Ûmam {deofH$a CÞV O‹S> KZËd ‘| AmemOZH$
^y{‘H$m {Z^mB© OmVr h¡& Ob ^amd X~md H$s à{V{H«$¶m ‘|
àOZZ H$m¶©H«$‘ hoVw AmemOZH$ à{d{ï>¶m| H$m M¶Z H$aVo
g‘¶ EH$ à‘wI X~md g§Ho$VH$ Ho$ ê$n ‘| BgH$m Cn¶moJ
{H$¶m Om gH$Vm h¡& 

growth in 15 onion entries including ICAR-
DOGR varieties. The 45 days old seedlings
were transplanted in root trainers of size 1200cc
and allowed to grow for 30 days. Thereafter,
plants were subjected to water logging by
creating artificial condition in tank. Water
logging severely affect the plant phenotypic
traits and its severity increases 5 days after
stress. The plants were uprooted without
damaging the roots in order to analyze the
morphology and anatomy of root growth and
architecture through visual and image analysis.
Root morphological observations recorded 4
days after stress did not showed significant
differences among the entries. Variation in root
behaviour was recorded only after 6 days of
stress in most of the entries. Among the onion
entries, Acc. 1630 showed highest proportion of
root growth whereas, Bhima Safed behave
contrastingly with minimum root growth and
its behaviour under stress condition (Fig. 4.5).
In case of average root length, average root area
and average root volume, W-208 performed
best with respect to root phenotypic traits
under stress condition (Fig. 4.6). Root
dimorphism and suberization of both exoder-
mis and endodermis cells shown significant
differences under water logging. Altogether,
the study signifies that the entries with
desirable root traits especially the improved
root density plays promising role under
flooding stress. This observation can be used as
an important stress indicator while selecting
promising entries for water logging stress.

{MÌ 4.5 : Ob ^amd n[apñW{V¶m| ‘| ß¶mO H$s g{hîUw Ed§ g§doXZerb à{d{ï>¶m| ‘| O‹S> ~‹T>dma H$m àXe©Z
Fig. 4.5 : Performance of root growth in tolerant and susceptible onion entries under water logging condition

àm{á 1630 (H§$Q´>mob)
Acc. 1630 (Control)

àm{á 1630 (Ob ^amd X~md)
Acc. 1630 (Water logging stress)

^r‘m g’o$X (H§$Q´>mob)
Bhima Safed (Control)

^r‘m g’o$X (Ob ^amd X~md)
Bhima Safed (Waterlogging stress)
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gyIm X~md Ho$ VhV ß¶mO ‘| O‹S> AÜ¶¶Z
gyIm X~m~ Ho$ {bE OrZàê$nm| H$s N>§Q>mB© H$aVo g‘¶ O‹S>
Am{H©$Q>oŠMa Am¡a nmXn g‘bjUr EH$ à‘wI M¶Z Qy>ëg hmoVm
h¡& Bg {Xem ‘|, O‹S> ~‹T>dma Am¡a AmH¥${V{dkmZ na gyIm
X~md Ho$ à^md H$m ‘yë¶m§H$Z H$aZo Ho$ {bE ̂ mH¥$AZwn- ß¶mO
Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ H$s {H$ñ‘m| g{hV ß¶mO H$s
Hw$b ~rg à{VHy$b à{d{ï>¶m| ‘| EH$ à¶moJ {H$¶m J¶m&
1200cc AmH$ma Ho$ O‹S> Q´>oZg© ‘| 45 {XZ nwamZr ß¶mO nm¡X
H$mo amonm J¶m Ohm§ Cgo 25 {XZm| VH$ ~‹T>Zo {X¶m J¶m&
VXþnamÝV, 25 {XZm| VH$ bJmVma qgMmB© H$mo amoH$H$a gyIm
X~md H$s n[apñW{V CËnÞ H$s JB©& H§$Q´>mob nm¡Ym| ‘| g§ñVwV
qgMmB© g‘¶ gmaUr Ho$ AZwgma qgMmB© H$s OmVr ahr& Ob
H$s H$‘r H$s à{V{H«$¶m ‘| nm¡Ym| H$s CÎmaOr{dVm à{VeV Am¡a
g{R>¶md Xa Ho$ {bE BZH$s à{V{XZ {ZJamZr H$s JB©&
g§doXZerb à{d{ï>¶m| H$mo N>mo‹S>H$a AÜ¶¶Z H$s JBª A{YH$m§e
à{d{ï>¶m| ‘| Ob H$s pñW{V ~Zr ahr O¡gm {H$ BZHo$
g‘bjUr Am§H$‹S>m| go nVm MbVm h¡& BZHo$ h[a¶mbr gyMH$m§H$
Am¡a AÝ¶ à‘wI H$m{¶©H$s JwUm| ‘| X~md CnMma Ho$ 20 {XZ
~mX à{d{ï>¶m| Ho$ ~rM {^ÞVm H$mo XO© {H$¶m J¶m& Bg{bE,
Ob H$s H$‘r dmbo X~md Ho$ 25 {XZm| ~mX g^r à{d{ï>¶m| Ho$
nm¡Ym| H$mo O‹S> H$mo {~Zm H$moB© ZwH$gmZ nhþMm¶o CIm‹S>m J¶m
Vm{H$ àH$Q> Ed§ à{V{~å~ {dûcofU Ho$ ‘mÜ¶‘ go O‹S>
Am{H©$Q>oŠMa H$m {dûcofU {H$¶m Om gHo$& à{VHy$b àH¥${V
dmbr ß¶mO à{d{ï>¶m| Ho$ ~rM, gr{‘V Ob Amny{V© H$s
à{V{H«$¶m ‘| AÝ¶ à{d{ï>¶m| H$s VwbZm ‘| S>ãë¶y 344 à{d{ï>
‘| ~hþ {dH${gV O‹S> ~‹T>dma Am¡a AÝ¶ g§~§{YV JwU XO© {H$E
JE ({MÌ 4.7)& O~{H$, ß¶mO {H$ñ‘ ^r‘m {H$aU ‘| K{Q>¶m
O‹S> ~‹T>dma Ho$ gmW à{VHy$b n[aUm‘ XoIZo H$mo {‘bo& BgHo$
A{V[aº$, Z‘r H$s H$‘r dmbr X~md n[apñW{V ‘| S>ãë¶y 208
‘| A{YH$V‘ Am¡gV O‹S> b§~mB©, Am¡gV O‹S> joÌ’$b VWm
Am¡gV O‹S> Am¶VZ AWdm n[a‘mU XO© {H$¶m J¶m O~{H$

Root studies in onion under drought
stress 

Root architecture and plant phenotyping are
important selection tools while screening
genotypes for drought stress. An experiment
was conducted in 20 contrasting onion entries
including ICAR-DOGR varieties to evaluate the
effect of drought stress on root growth and
morphology. The 45 days old seedlings were
transplanted in root trainers of size 1200cc and
allowed to grow for 25 days. Thereafter, plants
were subjected to drought stress by with-
holding irrigation for continuous 25 days. The
controlled plants were irrigated as per the
recommended irrigation schedule. Most of the
entries were able to maintain water status as
reflected by its phenotypic observations except
for susceptible ones. Variation was recorded
among the entries 20 days after stress treatment
in its greenness index and other physiological
traits. Therefore, after 25 days of water-deficit
stress the plants from all the entries were
uprooted without damaging roots to analyze
the root architecture through visual and image
analysis. Among contrasting onion entries, W-
344 recorded with well-developed root growth
and other related traits in comparing to other
entries in response to limited water supply (Fig.
4.7). Whereas, contrasting result was found in
Bhima Kiran with poor root growth. Average
root length, average root area and average root
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{MÌ 4.6 : ß¶mO à{d{ï>¶m| ‘| (H$) Am¡gV O‹S> b§~mB© VWm (I) Am¡gV O‹S> Am¶VZ na Ob ^amd H$m à^md
Fig. 4.6 : Effect of water logging on (a) average root length  and (b) average root volume in onion entries

(b)(a)
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S>ãë¶y 344 (H§$Q´>mob)
W 344 (Control)

S>ãë¶y 344 (gyIm X~md) 
W 344 (Drought Stress)

^r‘m {H$aU (H§$Q´>mob) 
Bhima Kiran (Control)

^r‘m {H$aU (gyIm X~md) 
Bhima Kiran (Drought Stress)

{MÌ 4.7 : gyIm X~md Ho$ A§VJ©V ß¶mO H$s g{hîUw Ed§ g§doXZerb à{d{ï>¶m| ‘| O‹S> ~‹T>dma na gyIm n[apñW{V H$m à^md
Fig. 4.7 : Performance of root growth in tolerant and susceptible under drought stress 

^r‘m g’o$X {H$ñ‘| ‘| Ý¶yZV‘ ‘mZ XO© {H$E JE ({MÌ 4.8)&
Hw$b {‘bmH$a AÜ¶¶Z go nVm Mbm {H$ {deofH$a O‹S> b§~mB©
dmbo dm§{N>V O‹S> JwUm| dmbr à{d{ï>¶m§ gyIm X~md n[apñW{V¶m|
‘| C„oIZr¶ ^y{‘H$m {Z^mVr h¢& gyIm g§doXZerb joÌm| ‘|
{H$ñ‘r¶ {dH$mg H$m¶©H«$‘ ‘| dm§{N>V à{d{ï>¶m| H$m M¶Z H$aVo
g‘¶ Bg n[aUm‘ H$m Cn¶moJ à‘wI ‘mZXÊS> Ho$ ê$n ‘| {H$¶m
Om gH$Vm h¡& Hw$b {‘bmH$a, AÜ¶¶Z ‘| àX{e©V hþAm {H$
{deofH$a O‹S> b§~mB© dmbo dm§{N>V O‹S> JwUm| dmbr à{d{ï>¶m§
Ob ^amd g{hîUw {H«$¶m{d{Y¶m| gyIm n[apñW{V Am¡a O‹S>
KZËd ‘| C„oIZr¶ ^y{‘H$m {Z^mVr h¢& 

volume recorded highest in W 208 whereas
minimum in Bhima Safed under moisture
deficit stress (Fig. 4.8). The study revealed that
the entries with desirable root traits especially
the root length plays a significant role under
drought condition. This finding can be used as
important criteria while selecting desirable
entries in  drought prone areas. The study
showed that the entries with desirable root
traits especially the root length plays a
significant role in drought condition and root
density in water logging tolerant mechanisms.
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{MÌ 4.8 : ß¶mO à{d{ï>¶m| ‘| (H$) Am¡gV O‹S> b§~mB© Ed§ (I) Am¡gV O‹S> Am¶VZ na gyIm n[apñW{V¶m| H$m à^md 
Fig. 4.8 : Effect of drought condition on average root length (a) and (b) average root volume in onion entries

(a) (b)

ß¶mO ’$gb ‘| {d{^Þ ~‹T>dma AdñWmAm| na Ob
^amd X~md Ho$ à^md H$m ‘yë¶m§H$Z
Iar’$ 2018 ‘| ß¶mO {H$ñ‘ ^r‘m gwna Ho$ gmW H¥${Ì‘
Ob ^amd n[apñW{V¶m| Ho$ VhV EH$ IoV narjU {H$¶m J¶m
Vm{H$ ß¶mO ’$gb ‘| {d{^Þ ~‹T>dma AdñWmAm| na Ob
^amd/~m‹T>J«ñV X~md Ho$ à^md H$m ‘yë¶m§H$Z {H$¶m Om gHo$&

Evaluating the effect of water logging
stress on different growth stages in
onion crop

An experiment was conducted under artificial
water-logging with onion variety Bhima Super
in kharif-2018. The seedlings (45 days after
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ßbmpñQ>H$ Ho$ J‘bm| ‘| ~wdmB© Ho$ 45 {XZ ~mX dmbr nm¡X H$mo
amonm J¶m Am¡a ß¶mO ’$gb H$s gånyU© ~‹T>dma Ad{Y (nm¡Y
amonU Ho$ 110 {XZ ~mX) H$mo 20 {d{^Þ ~‹T>dma MaUm| ‘|
~m§Q>m J¶m& àË¶oH$ ~‹T>dma MaU Ho$ Xm¡amZ bJmVma 5 {XZm| Ho$
{bE J‘bo ‘| Ob ^amd n[apñW{V ‘| nm¡Ym| H$mo aIm J¶m
Am¡a CgHo$ ~mX nyar ~‹T>dma Ad{Y Ho$ Xm¡amZ gm‘mÝ¶ qgMmB©
g‘¶ gmaUr H$m AZwnmbZ {H$¶m J¶m& Ob ^amd X~mdm| Ho$
{bE gdm©{YH$ g§doXZerb ß¶mO ~‹T>dma AdñWm H$s nhMmZ
H$aZo hoVw {d{^Þ g‘bjUr, H$m{¶©H$s VWm O¡d-amgm¶{ZH$
JwUm| Ho$ {bE X~md CnMma hmoZo na nm¡X H$s JhZ {ZJamZr
H$s JB©& X~md CnMma Ho$ Xm¡amZ gdm©{YH$ ‘hËdnyU© {dÁ¶wb
Am§H$S>m nm¡Yo H$s CÎmaOr{dVm h¡ Omo {H$ AJoVr emH$s¶ AdñWm
(nm¡Y amonU Ho$ 10 - 30 {XZ CnamÝV) VWm n[an¹$Vm
Ad{Y AdñWm (nm¡Y amonU Ho$ 100 - 110 {XZ ~mX)
X~md H$mo Amamo{nV H$aZo na 80 à{VeV go ^r A{YH$ nmB©
JB©& ~m‹T>J«ñV CnMma, H§$X {dH$mg Am¡a XrKuH$aU AdñWm
Ho$ Xm¡amZ g~go A{YH$ {ZYm©aH$ nm¶m J¶m O¡gm {H$ Cg
g‘¶ Cƒ nm¡Ym ‘¥Ë¶wXa XO© H$s JB© (60 à{VeV go A{YH$)
({MÌ 4.9)& AÝ¶ AdñWmAm| H$s VwbZm ‘| AJoVr ~‹T>dma
AdñWm (nm¡Y amonU Ho$ 20 go 35 {XZ ~mX) Ho$ Xm¡amZ O~
Ob ^amd X~md K{Q>V {H$¶m J¶m V~ Šbmoamo{’$b H$s ‘mÌm
‘| H$‘r XoIZo H$mo {‘br Omo {H$ ~m‹T>J«ñV n[apñW{V Ho$ VhV
CÎmaOr{dVm hoVw nm¡Ym| Ûmam AnZmB© JB© g{hîUwVm {H«$¶m{d{Y
hmo gH$Vr h¡& Ob ^amd n[apñW{V Ho$ VhV ß¶mO H§$X
AmH¥${V, AmH$ma Am¡a ^ma O¡go Am{W©H$ JwU J§^ra ê$n go
~m{YV hþE {Oggo nm¡Yo H$m g‘J« àXe©Z Am¡a CnO à^m{dV
hmoVm h¡& H§$X {dH$mg Am¡a XrKuH$aU AdñWm (nm¡Y amonU Ho$
31 go 90 {XZ ~mX) Ho$ Xm¡amZ Ob ^amd hmoZo na nm¡Ym| ‘|
EH$b H§$X ^ma ‘| C„oIZr¶ ê$n go H$‘r AmB©& ß¶mO H$s
’$gb ‘| H§$X àma§^ hmoZo H$s AdñWm (nm¡Y amonU Ho$ 11 go

sowing) were transplanted in plastic pots and
the entire growth period of onion crop (110
DAT) was divided into 20 different growth
phases. Plants were subjected to water-logging
condition created in pit for continuous 5 days
during each growth phase and thereafter
normal irrigation schedule was followed
through-out the growth period. The most
important visual observation during stress
treatment is the plant survival that found to be
more than 80% when stress was imposed
during early vegetative (10-30 DAT) and
maturity stage (100-110 DAT). The flooding
treatment was found to be most detrimental
during bulb development and enlargement
stage as high plant mortality was recorded
(more than 60%) (Fig. 4.9). Reduction in
chlorophyll content was observed when
waterlogging stress occurred during early
growth stage (20-35 DAT) as compared to other
stages that might be a tolerance mechanism
adapted by plant in order to survive under
flooding condition. The economic trait like
onion bulb shape, size and weight get severely
hampered under waterlogging that ultimately
affects the overall plant performance and yield.
The single bulb weight was found to be
significantly reduced when plants were
subjected to waterlogging during bulb
development and enlargement stage (31-90
DAT). The less yield reduction was recorded

{MÌ 4.9 : ß¶mO H$s {d{^Þ ~‹T>dma AdñWmAm| Ho$ Xm¡amZ nm¡Ym CÎmaOr{dVm na Ob ^amd X~md H$m à^md 
Fig. 4.9 : Effect of water logging stress on plant survival during different onion growth stages
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30 {XZ ~mX) VWm H§$X n[an¹$Vm AdñWm (nm¡Y amonU Ho$
101 go 110 {XZ ~mX) Ho$ Xm¡amZ H$‘ CnO H$‘r XO© H$s
JB© ({MÌ 4.10)& AV: dV©‘mZ H$m¶© go ¶h {ZîH$f© {ZH$bVm
h¡ {H$ gånyU© ß¶mO H§$X {dH$mg Ed§ XrKuH$aU AdñWm, Ob
^amd X~md Ho$ à{V AË¶{YH$ g§doXZerb nmB© JB©& 

during bulb initiation (11-30 DAT) and bulb
maturity stage (101-110 DAT) in onion crop
(Fig. 4.10). Hence the present work concluded
that the entire onion bulb development and
enlargement stage was found to be highly
sensitive to waterlogging stress. 

{MÌ 4.10 : ß¶mO H$s {d{^Þ ~‹T>dma AdñWmAm| Ho$ Xm¡amZ ß¶mO H§$X ^ma na Ob ^amd X~md H$m à^md 
Fig. 4.10 : Effect of waterlogging stress on onion bulb weight during different growth stages

Ob AënVm X~md ‘| ß¶mO ’$gb ‘|
g¡brgmB{bH$ Aåb Ho$ ~{hOm©V AZwà¶moJ H$m
à^md
g¡brgmB{bH$ Aåb àmH¥${VH$ ê$n go K{Q>V hmoZo dmbm
{g¾qbJ AUw Am¡a d¥{Õ {Z¶m‘H$ h¡ Omo {H$ X~md n[apñW{V¶m|
{deofH$a gyIm X~md Ho$ VhV nm¡Ym d¥{Õ H$mo {Z¶§{ÌV H$aVm
h¡ Am¡a CgH$s ajm H$aVm h¡& a~r 2017-18 Ho$ Xm¡amZ
gyIm n[apñW{V Ho$ VhV ß¶mO H$s {H$ñ‘, ^r‘m œoVm ‘|
g¡brgmB{bH$ Aåb H$s {d{^Þ gmÝÐVm Ho$ à^md H$m
‘yë¶m§H$Z H$aZo Ho$ {bE IoV narjU {H$¶m J¶m& bJmVma 25
{XZm| VH$ qgMmB© H$mo amoH$H$a H§$X {dH$mg AdñWm (nm¡Y
amonU Ho$ 50 - 75 {XZm| ~mX) Ho$ Xm¡amZ H¥${Ì‘ ê$n go
gyIm X~md H$s pñW{V CËnÞ H$s JB©& gyIm CnMma go nhbo
g¡brgmB{bH$ Aåb H$s {d{^Þ gmÝÐVm ¶Wm 50 nrnrE‘,
100 nrnrE‘, 150 nrnrE‘, 250 nrnrE‘ VWm 300
nrnrE‘ H$mo ~{hOm©V Cn¶moJ {H$¶m J¶m& g¡brgmB{bH$ Aåb
H$m 100 Ed§ 150 nrnrE‘ gmÝÐVm na nUu¶ {N>‹S>H$md H$aZo
na gyIm X~md Ho$ hm{ZH$maH$ à^md H$mo C„oIZr¶ ê$n go
H$‘ {H$¶m Om gH$m {Oggo H§$Q´>mob nm¡Ym (60 à{VeV) H$s
VwbZm ‘| nm¡Yo H$s CÎmaOr{dVm ‘| 70 à{VeV VH$ ~‹T>r ({MÌ
4.11)& Bggo {~Zm {H$gr g¡brgmB{bH$ Aåb CnMma Ho$
gyIm X~md (60 go 61 à{VeV) dmbo nm¡Ym| H$s VwbZm ‘|
nm¡Ym Ob ñVa H$mo ~Zm¶o aIZo ‘| ‘XX {‘bVr h¡ O¡gm {H$
Bg‘| H$ht CƒVa Amno{jH$ Ob ‘mÌm (67 go 68 à{VeV)

Effect of exogenous application of
Salicylic acid in onion crop subjected
to water deficit stress 

Salicylic acid (SA) is a naturally occurring
signalling molecule and growth regulator that
regulate plant growth and protect it during
stress conditions particularly, drought stress.
The field experiment was conducted to evaluate
the effect of different concentration of SA in
onion variety, Bhima Shweta under drought
condition during Rabi-2017-18. Drought stress
was imposed during bulb development stage
(50-75 days after transplanting) by with-
holding irrigation for continuous 25 days.
Different concentration of SA, i.e. 50 ppm, 100
ppm, 150 ppm, 250 ppm and 300 ppm were
exogenously applied before drought treatment.
Foliar spray of 100 and 150 ppm of SA
significantly reduces the deleterious effect of
drought stress by increasing the plant survival
percentage up to 70% as compared to control
plant (60%) (Figure 4.11). It helps in
maintaining the plant water status reflected by
higher relative water content (67-68%) as
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Ûmam n[ab{jV hþAm& Ob AënVm X~md Ho$ H$maU ~war Vah
go à^m{dV hmoZo dmbo à‘wI H$m{¶©H$s JwUm| ‘| Šbmoamo{’$b ñVa
Am¡a nmXn gobwba ‘oå~«oZ pñWaVm h¢& n[aUm‘m| ‘| àX{e©V
hþAm {H$ Ob AënVm X~md Ûmam ‘oå~«oZ ZwH$gmZ H$mo ~‹T>mH$a
gobwba ‘oå~«oZ H$m¶©erbVm H$mo H$‘ {H$¶m OmVm h¡ hmbm§{H$,
100, 150 Ed§ 250 nrnrE‘ g¡brgmB{bH$ Aåb Ûmam
BgH$s gobwba ‘oå~«oZ pñWaVm H$mo ~Zm¶o aIH$a ‘oå~«oZ
H$m¶©erbVm H$mo ~Zm¶o aIm OmVm h¡ ({MÌ 4.12)& Z‘r X~md
Ho$ H$maU nm¡Yo ‘| h[a¶mbr gyMH$m§H$ Am¡a àH$me g§ûcofU
j‘Vm à^m{dV hþB© Omo {H$ J§^ra ê$n go à^m{dV Šbmoamo{’$b
ñVa Ûmam n[ab{jV hþB©& g¡brgmB{bH$ Aåb H$m 50 Ed§
150 nrnrE‘ H$s gmÝÐVm na ~{hOm©V {N>‹S>H$md H$aZo na
H§$Q´>mob (1.3 {‘J«m./J«m‘ ewîH$ ^ma) H$s VwbZm ‘| BgH$s
CƒVa Šbmoamo{’$b ‘mÌm (3.3 go 5 {‘J«m./J«m‘ ewîH$ ^ma)
H$mo ~Zm¶o aIH$a nm¡Yo H$s àH$me g§ûcofU j‘Vm ‘| gwYma
{H$¶m OmVm h¡ ({MÌ 4.13)& qg{MV ßbm°Q>m| H$s VwbZm ‘|
Ob AënVm X~md H$s à{V{H«$¶m ‘| àmo{bZ O¡go bm^H$mar
Am°ñ‘mobmBQ²g C„oIZr¶ ê$n go H$ht CƒVa nmE JE,
hmbm§{H$, gyIm X~md Ho$ VhV {d{^Þ CnMmam| Ho$ ~rM ¶h
d¥{Õ J¡a C„oIZr¶ Wr& gyIm X~md Ho$ VhV H§$Q́>mob (41.10
à{VeV) Ho$ ‘wH$m~bo ‘| 100 nrnrE‘ Am¡a 150 nrnrE‘

compared to plants subjected to drought stress
(60-61%) without SA treatment. The result
showed that water deficit stress reduces the
cellular membrane functionality by increasing
the membrane damage however 100, 150 and
250 ppm of SA retains the membrane
functionality by maintaining its cellular
membrane stability (Figure 4.12). The plant
greenness index and photosynthetic ability
reflected by chlorophyll level get severely
affected due to moisture stress. Exogenous
spray of SA viz., 50 and 150 ppm improves the
plant photosynthetic ability by maintaining its
higher chlorophyll content (3-3.5 mg/g dry wt.)
as compared to control (1.3 mg/g dry wt.) (Fig.
4.13). The beneficial osmolytes like Proline
found to be significantly higher in response to
water deficit stress as compared to irrigated
plots however the increase was found to be
non-significant among the different treatments
under drought stress. It further minimizes the

{MÌ 4.11 : gyIm X~md Ho$ A§VJ©V ß¶mO ’$gb ‘| nm¡Ym CÎmaOr{dVm na g¡brgmB{bH$ Aåb CnMma H$m à^md
Fig. 4.11 : Effect of salicylic acid treatment on plant survival in onion crop subjected to drought stress

{MÌ 4.12 : gyIm X~md Ho$ A§VJ©V ß¶mO ’$gb ‘| gobwba ‘oå~«oZ pñWaVm na g¡brgmB{bH$ Aåb CnMma H$m à^md 
Fig. 4.12 : Effect of salicylic acid treatment on cellular membrane stability in onion crop subjected to drought stress
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H$s Xa na g¡brgmB{bH$ Aåb H$m CnMma H$aZo na H§$X ̂ ma
ZwH$gmZ ¶Wm 13.96 à{VeV H$mo H$‘ {H$¶m OmVm h¡ ({MÌ
4.14)& Hw$b {‘bmH$a, AÜ¶¶Z H$m ¶h {ZîH$f© h¡ {H$ ß¶mO
’$gb ‘| gyIm X~md Ho$ à^mdm| H$mo Ý¶yZV‘ H$aZo Ho$ {bE
H$‘Va gmÝÐVm (100 nrnrE‘) na g¡brgmB{bH$ Aåb H$m
à¶moJ H$aZm à^mdr nm¶m J¶m&

bulb weight losses i.e. 13.96% and 21.92% under
100 ppm and 150 ppm of SA treatment
respectively as compared to control 41.10%
under drought stress (Fig. 4.14). Overall, the
study concluded that SA at lower concentration
(100 ppm) was found to be effective for minimi-
zing the effect of drought stress in onion crop.

{MÌ 4.13 : gyIm X~md Ho$ A§VJ©V ß¶mO ’$gb ‘| nÎmr Šbmoamo{’$b ‘mÌm na g¡brgmB{bH$ Aåb CnMma H$m à^md
Fig. 4.13 : Effect of salicylic acid treatment on leaf chlorophyll in onion crop subjected to drought stress

{MÌ 4.14 : gyIm X~md Ho$ A§VJ©V ß¶mO ’$gb ‘| ß¶mO H§$X CnO (Q>Z/ho.) na g¡brgmB{bH$ Aåb CnMma H$m à^md 
Fig. 4.14 : Effect of salicylic acid treatment on onion bulb yield (t/ha) subjected to drought stress

d¥{Õ Ed§ CnO na bhgwZ H$br amonU {d{Y H$m
à^md
Am‘Vm¡a na nmaån[aH$ VarHo$ go {‘Å>r ‘| H$br Ho$ {gao H$mo
D$na H$s Amoa aIH$a hmW go bhgwZ H$s amonmB© H$s OmVr
h¡& ‘OXÿam| H$s H$‘r ‘| bJmVma hmo ahr d¥{Õ Ho$ H$maU, {H$gmZ
bhgwZ H$s amonmB© Ho$ {bE ¶m§{ÌH$sH$aU H$s Amoa ê$I H$a
aho h¢& O~ ßbm§Q>am| (hmW go Mm{bV AWdm Q´>¡ŠQ>a Mm{bV)
H$s ‘XX go bhgwZ H$s H$br H$s amonmB© hmoVr h¢ V~ bhgwZ
H$s H$br {‘Å>r ‘| {d{^Þ CÝ‘wIVm (H$br H$m {gam D$na H$s
Amoa (nmaån[aH$); H$br H$m {gam ZrMo H$s Amoa; H$br H$m
{gam j¡{VO AWdm ¶mÑpÀN>H$ {Xem ‘|) Ho$ gmW {JaVr h¡&
nm¡Ym ~‹T>dma Am¡a CnO na Bg H$br CÝ‘wIVm Ho$ ‘hËd Ho$
~mao ‘| OmZZm Oê$ar h¡& bhgwZ Ho$ ~‹T>dma Ed§ CnO àmMbm|

Effect of garlic clove planting method
on growth and yield 

Conventionally garlic was planted manually by
keeping bud pointed upward in the soil. Due to
increase in the labour scarcity, farmers are
shifting to mechanisation for planting of garlic.
When the garlic clove planted using the
planters (manual drawn or tractor drawn),
garlic clove drops in the soil with different
orientations (bud pointed upward
(conventional); bud pointed downward; bud
pointed horizontally or random direction). It is
important to know the importance of this clove
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{MÌ 4.15 : Hw$b Ed§ {dnUZ ¶mo½¶ CnO na bhgwZ H$br amonmB© {d{Y H$m à^md 
Fig. 4.15 : Effect of garlic clove planting method on total and marketable yield

na H$br CÝ‘wIVm Ho$ à^md H$mo XoIZo Ho$ {bE EH$ IoV
narjU {H$¶m J¶m& a~r ‘m¡g‘ 2018-19 Ho$ Xm¡amZ nm§M
nwZamd¥{V¶m| ‘| bhgwZ H${b¶m| H$mo VrZ {^Þ CÝ‘wIVm ¶Wm
H$br H$m {gam D$na H$s Amoa (BPU), H$br H$m {gam ZrMo
H$s Amoa (BPD), H$br H$m {gam j¡{VO ê$n ‘| (BPH) ‘|
amonm J¶m& g^r CnMma ßbm°Q>m| ‘| EH$g‘mZ ê$n go ’$gb
~‹T>dma Ad{Y Ho$ Xm¡amZ Cd©aH$m|, H$sQ>ZmeH$m| VWm
H$dH$Zm{e¶m| H$s g§ñVwV IwamH$ H$m à¶moJ {H$¶m J¶m&
C„oIZr¶ ê$n go g~go A{YH$ CnO H$br H$m {gam D$na
H$s Amoa (BPU) (10.36 Q>Z/ho.) ‘| Am¡a g~go H$‘ CnO
H$br H$m {gam ZrMo H$s Amoa (BPD) (7.21 Q>Z/ho.) ‘|
XO© H$s JB©& H$br H$m {gam j¡{VO ê$n ‘| (BPH) ‘| ‘|
9.45 Q>Z/ho. H$s Hw$b CnO XO© H$s JB©& H$br H$m {gam
D$na H$s Amoa (BPU), H$br H$m {gam ZrMo H$s Amoa
(BPD),  H$br H$m {gam j¡{VO ê$n ‘| (BPH) ‘| H«$‘e:
9.9, 6.9 VWm 8.92 Q>Z/ho. H$s {dnUZ ¶mo½¶ CnO XO©
H$s JB© ({MÌ 4.15)& 

orientation on plant growth and yield. A field
experiment was conducted to see the effect of
clove orientations on the growth and yield
parameters of garlic. Garlic cloves were planted
in three different orientations; bud pointed
upward (BPU), bud pointed downward (BPD),
bud pointed horizontal (BPH)) in five
replications during rabi season 2018-19.
Recommended dose of fertilizers, pesticides
and fungicides were applied during the crop
growth period uniformly to all the treatment
plots. Significantly highest yield was observed
in BPU (10.36 t/ha) and lowest in BPD (7.21
t/ha). The total yield was recorded to be 9.45
t/ha in BPH. Marketable yield was 9.9, 6.9 and
8.92 t/ha in BPU, BPD and BPH respectively
(Fig. 4.15). 

gagm| ’$gb H$s amonmB© go ß¶mO ’$gb ‘| dÝ¶
‘Yw‘ŠIr H$s AmJÝVwH$ J{V{d{Y¶m| ‘| ~‹T>moVar 
dÝ¶ ‘Yw‘ŠIr H$s AmJÝVwH$ Xa na gagm| ’$gb H$s amonmB©
(MmaXrdmar ’$gb Ho$ ê$n ‘|) Ho$ à^md H$m AÜ¶¶Z H$aZo
Ho$ {bE EH$ IoV narjU {H$¶m J¶m& ß¶mO H§$X {S>~qbJ Ho$
Xmo gámh CnamÝV ~mS>©a Ymar Ho$ ê$n ‘| gagm| ’$gb H$s
EH$ H$Vma H$mo amonm J¶m& A{V ì¶ñV nwînZ AdñWm Ho$ Xm¡amZ
EH$ K§Q>o Ho$ A§Vamb na VrZ {XZm| Ho$ {bE bJmVma {d{^Þ
ß¶mO nwîn AmJÝVwH$m| H$s AmJwÝVH$ ^«‘U Xa na Am§H$S>m| H$mo
XO© {H$¶m J¶m& Bg Xm¡amZ, {b{Q>b ‘Yw‘ŠIr, E{ng
âbmo[a¶m; BQ>¡{b¶Z ‘Yw‘ŠIr, E{ng ‘o„r’o$am; X§ehrZ

Mustard planting increases wild bee
forage activity in onion crop

An experiment was conducted to study the
impact of mustard planting (as border crop) on
wild bees foraging rate. A row of mustard was
planted as border strip two weeks after onion
bulb dibbling. Observations on forage visitation
rate of different onion flower visitors were
recorded continuously for three days with an
hour interval during peak bloom stage. Little
bee, Apis florea; Italian bee, Apis mellifera;
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‘Yw‘ŠIr, Q>oQ´>mJmoZwbm àOm{V¶m§ Am¡a {VV{b¶m| (gë’$g© Ed§
H¡$bmoQ´>m°{ng {VV{b¶m§) H$mo XO© {H$¶m J¶m& {d{^Þ àOm{V¶m|
‘|, X§ehrZ AWdm S§>H$hrZ ‘Yw‘ŠIr Q>oQ´>mJmoZwbm àOm{V¶m§
g~go A{YH$ ~ma AWdm g~go à~b AmJÝVwH$ (15.14/5
{‘ZQ>/dJ© ‘rQ>a) Ed§ VXþnamÝV {b{Q>b ‘Yw‘ŠIr E.
âbmo[a¶m (3.53/5 {‘ZQ>/dJ© ‘rQ>a) nmB© JB© (Vm{bH$m
4.5)& AmJÝVwH$ Xa ‘| C„oIZr¶ {^ÞVm go nVm Mbm {H$
MmaXrdmar AWdm gr‘mdVu ’$gb Ho$ ê$n ‘| gagm| ’$gb
H$s amonmB© H$aZo na ß¶mO ‘| dÝ¶ ‘Yw‘ŠIr H$s AmJÝVwH$
J{V{d{Y Am¡a CZH$s BH$mo {gñQ>‘ godm ‘| d¥{Õ hmoJr& àË¶oH$
K§Q>o na XO© {H$E JE Am§H$S>m| go nVm Mbm {H$ 10.30 go
13.30 ~Oo Ho$ Xm¡amZ Q>oQ´>mJmoZwgm àOm{V¶m| H$m AmJÝVwH$
^«‘U Á¶mXm Wm ({MÌ 4.16) O~{H$ Bg g‘¶ AÝ¶ VrZ
àOm{V¶m| H$s AmJÝVwH$ Xa pñWa ~Zr ahr& 

Stingless bee, Tetragonula spp and Butterflies
(Sulfurs and Calotropis butterflies) were
recorded. Among the different species Stingless
bee Tetragonula spp was the predominant
visitor (15.14/5min/sq.m) followed by Little
bee A. florea (3.53/5min/sq.m) (Table 4.5). A
significant difference in the visitation rate
revealed that planting mustard as border strip
would enhance the wild bee forage activity and
their eco-system service in onion. Hourly
observation revealed that forage visitation of
Tetragonula spp was high during 10.30 to 13.30
hr (Fig. 4.16) whereas, visitation rate of other
three species was static during this time.

Vm{bH$m 4.5 : gagm| ’$gb Ho$ gmW amo{nV ß¶mO ’$gb ‘| namJH$m| H$m ^«‘U 
Table 4.5 : Pollinators visitation in onion crop planted with mustard crop 

namJH$ àOm{V¶m§ 
Pollinator Species

AmJÝVwH$ ^«‘U Xa 
Forage visitation rate (No./5min/Sq.m)

nhbm {XZ 
1st day

Xÿgam {XZ 
2nd day

Vrgam {XZ 
3rd day

‘mÜ¶ 
Mean

E{ng âbmo[a¶m Apis florea 2.72b 3.65b 4.22b 3.53b

E{ng ‘o„r’o$am Apis mellifera 0.99bc 1.75c 1.68c 1.47c

Q>oQ´>mJmoZwbm àOm{V Tetragonula sp 13.18a 15.90a 16.33a 15.14a

{VV{b¶m§ Butterflies 0.15c 0.42d 0.18d 0.25c

 

0.0

5.0

10.0

15.0

20.0

25.0

9.30 10.30 11.30 12.30 13.30 14.30 15.30 16.30

M
ea

n 
vi

sit
or

/5
m

in
/s

g.
m

 

Time 

A.florea A. mellifera Tetragonula sp Butterflies

{MÌ 4.16 : ß¶mO ’$gb ‘| àË¶oH$ K§Q>o Ho$ A§Vamb na AmJÝVwH$
Xm¡am 
Fig. 4.16 : Forgers visits at hourly intervals in onion
crop

har ß¶mO Ho$ {bE amonU {d{Y¶m| H$m ‘mZH$sH$aU
Iar’$ 2018 Ho$ Xm¡amZ, VrZ ’$mgbm CnMmam| (10 � 15,
10 � 10 Ed§ 10 � 7.5 go‘r.) VWm nm§M nwZamd¥{V¶m| Ho$
gmW har ß¶mO Ho$ {bE Cn¶wº$ ’$mgbm ~Zm¶o aIZo H$m nVm
bJmZo Ho$ {bE EH$ IoV narjU {H$¶m J¶m& OwbmB©, 2018
Ho$ A§{V‘ gámh ‘| ß¶mO {H$ñ‘, ^r‘m gwna H$s Mmbrg {XZ

Standardization of planting methods for
green onion

Field experiment was conducted to identify the
suitable spacing for green onion with three
spacing treatments (10x15, 10x10 and 10x7.5
cm) and five replications during kharif 2018.
Forty days old seedlings of onion variety,
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nwamZr nm¡X H$s amonmB© H$s JB© VWm dhm§ ß¶mO H$s nm¡X H$mo
50 {XZm| VH$ ~‹T>Zo {X¶m J¶m& 50 {XZm| Ho$ CnamÝV, ß¶mO
nm¡Ym| H$s d¡H$pënH$ n§{º$ H$mo hQ>m {b¶m J¶m Am¡a Cgo har
ß¶mO Ho$ ê$n ‘| ~mOma ‘| ~oM {X¶m J¶m& 10 � 15 go‘r.
’$mgbo dmbr EH$ Š¶mar go ß¶mO nm¡Ym| H$mo CImS> H$a har
ß¶mO Ho$ ê$n ‘| ~oMm J¶m& har ß¶mO Ho$ nm¡Ym| H$s VwS>mB©
H$aZo Ho$ CnamÝV har ß¶mO CnO H$mo XO© {H$¶m J¶m& eof
nm¡Ym| ‘| H§$X JR>Z hmoZo {X¶m J¶m& H§$X n[an¹$Vm Ho$ CnamÝV,
H§$Xm| H$s VwS>mB© H$s JB© Am¡a g^r VrZm| ’$mgbm CnMmam| ‘|
H§$Xr¶ CnO H$mo XO© {H$¶m J¶m& 10 � 10 go‘r. Ho$ ’$mgbm
CnMma ‘|, 15.28 Q>Z/ho. H$s H§$Xr¶ CnO Am¡a 11.49
Q>Z/ho. H$s har ß¶mO CnO XO© H$s JB© Omo {H$ 10 � 15
go‘r. ’$mgbm CnMma H$s VwbZm ‘| H$ht Á¶mXm Wr& har
ß¶mO ‘| Ob H$s ‘mÌm ‘| 90.2 go 90.8 à{VeV H$s {^ÞVm
XoIZo H$mo {‘br& à{VeV ewîH$ ^ma Am¡a Ob ‘mÌm Ho$ {bE
CnMmam| Ho$ ~rM H$moB© {deof {^ÞVm XoIZo H$mo Zht {‘br&
nmXn nmofH$ VËd {dûcofU go nVm Mbm {H$ H§$X ß¶mO H$s
VwbZm ‘| har ß¶mO ‘| H$ht A{YH$ ZmBQ´>moOZ, ’$m°ñ’$moag
VWm nmoQ>o{e¶‘ H$s ‘mÌm Am¡a gë’$a H$s H$‘ ‘mÌm nmB© JB©
(Vm{bH$m 4.6)& H§$X ß¶mO H$s VwbZm ‘| har ß¶mO ‘| Hw$b
{’$Zmob Am¡a âbodmoZm°BS> ‘mÌm H$ht H$‘Va Am¡a nmBê${dH$
Aåb H$s ‘mÌm H$ht CƒVa nmB© JB© (Vm{bH$m 4.7)& 

Bhima Super was transplanted during last
week of July 2018. Onion plants were allowed
to grow up to 50 days. After 50 days, alternate
row of onion plants were removed and sold in
the market as green onion. Onion plants were
harvested from one bed of 10×15 cm spacing
and sold as green onion. After bulb maturity,
bulbs were harvested and bulb yield was
recorded in all the three spacing treatments. In
spacing treatment of 10 x 10 cm, the bulb yield
was recorded to be 15.28 t/ ha and green onion
yield was 11.49 t/ ha which was found to be
higher than that of 10×15 cm spacing
treatments. Water content in green onion varied
from 90.2 to 90.8%. No significant difference
was observed between treatments for percent
dry weight and water content. Plant nutrient
analysis showed that green onion had more N,
P, and K and less S content compared to bulb
onion (Table 4.6). Total phenol and flavonoid
contents were lower and pyruvic acid content
was found to be higher in green onion as
compared to bulb onion (Table 4.7).

Vm{bH$m 4.6 : hao Ed§ H§$X ß¶mO H$s nmof{UH$ JwUdÎmm 
Table 4.6 : Nutritional quality of green and bulb onion

CËnmX 
Product

CnMma 
Treatments

ZmBQ´>moOZ 
N (%)

’$m°ñ’$moag 
P (%)

nmoQ>o{e¶‘ 
K (%)

gë’$a 
S (%)

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

n{Îm¶m§ 
Leaves

H§$X 
Bulbs

har ß¶mO 
Green onion

10x15 cm 1.06 1.31 0.41 0.33 2.55 1.03 0.34 0.25

10x10 cm 1.21 1.20 0.47 0.41 2.31 1.20 0.33 0.23

10x7.5 cm 1.22 1.20 0.42 0.38 2.74 1.20 0.36 0.21

H§$X ß¶mO Bulb onion 0.92 1.15 0.23 0.37 1.45 1.02 0.24 0.45

SEMAm± 0.03 0.02 0.06 NS 0.03 0.01 0.05 0.01

LSD(p=0.005) 0.11 NS 0.18 0.01 0.08 0.04 0.15 NS

CV% 6.40 7.34 4.91 9.32 4.69 7.14 8.79 8.96

nN>oVr Iar’$ ‘m¡g‘ Ho$ Xm¡amZ ß¶mO H$s ’$gb ‘|
Vmoa dmbo H§$Xm| Ho$ g§~§Y ‘| ì¶dhma 
ß¶mO H$s H§$X ’$gb ‘| Vmoa dmbo H§$Xm| H$m hmoZm AWdm

Bolting behaviour in onion crop during
late kharif season

Bolting or pre mature flowering in onion bulb
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n[an¹$Vm go nhbo nwînZ H$m hmoZm EH$ Adm§{N>V JwU h¡ {Og
na ß¶mO gwYma H$m¶©H«$‘ ‘| Ü¶mZ XoZo H$s Oê$aV h¡& ¶h
g‘ñ¶m {Xgå~a - OZdar Ho$ ‘hrZm| ‘| O~ am{Ì ‘| Vmn‘mZ
H$‘ hmoVm h¡, V~ H$ht A{YH$ J§^ra hmoVr h¡ Omo {H$ nN>oVr
Iar’$ ’$gb ‘| Vmoa dmbo H§$Xm| H$mo AZwHy$bZVm àXmZ H$aVr
h¡& Bg g‘ñ¶m Ho$ g‘mYmZ Ho$ {bE, nN>oVr Iar’$ 2018-
19 Ho$ Xm¡amZ EH$ à¶moJ {H$¶m J¶m {Og‘| ß¶mO H$s VrZ
{H$ñ‘m| ¶Wm ^r‘m gwna, ^r‘m e{º$ Am¡a EJ«r ’$mCÊS> amoO
H$m Cn¶moJ {H$¶m J¶m& Vmoa dmbo H§$Xm| H$s AnZo à{VHy$b
ì¶dhma Ho$ AmYma na BZ {H$ñ‘m| H$m M¶Z {H$¶m J¶m& ~‹T>dma
Ad{Y (nm¡Y amonU Ho$ 50 go 80 {XZm| ~mX) Ho$ Xm¡amZ, am{Ì
Vmn‘mZ (5-7°go.) ‘| ~ma-~ma {JamdQ> XO© H$s JB© & AmR>
{XZm| Ho$ {bE am{Ì ‘| H$‘ Vmn‘mZ ahZo na EE’$Ama (nm¡Y
amonU Ho$ 58 {XZm| ~mX) ‘| Vmoa dmbo H§$Xm| H$s ewê$AmV XoIZo
H$mo {‘br O~{H$ bJmVma 30 {XZm| VH$ am{Ì Vmn‘mZ ‘|
{JamdQ> ahZo na ^r‘m gwna (nm¡Y amonU Ho$ 84 {XZm| ~mX)
‘| Vmoa dmbo H§$Xm| H$s ewê$AmV XoIZo H$mo {‘br & AV: ^r‘m
gwna H$s VwbZm ‘| EE’$Ama ‘| Vmoa dmbo H§$Xm| H$s AJoVr Ed§
A{YH$V‘ à{VeVVm XO© H$s JB© O~{H$ gånyU© ’$gb ~‹T>dma
Ad{Y Ho$ Xm¡amZ H$‘ am{Ì Vmn‘mZ ahZo na ^r ^r‘m e{º$
{H$ñ‘ ‘| H$moB© Vmoa dmbo H§$X Zht nmE JE& AV: ß¶mO ’$gb
‘| Vmoa dmbo H§$Xm| Ho$ ì¶dhma H$mo {Z¶§{ÌV H$aZo dmbr
{H«$¶m{d{Y¶m| H$m {dñV¥V AÜ¶¶Z H$aZo ‘| Bg àma§{^H$
AÜ¶¶Z H$mo nwZ: {dñVm[aV {H$¶m OmEJm& 

crop is an undesirable trait that needs to be
focused in onion improvement program. This
problem is more pronounced when low night
temperature during December-January months
that might favours bolting in late-kharif crop. To
address the issue, an experiment was
conducted during late-kharif, 2018-19 with three
onion varieties viz., Bhima Super, Bhima Shakti
and Agri Found Rose (AFR). These varieties
were selected on the basis of their contrasting
bolting behaviour. During growing period (50-
80 DAT), frequent fall in night temperature (5-
7°C) were recorded. Low night temperature for
8 days results into bolting initiation in AFR (58
DAT) whereas fall in night temperature for
continuous 30 days results into bolting
initiation in Bhima Super (84 DAT). Thus, early
and maximum bolting percentage was
recorded in AFR as compared to Bhima Super
whereas no bolting was observed in Bhima
Shakti in response to low night temperature
throughout the crop growth period. This
preliminary study will further be elaborated to
study the detailed mechanisms regulating the
bolting behaviour in onion crop.

Vm{bH$m 4.7 : har Ed§ H§$X ß¶mO H$s O¡d-amgm¶{ZH$ JwUdÎmm 
Table 4.7 : Biochemical quality of green and bulb onion

CËnmX 
Product

CnMma 
Treatments

{’$Zmob ‘mÌm 
Phenol content
(mg GAE/kg FW)

âbodmoZm°BS²g 
Flavonoids (mg
Quercetin/kg FW)

nmBê${dH$ Aåb 
Pyruvic acid

(Jmoles/kg FW)

Šbmoamo{’$b 
Chlorophyll 
(mg/g FW)

har ß¶mO
Green onion

10 x 15 cm 493.3 173.1 3.91 3.39

10 x 10 cm 282.2 93.1 4.27 5.37

10 x 7.5 cm 390.6 136.8 4.29 4.34

H§$X ß¶mO Bulb onion - 595.0 358.0 2.15 -

SEMAm± 26.3 11.50 0.26 0.44 -

LSD(p=0.005) 79.5 38.9 NS 0.94 -

CV% 20.3 23.5 13.28 21.34 -

FW: VmOm ^ma (Fresh weight), GAE : Jm°{bH$ Aåb g‘Vwë¶ (Gallic acid equivalent) 
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n[a¶moOZm 5 : ß¶mO Ed§ bhgwZ ‘| H$sQ> Am¡a amoJ
à~§YZ Ho$ {bE Zd ¶w{º$¶m§ 

ß¶mO Am¡a bhgwZ ‘| amoJ à~§YZ 
H$) BñMoar{M¶m H$mobm¶ ‘| Am¶[ae ¶obmo ñnm°Q> Ho$
Ý¶ypŠb¶moH¡$pßgS> àmoQ>rZ OrZ H$s A{^ì¶{º$ Am¡a
ew{ÕH$aU VWm B©EbAmB©EgE Ho$ {bE [aEOoÝQ²g
Ho$ ê$n ‘| E§Q>rgoam H$m CËnmXZ
B©. H$mobm¶ ‘| AmB©dmB©Egdr EZ OrZ A{^ì¶{º$ H$m CÔoí¶
nwZgª¶moOH$ à{VOZ ([aH$m°å~rZ|Q> E§{Q>OZ Ho$ Cn¶moJ go
E§Q>rgoam {ànaoeZ H$m CËnmXZ h¡& EZ OrZ {dfmUwdr¶ àmoQ>rZ
H$m Cn¶moJ H$‘ bmJV dmbr Z¡Xm{ZH$ àUmbr B©EbAmB©EgE
Ho$ {dH$mg ‘| {H$¶m OmEJm My§{H$ ¶h AË¶{YH$ g§doXZerb
Am¡a AmB©dmB©Egdr g§H«$‘U H$s {ZJamZr ‘| {d{eï> Ed§ gQ>rH$
VarH$m h¡&

BgHo$ {bE Am¶[ae ¶obmo ñnm°Q> dm¶ag Ho$ N>moQ>o AmaEZE
Ý¶ypŠb¶moH¡$n{gS> àmoQ>rZ OrZ Ho$ gr-Q>‘uZb na 6X His-
tag Ho$ gmW, {bJoeZ B§S>rnoÝS|>Q> ŠbmoqZJ {H$Q> Ho$ [aH$m°å~rZ|Q>
EŠgàoeZ doŠQ>a pLate31 Ûmam n[ad{V©V BñMoar{M¶m
H$mobm¶ BL21 (DE3) pLysS ‘| A{^ì¶{º$ H$s JB©& Ni-
NTA E{’${ZQ>r H«$mo‘mQ>moJ«m’$s Ho$ Cn¶moJ go {dfmUw àmoQ>rZ H$m
ew{ÕH$aU {H$¶m J¶m& àmoQ>rZ H$s ewÕVm SDS/PAGE Oob
{dûcofU go nw{ï> H$s JB© Am¡a àmoQ>rZ bJ^J 31.3 kDa
nm¶m J¶m& amoJ-à{VH$maH$m| H$mo CËnÞ H$aZo Ho$ {bE àmoQ>rZ
gm§ÐUVm 1-1.5 {‘.J«m./{‘.br. go Amdí¶H$Vm H$s ny{V©
hmoVr h¡& mouse Anti-His primary antibody VWm anti-
mouse IgG HRP conjugate Ho$ Cn¶moJ go doñQ>Z© ãbm°qQ>J
{dûcofU {H$¶m J¶m&

I) ^maV ‘| bhgwZ H$mo g§H«${‘V H$aZo dmbr
Jm{b©H$ dm¶ag gr H$s nhbr ~ma gyMZm 
’$adar, 2018 Ho$ Xm¡amZ, AmB©grEAma-S>rAmoOrAma, nyUo,
^maV Ho$ EH$ à¶moJmË‘H$ ^y-IÊS> ‘| ‘moOmBH$, n{Îm¶m| H$m
‘w‹S>Z VWm {dH$mg Adê$Õ hmoZm XoIm J¶m, {Oggo gy{MV
hþAm h¡ {H$ bhgwZ Ho$ EH$ go A{YH$ {dfmUw ‘m¡OyX h¢& bhgwZ
Ho$ Or-324 nm¡Ym| ‘| 20% àH$mon Wm& RNeasy ßbm§Q> {‘Zr
{H$Q> (Qiagen GmbH, Germany) Ho$ Cn¶moJ go bhgwZ
go 6 nm¡Ym| H$s n{Îm¶m| go AbJ AbJ Q>moQ>b AmaEZE {ZH$mbm

Project 5: Novel approaches for integrated
pest and disease management in onion
and garlic

Disease management in onion and
garlic
a. Expression and purification of
Nucleocapsid protein gene of Irish
Yellow Spot Virus (IYSV) in Escherichia
coli and production of antisera as
reagents for ELISA
The purpose of IYSV N gene expression in E.
coli was to produce antisera preparation using
recombinant antigen. The N gene viral protein
will be used for the development of cost-
effective diagnostic systems i.e. ELISA as it is
highly sensitive and specific and accurate way
of monitoring of IYSV infection.

For this, the small RNA nucleocapsid protein
(N) gene of Irish Yellow Spot Virus with 6X
His-tag at C-terminal were expressed in
Escherichia coli BL21 (DE3) pLysS transformed
by the recombinant expression vector pLate31
of LIC (Ligation Independent Cloning) kit. The
viral protein was purified using Ni-NTA
affinity chromatography. Purity of protein was
confirmed by SDS/PAGE gel analysis and
protein was approximately of 31.3 kDa. Protein
concentrations of 1–1.5 mg per ml, fulfilling the
requirement for generating antibodies. Western
blotting analysis was carried out using mouse
Anti-His primary antibody and anti-mouse IgG
HRP conjugate. 

b. First Report of Garlic virus C
Infecting Garlic in India
During February 2018, symptoms such as
mosaic, leaf curling, and stunting were
observed on 8 weeks old garlic cultivar G-324,
at the experimental plot of ICAR-DOGR, Pune,
India, indicating the presence of multiple garlic
viruses. The incidence was 20% on garlic G-324
plants. Total RNA was extracted individually

’$gb g§ajU
Crop Protection
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J¶m VWm BgHo$ ~mX Q´>m§g{H«$ßQ>a ’$ñQ> ñQ´>¡ÊS> cDNA
qgWo{gg {H$Q> (Roche Diagnostics GmbH, Germany)
Ho$ Cn¶moJ go cDNA g§ûcofU {H$¶m bhgwZ nÎmr Ho$ Z‘yZm|
H$mo Amo{Z¶Z ¶obmo S²dm’©$ dm¶ag (AmodmB©S>rdr), brH$ ¶obmo
ñQ́>mBn dm¶ag (EbdmB©Egdr), Jm{b©H$ H$m°‘Z boQ>oÝQ> dm¶ag
(Jm{b©H$ grEbdr), Jm{b©H$ dm¶ag E (Jm{b©H$ dr-E),
Jm{b©H$ dm¶ag gr (Jm{b©H$ dr-gr), Jm{b©H$ dm¶ag S>r
(Jm{b©H$ dr-S>r), Am¡a Jm{b©H$ dm¶ag X (Jm{b©H$ dr-EŠg)
O¡go bhgwZ Ho$ {dfmUwAm| Ho$ {bE EZgr~rAmB© S>mQ>m~og ‘|
CnbãY àmB‘am| Ho$ Cn¶moJ go AmaQ>r-nrgrAma narjU
{H$¶m& g^r Z‘yZm| ‘| Jm{b©H$ dr-gr, Jm{b©H$ dr-E, Jm{b©H$
dr-S>r, Jm{b©H$ dr-EŠg, Jm{b©H$ grEbdr VWm AmodmB©S>rdr
H$s gH$mamË‘H$Vm nm¶r J¶r&  

Jm{b©H$ dr-gr Ho$ grnr OrZ H$mo EZgr~rAmB© S>mQ>m~og
(EŠgoeZ Z. KX034773) ‘| CnbãY AZwH«$‘U go
{S>OmBZ {H$E JE àmB‘a no¶a GarV-C270F

5'AATGAGTGGAGACGACCTATCAG-3' Ed§ GarVAC
270R 5'ATCAAAACGTTAGCATGAGGG-3' Ho$ gmW
n[ad{Y©V {H$¶m& nrgrAma gmBH$ëg H$mo àmaå^ ‘| 950 go.
na 2 {‘ZQ> Ho$ {bE, BgHo$ ~mX 30 goH$ÊS>g Ho$ {bE 950
go. na 35 gmBH$ëg, 530 go na 1 {‘ÝQ> Ho$ {bE, 720
go. na 2 {‘ZQ> Am¡a A§VV: 720 go. na 7 {‘ZQ> Ho$ {bE
{dH¥$V {H$¶m J¶m& 

nrgrAma à{V{H«$¶mAm| go bhgwZ Ho$ g^r 6 Or-324 nm¡Ym|
go 777 ~rnr EåßbrH$m°Z àmá hþE& AbJ AbJ 6 nm¡Ym| Ho$
grnr OrZ Ho$ n[ad{Y©V A§em| H$mo pJET 1.2/ãb§Q> doŠQ>a
(W‘m} gmB§{Q>{’$H$ {bWwE{Z¶m) ‘| ŠbmoZ {H$¶m J¶m& bhgwZ
Ho$ 6 AbJ AbJ nm¡Ym| Ho$ grnr OrZ Ho$ 10 ŠbmoZm| H$m
AZwH«$‘U {H$¶m J¶m Am¡a EH$ gd©gå‘V AZwH«$‘U H$m
{ZYm©aU {H$¶m J¶m Am¡a Bgo EZgr~rAmB© OrZ ~¢H$ ‘|

from the leaves of six garlic plants using
RNeasy Plant Mini Kit (Qiagen GmbH,
Germany), followed by cDNA synthesis using
Transcriptor First Strand cDNA Synthesis Kit
(Roche Diagnostics GmbH, Germany). Garlic
leaf samples were then tested through RT-PCR
for garlic viruses such as Onion yellow dwarf
virus (OYDV), Leek yellow stripe virus (LYSV),
Garlic common latent virus (GarCLV), Garlic
virus A (GarV-A), Garlic virus C (GarV-C),
Garlic virus D (GarV-D), and Garlic virus X
(GarV-X) using primers available in the NCBI
database. All the samples were found positive
for GarV-C, GarV-A, GarV-D, GarV-X, GarCLV
and OYDV. 

The CP gene of GarV-C was amplified with
primer pair GarV-C270F 5’-ATG  AGTGG-
AGACGACCTATCAG-3’, and GarV-C270R 5’-
TCAAAACGTTAGCATGAGGG-3’, designed
from sequences available in the NCBI database
(Acc. No. KX034773). PCR cycles were
optimized to initial denaturation of 95°C for 2
min followed by 35 cycles of 95 °C for 30 sec, 53
°C for 1 min, 72 °C for 2 min, and final
extension of 72 °C for 7 min. The PCR reaction
yielded a 777 bp amplicon from all six garlic G-
324 plants. The amplified CP gene fragments
from six individual plant were cloned in
pJET1.2/blunt vector (Thermo Scientific,
Lithuania). Ten clones of the CP gene were
sequenced from six individual garlic plants,
and a consensus sequence was determined and
submitted to NCBI GenBank (MH545689).

{MÌ 5.1 : AmB©dmB©Egdr EZ OrZ H$s A{^ì¶{º$ E) EZ OrZ H$m àdY©Z/{dñVmaU ~r) {dfmUw àmoQ>rZ H$m SDS-P-GE {dûcofU gr)
Ý¶ypŠb¶moH¡$pßgS> àmoQ>rZ H$m doñQ>Z© ãbm°Q> {dûcofU&
Fig. 5.1 : Expression of IYSV N gene a. Amplification of N gene, b. SDS- PAGE Analysis of viral protein
(31.3 KD), c. Western Blot Analysis of Nucleocapsid protein
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(E‘EM545689) O‘m {H$¶m J¶m& grnr OrZ AZwH«$‘U Ho$
ãbmñQ> {dûcofU go ñnï> hþAm h¡ {H$ 81% Ý¶ypŠb¶moQ>mBS>
(OoEZAmo19814.1) VWm 86% A{‘Zmo E{gS>
(EB©dr51814.1) AZwH«$‘U H$s nhMmZ AmñQ´>o{b¶m Ho$
Jm{b©H$ dr-gr go h¡& 

Jm{b©H$ dr-gr H$s ‘m¡OyXJr H$s nw{ï> S>rEEg-B©EbAmB©EgE
{H$Q> go H$s JB©& 405 nm na ‘¡H«$moßboQ> arS>a Ho$ Cn¶moJ go
AdemofU ‘mZ H$mo ‘mnm J¶m& h‘mar OmZH$mar Ho$ AZwgma
^maV ‘| Jm{b©H$ dr-gr H$s gyMZm nhbr ~ma {‘br h¡& My§{H$
¶h kmV h¡ {H$ EboŠgrdm¶ag bhgwZ Ho$ H§$X CnO H$mo H$m’$s
KQ>m XoVm h¡, AV: dV©‘mZ EboŠgrdm¶ag go Jm{b©H$ dr-gr
Ow‹S>Zo go ^maV ‘| bhgwZ CËnmXZ na à{VHy$b à^md n‹S>oJm&  

BLAST analysis of the CP gene sequence
revealed 81% nucleotide (JN019814.1) and 86%
amino acid (AEV51814.1) sequence identity
with GarV-C isolate from Australia.

Presence of GarV-C was cross-confirmed with
DAS-ELISA kit. An absorbance values were
measured using microplate reader at 405 nm.
To our knowledge, this is the first report of
GarV-C from India. Since allexiviruses are
known to reduce the garlic bulb yield
significantly, the addition of GarV-C to the
existing allexiviruses may impact the garlic
production negatively in India.

{MÌ 5.2 : Jm{b©H$ dr-gr grnr-OrZ, boZ Ama1-Ama6: àd{Y©V grdr OrZ, boZ Eb: 100 ~rnr S>rEZE boS>a  
Fig. 5.2 : Amplification of GarV-C CP-gene, Lane R1-R6: amplified CP gene, Lane L: 100 bp DNA ladder

J) dÝ¶ E{b¶‘ OZZÐì¶ go bopŠQ>Z OrZ H$m
n¥WH$H$aU Am¡a ŠbmoqZJ 
bopŠQ>§g H$m~m}hmBŚo>Q>-~¢qS>J àmoQ>rZ h¡ Am¡a ‘mZm OmVm h¡ Bg‘|
H$sQ>ZmeH$ JwU Am¡a {d{^Þ H$sQ>m| Am¡a ¶h {dfmUw h‘bm| go
nm¡Yo H$s à{Vajm ‘| gpå‘{bV h¡& H$sQ>ZmeH$ J{V{d{Y Ho$
{bE Jm{b©H$ bopŠQ>Z, E{b¶‘ go{Q>d‘ br’$ AJbyQ>mB{ZZ
H$m AË¶{YH$ AÜ¶¶Z {H$¶m OmVm h¡& AmO VH$ {H$gr ^r
Eogo bopŠQ>Z H$s gyMZm Zht {‘br h¡ {Og‘| ß¶mO ‘| {W«ßg
Ho$ {dê$Õ H$sQ>ZmeH$ J{V{d{Y Xem©¶m h¡& ¶h {dÜd§gH$mar
H$sQ> h¡ Am¡a Am¶[ae ¶obmo ñnm°Q> dm¶ag (AmB©dmB©Egdr)
H$m doŠQ>a ^r h¡& 

S>rAmoOrAma ‘| CnbãY dÝ¶ E{b¶‘ OZZÐì¶ H$m {W«ßg Ho$
à{VamoYr bopŠQ>§g Ho$ n¥WH$H$aU hoVw ‘mBqZJ H$aZo H$m
{ZpíMV {H$¶m J¶m& EZgr~rAmB© S>mQ>m~og ‘| CnbãY
AZwH«$‘Um| go ’w$b b|W bopŠQ>Z OrZ Ho$ {bE àmB‘a V¡¶ma

c. Isolation and Cloning of Lectin
Genes from Wild Allium Germplasm

Lectins are the carbohydrate-binding proteins
known to have insecticidal property and
involve in plant defence against various insect
and viral invasion. Garlic lectin, Allium sativum
leaf agglutinin (ASAL) is the most widely
studied lectin for insecticidal activity. Till today
there is no lectin reported to have insecticidal
activity against the onion thrips which is a
devastating pest as well as a vector for Irish
yellow spot virus (IYSV). 

It was decided to mine the wild Allium
germplasm available with DOGR for isolation
of lectins against thrips. Primers for full length
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{H$E JE& E. hÿHo$ar (EZE‘Ho$-3235), E. AëQ>m¶H$‘
(grOrEZ-14769), E. {’$ñQy>bmog‘ (EZAmB©gr-
20221), E. A§Jwbmog‘ (B©gr-328486) 4 dÝ¶
àOm{V¶m| Ho$ ’$b b|W bopŠQ>Z OrZ H$m àdY©Z Am¡a ŠbmoZ
{H$¶m J¶m {OgH$s bå~mB© 534 ~rnr h¡& Cnamoº$ àOm{V¶m|
go n¥WH$ {H$E JE bopŠQ>§g Ho$ g^r AZwH«$‘Um| Ho$ Aë’$m-
S>r-‘ZZmoO nhMmZ ‘| gd©gå‘V AZwH«$‘U ‘mo{Q>’$
"QXDXNXVXY' gpå‘{bV h¡& bopŠQ>Z OrZ H$m [a¶b-Q>mB‘
qPCR A{^ì¶{º$ H$m {dûcofU {H$¶m J¶m Am¡a ß¶mb H$s
VwbZm ‘| E. hÿHo$ar ‘| 4 JwZm A{YH$ A{^ì¶{º$ nm¶r J¶r&
{W«ßg Q>¡~oH$s ‘| "Zmo Mmo¶g Q>oñQ>' {H$¶m J¶m Am¡a nm¶m {H$
E. hÿHo$ar ‘| nÎmr joÌ H$s j{V à{VeV Ý¶yZV‘ h¡& AmJo BZ
bopŠQ>Zm| H$mo B©. H$mobm¶ ‘| A{^ì¶º$ {H$¶m OmEJm Am¡a BgHo$
é{Ya g‘yhZ Am¡a H$sQ>ZmeH$ J{V{d{Y H$m AÜ¶¶Z {H$¶m
OmEJm& 

lectin gene were designed from sequences
available in NCBI database. The full length
lectin gene was amplified and cloned from 4
wild species A. hookeri (NMK-3235), A. altaicum
(CGN-14769), A. fistulosum (NIC-20221), A.
Angulosum (EC- 328486) which is 534bp in
length. The consensus sequence motif
‘QXDXNXVXY’ is involved in alpha-D-
mannose recognition is present in all the
sequences of lectins isolated from above
species. Real-time qPCR expression analysis of
lectin gene was performed and found 4 fold
more expression in A. hookeri compared to
onion. No choice test for Thrips tabaci was
conducted and found that per cent leaf area
damage was lowest in A. hookeri. Further, these
lectins will be expressed in E. coli and its
hemagglutination and insecticidal activity will
be studied. 

{MÌ 5.3 : {d{^Þ dÝ¶ d§eH«$‘m| (1. E. A§Jwbmog‘, 2. E. AëQ>m¶H$‘ 3. E.
hÿHo$ar 4. E. {’$ñQy>bmog‘, E‘: b¡S>a) Ho$ bopŠQ>Z OrZ H$m Eåßbr{’$Ho$eZ 
Fig. 5.3 : Amplification of lectins genes from different wild
accessions (1: A. angulosum, 2: A. altaicum 3: A. hookeri 4: A.
fistulosum, M: ladder)

K) ß¶mO H$s d¥{Õ Am¡a H$dH$ amoJmUwAm| Ho$ {déÕ
à{Vamo{YVm na {n[a’$m‘m}ñnmoam B§{S>H$m H$m à^md 
{d{^Þ {H$ñ‘m| ‘| ß¶mO H$s d¥{Õ Am¡a H$dH$ amoJmUwAm| Ho$
{déÕ à{Vamo{YVm na {n[a’$m‘m}ñnmoam B§{S>H$m Ho$ à^md H$m
‘yë¶m§H$Z {H$¶m J¶m& nm¡Yo H$s d¥{Õ ‘| gm‘mÝ¶ {H$ñ‘ H$s
VwbZm ‘| nr. B§{S>H$m C„oIZr¶ AÝVa Xem©¶m h¡& amoJ àH$mon
Ho$ ‘mnZ Ho$ {bE à{VeV amoJ gyMH$m§H$ (nrS>rAmB©) H$s JUZm
H$s JB© Ohm§ nr. B§{S>H$m CnMma AÝ¶ H$sQ>ZmeH$ (H¡${~«¶mo
Q>m°n, A{‘ñQ>a Q>m°n VWm àmo{nH$moZmOmob) CnMmam| H$s Anojm
nn©b ãbmM, ñQ>o‘’$mB{b¶‘ ãbmBQ> VWm E§W«mH$ZmoO Ho$ à{V
ào[aV à{Vamo{YVm Xem©¶m h¡&

d. Impact of Piriformospora indica on
onion growth and defence against
fungal pathogen

The effect of P. indica on onion growth and
resistance against fungal pathogens across
different cultivars was evaluated. P. indica
showed significant difference in plant growth
over control. Percentage disease index (PDI)
was calculated to measure incidence of disease
where, P. indica treatment showed induced
resistance against purple blotch, Stemphylium
blight and anthracnose over other fungicidal
(Cabrio Top, Amister Top, and Propiconazol)
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{MÌ 5.4 : nn©b ãbmM, E§W«mo³ZmoO VWm ñQ>o‘’$mB{b¶‘ ãbmBQ> Ho$ {dê$Õ nr. B§{S>H$m H$s à^mdH$m[aVm
Fig. 5.4 : Efficacy of P. indica against purple blotch, anthracnose and Stemphylium blight

ß¶mO Am¡a bhgwZ ‘| H$sQ> à~§YZ 
H$) ß¶mO ‘| {W«ßg, {W«ßg Q>¡~oH$s (WmBgoZm°nQ>oam
: {W«{nS>o) Ho$ à~§YZ ‘| ZE agm¶Zm| H$m ‘yë¶m§H$Z 
^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶, nyUo ‘|
ß¶mO Ho$ H§$Xm| ‘| {W«ßg Q>¡~oH$s Ho$ {déÕ gm‘mÝ¶ agm¶Z
àmo’o$Zmo’$mog 50% (1000 {‘.br./ho.) H$s Anojm ZE
H$sQ>ZmeH$m| Zm‘V: Šbmoam§Q´>m{Z{bàmob 18.5% Eggr (150
{‘.br./ho.), ñnmBZmog¡S> 45% Eggr (160 {‘.br./ho.),
B{‘S>mŠbmo{àS> 17.8% EgEb (100 {‘.br./ho.),
{W¶m‘oWmoŠg‘ 25% S>ãë¶yOr (100 {‘.br./ho.),
{’$àmo{Zb 5% Eggr (1000 {‘.br./ho.) VWm Zr‘ H$m
Vob 0.5% (5000 {‘.br./ho.) H$s à^mdH$m[aVm H$m
‘yë¶m§H$Z {H$¶m J¶m& ’$gb Ad{Y Ho$ Xm¡amZ O~ H$sQ>
g‘{ï>¶m| Zo Am{W©H$ gr‘m (B©Q>rEb) H$mo nma H$a {b¶m h¡,
V~ Xmo ~ma H$sQ>ZmeH$ CnMma {H$E JE h¢& O~ {H$
AZwnMm[aV {H$ñ‘ na Ob H$m {N>‹S>H$md {H$¶m J¶m Am¡a
¶mÑpÀN>H$ (a|S>mo‘mBÁS>) nyU© ãbm°H$ {S>OmBZ ‘| à¶moJ H$s
nwZamd¥{Îm 3 ~ma H$s JB©& g^r àH$ma Ho$ CnMmam| ‘|
H$sQ>ZmeH$m| Ho$ àW‘ {N>‹S>H$md Am¡a Xÿgao {N>‹S>H$md Ho$ Xm¡amZ
CnMma go nhbo Am¡a CnMma Ho$ 1, 3, 7 {XZm| Ho$ ~mX
¶mÑpÀN>H$ ê$n go M¶{ZV ß¶mO Ho$ 7 nm¡Ym| go n[aUm‘ XO©
{H$E JE& n[aUm‘m| ‘| XoIm J¶m h¡ {H$ AZwnMm[aV H$s Anojm
g^r H$sQ>ZmeH$m| go ß¶mO {W«ßg g‘{ï> H$‘ hþB© h¡&
àmo’o$Zmo’$mog Am¡a B{‘S>mŠbmo{àS> XmoZm| EH$ Xÿgao H$m g‘H$j
nm¶m J¶m Am¡a {W«ßg Ho$ {déÕ A{YH$ à^mdH$mar Am¡a AÝ¶
agm¶Zm| H$s VwbZm ‘| nhbo Am¡a Xÿgao {N>‹S>H$md Ho$ Xm¡amZ
ß¶mO {W«ßg g‘{ï> H$mo C„oIZr¶ ê$n go KQ>m¶m h¡&
H$sQ>ZmeH$ {N>‹S>H$md Ho$ 7 {XZm| ~mX {W«ßg g‘{ï> ‘| Am¶r
H$‘r H$s à{VeV Ho$ AmYma na à^mdH$m[aVm H$m H«$‘ Bg
àH$ma h¡ : àmo’o$Zm’$mog (88.2%) ≥ B{‘S>mŠbmo{àS>
(86.31%) > {’$àmo{Zb (81.61%) > Šbmoam§Q´>m{Z{bàmob

Pest management in onion and garlic
a. Evaluation of newer chemicals for
the management of onion thrips, Thrips
tabaci (Thysanoptera: Thripidae)
Field experiment was conducted during rabi,
2017-18 to evaluate the efficacy of newer
insecticides viz., Chlorantraniliprole 18.5% SC
(150 ml/ha), Spinosad 45% SC (160 ml/ha),
Imidacloprid 17.8% SL (100 ml/ha),
Thiamethoxam 25% WG (100 ml/ha), Fipronil
5% SC (1000 ml/ha) and Neem oil 0.5% (5000
ml/ha) along with standard check Profenofos
50% EC (1000 ml/ha) against Thrips tabaci in
onion bulb crop at ICAR-DOGR. Insecticides
treatments were repeated twice during
cropping season when pest population crossed
the economic threshold level (ETL). Whereas,
control were sprayed with water and
experiment was replicated thrice in randomiz-
ed complete block design. Observations were
recorded on seven randomly selected onion
plants for all treatments at before and 1, 3, 7
days after spraying of insecticides during first
and second spray. The results showed that all
insecticides significantly (p<0.001) reduced
onion thrips population than untreated check.
Both profenophos and imidacloprid were
found to be on par and more effective against
thrips and significantly reduced thrips
population in comparison to other chemicals
during first and second spray. The order of
effectiveness on the basis of percentage
reduction of thrips population after insecticidal
spray at 7 DAS was Profenophos (88.82%)≥
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(78.11%) > {W¶m‘oWmoŠg‘ (72.41%) > ñnmBZmog¡S>
(60.10%) > Zr‘ H$m Vob (59.12%) > AZwnMm[aV&
AmJo nm¶m J¶m {H$ AZwnMm[aV H$s VwbZm ‘| àmo’o$Zmo’$mog
CnMma go C„oIZr¶ CnO (48.61%) XO© H$s JB©; Bgr
àH$ma B{‘S>mŠbmo{àS> CnMma ‘| ^r AZwnMm[aV H$s VwbZm ‘|
46.95% A{YH$ CnMma XO© {H$¶m J¶m& n[aUm‘m| go ñnï>
gy{MV hmoVm h¡ {H$ S>rAmoOrAma Ûmam g§ñVwV àmo’o$Zmo’$mog Am¡a
{’$àmo{Zb A~ ^r Q>r. Q>¡~oH$s Ho$ {Z¶§ÌU ‘| à^mdH$mar h¡ O~
{H$ B{‘S>mŠbmo{àS> Am¡a Šbmoam§Q´>m{Z{bàmob O¡go agm¶Zm| H$mo
^r agm¶{ZH$ MH«$U hoVw {N>‹S>H$md H$m¶©H«$‘ ‘| gpå‘{bV {H$¶m
Om gH$Vm h¡& 

Imidacloprid (86.31%)>Fipronil (81.61%)>
Chlorantraniliprole (78.11%) > Thiamethoxam
(72.42%)>Spinosad (60.10%)>Neem oil (59.12%)
> Control. Further, Profenophos treatment was
found to have significant yield (48.61%) in
comparison to control; similarly Imidacloprid
treatment also recorded 46.95% more yield than
control. The results clearly indicates that DOGR
recommendation of Profenophos and Fipronil
are still effective in control of T. tabaci, whereas,
chemicals like Imidacloprid and Chlorantranili-
prole could be also included in the spray
schedule for chemical rotation. 

Vm{bH$m 5.1 : Q>r. Q>¡~oH$s na àW‘ {N>‹S>H$md Ho$ ~mX {d{^Þ H$sQ>ZmeH$m| H$m à^md 
Table 5.1 : Effect of various insecticides on T. tabaci after first spray

H«$. g§. 
S.No.

CnMma 
Treatment

{W«ßg H$s g§»¶m / No. of thrips 

{N>‹S>H$md go nhbo 
Before spray

{N>‹S>H$md Ho$ 1 {XZ
~mX 

1 DAS

{N>‹S>H$md Ho$ 3 {XZ
~mX

3 DAS

{N>‹S>H$md Ho$ 7 {XZ
~mX

7 DAS

Q>r1 T1
Šbmoam§Q´>m{Z{bàmob

Chlorantraniliprole
32.33a (5.76) 19.57bc (4.53) 17.62b (4.31) 11.59c (3.53)

Q>r2 T2
pñnZm°g¡S> 

Spinosad
32.00a (5.74) 17.43c (4.29) 14.06bc (3.87) 12.04c (3.61)

Q>r3 T3
àmo’o$Zmo’$mog 

Profenophos
33.50a (5.87) 11.81d (3.57) 09.76d (3.27) 04.95e (2.43)

Q>r4 T4
B{‘S>mŠbmo{àS> 

Imidacloprid
31.86a (5.73) 19.81bc (4.56) 10.24d (3.34) 05.90de (2.60)

Q>r5 T5
{W¶m‘oWmoŠµO‘ 

Thiamethoxam
32.24a (5.76) 21.86b (4.77) 12.58cd (3.67) 07.33d (2.87)

Q>r6 T6
{’$àmo{Zb 
Fipronil 

31.83a (5.73) 17.67c (4.32) 12.21cd (3.63) 10.31c (3.36)

Q>r7 T7
Zr‘ Vob 

Neem oil
32.33a (5.76) 19.46bc (4.52) 18.17b (4.37) 15.21b (4.02)

Q>r8 T8
gm‘mÝ¶ 

Control
31.24a (5.66) 33.16a (5.84) 39.41a (6.35) 34.95a (5.99)

EbEgS>r LSD 0.57 0.57 0.34 0.53 0.38

grdr CV 5.67 5.67 4.25 7.39 6.20

E’$ F 0.20 0.20 24.93 25.31 62.22 

nr ‘mZ P value NS NS <0.0001 <0.0001 <0.0001

EH$ H$m°b‘ ‘| {H$gr Aja Ho$ ~mX Cgr Aja {bIZo H$m AW© h¡ C„oIZr¶ ê$n go {^Þ Zht h¡ (nr < 0.05) EMEEg={N>‹S>H$md Ho$ ~mX Ho$ K§Q>o;
S>rEEg= {N>‹S>H$md Ho$ ~mX Ho$ {XZ& H$moï>H$ ‘| {XE JE Am§H$‹S>o √x+0.5 n[ad{V©V ‘mZ 
Means followed by the same letter in a column are not significantly different (P< 0.05). HAS = Hours after spraying; DAS
= Days after spraying. Figures in parentheses are √x+0.5 transformed values
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Vm{bH$m 5.2 : Q>r. Q>¡~oH$s na {ÛVr¶ {N>‹S>H$md Ho$ ~mX {d{^Þ H$sQ>ZmeH$m| H$m à^md 
Table 5.2 : Effect of various insecticides on T. tabaci after second spray

H«$. g§. 
S.No.

CnMma 
Treatment

{W«ßg H$s g§»¶m / No. of thrips 

{N>‹S>H$md go nhbo 
Before spray

{N>‹S>H$md Ho$ 1 {XZ
~mX 

1 DAS

{N>‹S>H$md Ho$ 3 {XZ
~mX

3 DAS

{N>‹S>H$md Ho$ 7 {XZ
~mX

7 DAS

Q>r1 T1
Šbmoam§Q´>m{Z{bàmob

Chlorantraniliprole
31.48a (5.67) 12.52cd (3.64) 12.71bc (3.69) 06.89cd (2.81)

Q>r2 T2
pñnZm°g¡S> 

Spinosad
32.33a (5.76) 18.72b (4.44) 16.00b (4.11) 12.90b (3.71)

Q>r3 T3
àmo’o$Zmo’$mog 

Profenophos
34.62a (5.97) 08.19de (3.03) 07.14d (2.85) 03.87d (2.19)

Q>r4 T4
B{‘S>mŠbmo{àS> 

Imidacloprid
38.05a (6.24) 06.86e (2.78) 06.62d (2.75) 05.21d (2.45)

Q>r5 T5
{W¶m‘oWmoŠµO‘ 

Thiamethoxam
35.24a (6.00) 13.67bc (3.83) 13.05bc (3.70) 09.72bc (3.27)

Q>r6 T6
{’$àmo{Zb 
Fipronil 

33.38a (5.86) 07.52e (2.90) 07.48cd (2.91) 06.14cd (2.64)

Q>r7 T7
Zr‘ Vob 

Neem oil
34.00a (5.92) 18.29b (4.38) 14.27b (3.88) 13.90b (3.85)

Q>r8 T8
gm‘mÝ¶ 

Control
34.67a (5.96) 35.01a (5.98) 35.52a (6.03) 29.71a (5.51)

EbEgS>r LSD 0.57 0.72 0.66 0.81 0.80

grdr CV 5.67 6.98 9.80 12.38 13.92

E’$ F 0.20 0.68 18.75 12.28 12.74

nr ‘mZ P value NS NS <0.0001 <0.0001 <0.0001

EH$ H$m°b‘ ‘| {H$gr Aja Ho$ ~mX Cgr Aja {bIZo H$m AW© h¡ C„oIZr¶ ê$n go {^Þ Zht h¡ (nr < 0.05) EMEEg={N>‹S>H$md Ho$ ~mX Ho$ K§Q>o;
S>rEEg= {N>‹S>H$md Ho$ ~mX Ho$ {XZ& H$moï>H$ ‘| {XE JE Am§H$‹S>o √x+0.5 n[ad{V©V ‘mZ 
Means followed by the same letter in a column are not significantly different (P< 0.05). HAS = Hours after spraying; DAS
= Days after spraying. Figures in parentheses are √x+0.5 transformed values

I) ß¶mO Ho$ {W«ßg Ho$ {bE Am{W©H$ gr‘m
(B©Q>rEb) H$m {ZYm©aU 
nN>oVr Iar’$ Ho$ Xm¡amZ ß¶mO ‘| {W«ßg H$s Am{W©H$ gr‘m na
nwZ{d©Mma hoVw 8 nyd©-{ZYm©[aV Am{W©H$ gr‘m/H$ma©dmB©
gr‘mAm| (EQ>r) ¶m{Z 0.5, 1.0, 2.0, 4.0, 5.0, 6.0,
8.0, 10.0 {W«ßg/nÎmr (Q>rEb) Am¡a {Z¶§{ÌV
(AZwnMm[aV) na EH$ AÜ¶¶Z {H$¶m J¶m& àË¶oH$ H$ma©dmB©
gr‘m Ho$ {bE VrZ nwZamd¥{Îm¶m§ H$s JB©& àË¶oH$ CnMma ‘|
{Z¶{‘V ê$n go (gámh ‘| Xmo ~ma) {W«ßg H$s g§»¶m/nÎmr
VWm {W«ßg H$s g§»¶m/nÎmr/{XZ H$s JUZm [a¶yS>m Ed§ AÝ¶
(2007) Ûmam gwPmB© JB© {d{Y go H$s JB©& O~ ^r {W«ßg
g‘{ï> nyd©-{ZYm©[aV H$ma©dmB© gr‘m H$mo nma H$a JB©, g§ñVwV

b. Determination of Economic
Threshold Level (ETL) for onion thrips
A study was conducted during late kharif with
eight pre-determined level of economic
threshold level /action threshold level (ATs) i.e.
0.5, 1.0, 2.0, 4.0, 5.0, 6.0, 8.0, 10.0 thrips per leaf
(TL) and Control (Untreated) to revisit the ETL
for onion thrips. For each ATs three replications
were maintained. Thrips population in each
treatment was counted regularly (twice a
week). Observations on thrips per leaf, and
thrips per leaf per day were worked out as per
methodology suggested by Rueda et al. (2007).
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{’$àmo{Zb (1 {‘.br./br. H$s Xa go) H$m AZwà¶moJ {H$¶m
J¶m& àË¶oH$ CnMma ‘| H§$X CnO Am¡a loUr XO© {H$¶m J¶m&
àË¶oH$ H$ma©dmB© gr‘m Ho$ {bE H$sQ>ZmeH$ AZwà¶moJ H$m Hw$b
{Zdoe Ed§ n[aMmbZ bmJV Am¡a à{Vbm^ H$m Am¡gV Xa
(E‘AmaAma) H$s JUZm H$s JB©& n[aUm‘m| go ñnï> hþAm h¡
{H$ 0.5 Am¡a 1.0 {W«ßg/nÎmr H$s H$ma©dmB© gr‘m (Vm{bH$m
5.3) go CƒV‘ H§$X CnO Am¡a A{YH$ g§»¶m ‘| E-loUr
Ho$ H§$X àmá hþE h¢& àË¶oH$ nÎmr ‘| 5.0 {W«ßg H$s H$ma©dmB©
gr‘m (Vm{bH$m 5.4) ‘| CƒVa E‘AmaAma XO© hþB©&

Whenever the population crosses the pre-
determined ATs, recommended dose of
Fipronil (@ 1ml/lit) was applied to control the
population level. Total input and operational
cost of pesticide application for each ATs were
computed and marginal rate of return (MRR)
was worked out. Results revealed highest bulb
yield and more number of A-grade bulbs in 0.5
and 1.0 thrips/leaf Action Thresholds (Table
5.3). Higher MRR was recorded with the action
threshold 5.0 thrips per leaf (Table 5.4).

Vm{bH$m 5.3 : {d{^Þ H$ma©dmB© gr‘mAm| ‘| ß¶mO H§$X CnO, AZwnm{VH$ Am‘mn (E Ed§ ~r J«oS>)
Table 5.3 : Onion bulb yield, proportion of size (A & B grade) in different action threshold

H$ma©dmB© gr‘m
Action Threshold

H§$X CnO (Q>Z/ho.) 
Bulb Yield (tha-1)

E-J«oS> H§$X (%)
A-grade bulb (%)

~r-J«oS> H§$X (%)
B-grade bulb (%)

0.5 50.5a 29.9a 39.0abc

1.0 49.9ab 27.0ab 38.4bc

2.0 46.0abc 25.6abc 42.5ab

4.0 45.1bc 25.8abc 39.4abc

5.0 42.1c 23.0bcd 44.1a

6.0 35.3d 21.1cd 40.1abc

8.0 34.7d 20.8d 40.9abc

10.0 34.9d 20.9d 40.7abc

H§$Q´>mob Control 23.9e 16.1e 39.0abc

a AmgÞ CnMmam| Ho$ ~rM {Z¶§ÌU bmJV d¥{Õ Ûmam {d^m{OV ewÕ bm^ d¥{Õ Ho$ ê$n ‘| JUZm
aCalculated as net benefit increment divided by control cost increment between adjacent treatments 

Vm{bH$m 5.4 : {W«ßg à{V nÎmr H$ma©dmB© gr‘m (EQ>r) Ho$ {dH$mg Ho$ {bE à{Vbm^ H$m Am¡gV Xa (E‘AmaAma) H$m {dûcofU 
Table 5.4 : Marginal rate of return (MRR) analysis for the development of thrips per leaf action
threshold (AT)

H$ma©dmB© gr‘m
Action

Threshold

CnO (Q>Z/ho.)
Yield tha-1

gH$b Am¶ (ê$)
Gross income

(Rs)

{N>‹S>H$mdm| H$s
g§»¶m 

No. of Sprays

{Z¶§ÌU bmJV
(ê$) 

Control Cost
(Rs)

ewÕ Am¶ (ê$)
Net income

(Rs)

E‘AmaAmaa
MRRa

0.5 50.5a 252500 6 10200 242300 2.0

1.0 49.9ab 249500 5 8700 240800 10.2

2.0 46.0abc 230000 4 6800 223200 3.0

4.0 45.1bc 225500 3 5300 220200 18.8

Continued on next page...
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H$) Aa{Mßg ‘¡H$bmo{ng (Q>m°aQ´>r{gS>o :
bonrS>m°nQ>oam) ZE ‘oO~mZ H$m [aH$mS>© : nyUo,
^maV go bhgwZ H$m EH$ C^aVm H$sQ> 
Q>m°a{Q´>{gS²g Am{W©H$ ê$n go à‘wI H¥${f Ed§ dm{ZH$s ZmeOrd
h¡ Omo nyao {dœ ‘| ì¶má h¡& dV©‘mZ AÜ¶¶Z a~r 2018 Ho$
Xm¡amZ nyUo, ^maV ‘| nhbr ~ma bhgwZ (E{b¶‘ g¡Q>rd‘) ‘|
Aa{Mßg ‘¡H$bmo{ng (Q>m°a{Q´>{gS>o : bonrS>m°nQ>oam) H$s ‘m¡OyXJr
XO© H$s JB© h¡& BZ Q>m°a{Q´>{gS²g H$m bmdm© nm¡Ym| Ho$ Amg-
nmg H$s n{Îm¶m| ‘| nm¶m OmVm h¡ Am¡a CZ‘| go Amhma J«hZ
H$aVm h¡, AV: BÝh| br’$-Q>m¶g© H$hm OmVm h¡& bmdm ‘| EH$
{dbjU ^yam àmoWmoam{gH$ erëS> Am¡a EH$ nVbr g’o$X aoIm
hmoVr h¡ Omo àmoWoa¡Šg go hoS> H¡$ßgyb H$m gr‘m§H$Z H$aVr h¡&
d¶ñH$ nV§Jo N>moQ>o, Am‘ Vm¡a na àH¥${V go {ZemMa Am¡a
BgH$m AJ«nj ahñ¶‘¶ a§Jm| O¡go ñboQ>r, ^yam, añQ> ¶m Q>¡Z
a§J H$m hmoVm h¡, H$^r H$^r a§JrZ ‘m{Hª$½g ^r hmoVo h¢& n§Im|
H$mo EH$ gnmQ> N>V H$s Vah aIVm h¡& AJ«nj ‘| EH$ Jmob-
ZwH$sbr EnoŠg hmoVr h¡& ß¶ynm Jham ^yam go H$mbo a§J ‘|;
b§~dY© bå~m Am¡a nVbm hmoVm h¡ Omo aoe Ho$ KZo Omb go
{Kam hmoVm h¡& hëHo$ go ‘Ü¶‘ ñVa Ho$ g§H«$‘U (nm¡Ym| H$mo
5-8% j{V) ‘| {d{eï> ê$n ‘| n{Îm¶m| H$mo ~m§YZo Am¡a IwaMZo
Ho$ bjU XoIo JE h¢& AmJo, BgH$s nhMmZ H$s nw{ï> S>rEZE
AZwH«$‘U go hþB©& ãbmñQ> (~rEbEEgQ>r) {dûcofU go ñnï>
hþAm h¡ {H$ BgH$m AZwH«$‘U nyd© ‘| Bñbm‘m~mX, nm{H$ñVmZ
go àñVwV E. ‘¡H$bmo{ng (OrZ ~¢H$ EŠgoeZ Zå~a
KX860278.1) Ho$ AZwH«$‘U go 100% ‘ob ImVm h¡& Eogm
àVrV hmoVm h¡ {H$ ¶h ZmerOrd bhgwZ Ho$ {bE EH$ IVam
h¡ Am¡a Bggo ̂ {dî¶ ‘| AÝ¶ ‘hËdnyU© H¥${f ’$gbm| na Ymdm
~mobZo H$s gå^mdZm h¡& ^{dî¶ ‘| CnO Ho$ ZwH$gmZ go ~MZo

c. New host record of Archips
machlopis (Tortricidae: Lepidoptera),
an emerging pest of garlic from Pune,
India

Tortricids are economically important as
agricultural and forestry insect pest distributed
worldwide. The present study records the
occurrence of Archips machlopis (Tortricidae:
Lepidoptera) on garlic (Allium sativum) from
Pune, India for the first time during rabi 2018.
Larvae have a characteristic brown prothoracic
shield, and a narrow white line that demarcates
the head capsule from prothorax. Adult moths
are small, typically nocturnal in nature and
have cryptically coloured forewings in grey,
brown, rust, or tan, occasionally with colourful
markings. Wings are held like a flattened roof
at repose. Forewings have a prominent round-
pointed apex. Pupa are dark-brown to black;
cremaster elongate and tapered, enclosed
within a dense web of silk. Mild to moderate
level of infestation (5–8% damaged plants) with
typical leaf-tying and scraping symptom was
observed. BLAST analysis revealed that
sequence matched 100% within the previously
submitted sequence of A. machlopis (gene bank
accession number: KX860278.1), a population
from Islamabad, Pakistan. This pest seems to be
a new threat to garlic, and has a possibility of

H$ma©dmB© gr‘m
Action

Threshold

CnO (Q>Z/ho.)
Yield tha-1

gH$b Am¶ (ê$)
Gross income

(Rs)

{N>‹S>H$mdm| H$s
g§»¶m 

No. of Sprays

{Z¶§ÌU bmJV
(ê$) 

Control Cost
(Rs)

ewÕ Am¶ (ê$)
Net income

(Rs)

E‘AmaAmaa
MRRa

5.0 42.1c 210500 3 5300 205200 42.5

6.0 35.3d 176500 2 4500 172000 4.2

8.0 34.7d 173500 2 3800 169700 -

10.0 24.9e 124500 0 0 124500 -

H§$Q´>mob Control 23.9e 119500 0 0 119500 -

aAmgÞ CnMmam| Ho$ ~rM {Z¶§ÌU bmJV d¥{Õ Ûmam {d^m{OV ewÕ bm^ d¥{Õ Ho$ ê$n ‘| JUZm
aCalculated as net benefit increment divided by control cost increment between adjacent treatments 

Continued from previous page...
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Ho$ {bE bhgwZ ‘| H$sQ> O¡d {dkmZ Am¡a EH$sH¥$V à~§YZ
VH$ZrH$m| Ho$ ~mao ‘| A{YH$ OmZH$mar H$m AÜ¶¶Z H$aZo H$s
Amdí¶H$Vm h¡& 

attacking other agriculturally important crops
in future. Further details on the pest bioecology
and integrated management techniques in
garlic to avoid future yield loss need to be

E) j{V Ho$ bjU ~r) E. ‘¡H$bmo{ng H$m bmdm© gr) E. ‘¡H$bmo{n H$m ß¶yno S>r) d¶ñH$ E. ‘¡H$bmo{n
A) Damage symptom B) Larvae of A. machlofis C) Pupae of A. machlofis D) Adult ofA. machlofis

{MÌ 5.6 : br’$-Q>m¶a, Aa{Mßg ‘¡H$bmo{ng
Fig. 5.6 : Leaf-tier, Archips machlopis
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n[a¶moOZm 6 : ß¶mO Am¡a bhgwZ H$m ’$gbmoÎma
à~§YZ 

6.1 {Z¶§{ÌV ß¶mO ^§S>maU J¥h H$s ê$n-aoIm Ed§
{dH$mg 
ß¶mO, {d{^Þ àH$ma Ho$ gbmX, VaH$m[a¶m|, ñZ¡Šg ‘| à‘wI
KQ>H$ gãOr h¡ {Ogo nyao Xoe ‘| ì¶mnH$ ê$n go Cn^moJ {H$¶m
OmVm h¡& ß¶mO Ho$ df©^a Ho$ Cn^moJ Ho$ ~mdOyX BgH$m
CËnmXZ VrZ ¶m{Z Iar’$, nN>oVr Iar’$ Am¡a a~r F$VwAm|
‘| {H$¶m OmVm h¡& a~r F$Vw H$s ’$gb CnO ß¶mO CËnmXZ
H$m 60% h¡ Omo ‘mM© go OyZ Ho$ Xm¡amZ ~mOmam| ‘| CnbãY
hmoVm h¡& Bgr ’$gb H$s CnO go Cn^moº$mAm| H$s ‘m§J àË¶oH$
df© AŠQy>~a-Zdå~a VH$ nyar H$s OmVr h¡ O~ VH$ Iar’$
’$gb H$s CnO ~mOmam| VH$ Zht bm¶r OmVr h¡& AV: ¶h
‘hËdnyU© h¡ {H$ Xoe ‘| Bg à‘wI gãOr H$s Any{V© ~ZmE
aIZo hoVw a~r ‘m¡g‘ Ho$ ß¶mO H$mo g’$bVmnyd©H$ ^§S>m[aV
H$aZm ‘hËdnyU© h¡& ß¶mO EH$ AY©-ZmedmZ ’$gb h¡ Am¡a
’$gb H$m 30-40% ^mJ ^§S>maU Ho$ Xm¡amZ {d{^Þ H$maUm|
go Zï> hmo OmVm h¡ Omo emar[aH$ ^ma H$s j{V, A§Hw$aU, g‹S>Z
Am{X VH$ hr gr{‘V Zht h¡& AgmYmaU pñW{V¶m| O¡go
àmH¥${VH$ AmnXmAm| go ¶h j{V 40% go ̂ r A{YH$ hmo OmVm
h¡ {Oggo ‘m§J Am¡a Amny{V© XmoZm| na X~md n‹S>Vm h¡& Amny{V©
H$s ApñWaVm go ~mOma ‘| g§H$Q> n¡Xm hmoVm h¡ {Oggo ß¶mO
Ho$ ‘yë¶ VoOr go ~‹T>Vo h¢ Am¡a Cn^oº$mAm| H$mo à^m{dV H$aVm
h¢& Cƒ Vmn‘mZ Am¡a {ZåZ gmno{jH$ Z‘r go ß¶mO Ho$ ^ma
‘| A{YH$ j{V hmoVr h¡& {ZåZ Vmn‘mZ Am¡a {ZåZ gmno{jH$
Z‘r go A{YH$ A§Hw$aU hmoVm h¡& Cƒ Vmn‘mZ Am¡a Cƒ
gmno{jH$ Z‘r go ß¶mO Ho$ g‹S>Z go A{YH$ j{V hmoVr h¡&
gm‘mÝ¶ Vm¡a na, ß¶mO Ho$ ^§S>maU Ho$ {bE Xmo lo{U¶m| Ho$
Vmn‘mZ H$s {g’$m[ae H$s OmVr h¡, {ZåZ Vmn‘mZ ^§S>maU
(0-50 go.) VWm Cƒ Vmn‘mZ ^§S>maU (25-300 go.)&
XmoZm| hr pñW{V¶m| Ho$ {bE gmno{jH$ Z‘r (AmaEM) 60-
70% h¡& Vmn‘mZ H$s 5-250 go. loUr ‘| ß¶mO H$m œgZ
A{YH$ hmoVm h¡ {Oggo A{YH$ j{V hmoVr h¡&

^§S>maU J¥h H$s ê$naoIm
Cnamoº$ VÏ¶m| go ¶h ñnï> h¡ {H$ ß¶mO ^§S>maU Ho$ {bE
A{^¶m§{ÌH$ ê$n go AÀN>r Vah ~Zr g§aMZm H$s {ZVm§V

Project 6 : Post-harvest Management of
Onion and Garlic

6.1 Design and development of
controlled onion storage structure
Onion, a vegetable that is a major constituent in
a variety of salads, curries, and snack foods, is
widely consumed across the country.
Notwithstanding its yearlong consumption,
onion is only cultivated in three seasons i.e.
during kharif, late kharif, and rabi. The crop
harvested during rabi accounts 60% of onion
production hit the markets from March to June.
The same crop must continue to meet the
consumer demand till the month of October-
November every year before kharif crop is
harvested and brought to market. It is therefore
vital to successfully store rabi onion in order not
to break the supply. Onion is semi-perishable
crop and 30-40% of crop is lost during storage
due to various reasons including physiological
weight loss, sprouting, rotting etc. In
extraordinary situations, losses go beyond 40%
creating stress on demand and supply. The
volatility in supply creates market distress
causing steep rise in the price of onion affecting
the end consumers. High temperature and low
relative humidity leads to more weight loss.
Low temperature and low relative humidity
leads more sprouting. High temperatures and
high relative humidity leads to more rotting
losses. In general, there are two temperature
ranges recommended for storage of onion, low
temperature (0-5°C) storage and high
temperature (25-30°C). Relative humidity of 60-
70% at both the conditions. Respiration of onion
is more in the temperature range of 5-25°C and
leads to more losses.

Design of storage structure 

From the above points it is clear that there is a

’$gbmoÎma àm¡Úmo{JH$s 
Post-Harvest Technology
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Amdí¶H$Vm h¡ Omo ß¶mO H$s ^§S>maU j{V H$mo H$‘ H$aZo Ho$
{bE Amdí¶H$ {Z¶§{ÌV pñW{V¶m| (Vmn‘mZ Am¡a gmno{jH$
Z‘r) H$m aIaImd H$a gHo$ Am¡a {OgH$m {Z‘m©U Am¡a
n[aMmbZ bmJV H$‘ hmo&

• dV©‘mZ AÝdofU H$m CÔoí¶ ß¶mO Ho$ H§$Xm| H$mo Cn¶wº$
d|Q>rboeZ Ho$ VhV {Z¶§{ÌV pñW{V¶m| ‘| ^§S>maU {H$¶m
Om gHo$ Vm{H$ H§$Xm| ‘| A§Hw$aU, g‹S>Z VWm ^ma ‘| j{V
H$mo H$‘ H$aVo hþE, {ZåZ D$Om© Ho$ Cn¶moJ go H§$Xm| H$s
^§S>maU Ad{Y ‘| d¥{Õ hmo gHo$& {Z¶§{ÌV ^§S>maU H$s
{S>OmBZ Am¡a {Z‘m©U H$m¶© gaH$mar {ZOr ^mJrXmar Ho$
VhV H$bm ~m¶moQ>oH$ àmBdoQ> {b{‘Q>oS>, nyUo Ho$ gmW
{‘bH$a {H$¶m J¶m& 

• ^§S>maU g§aMZm H$s ê$naoIm Bg àH$ma V¡¶ma {H$¶m J¶m
{H$ Bg‘| Vmn‘mZ 27±20 go. Am¡a AmaEM 60-65%
Ho$ gmW dm¶w n[aMmbZ àUmbr H$m aIaImd hmo gHo$&
2 Q>Z j‘Vm dmbo EH$ ̂ §S>maU g§aMZm H$m {dH$mg {H$¶m
J¶m {Og‘| dm¶w H$m g§MaU Bg àH$ma hmo {H$ ^§S>maU ‘|
aIo JE g^r ß¶mOm| H$mo n¶m©á hdm {‘b gHo$& ^§S>maU
‘| 4 ‘B© 2018 H$mo 2 Q>Z ß¶mO ({H$ñ‘ : ̂ r‘m {H$aU)
H$mo ̂ §S>maU ‘| aIm J¶m Am¡a {Z¶{‘V A§Vamb na ̂ §S>maU
go g§~§{YV S>mQ>m XO© {H$¶m J¶m& ß¶mO ‘| ^§S>maU j{V
go g§~§{YV S>mQ>m Vm{bH$m 6.1 ‘| Xem©¶m J¶m ho&  

• {S>OmBZ {H$E JE ^§S>maU g§aMZm ‘| ^§S>m[aV ß¶mO Ho$
H§$Xm| ‘| emar[aH$ ^ma H$s j{V H$mo C„oIZr¶ ê$n go
H$‘ H$aZo, Adm§{N>V A§Hw$aU Am¡a g‹S>Z Ho$ amoH$Wm‘ Ho$
{bE Amdí¶H$ pñW{V¶m| (Vmn‘mZ 27±20 go. VWm
AmaEM 60-65% Ho$ gmW Cn¶wº$ dmVZ) H$m
aIaImd hmo gHo$& 

• S>rAmoOrAma-{Z¶§{ÌV ^§S>maU H$s AdYmaUm Ho$ noQ>|Q>
hoVw noQ>|Q> H$m¶m©b¶, ‘w§~B© ‘| AmdoXZ g§»¶m
201821049581 àñVwV {H$¶m J¶m {OgH$m erf©H$
"'E ñQ>moaoO ñQ´>ŠMa ’$m°a ñQ>mo[a¨J Amo{Z¶Z ~ë~g² EÊS>
E ‘oWS> Xo¶aAm°’$'' h¡&

bm^
• Zd {dH${gV {Z¶§{ÌV ̂ §S>maU g§aMZm ‘| ̂ §S>maU Ho$ Mma

‘mh ~mX H$s Hw$b j{V erV ^§S>maU H$s j{V Ho$ g‘mZ
hr ahr h¡& Zd ^§S>maU g§aMZm ‘| Hw$b j{V 7.14%
ahr h¡& 

strong need for development of well-
engineered onion storage structure that can
maintain the controlled conditions
(temperature and Relative Humidity) that are
required for reducing storage losses of onion
with low cost of construction and running. 

• The objective of the present invention was
to store onion bulbs in controlled conditions
with proper ventilation that enhance
storage life significantly by utilizing low
energy while minimizing sprouting, rotting,
and physiological weight loss. The design
and development of the controlled storage
was done under Public Private Partnership
mode with Kala Biotech Pvt. Ltd., Pune.

• The storage structure was designed to
maintain temperature of 27 ± 2 °C and RH
of 60–65% with air circulation system. A
storage structure of two tonne capacity was
developed with a special feature to circulate
the air in such a way that almost all the
onion stored in the storage receives proper
air. Two tonne of onion (Variety: Bhima
Kiran) was kept in the storage on 4 May
2018 and all the data related to storage was
recorded at regular intervals. The data on
storage losses of onion is given in Table 6.1. 

• The storage structure designed has
maintained conditions that are necessary
(temperature of 27 ± 2 °C and 60–65% RH
and proper aeration) for significantly
reducing physiological weight loss,
unwanted sprouting and rotting in stored
onion bulbs. 

• The concept of DOGR-controlled storage is
filed for patent at Patent Office, Mumbai
with the application number 201821049581
titled “A storage structure for storing onion
bulbs and a method thereof”.

Advantages

• Total losses after four months of storage in
newly developed controlled storage
structure was almost equal to cold storage.
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Vm{bH$m 6.1 : ^§S>maU Ho$ Xm¡amZ ß¶mO ‘| j{V 
Table 6.1 : Losses of onion during storage

à{VH¥${V
([aßbrHo$eZ)
Replication

g‹S>Z (%)
Rotting (%)

A§Hw$aU (%)
Sprouting (%)

Hw$b ^ma H$s j{V (%) 
(emar[aH$ ^ma, g‹S>Z Am¡a A§Hw$aU

H$s j{V g{hV) 
Total Weight Loss (%)

(including physiological weight
loss, rotting and sprouting)

^§S>maU Ho$ 60
{XZm| Ho$ ~mX 
60 DAS

^§S>maU Ho$ 120
{XZm| Ho$ ~mX 
120 DAS

^§S>maU Ho$ 60
{XZm| Ho$ ~mX
60 DAS

^§S>maU Ho$ 120
{XZm| Ho$ ~mX
120 DAS

^§S>maU Ho$ 60
{XZm| Ho$ ~mX
60 DAS

^§S>maU Ho$ 120
{XZm| Ho$ ~mX
120 DAS

1 1.92 3.85 0 0 0.17 7.16

2 1.23 4.85 0 0 0.00* 7.84

3 2.52 5.40 0 0 0.25 7.52

4 1.21 3.94 0 0 0.00 6.99

5 1.26 4.40 0 0 0.00 8.46

6 1.31 4.12 0 0 0.00 7.63

7 2.81 6.02 0 0 0.49 6.32

8 2.16 5.04 0 0 0.96 5.49

9 2.30 4.98 0 0 0.57 6.82

àË¶oH$ [aßbrHo$eZ ‘| Am¡gV ß¶mO Ho$ 10 H«o$Q²g& DAS: Days After Storage. Each replication is average of 10 crates of onion.

*¶Ú{n 1.23% H$s g‹S>Z hþB© h¡ naÝVw ^ma ‘| j{V eyÝ¶ à{VeV ahm h¡ Š¶m| {H$ ^§S>maU g§aMZm ‘| ß¶mOm| H$mo ^§S>m[aV H$aZo na ^ma ‘| d¥{Õ hþB©
h¡& {Z¶§{ÌV pñW{V¶m| Ho$ A§VJ©V g§gm{YV ß¶mOm| H$mo ^§S>m[aV H$aZo na ^ma ‘| d¥{Õ hþB© Am¡a EH$ gámh ‘| pñWa hmo JB©& 
*Though there is a 1.23% rotting still the total weight loss is 0%, it is because of the increase of weight of onion after storage
in the storage structure. The cured onion when stored in the storage structure at controlled conditions, the weight increased
and stabilised within a week. 

• ß¶mO Ho$ erV ^§S>maU ‘|, ^§S>maU Ho$ ~mX A§Hw$aU H$s
~‹S>r g‘ñ¶m h¡& XoIm J¶m h¡ {H$ erV ̂ §S>maU go {ZH$mbZo
Ho$ 15 {XZm| Ho$ ̂ rVa hr 27% H§$Xm| ‘| A§Hw$aU hmo OmVm
h¡& O~ {H$ Zd {Z{‘©V {Z¶§{ÌV ^§S>maU J¥h go ß¶mOm|
H$mo ~mha {ZH$mbZo Ho$ EH$ ‘mh ~mX ̂ r A§Hw$aU Zht XoIm
J¶m h¡&  

• erV ^§S>maU 0-50 go. Ho$ n[aMmbZ IM© H$s VwbZm ‘|
H$‘ IM© H$m AmH$bZ h¡ Š¶m| {H$ {Z¶§{ÌV ^§S>maU J¥h
‘| 27± 20 go. Ho$ aIaImd ‘| D$Om© H$s Amdí¶H$Vm
H$‘ hmoVr h¡& 

• erV ^§S>maU H$s VwbZm ‘| Bg g§aMZm H$m {Z‘m©U IM©
^r H$‘ hmoVm h¡ Š¶m| {H$ erV ^§S>maU ‘| 0-50 go. Ho$

The total losses were 7.14% in controlled
structure. 

• Post storage sprouting is a major bottleneck
in cold storage of onion. It has been
observed about 27% bulbs sprout within 15
days of it is taken out from cold storage.
Where as in newly developed controlled
structure, the sprouting was not observed
even after one month after it is taken out
from the storage.

• Running cost of this structure is expected to
be less as compared to cold storage at 0-5
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aIaImd ‘| gw{dYmAm| Am¡a ~w{Z¶mXr Amdí¶H$VmE§
A{YH$ hmoVr h¢& 

• {ZåZ j‘Vm, 2 Q>Z {OVZm H$‘ j‘Vm dmbr g§aMZm
H$m {Z‘m©U ̂ r gå^d h¡ {Ogo 2000 Q>Z H$s j‘Vm VH$
~‹T>m¶m Om gH$Vm h¡& 

• Iar’$ Am¡a a~r ‘m¡g‘m| Ho$ Xm¡amZ Bgo ß¶mOm| Ho$ g§gmYZ
Ho$ {bE ^r Cn¶moJ {H$¶m Om gH$Vm h¡&

• ¶h g§aMZm, Iar’$ ‘m¡g‘ Ho$ ß¶mOm| H$mo ZJÊ¶ A§Hw$aU
Ho$ gmW ^§S>m[aV H$aZo ‘| ^r Cn¶moJr h¡& Iar’$ F$Vw Ho$
ß¶mOm| H$m ^§S>maU EH$ ~‹S>r g‘ñ¶m h¡&

• Bg g§aMZm H$mo AÝ¶ CÔoí¶m| O¡go Ho$bm| H$mo nH$mZo VWm
AÝ¶ AZwà¶moJm| Ho$ {bE hëHo$ ~Xbmd ¶m Amdí¶H$
gw{dYmAm| H$mo Omo‹S>H$a ^r Cn¶moJ {H$¶m Om gH$Vm h¡& 

• {H$gmZm| Ûmam AnZo IoVm| ‘| ̂ r H$‘ j‘Vm dmbr g§aMZm
H$m AmgmZr go {Z‘m©U {H$¶m Om gH$Vm h¡ Vm{H$ ‘w»¶
F$Vw Ho$ Xm¡amZ naoemZrnyU© {~H«$s go ~Mm Om gHo$
{deofH$a ‘Ü¶ àXoe, amOñVmZ, CÎma àXoe, {X„r Am¡a
{~hma ‘| Ohm§ Vmn‘mZ 460 go. VH$ ~‹T> OmVm h¡ Am¡a
ß¶mOm| Ho$ ^§S>maU ‘| ~‹S>r H${R>ZmB© hmoVr h¡&

°C, as the energy required to maintain 27 ±
2 °C in controlled structure will be easier.

• Construction cost of controlled structure is
also expected to be less compared to cold
storage as the facilities and infrastructure
required are more for cold storage to
maintain at 0-5°C.

• It is possible to construct for low capacity as
low as 2 tonne and can be scaled up to 2000
tonne.

• It can also be utilised for curing of onion
during kharif and rabi season.

• This structure will be useful to store kharif
onion with negligible sprouting which is a
major constraint for storage of kharif onion.

• The same structure can be utilised for other
purposes also, like banana ripening and
other applications with little modification or
addition of required facility. 

• It can be constructed by farmers also at their
field with low capacity to avoid distress
selling during main season (May-June)
especially in Madhya Pradesh, Rajasthan,
Uttar Pradesh, Delhi and Bihar where
temperature goes up to 46°C and storage of
onion is extremely difficult. 

{MÌ 6.1 : AmB©grEAma-S>rAmoOrAma Ûmam {dH${gV {Z¶§{ÌV
^§S>maU J¥h H$s aMZm
Fig. 6.1 : Design of controlled storage structure
developed by ICAR-DOGR

6.2 Iar’$ ‘m¡g‘ Ho$ Xm¡amZ ß¶mO Ho$ ^§S>maU ‘|
j{V H$m ‘yë¶m§H$Z 
df© 2018-19 Ho$ Iar’$ ‘m¡g‘ Ho$ Xm¡amZ EH$ hr àH$ma
H$h pñW{V¶m| ‘| {H$ñ‘m| (^r‘m gwna, ^r‘m S>mH©$ aoS>, ^r‘m
ew^«m, ^r‘m g’o$X, ^r‘m œoVm Am¡a ^r‘m amO) H$m amonU
{H$¶m J¶m& H§$Xm| H$mo hdmXma ̂ §S>maU g§aMZm ‘| ̂ §S>m[aV {H$¶m
J¶m& ^§S>maU Ho$ Xm¡amZ A§Hw$aU, g‹S>Z VWm ^ma H$s Hw$b
j{V XO© H$s JB©& ^§S>maU Ho$ 30 {XZm| Ho$ ^rVa 3.11 go

6.2 Evaluation of storage losses of
onion during kharif season
Varieties (Bhima Super, Bhima Dark Red,
Bhima Shubra, Bhima Safed, Bhima Shweta and
Bhima Raj) were planted under similar
conditions during kharif season 2018-19. The
bulbs were stored in ventilated storage
structure. During storage observations on
sprouting, rotting and total weight loss were
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9.27% H§$Xm| ‘| A§Hw$a {ZH$b AmE BZ‘| ^r‘m S>mH©$ aoS> ‘|
H$‘ A§Hw$aU VW ^r‘m amO ‘| gdm©{YH$ A§Hw$aU XoIm J¶m&
^§S>maU Ho$ 60 {XZm| Ho$ ~mX A§Hw$[aV H§$Xm| H$m à{VeV
34.14 go 54.08 hmo J¶m h¡ Am¡a H$‘ A§Hw$aU ^r‘m S>mH©$
aoS> ‘| VWm gdm©{YH$ A§Hw$aU ^r‘m amO ‘| XoIm J¶m& ß¶mOm|
Ho$ ^ma ‘| Hw$b j{V 44.42 go 65.80% Ho$ ~rM ahr h¡& 

6.3 Vmoa dmbo Am¡a {~Zm Vmoa dmbo ß¶mO Ho$ H§$Xm|
‘| O¡dagm¶{ZH$ {^ÞVmE§
Vmoa> dmbo ß¶mO H$m, ImZo ¶mo½¶ hmoZo Ho$ ~mdOyX, {dnUZ ¶m
^§S>maU Zht {H$¶m Om gH$Vm h¡ Am¡a Am‘Vm¡a na Bgo IoV
‘| N>mo‹S> {X¶m OmVm h¡ ¶m H$^r-H$^r ß¶mO Ho$ [a¨J CËnmXm|
‘| Cn¶moJ {H$¶m OmVm h¡, {OÝh| H§$X Ho$ ‘Ü¶ ^mJ H$s
Amdí¶H$Vm Zht hmoVr h¡& Vmoa dmbo ß¶mO go Am{W©H$ j{V
Ho$ H$maU, BZ H§$Xm| H$s agm¶{ZH$ JwUdÎmm H$s gyMZmE§ Zht
h¢& Bg AÜ¶¶Z ‘| Vmoa Am¡a {~Zm Vmoa dmbo ß¶mO Ho$
O¡dagm¶{ZH$ JwUm| ‘| {^ÞVmAm| H$m AmH$bZ {H$¶m J¶m h¡& 

df© 2017-18 H$s nN>oVr Iar’$ Ho$ Xm¡amZ ß¶mO H$s {H$ñ‘m|
(^r‘m {H$aU, ^r‘m e{º$, ^r‘m œoVm Am¡a EZ-2-4-1)
H$mo g‘mZ nmbZ nÕ{V¶m| H$mo AnZmVo hþE CJm¶m J¶m h¡&
Cd©aH$m| Am¡a H$sQ>ZmeH$m| Ho$ g§ñVwV IwamH$m| H$mo eoS>çyb Ho$
AZwgma g‘mZ ê$n go Cn¶moJ {H$¶m J¶m& 

CnO àm{á Ho$ nümV g‘mZ Am‘mn Ho$ Vmoa Am¡a {~Zm Vmoa
dmbo> H§$Xm| H$mo O¡dagm¶{ZH$ {dûcofU Ho$ {bE MwZm J¶m& nm§M
H§$Xm| H$mo N>rbH$a Am¡a H$mQ>H$a noñQ> Ho$ ê$n ‘| nrgm J¶m&
{dûcofU hoVw noñQ> go à{V{Z{Y Z‘yZo {bE JE& Bgo VrZ ~ma
Xmoham¶m J¶m& {~Zm Vmoa dmbo ß¶mO ‘| Q>rEgEg H$s ‘mÌm
12.03 go 12.930 {~«Šg Ho$ ~rM nm¶r J¶r, Ý¶yZV‘ EZ-
2-4-1 ‘| Am¡a A{YH$V‘ ^r‘m {H$aU ‘|& Vmoa dmbo> Z‘yZm|
‘| Q>rEgEg H$s ‘mÌm 11.27 go 11.830 {~«Šg Ho$ ~rM
nm¶r J¶r& Vmoa Am¡a {~Zm Vmoa dmbo H§$Xm| H$s Z‘r H$s ‘mÌm
‘| H$moB© {deof AÝVa Zht XoIm J¶m& {~Zm Vmoa dmbo H§$Xm| Ho$
Z‘yZm| ‘| Z‘r H$s ‘mÌm 84.12 go 85.38% Vmoa dmbo H§$Xm|
‘| 84.45 go 84.97% Ho$ ~rM XO© {H$¶m J¶m& {~Zm Vmoa
dmbo H§$Xm| ‘| ’o$Zmb H$s ‘mÌm 26.17 go 48.67 {‘.J«m.
OrEB©/100 J«m. Ho$ ~rM nm¶r J¶r, Ý¶yZV‘ ^r‘m œoVm ‘|
Am¡a CƒV‘ EZ-2-4-1 ‘|& Vmoa dmbo ß¶mO ^r‘m œoVm,
^r‘m {H$aU, EZ-2-4-1 VWm ^r‘m e{º$ ‘| Hw$b ’o$Zmb
H$s ‘mÌm H«$‘e: 27.00, 52.17, 61.33 Am¡a 65.83
{‘.J«m. OrEB©/100 J«m. nm¶r J¶r& {~Zm Vmoa dmbo H§$Xm| ‘|

noted. Within 30 days 3.11 to 9.27% number of
bulbs sprouted with low in Bhima Dark Red
and high in Bhima Raj. After 60 days
percentage number of bulbs sprouted varied
from 34.14 to 54.08% with low in Bhima Dark
Red and high in Bhima Raj. Total weight loss
after 60 days was ranged from 44.42-65.80%.

6.3. Biochemical differences in bolted
and non-bolted onion bulbs
Despite still being edible, bolted onions cannot
be marketed or stored and are usually
discarded in the field or sometimes used in
onion ring products, which do not require the
center part of the bulb. Owing to the loss in
economic value of bolted onions, there are no
reports on the chemical quality of those bulbs.
The differences in the biochemical properties of
bolted and unbolted onions were estimated in
the study.

Onion varieties (Bhima Kiran, Bhima Shakti,
Bhima Shweta and N-2-4-1) were grown during
late kharif season of 2017-18 by following
uniform cultural practices. Recommended dose
of fertilizers and pesticides were applied as per
the schedule uniformly. After harvest, the
bolted and bolted bulbs of uniform size were
selected for biochemical analysis. Five bulbs
were peeled and cut and grinded to a paste.
Representative sample from the paste was
taken for the analysis. The same was done in
three replicates. 

The TSS content varied from 12,03 to 12.93°Brix
in unbolted onion with lowest in N-2-4-1 and
highest in Bhima Kiran. In bolted samples the
TSS varied from 11.27 to 11.83°Brix. No
Significant difference was observed in moisture
content for bolted and non-bolted bulbs.
Moisture content of the samples was 84.12 to
85.39% in unbolted onion. In bolted onion the
moisture content varied from 84.45 to 84.97%.
The phenol content varied from 26.17 to 48.67
mg GAE/100g in unbolted onion with lowest
in Bhīma Shweta and highest in N-2-4-1. In
bolted onion the total phenol content was 27.00,
52.17, 61.33 and 65.83 mg GAE/100g in Bhima
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âbmdmoZm°¶S> H$s ‘mÌm 30.72 go 36.57 {‘.J«m. ³¶yB©/100
J«m. Ho$ ~rM nm¶r J¶r& Vmoa dmbo H§$Xm| ‘| Hw$b âbmdmoZm°¶S>
H$s ‘mÌm 23.61 go 41.88 {‘.J«m. ³¶yB©/100 J«m. Ho$ ~rM
XO© H$s JB©&

6.4 nyUo Ho$ ~mOma ‘| CnbãY ß¶mO Am¡a bhgwZ
Ho$ g§gm{YV CËnmXm| H$m gd}jU 
g§gm{YV ß¶mO CËnmXm| H$s CnbãYVm Am¡a Amny{V© Ho$
AÜ¶¶Z hoVw nyUo eha Ho$ gyna ~mOmam| H$m gd}jU {H$¶m
J¶m& gyna ~mOmam| O¡go ñQ>ma ~mOma, [abm¶Ýg ’«o$e, {~J
~mOma H$m gd}jU {H$¶m J¶m& ~mOmam| ‘| XoIm J¶m {H$ ß¶mO
H$m noñQ>, ß¶mO H$m AMma, ß¶mO H$m gm¡g, ß¶mO Ho$ âboŠg,
ß¶mO bhgwZ ‘gmbm ß¶mO Ho$ g§gm{YV CËnmX {~H«$s Ho$
{bE CnbãY h¡& bhgwZ Ho$ ‘m‘bo ‘|, bhgwZ H$s MQ>Zr,
AXaH$ bhgwZ {‘Šg, bhgwZ noñQ>, bhgwZ {‘M© gm¡g,
{N>bo hþE bhgwZ, bhgwZ H$m AMma, bhgwZ ‘¶moÞmBO,
AXaH$ bhgwZ noñQ> ~mOma ‘| CnbãY h¡&

6.5 bhgwZ Ho$ ^§S>maU ‘| Aë‘§S> nV§J,
B’o$pñQ>¶m H$m¡Q>o„m H$s ‘m¡g‘r¶ J{VH$s 
hdmXma gVh dmbo ̂ §S>maU J¥h ‘| ̂ §S>m[aV bhgwZ ‘| B’o$pñQ>¶m
H$m¡Q>o„m H$s ‘m¡OyXJr H$s {ZJamZr ‘moW Q´>¡n go H$s JB©& d¶ñH$m|
Ho$ CØd Am¡a J{V{d{Y H$s {ZJamZr hoVw bhgwZ ñQ>mH$ H$s
VrZ ’$sQ> D$§MmB© na Mma ‘moW Q´>¡n (S>oëQ>m) aIo JE& {gVå~a
‘mh go gmd{YH$ A§Vambm| na Q´>¡n ‘| ’§$go nV§Jm| H$s g§»¶m
XO© H$s JB©& A{YH$V‘ nV§Jm| H$s g§»¶m/Q´>¡n (8.25
nV§Jo/Q´>¡n) {gVå~a Ho$ àW‘ gámh ‘|, BgHo$ ~mX ‘Ü¶
{gVå~a (5.75 nV§Jo/Q´>¡n) Am¡a AŠQy>~a ‘mh (5.5
nV§Jo/Q´>¡n) Ho$ A§V ‘| XO© hþE& A{YH$V‘ J{V{d{Y Am¡gV
Vmn‘mZ 22.50go. VWm Am¡gV Z‘r 83% ‘| XoIr JB© ({MÌ
6.2)& ’$g| nV§Jm| Am¡a Am¡gV Vmn‘mZ Ed§ gmno{jH$ Z‘r Ho$
gh-g§~§Ym| Ho$ {dûcofU go ñnï> hmoVm h¡ {H$ Am¡gV Vmn‘mZ
(-0.366ns) ‘| ZH$mamË‘H$ gh-g§~§Y Am¡a Am¡gV
gmno{jH$ Z‘r ‘| gH$mamË‘H$ gh-g§~§Y (0.566ns) h¢& 

Shweta, Bhima Kiran, N-2-4-1 and Bhima
Shakti respectively. Flavonoid content in
unbolted samples varied from 30.72 to 36.57 mg
QE/100g. The total flavonoid content in bolted
onion varied from 23.61 to 41.88 mg QE/100g. 

6.4 Survey on onion and garlic
processed products available in Pune
market
A survey was conducted in super markets such
as Star Bazar, Reliance Fresh, Big Bazar in Pune
to study availability and supply of processed
onion products. It was found that  onion paste,
onion pickle, onion sauce, onion flakes, onion
garlic masala are processed onion products
available for sale. In case of garlic, garlic
chutney, ginger garlic mix, garlic paste, garlic
chilli sauce, peeled garlic, garlic pickle, garlic
mayonnaise, ginger garlic paste were available
in the market. 

6.5 Seasonal dynamics of Almond moth,
Ephestia cautella on garlic storage
Occurrence of Ephestia cautella on garlic stored
under bottom ventilated storage was monitored
using Moth traps. Four moth traps (Delta) were
placed at three feet height of garlic stake for
monitoring the adult emergence and activity.
Trap catches were recorded at periodical
intervals from month of September onwards. A
total of eight observation were made. A highest
number of adults/traps (8.25moths/trap) were
recorded during first week of September
followed by mid-September (5.75 moths/trap)
and late-October months (5.5 moths/Trap). The
average temperature and humidity while
maximum activity was 22.5°C and 83%,
respectively (Fig 6.2). Correlation analysis
between moth catches and average temperature
& relative humidity revealed that a negative
correlation with average temperature (-0.366ns)
and positive correlation (0.566ns) with average
relative humidity.

{MÌ 6.2 : bhgwZ ^§S>maU ‘| {d{^Þ A§Vambm| na Q´>¡n ‘| ’$g| d¶ñH$
B©. H$m¡Q>o„m
Fig. 6.2 : Adult E. cautella trap catches in garlic storage at
different intervals 
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n[a¶moOZm 7 : ß¶mO Am¡a bhgwZ àm¡Úmo{J{H$¶m| H$m
hñVm§VaU Am¡a à^md {dûcofU 
{dñVma J{V{d{Y¶m| go Z Ho$db àm¡Úmo{JH$s àgma ‘| ~pëH$
BgHo$ à^md Ho$ ‘yë¶m§H$Z ‘| ̂ r ghm¶Vm {‘bVr h¡ Vm{H$ Bgo
AmJo Am¡a n[aîH¥$V {H$¶m Om gHo$& Bg n[a¶moOZm H$m bú¶
ß¶mO Am¡a bhgwZ CËnmXZ Ho$ g§~§Y ‘| {H$gmZm|, {dñVma
H$m¶©H$Vm©Am| VWm AÝ¶ g^r ñQ>oH$hmoëS>am| Ho$ kmZ Am¡a H$m¡eb
‘| gwYma H$aZm h¡& {Zê$nUm| Am¡a à{ejUm| Ho$ ‘mÜ¶‘ go
CÞV àm¡Úmo{J{H$¶m| Ho$ àgma Ho$ A{V[aº$ BÝh| AnZmZo dmbm|
Ho$ gm‘m{OH$-Am{W©H$ pñW{V¶m| na à^md H$m ^r {dûcofU
{H$¶m J¶m& 

AJ«n§{º$ {Zê$nU 
‘hmamï´>, JwOamV Am¡a CÎma àXoe amÁ¶m| ‘| H«$‘e: Iar’$,
nN>oVr Iar’$ Am¡a a~r ‘m¡g‘ Ho$ Xm¡amZ {H$gmZm| Ho$ IoVm| ‘|
14 AJ«n§{º$ {Zê$nU H$m¶©H«$‘m| H$m Am¶moOZ H$m {H$¶m J¶m&
{ZXoemb¶ Ûmam {dH${gV {H$ñ‘m| Ho$ ~rOm| H$mo BZ amÁ¶m| Ho$
M¶{ZV àJ{Verb {H$gmZm| H$mo CnbãY H$am¶m J¶m& {H$gmZm|
Zo ñWmZr¶ {H$ñ‘m| Ho$ ~rOm| H$s ì¶dñWm H$s& 

‘hmamï´> ‘| {Zê$nU 
‘hmamï´> Ho$ ObJm§d {Obo ‘| a~r ‘m¡g‘ Ho$ Xm¡amZ {Zê$nU
H$m¶© hoVw ß¶mO Ho$ {H$ñ‘m| ^r‘m ew^«m, ^r‘m œoVm, ^r‘m
g’o$X, ^r‘m gwna, ^r‘m amO Am¡a ^r‘m S>mH©$ aoS> H$m M¶Z
{H$¶m J¶m& Bg CÔoí¶ Ho$ {bE {ZXoemb¶ Zo 7 {H$.J«m. ß¶mO
Ho$ ~rO (àË¶oH$ {H$ñ‘ Ho$ 1 {H$.J«m. ~rO) CnbãY H$am¶m&
{Zê$nU H$m¶© 2 àJ{Verb {H$gmZm| Ho$ IoVm| (Amd} Ho$ EH$
{H$gmZ VWm dmZmobr Ho$ EH$ {H$gmZ) ‘| {H$¶m J¶m& {Zê$nU
H$m¶© hoVw ~rOm| H$mo {H$gmZm| ‘| g‘mZ ê$n go {dV[aV {H$¶m
J¶m& 

JwOamV ‘| {Zê$nU 
JwOamV Ho$ XmhmoX {Obo ‘| nN>oVr Iar’$ Ho$ Xm¡amZ {Zê$nU
hoVw ß¶mO Ho$ {H$ñ‘m| ^r‘m amO, ^r‘m e{º$, ^r‘m gwna,
^r‘m aoS> VWm ^r‘m ew^«m H$m M¶Z {H$¶m J¶m& Bg CÔoí¶
Ho$ {bE 5 {H$.J«m. ~rO (àË¶oH$ {H$ñ‘ Ho$ 1 {H$.J«m. ~rO)

Project 7 : Transfer of Onion and Garlic
Technologies and Impact Analysis 

Extension activities not only help to
disseminate the technology but evaluate its
impact and help to further refine it. This project
aims at improving knowledge and skill of the
farmers, extension workers and all other
stakeholders with regard to onion and garlic
production. Besides disseminating improved
technologies through demonstrations and
trainings, their impact on socio-economic
characteristics of adopters was also analyzed. 

Frontline demonstrations
Fourteen frontline demonstrations were carried
out at farmers’ fields in three states viz.,
Maharashtra, Gujarat, and Uttar Pradesh
during kharif, late kharif and rabi seasons,
respectively. The seeds of onion varieties
developed by the Directorate were provided to
the selected progressive farmers of these states.
Seeds of local varieties were arranged by the
farmers.

Demonstrations in Maharashtra
Onion varieties, Bhima Shubhra, Bhima
Shweta, Bhima Safed, Bhima Super, Bhima Raj,
Bhima Red and Bhima Dark Red were selected
for rabi demonstrations in Jalgaon district of
Maharashtra. For the purpose, 7kg onion seed
(1 kg of each variety) was provided the
Directorate. Demonstrations were conducted at
the fields of two progressive farmers (one from
Arve and other from Vanoli). Seed was equally
distributed among the farmers for
demonstration purpose.

Demonstrations in Gujarat

Onion varieties,Bhima Raj, Bhima Shakti,
Bhima Super, Bhima Red and BhimaShubhra
were selected for late kharif demonstrations in

{dñVma
Extension
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CnbãY H$am¶m J¶m& Xmo àJ{Verb {H$gmZm| (EH$ {H$gmZ
Om‘Xam go Am¡a EH$ {H$gmZ KmoS>mOma go) H$m M¶Z {H$¶m
J¶m Am¡a àË¶oH$ {H$gmZ H$mo àË¶oH$ {H$ñ‘ Ho$ 500 J«m. ~rO
{X¶m J¶m& 

CÎma àXoe ‘| {Zê$nU 
CÎma àXoe Ho$ {‘Om©nwa {Obo ‘| a~r ‘m¡g‘ Ho$ Xm¡amZ {Zê$nU
hoVw ß¶mO {H$ñ‘ ^r‘m e{º$ H$m M¶Z {H$¶m J¶m& Obmbnwa
‘m’$s, ~Jmhr, Ho$ednwa, ̂ dmZrnwa, J§Jnwa, àVmnnwa, am‘ZJa,
nwê$fmoÎm‘nwa, ̂ moár VWm Jmo{dÝXnwa go 10 àJ{Verb {H$gmZm|
H$m M¶Z {H$¶m J¶m& Bg CÔoí¶ Ho$ {bE {ZXoemb¶ Ûmam
àË¶oH$ {H$gmZ H$mo 4 {H$.J«m. ß¶mO Ho$ ~rO CnbãY H$am¶m
J¶m&

{ZXoemb¶ Ûmam Xr JB© {g’$m[aem| H$m AZwnmbZ g^r narjUm|
‘| {H$¶m J¶m& g^r narjUm| Ho$ {bE Am‘ nmbZ {d{Y¶m| H$m
{ddaU ZrMo {X¶m J¶m h¡& 

nm¡Yembm g§dY©Z : Š¶m[a¶m| H$s V¡¶mar go nyd© {nN>br
’$gbm| Ho$ Adeof, IanVdma Am¡a nËWam| H$mo hQ>m¶m
J¶m& D$§Mr Š¶m[a¶m§ (Am‘mn : 1.5 ‘r. Mm¡‹S>r � 4
‘r. bå~r X 15 go.‘r. D$§Mr) V¡¶ma H$s JBª& AmÐ©
nVZ amoJ (S>¡pån§J Am°’$) go ~MZo Ho$ {bE ~wdmB© go
nyd© Wra‘ 2 J«m./{H$.J«m. ~rO H$s Xa go ~rOm| H$m
CnMma {H$¶m J¶m& Š¶m[a¶m| H$s V¡¶mar Ho$ Xm¡amZ 50
{H$.J«m. E’$dmB©E‘ VWm 10 {H$.J«m. d‘u H$ånmoñQ> S>mbm
J¶m& ~wdmB© go nyd© Š¶m[a¶m| ‘| Z‘r ~ZmH$a
IanVdmaZmeH$ n|S>r‘oWm{bZ 2 {‘.br./br. H$s Xa
go {N>‹S>H$md {H$¶m J¶m& ~rOm| H$m CnMma H$m~]S>m{O‘
3 J«m./{H$.J«m. H$s Xa go {H$¶m J¶m& ~rOm| H$mo ~mby
Am¡a d‘uH$ånmoñQ> Ho$ gmW {‘bmH$a Š¶m[a¶m| na
n§{º$¶m| ‘| ~mo¶m J¶m& Xmo n§{º$¶m| Ho$ ~rM H$s Xÿar 8
go.‘r. VWm ~modmB© H$s JhamB© 1-1.5 go.‘r. aIr
J¶r& ~rOm| H$mo ~arH$ {‘Å>r go T>H$H$a hëHo$ ê$n ‘|
Ob S>mbm J¶m&

IoV H$s V¡¶mar Am¡a à{VamonU : à{VamonU go nyd©,
IoV H$s AÀN>r OmoVmB© Am¡a {S>pñH§$J {H$¶m J¶m Vm{H$
‘b~m Am¡a {‘Å>r Ho$ T>obm| H$mo hQ>m¶m Om gHo$& IoV
V¡¶mar Ho$ Xm¡amZ 15 Q>Z E’$dmB©E‘/ho. S>mbm J¶m&
Zdmo{ØX nm¡Ym| (grS>qb½g) H$mo 1.2 ‘r. Mm¡‹S>r, 15
go.‘r. D$§Mr VWm 60 go.‘r. bå~r Š¶m[a¶m| Ho$ Im§Mm|
(’$am}) ‘| {S´>n qgMmB© Ho$ gmW à{Vamo{nV {H$¶m J¶m&
à{VamonU go nyd© Š¶m[a¶m| H$mo {Ś>n qgMmB© Ûmam {^Jmo¶m

Dahod district of Gujarat. For this purpose, 5
kgonion seed (1 kg of each variety) was
provided. Two progressive farmers (one from
Jamdara and other from Ghodajar) were
selected for carrying out the demonstrations
and each farmer was given 500 g seed of each
variety.

Demonstrations in Uttar Pradesh

Onion variety Bhima Shakti was selected for
rabidemonstrations in Mirzapur district of Uttar
Pradesh. Ten progressive farmerswere selected
from villages- JalalpurMafi, Bagahi, Keshavpur,
Bhavanipur, Gangpur, Pratappur, Ramnagar,
Purushottampur, Bhopti and Govindpur. For
this purpose, 4 kg onion seed was provided by
Directorate to each farmer. Recommendations
made by the Directorate were followed in all
trials.The cultural practices which were
common to all trials are described below.

Nursery raising : The debris of previous
crops, weeds and stones were removed before
bed preparation. Raised beds (size: 1.5 m width
x 4 m length x 15 cm height) were prepared.
Seeds were treated with thiram @ 2 g/kg seed
before sowing to avoid damage from damping
off disease. At the time of bed preparation, 50
kg of FYM and 10 kg vermicompost were
added. Before sowing, beds were moistened
and sprayed with weedicide pendimethalin @
2ml/L. Seeds were treated with carbendazim @
3 g/kg of seeds. The seeds (35 g/bed) were
mixed with sand and vermicompost, and sown
in line on bed. Distance between two lines was
8 cm and depth of sowing was 1-1.5 cm. Seeds
were covered with fine soil followed by light
watering. 

Land preparation and transplanting :
Prior to transplanting, field was ploughed and
disked properly to eliminate debris and soil
clods. At the time of land preparation, 15 t
FYM/ha was added. Seedlings were trans-
planted on broad bed furrows of 1.2 m width,
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J¶m Am¡a IanVdmaZmeH$ n|S>r‘oWm{bZ (2
{‘.br./br.) H$m {N>‹S>H$md {H$¶m J¶m& Zdmo{ØX nm¡Ym|
H$mo O‹S> g{hV {ZH$mbZo Ho$ nümV n{Îm¶m| H$m EH$
{VhmB© ^mJ H$mQ> H$a O‹S>m| H$mo gm’$ nmZr go Ymo¶m
J¶m Am¡a BÝh| 15 J«m. H$m~]S>m{O‘ dmbo 10 br. nmZr
‘| EH$ K§Q>m VH$ aIm J¶m& 

ZmerOrd Am¡a amoJ à~§YZ : amoJ Am¡a ZmerOrdm| Ho$
{Z¶§ÌU Ho$ {bE à{VamonU Ho$ H«$‘e… 30 Am¡a 45 {XZ na
Q´>mBgmBŠbmOmob (1 J«m./br.) Am¡a àmo’o$Zmo’$m°g (1
{‘.br./br.), hoŠgmH$moZmoOmob (1 J«m./br.) Ho$ gmW
H$m~m}gë’$mZ (2 {‘.br./br.) H$m nUu¶ {N>‹S>H$md {H$¶m
J¶m& 

qgMmB© : Xmo {S´>ng© Ho$ ~rM 40 go.‘r. Xÿar Ho$ gmW 16
{‘.‘r. nmœ© Ho$ BZbmBZ {S´>na H$m Cn¶moJ {H$¶m J¶m Am¡a 4
brQ>a/K§Q>m nmZr N>mo‹S>m J¶m& X¡{ZH$ AmYma na {XZ ‘| Xmo
~ma AmYo K§Q>o Ho$ {bE {S´>n qgMmB© Xr JB©& H$Q>mB© go 20 {XZ
nhbo qgMmB© ~§X H$a Xr JB©&

IwXmB© : D$na Ho$ ~mhar ^mJ Ho$ 50-60% {JaZo H$s
AdñWm ‘| IwXmB© H$s JB©& {d{^Þ ñWmZm| na narjUm| H$m
àXe©Z Vm{bH$m 7.1 ‘| {X¶m J¶m h¡&

15 cm height and 60 m length with drip
irrigation. Before transplanting, the bed was
wetted by drip irrigation and weedicide
pendimethalin (2 ml/L) was sprayed. After
uprooting of seedlings, top 1/3rd part of leaves
was cut and the roots were washed with clean
water and seedlings were kept for an hour in 10
L water having 15 g carbendazim. 

Pest and disease management : Foliar sprays of
carbosulfan (2 ml/L) with tricyclazole (1 g/L)
and profenophos (1 ml/L) with hexaconazole
(1 g/L) were done at 30 and 45 DAT
respectively, to control diseases and pests. 

Irrigation : Inline dripper of 16 mm lateral with
40 cm distance between two drippers was used
and water was discharged @ 4 L/hour. Drip
irrigation was given for half an hour twice a
day on daily basis. Irrigation was stopped 20
days before harvesting.

Harvesting : It was done at 50-60% neck fall
stage. The performance of trials at different
locations is given in Table 7.1.

Vm{bH$m 7.1 : {d{^Þ ñWmZm| na AJ«n§{º$ {Zê$nU narjUm| H$m àXe©Z 
Table 7.1 : Performance of frontline demonstration trials at different locations

amÁ¶ 
State

‘m¡g‘ 
Season

{H$ñ‘ 
Variety

A§Hw$aU à{VeV 
Germination
Percentage

Am¡gV H§$X ^ma
(J«m.)

Av. bulb weight
(g)

dm{UpÁ¶H$ CnO
(q¹$./ho.)

Marketable yield
(q/ha)

‘hmamï´> 
Maharashtra

Iar’$ 
Kharif

^r‘m gwna Bhima Super
^r‘m ew^«m Bhima Shubhra
^r‘m œoVm Bhima Shweta
^r‘m g’o$X Bhima Safed
^r‘m amO Bhima Raj
^r‘m aoS> Bhima Red
^r‘m S>mH©$ aoS> Bhima Dark Red
ñWmZr¶ Local

96
98
95
96
94
92
94
80

76.00
80.00
78.00
76.00
75.00
76.00
76.00
65.00

250
280
270
265
245
240
225
170

JwOamV 
Gujarat

nN>oVr
Iar’$ 
Late
Kharif

^r‘m e{º$ Bhima Shakti
^r‘m gwna Bhima Super
^r‘m amO Bhima Raj
^r‘m aoS> Bhima Red
^r‘m ew^«m Bhima Shubhra
ñWmZr¶ Local

93
94
96
90
94
75

90.00
82.00
75.00
83.50
85.00
70.25

450
430
425
400
380
250

CÎma àXoe 
Uttar Pradesh

a~r 
Rabi

^r‘m e{º$ Bhima Shakti
ñWmZr¶ Local

96
75

84.00
72.00

348
270

Continued on next page...
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Iar’$ ‘m¡g‘ ‘| ‘hmamï´> ‘| {H$E JE {Zê$nUm| go nVm Mbm h¡
{H$ ^r‘m ew^«m ‘| A§Hw$aU à{VeV (98), Am¡gV H§$X ^ma
(80 J«m.) VWm CnO (280 q¹$Q>b/ho.) gdm©{YH$ Wr& ̂ r‘m
œoVm (270 q¹$Q>b/ho.), ^r‘m g’o$X (265 q¹$Q>b/ho.),
^r‘m gwna (250 q¹$Q>b/ho.), ^r‘m amO (245
q¹$Q>b/ho.), ^r‘m aoS> (240 q¹$Q>b$/ho.) VWm ^r‘m S>mH©$
aoS> (225 q¹$Q>b/ho.) H$s CnO ^r ñWmZr¶ {H$ñ‘ (170
q¹$Q>b/ho.) H$s Anojm A{YH$ Wr& JwOamV ‘| nN>oVr Iar’$
{Zê$nUm| ‘| ̂ r‘m amO H$m A§Hw$aU à{VeV (96), ̂ r‘m e{º$
H$m Am¡gV H§$X ̂ ma (90 J«m.) VWm CnO (450 q¹$Q>b/ho.)
gdm©{YH$ ahr& nN>oVr Iar’$ {Zê$nUm| ‘| ^r‘m gwna (430
q¹$Q>b/ho.), ̂ r‘m amO (425 q¹$Q>b/ho.), ̂ r‘m aoS> (400
q¹$Q>b/ho.) VWm ^r‘m ew^«m (380 q¹$Q>b/ho.) H$s CnO
^r ñWmZr¶ {H$ñ‘ (250 q¹$Q>b/ho.) H$s Anojm A{YH$
Wr& a~r ‘m¡g‘ ‘| CÎma àXoe ‘| {H$E JE {Zê$nUm| go nVm
Mbm h¡ {H$ ñWmZr¶ {H$ñ‘ H$s Anojm ^r‘m e{º$ ‘| A§Hw$aU
à{VeV (96), Am¡gV H§$X ^ma (84 J«m.) VWm {dnUZ
¶mo½¶ CnO (348 q¹$Q>b/ho.) A{YH$ Wr& AmB©grEAma-
S>rAmoOrAma Ûmam {dH${gV H$s JB© {H$ñ‘| g^r {Zê$nUm| ‘|
ñWmZr¶ {H$ñ‘m| go CËH¥$ï> nmB© JB©& 

{dX^© ‘| AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m|
Ho$ AnZmZo H$m à^md ‘yë¶m§H$Z 
‘hmamï´> amÁ¶ H$m {dX^© joÌ ß¶mO H$s IoVr Ho$ {bE J¡a-
nma§n[aH$ joÌ Ho$ ê$n ‘| OmZm OmVm h¡& AmB©grEAma-
S>rAmoOrAma Zo df© 2013-16 Ho$ Xm¡am {dX ©̂ joÌ Ho$ AH$mobm
Am¡a dYm© {Obm| ‘| Bg joÌ ‘| ß¶mO H$m joÌ Am¡a CËnmXZ
~‹T>mZo Ho$ {bE {Zê$nU Am¶mo{OV {H$E& {Zê$nU Am¶mo{OV
{H$E JE VWm H$m¶©{d{Y kmZ VWm CÞV ß¶mO H¥${f nÕ{V¶m|
Ho$ H$m¡eb ‘| d¥{Õ H$aZo Ho$ {bE {H$gmZm| H$mo à{ejU ^r
{X¶m J¶m& BZ Jm§dm| ‘| AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m|
Ho$ AnZmZo Ho$ à^md H$m {dûcofU H$aZo Ho$ {bE ¶h Amdí¶H$
g‘Pm J¶m& 

Bg CÔoí¶ Ho$ {bE, Hw$b Xg Jm±d AWm©V, AH$mobm {Obo Ho$
{Zå^ (VmbwH$m ~mbmnwa), gm§daJm±d (VmbwH$m nmVya), A§̂ moam
(VmbwH$m ‘w{V©µOmnwa), Xodar (VmbwH$m AH$moQ>) VWm XmZmnwa
(VmbwH$m Vob²hmam); Am¡a dYm© {Obo Ho$ Am§Or (VmbwH$m
Xodbr), H$mgaIo‹S>m (VmbwH$m Amdu), Q>mH$br (VmbwH$m goby),
nmaS>r (VmbwH$m H$ma§Om) Am¡a ~moaJm±d (VmbwH$m Amï>r) H$mo
¶mÑpÀN>H$ ê$n go MwZm J¶m Wm& AmB©grEAma-S>rAmoOrAma

Demonstrations conducted in kharif in
Maharashtra revealed that the germination
percentage (98), average bulb weight (80g) and
yield (280 q/ha) of Bhima Shubhra was the
highest. Bhima Shweta (270 q/ha), Bhima Safed
(265 q/ha), Bhima Super (250 q/ha), Bhima Raj
(245 q/ha), Bhima Red (240 q/ha) and Bhima
Dark Red (225 q/ha) also yielded more than
local variety (170 q/ha). The germination
percentage (96) of Bhima Raj, average bulb
weight (90 g) and the yield (450 q/ha) of Bhima
Shakti were the highest in late kharif
demonstrations in Gujarat. Bhima Super (430
q/ha), Bhima Raj (425 q/ha), Bhima Red (400
q/ha) and Bhima Shubhra (380 q/ha) also
yielded more than the local variety (250 q/ha)
in late kharif demonstrations. Demonstrations
conducted in rabi in Uttar Pradesh revealed that
the germination percentage (96), average bulb
weight (84 g) and marketable yield (348 q/ha)
of Bhima Shakti were more than the local
variety. The varieties developed by ICAR-
DOGR were found superior over the local
cultivars in all the demonstrations. 

Impact analysis of adoption of ICAR-
DOGR technologies in Vidarbha

Vidarbha region of Maharashtra State is known
as non-traditional area for onion cultivation.
ICAR-DOGR conducted demonstrations in the
years 2013-2016 in Akola and Wardha districts
of Vidarbha region to increase area and
production of onion in this region. The
demonstrations were conducted and trainings
were also given to the farmers for increasing
their knowhow and skill about improved onion
cultivation practices. It was felt necessary to
analyze impact of adoption of ICAR-DOGR
technologies in these villages. 

For the purpose, total ten villages viz., Nimbha
(Tal. Balapur), Sawargaon (Tal. Patur),
Ambhora (Tal. Murtizapur), Deori (Tal. Akot)
and Danapur (Tal. Telhara) from Akola district;
and Anji (Tal. Deoli), Kasarkheda (Tal. Arvi),
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AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m| H$mo AnZmZo Ho$ à^md
H$m {dûcofU H$aZo Ho$ {bE BZ 10 Jm§dm| Ho$ ¶mÑpÀN>H$ ê$n
go M¶{ZV 150 {H$gmZm| go àýmdbr H$m Cn¶moJ H$aHo$ Am¡a
A{YH$ Am§H$‹S>o EH$Ì {H$E JE& ¶mÑpÀN>H$ àjoÌm| Ho$ Xm¡ao Ho$
‘mÜ¶‘ go Am§H$‹S>m| H$s {dœgZr¶Vm H$s nw{ï> H$s JB©& {H$gmZm|
Ûmam AmB©grEAma-S>rAmoOrAma Ûmam {dH${gV {H$ñ‘|,
à{d{Y¶m§, gyú‘ qgMmB© Ho$ gmW Mm¡S>r C§Mr ³¶m[a¶m§ VWm
g§emo{YV ^§S>maU g§aMZmE§ H«$‘e: 77%, 74%, 60.5%
Am¡a 45% AnZmB© JB© ({MÌ 7.2)&

{ejm, gm‘m{OH$-Am{W©H$ pñW{V, d¡km{ZH$ A{^{dÝ¶mg,
Am{W©H$ A{^àoaUm Am¡a {dñVma g§nH©$ O¡gr CÎma XoZo dmbo
H$s {deofVmAm| H$m, AnZmE OmZo Ho$ ñVa go ‘hËdnyU© g§~§Y
nm¶m J¶m& BZ {deofVmAm| dmbo A{YH$m§e {H$gmZm| Zo
AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m| H$mo AnZm¶m& Am¶w
Am¡a àm¡Úmo{J{H$¶m| H$mo AnZmE OmZo Ho$ ~rM ZH$mamË‘H$
ghg§~§Y Zo ¶wdm {H$gmZm| Ho$ ~rM àm¡Úmo{J{H$¶m| H$mo A{YH$
AnZmE OmZo H$m g§Ho$V {X¶m& ¶Ú{n, IoV Ho$ AmH$ma Am¡a

The data were further collected using
questionnaire from randomly selected 150
farmers of these 10 villages to analyze impact
of adoption of ICAR-DOGR technologies.
Reliability of the data was confirmed through
random field visits. ICAR-DOGR developed
varieties, package of practices, broad bed
furrow with micro irrigation and modified
storage structures were adopted by 77%, 74%,
60.5% and 45% farmers, respectively (Fig. 7.2).

The characteristics of respondent viz.,
education, socio-economic status, scientific
orientation, economic motivation and extension
contact were found to be significantly related
with the levels of adoption. Most of the farmers
having these characteristics adopted ICAR-
DOGR technologies. The negative correlation
between age and adoption indicated more

àm¡Úmo{J{H$¶m| Ho$ AnZmZo Ho$ ~mao ‘| OmZZo Ho$ {bE BZ Jm±dm|
go Hw$b {‘bmH$a 150 ß¶mO CJmZo dmbo {H$gmZm| (àË¶oH$
Jm±d go 15) H$m ¶mÑpÀN>H$ M¶Z H$aHo$ gmjmËH$ma {H$¶m
J¶m& {H$gmZm| Ûmam g~go Á¶mXm AnZmB© JB© {H$ñ‘ ^r‘m
ew^«m (56%) h¡ VWm CgHo$ ~mX H$m ñWmZ ^r‘m gwna
(21%) Am¡a AH$mobm g’o$X (6.5%) H$m h¡ ({MÌ 7.1)& 

Takali (Tal. Selu), Pardi (Tal. Karanja) and
Borgaon (Tal. Ashti) from Wardha district were
randomly selected. In total, 150 onion growing
farmers (15 from each village) were randomly
selected and interviewed from these villages to
know about adoption of ICAR-DOGR
technologies. The highest adopted variety by
the farmers was Bhima Shubhra (56%),
followed by Bhima Super (21%) and Akola
Safed (6.5%) (Fig. 7.1). 

{MÌ 7.1 : ß¶mO H$m {H$ñ‘r¶ ’¡$bmd 
Fig. 7.1 : Varietal distribution of

onion 
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dm{f©H$ Am¶ H$m H$moB© ‘hËdnyU© g§~§Y àm¡Úmo{J{H$¶m§ AnZmE
OmZo go g§~§{YV Zht nm¶m J¶m (Vm{bH$m 7.2)&

adoption of technologies among young
farmers. However, no significant relationship
of farm size and annual income found related
to the adoption of technologies (Table 7.2).
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{MÌ 7.2 : AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m| H$m AnZmZm
Fig. 7.2 : Adoption of ICAR-DOGR technologies

Vm{bH$m 7.2 : CÎmaXmVmAm| H$s {deofVmAm| Am¡a AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m| H$mo AnZmE OmZo Ho$ ~rM g§~§Y 
Table 7.2 : Relationship between characteristics of respondents and adoption of ICAR-DOGR
technologies

CÎmaXm¶r {deofVmE§ Characteristics of respondents ‘r’ ‘mZ ‘r’ values

Am¶w / Age 0.6481*

IoV H$m AmH$ma / Farm Size 0.0651

dm{f©H$ Am¶ / Annual income 0.0037

{ejm / Education 0.7238*

gm‘m{OH$-Am{W©H$ pñW{V / Socio-economic status 0.6219*

d¡km{ZH$ A{^{dÝ¶mg / Scientific orientation 0.7264*

Am{W©H$ A{^àoaUm / Economic motivation 0.7183*

{dñVma g§nH©$ / Extension contact 0.7232*

*g§^mdZm Ho$ 0.01 ñVa na ‘hËdnyU© 
*Significant at 0.01 level of probability
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Vm{bH$m 7.3 : AnZmE OmZo Ho$ ñVa VWm gm‘m{OH$ Am{W©H$ nhbwAm| Ho$ ~rM g§~§Y 
Table 7.3 : Relationship between adoption level and socio-economic aspects

gm‘m{OH$ Am{W©H$ nhbw Socio-economic aspects ‘r’ ‘mZ ‘r’ values

dm{f©H$ Am¶ ‘| d¥{Õ / Increase in annual income 0.6752*

F$U AXm¶Jr / Loan repayment 0.4866*

H¥${f gwYma / Farm improvement 0.1943**

J¥h gwYma / Home improvement 0.5268*

Kaoby IM© ‘| d¥{Õ / Increase in domestic spending 0.3890*

gm‘m{OH$ gh^m{JVm ‘| d¥{Õ / Increase in social participation 0.5854*

* g§^mdZm Ho$ 0.01 ñVa na ‘hËdnyU© ** g§^mdZm Ho$ 0.05 ñVa na ‘hËdnyU©
*Significant at 0.01 level of probability  **Significant at 0.05 level of probability

{ZîH$fm] Zo {H$gmZm| ‘| AnZmE OmZo Ho$ ñVa Am¡a gm‘m{OH$-
Am{W©H$ nhbwAm| ‘| g‘J« n[adV©Z Ho$ ñVa Ho$ ~rM EH$
‘hËdnyU© g§~§Y H$m g§Ho$V {X¶m (Vm{bH$m 7.3)& {OZ
{H$gmZm| Zo ‘Ü¶‘ go Cƒ n[a‘mU ‘| AmB©grEAma-
S>rAmoOrAma  àm¡Úmo{J{H$¶m| H$mo AnZm¶m h¡ CZ‘| go A{YH$m§e
Zo gm‘m{OH$-Am{W©H$ nhbwAm| ‘| gH$mamË‘H$ ~Xbmd H$s
gyMZm Xr& ß¶mO CJmZo dmbo {H$gmZm| Ho$ gm‘m{OH$-Am{W©H$
nhbwAm| (dm{f©H$ Am¶ ‘| d¥{Õ, F$U AXm¶Jr, H¥${f gwYma,
J¥h gwYma, Kaoby IM© ‘| d¥{Õ VWm gm‘m{OH$ ^mJrXmar ‘|
d¥{Õ) na AmB©grEAma-S>rAmoOrAma àm¡Úmo{J{H$¶m| ({H$ñ‘|,
à{d{Y¶m§, gyú‘ qgMmB© Ho$ gmW Mm¡‹S>r C§Mr ³¶m[a¶m§ Am¡a
g§emo{YV ^§S>maU g§aMZmE§) H$m ‘hËdnyU© à^md h¡&

Findings indicated a significant relationship
between the level of adoption among the
farmers and level of overall change in socio-
economic aspects (Table 7.3). Among the
farmers who adopted medium to high degree
of adoption, majority of them reported a
positive change in socio-economic aspects.
There was significant impact of ICAR-DOGR
technologies (varieties, package of practices,
BBF with micro irrigation and modified storage
structures) on socio-economic aspects (increase
in annual income, loan repayment, farm
improvement, home improvement, increase in
domestic spending and increase in social
participation) of onion growing farmers. 
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df© 2017-18 Ho$ Xm¡amZ Hw$b 635 narjU Amd§{Q>V
{H$E JE Am¡a 97.8% gyMZmAm| Ho$ gmW 26 H|$Ðm| go
637 narjUm| H$s gyMZmE§ àmá hþBª& OZZÐì¶, ~hþJwUH$
ß¶mO, ß¶mO Am¡a bhgwZ Ho$ {H$ñ‘r¶ narjU, nmXn ñdmñÏ¶
à~§YZ ‘| narjU {H$E JE, {Og‘| gyÌH¥${‘ {dkmZ Am¡a amoJ
{ZXmZ {dkmZ narjU, ’$gb CËnmXZ Am¡a ^§S>maU ^r
em{‘b h¢& 

H$. ’$gb gwYma 
OZZÐì¶
Xoe ‘| 2017-18 Ho$ Xm¡amZ 8 AbJ-AbJ H|$Ðm| na ß¶mO
Ho$ 778 Am¡a bhgwZ Ho$ 464 OZZÐì¶m|  H$m ‘yë¶m§H$Z
{H$¶m J¶m& a~r ‘m¡g‘ Ho$ Xm¡amZ bKw àXr{áH$mb ß¶mO Ho$
g§X^© ‘| EZEMAmaS>rE’$, Zm{gH$ ‘| 782 (398.26),
853 (384.43), 780 (372.54), 880 (345.33),
Am¡a 881 (342.16) g{hV 27 d§eH«$‘m| ‘|; S>rAmoOrAma,
amOJwê$ZJa ‘| bmb OZZÐì¶ 1403 (462.22), 1410
(350.00), 1401 (335.33), 1465 (328.89) Am¡a
1520 (320.00) g{hV 6 de§H«$‘m| ‘|; S>rAmoOrAma
amOJwê$ZJa ‘| g’o$X OZZÐì¶ S>ãë¶y-328 (423.90),
S>ãë¶y-398 (407.30), S>ãë¶y-516 (407.30),
S>ãë¶y-146 (402.20) Ed§ S>ãë¶y-436 (401.20)
g{hV 56 d§eH«$‘m| ‘| Am¡a ¶yEEg, Ymadm‹S> ‘| OrHo$S>r-78
(423.01), ^r‘m e{º$ (389.47), OrHo$S>r-1
(380.35), OrHo$S>r-36 (367.72) Ed§ OrHo$S>r-3
(346.02) g{hV 7 de§H«$‘m| H$m {ZînmXZ gdm}Îm‘ ahm
{OZ‘| 300 q¹$./ho. go A{YH$ {dnUZ ¶mo½¶ CnO XO© H$s
JB©& Iar’$ ‘m¡g‘ Ho$ Xm¡amZ bKw àXr{áH$mb ß¶mO Ho$ g§X^©
‘| EZEMAmaS>rE’$, Zm{gH$ ‘| Eb-883 (243.52),
ES>rAma (224.07), 748 (221.15), 888 (220.24)
Ed§ Eb-863 (219.81) d§eH«$‘m| ‘|; S>rAmoOrAma,
amOJwê$ZJa ‘| bmb OZZÐì¶ 1238 (372.50), 1428
(302.22), 1243 (283.33), 1324 (263.67) Ed§
1244 (221.17) d§eH«$‘m| ‘|; S>rAmoOrAma amOJwê$ZJa ‘|
g’o$X OZZÐì¶ Ho$ S>ãë¶y-344 d§eH«$‘ ‘| 200 q¹$./ho.
go A{YH$ {dnUZ ¶mo½¶ CnO XO© H$s JB©& nN>oVr Iar’$
‘m¡g‘ Ho$ Xm¡amZ bKw àXr{áH$mb ß¶mO Ho$ g§X^© ‘|

A total of 635 trials were allotted during 2017-
18 and there was reporting of 637 trials from 26
centers with 97.8% reporting. Trials were
conducted in germplasm, multiplier onion,
onion and garlic varietal trial, plant health
management trials which includes entomology
and pathology trials, crop production and
storage.

A.  Crop Improvement
Germplasm

A total of 778 onion and 464 garlic germplasm
were evaluated at 8 different centers during
2017-18 in the country. In case of short day
onion during rabi season, more than 300 q/ha
marketable yield was recorded in 27 accessions
including 782 (398.26), 853 (384.43), 780 (372.54),
880 (345.33), and 881 (342.16)at NHRDF,
Nashik; 6 accessions including 1403 (462.22),
1410 (350.00), 1401 (335.33), 1465 (328.89) and
1520 (320.00) of red germplasm at DOGR,
Rajgurunagar; 56 accessions including W-328
(423.90), W-398 (407.30), W-516 (407.30), W-146
(402.20) and W-436 (401.20) of white
germplasm at DOGR, Rajgurunagar and 7
accessions including GKD-78 (423.01), Bhima
Shakti (389.47), GKD-1 (380.35), GKD-36
(367.72) and GKD-3 (346.02) at UAS, Dharwad
performed superior.In case of short day onion
during kharif season, more than 200 q/ha
marketable yield were recorded in accessions
L-883 (243.52), ADR (224.07), 748 (221.15), 888
(220.24) and L-863 (219.81) at NHRDF, Nashik;
7 accessions including 1238 (372.50), 1428
(302.22), 1243 (283.33), 1324 (263.67) and 1244
(221.17) of red germplasm at DOGR,
Rajgurunagar and accession W-344 (280.00) of
white germplasm at DOGR, Rajgurunagar. In

ApIb ^maVr¶ ß¶mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ n[a¶moOZm (EAmB©EZAmanrAmoOr)
All India Network Research Project on Onion and Garlic (AINRPOG)
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S>rAmoOrAma, amOJwê$ZJa ‘| bmb OZZÐì¶ Ho$ 1233
(568.67) Ed§ 1607 (520.00) d§eH«$‘m| ‘| 400
q¹$./ho. go A{YH$ {dnUZ ¶mo½¶ CnO XO© H$s JB©&

a~r ‘m¡g‘ Ho$ Xm¡amZ XrK© àXr{áH$mb ß¶mO Ho$ g§X^© ‘|
grAmB©Q>rEM, lrZJa ‘| d§eH«$‘ grAmB©Q>rEM-Amo-15
(970.70) ‘| gdm}{YH$ {dnUZ ¶mo½¶ CnO XO© H$s JB©
VWm BgHo$ ~mX H$m ñWmZ grAmB©Q>rEM-Amo-65
(797.74), grAmB©Q>rEM-Amo-8-1 (751.74),
grAmB©Q>rEM-Amo-29-2 (714.41) Ed§ grAmB©Q>rEM-
Amo-79 (698.26) H$m ahm& 

~hþJwUH$ ß¶mO Ho$ g§X^© ‘| a~r ‘m¡g‘ ‘| S>rAmoOrAma,
amOJwê$ZJa ‘| gdm©{YH$ Hw$b CnO 1516-EJ (202.84)
‘| VWm BgHo$ ~mX 1552-Agg (191.84), 1523-Agg
(183.35), 1524-Agg (178.56) and 1519-Agg
(174.51) ‘| XO© H$s JB© Am¡a Q>rEZE¶y, H$mo¶å~Vya ‘|
d§eH«$‘ Aca 15 (207) ‘| VWm BgHo$ ~mX H$m ñWmZ
d§eH«$‘ Aca 9 (191), Aca 25 (181), Aca 54
(178) VWm Aca 26 (173) H$m ahm& d§eH«$‘ Aca 44
(19.70), Aca 16 (19.10), Aca 34, Aca 25 Ed§
Aca 12 (19.00) g{hV 13 d§eH«$‘m| ‘| 18% go A{YH$
Q>rEgEg XO© {H$¶m J¶m& Iar’$ ‘m¡g‘ Ho$ Xm¡amZ d§eH«$‘m|
1524-Agg (249.19), 1519-Agg (245.14),
1537-Agg (244.52), 1541-Agg (242.19) Ed§
1531-Agg (242.14) H$m {ZînmXZ CËH¥$ï> ahm& 

bKw àXr{áH$mb bhgwZ Ho$ ‘m‘bo ‘| grAmB©Q>rEM, lrZJa
‘| d§eH«$‘ S>rAmoOrAma-664 (218.20) ‘| VWm
AmaAmaEg, H$aZmb ‘| d§eH«$‘m| G-392 (239.25), G-
428 (235.89), G-397 (228.56) Ed§ G-409
(212.44) ‘| 200 q¹$./ho. go A{YH$ {dnUZ ¶mo½¶ CnO
XO© H$s JB©& O~{H$ XrK© àXr{áH$mb bgwZ ‘| grAmB©Q>rEM,
lrZJa ‘| de§H«$‘ grAmB©Q>rEM-Or-45 (282.77) ‘|
250 q¹$./ho. go A{YH$ {dnUZ ¶mo½¶ CnO XO© H$s JB©&

ß¶mO {H$ñ‘m|/g§H$am| Ho$ ‘yë¶m§H$Z
bKw àXr{áH$mb a~r {H$ñ‘
AmB©B©Q>r a~r bmb ß¶mO {H$ñ‘| : bmb ß¶mO H$s 04 {H$ñ‘
à{d{ï>¶m| H$m VrZ gm‘mÝ¶ {H$ñ‘m| go ‘yë¶m§H$Z VWm VwbZm
H$s JB© Am¡a 04 à{d{ï>¶m| ‘| go Pmbdm‹S> ‘| OmoZ-4 ‘|
AmaOrnr-3 Am¡a AmaOrnr-4 (336.49 q¹$./ho. Ed§
274.08 q¹$./ho.) Am¡a ~¢Jbmoa ‘| OmoZ-6 ‘| nrAmaAmo-7
Ed§ nrdmB©Amo-102 (410.84 q¹$./ho. Ed§ 404.03
q¹$./ho.) {dnUZ ¶mo½¶ CnO Ho$ {bE C„oIZr¶ ê$n go
CËH¥$ï> nmB© JB©& 

case of short day onion during late kharif
season, more than 400 q/ha marketable yield
were recorded in accessions 1233 (568.67) and
1607 (520.00) of red germplasm at DOGR,
Rajgurunagar.

In case of long day onion during rabi season,
highest marketable yield was recorded in
accession CITH-O-15 (970.70) followed by
CITH-O-65 (797.74), CITH-O-8-1 (751.74),
CITH-O-29-2 (714.41) and CITH-O-79 (698.26)
at CITH, Srinagar. 

In case of multiplier onion during rabi season,
highest total yield was recorded in 1516-Agg
(202.84) followed by 1552-Agg (191.84), 1523-
Agg (183.35), 1524-Agg (178.56) and 1519-Agg
(174.51) at DOGR, Rajgurunagar and accessions
Aca 15 (207.00) followed by Aca 9 (191.00), Aca
25 (181.00), Aca 54 (178.00) and Aca 26 (173.00)
at TNAU, Coimbatore. More than 18% TSS was
recorded in 13 accessions including Aca 44
(19.70), Aca 16 (19.10), Aca 34, Aca 25 and Aca
12 (19.00). Accessions 1524-Agg (249.19), 1519-
Agg (245.14), 1537-Agg (244.52), 1541-Agg
(242.19) and 1531-Agg (242.14) performed
superior during kharif season.

In case of short day garlic, more than 200 q/ha
marketable yield was recorded in accession
DOGR-664 (218.20) at CITH, Srinagar and G-
392 (239.25), G-428 (235.89), G-397 (228.56) and
G-409 (212.44) at RRS, Karnal. Whereas in case
of long day garlic, more than 250 q/ha
marketable yield was recorded in accession
CITH-G-45 (282.77) at CITH, Srinagar.

Onion Varietal / Hybrid Evaluation
Short Day Rabi Variety
IET Rabi red onion variety: 4 red onion
varietal entries were evaluated and compared
with 3 varietal checks and among 4 entries
RGP-3 and RGP-4 were reported significantly
superior marketable yield at Jhalawar
(336.49q/ha and 274.08 q/ha) in zone IV, PRO-
7 and PYO-102 at Bangalore (410.84 q/ha and
404.03 q/ha) in zone VI. 
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EdrQ>r-I a~r bmb ß¶mO {H$ñ‘ : 03 gm‘mÝ¶ {H$ñ‘m| Ho$
gmW ‘yë¶m§H$Z Ed§ VwbZm H$s JB© 07 à{d{ï>¶m| ‘| go à{d{ï>
qOXb [adm (225.06 q¹$./ho.) H$ë¶mUr Ho$ OmoZ-2 ‘|,
Eb-883 (149.03 q¹$./ho.) {Mn{b‘m Ho$ OmoZ-4 ‘|,
qOXb nwUo ’w$agw§Jr ES>dm§g (158.69 q¹$./ho.) am¶nwa Ho$
OmoZ-4 ‘|, à{d{ï> Eb-849 (595.28 q¹$./ho.) amhþar Ho$
OmoZ-5 ‘| VWm S>rAmoOrAma Ho$EM-E‘-3 (168.5
q¹$./ho.) H$mo¶å~Vya Ho$ OmoZ-6 ‘| 

EdrQ>r-I a~r g’o$X ß¶mO {H$ñ‘ : EdrQ>r-1 a~r ‘|, 02
g’o$X ß¶mO à{d{ï>¶m| H$m ‘yë¶m§H$Z {H$¶m J¶m& bw{Y¶mZm Ho$
OmoZ-2 ‘| à{d{ï> S>rAmoOrAma-344 (271 q¹$./ho.), amhþar
(OmoZ-5) ‘| S>rAmoOrAma-361 (615.84 q¹$./ho.) Ed§
S>rAmoOrAma-344 (582.15 q¹$./ho.) Am¡a ~¢Jbmoa (OmoZ-
6) ‘| S>rAmoOrAma-344 (335.17 q¹$./ho.) {dnUZ ¶mo½¶
CnO Ho$ {bE C„oIZr¶ ê$n go CËH¥$ï> nmB© JB©& 

bKw àXr{áH$mb a~r g§H$a 
AmB©B©Q>r a~r bmb ß¶mO g§H$a : AmB©B©Q>r a~r ß¶mO ‘|, 01
bmb ß¶mO g§H$a H$m ‘yë¶m§H$Z Ed§ VwbZm 6 gm‘mÝ¶ {H$ñ‘m|
go H$s JB©& g§H$a S>rAmoOrAma EMdmB©-6 H$mo¶å~Vya (241.7
q¹$./ho.) Ho$ OmoZ-6 ‘| VWm ~¢Jbmoa (441.53 q¹$./ho.)
Ho$ OmoZ-6 ‘| C„oIZr¶ ê$n go CËH¥$ï> nm¶m J¶m& 

EdrQ>r-& a~r g’o$X bmb ß¶mO g§H$a : EdrQ>r-& a~r bmb
ß¶mO ‘|, 1 g§H$a H$m ‘yë¶m§H$Z Ed§ VwbZm 5 gm‘mÝ¶ {H$ñ‘m|
go H$s JB©& g§H$a S>rAmoOrAma EMdmB©-8 (158.33
q¹$./ho.) H$mo OmoZ-4 Ho$ Ho$db am¶nwa ‘| C„oIZr¶ ê$n go
CËH¥$ï> nm¶m J¶m&

EdrQ>r-& a~r g’o$X ß¶mO g§H$a : 02 g§H$a à{d{ï>¶m| H$m
‘yë¶m§H$Z Ed§ VwbZm 03 gm‘mÝ¶ {H$ñ‘m| go H$s JB©& H$moB© ^r
à{d{ï> CËH¥$ï> Zht nmB© JB©& 

bKw àXr{áH$mb Iar’$ {H$ñ‘| 
AmB©B©Q>r Iar’$ bmb ß¶mO d§eH«$‘ : AmB©B©Q>r Iar’$ ß¶mO
‘|, 2 ß¶mO à{d{ï>¶m| H$m ‘yë¶m§H$Z Ed§ VwbZm 2 gm‘mÝ¶
{H$ñ‘m| go H$s JB©& AmaOrnr-3 (176.50 q¹$./ho.) O~bnwa
Ho$ OmoZ-4 ‘|, AmaOrnr-4 (431.44 q¹$./ho.) Ed§
AmaOrnr-3 (376.67 q¹$./ho.) OyZmJ‹T> ‘| Am¡a AmaOrnr-
3 (207.1 q¹$./ho.) H$mo¶å~Vya Ho$ OmoZ-6 ‘| {dnUZ ¶mo½¶
CnO Ho$ {bE C„oIZr¶ ê$n go CËH¥$ï> nmB© JB©& 

EdrQ>r-& Iar’$ bmb ß¶mO d§eH«$‘ : EdrQ>r-& Iar’$ ‘|,
bmb ß¶mO H$s 05 à{d{ï>¶m| H$m ‘yë¶m§H$Z Ed§ VwbZm 02
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& à{d{ï> Eb-857 (197.5

AVT-I Rabi red onion variety : Out of 7 entries
evaluated and compare with 3 varietal checks,
entry Jindal Riva was significantly superior for
marketable yield at Kayani (225.06 q/ha) in
(Zone II), L-883 at Chiplima (149.03 q/ha) in
Zone IV, Jindal Pune Fursungi Advance (158.69
q/ha) at Raipur in Zone IV, Entry L-849 at
Rahuri (595.28 q/ha) in Zone V and DOGR KH-
M-3 at Coimbtore (168.5 q/ha) in Zone VI.  

AVT-I Rabi white onion variety : In AVT-I Rabi,
2 white onion entries were evaluated. Entry
DOGR-344 was significantly superior for
marketable yield at Ludhiana (271 q/ha) in
Zone II. DOGR-361(615.84 q/ha) and DOGR-
344 (582.15 q/ha) at Rahuri (Zone V) and
DOGR-344 at Banglore (335.17 q/ha) (Zone VI). 

Short Day Rabi Hybrid
IET Rabi Red onion hybrid : In IET Rabi onion,
1 red onion hybrid compared with 6 checks.
Hybrid DOGR Hy-6 was significantly superior
at Coimbatore (241.7 q/ha) in zone VI and at
Bangalore (441.53 q/ha) in zone VI.

AVT-I Rabi red onion hybrid : In AVT-I Rabi
red onion, 1 hybrid was evaluated and compare
with 5 checks. Hybrid DOGR Hy-8 (158.33
q/ha) was significantly superior at Raipur only
in Zone IV.

AVT-I Rabi White onion hybrid : 2 hybrid
entries were evaluated and compare with 3
checks. None of the entry was significantly
superior. 

Short Day Kharif Variety
IET Kharif red onion variety : In IET Kharif, 2
red entries were evaluated and compared with
2 checks. Entry RGP-3 was significantly
superior for marketable yield at Jabalpur
(176.50 q/ha) in zone IV, RGP-4 (431.44 q/ha)
and RGP-3 (376.67 q/ha) at Junagadh and RGP-
3 at Coimbatore (207.1 q/ha) in Zone VI. 

AVT-I Kharif red onion variety : In AVT-I
Kharif, 5 red entries were evaluated and
compared with 2 checks. Entry L-857 (197.5
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q¹$./ho.) Ed§ Eb-883 (195.83 q¹$./ho.) bw{Y¶mZm Ho$
OmoZ-2 ‘|, 02 à{d{ï>¶m§ Eb-849 (273.48 q¹$./ho.),
S>rAmoOrAma-Ho$EM-E‘-4 (259.11 q¹$./ho.) H$ë¶mUr
Ho$ OmoZ-3 ‘|, Eb-883 (187.46 q¹$./ho.) O~bnwa Ho$
OmoZ-4 ‘|, S>rAmoOrAma-Ho$EM-E‘-4 (92.18 q¹$./ho.)
Pmbdm‹S> Ho$ OmoZ-4 ‘|, S>rAmoOrAma-Ho$EM-E‘-3
(160.40 q¹$./ho.) Zm{gH$ Ho$ OmoZ-5 ‘| {dnUZ ¶mo½¶
CnO Ho$ {bE C„oIZr¶ ê$n go CËH¥$ï> nmB© JB©& 

EdrQ>r-& Iar’$ g’o$X ß¶mO {H$ñ‘ : EdrQ>r-& Iar’$ ‘|,
g’o$X ß¶mO H$s 02 à{d{ï>¶m| H$m ‘yë¶m§H$Z Ed§ VwbZm 02
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& à{d{ï> S>rAmoOrAma-361
(297.5 q¹$./ho.) am¶nwa Ho$ Ho$db OmoZ-6 ‘| C„oIZr¶
ê$n go CËH¥$ï> nmB© JB©& 

EdrQ>r-&& Iar’$ bmb ß¶mO {H$ñ‘ : EdrQ>r-&& Iar’$ ‘|,
bmb ß¶mO H$s 03 à{d{ï>¶m| H$m ‘yë¶m§H$Z Ed§ VwbZm 02
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& Oå‘y Ho$ OmoZ-2 ‘| à{d{ï>
AmaOrnr-1 (275.60 q¹$./ho.) Ed§ AmaOrnr-2
(228.10 q¹$./ho.); H$ë¶mUr Ho$ OmoZ-3 ‘| Eb-863
(271.21 q¹$./ho.); amhþar Ho$ OmoZ-5 ‘| AmaOrnr-1
(291.63 q¹$./ho.) Ed§ AmaOrnr-2 (285.89 q¹$./ho.)
Am¡a {MÌXþJ© Ho$ OmoZ-6 ‘| AmaOrnr-2 (270.30 q¹$./ho.)
{dnUZ ¶mo½¶ CnO Ho$ {bE C„oIZr¶ ê$n go CËH¥$ï> nmB©
JB©&

EdrQ>r-&& Iar’$ g’o$X ß¶mO {H$ñ‘ : EdrQ>r-II Iar’$ ‘|,
g’o$X ß¶mO H$s 02 à{d{ï>¶m| H$m ‘yë¶m§H$Z Ed§ VwbZm 02
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& amhþar Ho$ OmoZ-5 ‘| à{d{ï>
OrES>ãë¶yAmo-2 C„oIZr¶ ê$n go CËH¥$ï> nmB© JB©& 

EdrQ>r-&&-&& Iar’$ bmb ß¶mO {H$ñ‘ : EdrQ>r-II-II
Iar’$ ‘|, bmb ß¶mO H$s 07 à{d{ï>¶m| H$m ‘yë¶m§H$Z Ed§
VwbZm 03 gm‘mÝ¶ {H$ñ‘m| go H$s JB©& Oå‘y Ho$ OmoZ-2 ‘|
à{d{ï> H$m°b. 819 (323.75 q¹$./ho.); bw{Y¶mZm Ho$ OmoZ-
2 ‘| à{d{ï> AmaAmo-654 (108.33 q¹$./ho.); H$mZnwa Ho$
OmoZ-2 ‘| à{d{ï> H$m°b. 819 (265.50 q¹$./ho.); AH$mobm
Ho$ OmoZ-4 ‘| 5 à{d{ï>¶m§ H$m°b. 819 (292.67 q¹$./ho.),
AmB©EMAma-EHo$Eg-30 (281.36 q¹$./ho.), EEMAma-
EEgEZ-35 (277.23 q¹$./ho.), AmaAmo-645
(270.66 q¹$./ho.) Ed§ OoAmaAmo-07-17 (264.39
q¹$./ho.) Am¡a à{d{ï> AmaAmo-654 OyZmJ‹T> Ho$ OmoZ-5 ‘|
(427.78 q¹$./ho.) VWm ~¢Jbmoa Ho$ OmoZ-6 ‘| (370.37
q¹$./ho.) {dnUZ ¶mo½¶ CnO Ho$ {bE C„oIZr¶ ê$n go
CËH¥$ï> nmB© JB©&

q/ha) and L-883 (195.83 q/ha) was significantly
superior for marketable yield at Ludhiana in
zone II, 2 entries L-849 (273.48 q/ha), DOGR-
KH-M-4 (259.11 q/ha) at Kalyani in zone III, L-
883 at Jabalpur (187.46 q/ha) in Zone IV,
DOGR-KH-M-4 at Jhalawar (92.18 q/ha) in
zone IV, L-883 at Nashik (232.14 q/ha) in zone
V and DOGR-KH-M-3 at Coimbatore (160.40
q/ha) in zone VI.

AVT-I Kharif white onion variety : In AVT-I
Kharif, 2 white entries were evaluated and
compared with 2 checks. Entry DOGR-361 was
significantly superior at Raipur (297.5 q/ha) in
Zone IV only. 

AVT-II Kharif red onion variety: In AVT-II
Kharif, 3 red entries were evaluated and
compared with 2 checks. Entry RGP-1 (275.60
q/h) & RGP-2 (228.10 q/h) were significantly
superior for marketable yield at Jammu in Zone
II, L-863 at Kalyani (271.21 q/ha) in zone III,
RGP-1 (291.63 q/ha) and RGP-2 (285.89 q/ha)
at Rahuri in zone V and RGP-2 at Chitradurga
(270.30 q/ha) in zone VI. 

AVT-II Kharif white onion variety : In AVT-II
Kharif, 2 white entries were evaluated and
compared with 2 checks. Entry GAWO-2 was
significantly superior at Rahuri (275.36 q/ha) in
Zone V. 

AVT-II-II Kharif red onion variety : In AVT-II-
II Kharif, 7 red entries were evaluated and
compared with 3 checks. Entry Col. 819 (323.75
q/h) was significantly superior for marketable
yield at Jammu in Zone II, RO-654 at Ludhiana
(108.33 q/ha) in zone II, Entry Col.819 at
Kanpur (265.50 q/ha) in zone III, 5 entries
Col.819 (292.67 q/ha), IHR-AKS-30 (281.36
q/ha), AHR-ASN-35 (277.23 q/ha), RO-645
(270.66 q/ha) and JRO-07-17 (264.39 q/ha) at
Akola in zone IV and RO-654 at Junagadh
(427.78 q/ha) in zone V & at Bangalore (370.37
q/ha) in zone VI. 
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bKw àXr{áH$mb Iar’$ g§H$a 
AmB©B©Q>r Iar’$ bmb ß¶mO d§eH«$‘ : AmB©B©Q>r Iar’$ ‘|,
bmb ß¶mO H$s 1 à{d{ï> H$m ‘yë¶m§H$Z Ed§ VwbZm 05 gm‘mÝ¶
{H$ñ‘m| go H$s JB©& ¶h {H$gr ^r ñWmZ na CËH¥$ï> Zht nmB©
JB©& 

EdrQ>r-& Iar’$ bmb ß¶mO g§H$a : EdrQ>r-& Iar’$ ‘|,
bmb ß¶mO Ho$ 01 g§H$a H$m ‘yë¶m§H$Z Ed§ VwbZm 05
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& g§H$a S>rAmoOrAma EMdmB©-8
(257.84 q¹$./ho.) Ho$db H$ë¶mUr Ho$ OmoZ-3 ‘| C„oIZr¶
ê$n go CËH¥$ï> nm¶m J¶m& 

EdrQ>r-& Iar’$ g’o$X ß¶mO g§H$a : EdrQ>r-& Iar’$ ‘|,
g’o$X ß¶mO H$s 02 g§H$am| H$m ‘yë¶m§H$Z Ed§ VwbZm 05
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& g§H$a S>rAmoOrAma-S>ãë¶yEMdmB©-
2 {dnUZ ¶mo½¶ CnO Ho$ {bE Ho$db H$ë¶mUr (272.17
q¹$./ho.) Ho$ OmoZ-3 ‘| CËH¥$ï> nm¶m J¶m& 

EdrQ>r-&& Iar’$ bmb ß¶mO g§H$a : EdrQ>r-II Iar’$
‘|, bmb ß¶mO Ho$ 01 g§H$a H$m ‘yë¶m§H$Z Ed§ VwbZm 04
gm‘mÝ¶ {H$ñ‘m| go H$s JB©& g§H$a S>rAmoOrAma EMdmB©-5
bw{Y¶mZm (233.33 q¹$./ho.) Ho$ OmoZ-2 H$mZnwa
(247.75 q¹$./ho.) Ho$ OmoZ-3, O~bnwa (192.97
q¹$./ho.) Ho$ OmoZ-4 VWm amhþar (276.31 q¹$./ho.) ‘|
{dnUZ ¶mo½¶ CnO Ho$ {bE C„oIZr¶ CËH¥$ï> nm¶m J¶m&

bhgwZ {H$ñ‘ ‘yë¶m§H$Z 
Iar’$ 2017 Ho$ Xm¡amZ 6 ñWmZm| na àË¶oH$ ‘| 8 à{d{ï>¶m|
g{hV Xmo {H$ñ‘r¶ narjU AWm©V EdrQ>r-& Ed§ EdrQ>r-&&
{H$E JE O~{H$ 2017-18 ‘| Xmo {H$ñ‘r¶ narjU AmB©B©Q>r
(07 à{d{ï>¶m§) VWm EdrQ>r-& (8 à{d{ï>¶m§) g^r H$‘ Ad{Y
dmbo Ed§ b§~r Ad{Y dmbo (AmB©B©Q>r 9 à{d{ï>¶m§; EdrQ>r-&
(10 à{d{ï>¶m§) Ho$ÝÐm| ‘| g§MmrbV {H$E JE& 

Iar’$ ‘m¡g‘ Ho$ Xm¡amZ, EdrQ>r-& ‘| ‘yë¶m§{H$V AmR> à{d{ï>¶m|
‘| go Or-304 ‘| gdm©{YH$ {dnUZ ¶mo½¶ CnO (69.50
q¹$./ho.) XO© H$s JB©& EdrQ>r-II-II ‘|, ‘yë¶m§{H$V AmR>
à{d{ï>¶m| ‘| go Or-282 ‘| gdm©{YH$ {dnUZ ¶mo½¶ CnO
(60 q¹$./ho.) XO© H$s JB©& 

b§~r Ad{Y AmB©B©Q>r ‘|, nm§M ñWmZm| ‘| ‘yë¶m§H$Z H$s JB© 09
à{d{ï>¶m| ‘| go Or-408 E.nr. (gm‘mÝ¶) ‘| 04 ñWmZm| ‘|
gdm©{YH$ CnO àmá H$s JB© O~H$s EgOr-01 ‘| {g{¸$‘ ‘|
gdm©{YH$ CnO àmá H$s JB©& b§~r Ad{Y EdrQ>r-I ‘|, 10
à{d{ï>¶m| ‘| go grAmB©Q>rEM-Or-10 ‘| VrZ ñWmZm| na,

Short Day Kharif Hybrid

IET Kharif red onion hybrid : In IET Kharif, 1
red hybrid were evaluated and compared with
5 checks. At none of the location it was
superior.

AVT-I Kharif red onion hybrid : In AVT-I
Kharif, 1 red hybrid was evaluated and
compared with 4 checks. Hybrid DOGR Hy-8
(257.84 q/ha) was significantly superior at
Kalyani only in zone III. 

AVT-I Kharif white onion hybrid : In AVT-I
Kharif, 2 white hybrid were evaluated and
compared with 3 checks. Hybrid DOGR-WHY-
2 was significantly superior for marketable
yield at Kalyani (272.17 q/ha) only in zone III.

AVT-II Kharif red onion hybrid : In AVT-II
Kharif, 1 red hybrid was evaluated and
compared with 4 checks. Hybrid DOGR Hy-5
was significantly superior for marketable yield
at Ludhiana (233.33 q/ha) in zone II, at Kanpur
(247.75 q/ha) in zone III, at Jabalpur (192.97
q/ha) in zone IV and at Rahuri (276.31 q/ha).

Garlic Varietal Evaluation
Two varietal trial namely AVT-I and AVT-II-II
with 8 entries each were conducted during
Kharif 2017 at 6 locations while in Rabi 2017-18
and two varietal trial IET (7 entries) and AVT-I
(8 entries)) conducted at all short day and long
day (IET 9 entries; AVT-I 10 entries) centers. 

During kharif season, in AVT-I out of eight
evaluated entries, G-304 yielded highest
average marketable yield (69.50q/ha). In AVT-
II-II, out of eight entries evaluated G-282
yielded highest marketable yield (60 q/ha). 

In Long day IET, out of 9 entries evaluated at
five locations G-408 A.P. (Check) yielded
highest at 4 locations while SG-01 yielded
highest at Sikkim. In long day AVT-I, out of 10
entries, CITH-G-10 yielded high at 3 location,
G-408 A.P. (check) at Palampur and Bhima
Purple at Sikkim. 
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Or-408 E.nr (gm‘mÝ¶) ‘| nmb‘nwa ‘| VWm ^r‘m nn©b ‘|
{g{¸$‘ ‘| Cƒ CnO àmá H$s JB©& 

AmB©B©Q>r H$‘ Ad{Y ‘|, ^r‘m nn©b (gm‘mÝ¶) ‘| H«$‘e:
OmoZ-4, 5 Am¡a 6 ‘| 02 ñWmZm| ‘| Am¡a OmoZ-2 ‘| EH$
ñWmZ na gdm©{YH$ CnO àmá H$s JB©& EdrQ>r-& ‘|, H«$‘e:
OmoZ-5 ‘| 02 ñWmZm| ‘| Am¡a OmoZ-2, 4 Ed§ 6 ‘| EH$
ñWmZ na ‘yë¶m§H$Z H$s JB© 08 à{d{ï>¶m| ‘| go ^r‘m nn©b
‘| gdm©{YH$ Am¡gV {dnUZ ¶mo½¶ CnO àmá H$s JB©& 

I. ’$gb CËnmXZ 
Xoe Ho$ {d{^Þ 14 ñWmZm| na Mma narjU g§Mm{bV {H$E
JE&

ß¶mO ‘| {S´>n qgMmB© àUmbr Ho$ ‘mÜ¶‘ go Cd©aH$ H$m g‘¶
{ZYm©aU : grYo Ob qgMmB© àUmbr H$s VwbZm ‘| {S´>n qgMmB©
àUmbr Ho$ ‘mÜ¶‘ go 6 {XZm| Ho$ A§Vamb na 100%
AmaS>rE’$ (110:40:60:30 {H$.J«m. EZnrHo$Eg/ho.) Ho$
AZwà¶moJ go {dnUZ ¶mo½¶ H§$X CnO ‘| 23.7-55.1% H$s
d¥{Õ hþB© Am¡a Cƒ bm^ bmJV AZwnmV àmá hþAm&

bhgwZ ‘| {S´>n qgMmB© àUmbr Ho$ ‘mÜ¶‘ go Cd©aH$ H$m
g‘¶ {ZYm©aU : g‘mÝ¶ H$s VwbZm ‘| {S´>n qgMmB© àUmbr
Ho$ ‘mÜ¶‘ go 6 {XZm| Ho$ A§Vamb na 100% AmaS>rE’$
(100:50:50:30 {H$.J«m. EZnrHo$Eg/ho.) Ho$ AZwà¶moJ go
{dnUZ ¶mo½¶ H§$X CnO ‘| 9.4-34.1% H$s d¥{Õ hþB©& Cƒ
bm^ bmJV AZwnmV 6 {XZm| Ho$ A§Vamb na 100%
AmaS>rE’$ (100:50:50:30 {H$.J«m. EZnrHo$Eg/ho.) +
80 go 60% AmaS>rE’$ 5 Q>Z H$ånmoñQ>/ho. Ho$ CnMma go
àmá hþAm&

ß¶mO grS> {S´>b Ho$ Cn¶moJ go grYr ~wdmB© H$m ß¶mO
CËnmXZ na à^md : Ymadm‹S>, {Ìnwam Am¡a amOJwê$ZJa ‘|
ß¶mO H$s IoVr ‘| à{VamonU {d{Y H$s VwbZm ‘| grYr ~wdmB©
{d{Y go {dnUZ ¶mo½¶ CnO Ed§ Hw$b CnO ‘| H$‘r XoIr JB©&
à{VamonU {d{Y H$s VwbZm ‘| grYr ~wdmB© {d{Y ‘| CnO ‘|
16.6 go 48.8% Ho$ ~rM H$‘r XoIr JB©& ¶Ú{n bw{Y¶mZm
‘| à{VamonU {d{Y H$s VwbZm ‘| grYr ~wdmB© {d{Y go {dnUZ
¶mo½¶ CnO VWm Hw$b H§$X CnO H$m’$s A{YH$ nmB© JB©&
à{VamonU H$s VwbZm ‘| grYr ~wdmB© go CnO ‘| 5.5-10.8%
Ho$ ~rM d¥{Õ XoIr JB©& 

ß¶mO ~rO ’$gb ‘| IanVdma à~§YZ H$m AÜ¶¶Z :
OyZmJ‹T>, Zm{gH$ VWm amOJwê$ZJa ‘| AnV¥U ^am gm‘mÝ¶

In IET short day, Bhima Purple (check) yielded
highest at 2 location in zone IV, V and VI, one
locations in zone II, respectively. In AVT-I,
Bhima Purple yielded highest average
marketable yield (q/ha) among eight evaluated
entries at two locations in zone V and one
locations in zone II, IV and VI respectively. 

B. Crop Production

Four trials were conducted at 14 different
locations in the country.

Fertilizer scheduling through drip irrigation
system in onion : Application of 100% RDF
(110:40:60:30 kg NPKS/ha) at 6 days interval
through drip irrigation system increased
marketable bulb yield by 23.7-55.1% and higher
benefit cost ratio compared flood irrigation
system. 

Fertilizer scheduling through drip irrigation
system in garlic : Application of 100%
(100:50:50:30 kg NPKS/ha) at 6 days interval
through drip irrigation system increased
marketable yield by 9.4-34.1% compared to
control. Higher benefit cost ratio was recorded
in treatment received 100% RDF (100:50:50:30
kg NPKS/ha) at 6 days interval + 5 t compost
/ha followed by 80 and 60% RDF.

Effect of direct sowing using onion seed drill
on onion production : Direct sowing method
of onion cultivation showed significant
reduction in marketable and total yield
compared to transplanting at Dharwad,
Tripura and Rajgurunagar. The reduction in
yield with direct sowing method ranged from
16.6 to 48.8% and showed significantly higher
marketable and total bulb yield in comparison
to transplanting method at Ludhiana. The yield
increase by direct sowing method was 5.5-
10.8% in comparison to transplanting method. 

Weed management studies in onion seed
crop: Oxyflurofen 23.5% EC application before
planting followed by two hand weeding at 30
and 60 days after planting recorded the highest
seed yield compared to weedy check at
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{H$ñ‘ H$s VwbZm ‘| à{VamonU go nyd© Am°Šgrâbyamo’o$Z
23.5% B©gr H$m AZwà¶moJ VWm ~mX ‘| à{VamonU Ho$ 30
Am¡a 60 {XZm| na Xmo ~ma hmWm| go {ZamB© H$aZo na gdm©{YH$
~rO CnO àmá H$s JB©& à{VamonU go nyd© Am°Šgrâbyamo’o$Z
23.5% B©gr H$m AZwà¶moJ VWm ~mX ‘| à{VamonU Ho$ 30
Am¡a 60 {XZm| na Xmo ~ma hmWm| go {ZamB© H$aZo na 100%
IanVdma {Z¶§ÌU XjVm XO© H$s JB©& 

J. ’$gb g§ajU 
ß¶mO Ed§ bhgwZ Ho$ H$sQ> ZmerOrdm| H$m gd}jU Ed§
{ZJamZr : AmR> ñWmZm| na ß¶mO Ed§ bhgwZ Ho$ H$sQ>
ZmerOrdm| H$m gd}jU Ed§ {ZJamZr H$s JB©& g^r ñWmZm| ‘|
ß¶mO {W«ßg {W«ßg Q>¡~oH$s à‘wI ZmerOrd Wm& lrZJa,
bw{Y¶mZm Am¡a amOJwê$ZJa ‘| H$Q>dm°‘© (ñnmoS>moßQ>oam Egnr.)
H$m àH$mon VWm OyZmJ‹T>, H$mZnwa Am¡a O~bnwa ‘| B[a¶mo’$mBS>
VWm aoS> ñnmBS>a ‘mBQ²g H$m àH$mon Am¡a amOJwê$ZJa VWm
{Ìnwam Ho$ÝÐm| ‘| J«rZ byna, H«$mBgmoS>opŠgg Egnr. H$m àH$mon
XO© {H$¶m J¶m& BgHo$ A{V[aº$, {Ìnwam ‘| ho{bH$modnm© A{‘©Joam
Am¡a bw{Y¶mZm ‘| Am°{Z¶Z ‘½JmoQ> àH$mon XO© {H$¶m J¶m& H$B©
ñWmZm| na H$mo{¸$Zo{„S²g H$mo gdm©{YH$ àmH¥${ÌH$ eÌw Ho$ ê$n
‘| XO© {H$¶m J¶m& BgHo$ Abmdm, lrZJa Am¡a amOJwê$ZJa
Ho$ ñWmZm| ‘| àrS>oQ´>r {W«ßg Eobmo{W«ßg Egnr. VWm Am°[a¶g
Egnr. XO© {H$¶m J¶m& 

ß¶mO Ho$ H$sQ> ZmerOrd VWm amoJ O{Q>bVm Ho$
{bE ZE ‘m°{OŠ¶yb Am¡a BgHo$ g§¶moOZm| H$m
‘yë¶m§H$Z 
df© 2017-18 Ho$ Xm¡amZ Zm¡ ñWmZm| na ZmerOrdm| ({W«ßg,
H$Q>dm°‘© Am¡a J«rZ byna) Am¡a ñQ>opå’${b¶‘ ãbmBQ>, nn©b
ãbm°Q²M, EÝW«mŠZmoO Ed§ ñQ>o‘{’${b¶w‘ ãbmBQ> g{hV ß¶mO
Ho$ amoJm| Ho$ {bE Z¶o H$sQ>ZmeH$, gmBQ´>m{Zpßbàm°b 10.26
AmoS>r Am¡a H$dH$Zmer ‘r{Q>a‘ 55% + nmBamŠbmoñQ´>mo{~Z
5% H$m EH$b Am¡a H$sQ>ZmemH$ Ho$ gmW ‘yë¶m§H$Z {H$¶m
J¶m& BZ ‘m°{bŠ¶yëg Ho$ EH$b Am¡a g§¶moOZm| Ho$ ê$n ‘| à¶moJ
go ß¶mO Ho$ {W«ßg, bo{nS>moßQ>oamZ ZmerOrdm| (H$Q>dm°‘© Am¡a
J«rZ byna), ñQ>o‘{’${b¶w‘ ãbmBQ>, nn©b ãbm°M VWm
EÝW«mŠZmoO ‘| H$m’$s H$‘r XoIr JB©& BZH$s à^mdH$m[aVm H$B©
ñWmZm| na AZwnMm[aV go ~ohVa nm¶r J¶r Am¡a Hw$N> ñWmZm|
na {’$àmo{Zb Am¡a àmo{nH$moZmOmob g{hV gH$mamË‘H$
AZwnMm[aVm| H$m g‘H$j nm¶r J¶r& 

Junagadh, Nashik and Rajgurunagar.
Oxyflurofen 23.5% EC application before
planting followed by two hand weeding at 30
and 60 DAP showed 100% weed control
efficiency. 

C. Crop Protection 

Survey and monitoring of insect pests of
onion and garlic: Survey on insect pests of
onion and garlic was conducted at eight
locations. Onion thrips Thrips tabaci was the
major pest in all the locations. Occurrence of
cutworm (Spodoptera sp) recorded at Srinagar,
Ludhiana and Rajgurunagar and Eriophyid and
Red spider mites was recorded at Junagadh,
Kanpur and Jabalpur and Green looper,
Chrysodeixis sp incidence recorded at
Rajgurunagar and Tripura centers. Besides
Helicoverpa armigera was reported at Tripura
and onion maggot at Ludhiana. Coccinellids
was the predominant natural enemies recorded
many of the locations. Apart from this,
predatory thrips Aeolothrips sp and Orius sp
were reported in the locations Srinagar and
Rajgurunagar. 

Evaluation of new molecule and its
combination for insect pests and disease
complex of onion: New insecticide,
cyantranliprole 10.26 OD and fungicides,
metiram 55% plus pyraclostrobin 5% alone and
with insecticide were evaluated for pests
(thrips, cutworms and green looper) and onion
diseases including Purple blotch, Anthracnose
and Stemphylium blight during 2017-18 in nine
locations. These molecules as alone and in
combination showed a significant reduction of
onion thrips, lepidopteran pests (cutworms and
green looper), Stemphylium blight, purple blotch
and anthracnose. The efficacy was superior
over control in many of locations and at bar at
with positive controls including fipronil and
propiconazole few locations.
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Ob^amd ñQ´>¡g Ho$ {bE ß¶mO à{d{ï>¶m| H$s Om§M 
Iar’$ 2018 Ho$ Xm¡amZ {Z¶§{ÌV pñW{V¶m| Ho$ VhV Ob
^amd ñQ´>¡g Ho$ {déÕ 12 ß¶mO {H$ñ‘m| g{hV 84 ß¶mO
à{d{ï>¶m| H$s Om§M H$s JB©& Q>¢H$ ‘| H¥${Ì‘ Ob ^amd H$s
pñW{V ~ZmB© JB©& 45 {XZ Am¶w Ho$ A§Hw$am| H$mo ßbmpñQ>H$ Ho$
J‘bm| ‘| amo{nV {H$¶m J¶m Am¡a 30 {XZm| VH$ CJZo {X¶m
Am¡a CgHo$ ~mX J‘bm| ‘| {‘Å>r H$s gVh go 3 g|Q>r‘rQ>a
D$na VH$ Ob ñVa H$mo ~ZmE aIVo hþE bJmVma 10 {XZm|
VH$ Ob ^amd pñW{V Ho$ AYrZ aIm J¶m& Bg pñW{V Ho$
~mX nm¡Ym| H$s d¥{Õ, CÎmaOr{dVm Ho$ {XZm| H$s g§»¶m Am¡a
ñQ´>¡g Ho$ ~mX R>rH$ hmoZo H$s j‘Vm Ho$ ‘yë¶m§H$Z Ho$ {bE
à{V{XZ nm¡Ym| H$s {ZJamZr H$s JB©& à{d{ï>¶m| H$mo CÎmaOr{dVm
Am¡a [aH$dar à{VeV Ho$ AmYma na g{hîUw Am¡a
A{Vg§doXZerb Ho$ ê$n ‘| dJuH¥$V {H$¶m J¶m& Om§M H$s JB©
84 à{d{ï>¶m| ‘| go Ob ^amd ñQ´>¡g ‘| 100 à{VeV
CÎmaOr{dVm Am¡a [aH$dar Ho$ {bE Mma à{d{ï>¶m| AWm©V
d§eH«$‘ 1615, d§eH«$‘ 1622, d§eH«$‘ 1661 VWm d§eH«$‘
1708 H$mo Cƒ g{hîUw Ho$ ê$n ‘| dJuH¥$V {H$¶m J¶m& Bgr
àH$ma Ob ^amd ñQ´>¡g ‘| 100 à{VeV CÎmaOr{dVm Am¡a
80 à{VeV go A{YH$ H$s [aH$dar Ho$ {bE N>h à{d{ï>¶m|
AWm©V S>ãë¶y-172, S>ãë¶y -395, d§eH«$‘ 1133, d§eH«$‘
1619, d§eH«$‘ 1653 VWm d§eH«$‘ 1664 H$s Ob ^amd
g{hîUw à{d{ï>¶m| Ho$ ê$n ‘| nhMmZ H$s JB©& bmb ß¶mO à{d{ï>
Egrgr. 1625 VWm g’o$X ß¶mO à{d{ï> S>ãë¶y-344 H$mo
100 à{VeV CÎmaOr{dVm Ho$ hmoVo hþE ̂ r [aH$dar ‘| Ag’$b
hmoZo Ho$ H$maU Ob^amd Ho$ à{V A{V g§doXZerb à{d{ï> Ho$
ê$n ‘| nhMmZ H$s JB©& d§eH«$‘ 1633, d§eH«$‘ 1656,
d§eH«$‘ 1671, d§eH«$‘ 1624, d§eH«$‘ 1640 Ed§ S>ãë¶y-
504 à{d{ï>¶m§ H$‘ CÎmaOr{dVm Ed§ [aH$dar à{VeV Ho$
H$maU Ob^amd Ho$ à{V g§doXZerb ß¶mO à{d{ï>¶m| Ho$ ê$n
‘| XO© H$s JB© (Vm{bH$m 8.1)& BZ {H$ñ‘m| ‘| go ß¶mO {H$ñ‘
^r‘m S>mH©$ aoS> H$mo Ob^amd ñQ́>¡g Ho$ ~mX [aH$dar ‘| Ag’$b
hmoZo Ho$ H$maU gdm©{YH$ g§dXoZerb {H$ñ‘ Ho$ ê$n ‘| nhMmZ
H$s JB©& 

Screening of onion entries for water
logging stress

Screening of 84 onion entries including 12
onion varieties against water logging stress was
carried out in controlled condition during kharif
2018. Artificial water logging condition was
created in tank. The 45 days old seedlings were
planted in plastic pots and allowed to grow for
30 days and thereafter subjected to water-
logging treatment for continuous 10 days by
maintaining a water level of 3 cm above the soil
surface in pots. Plants were monitored daily for
evaluating its growth, number of survival days
and its capacity to recover after stress
treatment. The entries were categorised as
tolerant and susceptible on the basis of survival
and recovery percentage. Out of the 84 entries
screened, four onion entries viz. Acc. 1615, Acc.
1622, Acc. 1661 and Acc. 1708 were categorized
as highly tolerant as they showed 100%
survival and recovery under waterlogging
stress. Similarly, six entries viz. W-172, W-395,
Acc. 1133. Acc. 1619, Acc. 1653 and Acc. 1664
with 100% survival and recovery percentage
more than 80% were identified as waterlogging
tolerant entries. Red onion entry Acc. 1625 and
White onion entry W-344 was identified as
highly sensitive entries for waterlogging stress
as they failed to recover even though survival
was found to be 100%. Entries namely, Acc.
1633, Acc. 1656, Acc. 1671, Acc. 1624, Acc. 1640
and W-504 recorded with low survival and
recovery percentage hence categorize as
waterlogging sensitive onion entries (Table 8.1).
Among the varieties, the onion variety Bhima
Dark Red was screened out as the most
susceptible as it failed to recovered after water
logging stress.

amï´>r¶ Obdm¶w AZwHy$b H¥${f nhb ({ZH«$m) 
National Innovations on Climate Resilient Agriculture (NICRA)
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Vm{bH$m 8.1 : Ob^amd ñQ´>¡g Ho$ {déÕ ß¶mO à{d{ï>¶m| H$m dJuH$aU 
Table 8.1 : Categorization of onion entries against water logging stress

CÎmaOr{dVm % Survival % [aH$dar % Recovery %

100% ß¶mO {H$ñ‘|: ^r‘m g’o$X, ^r‘m ew^«m, ’w$bo g’o$X,
nrHo$dr ìhmB©Q>, ^r‘m gwna, ^r‘m aoS>, ^r‘m amO
g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-208, S>ãë¶y-448,
S>ãë¶y-361, S>ãë¶y-408, S>ãë¶y-395, S>ãë¶y-043,
S>ãë¶y-085, S>ãë¶y-396, S>ãë¶y-302, S>ãë¶y-507,
S>ãë¶y-453, S>ãë¶y-172, S>ãë¶y-517, S>ãë¶y-306
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1133, d§eH«$‘ 1608, 
d§eH«$‘ 1609, d§eH«$‘ 1615, d§eH«$‘ 1619, d§eH«$‘
1622, d§eH«$‘ 1623, d§eH«$‘ 1625, d§eH«$‘
1626, d§eH«$‘ 1627, d§eH«$‘ 1635, d§eH«$‘
1636, d§eH«$‘ 1638, d§eH«$‘ 1639, d§eH«$‘
1649, d§eH«$‘ 1651, d§eH«$‘ 1653, d§eH«$‘
1658, d§eH«$‘ 1661, d§eH«$‘ 1664, d§eH«$‘
1667, d§eH«$‘ 1697, d§eH«$‘ 1708
Onion variety: Bhima Safed, Bhima Shubhra,
Phule Safed, PKV White, Bhima Super, Bhima
Red, Bhima Raj
White onion lines: W-208, W-448, W-361, 
W-408, W-395, W-043, W-085, W-396, W-302,
W-507, W-453, W-172, W-517, W-306
Red onion lines: Acc. 1133, Acc. 1608, 
Acc. 1609, Acc. 1615, Acc. 1619, Acc. 1622, Acc.
1623, Acc. 1625, Acc. 1626, Acc. 1627, Acc. 1635,
Acc. 1636, Acc. 1638, Acc. 1639, Acc. 1649, Acc.
1651, Acc. 1653, Acc. 1658, Acc. 1661, Acc. 1664,
Acc. 1667, Acc. 1697, Acc. 1708

>>80% ß¶mO {H$ñ‘|: ^r‘m gyna, ^r‘m e{º$ 
g’o$X ß¶mO d§eH«$‘ : S>ãë¶y 043, S>ãë¶y 395, S>ãë¶y
172
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1620, d§eH«$‘ 1663,
d§eH«$‘ 1666, d§eH«$‘ 1706, d§eH«$‘ 1664, d§eH«$‘
1133, d§eH«$‘ 1619, d§eH«$‘ 1653, d§eH«$‘
1615, d§eH«$‘ 1622, d§eH«$‘ 1661, d§eH«$‘ 1708
Onion variety: Bhima Super, Bhima Shakti
White onion lines: W 043, W 395, W 172
Red onion lines: Acc. 1620, Acc. 1663, 
Acc. 1666, Acc. 1706, Acc. 1664, Acc. 1133, 
Acc. 1619, Acc. 1653, Acc. 1615, Acc. 1622, 
Acc. 1661, Acc. 1708

80-99% ß¶mO {H$ñ‘| : ^r‘m œoVm, ^r‘m S>mH©$ aoS>, ^r‘m e{º$ 
g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-355, S>ãë¶y-344
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1629, d§eH«$‘ 1630, 
d§eH«$‘ 1632, d§eH«$‘ 1663, d§eH«$‘ 1644, d§eH«$‘
1706, d§eH«$‘ 1604, d§eH«$‘ 1628, d§eH«$‘
1616, d§eH«$‘ 1618, d§eH«$‘ 1620, d§eH«$‘
1637, d§eH«$‘ 1666, d§eH«$‘ 1702, d§eH«$‘ 1696
Onion variety: Bhima Shweta, Bhima Dark
Red, Bhima Shakti
White onion lines: W-355, W-344
Red onion lines: Acc. 1629, Acc. 1630, 
Acc. 1632, Acc. 1663, Acc. 1644, Acc. 1706, Acc.
1604, Acc. 1628, Acc. 1616, Acc. 1618, Acc. 1620,
Acc. 1637, Acc. 1666, Acc. 1702, Acc. 1696

60-79% ß¶mO {H$ñ‘|: ^r‘m ew^«m, ^r‘m {H$aU, ^r‘m œoVm, ^r‘m
aoS>
g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-208, S>ãë¶y-453,
S>ãë¶y-517, S>ãë¶y-302
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1618, d§eH«$‘ 1630, 
d§eH«$‘ 1637, d§eH«$‘ 1639, d§eH«$‘ 1714, d§eH«$‘
1608, d§eH«$‘ 1613, d§eH«$‘ 1635, d§eH«$‘
1644, d§eH«$‘ 1616, d§eH«$‘ 1626, d§eH«$‘
1627, d§eH«$‘ 1667, d§eH«$‘ 1697, d§eH«$‘
1701, d§eH«$‘ 1704, d§eH«$‘ 1636, d§eH«$‘
1703, d§eH«$‘ 1604, d§eH«$‘ 1628
Onion variety: Bhima Shubhra, Bhima Kiran,
Bhima Shweta, Bhima Red
White onion lines: W-208, W-453, W-517,   W-
302
Red onion lines: Acc. 1618, Acc. 1630, 
Acc. 1637, Acc. 1639, Acc. 1714, Acc. 1608, Acc.
1613, Acc. 1635, Acc. 1644, Acc. 1616, Acc. 1626,
Acc. 1627, Acc. 1667, Acc. 1697, Acc. 1701, 
Acc. 1704, Acc. 1636, Acc. 1703, Acc. 1604,
Acc. 1628
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CÎmaOr{dVm % Survival % [aH$dar % Recovery %

50-79% ß¶mO {H$ñ‘| : ^r‘m {H$aZ, EJ«r ’$mC§S> bmBQ> aoS> 

g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-504

bmb ß¶mO d§eH«$‘ d§eH«$‘ : 1617, d§eH«$‘ 1640,
d§eH«$‘ 1633, d§eH«$‘ 1714, d§eH«$‘ 1645, d§eH«$‘
1668, d§eH«$‘ 1660, d§eH«$‘ 1701, d§eH«$‘
1709, d§eH«$‘ 1712, d§eH«$‘ 1704, d§eH«$‘
1606, d§eH«$‘ 1703, d§eH«$‘ 1613, d§eH«$‘ 1621
Onion variety : Bhima Kiran, Agri found Light
Red

White onion lines : W-504

Red onion lines : Acc. 1617, Acc. 1640, 

Acc. 1633, Acc. 1714, Acc. 1645, Acc. 1668, Acc.
1660, Acc. 1701, Acc. 1709, Acc. 1712, Acc. 1704,
Acc. 1606, Acc. 1703, Acc. 1613, Acc. 1621

>30-59% ß¶mO {H$ñ‘| : nrHo$dr g’o$X, ^r‘m g’o$X, ’w$bo g’o$X,
^r‘m amO, EJ«r ’$mC§S> bmBQ> aoS> 
g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-448, S>ãë¶y-361,
S>ãë¶y-085, S>ãë¶y-507, S>ãë¶y-306, S>ãë¶y-355,
S>ãë¶y-408, S>ãë¶y-396
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1624, d§eH«$‘
1633, d§eH«$‘ 1629, d§eH«$‘ 1632, d§eH«$‘
1640, d§eH«$‘ 1649, d§eH«$‘ 1656, d§eH«$‘
1709, d§eH«$‘ 1606, d§eH«$‘ 1609, d§eH«$‘
1621, d§eH«$‘ 1623, d§eH«$‘ 1638, d§eH«$‘
1660, d§eH«$‘ 1668, d§eH«$‘ 1702, d§eH«$‘
1712, d§eH«$‘ 1696, d§eH«$‘ 1651, d§eH«$‘ 1658
Onion variety : PKV White, Bhima Safed,
Phule Safed, Bhima Raj, Agri found Light Red
White onion lines : W-448, W-361, W-085, 
W-507, W-306, W-355, W-408, W-396
Red onion lines : Acc. 1624, Acc. 1633, 
Acc. 1629, Acc. 1632, Acc. 1640, Acc. 1649, 
Acc. 1656, Acc. 1709, Acc. 1606, Acc. 1609, 
Acc. 1621, Acc. 1623, Acc. 1638, Acc. 1660, 
Acc. 1668, Acc. 1702, Acc. 1712, Acc. 1696, 
Acc. 1651, Acc. 1658

<50% bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1656, d§eH«$‘ 1624
Red onion lines: Acc. 1656, Acc. 1624

<30% ß¶mO {H$ñ‘| : ^r‘m S>mH©$ aoS> 
g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-344, S>ãë¶y-504
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1625, d§eH«$‘ 1645, 
d§eH«$‘ 1617
Onion variety : Bhima Dark Red
White onion lines : W-344, W-504
Red onion lines : Acc. 1625, Acc. 1645, Acc.
1617

gyIo Ho$ ñQ´>¡g Ho$ {bE ß¶mO à{d{ï>¶m| H$s Om§M 
a~r 2017-18 Ho$ Xm¡amZ aoZ-AmCQ> eoëQ>a ‘| gyIo ñQ´>¡g
Ho$ AYrZ aIr JB© {H$ñ‘m| g{hV EH$ gm¡ ~mah ß¶mO à{d{ï>¶m|
H$s Om§M Ho$ {bE EH$ à¶moJ {H$¶m J¶m& H§$X Ho$ d¥{Õ MaU
(à{VamonU Ho$ 55-80 {XZ ~mX) Ho$ Xm¡amZ bJmVma 25
{XZm| VH$ qgMmB© amoH$ H$a gyIo ñQ´>¡g H$s pñW{V ~ZmB© JB©&
gm‘mÝ¶ ^yI§S>m| ‘| {Z¶{‘V qgMmB© H$m nmbZ {H$¶m J¶m&
gm‘mÝ¶ nm¡Ym| H$s VwbZm ‘| AÜ¶¶Z H$s JB© g^r à{d{ï>¶m|
‘| Ob H$‘r ñQ´>¡g H$s à{V{H«$¶m Ho$ ê$n ‘| nm¡Ym| ‘| nmZr H$s
pñW{V (25-30%) Am¡a Šbmoamo{’$b gm‘J«r ‘| H$m’$s H$‘r
XO© H$s JB©& Ob H$‘r ñQ´>¡g Ho$ H$maU H§$X ^ma ‘| ~Xbmd
à{VeV Ho$ AmYma na à{d{ï>¶m| H$mo dJuH¥$V {H$¶m J¶m& g’o$X

Screening of onion entries for drought
stress
An experiment was conducted to screen out
one hundred and twelve onion entries
including the varieties subjected to drought
stress under Rain-out shelter during rabi 2017-
18. Drought stress was imposed by with-
holding irrigation for continuous 25 days
during bulb enlargement stage (55-80 DAT).
Routine irrigation schedule was followed for
control plots. Significant reduction in plant
water status (25-30%) and chlorophyll content
was recorded in all the studied entries in
response to water deficit stress as compared to
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ß¶mO H$s Zm¡ à{d{ï>¶m§ AWm©V S>ãë¶y-448, S>ãë¶y-364,
S>ãë¶y-125, S>ãë¶y-009, S>ãë¶y-443, S>ãë¶y-483,
S>ãë¶y-437, S>ãë¶y-085 Ed§ S>ãë¶y-143 O~{H$ bmb
ß¶mO H$s Mma à{d{ï>¶m§, ¶Wm d§eH«$‘ 1658, d§eH«$‘
1620, d§eH«$‘ 1604 Ed§ d§eH«$‘ 1656 H$mo H§$X ^ma ‘|
20% go H$‘ H$s H$‘r Ho$ H$maU Cƒ gyIm g{hîUw {H$ñ‘ Ho$
ê$n ‘| dJuH¥$V {H$¶m J¶m& BZ à{d{ï>¶m| ‘| go à{d{ï> S>ãë¶y-
448 ‘| H§$X ^ma ‘| g~go H$‘ ~Xbmd (9%) XO© {H$¶m
J¶m Am¡a BgHo$ ~mX H$m ñWmZ S>ãë¶y-364 (11%) H$m
ahm& BgHo$ {dnarV g’o$X ß¶mO H$s Xmo à{d{ï>¶m§ S>ãë¶y-
286, S>ãë¶y-203; bmb ß¶mO H$s ½¶mah à{d{ï>¶m§ d§eH«$‘
1655, d§eH«$‘ 1552, d§eH«$‘ 1651, d§eH«$‘ 1615,
d§eH«$‘ 1629, d§eH«$‘ 1668, d§eH«$‘ 1720, d§eH«$‘
1661, d§eH«$‘ 1639, d§eH«$‘ 1647, d§eH«$‘ 1627
Am¡a VrZ {H$ñ‘| ’w$bo g’o$X, ^r‘m bmB©Q> aoS> VWm ^r‘m amO
gyIo Ho$ à{V Cƒ g§doXZerb nmE JE {OZ‘| H§$X ^ma ‘|
A{YH$V‘ H$‘r (60-66%) XoIr JB© (Vm{bH$m 8.2)& 

control plants. All the entries were categorised
on the basis of percent change in bulb weight
in response to water deficit stress. Nine white
onion entries viz., W-448, W-364, W-125, W-009,
W-443, W-483, W-437, W-085 and W-143
whereas, four red onion entries namely; Acc.
1658, Acc. 1620, Acc. 1604 and Acc. 1656
recorded with less than 20% change in bulb
weight hence categorized as highly drought
tolerant. Among these entries, W-448 recorded
with minimum changes in bulb weight (9%)
followed by W-364 (11%). In contrast, two
white entries viz., W-286, W-203, eleven red
entries viz., Acc. 1655, Acc. 1552, Acc. 1651, Acc.
1615, Acc. 1629, Acc. 1668, Acc. 1720, Acc. 1661,
Acc. 1639, Acc. 1647, Acc. 1627 and three
varieties Phule Safed, Bhima Light Red and
Bhima Raj found to be highly susceptible to
drought with maximum reduction in bulb
weight (60-66%) (Table 8.2). 

Vm{bH$m 8.2 : gyIm ñQ´>¡g Ho$ {déÕ ß¶mO {H$ñ‘m| H$m dJuH$aU 
Table 8.2 : Categorization of onion entries against drought stress

dJuH$aU
Categori-
zation

H§$X ^ma ‘| ~Xbmd
à{VeV 
Percent change
in bulb weight

ß¶mO {H$ñ‘| Ed§ OZZÐì¶ 
Onion varieties and germplasm

Cƒ g{hîUw 
Highly
Tolerant

20% go H$‘ 
Less than 20%

g’o$X ß¶mO d§eH«$‘ : S>ãë¶y-448, S>ãë¶y-364, S>ãë¶y-125, S>ãë¶y-009, S>ãë¶y-443, S>ãë¶y-
483, S>ãë¶y-085, S>ãë¶y-143
bmb ß¶mO d§eH«$‘ : d§eH«$‘ 1658, d§eH«$‘ 1620, d§eH«$‘ 1604, d§eH«$‘ 1656
White onion accessions: W-448, W-364, W-125, W-009, W-443, W-483, W-085, W-143
Red onion accessions: Acc. 1658, Acc. 1620, Acc. 1604, Acc. 1656

g{hîUw 
Tolerant

20-40% ß¶mO {H$ñ‘| : ^r‘m g’o$X, ^r‘m {H$aU, nygm ìhmB©Q> amD§$S>
g’o$X ß¶mO à{d{ï>¶m§ : S>ãë¶y-405, S>ãë¶y-355, S>ãë¶y-444, S>ãë¶y-477, S>ãë¶y-186, S>ãë¶y-
411, S>ãë¶y-439, S>ãë¶y-396, S>ãë¶y-222, S>ãë¶y-402, S>ãë¶y-442, S>ãë¶y-504, S>ãë¶y-
439, S>ãë¶y-141, S>ãë¶y-408, S>ãë¶y-218, S>ãë¶y-275, S>ãë¶y-367, S>ãë¶y-401,
S>ãë¶y-422, S>ãë¶y-340, S>ãë¶y-232, S>ãë¶y-177, S>ãë¶y-441
bmb ß¶mO à{d{ï>¶m§ : d§eH«$‘ 1608, d§eH«$‘ 1650, d§eH«$‘ 1649, d§eH«$‘ 1605, d§eH«$‘ 1666,
d§eH«$‘ 1626, d§eH«$‘ 1613, d§eH«$‘ 1659, d§eH«$‘ 1657, d§eH«$‘ 1622, d§eH«$‘ 1210,
d§eH«$‘ 1624, d§eH«$‘ 1635, d§eH«$‘ 1610, d§eH«$‘ 1630, d§eH«$‘ 1609, d§eH«$‘ 1395,
d§eH«$‘ 1665, d§eH«$‘ 1663
Onion varieties: Bhima Safed, Bhima Kiran, Pusa White Round
White onion entries: W-405, W-355, W-444, W-477, W-186, W-411, W-439, W-396, W-
222, W-402, W-442, W-504, W-439, W-141, W-408, W-218, W-275, W-367, W-401, W-
422, W-340, W-232, W-177, W-441
Red onion entries: Acc. 1608, Acc. 1650, Acc. 1649, Acc. 1605, Acc. 1666, Acc. 1626,
Acc. 1613, Acc. 1659, Acc. 1657, Acc. 1622, Acc. 1210, Acc. 1624, Acc. 1635, Acc. 1610,
Acc. 1630, Acc. 1609, Acc. 1395, Acc. 1665, Acc. 1663
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dJuH$aU
Categori-
zation

H§$X ^ma ‘| ~Xbmd
à{VeV 
Percent change
in bulb weight

ß¶mO {H$ñ‘| Ed§ OZZÐì¶ 
Onion varieties and germplasm

g§doXZerb 
Suscepti-
ble

40-60% ß¶mO {H$ñ‘| : ^r‘m ew^«m, ^r‘m œoVm, ^r‘m gwna, ^r‘m e{º$, ^r‘m aoS>, nrHo$dr-ìhmB©Q>
g’o$X ß¶mO à{d{ï>¶m§ : S>ãë¶y-440, S>ãë¶y-396, S>ãë¶y-455, S>ãë¶y-453 , S>ãë¶y-210,
S>ãë¶y-497, S>ãë¶y-407, S>ãë¶y-397, S>ãë¶y-468, S>ãë¶y-344, S>ãë¶y-172, S>ãë¶y-437,
S>ãë¶y-055, S>ãë¶y-398, S>ãë¶y-132, S>ãë¶y-441, S>ãë¶y-507, S>ãë¶y-043, S>ãë¶y-147
bmb ß¶mO à{d{ï>¶m§ : d§eH«$‘ 1619, d§eH«$‘ 1211, d§eH«$‘ 1664, d§eH«$‘ 1606, d§eH«$‘
1623, d§eH«$‘ 1699, d§eH«$‘ 1217, d§eH«$‘ 1700, d§eH«$‘ 1252, d§eH«$‘ 1637, d§eH«$‘
1616, d§eH«$‘ 1617, d§eH«$‘ 1694, d§eH«$‘ 1633, d§eH«$‘ 1636, d§eH«$‘ 1612, d§eH«$‘
1625, d§eH«$‘ 1634, d§eH«$‘ 1653, d§eH«$‘ 1630, d§eH«$‘ 1621, d§eH«$‘ 1632, d§eH«$‘
1660
Onion varieties: Bhima Shubhra, Bhima Shweta, Bhima Super, Bhima Shakti, Bhima
Red, PKV- White
White onion entries: W-440, W-396, W-455, W-453 , W-210, W-497, W-407, W-397, W-
468, W-344, W-172, W-437, W-055, W-398, W-132, W-441, W-507, W-043, W-147
Red onion entries: Acc. 1619, Acc. 1211, Acc. 1664, Acc. 1606, Acc. 1623, Acc. 1699,
Acc. 1217, Acc. 1700, Acc. 1252, Acc. 1637, Acc. 1616, Acc. 1617, Acc. 1694, Acc. 1633,
Acc. 1636, Acc. 1612, Acc. 1625, Acc. 1634, Acc. 1653, Acc. 1630, Acc. 1621, Acc. 1632,
Acc. 1660

Cƒ
g§doXZerb
Highly
Suscepti-
ble

60% go A{YH$ ß¶mO {H$ñ‘| : ’w$bo g’o$X, ^r‘m bmB©Q> aoS>, ^r‘m amO
g’o$X ß¶mO à{d{ï>¶m§ : S>ãë¶y-286, S>ãë¶y-203
bmb ß¶mO à{d{ï>¶m§ : d§eH«$‘ 1655, d§eH«$‘ 1552, d§eH«$‘ 1651, d§eH«$‘ 1615, d§eH«$‘
1629, d§eH«$‘ 1668, d§eH«$‘ 1720, d§eH«$‘ 1661, d§eH«$‘ 1639, d§eH«$‘ 1647, d§eH«$‘
1627
Onion varieties: Phule Safed, Bhima Light Red, Bhima Raj
White onion entries: W-286, W-203
Red onion entries: Acc. 1655, Acc. 1552, Acc. 1651, Acc. 1615, Acc. 1629, Acc. 1668,
Acc. 1720, Acc. 1661, Acc. 1639, Acc. 1647, Acc. 1627

Iar’$ ß¶mO CËnmXZ na AdjonU H$m à^md 
Iar’$ ß¶mO CËnmXZ AdjonU H$s ñno{e¶moQ>oånmoab
n[adV©ZerbVm go AË¶§V à^m{dV hmoVm h¡& Iar’$ F$Vw Ho$
Xm¡amZ AdjonU H$s n[adV©ZerbVm AnZr Ma‘ gr‘m na
nhþ§M OmVr h¡ Am¡a df© 2018 Ho$ Iar’$ F$Vw Ho$ Xm¡amZ
CnbãY CnO go nyUo {Obo ‘| Iar’$ ß¶mO CnO na BgHo$
à^md H$m ‘yë¶m§H$Z {H$¶m J¶m& nyd© Ho$ dfm] Ho$ Am§H$‹S>m| ‘|
XoIm J¶m {H$ 40 {‘.‘r. (r = -0.724) Am¡a 30 {‘.‘r.
(r = -0.709) df©nmV go A{YH$ dfm© H$m Iar’$ CnO Ho$
gmW AË¶§V ZH$mamË‘H$ ghg§~§Y h¡ {Oggo gy{MV hmoVm h¡
{H$ ^mar df©nmV Am¡a df©nmV H$s Vrd«Vm H$s ~ma§~maVm 30
Am¡a 40 {‘.‘r. go A{YH$ hmoZo na Iar’$ ß¶mO CnO na
BgH$m à{VHy$b à^md n‹S>Vm h¡& VWm{n, df© 2018 ‘| Hw$b
df©nmV H$‘ (508.6 {‘.‘r.) Wr {Og‘| go 164.5 {‘.‘r.

Effect of precipitation on Kharif onion
production
Kharif onion production is highly influenced by
the spatiotemporal variability of precipitation.
Variation of precipitation extremes during
kharif season and its impact on kharif onion yield
in Pune district were assessed with available
yield during kharif 2018. Previous data showed
that rainfall with above 40 mm (r = -0.724) and
30 mm (r = -0.709) rainfall showed highly
negative correlation with kharif yield which
indicated that heavy rainfall and frequency of
rainfall intensity with more than 30 and 40 mm
had an adverse effect on kharif onion
production. However, total rainfall received
during 2018 was low (508.6 mm) out of which
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df©nmV ’$gb Ad{Y Ho$ Xm¡amZ hþB©& df© 2018 ‘| ’$gb
Ad{Y Ho$ Xm¡amZ df©nmV H$s Vrd«Vm 20 {‘.‘r. go A{YH$
Zht Wr& df© 2016 ‘| Iar’$ ‘m¡g‘ Ho$ Xm¡amZ CƒVa ß¶mO
H§$X CnO XO© H$s JB©& Iar’$ ‘m¡g‘ Ho$ Xm¡amZ a~r ß¶mO
H$s {H$ñ‘m| H$mo CJmZo na BZH$s CnO 11.4 go 21.7 Q>Z/ho.
ahr Am¡a Iar’$ ß¶mO {H$ñ‘m| H$s CnO 20.7 go 47.6
Q>Z/ho. àmá hþB©& Bggo ¶h gy{MV hþAm h¡ {H$ Iar’$ ‘m¡g‘
Ho$ Xm¡amZ df©nmV H$s 30 Am¡a 40 {‘.‘r. Vrd«Vm go AË¶{YH$
df©nmV ß¶mO H§$X CnO H$mo AË¶§V à^m{dV H$aVm h¡& 

the rainfall of 164.5 mm was received during
crop growth period. The intensity of rainfall
does not exceed 20 mm during the growth
period in 2018. In 2016, higher onion bulb yield
was recorded during kharif season. The yield
varied between 11.4 to 21.7 t/ha for rabi onion
varieties grown during kharif season and 20.7 to
47.6 t/ha for kharif onion varieties. This
indicated that excess rainfall received during
kharif season with rainfall intensity of more than
30 and 40 mm affects onion bulb yield severely. 

{MÌ 8.1 : {d{^Þ {H$ñ‘m| H$s Iar’$ ß¶mO CnO (2018)
Fig. 8.1 : Kharif onion yield of different varieties (2018)
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ß¶mO Am¡a bhgwZ Ho$ S>r¶yEg narjUm| Ho$ {bE ^mH¥$AZwn-
ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ ZmoS>b Ho$ÝÐ Ho$ ê$n
‘| H$m¶© H$a ahm h¡ Am¡a Bg n[a¶moOZm Ho$ A§VJ©V ß¶mO Ho$
64 Am¡a bhgwZ Ho$ 24 {H$ñ‘m| H$m aIaImd H$a ahm h¡&
ß¶mO Am¡a bhgwZ Ho$ ¶o {H$ñ‘| {dÚ‘mZ {H$ñ‘m| Ho$ A§VJ©V
‘mZm OmVm h¡& ß¶mO Ho$ ‘m‘bo ‘|, a~r F$Vw Ho$ 55 {H$ñ‘m|
VWm Iar’$ ‘m¡g‘ Ho$ 11 {H$ñ‘m| Am¡a bhgwZ Ho$ 24 {H$ñ‘m|
H$m aIaImd AmB©grEAma-S>rAmoOrAma, amOJwê$ZJa ‘| {H$¶m
Om ahm h¡& XrK© àXr{áH$mb ß¶mO Am¡a bhgwZ H$s {H$ñ‘m|
H$mo AmB©grEAma-grAmB©Q>rEM, lrZJa Am¡a ~hþJwUH$ ß¶mO
Ho$ {H$ñ‘| Q>rEZE¶y, H$mo¶‘~Îmm¡a ‘| aIaImd {H$¶m Om ahm
h¡& S>r¶yEg n[a¶moOZm Ho$ A§VJ©V aIaImd H$s OmZo dmbr
g^r {H$ñ‘m| go g§~§{YV S>mQ>m S>r¶yEg narjU {Xem{ZX}em| Ho$
AZwgma XO© {H$¶m J¶& df© 2017-18 Ho$ a~r F$Vw Ho$
Xm¡amZ ß¶mO Ho$ 2 Am¡a bhgwZ Ho$ 3 {H$ñ‘m| H$mo BZHo$
n§OrH$aU hoVw S>r¶yEg narjU {H$¶m J¶m& 

ß¶mO H$s a~r {H$ñ‘m| H$m S>r¶yEg ‘yë¶m§H$Z 
(2017-18) 
a~r ß¶mO H$s 45 {H$ñ‘m| ¶Wm EJ«r’$mC§S> ìhmBQ>, EJ«r’$mC§S>
bmBQ> aoS>, AH$m© {~ÝXþ, AH$m© {ZH$VZ, EJ«r’$mC§S> ìhmBQ>,
EJ«r’$mC§S> bmBQ> aoS>, AH$m© {~ÝXþ, AH$m©{ZHo$VZ, AH$m©
{nVå~a, AH$m© àJ{V, ^r‘m {H$aU, ^r‘m amO, ^r‘m aoS>,
^r‘m e{º$, ^r‘m œoVm, ^r‘m bmBQ> aoS>, ^r‘m g’o$X, Abu
J«oZmo, OrS>ãë¶yAmo-1, OrS>ãë¶yAmo-2, OrS>ãë¶yAmo-3,
OrOoAmaAmo-11, {hgma-2, H$ë¶mUnwa aoS> amCÊS>, EZ-
2-4-1, EZEMAmaS>rE’$ aoS> (Eb-28), EZEMAmaS>rE’$
aoS>-2 (Eb-355), EZEMAmaS>rE’$ aoS>-3 (Eb-625),
EZEMAmaS>rE’$ aoS>-4, EZEMAmaS>rE’$ ’$ag§Jr (Eb-
819), nrHo$dr ìhmBQ>, ’w$bo g’o$X, ’w$bo g‘W©, ’w$bo gwdUm©,
’w$ag§Jr bmoH$b, {nbrnÅ>r OyZmJ‹T>, n§Om~ Zamo¶m, nygm
‘mYdr, nygm aoS>, nygm [aYr, ny¶m ìhmBQ> âb¡Q>, nygm dhmBQ>
amC§S>, nrAmaAmo-6, AmaAmo-01, AmaAmo-252, AmaAmo-
59, Q>obJr bmoH$b, CX¶nwa-102 Am¡a gwIgmJa Ho$ gmW
{H$gmZm| H$s 2 {H$ñ‘m| Xogr-Amo (n§OrH¥$V/2015/1437)
Am¡a Sw§>Jmar’w$br (n§OrH¥$V/2017/1769) {H$ñ‘m| H$mo 30
AŠQy>~a, 2017 H$mo ~mo¶m J¶m Am¡a 3 OZdar H$mo 2 � 3

ICAR-DOGR working as Nodal Centre for
conduct DUS test of onion and garlic and is
maintaining 64 onion and 24 garlic varieties
under this project. These varieties of onion and
garlic are treated as extant varieties. In case of
onion, 55 rabi season varieties and 11 kharif
season varieties and 24 varieties of garlic are
being maintained at ICAR-DOGR,
Rajgurunagar. Long day onion and garlic
varieties are being maintained at ICAR-CITH,
Srinagar and multiplier onion varieties at
TNAU, Coimbatore. All the data recorded as
per DUS test guideline in all the maintained
varieties of onion and garlic under DUS project.
DUS test conducted in 2 onion and 3 garlic
varieties for its registration during rabi 2017-18.

Evaluation of DUS Rabi Onion Varieties 
(2017-18)

Forty-fiverabi onion varieties viz., Agrifound
White, Agrifound Light Red, Arka Bindu, Arka
Niketan, Arka Pitamber, Arka Pragati, Bhima
Kiran, Bhima Raj, Bhima Red, Bhima Shakti,
Bhima Shweta, Bhima Light Red, Bhima Safed,
Early Grano, GWO-1, GWO-2, GWO-3, GJRO-
11, Hissar-2, Kalyanpur Red Round, N-2-4-1,
NHRDF Red (L-28), NHRDF Red-2 (L-355),
NHRDF Red-3 (L-625), NHRDF Red-4, NHRDF
Fursungi (L-819), PKV White, Phule Safed,
Phule Samarth, Phule Suwarna, Phursungi
Local, Pilipatti Junagadh, Punjab Naroya, Pusa
Madhavi, Pusa Red, Pusa Ridhi, Pusa White
Flat, Pusa White Round, PRO-6, RO-01, RO-252,
RO-59, Telagi Local, Udaipur-102 and
Sukhsagar along with two famer varieties viz.,
Desi-O (Reg/2015/1437) and Dungari Phuli
(Reg/2017/1769) were sown on 30 October,
2017 and transplanted on 3 January, 2018 in

{d{eï>Vm EH$ê$nVm Am¡a pñWaVm (S>r¶yEg)
Distinctness Uniformity and Stability (DUS)
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‘r. Am‘mn Ho$ ^yIÊS>m| ‘| 3 [aßbrHo$e§g ‘| à{Vamo{nV {H$¶m
J¶m& ’$gb H$s H$Q>mB© Aà¡b-‘B©, 2018 ‘| H$s JB© Am¡a
S>r¶yEg {Xem{ZX}em| Ho$ AZwgma n[aUm‘m| H$mo XO© {H$¶m J¶m&   

ß¶mO H$s Iar’$ {H$ñ‘m| H$m S>r¶yEg ‘yë¶m§H$Z
(2018)
ß¶mO H$s 11 Iar’$ {H$ñ‘m| ¶Wm EJ«r’$mC§S> S>mH©$ aoS>, AH$m©
H$ë¶mU, ~gd§V-780, ^r‘m amO, ^r‘m aoS>, ^r‘m ew^«m,
^r‘m g’o$X, ^r‘m œoVm, ^r‘m gwna, ^r‘m S>mH©$ aoS> Am¡a
EZ-53 H$mo 21 OyZ 2018 H$mo ~mo¶m J¶m Am¡a 6 AJñV,
2018 H$mo 1 � 6 ‘r. Am‘mn Ho$ D$§Mr Š¶m[a¶m| ‘| 3
[aßbrHo$e§g ‘| à{Vamo{nV {H$¶m J¶m& S>r¶yEg {Xem{ZX}em| Ho$
AZwgma g^r n[aUm‘m| H$mo XO© {H$¶m J¶m&

bhgwZ {H$ñ‘m| H$m S>r¶yEg ‘yë¶m§H$Z (2017-18)
bhgwZ Ho$ 24 {H$ñ‘m| ¶Wm ̂ r‘m Amo‘H$ma, ̂ r‘m nn©b, Or-
1, Or-41, Or-50, Or-282, Or-323, Or-386,
OrOr-2, OrOr-3, OrOr-4, Or-189, Or-384, Or-
2016-05, Or-2016-06, Or-2016-07, JmoXmdar,
D$Q>r bmoH$b, ’w$bo ~gd§V, nrOr-17, nrOr-18, amZr ~oÞm
bmoH$b, {g{¸$‘ bmoH$b Am¡a {gbHw$B© bmoH$b Ho$ gmW
{H$gmZm| Ho$ VrZ {H$ñ‘m| {H$aU Amoam§D$ (n§Or/2016/
339), {Z{Y bH$‹S>m (n§Or/2016/365) Am¡a OrV
D$am§D$ H$m amonU 5 Zdå~a, 2017 H$mo 3 X 2 ‘r. Am‘mn
Ho$ ^yIÊS>m| ‘| 3 [aßbrHo$e§g ‘| {H$¶m J¶m& ’$gb H$s
IwXmB©/H$Q>mB© ‘mM©, 2018 ‘| H$s JB© Am¡a S>r¶yEg
{Xem{ZX}em| Ho$ AZwgma n[aUm‘m| H$mo XO© {H$¶m J¶m&   

S>r¶yEg narjUmYrZ {H$ñ‘| 
df© 2017-18 Ho$ a~r ‘m¡g‘ Ho$ Xm¡amZ {H$gmZm| H$s Xmo
ß¶mO {H$ñ‘m| ¶Wm Xogr-Amo (n§Or/2015/1437) Am¡a
Sw§>Jmar’w$br (n§Or/2017/1769) Ho$ gmW {H$gmZm| H$s VrZ
bhgwZ {H$ñ‘m| ¶Wm {H$aU Amoam§Z (n§Or/2016/339),
{Z{Y bH$am (n§Or/2016/365) Am¡a OrV D$am§Z
(n§Or/2016/2317) H$m n§OrH$aU hoVw S>r¶yEg narjU
{H$¶m J¶m&

n§OrH¥$V/n§OrH$aU AYrZ {H$ñ‘| 
ß¶mO H$s VrZ {H$ñ‘m| (^r‘m {H$aU, ^r‘m aoS> Am¡a ^r‘m
amO) Am¡a bhgwZ H$s EH$ {H$ñ‘ (^r‘m Amo‘H$ma) Ho$
n[aajU hoVw BZH$m n§OrH$aU {dÚ‘mZ dJ© Ho$ A§VJ©V nrnrdr
Ed§ E’$AmaE, ZB© {X„r go H$am¶m J¶m O~ {H$ ß¶mO H$s
gmV {H$ñ‘| ¶Wm ^r‘m S>mH©$ aoS>, ^r‘m e{º$, ^r‘m œoVm,

three replications with the plot size of 2 x 3 m.
Crops were harvested in April-May 2018. 

Evaluation of DUS Kharif Onion
Varieties (2018)

Eleven kharif onion varieties viz., Agrifound
Dark Red, Arka Kalyan, Baswant-780, Bhima
Raj, Bhima Red, Bhima Shubhra, Bhima Safed,
Bhima Shweta, Bhima Super, Bhima Dark Red
and N-53 were sown on 21 June, 2018 and
transplanted on 6 August, 2018 in 3 replications
with the plot size of 1 x 6 m on raised beds. 

Evaluation of DUS Garlic Varieties
(2017-18)
Twenty-four garlic varieties viz., Bhima Omkar,
Bhima Purple,G-1, G-41, G-50, G-282, G-323, G-
386, GG-2, GG-3, GG-4, G-189, G-384, G-2016-
05, G-2016-06, G-2016-07, Godawari, Ooty
Local, Phule Baswant, PG-17, PG-18, Rani
Bennur Local, Sikkim Local and Silkuei Local
along with three farmer varieties Kiran Oraon
(Reg/2016/339), Nidhi Lakra (Reg/2016/365)
and Jeet Uraon (Reg/2016/2317) were planted
on 5th November, 2017 in 3 replications with
the plot size of 3 x 2 m. Crops were harvested
in the month of March 2018 and all the
observations were recorded as per DUS test
guidelines.

Varieties under DUS Test
During rabi 2017-18, DUS testing was
conducted for two onion farmer varieties Desi-
O (Reg/2015/1437) and Dungari Phuli
(Reg/2017/1769) along with three garlic farmer
varieties viz., Kiran Oraon (Reg/2016/339),
Nidhi Lakra (Reg/2016/365) and Jeet Uraon
(Reg/2016/2317) for its registration.

Varieties Registered/under Registration

Three onion varieties (Bhima Kiran, Bhima Red
and Bhima Raj) and one garlic variety (Bhima
Omkar) have been registered under extant
category with PPV&FRA, New Delhi for its
protection whereas seven onion varieties viz;
Bhima Dark Red, Bhima Shakti, Bhima Shweta,
Bhima Shubhra, Bhima Super, Bhima Safed and



^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ / ICAR-Directorate of Onion and Garlic Research

132

^r‘m ew^«m, ^r‘m gyna, ^r‘m g’o$X Am¡a ^r‘m bmBQ> aoS>;
Am¡a bhgwZ H$s EH$ {H$ñ‘ ^r‘m nn©b nrnrdr Ed§ E’$AmaE
‘| n§OrH$aU/S>r¶yEg narjU Ho$ AYrZ h¡&

Bhima Light Red; and one garlic variety Bhima
Purple are under registration/ DUS Testing by
PPV&FRA.

Vm{bH$m 9.1 : AmB©grEAma-S>rAmoOrAma H$s n§OrH¥$V {H$ñ‘| 
Table 9.1 : Registered ICAR-DOGR varieties 

’$gb 
Crop

{H$ñ‘ 
Variety

AmdoXZ g§»¶m
Application No.

n§OrH$aU g§»¶m
Registration No.

ß¶mO (E{b¶‘
gonm Eb.) 
Onion (Allium
cepa L.)

^r‘m amO (~r-780-5-2-2)
Bhima Raj (B-780-5-2-2)

B©2 Egr3 14 1300 {XZm§H$ 1.7.2014
E2 AC3 14 1300 dated 1.7.2014

262/2015 {XZm§H$ 19.10.2015
262/2016 dated 22.10. 2016

^r‘m {H$aU (S>rAmoOrAma-597)
Bhima Kiran (DOGR-597)

B©1 Egr8 15 2014 {XZm§H$
19.11.2015
E1 AC8 15 2014 dated 19.11.2015

341/2016 {XZm§H$ 22.10. 2016
341/2016 dated 22.10. 2016

^r‘m aoS> (~r-780-5-3-1)
Bhima Red (B-780-5-3-1)

B©2 Egr 9 15 2015 {XZm§H$
26.11.2015
E2 AC9 15 2015 dated 26.11.2015

342/2016 {XZm§H$ 22.10.2016
342/2016 dated 22.10.2016

bhgwZ (E{b¶‘
g¡Q>mB©d‘ Eb.)
Garlic (Allium
sativum L.)

^r‘m Amo‘H$ma (Egr-200)
Bhima Omkar(AC-200)

B©2 EEg4 16 681 {XZm§H$ 6.6.2016
E2 AS4 16 681 dated 6.6.2016

427/2016 {XZm§H$ 29.12.2016
427/2016 dated 29.12.2016

ß¶mO Am¡a bhgwZ Ho$ S>r¶yEg narjUm| H$s
{ZJamZr 
S>m°. C‘oe lrdmñVd, AÜ¶j, {ZJamZr g{‘{V Zo S>m°. Ama.
S>r. Jm¡V‘, S>m°. dr. ‘hmOZ, S>m°. Eg. Oo. Jmd§S>o Am¡a S>m°. E.
Oo. Jwám, àYmZ d¡km{ZH$ (~mJdmZr/ ZmoS>b A{YH$mar
(S>r¶yEg) Ho$ gmW AmB©grEAma-S>rAmoOrAma, amOJwê$ZJa
Ho$ ß¶mO Am¡a bhgwZ Ho$ S>r¶yEg narjUm| H$s {ZJamZr H$s
Am¡a S>m°. ‘oOa qgh, {ZXoeH$, AmB©grEAma-S>rAmoOrAma Ho$
gmW 22 ‘mM©, 2018 H$mo g‘rjm ~¡R>H$ H$s& S>m°. ‘oOa qgh
Zo AÜ¶j H$mo AmB©grEAma-S>rAmoOrAma H$s J{V{d{Y¶m| go
AdJV H$am¶m Am¡a S>rAmoOrAma Ho$ d¡km{ZH$m| go nmañn[aH$
MMm© H$s& S>m°. E. Oo. Jwám, Zo S>r¶yEg n[a¶moOZm Ho$ A§VJ©V
ß¶mO Am¡a bhgwZ H$s {H$ñ‘m| Ho$ aIaImd H$m {Zê$nU {H$¶m&
CÝhm|Zo ¶h ^r C„oI {H$¶m {H$ S>r¶yEg narjU Ho$ A§VJ©V
{H$gmZm| H$s Xmo ß¶mO H$s {H$ñ‘m| g{hV ß¶mO H$s 47 {H$ñ‘m|
Ho$ ‘yë¶m§H$Z/aIaImd hoVw amo{nV {H$¶m J¶m& bhgwZ Ho$
g§X^© ‘| {H$gmZm| H$s VrZ {H$ñ‘m| g{hV 27 {H$ñ‘m| H$m
aIaImd Ho$ {bE amo{nV {H$¶m J¶m& S>m°. C‘oe lrdmñVd Am¡a
S>m°. Ama. S>r. Jm¡V‘ AmB©grEAma-S>rAmoOrAma, amOJwê$ZJa
H$s ñdÀN>Vm Am¡a à¶moJembmAm| Ho$ AÚ{VV ê$n Ed§
àg§ñH$aU gw{dYmAm| go H$m’$s à^m{dV hþE& do S>r¶yEg

Monitoring of DUS Onion and Garlic
Trials 
Dr. Umesh Srivastava, Chairman, Monitoring
Committee along with Dr. R.D Gautam, Dr. V.
Mahajan, Dr. S.J. Gawande and Dr. A.J. Gupta,
Pr. Scientist (Hort.)/ Nodal Officer (DUS),
monitored DUS Onion and Garlic trials at
ICAR-DOGR, Rajgurunagar and conducted
review meeting with Dr. Major Singh, Director,
ICAR-DOGR, on 22 March, 2018. Dr. Major
Singh explained ICAR-DOGR activities to
Chairman and interacted with DOGR
Scientists. Dr. A.J. Gupta demonstrated the
maintenance of onion and garlic varieties under
DUS Project. He also explained about 47 onion
varieties planted for evaluation/maintenance
including two farmers’ varieties of onion under
DUS testing. In case of garlic, 27 varieties
planted under maintenance including three
farmers’ varieties. Dr. Umesh Srivastava and
Dr. R. D. Gautam were impressed by the
cleanliness and updated form of laboratory,
storage and processing facilities at ICAR-
DOGR, Rajgurunagar. They were fully satisfied
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{Xem{ZX}em| Ho$ AZwgma g§Mm{bV ß¶mO Am¡a bhgwZ na {H$E
Om aho S>r¶yEg à¶moJm| go nyar Vah go g§Vwï> Wo&
S>m°. dr. ‘hmOZ, S>m°. Eg. Oo. Jmd§S>o Am¡a S>m°. E. Oo. Jwám
Ûmam nhbr ~¡R>H$ 5 ‘mM©, 2018 H$mo H$s Wr& 

with DUS experiments on onion and garlic
which are conducted as per DUS guidelines.
First monitoring was done on 5 March, 2018 by
Dr. V. Mahajan, Dr. S.J Gawande and Dr. A.J.
Gupta.

{MÌ 9.1 : AmB©grEAma-S>rAmoOrAma ‘| ß¶mO Am¡a bhgwZ Ho$ S>r¶yEg narjUm| H$s {ZJamZr 
Fig. 9.1 : Monitoring of DUS trials on onion and garlic at ICAR-DOGR
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ß¶mO ‘| OrE’$nr-Q>o¶bñdmn Ho$ EJ«mo~¡ŠQ>o[a¶‘
‘Ü¶ñVm dmbo n[adV©Z 
ß¶mO (E{b¶‘ gonm Eb.) Ho$ H¥${fOmonOm{V ^r‘m gwna ‘|
AàË¶j OrdmoËn{Îm Ûmam EJ«mo~¡ŠQ>o[a¶‘ ‘Ü¶ñVm dmbo n[adV©Z
Ho$ {bE EJ«mo~¡ŠQ>o[a¶‘ Zñb Eb~rE4404 ‘| OrE’$nr
Q>o¶bñdmn H§$ñQ´>ŠQ> H$mo ‘mo{~bmBO {H$¶m J¶m& H¡$bg
B§S>ŠeZ ‘r{S>¶m na H¡$bg H$mo ào[aV H$aZo hoVw A§Hw$[aV ß¶mO
Ho$ ~rOm| Ho$ O‹S>m| H$s {gamAm| H$mo H$Vm}VH$ (EŠgßbm§Q>) Ho$
ê$n ‘| Cn¶moJ {H$¶m J¶m& OrE’$nr-Q>o¶bñdmn H§$ñQ´>ŠQ> H$mo
eaU XoZo dmbo EJ«mo~¡ŠQ>o[a¶‘ Ho$ gmW AÀN>r Vah {dH${gV
H$„r H$s gh-IoVr H$s JB©& gh-IoVr Ho$ nümV, goboŠeZ
‘r{S>¶m g‘m{dï> hmBJ«mo‘mB{gZ na H$„r H$s Om§M H$s JB©&
J¡a-^yao Am¡a hëHo$ nrbo H$„r H$m M¶Z {H$¶m J¶m Am¡a BÝh|
50 µJ«m./br. hmBJ«mo‘mB{gZ ¶wº$ eyqQ>J ‘r{S>¶m na
ñWmZm§V[aV {H$¶m J¶m& nwZO©{ZV eyQ>m| H$mo ê$qQ>J ‘r{S>¶m na
ñWmZm§VaU {H$¶m J¶m& ~mX ‘| nwZO©{ZV nm¡Ym| H$mo AmYo E‘Eg
‘r{S>¶m dmbo Q>oñQ> Q>¶yãg ‘| ñWmZm§V[aV {H$¶m J¶m& A~
VH$, 11 g‘yhm| (àË¶oH$ g‘yh ‘| 200 H$„r) H$s gh-IoVr
H$s JB©, 5 BdoÝQ>g² H$s CËn{Îm H$s JB© Am¡a 5 g‘yh eyqQ>J
B§S>ŠeZ AdñWm ‘| h¢, EH$ g‘yh Ho$, àMwa ‘mÌm ‘| CËnÞ
H$aZo dmbo Xmo H${„¶m| H$mo hmBJ«mo‘mB{gZ ¶wº$ goboŠeZ ‘r{S>¶m
‘| Xmo amCÊS> Ho$ goboŠeZ Ho$ ~mX H$m°Z’$moH$b ‘¡H«$moñH$mon Ho$
Cn¶moJ go OrE’$nr âbyAaogÝg {dûcofU H$aZo na OrE’$nr
âbyAaogÝg XoIm J¶m& 

ß¶mO H$s H$„r, AcCenH3 OrE’$nr-Q>o¶bñdmn H§$ñQ´>³Q>
H$mo nmofU XoZo dmbo EJ«mo~¡ŠQ>o[a¶‘ go g§H«${‘V h¡ Am¡a Xmo
amCÊS> Ho$ M¶Z Ho$ ~mX H$m°Z’$moH$b ‘¡H«$moñH$mon Ho$ Cn¶moJ
go OrE’$nr A{^ì¶{º$ H$m {dûcofU {H$¶m J¶m&  

ß¶mO ‘| pRGEB31-AcCenH3 Am¡a OrE’$nr-
Q>o¶bñdmn H§$ñQ´>ŠQ> H$m EJ«mo~¡ŠQ>o[a¶‘ ‘Ü¶ñVm
dmbo gh n[adV©Z 
AcCenH3 gRNA Ho$ 20 bp Ý¶ypŠb¶moQ>mBS²g Ho$ gmW
CRISPR-Cas9 AmYm[aV ~¡Zar doŠQ>a pRGEB31 H$m
ŠbmoZ {H$¶m J¶m Am¡a EJ«mo~¡ŠQ>o[a¶‘ ñQ´>¡Z Eb~r-4404 ‘|
‘mo{~bmBO {H$¶m J¶m& BgHo$ gmW gmW AcCenH3

Agrobacterium mediated transformation
of GFP-tailswap construct in onion
GFP tailswap construct was mobilized into
Agrobacterium strain LBA4404 for Agrobacterium
mediated transformation of onion (Allium cepa
L.) cv. Bhima Super via indirect organogenesis.
Root tip of germinated onion seeds were used
as an explant to induce the callus on callus
induction media. Well-developed calli were co-
cultivated with Agrobacterium harboring GFP-
tailswap construct. After co-cultivation, calli
were screened on hygromycin (50 µg/L)
containing selection media. Non-brown and
Light yellowish calli were selected and
transferred to shooting media containing 50
µg/L hygromycin. The regenerated shoots
were transferred to rooting media. The
regenerated plants later transferred to in test
tubes containing ½ MS media. So far, 11 batches
(each batch of 200 calli) were co-cultivated, 5
events have been generated and 5 batches are
in shooting induction stage. 2 proliferating calli
of a batch after two rounds of selection on
hygromycin containing selection media
showed GFP fluorescence, when subjected to
GFP fluorescence analysis using confocal
microscope. Onion calli were infected with
Agrobacterium harbouring AcCenH3 GFP-
tailswap construct and calli after two rounds of
selection were analyzed for GFP expression
analysis using confocal microscope. 

Agrobacterium mediated co-
transformation of pRGEB31-AcCenH3
and GFP-tailswap constructs in onion

CRISPR-Cas9 based binary vector pRGEB31
was cloned with 20 bp nucleotides of AcCenH3
gRNA and mobilized into Agrobacterium
strain LBA4404. As well as GFP tailswap
construct driven by AcCenH3 promoter and

OrZmo‘ {dbmnZ Ho$ ‘mÜ¶‘ go ß¶mO ‘| AJw{UV CËàoaU  
Haploid Induction in Onion through Genome Elimination
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àmoËgmhH$ Am¡a AcCenH3 g‘mnH$ Ûmam Mm{bV OrE’$nr
Q>o¶bñdmn H$m ~¡Zar doŠQ>a pCAMBI-2300 ‘| ŠbmoZ {H$¶m
J¶m Am¡a EJ«mo~¡ŠQ>o[a¶‘ ñQ́>¡Z LB-4404 ‘| ‘mo{~bmBO {H$¶m
J¶m& BZ XmoZm| H§$ñQ´>ŠQ²g H$mo AbJ AbJ eaU XoZo dmbo
XmoZmo EJ«mo~¡ŠQ>o[a¶‘ H$m ß¶mO (E{b¶‘ gonm Eb.) ̂ r‘m gyna
Ho$ H$„r Ho$ EJ«mo~¡ŠQ>o[a¶‘ ‘Ü¶ñVm dmbo gh n[adV©Z hoVw
gmW gmW Cn¶moJ {H$¶m J¶m& A~ VH$ 4 g‘yhm| H$m gh-
IoVr H$s JB© Am¡a BZ‘| go 2 g‘yh eyQ> B§S>ŠeZ ‘r{S>¶m ‘|,
1 g‘yh goboŠeZ ‘r{S>¶m ‘| Am¡a 1 g‘yh aopñQ>§J ‘r{S>¶m ‘|
h¡& 

AcCENH3 N-Q>o¶b joÌ Ho$ {dê$Õ nm°brŠbmoZb
E§Q>rgoam H$m {Z‘m©U
AcCENH3 Ho$ EZ-Q>o¶b B{nQ>mon H$mo ‘ëQ>r‘a Ho$ ê$n ‘|
EŠgàoeZ doŠQ>a ‘| ŠbmoZ {H$¶m J¶m Am¡a Ý¶yOrb¢S> Ho$ 2
g’o$X IaJmoem| ‘| E§Q>r~m°S>r ~ZmZo Ho$ {bE AcCENH3 N-

Q>o¶b joÌ Ho$ n[aîH¥$V ‘ëQ>r‘a H$m Cn¶moJ {H$¶m J¶m& 14
{XZm| Ho$ A§Vamb na 1 {‘.J«m. E§Q>rOZ Ho$ gmW bJmVma Mma
à{VajU {H$E JE& ‘ëQ>r‘[aH$ E{nQ>mon H$s ‘mÝ¶Vm H$s nw{ï>
hoVw doñQ>Z© ãbm°qQ>J Ho$ {bE H$ƒo gra‘ H$m Cn¶moJ {H$¶m J¶m
({MÌ 10.1)& 

AcCenH3 terminator was cloned in binary
vector pCAMBIA2300 and also mobilized into
Agrobacterium strain LBA4404. Both the
Agrobacterium strains harboring these
constructs separately; were used
simultaneously for Agrobacterium mediated co-
transformation of calli of onion (Allium cepa L.)
cv. Bhima Super. So far, 4 batches have been co-
cultivated and among them; 2 batches are in
shoot induction media, 1 batch is in selection
media and 1 batch is in resting media.

Raising Polyclonal antisera against
AcCENH3 N-tail region

N-tail epitope of AcCENH3 was cloned in
expression vector as multimer and purified
multimers of AcCENH3 N-tail region was used
as an antigen to raise antibody in two New
Zealand white rabbits. Four successive
immunizations with 1mg of antigen at an
interval of 14 days were performed. The crude
serum was used for western blotting to confirm
the recognition of the multimeric epitope (Fig.
10.1). 

{MÌ 10.1 : AcCENH3 EZ-Q>o¶b ‘ëQ>r‘g© Ho$ {d{^Þ gm§ÐUVmAm| Ho$ {dê$Õ H$ƒr E§Q>rgoam Ho$ Cn¶moJ go doñQ>Z© ãbm°Q> (boZ 1 :
n[aemo{YV AcCENH3 àmoQ>rZ, boZ 2,3,4 : E{b¶‘ gonm go Hw$b àmoQ>rZ)
Fig. 10.1 :Western blot using crude antisera against different concentration AcCENH3 N-tail multimers (Lane1:
purified AcCENH3 protein, Lane 2, 3, 4 : Total protein from Allium cepa)
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Z§Xxa~ma (‘hmamï´>) ‘| OZOmVr¶ Cn-¶moOZm H$s
J{V{d{Y¶m§ 
^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ Zo {XZm§H$
18-19 OyZ, 2018 Ho$ Xm¡amZ amOJwéZJa ‘| OZOmVr¶
Cn-¶moOZm Ho$ VhV Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s na
Xmo {Xdgr¶ à{ejU H$m Am¶moOZ {H$¶m, {Og‘| Z§Xa~ma
{Obo Ho$ 55 {H$gmZm| Zo ̂ mJ {b¶m& S>m°. ‘oOa qgh, {ZXoeH$,
AmB©grEAma-S>rAmoOrAma Zo à{V^m{J¶m| H$m ñdmJV {H$¶m
Am¡a {H$gmZm| Ho$ {bE S>rAmoOrAma àm¡Úmo{J{H$¶m| H$s OmZH$mar
Xr& AmB©grEAma-S>rAmoOrAma Ho$ 21 d| ñWmnZm {Xdg na
‘w»¶ A{V{W S>m°. Ho$. B©. bdm§S>o, nyd©-{ZXoeH$, AmB©grEAma-
S>rAmoOrAma Ed§ nyd©-Hw$bn{V, ~rEgHo$Ho$dr, Xmnmobr Zo nm§M
Am{Xdmgr {H$gmZm| H$mo gå‘m{ZV {H$¶m& S>m°. E. Oo. Jwám,
àYmZ d¡km{ZH$ (~mJdmZr) Ed§ ZmoS>b A{YH$mar (Q>rEgnr)
Zo Q>rEgnr Ho$ VhV g§Mm{bV J{V{d{Y¶m| Am¡a Bg ¶moOZm go
{H$gmZm| H$mo àmá bm^ na àH$me S>mbm& Iar’$ ß¶mO CËnmXZ
na ì¶m»¶mZ Am¡a àjoÌ {Zê$nUm| H$s ì¶dñWm H$s JB©&
{H$gmZm| Zo Am{Xdmgr joÌ hoVw {H$E JE H$m¶m] Ho$ {bE
AmB©grEAma-S>rAmoOrAma H$s gamhZm H$s& 

Tribal Sub-Plan Activities in Nandurbar
(Maharashtra)

ICAR-DOGR organized a two days training on
“Kharif Onion Production Technology” under
TSP scheme on 18-19 June, 2018 at
Rajgurunagar in which 55 farmers from
Nandurbar district were participated. Dr. Major
Singh, Director, ICAR-DOGR welcomed the
participants and briefed DOGR technologies for
farmers. Five tribal farmers were felicitated on
21st Foundation day of ICAR-DOGR by chief
guest Dr. K. E. Lawande, Ex-Director, ICAR-
DOGR & Ex-Vice Chancellor, BSKKV, Dapoli.
Dr. A. J. Gupta, Principal Scientist (Hort.) &
Nodal Officer (TSP), highlighted activities
under TSP and benefits gained by the farmers
from this scheme. Lectures and field
demonstrations of kharif onion production were
arranged. Farmers appreciated ICAR-DOGR
for its work for the tribal area.

ß¶mO Ed§ bhgwZ Ho$ {bE OZOmVr¶ Cn-¶moOZm   
Tribal Sub-Plan for onion and garlic

{MÌ 11.1 : AmB©grEAma-S>rAmoOrAma ‘| Q>rEgnr Ho$ A§VJ©V à{ejU 
Fig. 11.1 : Training under TSP at ICAR-DOGR

{ZXoemb¶ Zo Z§Xþa~ma {Obo Ho$ qnnbo VWm Im§S>~mam ‘| {XZm§H$
9-10 OwbmB©, 2018 H$mo H¥$.{d.Ho$., Z§Xþa~ma Ho$ gh¶moJ go
Q>rEgnr ¶moOZm Ho$ A§VJ©V ""Iar’$ ß¶mO nm¡Yembm à~§YZ''
{df¶ na Xmo {Xdgr¶ à{ejU H$m¶©H«$‘ H$m Am¶moOZ {H$¶m&
Bg‘| 182 Am¡a 112 OZOmVr¶ {H$gmZm| Zo ̂ mJ {b¶m& S>m°.

The Directorate organized a two-days training
on “Kharif onion nursery management” under
the TSP scheme in collaboration with KVK,
Nandurbar on 9-10 July, 2018 at Pimpale and
Khandbara of Nandurbar district. It was
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‘oOa qgh, {ZXoeH$, AmB©grEAma-S>rAmoOrAma Ed§ ZmoS>b
A{YH$mar, H¥${f H$ë¶mU A{^¶mZ, Z§Xþa~ma H$m¶©H«$‘ Ho$ ‘w»¶
A{V{W Wo& lr XrnH$ nmQ>rb, Cn-{ZXoeH$, H¥${f {d^mJ
Z§Xþa~ma; S>m°. ¶y. S>r. nmQ>rb, {Obm newnmbZ A{YH$mar,
Z§Xþ~ma; H¥$.{d.Ho$., Z§Xþa~ma Ho$ {df¶ dñVw {deofk Am¡a AÝ¶
JU‘mÝ¶ bmoJm| Zo g‘mamoh H$s emo^m ~‹T>mB©& S>m°. E. Oo. Jwám,
ZmoS>b A{YH$mar, Q>rEgnr Zo ß¶mO Zg©ar à~§YZ na EH$
ì¶m»¶mZ {X¶m Am¡a Q>rEgnr J{V{d{Y¶m| VWm OZOmVr¶
{H$gmZm| H$s AmOr{dH$m na BZHo$ à^mdm| H$s OmZH$mar Xr&
‘w»¶ A{V{W S>m°. ‘oOa qgh Zo OZOmVr¶ {H$gmZm| H$mo ß¶mO
{H$ñ‘ ̂ r‘m e{º$ Ho$ ~rO, Cd©aH$, H$sQ>ZmeH$, ñào n§n Am{X
{dV[aV {H$E VWm {H$gmZm| ‘| OmJéH$Vm n¡Xm H$aZo Ho$ {bE
H¥${f H$ë¶mU A{^¶mZ na àH$me S>mbm& Z§Xþa~ma {Obo Ho$
nbmer VWm Im§S>~mam Jm§dm| ‘| {XZm§H$ 26 Aºy$~a, 2018
H$mo ß¶mO nm¡Yembm à~§YZ VWm ß¶mO Ed§ bhgwZ H$s
dm{UpÁ¶H$ IoVr {df¶ na EH$ {Xdgr¶ à{ejU H$m¶©H«$‘
H$m Am¶moOZ {H$¶m J¶m {Og‘| 124 OZOmVr¶ {H$gmZm| Zo
^mJ {b¶m& AmB©grEAma-S>rAmoOrAma Zo Z§Xþa~ma {Obo Ho$
ZmJao Am¡a lmdUr Jm§dm| ‘| {XZm§H$ 21-22 {Xg§~a, 2018
Ho$ Xm¡amZ ""ß¶mO Ed§ bhgwZ H$s CÞV IoVr Am¡a ~rO
CËnmXZ'' {df¶ na Xmo {Xdgr¶ à{ejU H$m¶©H«$‘ H$m ^r
Am¶moOZ {H$¶m& Z§Xþa~ma Ho$ {d{^Þ ^mJm| go bJ^J 145
OZOmVr¶ {H$gmZm| Zo H$m¶©H«$‘ ‘| ̂ mJ {b¶m& S>m°. E. Oo. Jwám
VWm S>m°. {dœZmW Ama.dmB©. Zo Bg à{ejU H$m¶©H«$‘ H$m
g§MmbZ {H$¶m& Iar’$ ‘m¡g‘ Ho$ Xm¡amZ ß¶mO {H$ñ‘ ^r‘m
S>mH©$ aoS> H$s H§$X CnO na Hw$b 40 {Zê$nU VWm a~r ‘m¡g‘
Ho$ Xm¡amZ ß¶mO Ed§ bhgwZ H§$X VWm JwUdÎmm¶wº$ ~rO
CËnmXZ na 63 {Zê$nU Am¶mo{OV {H$E JE& A~ A{YH$Va
OZOmVr¶ {H$gmZ ß¶mO Ed§ bhgwZ H$s dm{UpÁ¶H$ IoVr
H$aVo h¢ VWm AnZo H¥${f CËnmXm| H$mo Z§Xþa~ma Ho$ Zdmnwa
VmbwH$m ‘| ñWm{nV H$s JB© Xmo {H$gmZ CËnmXH$ H§$n{Z¶m| Ho$
‘mÜ¶‘ go {dH«$¶ H$s ewê$AmV H$s h¡&

attended by 182 and 112 tribal farmers. Dr.
Major Singh, Director, ICAR-DOGR & Nodal
Officer, Krishi Kalyan Abhiyan was the chief
guest. Shri Deepak Patil, Dy. Director, Dept. of
Agri., Dr. U. D. Patil, District Animal
Husbandry Officer, SMSs from KVK,
Nandurbar and other dignitaries graced the
occasion. Dr. A. J. Gupta, Nodal Officer, TSP
delivered lecture on nursery management in
onion. The chief guest Dr. Major Singh
distributed the seeds of Bhima Shakti,
fertilizers, insecticides, fungicides, spray pump
etc. to tribal farmers and highlighted about the
Krishi Kalyan Abhiyan for creating awareness
among the farmers. A training was organized
on “Nursery management in onion and
commercial cultivation of onion and garlic” in
Palashi and Khandwara villages on 26 October,
2018 in which 124 tribal farmers participated.
ICAR-DOGR also organized training on
“Improved cultivation and seed production of
onion and garlic” on 21-22 December, 2018 at
Nagare and Shravani villages. About 145 tribal
farmers from different areas of Nandurbar
attended the programme. Dr. A. J. Gupta and
Dr. Vishwanath R.Y. organized these training
programmes. In total, 40 demonstrations
during kharif on bulb production of Bhima Dark
Red and 63 demonstrations during rabi on
onion and garlic bulbs and quality seed
production were conducted. Most of the tribal
farmers have initiated selling of farm produce
through two Farmers Producer Companies
established in Navapur taluka of Nandurbar.

{MÌ 11.2 : Z§Xþa~ma {Obo ‘| Q>rEgnr Ho$ A§VJ©V à{ejU Ed§ {Zê$nU
Fig. 11.2 : Trainings and demonstrations under TSP in Nandurbar district
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Vm{bH$m 11.1 : nydm}Îma nd©Vr¶ joÌ ‘| Am¶mo{OV à{ejU Ed§ {Zê$nU
Table 11.1 : Trainings and demonstrations conducted in NEH region 

amÁ¶ 
State

{Zê$nUm| H$s
g§»¶m 
No. of 
demon-
strations

M¶{ZV {H$gmZm|
H$s g§»¶m 
No. of 
farmers
selected

ß¶mO {H$ñ‘| 
Onion
varieties

joÌ’$b 
(EH$‹S>)
Area 
(Acre)

à{ejU 
Trainings

à{ejU Ed§ {Zê$nUm|
Ho$ bm^mWu

Beneficiaries of
trainings and

demonstrations

Iar’$ a~r Iar’$ a~r Iar’$ a~r Iar’$ a~r Iar’$ a~r Iar’$ a~r

Aê$UmMb àXoe 
Arunachal
Pradesh

10 10 10 10
^r‘m
gwna
VWm
^r‘m

S>mH©$ aoS> 
Bhima
Super
and

Bhima
Dark
Red

^r‘m 
e{º$ 

Bhima
Shakti

10 10 1 1 50 50

ZmJmb¢S> 
Nagaland

10 10 10 10 10 10 1 1 60 40

‘{Unwa 
Manipur

10 10 10 10 10 10 1 1 72 63

‘oKmb¶ 
Meghalaya

10 10 10 10 10 10 1 1 53 46

Hw$b 
Total

40 40 40 40 40 40 4 4 235 199

{Zê$nU : df© 2018-19 Ho$ Xm¡amZ ^mar df©nmV Ho$ H$maU
nm¡Yembm MaU ‘| hr H$B© Iar’$ ß¶mO {Zê$nU BH$mB¶m| H$mo
ZwH$gmZ nhþ§Mm h¡& {H$gmZm| Zo amonmB© H$a Xr Wr bo{H$Z amonmB©
Ho$ àma§{^H$ MaU Ho$ Xm¡amZ ‘oKmb¶ Am¡a ‘{Unwa ‘| ̂ mar Am¡a
{Za§Va dfm© Ho$ H$maU, {H$gmZm| Ûmam CZHo$ AnZo ñVa na
CR>mE JE gwajmË‘H$ Cnm¶m| Ho$ ~mdOyX Cƒ ‘¥Ë¶Vm Xa XO©

Demonstrations : Due to excessive rainfall in
the year 2018-19, many kharif onion
demonstration units have been damaged at the
nursery stage. The farmers raised the seedlings
but due to heavy and continuous rainfall in
Meghalaya and Manipur during the initial

nydm}Îma nd©Vr¶ joÌ ‘| OZOmVr¶ Cn-¶moOZm
H$s J{V{d{Y¶m§ 
nydm}Îma nd©Vr¶ joÌ ‘| ß¶mO H$s IoVr H$mo ~‹T>mdm XoZo Ho$ {bE
OZOmVr¶ bmoJm| Ho$ bm^mW© {d{^Þ J{V{d{Y¶m§ Am¶mo{OV H$s
JBª& Mma nydm}Îma nd©Vr¶ amÁ¶m| ¶Wm ‘oKmb¶, ZmJmb¢S>,
‘{Unwa VWm AéUmMb àXoe ‘| Hw$b 80 àjoÌ {Zê$nUm|
(Iar’$ ‘| 40 {Zê$nU VWm a~r ‘| 40 {Zê$nU) H$m
Am¶moOZ {H$¶m J¶m& AmB©grEAma-S>rAmoOrAma Ûmam Iar’$
‘m¡g‘ Ho$ Xm¡amZ ^r‘m gwna VWm ^r‘m S>mH©$ aoS> Am¡a a~r
‘m¡g‘ Ho$ Xm¡amZ ^r‘m e{º$ ß¶mO Ho$ ~rO CnbãY H$amE JE
(EH$ EH$‹S> Ho$ {bE 4 {H$.J«m. à{V {Zê$nU)& AmB©grEAma-
S>rAmoOrAma Ûmam {dH${gV H$s JB© Iar’$ VWm a~r ß¶mO
H¥${f àm¡Úmo{J{H$¶m| Ho$ ~mao ‘| OmZH$mar àXmZ H$aZo Ho$ {bE
BZ amÁ¶m| ‘| Hw$b 08 à{ejU H$m¶©H«$‘ Am¶mo{OV {H$E JE
{OZ‘| Hw$b 434 {H$gmZm| Zo ^mJ {b¶m&

Tribal Sub-Plan Activities in NEH
Region
The various activities were carried out for the
benefit of the tribal people for the promotion of
onion cultivation in NEH region. In total, 80
field demonstrations (40 demonstrations in
kharif and 40 demonstrations in rabi) were
conducted in four NEH states viz., Meghalaya,
Nagaland, Manipur and Arunachal Pradesh.
The onion seed of Bhima Super and Bhima
Dark Red were provided by ICAR-DOGR in
kharif season and Bhima Shakti in rabi season (4
kg per demonstration of one acre). Total 8
trainings were conducted in these states to
provide knowhow about kharif and rabi onion
cultivation technology developed by ICAR-
DOGR in which total 434 farmers were
participated. 
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H$s JB©& AéUmMb àXoe ‘|, Iar’$ ß¶mO ‘| H$m{¶©H$s¶ {dH$ma
O¡go {H$ Vmoa AmZm, ‘moQ>r JX©Z Am¡a N>mb CVaZm Am{X XoIo
JE, hmbm§{H$ ’$gb {dH$mg Ho$ ewéAmVr MaU ‘| Obdm¶w
AZwHy$b Wr na§Vw ~mX ‘| Vmn‘mZ ‘| CVma-M‹T>md (12-
25ogo.) go ’$gb H$mo à^m{dV hþB©& {H$gmZm| Zo AJñV ‘hrZo
‘| ~rO ~mo¶m Am¡a ~rO H$m A§Hw$aU AÀN>m hþAm& OwbmB©-
AJñV 2018 ‘| Vmn‘mZ ‘| Cƒ d¥{Õ hþB© {OgH$s dOh go
nm¡Yembm ‘| A§Hw$am| H$s CÎmaOr{dVm AÀN>r Zht ahr& Bg{bE,
Iar’$ grOZ ‘| BZ g‘ñ¶mAm| go ~MZo Ho$ {bE AJbo gmb
BZ amÁ¶m| ‘| ß¶mO goQ> àm¡Úmo{JH$s ewê$ H$s OmEJr&

a~r Ho$ Xm¡amZ, g^r amÁ¶m| (‘oKmb¶, ZmJmb¢S>, ‘{Unwa Am¡a
AéUmMb àXoe) ‘| ^r‘m e{º$ ß¶mO Ho$ ~rO ‘| A§Hw$aU
90% go A{YH$ Wm& a~r ß¶mO Ho$ ~rO H$mo Zd§~a-{Xg§~a
2018 ‘| nm¡Yembm ‘| ~mo¶m J¶m Am¡a OZdar-’$adar 2019
‘| Bgo à{Vamo{nV {H$¶m J¶m& ZmJmb¢S> ‘| {H$gmZm| H$mo a~r
ß¶mO H§$X H$s 20-22 Q>Z/ho. CnO àmá hþB©& AéUmMb
àXoe ‘| hao ß¶mO H$s CnO 35-40 Q>Z/ho. XO© H$s JB©&
My§{H$ ~mOma ‘| hao ß¶mO H$m ‘yë¶ 20-30 én¶o à{V
{H$bmoJ«m‘ Wr Bg{bE {~H«$s Ho$ {bE hao ß¶mO H$s IwXmB© H$aZo
H$s {g’$m[ae H$s JB©& AéUmMb àXoe, ‘{Unwa, ‘oKmb¶
Am¡a ZmJmb¢S> O¡go nydm©Îma nd©Vr¶ amÁ¶m| ‘| a~r ß¶mO Ho$
H§$X g’$bVmnyd©H$ CJmE Om gH$Vo h¢& 

stage of the seedlings, high mortality was
reported despite the protective measures taken
up by the farmers at their end. In Arunachal
Pradesh, physiological disorder such as bolting,
thick neck and skinning were observed
especially in kharif onion although, climate
favoured in early stage of crop growth but later
fluctuations in temperature (12-25°C ) affected
the crop. Farmers grown the seed in the month
of August and seed germination was good. The
temperature rised high in July-August 2018,
due to that, seedlings in nursery were not
survived well. Therefore, to avoid these
problems in kharif season, onion set technology
will be introduced in these states in the next
year.

In rabi, onion seed germination of variety
Bhima Shakti was above 90% in all the states
(Meghalaya, Nagaland, Manipur and
Arunachal Pradesh). Rabi onion seed sown in
nursery in November-December 2018 and
transplanted in January-February 2019. The
farmers in Nagaland received 20-22 t/ha yield
of rabi onion bulbs. The yield of green onion
was recorded 35-40 t/ha in Arunachal Pradesh.
As the rate of green onion in market is Rs. 20-
30 per kg, it was recommended to harvest green
onion for sale. Rabi onion bulbs can be
successfully grown in NEH states like
Arunachal Pradesh, Manipur, Meghalaya and
Nagaland. 

{MÌ 11.3 : ^r‘m S>mH©$ aoS> H$s nm¡Yembm (‘{Unwa)
Fig. 11.3 : Nursery of Bhima Dark Red (Manipur)

{MÌ 11.4 : {dH«$¶ Ho$ {bE V¡¶ma ham ß¶mO (Aê$UmMb àXoe)
Fig. 11.4 : Green Onion ready to sale (Arunachal Pradesh)
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à{ejU 
Aê$UmMb àXoe ‘| Am¶mo{OV {H$E JE à{ejU H$m¶©H«$‘:
AmB©grEAma-S>rAmoOrAma Zo ~mJdmZr Ed§ H¥${f ‘hm{dÚmb¶,
Ho$ÝÐr¶ H¥${f {dœ{dÚmb¶, nmgrKmQ> Ho$ gh¶moJ go Q>rEgnr
¶moOZm Ho$ VhV {XZm§H$ 5 OyZ, 2018 H$mo grEME’$,
nmgrKmQ> (Aê$UmMb àXoe) ‘| {H$gmZm| Ho$ {bE ""Iar’$
ß¶mO H$s CËnmXZ àm¡Úmo{JH$s'' {df¶ na EH$ à{ejU
H$m¶©H«$‘ H$m Am¶moOZ {H$¶m& bJ^J 50 {H$gmZm| Zo Bg
à{ejU H$m¶©H«$‘ ‘| ^mJ {b¶m& S>m°. àU~ Á¶mo{V e‘m©,
Egmo{gEQ> àmo’o$ga (~mJdmZr) Zo à{V^m{J¶m| H$m ñdmJV
{H$¶m& Ama§{^H$ ì¶m»¶mZ ‘| S>m°. Eg. Eg. JmS>Jo, d[að>
d¡km{ZH$ (H¥${f {dñVma) Ed§ Q>rEgnr-EZB©EM Ho$ nrAmB© Zo
AéUmMb àXoe ‘| Iar’$ ß¶mO H$s IoVr H$s Amdí¶H$Vm
na Omoa {X¶m& S>m°. JmS>Jo Zo AéUmMb àXoe Ho$ OZOmVr¶
{H$gmZm| Ho$ {bE Q>rEgnr n[a¶moOZm Ho$ VhV H$s OmZo dmbr
J{V{d{Y¶m| H$m {dñVma go dU©Z {H$¶m Am¡a à{V^m{J¶m| H$mo
Iar’$ ß¶mO H$s IoVr na {Zê$nU narjU H$aZo Ho$ {bE
ào[aV {H$¶m& S>m°. ~r. EZ. hOm[aH$m, S>rZ, H¥${f ‘hm{dÚmb¶
Zo AéUmMb àXoe Ho$ OZOmVr¶ {H$gmZm| Ho$ {bE {H$E Om
aho g§ñWmJV H$m¶m] na àH$me S>mbm& àmo’o$ga S>m°. Eg. S>r.
dméS>o, AÜ¶j gãOr {dkmZ Am¡a lr ar~m, {df¶ {deofk,
Ho$drHo$, nydu {g¶m§J Zo ^r à{V^m{J¶m| H$mo g§~mo{YV {H$¶m&
S>m°. Eg. Eg. JmS>Jo Zo Iar’$ ß¶mO CËnmXZ àm¡Úmo{J{H$¶m|
na àñVw{V Xr Am¡a {H$gmZm| H$mo ß¶mO H$s IoVr H$s nÕ{V¶m|
go g§~§{YV gdmbm| Ho$ Odm~ ^r {XE& AmB©grEAma-
S>rAmoOrAma Ûmam {dH${gV ß¶mO CËnmXZ àm¡Úmo{J{H$¶m| na
{H$gmZm| H$mo dr{S>¶mo {XIm¶m J¶m& S>m°. MÝÐ Xod, Egmo{gEQ>
àmo’o$ga (~mJdmZr), AéUmMb àXoe Ho$ àYmZ AÝdofH$ Ho$
YÝ¶dmX kmnZ Ho$ gmW H$m¶©H«$‘ H$m g‘mnZ hþAm& Bgr H«$‘
‘| a~r Ho$ {bE ß¶mO CËnmXZ àm¡Úmo{J{H$¶m| Ho$ ~mao ‘| {H$gmZm|
H$mo à{e{jV H$aZo Ho$ {bE a~r ß¶mO  àm¡Úmo{JH$s na 1
’$adar, 2019 H$mo Zm‘qgJ Jm§d ‘| EH$ Am°’$ H¡$ång à{ejU
H$m Am¶moOZ {H$¶m J¶m {Og‘| 50 {H$gmZm| Zo ^mJ {b¶m&

Trainings
Training programmes organized in
Arunachal Pradesh:A training programme for
farmers on “Production Technology of Kharif
Onion” was organized at CHF, Pasighat
(Arunachal Pradesh) on 5 June, 2018 under TSP
scheme by ICAR-DOGR in collaboration with
College of Horticulture & Forestry, Central
Agricultural University, Pasighat. About 50
farmers participated in it. Dr. Pranabjyoti
Sarma, Associate Professor (Horticulture)
welcomed the participants. In introductory
address, Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) & PI for TSP-NEH
emphasized on necessity of kharif onion
cultivation in Arunachal Pradesh. Dr. Gadge
elaborated the activities to be done under TSP
project for the tribal farmers of Arunachal
Pradesh and motivated the participants for
conducting demonstration trials on kharif onion
cultivation. Dr. B. N. Hazarika, Dean, College
of Agriculture highlighted institutional
activities being carried out for tribal farmers of
Arunachal Pradesh. Professor Dr. S. D. Warude,
Head, Vegetable Science and Mr. Riba, Subject
Matter Specialist, KVK, East Siang also
addressed the participants. Dr. S. S. Gadge also
delivered presentation on kharif onion
production technology and answered the
queries of farmers about onion cultivation
practices. The farmers have been shown video
on Onion production technologies developed
by ICAR-DOGR. The programme ended with
vote of thanks expressed by Dr. Chandra Deo,
Associate Professor (Horticulture) & PI for TSP,
Arunachal Pradesh. Similarly, one off campus
training on rabi onion cultivation technology
was also organized on 1 February 2019 at
Namsingh village to train the farmers about
onion production technologies for rabi season
in which 50 farmers were participated. 

{MÌ 11.5 : nmgrKmQ> (Aê$UmMb àXoe) ‘| à{ejU
Fig. 11.5 : Training at Pasighat (Arunachal Pradesh)
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ZmJmb¢S> ‘| Am¶mo{OV {H$E JE à{ejU H$m¶©H«$‘ :
AmB©grEAma-S>rAmoOrAma Ûmam ñHy$b Am°’$ EJ«rH$ëMab
gmB§gog E§S> ê$ab S>odbn‘|Q>, ‘o‹S>{O’o$‘m (ZmJmb¢S>) Ho$
gh¶moJ go Q>rEgnr ¶moOZm Ho$ A§VJ©V 08 OyZ, 2018 H$mo
EgEEgAmaS>r, ‘o‹S>{O’o$‘m (ZmJmb¢S>) ‘| Iar’$ ß¶mO
CËnmXZ àm¡Úmo{JH$s na {H$gmZm| Ho$ {bE EH$ à{ejU H$m¶©H«$‘
Am¶mo{OV {H$¶m J¶m& Bg‘| ZmJmb¢S> Ho$ {d{^Þ Jm§dm| Ho$
bJ^J 60 {H$gmZm| Zo ^mJ {b¶m& àmo. E. Ho$. ‘H$ma, S>rZ,
EgEEgAmaS>r Zo à{V^m{J¶m| H$m ñdmJV {H$¶m& S>m°. Eg. Eg.
JmS>Jo, d[að> d¡km{ZH$ (H¥${f {dñVma) Ed§ Q>rEgnr-EZB©EM
Ho$ àYmZ AÝdofH$ Zo AnZr g§{já {Q>ßn{U¶m§ Xr& S>m°. JmS>Jo
Zo ZmJmb¢S> ‘| Iar’$ ß¶mO H$s IoVr H$s Amdí¶H$Vm na
Omoa {X¶m& CÝhm|Zo ZmJmb¢S> Ho$ OZOmVr¶ {H$gmZm| Ho$ {bE
Q>rEgnr n[a¶moOZm Ho$ VhV H$s OmZo dmbr J{V{d{Y¶m| H$m
{dñVma go dU©Z {H$¶m Am¡a à{V^m{J¶m| H$mo Iar’$ ß¶mO H$s
IoVr na {Zê$nU narjU H$aZo Ho$ {bE ào[aV {H$¶m& S>m°. Eg.
nr. H$Þm¡{O¶m, BÝMmO©, EAmB©grAmanr (gãOr ’$gb),
ZmJmb¢S> Ho$ÝÐ Zo ZmJmb¢S> ‘| ß¶mO ’$gb Ho$ ‘hËd na Omoa
{X¶m& àmo’o$ga S>m°. Q>r. bmZwgmog§J, Cn-Hw$bn{V,
EgEEgAmaS>r, ZmJmb¢S> {dœ{dÚmb¶ Zo EgEEgAmaS>r H$s
CnbpãY¶m| na àH$me S>mbm Am¡a ZmJmb¢S> ‘| ß¶mO H$s IoVr
H$s g§^mdZmAm| Ho$ ~mao ‘| ~mV H$s& S>m°. Eg. Eg. JmS>Jo Zo
Iar’$ ß¶mO CËnmXZ àm¡Úmo{J{H$¶m| na ^r àñVw{V Xr Am¡a
{H$gmZm| H$mo ß¶mO H$s IoVr Ho$ VarH$m| Ho$ gdmbm| Ho$ Odm~
^r {XE& S>m°. dmbw{Z~m, d¡km{ZH$, EAmB©grAmanr (gãOr
’$gb), ZmJmb¢S> Ho$ÝÐ Zo ^r ß¶mO CËnmXZ na H$sQ>
ZmerOrdm| Ho$ à~§YZ na àñVwVrH$aU {X¶m& AmB©grEAma-
S>rAmoOrAma Ûmam {dH${gV ß¶mO CËnmXZ àm¡Úmo{J{H$¶m| na
{H$gmZm| H$mo dr{S>¶mo {XIm¶m J¶m& A§V ‘| S>m°. gr. Eg. ‘¡Q>r,
Egmo{gEQ> àmo’o$ga, ~mJdmZr {d^mJ, EgEEgAmaS>r, ZmJmb¢S>
{dœ{dÚmb¶ Zo YÝ¶dmX kmnZ àñVwV {H$¶m& H$m¶©H«$‘ H$m
g‘Ýd¶Z S>m°. ‘moAmH$mbm M§J{H$Om, ghm¶H$ gñ¶{dkmZr
(d¡km{ZH$) VWm S>m°. AmpñVH$ Pm, ghm¶H$ àOZH$
(d¡km{ZH$) VWm lr. ¶m|JH$m|JVwbm, d[að> VH$ZrH$s ghm¶H$
Ûmam {H$¶m J¶m& BZ à{ejU H$m¶©H«$‘m| H$m Am¶moOZ nydm}Îma
nd©Vr¶ joÌ ‘| ß¶mO H$s IoVr Ho$ ‘hËd Ed§ g§^mdZm Ho$ ~mao
‘| OmJéH$Vm n¡Xm H$aZo Ho$ CÔoí¶ go VWm EZB©EM joÌ ‘|
ß¶mO H$s IoVr H$mo ~‹T>mdm XoZo Ho$ {bE BZ amÁ¶m| Ho$ {d{^Þ
nm°Ho$Q>m| Ho$ {d{^Þ Jm§dm| go BÀNw>H$ {H$gmZm| H$s nhMmZ H$aZo
Ho$ {bE ^r {H$¶m J¶m&

Training programmes organized in
Nagaland: A training on “Kharif Onion
Production Technology” was conducted at
SASRD, Medziphema on 8 June, 2018 under
TSP scheme by ICAR-DOGR in collaboration
with SASRD, Medziphema. A total of 60
farmers from different villages of Nagaland
participated in it. Prof. A. K. Makar, Dean,
SASRD welcomed the participants. Dr. S. S.
Gadge, Senior Scientist (Agricultural Extension)
& PI for TSP-NEH emphasized on necessity of
kharif onion cultivation in Nagaland. He
elaborated the activities to be done under TSP
and encouraged the participants for conducting
demonstration trials on kharif onion cultivation.
Dr. S. P. Kanaujia, I/c AICRP (Veg. Crop),
Nagaland Centre stressed on importance of
onion crop in Nagaland. Prof. Dr. T.
Lanusosang, Pro-Vice Chancellor, SASRD, NU
highlighted achievements of SASRD and
spoken upon the prospectus of onion
cultivation in Nagaland. Dr. S. S. Gadge
delivered presentation on kharif onion
production technology and answered the
queries of farmers about onion cultivation
practices. Dr. Waluniba, Scientist, AICRP (Veg.
Crop), Nagaland Centre also delivered
presentation on Insect Pest Management in
Onion Production. The farmers have been
shown video on Onion production technologies
developed by ICAR-DOGR. At the end, vote of
thanks was expressed by Dr. C. S. Maity,
Associate Professor, Department of
Horticulture, SASRD, Nagaland University.
The programme was coordinated by Dr.
Moakala Changkija, Assistant Agronomist
(Scientist) and Dr. Aastik Jha, Assistant Breeder
(Scientist) and Ms. Yongkongtula, Senior
Technical Assistant. These training
programmes were held with the aim of creating
awareness on the importance and scope of
onion cultivation in NEH region and also to
identify interested farmers from different
villages in various pockets of these states for
promotion of onion cultivation in NEH region. 
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{MÌ 11.6 : ‘o‹S>{O’o$‘m (ZmJmb¢S>) ‘| à{ejU H$m¶©H«$‘
Fig. 11.6 : Training at Medziphema (Nagaland)

^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶, nwUo Zo
ñHy$b Am°’$ EJ«rH$ëMab gmB§goO E§S> ê$ab S>odbn‘|Q>
(EgEEgAmaS>r), ZmJmb¢S> {dœ{dÚmb¶ (EZ¶y), ‘opS²O’o$‘m
(ZmJmb¢S>) Ho$ gh¶moJ go {XZm§H$ 4 {Xg§~a, 2018 H$mo
ZmJmb¢S> Ho$ gmo¸y$Zmo‘m Jm§d ‘| a~r ß¶mO CËnmXZ àm¡Úmo{JH$s
na {H$gmZm| Ho$ {bE à{ejU H$m Am¶moOZ {H$¶m& CÓmQ>Z
g‘mamoh H$s AÜ¶jVm àmo. AH$mbr go‘m, àYmZ AÝdofH$,
Q>rEgnr-EZB©EM, ZmJmb¢S> Zo H$s VWm S>m°. ‘oOa qgh,
{ZXoeH$, AmB©grEAma-S>rAmoOrAma, nwUo Zo g‘mamoh H$s emô m
~‹T>mB©& S>m°. qgh Zo ZmJmb¢S> ‘| ß¶mO Ho$ ‘hËd Am¡a g§̂ mdZmAm|
na àH$me S>mbVo hþE {H$gmZm| H$mo àmoËgm{hV {H$¶m Am¡a H$hm
{H$ ZmJmb¢S> ‘| ß¶mO H$m WmoH$ ‘yë¶ ^maV ‘| g~go A{YH$
h¡ Am¡a Bg{bE ñWmZr¶ {H$gmZm| H$mo AmË‘{Z^©a ~ZZo ‘|
‘XX H$aZo Am¡a Am¶ g¥OZ Ho$ {bE ^r ¶h H$m¶©H«$‘ ewê$
{H$¶m J¶m Wm& lr ‘{hE{ggmQ>mo dwnê$, Jm§d ~yam, gmo¸y$Zmo‘m
Zo ^r AnZr g§{já {Q>ßnUr Xr& CÓmQ>Z g‘mamoh Ho$ ~mX,
S>m°. e¡boÝÐ Eg. JmS>Jo, d[að> d¡km{ZH$ Ed§ Q>rEgnr-EZB©EM
Ho$ àYmZ AÝdofH$ Zo ""AmB©grEAma-S>rAmoOrAma H$s ß¶mO
Ed§ bhgwZ àm¡Úmo{J{H$¶m§'' na àñVwVrH$aU {X¶m VWm ""a~r
ß¶mO CËnmXZ àm¡Úmo{JH$s'' na ES>dmBOar àñVwV H$s {OgH$m
AZwdmX ñWmZr¶ ̂ mfm ‘| S>m°. ‘moAmH$mbm Mm§J{H$[a, d¡km{ZH$,
EAmB©grAmanr (drgr) Ed§ gh-àYmZ AÝdofH$ (ZmJmb¢S>
Ho$ {bE Q>rEgnr-EZB©EM) Ûmam {H$¶m J¶m& à{ejU ‘| hoIoeo,
PwBIy, ~mS>o VWm gmo̧ y$Zmo‘m go Q>rEgnr-EZB©EM Ho$ bm^m{W©¶m|
g{hV 40 {H$gmZ à{V^m{J¶m| Zo ^mJ {b¶m& MMm© Ho$ Xm¡amZ
{H$gmZm| Zo ß¶mO H$s IoVr ‘| noe AmZo dmbr AnZr g‘ñ¶mE§
gmPm H$s Am¡a {df¶ {deofkm| Zo Cn¶moJr gwPmd {XE& {H$gmZm|
Ho$ 10 g‘yhm| H$mo O¡{dH$ AmXmZm| dmbo {Zê$nU {H$Q> ^r
{dV[aV {H$E JE& ß¶mO H$s IoVr H$mo ~‹T>mdm XoZo Ho$ CÔoí¶
go à{ejU H$m¶©H«$‘ Am¶mo{OV {H$¶m J¶m Wm {Oggo ñdV:
hr ñWmZr¶ bmoJm| H$s Amdí¶H$Vm H$s ny{V© hmoJr Am¡a gmW

ICAR-Directorate of Onion and Garlic
Research, Pune in collaboration with School of
Agricultural Sciences & Rural Development
(SASRD), Nagaland University (NU),
Medziphema conducted farmers’ training on
“Rabi Onion Production Technology” at
Socuunoma village of Nagaland on 4
December, 2018. The inaugural programme
was chaired by Prof. Akali Sema, Principal
Investigator, TSP-NEH for Nagaland and the
programme was graced by Dr. Major Singh,
Director, ICAR-DOGR, Pune. Dr. Singh
encouraged the farmers by highlighting the
importance and prospects of onion in Nagaland
and stated that the wholesale price of onion in
Nagaland is the highest in India and therefore
this programme was initiated to help the local
farmers to become self-sufficient and also to
generate income. A brief remark was also given
by Mr. Mhiesisato Vupru, Gaon Bura,
Socuunoma. After the inaugural function, Dr.
Shailendra S. Gadge, Senior Scientist & PI, TSP-
NEH delivered presentation on “ Onion and
garlic technologies by ICAR-DOGR” and
advisory on “Rabi Onion Production
Technology” which were translated in local
language by Dr. Moakala Changkiri, Scientist,
AICRP (VC) & Co-PI (TSP-NEH for Nagaland).
The training was attended by 40 farmer
participants including TSP-NEH beneficiaries
from Hekheshe, Zhuikhu, Bade and
Socuunoma. In the discussion hour, farmers
shared their problems which they are facing in
cultivating onion and the subject experts
provided helpful suggestions. Demonstration
kits consisting organic inputs were also
distributed to 10 farmers’ groups. The training
programme was held with the aim to promote
onion cultivation which automatically will
mend the requirement of the local people as
well as it would be a source of income
generation as onion cultivation is not taken up
by many farmers. The villagers expressed their
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hr ¶h Am¶ g¥OZ H$m òmoV hmoJm Š¶m|{H$ ß¶mO H$s IoVr H$B©
{H$gmZm| Ûmam Zht H$s OmVr h¡& Q>rEgnr-EZB©EM Ho$ A§VJ©V
Bg àH$ma Ho$ H$m¶©H«$‘ H$s ewê$AmV Ho$ {bE J«m‘rUm| Zo öX¶
go Am^ma àH$Q> {H$¶m Am¡a H$m¶©H«$‘ H$s g’$bVm Ho$ {bE
nyam gh¶moJ H$aZo H$m AmœmgZ {X¶m& à{ejU H$m g‘Ýd¶Z
S>m°. AmpñVH$ Pm, d¡km{ZH$, EAmB©grAmanr (drgr) Ed§ gh-
àYmZ AÝdofH$ (ZmJmb¢S> Ho$ {bE Q>rEgnr-EZB©EM) VWm
lr. ¶m|JH$m|Vwbm, H$m¶©H«$‘ ghm¶H$ Ûmam {H$¶m J¶m& S>m°.
dmbw{Z~m, d¡km{ZH$ EAmB©grAmanr (drgr) Ed§ gh-àYmZ
AÝdofH$ (ZmJmb¢S> Ho$ {bE Q>rEgnr-EZB©EM), ~mJdmZr
{d^mJ, EgEEgAmaS>r, ZmJmb¢S> {dœ{dÚmb¶, ‘oX{O’o$‘m,
ZmJmb¢S> Zo YÝ¶dmX kmnZ àñVwV {H$¶m& 

heartfelt gratitude for initiating such a
programme under TSP-NEH and assured full
cooperation for the success of the programme.
The training was coordinated by Dr. Aastik Jha,
Scientist, AICRP (VC) & Co-PI (TSP-NEH for
Nagaland) and Yongkontula, Programme
Assistant. Vote of thanks was proposed by Dr.
Waluniba, Scientist, AICRP (VC) & Co-PI (TSP-
NEH for Nagaland), Department of
Horticulture, SASRD, Nagaland University,
Medziphema, Nagaland.

{MÌ 11.7 : gmo y̧$Zmo‘m (ZmJmb¢S>) ‘| à{ejU Fig. 11.7 : Training at Socuunoma (Nagaland)

‘{Unwa Ed§ ‘oKmb¶ ‘| Am¶mo{OV à{ejU H$m¶©H«$‘ :
Q>rEgnr ¶moOZm Ho$ VhV nydm}Îma joÌ Ho$ {bE ^mH¥$AZwn
AZwg§YmZ Ho$ÝÐ, bmå’o$bnQ>, Bå’$mb (‘{Unwa) ‘| {XZm§H$
17 OyZ, 2018 H$mo {H$gmZm| Ho$ {bE Iar’$ ß¶mO CËnmXZ
àm¡Úmo{J¶m§ {df¶ na EH$ à{ejU H$m¶©H«$‘ H$m Am¶moOZ {H$¶m
J¶m& H$m¶©H«$‘ ‘| Hw$b 72 {H$gmZm| Zo ^mJ {b¶m& a~r ß¶mO
CËnmXZ àm¡Úmo{JH$s {df¶ EH$ AÝ¶ à{ejU H$m¶©H«$‘ CÎma
nydu joÌ Ho$ {bE ^mH¥$AZwn AZwg§YmZ n[aga, bå’o$bnQ>,
Bå’$mb ‘| 8 {Xgå~a 2018 H$mo Am¶mo{OV {H$¶m J¶m {Og‘|
63 {H$gmZm| Zo ^mJ {b¶m& Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s
{df¶ na 23 OyZ, 2018 H$mo CÎma nydu joÌ Ho$ {bE
^mH¥$AZwn AZwg§YmZ n[aga, C{‘¶‘ (‘oKmb¶) ‘| EH$
à{ejU H$m¶©H«$‘ H$m Am¶moOZ {H$¶m J¶m& H$m¶©H«$‘ ‘| ar-
^moB© {Obo Ho$ 53 {H$gmZm| Zo ̂ mJ {b¶m& {XZm§H$ 16 AŠQy>~a
2018 H$mo ̂ mH¥$AZwn AZwg§YmZ n[aga, C{‘¶‘ ‘| EH$ AÝ¶
à{ejU H$m¶©H«$‘ H$m Am¶moOZ {H$¶m J¶m {Og‘| 46 {H$gmZm|
Zo ^mJ {b¶m& à{ejU Ho$ nümV AmB©grEAma-S>rAmoOrAma
H$s ß¶mO ~rOm| H$mo {H$gmZm| ‘| {dV[aV {H$¶m J¶m&

Trainings in Manipur and Meghalaya : A
training programme for farmers on Kharif onion
production technology was organized at ICAR
Research Complex for NEH Region,
Lamphelpat, Imphal (Manipur) on 17 June 2018
under TSP scheme. A total of 72 farmers were
participated in the programme. Another
training was organized on Rabi onion
production technology at Imphal on 8
December 2018 in which 63 farmers
participated. A training on Kharif onion
production technology was organized at
Umiam on 23 June 2018 under TSP scheme. A
total of 53 farmers of Ri-Bhoi district
participated in the programme. Another
training was organized on Rabi onion
production technology at ICAR Research
Complex for NEH Region, Umiam on 16
October 2018 in which 46 farmers participated.
The onion seed of ICAR-DOGR varieties was
distributed among the farmers after trainings. 
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àm¡Úmo{JH$s H$m hñVm§VaU
Transfer of Technology

à{ejU H$m {df¶ àm¶mo{OV H$aZo dmbr EO|gr {XZm§H$ Am¡a ñWmZ à{V^m{J¶m| H$s
g§»¶m

ß¶mO H$s IwXmB© Am¡a ^§S>maU E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

2 Aà¡b 2018
I‹S>H$dm‹S>r, {Obm nwUo

nwUo go 32
{H$gmZ

ß¶mO Ho$ H§$Xm| H$s ^§S>maU j‘Vm
‘| gwYma hoVw {H$’$m¶Vr ß¶mO
^§S>maU J¥h H$m {Z‘m©U

Q>rEgnr, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

10 Aà¡b, 2018
AmB©grEAma-
S>rAmoOrAma,
amOJwéZJa

nwUo go 14
{H$gmZ

ß¶mO H$s IwXmB© Ho$ ~mX H$m
à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

23 Aà¡b, 2018
bmoZr, {Obm nwUo

nwUo go 27
{H$gmZ

ß¶mO H$s IwXmB©, CnMma Am¡a
^§S>maU

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

27 Aà¡b, 2018
nm|S>odm‹S>r, nwUo

nwUo go 24
{H$gmZ

ß¶mO g§dY©Z VH$ZrH$ na
{H$gmZ H$ë¶mU H$m¶©H«$‘

J«m‘ ñdamO A{^¶mZ, amÁ¶ H¥${f {d^mJ 2 ‘B©, 2018 M§Xm¡br,
nwUo

nwUo go 156
{H$gmZ

Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

3 ‘B©, 2018 Ym‘Zr,
nwUo

nwUo go 28
{H$gmZ

Iar’$ ß¶mO H$s nm¡Yembm
V¡¶ma H$aZm

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

16 ‘B©, 2018
amZ‘bm, nwUo

nwUo go 25
{H$gmZ

Iar’$ ß¶mO H$s nm¡Yembm
V¡¶ma H$aZm

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

24 ‘B©, 2018
JS>H$dm‹S>r, nwUo

nwUo go 22
{H$gmZ

Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s Or Ho$ [agM© E§S> S>odbn‘|Q> ’$mC§S>oeZ Am¡a
godm B§Q>aZoeZb, dmamUgr

2 OyZ, 2018
Zmam¶Unwa, {Obm
{‘Om©nwa (CÎma àXoe)

CÎma àXoe Ho$
{‘Om©nwa Am¡a
JmOrnwa {Obm| Ho$
55 {H$gmZ

Iar’$ ß¶mO H$s CËnmXZ
VH$ZrH$

Q>rEgnr-EZB©EM, AmB©grEAma-
S>rAmoOrAma, amOJwéZJa Am¡a grEME’$,
nmgrKmQ> 

5 OyZ, 2018 ~mJdmZr
Ed§ dm{ZH$s
‘hm{dÚmb¶, nmgrKmQ>

AéUmMb àXoe
Ho$ 50 {H$gmZ

Am¶mo{OV à{ejU H$m¶©H«$‘
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à{ejU H$m {df¶ àm¶mo{OV H$aZo dmbr EO|gr {XZm§H$ Am¡a ñWmZ à{V^m{J¶m| H$s
g§»¶m

Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s Q>rEgnr-EZB©EM, AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo Am¡a
EgEEgAmaS>r, ‘oS>{µO’o$‘m, ZmJmb¢S> 

8 OyZ, 2018 H¥${f
{dkmZ Am¡a J«m‘rU
{dH$mg {dÚmb¶,
‘oS>{µO’o$‘m 

ZmJmb¢S> Ho$ 60
{H$gmZ

Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s Q>rEgnr, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

18-19 OyZ, 2018
AmB©grEAma-
S>rAmoOrAma,
amOJwéZJa

{Obm Z§Xþa~ma Ho$
55 {H$gmZ

Iar’$ ß¶mO H$s CËnmXZ
VH$ZrH$

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

23 OyZ, 2018
{‘Q>JwS>dm‹S>r, {Obm nwUo

{Obm nwUo go 27
{H$gmZ

Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

26 OyZ, 2018 H$mÝhþa
‘ogmB©, {Obm nwUo

{Obm nwUo go 26
{H$gmZ

Iar’$ ß¶mO H$s nm¡Yembm
à~§YZ

Q>rEgnr, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

9-10 OwbmB©, 2018
qnnbo Am¡a Im§S>~mam,
{Obm Z§Xþa~ma

{Obm Z§Xþa~ma go
294 {H$gmZ

Iar’$ ß¶mO H$s nm¡Yembm
à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

12 OwbmB©, 2018
JS>mH$dm‹S>r, {Obm nwUo

{Obm nwUo go 23
{H$gmZ

Iar’$ ß¶mO H$s nm¡Yembm
à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

20 OwbmB©, 2018
déU, {Obm nwUo

{Obm nwUo go 22
{H$gmZ

Iar’$ ß¶mO H$s nm¡Yembm
à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

23 OwbmB©, 2018
JwbmZr, {Obm nwUo

{Obm nwUo go 25
{H$gmZ

nN>oVr Iar’$ ß¶mO CËnmXZ
àm¡Úmo{JH$s

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

4 AJñV, 2018
I¡aodm‹S>r, {Obm nwUo

{Obm nwUo go 26
{H$gmZ

nN>oVr Iar’$ ß¶mO CËnmXZ
àm¡Úmo{JH$s

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

10 AJñV, 2018
Jmogmgr, {Obm nwUo

{Obm nwUo go 28
{H$gmZ

nN>oVr Iar’$ ß¶mO CËnmXZ
àm¡Úmo{JH$s

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

16 AJñV, 2018
I¡aoZJa, {Obm nwUo

{Obm nwUo go 25
{H$gmZ

nN>oVr Iar’$ ß¶mO CËnmXZ
àm¡Úmo{JH$s

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

21 AJñV, 2018
dm’$Jm±d, {Obm nwUo

{Obm nwUo go 23
{H$gmZ

nN>oVr Iar’$ ß¶mO CËnmXZ
àm¡Úmo{JH$s

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

27 AJñV, 2018
OmdwbHo$, {Obm nwUo

{Obm nwUo go 28
{H$gmZ

a~r ß¶mO CËnmXZ VH$ZrH$ n[a¶moOZm {ZXoeH$, AmË‘m, nwUo 31 AJñV, 2018
Mm§S>mobr, {Obm nwUo

{Obm nwUo go
125 {H$gmZ
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à{ejU H$m {df¶ àm¶mo{OV H$aZo dmbr EO|gr {XZm§H$ Am¡a ñWmZ à{V^m{J¶m| H$s
g§»¶m

{nN>oVr Iar’$ ß¶mO nm¡Yembm
à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

6 {gV§~a, 2018
I‹S>H$dm‹S>r, {Obm nwUo

{Obm nwUo go 24
{H$gmZ

AmB©grEAma-S>rAmoOrAma Ûmam
{dH${gV ß¶mO Am¡a bhgwZ
àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa,
nwUo

25 {gV§~a, 2018
AmB©grEAma-
S>rAmoOrAma,
amOJwéZJa

amhþar, {Obm
Ah‘XZJa Ho$ 12
{H$gmZ

ß¶mO Am¡a bhgwZ CËnmXZ
àm¡Úmo{JH$s Am¡a à~§YZ

EgEE‘B©Q>rAmB©, ah‘mZIo‹S>m, bIZD$ 8-10 AŠQy>~a,
2018 AmB©grEAma-
S>rAmoOrAma,
amOJwéZJa

CÎma àXoe Ho$ 25
{H$gmZ

a~r ß¶mO CËnmXZ VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

12 AŠQy>~a, 2018
bmoZr, {Obm nwUo

{Obm nwUo go 23
{H$gmZ

a~r ß¶mO CËnmXZ VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

23 AŠQy>~a, 2018
nm|S>odm‹S>r, {Obm nwUo

{Obm nwUo go 22
{H$gmZ

ß¶mO Am¡a bhgwZ H$s
ì¶mdgm{¶H$ IoVr ß¶mO ‘|
nm¡Yembm à~§YZ

Q>rEgnr, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

26 AŠQy>~a, 2018
nbmer Am¡a Im§S>~mam,
{Obm Z§Xþa~ma

{Obm Z§Xþa~ma go
124 {H$gmZ

ß¶mO H$m ~rO CËnmXZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

27 AŠQy>~a, 2018
Ym‘Zr, {Obm nwUo

{Obm nwUo go 28
{H$gmZ

a~r ß¶mO CËnmXZ VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

31 AŠQy>~a, 2018
amZ‘bm, {Obm nwUo

{Obm nwUo go 27
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

5 Zd§~a, 2018
JS>H$dm‹S>r, {Obm nwUo

{Obm nwUo go 25
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

8 Zd§~a, 2018 déS>o,
{Obm nwUo

{Obm nwUo go 24
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

12 Zd§~a, 2018
JwbmZr, {Obm nwUo

{Obm nwUo go 24
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

16 Zd§~a, 2018
d’$Jm§d, {Obm nwUo

{Obm nwUo go 22
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

19 Zd§~a, 2018
OmdwëHo$, {Obm nwUo

{Obm nwUo go 26
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

22 Zd§~a, 2018
Jmogmgr, {Obm nwUo

{Obm nwUo go 24
{H$gmZ
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à{ejU H$m {df¶ àm¶mo{OV H$aZo dmbr EO|gr {XZm§H$ Am¡a ñWmZ à{V^m{J¶m| H$s
g§»¶m

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

19 Zd§~a, 2018
OmdwëHo$, {Obm nwUo

{Obm nwUo go 26
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

22 Zd§~a, 2018
Jmogmgr, {Obm nwUo

{Obm nwUo go 24
{H$gmZ

a~r ß¶mO nm¡Yembm à~§YZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

24 Zd§~a, 2018
{‘VJwS>dm‹S>r, {Obm nwUo

{Obm nwUo go 25
{H$gmZ

ß¶mO Am¡a bhgwZ CËnmXZ
VH$ZrH$

H¥${f {dH$mg J«m‘rU g§ñWmZ, ‘bH$mnwa,
{eéa Am¡a EMS>rE’$gr ~¢H$ Ho$ A§VJ©V
n[ad©VZ g‘wXm{¶H$ {dH$mg H$m¶©H$‘

26 Zd§~a, 2018
AmB©grEAma-
S>rAmoOrAma,
amOJwéZJa

VmbwH$m {eê$a,
{Obm nwUo go 60
{H$gmZ

bhgwZ H$m CËnmXZ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

30 Zd§~a, 2018
H$mÝhþa ‘ogmB©, {Obm
nwUo

{Obm nwUo go 28
{H$gmZ

a~r ß¶mO CËnmXZ àm¡Úmo{JH$s Q>rEgnr-EZB©EM, AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo Am¡a
EgEEgAmaS>r, ‘oS>{µO’o$‘m, ZmJmb¢S>

4 {Xg§~a, 2018
{gH$byZmo‘m, {Obm
Xr‘mnwa, ZmJmb¢S>

ZmJmb¢S> Ho$ 45
{H$gmZ

gyú‘ qgMmB© Ho$ gmW ß¶mO
Am¡a bhgwZ H$s g§a{jV IoVr

n[a¶moOZm {ZXoeH$, EQ>rE‘E, WoZr,
V{‘bZmSw>

12-14 {Xg§~a,
2018 AmB©grEAma-
S>rAmoOrAma,
amOJwéZJa

hê$a ãbm°H$,
{Obm Y‘©nwar,
V{‘bZmSw> Ho$ 20
{H$gmZ

a~r ß¶mO CËnmXZ àm¡Úmo{JH$s E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

19 {Xg§~a, 2018
Ioaodm‹S>r, {Obm nwUo

{Obm nwUo go 27
{H$gmZ 

ß¶mO Am¡a bhgwZ H$s CÞV
IoVr Am¡a ~rO CËnmXZ

Q>rEgnr-EZB©EM, AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

21-22 {Xg§~a,
2018 ZmJao Am¡a
lmdUr, {Obm Z§Xþa~ma

{Obm Z§Xþa~ma go
145 {H$gmZ

ß¶mO Am¡a bhgwZ H$s d¡km{ZH$
IoVr

n[a¶moOZm {ZXoeH$, AmË‘m, nydu M§nmaU 22-24 {Xg§~a,
2018 AmB©grEAma-
S>rAmoOrAma ,
amOJwéZJa

nydu M§nmaU,
{~hma Ho$ 20
{H$gmZ

a~r ß¶mO H$s IoVr H$s VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

5 OZdar, 2019
IoaoZJa, {Obm nwUo

{Obm nwUo go 28
{H$gmZ

a~r ß¶mO H$s IoVr H$s VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

7 OZdar, 2019
I‹S>H$dm‹S>r, {Obm nwUo

{Obm nwUo go 25
{H$gmZ
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à{ejU H$m {df¶ àm¶mo{OV H$aZo dmbr EO|gr {XZm§H$ Am¡a ñWmZ à{V^m{J¶m| H$s
g§»¶m

a~r ß¶mO H$s IoVr H$s VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

10 OZdar, 2019
bmoZr, {Obm nwUo

{Obm nwUo go 23
{H$gmZ

a~r ß¶mO H$s IoVr H$s VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

14 OZdar, 2019
nm|S>odm‹S>r, {Obm nwUo

{Obm nwUo go 26
{H$gmZ

a~r ß¶mO H$s IoVr H$s VH$ZrH$ E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

17 OZdar, 2019
Ymm‘Zr, {Obm nwUo

{Obm nwUo go 25
{H$gmZ

ß¶mO H$s IwXmB© Am¡a IwXmB©
nümV à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

22 OZdar, 2019
H$mÝhþa ‘ogmB©, {O. nwUo

{Obm nwUo go 26
{H$gmZ

ß¶mO H$s IwXmB© Am¡a IwXmB©
nümV à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

4 ’$adar, 2019,
dm’$Jm±d, {Obm nwUo

{Obm nwUo go 24
{H$gmZ

ß¶mO H$s IwXmB© Am¡a IwXmB©
nümV à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

16 ’$adar, 2019,
nm~b, {Obm nwUo

{Obm nwUo go 28
{H$gmZ

ß¶mO ~rO CËnmXH$m| hoVw
à{ejU

EEggrAmB©, JwéJ«m‘, h[a¶mUm 23 ’$adar -25 ‘mM©,
2019 AmB©grEAma-
S>rAmoOrAma,amOJwéZJa

{Obm nwUo go 20
{H$gmZ

goQ²g Q>oŠZmobm°Or Ho$ ‘mÜ¶‘ go
ß¶mO H$m CËnmXZ

godm B§Q>aZoeZb, dmamUgr Ed§
AmB©grAma-S>rAmoOrAma, amOJwê$ZJa,
nwUo

10 ‘mM©, 2019
nagmo‹T>m ~mOma,
Zmam¶Unwa

{Obm {‘µOm©nwa
(C.à.) Ho$ 50
{H$gmZ

ß¶mO H$s IwXmB© Am¡a IwXmB©
nümV à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

13 ‘mM©, 2019 Jmogr,
{Obm nwUo

{Obm nwUo go 23
{H$gmZ

ß¶mO H$s IwXmB© Am¡a IwXmB©
nümV à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

16 ‘mM©, 2019
amZ‘bm, {Obm nwUo

{Obm nwUo go 28
{H$gmZ

ß¶mO H$s IwXmB© Am¡a IwXmB©
nümV à~§YZ

E‘OrE‘Or, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

19 ‘mM©, 2019
I¡adm‹S>r, {Obm nwUo

{Obm nwUo go 25
{H$gmZ

ß¶mO CËnmXZ VH$ZrH$ EggrEgnr, AmB©grEAma-S>rAmoOrAma ,
amOJwéZJa, nwUo

22-23 ‘mM©, 2019
AmB©grEAma-
S>rAmoOrAma,amOJwéZJa

{Obm nwUo go 24
{H$gmZ

ß¶mO CËnmXZ VH$ZrH$ EggrEgnr, AmB©grEAma-S>rAmoOrAma ,
amOJwéZJa, nwUo

25-26 ‘mM©, 2019
AmB©grEAma-
S>rAmoOrAma,amOJwéZJa

{Obm nwUo go 25
{H$gmZ

ß¶mO CËnmXZ VH$ZrH$ EggrEgnr, AmB©grEAma-S>rAmoOrAma ,
amOJwéZJa, nwUo

27-28 ‘mM©, 2019
AmB©grEAma-
S>rAmoOrAma,amOJwéZJa

{Obm nwUo go 28
{H$gmZ
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àXe©{Z¶m| ‘| ^mJrXmar

àXe©Zr ì¶dñWm H$aZodmbm {XZm§H$ ñWmZ

A§Vam©ï´>r¶ gå‘obZ ‘| {H$gmZm| H$s Am¶
H$mo Xmo JwZm H$aZo na Am¶mo{OV àXe©Zr

Ho$drHo$, H¥${f {dH$mg Q´>ñQ>
(ES>rQ>r), ~mam‘Vr

9-11 Aà¡b,
2018

Ho$drHo$, ~mam‘Vr

H¥${f àXe©Zr ^maVr¶ {H$gmZ g§K,
Am¡a§Jm~mX

28-29 Zd§~a,
2018

H$bmJ«m‘, Am¡a§Jm~mX

{H$gmZ 2018 {H$gmZ ‘§M àm. {b{‘Q>oS>,
nwUo

12-16 {Xg§~a,
2018

‘moer, nwUo

Q>m°n EŠgnmo Am¡a {eIa gå‘obZ:
Q>‘mQ>a, ß¶mO Am¡a Amby Ho$ {bE
Am°naoeZ J«rZ ¶moOZm na Ü¶mZ H|${ÐV
H$aZm

B§{S>¶Z M¢~a Am°’$ H$m°‘g©
(AmB©grgr), H$mobH$mVm

20-21 {Xg§~a,
2018

^wdZoœa, Amo{S>em

½bmo~b ’$m‘©g©, 2019 Ho$drHo$, J«m‘moÞ{V,
Zmam¶UJm§d

3-6 OZdar,
2019

Ho$drHo$, Zmam¶UJm§d

H¥$fH$ 2019 Ho$drHo$, H¥${f {dH$mg Q´>ñQ>
(ES>rQ>r), ~mam‘Vr

17-20 OZdar,
2019

Ho$drHo$, ~mam‘Vr

amï´>r¶ ~mJdmZr ‘obm AmB©grEAma-
AmB©AmB©EMAma, ~|Jbwé

23-25 OZdar,
2019

AmB©grEAma-
AmB©AmB©EMAma, ~|Jbwé

{dkmZ {Xdg àXe©Zr Q>mQ>m B§ñQ>rQ>çyQ> Am°’$
’§$S>m‘|Q>b [agM©
(Q>rAmB©E’$Ama), Zmam¶UJm§d

28 ’$adar-1
‘mM©, 2019

OmE§Q> ‘rQ>adod ao{S>¶mo
Q>obrñH$mon (OrE‘AmaQ>r),
ImoS>X

nygm H¥${f {dkmZ ‘obm 2019 AmB©grEAma-AmB©EAmaAmB©,
ZB© {X„r

5-7 ‘mM©,
2019

AmB©grEAma-AmB©EAmaAmB©,
ZB© {X„r

àñVwV ì¶m»¶mZ

{df¶ H$m¶©H«$‘ Am¡a Am¶moOH$ {XZm§H$ Am¡a ñWmZ

‘oOa qgh

ß¶mO Am¡a bhgwZ H$m CËnmXZ Am¡a
CËnmXH$Vm H$m ñVa 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV ß¶mO Am¡a bhgwZ H$s d¡km{ZH$
IoVr na VrZ {Xdgr¶ à{ejU H$m¶©H«$‘

22 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Am¡a bhgwZ H$m CËnmXZ Am¡a
CËnmXH$Vm H$m ñVa 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr ¶moOZm Ho$ VhV Am¶mo{OV ß¶mO
CËnmXZ VH$ZrH$ na Xmo {Xdgr¶ à{ejU

22 ‘mM© 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa
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{df¶ H$m¶©H«$‘ Am¡a Am¶moOH$ {XZm§H$ Am¡a ñWmZ

ß¶mO Am¡a bhgwZ H$m CËnmXZ Am¡a
CËnmXH$Vm H$m ñVa 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr ¶moOZm Ho$ VhV Am¶mo{OV ß¶mO
CËnmXZ VH$ZrH$ na Xmo {Xdgr¶ à{ejU

25 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

dr. ‘hmOZ

ß¶mO H$s CÞV {H$ñ‘| AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Q>rEgnr ¶moOZm Ho$ VhV Am¶mo{OV Xmo
{Xdgr¶ à{ejU gh OmJê$H$Vm H$m¶©H«$‘

19 OyZ, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

^maV ‘| ß¶mO Am¡a bhgwZ AZwg§YmZ
H$s pñW{V

AmB©grEAma-S>rAmoOrAma ‘| {’$brntg Ho$
à{V{Z{Y‘§S>b H$s EŠgnmoOa ¶mÌm

25 {gV§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Ho$ H§$Xm| H$m CËnmXZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV AmoEZB© Am¡a bhgwZ Ho$ CËnmXZ
àm¡Úmo{JH$s Am¡a BgHo$ {dnUZ na VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

8 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Ho$ H§$Xm| H$m CËnmXZ ß¶mO Am¡a bhgwZ H$s d¡km{ZH$ CËnmXZ
VH$ZrH$ na EQ>rE‘E, V{‘bZmSw> Ûmam
Am¶mo{OV VWm AmB©grEAma-S>rAmoOrAma,
amOJwéZJa Ûmam àm¶mo{OV VrZ {Xdgr¶
à{ejU, 

12 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Ho$ H§$Xm| H$m CËnmXZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ Ho$ d¡km{ZH$ CËnmXZ
VH$ZrH$ na Am¶mo{OV VrZ {Xdgr¶
à{ejU

21 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

{dnUZ Ho$ {bE ß¶mO H$m JwUdÎmm
CËnmXZ

ß¶mO g§J«h H|$Ð H$m CÓmQ>Z 31 OZdar, 2019 H$bm§~, Vmb,
Amå~oJm§d, nwUo

ß¶mO Ho$ H§$Xm| H$m CËnmXZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr ¶moOZm Ho$ VhV Xmo {Xdgr¶
à{ejU H$m Am¶moOZ {H$¶m J¶m

27 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

E. Oo. Jwám

H§$X ^§S>maU j‘Vm ‘| gwYma Ho$ {bE
H$‘ bmJV dmbr ß¶mO ^§S>maU
g§aMZm

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Q>rEgnr ¶moOZm Ho$ VhV ß¶mO Ho$ H§$Xm| H$s
^§S>maU j‘Vm ‘| gwYma Ho$ {bE H$‘ bmJV
dmbo ß¶mO ^§S>maU g§aMZm Ho$ {Z‘m©U na
Am¶mo{OV à{ejU 

10 Aà¡b, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa
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{df¶ H$m¶©H«$‘ Am¡a Am¶moOH$ {XZm§H$ Am¡a ñWmZ

Iar’$ ß¶mO CËnmXZ VH$ZrH$ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Q>rEgnr ¶moOZm Ho$ VhV Iar’$ ß¶mO
CËnmXZ VH$ZrH$ na Am¶mo{OV à{ejU

18-19 OyZ, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa

Am{Xdmgr {H$gmZm| H$s AmOr{dH$m na
Q>rEgnr H$m à^md Am¡a ß¶mO ‘|
nm¡Yembm à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Q>rEgnr ¶moOZm Ho$ VhV Iar’$ Ho$ Xm¡amZ
ß¶mO ‘| nm¡Yembm à~§YZ na Am¶mo{OV
à{ejU

9-10 OwbmB©, 2018 qnnbo Am¡a
Im§S>~mam, Z§Xþa~ma

ß¶mO Am¡a bhgwZ H$s CÞV {H$ñ‘| AmB©grEAma-S>rAmoOrAma, amOwéZJa Ûmam
Am¶mo{OV ß¶mO Am¡a bhgwZ H$s CËnmXZ
àm¡Úmo{JH$s Am¡a BgHo$ {dnUZ na VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

9 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

Am{Xdmgr {H$gmZm| H$s AmOr{dH$m na
Q>rEgnr H$m à^md Am¡a ß¶mO Am¡a
bhgwZ H$s ì¶mdgm{¶H$ IoVr

ß¶mO Am¡a ß¶mO Am¡a bhgwZ H$s
ì¶mdgm{¶H$ IoVr ‘| Zg©ar à~§YZ,
AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Q>rEgnr ¶moOZm Ho$ VhV Am¶mo{OV à{ejU

26 AŠQy>~a, 2018 nbmer Am¡a
Im§S>~mam, Z§Xþa~ma

ß¶mO Am¡a bhgwZ H$s CÞV {H$ñ‘| ß¶mO Am¡a bhgwZ Ho$ d¡km{ZH$ CËnmXZ
àm¡Úmo{JH$s na EQ>rE‘E, V{‘bZmSw> Ûmam
àm¶mo{OV Ed§ AmB©grEAma-S>rAmoOrAma,
amOJwéZJa Ûmam Am¶mo{OV VrZ {Xdgr¶
à{ejU H$m¶©H«$‘ 

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Am¡a bhgwZ ‘| gwYma; Am¡a
ß¶mO Am¡a bhgwZ H$s d¡km{ZH$ IoVr

ß¶mO Am¡a bhgwZ H$s CÞV IoVr Am¡a ~rO
CËnmXZ na Q>rEgnr ¶moOZm Ho$ VhV
AmB©grEAma-S>rAmoOrAma Ûmam Am¶mo{OV
à{ejU 

21-22 {Xg§~a, 2018 ZmJao Am¡a
lmdUr, {Obm Z§Xþa~ma

ß¶mO Am¡a bhgwZ H$s CÞV {H$ñ‘| ß¶mO Am¡a bhgwZ H$s d¡km{ZH$ IoVr na
AmB©grEAma- S>rAmoOrAma, amOJwéZJaÛmam
Am¶mo{OV VrZ {Xdgr¶ à{ejU, 

23 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Am¡a bhgwZ H$s CÞV {H$ñ‘| ^maVr¶ H¥${f H$m¡eb n[afX (EEggrAmB© )
Ûmam àm¶mo{OV JwUdÎmm ~rO CËnmXZ na
nƒrg {XZm| H$m à{ejU H$s ~m[ae, JwéJ«m‘
h[a¶mUm 

7 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

goQ> àm¡Úmo{JH$s Ho$ ‘mÜ¶‘ go ß¶mO H$s
Iar’$ H$s AJoVr ’$gb H$s ñWmnZm

godm B§Q>aZoeZb, dmamUgr Am¡a
AmB©grEAma- S>rAmoOrAma, amOJwéZJa
Ûmam Am¶mo{OV goQ> àm¡Úmo{JH$s Ho$ ‘mÜ¶‘ go
ß¶mO CËnmXZ na à{ejU

10 ‘mM©, 2019 Zmam¶Unwa,
{‘µOm©nwa (C.à.)
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ß¶mO H$s CÞV {H$ñ‘| AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV ß¶mO CËnmXZ VH$ZrH$ na Xmo
{Xdgr¶ à{ejU

22 ‘mM© 201 9 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO H$s CÞV {H$ñ‘| AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Am¶mo{OV ß¶mO
CËnmXZ VH$ZrH$ na Xmo {Xdgr¶ à{ejU

25 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO H$s CÞV {H$ñ‘| AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO CËnmXZ VH$ZrH$ na EggrEgnr Ho$
VhV Am¶mo{OV na Xmo {Xdgr¶ à{ejU

27 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

Eg. Oo. Jmd§S>o

ß¶mO Am¡a bhgwZ ‘| H$dH$s¶ Am¡a
{dfmUwO{ZV amoJm| H$m à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s
Am¡a BgHo$ {dnUZ na VrZ {Xdgr¶ à{ejU
H$m¶©H«$‘

9 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Am¡a bhgwZ ‘| H$dH$s¶ Am¡a
{dfmUwO{ZV amoJm| H$m à~§YZ

ß¶mO Am¡a bhgwZ Ho$ d¡km{ZH$ CËnmXZ
VH$ZrH$ na EQ>rE‘E, V{‘bZmSw> Ûmam
àm¶mo{OV Am¡a AmB©grEAma-S>rAmoOrAma,
amOJwéZJa Ûmam Am¶mo{OV VrZ {Xdgr¶
à{ejU 

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Am¡a bhgwZ ‘| H$dH$s¶ Am¡a
{dfmUwO{ZV amoJm| H$m à~§YZ

nwUo {Obo Ho$ {H$gmZm| Ho$ {bE AmB©grEAma-
S>rAmoOrAma Ûmam Am¶mo{OV EggrEgnr Ho$
VhV Am¶mo{OV Xmo {Xdgr¶ à{ejU
H$m¶©H«$‘ 

27 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

Eg. AmZ§XZ 

‘mBH«$mo~m¶mo‘ g§aMZm Am¡a {d{dYVm
hoVw ‘oQ>mOrZmo{‘H$ {dûcofU

gyú‘ O¡d{dkmZ {d^mJ, E{‘Q>r ¶y{Zd{g©Q>r,
O¶nwa, amOñWmZ

4 {gV§~a, 2018 E{‘Q>r
¶y{Zd{g©Q>r, O¶nwa, amOñWmZ

ImÚ gwajm Am¡a JwUdÎmm Ho$ {bE
gyú‘Ordr (‘mBH«$mo{~¶b) g‘wXm¶ Ho$
{dûcofU hoVw ‘oQ>mOrZmo{‘H$ Ñ{ï>H$moU

ImÚ {dûcofU ‘| ’y$S>mo{‘Šg (ImÚ {dkmZ)
na H$m¶©H«$‘: MwZm¡{V¶m§ Am¡a n[aàoú¶

24-28 {gV§~a, 2018, ajm
ImÚ AZwg§YmZ à¶moJembm, ‘¡gya,
H$Zm©Q>H$

Eg. Eg. JmS>Jo

ß¶mO H$s IwXmB© Ho$ ~mX H$m à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
^§S>maU na Am¶mo{OV à{ejU H$m¶©H«$‘

2 Aà¡b 2018 I‹S>H$dm‹S>r, {Obm
nwUo



dm{f©H$ à{VdoXZ / Annual Report 2018-19

153

{df¶ H$m¶©H«$‘ Am¡a Am¶moOH$ {XZm§H$ Am¡a ñWmZ

IwXmB©, Š¶mo[a¨J, J«oqS>J Am¡a ß¶mO H$s
n¡Ho$qOJ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Ho$
nümV ’$gb à~§YZ na Am¶mo{OV à{ejU

23 Aà¡b 2018 bmoZr, {Obm nwUo

ß¶mO H$m IwXmB© nümV à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
^§S>maU na Am¶mo{OV à{ejU H$m¶©H«$‘

27 Aà¡b, 2018 nm|S>odm‹S>r, {Obm
nwUo

ß¶mO H$s IoVr hoVw àm¡Úmo{JH$s J«m‘ ñdamO A{^¶mZ, ‘hmamï´> amÁ¶ H¥${f
{d^mJ Ûmam ß¶mO H$s hoVw àm¡Úmo{JH$s na
{H$gmZ H$ë¶mU hoVw Am¶mo{OV H$m¶©H«$‘

2 ‘B© 2018 M§Xm¡br, {Obm nwUo

Iar’$ ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO H$s
CËnmXZ àm¡Úmo{JH$s H$m Am¶moOZ {H$¶m J¶m

3 ‘B©, 2018 Ym‘Zr, {Obm nwUo

Ho$drHo$ {deofkm| Ho$ CÝ‘wIrH$aU Ho$
{bE ß¶mO Am¡a bhgwZ H$s IoVr hoVw
hñVm§VaU ¶mo½¶ àm¡Úmo{J{H$¶m§

AQ>mar, nwUo Ûmam Am¶mo{OV AmB©grEAma-
AQ>mar Ho$ OmoZ VIII, nwUo Ho$ Ho$drHo$ H$s
dm{f©H$ OmoZb dH©$em°n 

5-7 ‘B©, 2018 E‘nrHo$dr, amhþar

Iar’$ ‘m¡g‘ ‘| ß¶mO H$s nm¡Yembm AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO H$s Zg©ar
V¡¶ma H$aZo na Am¶mo{OV à{ejU H$m¶©H«$‘

16 ‘B©, 2018 aU‘mbm, {Obm nwUo

Iar’$ ‘m¡g‘ ‘| ß¶mO H$s nm¡Yembm AmB©grAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Am¶mo{OV Iar’$ ß¶mO
H$s Zg©ar V¡¶mar na à{ejU

24 ‘B© 2018 JS>H$dm‹S>r, {Obm
nwUo

Iar’$ ß¶mO CËnmXZ àm¡Úmo{JH$s OrHo$ [agM© E§S> S>odbn‘|Q> ’$mC§S>oeZ Am¡a
godm B§Q>aZoeZb, dmamUgr Ûmam Iar’$
ß¶mO CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV
à{ejU H$m¶©H«$‘

2 OyZ 2018 Zmam¶Unwa, {Obm
{‘µOm©nwa (CÎma àXoe)

Iar’$ ß¶mO H$s CËnmXZ VH$ZrH$ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Am¡a
grEME’$ nmgrKmQ> Ûmam Q>rEgnr-EZB©EM
Ho$ VhV Iar’$ ß¶mO H$s CËnmXZ VH$ZrH$
na Am¶mo{OV à{ejU H$m¶©H«$‘

5 OyZ, 2018 ~mJdmZr Am¡a
dm{ZH$s ‘hm{dÚmb¶, nmgrKmQ>

Iar’$ ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Am¡a EgEEgAmaS>r, ‘oS>Or’o$‘m Ûmam
Q>rEgnr-EZB©EM Ho$ VhV Iar’$ ß¶mO
CËnmXZ VH$ZrH$ na Am¶mo{OV à{ejU 

8 OyZ, 2018 H¥${f {dkmZ Am¡a
J«m‘rU {dH$mg ñHy$b, ‘oS>{µO’o$‘m 
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Iar’$ ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Q>rEgnr Ho$ VhV Iar’$ ß¶mO CËnmXZ
VH$ZrH$ na Am¶mo{OV à{ejU H$m¶©H«$‘ 

18 OyZ, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

Iar’$ ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO Ho$
CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV à{ejU 

23 OyZ, 2018 {‘Q>JwS>dm‹S>r, 
{Obm nwUo

Iar’$ ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO Ho$
CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV à{ejU

26 OyZ, 2018 H$mÝhþa ‘ogmB©,
{Obm nwUo

Iar’$ ß¶mO H$m nm¡Yembm à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO Ho$ Zg©ar
à~§YZ Am¶mo{OV à{ejU H$m¶©H«$‘

12 OwbmB©, 2018 JS>H$dm‹S>r,
{Obm nwUo

Iar’$ ß¶mO H$s nm¡Yembm à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO Ho$ Zg©ar
à~§YZ Am¶mo{OV à{ejU H$m¶©H«$‘

20 OwbmB©, 2018 déS>r, 
{Obm nwUo

Iar’$ ß¶mO H$s nm¡Yembm à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV Iar’$ ß¶mO Ho$ Zg©ar
à~§YZ Am¶mo{OV à{ejU H$m¶©H«$‘

23 OwbmB©, 2018 JwbmZr, 
{Obm nwUo

nN>oVr Iar’$ ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV nN>oVr Iar’$
ß¶mO Ho$ CËnmXZ àm¡Úmo{JH$s na Am¶om{OV
à{ejU

4 AJñV, 2018 I¡aodm‹S>r, 
{Obm nwUo

nN>oVr Iar’$ ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV nN>oVr Iar’$
ß¶mO CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV
à{ejU H$m¶©H«$‘ 

10 AJñV, 2018 Jmogmgr, 
{Obm nwUo

nN>oVr Iar’$ ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV nN>oVr Iar’$
ß¶mO CËnmXZ VH$ZrH$ na Am¶mo{OV
à{ejU H$m¶©H«$‘

16 AJñV, 2018 I¡aoZJa, 
{Obm nwUo

nN>oVr Iar’$ ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV nN>oVr Iar’$
ß¶mO CËnmXZ VH$ZrH$ na Am¶mo{OV
à{ejU H$m¶©H«$‘

21 AJñV, 2018 dm’$Jm±d, 
{Obm nwUo
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nN>oVr Iar’$ ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV nN>oVr Iar’$
ß¶mO CËnmXZ VH$ZrH$ na Am¶mo{OV
à{ejU H$m¶©H«$‘

27 AJñV, 2018 OmdwbHo$, 
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s n[a¶moOZm {ZXoeH$, EQ>rE‘E, nwUo Ûmam a~r
ß¶mO CËnmXZ VH$ZrH$ na Am¶mo{OV
à{ejU H$m¶©H«$‘ 

31 AJñV, 2018 M§Xm¡br, 
{Obm nwUo

nN>oVr Iar’$ ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV nN>oVr Iar’$
ß¶mO CËnmXZ VH$ZrH$ na Am¶mo{OV
à{ejU H$m¶©H«$‘

6 {gV§~a, 2018 I‹S>H$dm‹S>r,
{Obm nwUo

AmB©grEAma-S>rAmoOrAma Ûmam
{dH${gV ß¶mO Am¡a bhgwZ àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam AmB©grEAma-S>rAmoOrAma Ûmam
{dH${gV ß¶mO Am¡a bhgwZ H$s àm¡Úmo{J{H$¶m|
na Am¶mo{OV à{ejU H$m¶©H«$‘

25 {gV§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

{H$gmZm| H$s gm‘m{OH$-Am{W©H$
pñW{V ‘| gwYma bmZo ‘| EgEMOr H$s
^y{‘H$m

AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam ß¶mO Am¡a bhgwZ Ho$ CËnmXZ
àm¡Úmo{JH$s Am¡a BgHo$ {dnUZ na Am¶mo{OV
VrZ {Xdgr¶ à{ejU H$m¶©H«$‘

8-10 AŠQy>~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
VH$ZrH$ na Am¶mo{OV à{ejU H$m¶©H«$‘

12 AŠQy>~a, 2018 bmoZr, 
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
VH$ZrH$ na Am¶mo{OV à{ejU H$m¶©H«$‘

23 AŠQy>~a, 2018 nm|S>odm‹S>r,
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

8 Zd§~a, 2018 déS>o, {Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

12 Zd§~a, 2018 JwbmZr, {Obm
nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

16 Zd§~a, 2018 dm’$Jm±d, {Obm
nwUo
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a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

19 Zd§~a, 2018 OdwbHo$, 
{Obm nwUo

a~r ß¶mO CËnmXZ àm¡Úmo{JH$s na
à{ejU ‘| a~r ß¶mO H$s CËnmXZ
àm¡Úmo{JH$s

AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

22 Zd§~a, 2018 Jmogr, {Obm nwUo

a~r ß¶mO H$m nm¡Yembm à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO Ho$
nm¡Yembm à~§YZ na Am¶mo{OV à{ejU

24 Zd§~a, 2018 {‘Q>JwS>dm‹S>r,
{Obm nwUo

ß¶mO H$s IoVr H$s CÞV àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam Am¶mo{OV n[ad©VZ gm‘wXm¶ {dH$mg
H$m¶©H$‘ Ho$ VhV H¥${f {dH$mg J«m‘rU
g§ñWm, ‘bH$mnwa, {eê$a Am¡a EMS>rE’$gr
~¢H$ Ûmam àm¶mo{OV ß¶mO Am¡a bhgwZ H$s
CËnmXZ àm¡Úmo{J{H$¶m| na à{ejU

26 Zd§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

bhgwZ CËnmXZ VH$ZrH$ AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV bhgwZ CËnmXZ
na Am¶mo{OV à{ejU H$m¶©H«$‘ 

30 Zd§~a, 2018 H$mÝhþa ‘ogmB©,
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Am¡a EgEEgAmaS>r, ‘oS>{O’o$‘m, ZmJmb¢S>
Ûmam Q>rEgnr-EZB©EM Ho$ VhV a~r ß¶mO Ho$
CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV à{ejU

4 {Xg§~a, 2018 gmoMyZmo‘m, 
{Obm Xr‘mnwa, ZmJmb¢S>

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

19 {Xg§~a, 2018 I¡aodm‹S>r, 
{Obm nwUo

{H$gmZm| H$s gm‘m{OH$-Am{W©H$
pñW{V ‘| gwYma bmZo ‘| ñd¶§ ghm¶Vm
g‘yh H$s ^y{‘H$m

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV Ed§ n[a¶moOZm {ZXoeH$, AmË‘m,
nydu M§nmaU Ûmam àm¶mo{OV ß¶mO Am¡a
bhgwZ H$s d¡km{ZH$ IoVr na à{ejU

22-24 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

5 OZdar, 2019 I¡aoZJa, 
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

7 OZdar, 2019 I‹S>H$dm‹S>r,
{Obm nwUo
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a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

10 OZdar, 2019 bmoZr, 
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

14 OZdar, 2019 nm|S>odm‹S>r, 
{Obm nwUo

a~r ß¶mO H$s CËnmXZ àm¡Úmo{JH$s AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo
Ûmam E‘OrE‘Or Ho$ VhV a~r ß¶mO CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV à{ejU H$m¶©H«$‘

17 OZdar, 2019 Ym‘Zr, 
{Obm nwUo

ß¶mO H$s IwXmB© Am¡a ’$gbmonam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
’$gbmonam§V à~§YZ na Am¶mo{OV à{ejU 

22 OZdar, 2019 H$mÝhþa ‘ogmB©,
{Obm nwUo

ß¶mO H$s IwXmB© Am¡a ’$gbmonam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
’$gbmonam§V à~§YZ na Am¶mo{OV à{ejU 

4 ’$adar, 2019 dm’$Jm±d, 
{Obm nwUo

ß¶mO H$s IwXmB© Am¡a ’$gbmonam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
’$gbmonam§V à~§YZ na Am¶mo{OV à{ejU 

16 ’$adar, 2019 nm~b, 
{Obm nwUo

ß¶mO Ho$ ~rO CËnmXZ ‘| ñd¶§
ghm¶Vm g‘yh H$s ^y{‘H$m

ß¶mO Ho$ ~rO CËnmXH$m|, Ho$ {bE
EEggrAmB©, JwéJ«m‘, h[a¶mUm ‘| à{ejU

23 ’$adar-25 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO CËnmXZ àm¡Úmo{JH$s goQ²g Q>oŠZmobm°Or, godm B§Q>aZoeZb,
dmamUgr Ûmam ß¶mO CËnmXZ na à{ejU

10 ‘mM©, 2019 naemoYm ~mOma,
Zmam¶Unwa

ß¶mO H$s IwXmB© Am¡a ’$gbmonam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
’$gbmonam§V à~§YZ na Am¶mo{OV à{ejU 

13 ‘mM©, 2019 Jmogmgr, 
{Obm nwUo

ß¶mO H$s IwXmB© Am¡a ’$gbmonam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
’$gbmonam§V à~§YZ na Am¶mo{OV à{ejU

16 ‘mM©, 2019 amZ‘bm, 
{Obm nwUo

ß¶mO H$s IwXmB© Am¡a ’$gbmonam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
E‘OrE‘Or Ho$ VhV ß¶mO H$s IwXmB© Am¡a
’$gbmonam§V à~§YZ na Am¶mo{OV à{ejU

19 ‘mM©, 2019 I¡aodm‹S>r, 
{Obm nwUo

ß¶mO CËnmXH$m| H$s gm‘m{OH$-
Am{W©H$ ñVa H$mo ~‹T>mZo ‘| EgEMOr
H$s ^y{‘H$m

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV ß¶mO CËnmXZ VH$ZrH$
na Am¶mo{OV à{ejU H$m¶©H«$‘

23 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo
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ß¶mO CËnmXH$m| H$s gm‘m{OH$-
Am{W©H$ ñVa H$mo ~‹T>mZo ‘| EgEMOr
H$s ^y{‘H$m

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV ß¶mO CËnmXZ VH$ZrH$
na Am¶mo{OV à{ejU H$m¶©H«$‘

26 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa , nwUo

ß¶mO CËnmXH$m| H$s gm‘m{OH$-
Am{W©H$ ñVa H$mo ~‹T>mZo ‘| EgEMOr
H$s ^y{‘H$m 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV ß¶mO CËnmXZ VH$ZrH$
na Am¶mo{OV à{ejU H$m¶©H«$‘

28 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa , nwUo

E. W§Jmgm‘ro

EH$sH¥$V nmofH$ VËd Am¡a IanVdma
à~§YZ 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s
Am¡a BgHo$ {dnUZ na Am¶mo{OV VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

9 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa , nwUo

ß¶mO Am¡a bhgwZ ‘| Zg©ar à~§YZ
Am¡a gyú‘ qgMmB© 

EQ>rE‘E, V{‘bZmSw> Ûmam àm¶mo{OV Ed§
AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV VrZ {Xdgr¶ à{ejU H$m¶©H«$‘ 

12 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

EH$sH¥$V nmofH$ VËd Am¡a IanVdma
à~§YZ 

EQ>rE‘E, V{‘bZmSw> Ûmam àm¶mo{OV Ed§
AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV VrZ {Xdgr¶ à{ejU H$m¶©H«$‘ 

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO ‘| nm¡Yembm à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV JwUdÎmm ~rO CËnmXH$m| hoVw
à{ejU

12-14 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| nmofH$ VËd Am¡a
Ob à~§YZ  

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
{~hma Ho$ {H$gmZm| Ho$ {bE ß¶mO Am¡a bhgwZ
Ho$ d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na
Am¶mo{OV VrZ {Xdgr¶ à{ejU

21-23 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO ‘| nm¡Yembm à~§YZ  AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
{~hma Ho$ {H$gmZm| Ho$ {bE ß¶mO Am¡a bhgwZ
Ho$ d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na
Am¶mo{OV VrZ {Xdgr¶ à{ejU

21-23 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| nmofH$ VËd Am¡a
Ob à~§YZ / ß¶mO ‘| nm¡Yembm
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Xmo {Xdgr¶ à{ejU 

25-26 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| nmofH$ VËd Am¡a
Ob à~§YZ 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Xmo {Xdgr¶ à{ejU
H$m¶©H«$‘ H$m Am¶moOZ {H$¶m J¶m

27-28 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa , nwUo
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ß¶mO Ho$ ~rO CËnmXZ ‘| nmofH$ VËdm|
Ho$ AnQ>oH$ AmYm[aV nmofH$ à~§YZ 

EJ«rH$ëMa pñH$b H$mC§{gb Am°’$ B§{S>¶m
(EEggrAmB©), JwéJ«m‘, h[a¶mUm Ûmam
àm¶mo{OV JwUdÎmm ~rO CËnmXH$m| hoVw nƒrg
{XZm| H$m à{ejU H$m¶©H«$‘ 

23 ’$adar - 25 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa , nwUo

{H$aU nr. ^JV

ß¶mO Am¡a bhgwZ ‘| AO¡{dH$ VZmd
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV ß¶mO CËnmXZ
àm¡Úmo{JH$s na Xmo {Xdgr¶ à{ejU H$m¶©H«$‘

22-23 ‘mM©, 2019
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa , nwUo

ß¶mO Am¡a bhgwZ ‘| AO¡{dH$ VZmd
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ Ho$ d¡km{ZH$ CËnmXZ
àm¡Úmo{JH$s na Am¶mo{OV VrZ {Xdgr¶
à{ejU H$m¶©H«$‘

12-14 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| AO¡{dH$ VZmd
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s d¡km{ZH$ IoVr na
Am¶mo{OV VrZ {Xdgr¶ à{ejU H$m¶©H«$‘

21-23 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

àH$me Ho$ à{V g§doXZerb ’$gb| Am¡a
Obdm¶w n[adV©Z n[aÑí¶ Ho$ VhV
BZH$m nrEAma n¡Q>Z© / Obdm¶w
n[adV©Z n[aÑí¶ Ho$ VhV {d{^Þ
’$gbm| ‘| àH$me g§ûcofU Am¡a Cggo
Ow‹S>o ‘mnX§S>m| H$s ‘mn 

AmB©grEAma-EZAmB©EEgE‘, ~mam‘Vr Ûmam
{H$gmZm| H$s Am¶ H$mo XmoJwZm H$aZo Ho$ {bE
Obdm¶w n[adV©Z Am¡a AO¡{dH$ VZmd
à~§YZ Zr{V¶m| na Am¶mo{OV g‘a ñHy$b

7-27 {gV§~a, 2018
AmB©grEAma-EZAmB©EEgE‘,
~mam‘Vr

dr. H$éßn¡¶m

ß¶mO Am¡a bhgwZ ‘| H$sQ> Ed§
ZmerH$sQ>m| H$m à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s
Am¡a BgHo$ {dnUZ na Am¶mo{OV VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

6 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma,amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| H$sQ> Ed§
ZmerH$sQ>m| H$m à~§YZ

EQ>rE‘E, V{‘bZmSw> Ûmam àm¶mo{OV Ed§
AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ ‘| d¡km{ZH$ CËnmXZ
àm¡Úmo{J{H$¶m| na Am¶mo{OV VrZ {Xdgr¶
à{ejU 

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma,amOJwéZJa, nwUo

ß¶mO Ho$ JwUdÎmm dmbo ~rO CËnmXZ
Ho$ {bE EH$sH¥$V H$sQ> Am¡a nmo{bZoQ>a
à~§YZ

H¥${f H$m¡eb n[afX, JwéJ«m‘ h[a¶mUm Ûmam
àm¶mo{OV Am¡a AmB©grEAma-S>rAmoOrAma,
amOJwéZJa Ûmam Am¶mo{OV JwUdÎmm ~rO
CËnmXH$ na nƒrg {Xdgr¶ à{ejU

13 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma,amOJwéZJa, nwUo
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{dídZmW Ama. ¶bm‘„o

ß¶mO {~OmoËnmXZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s
Am¡a BgHo$ {dnUZ na Am¶mo{OV à{ejU 

8-10 AŠQy>~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO {~OmoËnmXZ AmË‘m, V{‘bZmSw> Ûmam àm¶mo{OV ß¶mO Am¡a
bhgwZ ‘| d¡km{ZH$ CËnmXZ àm¡Úmo{J{H$¶m|
na Am¶mo{OV VrZ {Xdgr¶ à{ejU

12-14 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO {~OmoËnmXZ {~hma Ho$ {H$gmZm| Ho$ {bE ß¶mO Am¡a bhgwZ
‘| d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na
Am¶mo{OV VrZ {Xdgr¶ à{ejU

22-24 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| {~OmoËnmXZ ß¶mO Am¡a bhgwZ H$s CÞV IoVr Am¡a ~rO
CËnmXZ na Q>rEgnr ¶moOZm Ho$ VhV
AmB©grEAma-S>rAmoOrAma Ûmam Am¶mo{OV
à{ejU 

21 {Xg§~a, 2018 ZmJao, 
{Obm Z§Xþa~ma

ß¶mO Am¡a bhgwZ ‘| {~OmoËnmXZ ß¶mO Am¡a bhgwZ H$s CÞV IoVr Am¡a ~rO
CËnmXZ na Q>rEgnr ¶moOZm Ho$ VhV
Am¶mo{OV à{ejU 

22 {Xg§~a, 2018 lmdUr, 
{Obm Z§Xþa~ma

ß¶mO {~OmoËnmXZ H¥${f H$m¡eb n[afX, JwéJ«m‘ h[a¶mUm Ûmam
àm¶mo{OV Am¡a AmB©grEAma-S>rAmoOrAma,
amOJwéZJa Ûmam Am¶mo{OV JwUdÎmm ~rO
CËnmXH$ na nƒrg {Xdgr¶ à{ejU

13 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

H$ë¶mUr Jmoa}nmQ>r

ß¶mO Am¡a bhgwZ ‘| IwXmB© Cnam§V
à~§YZ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s
Am¡a BgHo$ {dnUZ na Am¶mo{OV VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

9 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO H$s H$Q>mB©, Š¶mo[a¨J, ^§S>maU
Am¡a IwXmB© Cnam§V à~§YZ

AmË‘m, V{‘bZmSw> Ûmam àm¶mo{OV Ed§
AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ ‘| d¡km{ZH$ CËnmXZ
àm¡Úmo{J{H$¶m| na Am¶mo{OV VrZ {Xdgr¶
à{ejU H$m¶©H«$‘

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

’$gb IwXmB© Cnam§V à~§YZ {~hma Ho$ {H$gmZm| Ho$ {bE ß¶mO Am¡a bhgwZ
‘| d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na
Am¶mo{OV VrZ {Xdgr¶ à{ejU

21 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo
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~rO CËnmXZ hoVw ß¶mO Ho$ H§$Xm| H$m
^§S>maU

H¥${f H$m¡eb n[afX (EEggrAmB©), JwéJ«m‘
h[a¶mUm Ûmam àm¶mo{OV Am¡a AmB©grEAma-
S>rAmoOrAma, amOJwéZJa Ûmam Am¶mo{OV
JwUdÎmm ~rO CËnmXZ na nƒrg {Xdgr¶
à{ejU

6 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

’$gb IwXmB© Cnam§V H$m à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Am¶mo{OV Xmo {Xdgr¶
à{ejU H$m¶©H«$‘ 

26 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

’$gb IwXmB© Ho$ ~mX H$m à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Am¶mo{OV Xmo {Xdgr¶
à{ejU H$m¶©H«$‘

28 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

amOrd ~r. H$mbo

ß¶mO H$s ‘yë¶ l¥§Ibm Am¡a ~mOma
à~§YZ

AmB©grEAma-S>rAmoOrAma Ûmam ß¶mO Am¡a
bhgwZ H$s CËnmXZ àm¡Úmo{JH$s Am¡a BgHo$
{dnUZ na Am¶mo{OV à{ejU

8-10 AŠQy>~a 2018
AmB©grEAma-S>rAmoOrAma

ß¶mO H$m CËnmXZ Am¡a {dnUZ {H$gmZm| Ho$ gmW ~¡R>H$ Am¡a à{ejU VWm
Am{XË¶ {~‹S>bm [aQ>ob {b{‘Q>oS> Ûmam
Am¶mo{OV ß¶mO g§J«h H|$Ð H$m CÓmQ>Z

31 OZdar 2019 H$bå~,
Am§~oJm§d, nwUo

ß¶mO CËnmXZ àm¡Úmo{JH$s Q>r ~m[ae H$m¶©H«$‘ ^maVr¶ ~hþÔoí¶r¶ bmoH$
{ejU g§ñWm Ûmam Am¶mo{OV à{ejU
H$m¶©H«$‘

22 {gV§~a, 2018 Y‘mar, {eéa,
nwUo

‘Ü¶ àXoe Am¡a N>ÎmrgJ‹T> ‘| ß¶mO
Am¡a bhgwZ H$s àm¡Úmo{JH$s H$mo àmoÞV
H$aZm 

AmB©grEAma-EQ>rEAmaAmB©, O~bnwa Ûmam
Ho$drHo$ H$s joÌr¶ H$m¶©embm

5-7 {gV§~a 2018 OoEZHo$drdr,
O~bnwa

ß¶mO CËnmXZ VH$ZrH$ H¥${f {dH$mg d J«m‘rU à{ejU g§ñWm,
‘ëH$mnwa Ûmam n[adV©Z n[a¶moOZm Ho$ VhV
ß¶mO CËnmXZ àm¡Úmo{JH$s na à{ejU
H$m¶©H«$‘ 

26 AŠQy>~a, 2018 I¡aoZJa,
{eê$a

ß¶mO H$m {dnUZ AmB©grEAma-S>rAmoOrAma,amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s d¡km{ZH$ IoVr na
Am¶mo{OV à{ejU H$m¶©H«$‘

23 {Xg§~a 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO H$m {dnUZ AmB©grEAma-S>rAmoOrAma Ûmam ß¶mO H$s
CËnmXZ àm¡Úmo{J{H$¶m| na Am¶mo{OV
à{ejU H$m¶©H«$‘

22 ‘mM© 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa
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{df¶ H$m¶©H«$‘ Am¡a Am¶moOH$ {XZm§H$ Am¡a ñWmZ

ß¶mO H$m {dnUZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV
à{ejU

26 ‘mM© 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO H$m {dnUZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV
à{ejU

28 ‘mM© 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

ß¶mO Ho$ ~rO CËnmXZ ‘| gmd©O{ZH$
{ZOr ^mJrXmar Am¡a AZw~§Y IoVr

AmB©grEAma-S>rAmoOrAma amOJwéZJa Ûmam
EEggrAmB© Ho$ VhV JwUdÎmm ~rO CËnmXZ
na à{ejU H$m Am¶moOZ 

22 ‘mM© 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa

JwUdÎmm dmbo ß¶mO H$m CËnmXZ AmB©grEAma-S>rAmoOrAma amOJwéZJa Ûmam
EEggrAmB© Ho$ VhV JwUdÎmm ~rO CËnmXZ
na à{ejU H$m Am¶moOZ 

25 ‘mM© 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa 

A{œZr nr. ~oZHo$

bhgwZ CËnmXZ VH$ZrH$ AmB©grEAma-S>rAmoOrAma,amOJwéZJa Ûmam
ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s
Am¡a {dnUZ na Am¶mo{OV VrZ {Xdgr¶
à{ejU H$m¶©H«$‘ 

8 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa , nwUo

bhgwZ CËnmXZ VH$ZrH$ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV Ed§ AmË‘m, V{‘bZmSw> Ûmam
àm¶mo{OV ß¶mO Am¡a bhgwZ Ho$ d¡km{ZH$
CËnmXZ VH$ZrH$ na Xmo {Xdgr¶ à{ejU

12-14 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa, nwUo

bhgwZ CËnmXZ VH$ZrH$ AmB©grEAma-S>rAmoOrAma , amOJwéZJa
Ûmam {~hma Ho$ {H$gmZm| hoVw ß¶mO Am¡a
bhgwZ Ho$ d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na
Am¶mo{OV VrZ {Xdgr¶ à{ejU

21-23 {Xg§~a, 2018
AmB©grEAma-S>rAmoOrAma,
amOJwéZJa , nwUo

ß¶mO Ho$ H§$Xm| H$m CËnmXZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV
à{ejU H$m¶©H«$‘

22-28 ‘mM©, 2019 AmB©grEAma
-S>rAmoOrAma, amOJwéZJa

ß¶mO ‘| nm¡Yembm à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
ß¶mO CËnmXZ àm¡Úmo{JH$s na Am¶mo{OV
à{ejU H$m¶©H«$‘

22-28 ‘mM©, 2019 AmB©grEAma
-S>rAmoOrAma, amOJwéZJa

àm§O{b EM. KmoS>Ho$

~XbVr Obdm¶w ‘| ß¶mO H$s ’$gb
na AO¡{dH$ X~mdm| H$m à^md

AmB©grEAma-EZAmB©EEgE‘, ~mam‘Vr Ûmam
Am¶mo{OV B¸$sg {Xdgr¶ à{ejU

18 {gV§~a, 2018 AmB©grEAma-
EZAmB©EEgE‘, ~mam‘Vr
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{df¶ H$m¶©H«$‘ Am¡a Am¶moOH$ {XZm§H$ Am¡a ñWmZ

ß¶mO ‘| Ob X~md à~§YZ AmB©grEAma-S>rAmoOrAma,amOJwéZJa Ûmam
Am¶mo{OV ß¶mO Am¡a bhgwZ Ho$ CËnmXZ
àm¡Úmo{JH$s Am¡a BgHo$ {dnUZ na VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

9 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| Ob à~§YZ AmË‘m, V{‘bZmSw> Ûmam àm¶mo{OV ß¶mO Am¡a
bhgwZ Ho$ d¡km{ZH$ CËnmXZ VH$ZrH$ na Xmo
{Xdgr¶ à{ejU

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO ‘| AO¡{dH$ X~md à~§YZ AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Xmo {Xdgr¶ à{ejU 

28 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa , nwUo

gm¡å¶m nr.Eg.

ß¶mO Am¡a bhgwZ ‘| H$sQ>ZmeH$m| H$m
gwa{jV Cn¶moJ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV ß¶mO Am¡a bhgwZ Ho$ CËnmXZ
àm¡Úmo{JH$s Am¡a BgHo$ {dnUZ na VrZ
{Xdgr¶ à{ejU H$m¶©H«$‘

10 AŠQy>~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| H$sQ>ZmeH$m| H$m
gwa{jV Cn¶moJ

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV Ed§ AmË‘m, V{‘bZmSw> Ûmam
àm¶mo{OV ß¶mO Am¡a bhgwZ Ho$ d¡km{ZH$
CËnmXZ VH$ZrH$ na Xmo {Xdgr¶ à{ejU

14 {Xg§~a, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa,  nwUo

ß¶mO Am¡a bhgwZ ‘| H$sQ>ZmeH$m| H$m
gwa{jV Cn¶moJ

AmB©grEAma-S>rAmoOrAma , amOJwéZJa
Ûmam {~hma Ho$ {H$gmZm| hoVw ß¶mO Am¡a
bhgwZ Ho$ d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s na
Am¶mo{OV VrZ {Xdgr¶ à{ejU

22 {Xg§~a 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ ‘| H$sQ>ZmeH$m| H$m
gwa{jV Cn¶moJ

^maVr¶ H¥${f H$m¡eb n[afX, JwéJ«m‘,
h[a¶mUm Ûmam àm¶mo{OV Am¡a AmB©grEAma-
S>rAmoOrAma Ûmam Am¶mo{OV JwUdÎmmnyU© ~rO
CËnmXH$m| Ho$ {bE nƒrg {Xdgr¶ à{ejU 

6 ‘mM©, 2019, AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ Ho$ H$sQ> AmB©grEAma-S>rAmoOrAma ,amOJwéZJa Ûmam
Xmo {Xdgr¶ à{ejU H$m¶©H«$‘ 

26March, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

ß¶mO Am¡a bhgwZ Ho$ H$sQ>-ZmerH$sQ> AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
Am¶mo{OV Xmo {Xdgr¶ à{ejU H$m¶©H«$‘ 

28 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo

AemoH$ Hw$‘ma

ß¶mO H$m ’$gb H$s IwXmB© Cnam§V
à~§YZ 

AmB©grEAma-S>rAmoOrAma, amOJwéZJa Ûmam
EggrEgnr Ho$ VhV Am¶mo{OV ß¶mO
CËnmXZ àm¡Úmo{JH$s na à{ejU

23 ‘mM©, 2019 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, nwUo
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Trainings organized

Topic of Training Sponsoring Agency Date and Venue No. of Participants

Onion harvesting and storage MGMG, ICAR-DOGR,
Rajgurunagar, Pune

2 April, 2018
Khadakwadi,
District Pune

32 Farmers from
District Pune

Construction of low cost onion
storage structures to improve bulb
storability of onion

TSP, ICAR-DOGR,
Rajgurunagar, Pune

10 April, 2018
ICAR-DOGR,
Rajgurunagar

14 Farmers from
District Pune

Post-harvest management of
onion

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

23 April, 2018
Loni, District
Pune

27 Farmers from
District Pune

Harvesting, curing and storage of
onion

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

27 April, 2018
Pondewadi,
District Pune

24 Farmers from
District Pune

Farmers Welfare Programme on
Onion Cultivation Technology

Gram Swaraj Abhiyan,
State Agriculture
Department

2 May, 2018
Chandoli, District
Pune

156 Farmers from
District Pune

Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

3 May, 2018
Dhamni, District
Pune

28 Farmers from
District Pune

Nursery preparation of kharif
onion

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 May, 2018
Ranmala, District
Pune

25 Farmers from
District Pune

Preparation of kharif onion
nursery

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

24 May, 2018
Gadakwadi,
District Pune

22 Farmers from
District Pune

Kharif Onion Production
Technology

GK Research &
Development Foundation
and Sewa International,
Varanasi

2 June, 2018
Narayanpur,
District Mirzapur
(Uttar Pradesh)

55 Farmers from
Mirzapur and
Gazipur districts of
Uttar Pradesh

Production Technology of kharif
Onion

TSP-NEH, ICAR-DOGR,
Rajgurunagar and CHF,
Pasighat 

5 June, 2018
College of
Horticulture &
Forestry, Pasighat

50 Farmers from
Arunachal Pradesh

Kharif Onion Production
Technology

TSP-NEH, ICAR-DOGR,
Rajgurunagar, Pune and
SASRD, Medziphema

8 June, 2018
School of
Agricultural
Sciences & Rural
Development,
Medziphema 

60 Farmers from
Nagaland

Kharif Onion Production
Technology

TSP, ICAR-DOGR,
Rajgurunagar, Pune

18-19 June, 2018
ICAR-DOGR,
Rajgurunagar

55 Farmers from
District Nandurbar
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Topic of Training Sponsoring Agency Date and Venue No. of Participants

Production Technology of Kharif
Onion

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

23 June, 2018
Mitgudwadi,
District Pune

27 Farmers from
District Pune

Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

26 June, 2018
Kanhur Messai,
District Pune

26 Farmers from
District Pune

Kharif onion nursery management TSP, ICAR-DOGR,
Rajgurunagar, Pune

9-10 July, 2018
Pimpale and
Khandbara,
Dis. Nandurbar

294 Farmers from
District Nandurbar

Kharif onion nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

12 July, 2018
Gadakwadi,
District Pune

23 Farmers from
District Pune

Kharif onion nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

20 July, 2018
Varude, District
Pune

22 Farmers from
District Pune

Kharif onion nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

23 July, 2018
Gulani, District
Pune

25 Farmers from
District Pune

Late Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

4 August, 2018
Kahirewadi,
District Pune

26 Farmers from
District Pune

Late Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

10 August, 2018
Gosasi,  District
Pune

28 Farmers from
District Pune

Late Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 August, 2018
Khairenagar,
District Pune

25 Farmers from
District Pune

Late Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

21 August, 2018
Wafgaon, District
Pune

23 Farmers from
District Pune

Late Kharif Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

27 August, 2018
Jawulke, District
Pune

28 Farmers from
District Pune

Rabi onion production technology Project Director, ATMA,
Pune

31 August, 2018
Chandoli, District
Pune

125 Farmers from
District Pune

Late Kharif Onion Nursery
management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

6 September, 2018
Khadakwadi,
District Pune

24 Farmers from
District Pune
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Topic of Training Sponsoring Agency Date and Venue No. of Participants

Onion and Garlic Technologies of
ICAR-DOGR

ICAR-DOGR,
Rajgurunagar, Pune

25 September,
2018 ICAR-
DOGR,
Rajgurunagar

12 Farmers from
Rahuri, District
Ahmednagar

Onion and Garlic Production
Technology & Management

SAMETI, Rahemankheda,
Lucknow

8-10 October,
2018 ICAR-
DOGR,
Rajgurunagar

25 Farmers from
Uttar Pradesh

Rabi onion production technology MGMG, ICAR-DOGR,
Rajgurunagar, Pune

12 October, 2018
Loni, District
Pune

23 Farmers from
District Pune

Rabi onion production technology MGMG, ICAR-DOGR,
Rajgurunagar, Pune

23 October, 2018
Pondewadi,
District Pune

22 Farmers from
District Pune

Nursery management in onion
and commercial cultivation of
onion and garlic

TSP, ICAR-DOGR,
Rajgurunagar, Pune

26 October, 2018
Palashi and
Khandbara,
District
Nandurbar

124 Farmers from
District Nandurbar

Onion seed production MGMG, ICAR-DOGR,
Rajgurunagar, Pune

27 October, 2018
Dhamni, District
Pune

28 Farmers from
District Pune

Rabi onion production technology MGMG, ICAR-DOGR,
Rajgurunagar, Pune

31 October, 2018
Ranmala, District
Pune

27 Farmers from
District Pune

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

5 November, 2018
Gadakwadi,
District Pune

25 Farmers from
District Pune

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

8 November, 2018
Varude,  District
Pune

24 Farmers from
District Pune

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

12 November,
2018 Gulani,
District Pune

24 Farmers from
District Pune

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 November,
2018 Wafgaon,
District Pune

22 Farmers from
District Pune

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

19 November,
2018 Jawulke,
District Pune

26 Farmers from
District Pune
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Topic of Training Sponsoring Agency Date and Venue No. of Participants

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

22 November,
2018 Gosasi,
District Pune

24 Farmers from
District Pune

Rabi Onion Nursery management MGMG, ICAR-DOGR,
Rajgurunagar, Pune

24 November,
2018 Mitgudwadi,
District Pune

25 Farmers from
District Pune

Onion and Garlic Production
Technology

Krishi Vikas Gramin
Prashikshan Sanstha,
Malkapur, Shirur and
HDFC bank under
Parivartan Samudayik
Vikas Karyakram

26 November,
2018 ICAR-
DOGR,
Rajgurunagar

60 Farmers from
Taluka Shirur,
District Pune

Garlic Production MGMG, ICAR-DOGR,
Rajgurunagar, Pune

30 November,
2018 Kanhur
Mesai,  District
Pune

28 Farmers from
District Pune

Rabi Onion Production
Technology

TSP-NEH, ICAR-DOGR,
Rajgurunagar, Pune and
SASRD, Medziphema,
Nagaland

4 December, 2018
Socuunoma,
District Dimapur,
Nagaland

45 Farmers from
Nagaland

Protected cultivation of onion and
garlic with micro irrigation

Project Director, ATMA,
Theni, Tamil Nadu

12-14 December,
2018 ICAR-
DOGR,
Rajgurunagar

20 Farmers from
Harur Block, District
Dharmapuri, Tamil
Nadu 

Rabi Onion Production
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

19 December,
2018 Khairewadi,
District Pune

27 Farmers from
District Pune  

Improved cultivation and seed
production of onion and garlic

TSP-NEH, ICAR-DOGR,
Rajgurunagar

21-22 December,
2018 Nagare and
Shravani, District
Nandurbar

145 Farmers from
District Nandurbar 

Scientific Cultivation of Onion
and Garlic

Project Director, ATMA,
East Champaran

22-24 December,
2018 ICAR-
DOGR,
Rajgurunagar

20 Farmers from East
Champaran, Bihar

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

5 January, 2019
Khairenagar,
District Pune

28 Farmers from
District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

7 January, 2019
Khadakwadi,
District Pune

25 Farmers from
District Pune
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Topic of Training Sponsoring Agency Date and Venue No. of Participants

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

10 January, 2019
Loni, District
Pune

23 Farmers from
District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

14 January, 2019
Pondewadi,
District Pune

26 Farmers from
District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

17 January, 2019
Dhamni,  District
Pune

25 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

22 January, 2019
Kanhur Mesai,
District Pune

26 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

4 February, 2019
Wafgaon, District
Pune

24 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 February, 2019
Pabal,  District
Pune

28 Farmers from
District Pune

Training for Onion Seed Growers ASCI, Gurugram, Haryana 23 February-25
March, 2019
ICAR-DOGR,
Rajgurunagar

20 Farmers from
District Pune

Onion Production through Sets
Technology

Sewa International,
Varanasi 

10 March, 2019
Parshodha Bazar,
Narayanpur

50 Farmers from
District Mirzapur
(UP)

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

10 January, 2019
Loni, District
Pune

23 Farmers from
District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

14 January, 2019
Pondewadi,
District Pune

26 Farmers from
District Pune

Rabi Onion Cultivation
Technology

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

17 January, 2019
Dhamni,  District
Pune

25 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

22 January, 2019
Kanhur Mesai,
District Pune

26 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

4 February, 2019
Wafgaon, District
Pune

24 Farmers from
District Pune
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Topic of Training Sponsoring Agency Date and Venue No. of Participants

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 February, 2019
Pabal,  District
Pune

28 Farmers from
District Pune

Training for Onion Seed Growers ASCI, Gurugram, Haryana 23 February-25
March, 2019
ICAR-DOGR,
Rajgurunagar

20 Farmers from
District Pune

Onion Production through Sets
Technology

Sewa International,
Varanasi 

10 March, 2019
Parshodha Bazar,
Narayanpur

50 Farmers from
District Mirzapur
(UP)

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

13 March, 2019
Gosasi,  District
Pune

23 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

16 March, 2019
Ranmala,  District
Pune

28 Farmers from
District Pune

Onion harvesting and post-
harvest management

MGMG, ICAR-DOGR,
Rajgurunagar, Pune

19 March, 2019
Khairewadi,
District Pune

25 Farmers from
District Pune

Onion Production Technology SCSP, ICAR-DOGR,
Rajgurunagar, Pune

22-23 March, 2019
ICAR-DOGR,
Rajgurunagar

24 Farmers from
District Pune

Onion Production Technology SCSP, ICAR-DOGR,
Rajgurunagar, Pune

25-26 March, 2019
ICAR-DOGR,
Rajgurunagar

25 Farmers from
District Pune

Onion Production Technology SCSP, ICAR-DOGR,
Rajgurunagar, Pune

27-28 March, 2019
ICAR-DOGR,
Rajgurunagar

28 Farmers from
District Pune

Participation in Exhibitions

Exhibition Organizer Date Venue

Exhibition at International
Conference on Doubling
Farmers’ Income

KVK, Agricultural
Development Trust
(ADT), Baramati

9-11 April, 2018 KVK, Baramati

Agricultural Exhibition Bhartiya Kisan Sangh,
Aurangabad

28-29 November,
2018

Kalagram,
Aurangabad

Kisan 2018 Kisan Forum Pvt. Ltd.,
Pune

12-16 December,
2018

Moshi, Pune
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Exhibition Organizer Date Venue

TOP Expo & Summit: Focusing
on Operation Green Scheme for
Tomato, Onion and Potato

Indian Chamber of
Commerce (ICC),
Kolkata

20-21December,
2018

Bhubaneshwar,
Odisha

Global Farmers 2019 KVK, Gramonnati,
Narayangaon

3-6 January, 2019 KVK, Narayangaon

Krushik 2019 KVK, Agricultural
Development Trust (ADT),
Baramati

17-20 January,
2019

KVK, Baramati

National Horticultural Fair ICAR-IIHR, Bengaluru 23-25 January,
2019

ICAR-IIHR,
Bengaluru

Science Day Exhibition Tata Institute of
Fundamental Research
(TIFR), Narayangaon

28 February-1
March, 2019

Giant Metrewave
Radio Telescope
(GMRT), Khodad

Pusa Krishi Vigyan Mela 2019 ICAR-IARI, New Delhi 5-7 March, 2019 ICAR-IARI, New
Delhi

gå‘obZ Ho$ Xm¡amZ ~mam‘Vr ‘| àXe©Zr
Exhibition during Conference at Baramati

Am¡a§Jm~mX ‘| àXe©Zr
Exhibition at Aurangabad 

^wdZoœa ‘| Q>m°n EŠgnmo
TOP Expo at Bhubaneswar

Zmam¶UJm§d ‘| ½bmo~b {H$gmZ 2019 
Global Farmers 2019 at Narayangaon
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Lectures delivered

Topic Event and Organizer Date and Venue

Major Singh

Onion production and
productivity status of onion and
garlic

Three days training programme on Scientific
Cultivation of Onion and Garlic, organized by
ICAR-DOGR, Rajgurunagar

22 December, 2018
ICAR-DOGR,
Rajgurunagar

Onion production and
productivity status of onion and
garlic

Two day training on Onion Production
Technology, organized under SCSP scheme by
ICAR-DOGR, Rajgurunagar

22 March, 2019
ICAR-DOGR,
Rajgurunagar

Onion production and
productivity status of onion and
garlic

Two day training on Onion Production
Technology, organized under SCSP scheme by
ICAR-DOGR, Rajgurunagar

25 March, 2019
ICAR-DOGR,
Rajgurunagar

V. Mahajan

Improved varieties of Onion  Two days training cum awareness programme
organized under TSP scheme by ICAR-DOGR,
Rajgurunagar

19 June, 2018
ICAR-DOGR,
Rajgurunagar

Status of onion & garlic research
in India

Exposure visit of Delegates from Philippines at
ICAR-DOGR

25 September, 2018
ICAR-DOGR,
Rajgurunagar

Onion bulb production   Three days training programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

8 October, 2018
ICAR-DOGR,
Rajgurunagar

Onion bulb production  Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu organized by ICAR-DOGR,
Rajgurunagar

12 December, 2018
ICAR-DOGR,
Rajgurunagar

Onion bulb production  Three days training on scientific production
technology in onion and garlic organized by
ICAR-DOGR, Rajgurunagar

December, 2018
ICAR-DOGR,
Rajgurunagar

Quality production of onion for
marketing 

Inauguration of onion collection centre 31 January, 2019
Kalamb, Tal.
Ambegaon, Pune

Onion bulb production  Two days training organized under SCSP scheme
by ICAR-DOGR, Rajgurunagar

27 March, 2019
ICAR-DOGR,
Rajgurunagar

A. J. Gupta

Low cost onion storage structure
to improve bulb storability

Training on construction of low cost onion
storage structure to improve bulb storability of
onion organized under TSP Scheme by ICAR-
DOGR, Rajgurunagar

10 April, 2018
ICAR-DOGR,
Rajgurunagar
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Topic Event and Organizer Date and Venue

Kharif onion production
technology

Training on kharif onion production technology
organized under TSP Scheme by ICAR-DOGR,
Rajgurunagar

18-19 June, 2018
ICAR-DOGR,
Rajgurunagar

Impact of TSP on livelihood of
tribal farmers; and Nursery
management in onion

Training on nursery management in onion
during kharif organized under TSP Scheme by
ICAR-DOGR, Rajgurunagar

9-10 July, 2018
Pimpale and
Khandwara,
Nandurbar 

Improved varieties of onion and
garlic

Three days training programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

9 October, 2018
ICAR-DOGR,
Rajgurunagar

Impact of TSP on livelihood of
tribal farmers; and Commercial
cultivation of onion and garlic

Training on Nursery management in onion and
commercial cultivation of onion and garlic,
organized under TSP Scheme by ICAR-DOGR,
Rajgurunagar

26 October, 2018
Palashi and
Khandwara,
Nandurbar 

Improved varieties of onion and
garlic

Three days training on Scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar

Improved varieties of onion and
garlic; and Scientific cultivation of
onion and garlic

Training on Improved cultivation and seed
production of onion and garlic, organized under
TSP Scheme by ICAR-DOGR, Rajgurunagar

21-22 December,
2018  Nagare and
Shravani, District
Nandurbar 

Improved varieties of onion and
garlic

Three days training on Scientific cultivation of
onion and garlic, organized by ICAR-DOGR,
Rajgurunagar

23 December, 2018
ICAR-DOGR,
Rajgurunagar

Improved varieties of onion and
garlic

Twenty five days training on Quality Seed
Grower sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana 

7 March, 2019
ICAR-DOGR,
Rajgurunagar

Raising of early onion kharif crop
through sets technology

Training on Onion production through sets
technology, organized by Sewa Internationals,
Varanasi and  ICAR-DOGR, Rajgurunagar

10 March, 2019
Narayanpur,
Mirzapur (UP)

Improved varieties of onion Two days training on Onion production
technology, organized by ICAR-DOGR,
Rajgurunagar

22 March, 2019
ICAR-DOGR,
Rajgurunagar

Improved varieties of onion Two days training on Onion production
technology, organized under SCSP by ICAR-
DOGR, Rajgurunagar 

25 March, 2019
ICAR-DOGR,
Rajgurunagar

Improved varieties of onion Two days training on Onion production
technology,  organized under SCSP by ICAR-
DOGR, Rajgurunagar

27 March, 2019
ICAR-DOGR,
Rajgurunagar
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Topic Event and Organizer Date and Venue

S. J. Gawande

Management of fungal and viral
diseases in onion and garlic

Three days training programme on Production
technology of onion and garlic and its marketing,
organized by ICAR-DOGR, Rajgurunagar

9 October, 2018
ICAR-DOGR,
Rajgurunagar

Management of fungal and viral
diseases in onion and garlic

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar

Management of fungal and viral
diseases in onion 

Two days training programme organized by
ICAR-DOGR for farmers of Pune District,
organized under SCSP by ICAR-DOGR,
Rajgurunagar

27 March, 2019
ICAR-DOGR,
Rajgurunagar

Anandhan S.

Metagenomic analysis for
microbiome composition and
diversity

Department of Microbiology, Amity University,
Jaipur, Rajasthan 

4 September, 2018
Amity University,
Jaipur, Rajasthan

Metagenomic approaches for the
analysis of microbial community
for food safety and quality

Programme on Foodomics in Food Analysis:
Challenges and Perspectives

24-28 September,
2018 Defence Food
Research
Laboratory,
Mysore, Karnataka 

S. S. Gadge

Post-harvest management of
onion

Training on Onion harvesting and storage
organized under MGMG by ICAR-DOGR,
Rajgurunagar

2 April, 2018
Khadakwadi,
District Pune

Harvesting, curing, grading and
packaging of onion 

Training on Post-harvest management of onion
organized under MGMG by ICAR-DOGR,
Rajgurunagar

23 April, 2018 Loni,
District Pune

Post-harvest management of
onion

Training on Harvesting, curing and storage of
onion organized under MGMG by             ICAR-
DOGR, Rajgurunagar

27 April, 2018
Pondewadi,
District Pune

Onion Cultivation Technology Farmers Welfare Programme on Onion
Cultivation Technology organized by Gram
Swaraj Abhiyan, Maharashtra State Agriculture
Department

2 May, 2018
Chandoli, District
Pune

Kharif Onion Production
Technology  

Kharif Onion Production Technology organized
under MGMG by ICAR-DOGR, Rajgurunagar

3 May, 2018
Dhamni, District
Pune
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Topic Event and Organizer Date and Venue

Transferable Technologies for
Onion and Garlic Cultivation’ for
orientation of KVK experts 

Annual Zonal Workshop of KVKs of ICAR-
ATARI, Zone VIII, Pune organized by ATARI,
Pune

5-7 May, 2018
MPKV, Rahuri

Onion nursery in kharif season Training on Nursery preparation of kharif onion
organized under MGMG by MGMG, ICAR-
DOGR, Rajgurunagar

16 May, 2018
Ranmala, District
Pune

Onion nursery in kharif season Training on Nursery preparation of kharif onion
organized under MGMG by ICAR-DOGR,
Rajgurunagar

24 May, 2018
Gadakwadi,
District Pune

Kharif Onion Production
Technology 

Training on Kharif Onion Production Technology
organized by GK Research & Development
Foundation and Sewa International, Varanasi

2 June, 2018
Narayanpur,
District Mirzapur
(Uttar Pradesh)

Production Technology of Kharif
Onion 

Training on Production Technology of Kharif
Onion, organized under TSP-NEH by ICAR-
DOGR, Rajgurunagar and CHF, Pasighat

5 June, 2018
College of
Horticulture &
Forestry, Pasighat

Kharif Onion Production
Technology 

Training on Kharif Onion Production Technology
organized under TSP-NEH by ICAR-DOGR,
Rajgurunagar, Pune and SASRD, Medziphema

8 June, 2018 School
of Agricultural
Sciences & Rural
Development,
Medziphema

Kharif Onion Production
Technology

Training on Kharif Onion Production technology
organized under TSP by ICAR-DOGR,
Rajgurunagar

18June, 2018 ICAR-
DOGR,
Rajgurunagar,
Pune

Production Technology of Kharif
Onion  

Training on Production Technology of Kharif
Onion       organized under MGMG by ICAR-
DOGR, Rajgurunagar

23 June, 2018
Mitgudwadi,
District Pune

Kharif Onion Production
Technology 

Training on Kharif Onion Production Technology
organized under MGMG by   ICAR-DOGR,
Rajgurunagar

26 June, 2018
Kanhur Messai,
District Pune

Kharif onion nursery management Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar

12 July, 2018
Gadakwadi,
District Pune

Kharif onion nursery management Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar

20 July, 2018
Varude, District
Pune

Kharif onion nursery management Training on Kharif onion nursery management
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

23 July, 2018
Gulani, District
Pune
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Topic Event and Organizer Date and Venue

Late Kharif Onion Production
Technology

Training on Late Kharif Onion Production
Technology organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

4 August, 2018
Kahirewadi,
District Pune

Late Kharif Onion Production
Technology 

Training on Late Kharif Onion Production
Technology organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

10 August, 2018
Gosasi,  District
Pune

Late Kharif Onion Production
Technology  

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

16 August, 2018
Khairenagar,
District Pune

Late Kharif Onion Production
Technology 

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

21 August, 2018
Wafgaon, District
Pune

Late Kharif Onion Production
Technology

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

27 August, 2018
Jawulke, District
Pune

Rabi onion production technology  Training on Rabi onion production technology,
organized by Project Director, ATMA, Pune

31 August, 2018
Chandoli, District
Pune

Late Kharif Onion Production
Technology 

Training on Late Kharif Onion Production
Technology, organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

6 September, 2018
Khadakwadi,
District Pune

Onion and Garlic Technologies of
ICAR-DOGR 

Training on Onion and Garlic Technologies of
ICAR-DOGR, organized by ICAR-DOGR,
Rajgurunagar, Pune

25 September, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Role of SHG in improving socio-
economic status of farmers 

Three days Training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar, Pune

8-10 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Rabi onion production technology Training on Rabi onion production technology,
organized under          MGMG by ICAR-DOGR,
Rajgurunagar, Pune

12 October, 2018
Loni, District Pune

Rabi onion production technology Training on Rabi onion production technology,
organized under          MGMG by ICAR-DOGR,
Rajgurunagar, Pune

23 October, 2018
Pondewadi,
District Pune

Onion seed production  Training on Onion seed production, organized
under MGMG by ICAR-DOGR, Rajgurunagar,
Pune

27 October, 2018
Dhamni, District
Pune
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Topic Event and Organizer Date and Venue

Rabi onion production technology  Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

31 October, 2018
Ranmala, District
Pune

Rabi onion production technology            Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

5 November, 2018
Gadakwadi,
District Pune

Rabi onion production technology Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

8 November, 2018
Varude, District
Pune

Rabi onion production technology  Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

12 November, 2018
Gulani, District
Pune

Rabi onion production technology Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

16 November, 2018
Wafgaon, District
Pune

Rabi onion production technology Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

19 November, 2018
Jawulke, District
Pune

Rabi onion production technology
in Training on Rabi onion
production technology           

Training on Rabi onion production technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune 

22 November, 2018
Gosasi, District
Pune

Rabi Onion Nursery management Training on Rabi Onion Nursery management,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

24 November, 2018
Mitgudwadi,
District Pune

Advance technology of onion
cultivation  

Training on Onion and Garlic Production
Technology, sponsored by Krishi Vikas Gramin
Prashikshan Sanstha, Malkapur, Shirur and
HDFC bank under Parivartan Samudayik Vikas
Karyakram, organized by ICAR-DOGR,
Rajgurunagar, Pune 

26 November, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Garlic Production Technology Training on Garlic Production, organized under
MGMG by ICAR-DOGR, Rajgurunagar, Pune

30 November, 2018
Kanhur Mesai,
District Pune

Rabi Onion Production
Technology 

Training on Rabi Onion Production Technology,
organized under TSP-NEH by ICAR-DOGR,
Rajgurunagar, Pune and SASRD, Medziphema,
Nagaland

4 December, 2018
Socuunoma,
District Dimapur,
Nagaland

Rabi Onion Production
Technology  

Training on Rabi Onion Production Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar, Pune

19 December, 2018
Khairewadi,
District Pune
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Topic Event and Organizer Date and Venue

Role of SHG in improving socio-
economic status of farmers (23
December) 

Training on Scientific Cultivation of Onion and
Garlic sponsored by Project Director, ATMA,
East Champaran organized by ICAR-DOGR,
Rajgurunagar

22-24 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Rabi Onion Production
Technology 

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

5 January, 2019
Khairenagar,
District Pune

Rabi Onion Production
Technology 

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

7 January, 2019
Khadakwadi,
District Pune

Rabi Onion Production
Technology 

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

10 January, 2019
Loni, District Pune

Rabi Onion Production
Technology 

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

14 January, 2019
Pondewadi,
District Pune

Rabi Onion Production
Technology 

Training on Rabi Onion Cultivation Technology,
organized under MGMG by ICAR-DOGR,
Rajgurunagar

17 January, 2019
Dhamni, District
Pune

Onion harvesting and post-
harvest management 

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

22 January, 2019
Kanhur Mesai,
District Pune

Onion harvesting and post-
harvest management 

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

4 February, 2019
Wafgaon, District
Pune

Onion harvesting and post-
harvest management 

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

16 February, 2019
Pabal, District
Pune

Role of SHG in onion seed
production (7 March) 

Training for Onion Seed Growers, ASCI,
Gurugram, Haryana

23 February-25
March, 2019 ICAR-
DOGR,
Rajgurunagar,
Pune

Onion Production Technology Training on Onion Production through Sets
Technology, Sewa International, Varanasi 

10 March, 2019
Parshodha Bazar,
Narayanpur

Onion harvesting and post-
harvest management 

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

13 March, 2019
Gosasi, District
Pune
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Topic Event and Organizer Date and Venue

Onion harvesting and post-
harvest management 

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

16 March, 2019
Ranmala, District
Pune

Onion harvesting and post-
harvest management 

Training on Onion harvesting and post-harvest
management, organized under MGMG by ICAR-
DOGR, Rajgurunagar

19 March, 2019
Khairewadi,
District Pune

Role of SHG in increasing socio-
economic status of onion growers 

Training on Onion Production Technology,
organized under SCSP by ICAR-DOGR,
Rajgurunagar

23 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Role of SHG in increasing socio-
economic status of onion growers 

Training on Onion Production Technology,
organized under SCSP by ICAR-DOGR,
Rajgurunagar

26 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Role of SHG in increasing socio-
economic status of onion growers  

Training on Onion Production Technology
organized under SCSP by ICAR-DOGR,
Rajgurunagar

28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

A Thangasamy

Integrated Nutrient and Weed
Management  

Three days Training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

9 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Nursery management and micro-
irrigation in Onion and Garlic 

Three days training programme sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar 

12 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Integrated Nutrient and Weed
Management  

Three days training programme sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar 

14 December, 2018
ICAR-DOGR,
Rajgurunagar

Nursery management in onion Training on Quality Seed Grower organized by
ICAR-DOGR, Rajgurunagar

12-14 March, 2019
ICAR-DOGR,
Rajgurunagar

Nutrient and Water Management
in Onion and Garlic /Nursery
management in onion  

Three days training on scientific production
technology in onion and garlic for farmers from
Bihar, organized by ICAR-DOGR, Rajgurunagar

21-23 March, 2019
ICAR-DOGR,
Rajgurunagar

Nutrient and Water Management
in Onion and Garlic 

Two days training programme organized under
SCSP ICAR-DOGR, Rajgurunagar

25-26 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune
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Topic Event and Organizer Date and Venue

Nursery management in onion  Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar

25-26 March, 2019
ICAR-DOGR,
Rajgurunagar

Nutrient and Water Management
in Onion and Garlic 

Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar

27-28 March, 2019
ICAR-DOGR,
Rajgurunagar

Nutrient uptake based nutrient
management in Onion seed crop 

Twenty five days training on Quality Seed
Grower sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana

23 February - 25
March, 2019 ICAR-
DOGR,
Rajgurunagar

Kiran P. Bhagat

Abiotic Stress Management in
onion and garlic

Two days Training Programme on Onion
Production Technology,  under SCSP by ICAR-
DOGR, Rajgurunagar

22-23 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Abiotic Stress Management in
onion and garlic

Three days Training Programme on Scientific
Production Technology in Onion and Garlic,
organized by ICAR-DOGR, Rajgurunagar

12-14 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Abiotic Stress Management in
onion and garlic”

Three days Training Programme on Scientific
Cultivation in Onion and Garlic, organized by
ICAR-DOGR, Rajgurunagar

21-23 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Photosensitive Crops and its PAR
Pattern under Climate Change
Scenario

Summer School on Climate Change and Abiotic
Stress Management Strategies for Doubling
Farmers, organized by ICAR-NIASM, Baramati

7-27 September,
2018  ICAR-
NIASM, Baramati

Measurement of photosynthesis
and associated parameters in
various crops under climate
change scenario

Summer School on Climate Change and Abiotic
Stress Management Strategies for Doubling
Farmers, organized by ICAR-NIASM, Baramati

7-27 September,
2018  ICAR-
NIASM, Baramati

V. Karuppaiah

Management of Insect Pests in
Onion and Garlic

Three days Training Programme on
Production Technology of Onion and Garlic
and its marketing, organized by ICAR-DOGR,
Rajgurunagar

6 October, 2018
ICAR-DOGR,
Rajgurunagar

Management of Insect Pests in
Onion and Garlic

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar, Pune 

14 December, 2018
ICAR-DOGR,
Rajgurunagar
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Topic Event and Organizer Date and Venue

Integrated Pest and Pollinator
Management for Quality Seed
Production in Onion

Twenty five days training on Quality Seed
Grower sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana, organized
by ICAR-DOGR, Rajgurunagar

13 March, 2019
ICAR-DOGR,
Rajgurunagar,Pune 

Vishwanath R. Yalamalle

Onion seed production Three days Training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

8-10 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Onion seed production Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

12-14 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Onion seed production Three days training on scientific production
technology in onion and garlic for farmers from
Bihar, organized by ICAR-DOGR, Rajgurunagar

22-24 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Onion and garlic seed production Training on Improved cultivation and seed
production of onion and garlic, organized under
TSP Scheme by ICAR-DOGR, Rajgurunagar

21 December, 2018
Nagare, District
Nandurbar 

Onion and garlic seed production Training on Improved cultivation and seed
production of onion and garlic, organized under
TSP Scheme by ICAR-DOGR, Rajgurunagar

22 December, 2018
Shravani, District
Nandurbar 

Onion seed production Twenty five days training on Quality Seed
Grower sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana, organized
by ICAR-DOGR, Rajgurunagar

13 March, 2019
ICAR-DOGR,
Rajgurunagar,Pune 

Kalyani Gorrepati

Post-harvest management of
onion and garlic

Three days Training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

9 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Onion harvesting, curing, storage
and post-harvest management

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Post-harvest management Three days training on scientific production
technology in onion and garlic for farmers from
Bihar, organized by ICAR-DOGR, Rajgurunagar

December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune
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Topic Event and Organizer Date and Venue

Storage of onion bulbs for seed
production

Twenty five days training on Quality Seed
Grower, sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana, organized
by ICAR-DOGR, Rajgurunagar

6 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Post-harvest management Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar 

26 March, 2019
ICAR-DOGR,
Rajgurunagar

Post-harvest management Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar 

28 March, 2019
ICAR-DOGR,
Rajgurunagar

Rajiv B Kale

Value chain and marketing
management of Onion

Training on Production Technology of onion and
Garlic and It’s Marketing, organized by DOGR

8-10 October 2018
ICAR-DOGR

Onion production and marketing Farmers meet cum training and inauguration of
onion collection centre organized by Aditya Birla
Retail Ltd. 

31 January 2019
Kalamb,
Ambegaon, Pune.

Onion production technology Training programme organised by Bhartiy
Bahuuddeshiy Lok Shikshan Sanstha

22 September 2018
Dhamari, Dist.
Pune

Onion and Garlic Technologies for
upscaling in Madhya Pradesh and
Chhattisgarh

Zonal Workshop of KVKs by ICAR-ATARI,
Jabalpur

5-7 September 2018
JNKVV Jabalpur

Onion Production Technology Training on Onion Production Technology under
parivartan Project by Krishi Vikas va Gramin
Prashikshan Sanstha, Malkapur 

26 October 2018
Khairenagar,
Shirur

Marketing of Onion Scientific cultivation of Onion and Garlic by
ICAR-DOGR, Rajgurunagar

23 December 2018
ICAR-DOGR,
Rajgurunagar

Marketing of Onion Training on Onion Production Technology by
ICAR-DOGR, organized by ICAR-DOGR,
Rajgurunagar

22 March 2019
ICAR-DOGR,
Rajgurunagar

Marketing of Onion Training on Onion Production Technology,
organized by ICAR-DOGR, Rajgurunagar

26 March 2019
ICAR-DOGR,
Rajgurunagar

Marketing of Onion Training on Onion Production Technology,
organized by ICAR-DOGR, Rajgurunagar

28 March 2019
ICAR-DOGR,
Rajgurunagar

Public Private Partnership and
Contract Farming in Onion Seed
Production

Training on Quality Seed Growers under ASCI,
organized by ICAR-DOGR, Rajgurunagar

22 March 2019
ICAR-DOGR,
Rajgurunagar
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Topic Event and Organizer Date and Venue

Quality Onion Seed Production Training on Quality Seed Growers under ASCI,
organized by ICAR-DOGR, Rajgurunagar

25 March 2019
ICAR-DOGR,
Rajgurunagar 

Ashwini P. Benke

Garlic production technology Three days training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

8 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Garlic production Technology Two days training on Scientific production
technology in Onion and Garlic organized by
ICAR-DOGR, sponsored by ATMA, Tamil Nadu,
organized by ICAR-DOGR, Rajgurunagar, Pune

12 -14 December,
2018  ICAR-DOGR,
Rajgurunagar,
Pune

Garlic production Technology Three days training on scientific production
technology in onion and garlic for farmers from
Bihar, organized by ICAR-DOGR, Rajgurunagar

21 – 23 December,
2018 ICAR-DOGR,
Rajgurunagar,
Pune

Onion bulb production Training Programme on Onion production
technology, organized by ICAR-DOGR,
Rajgurunagar

22-28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Nursery management in Onion Training Programme on Onion production
technology, organized by ICAR-DOGR,
Rajgurunagar

22-28 March, 2019
ICAR-DOGR,
Rajgurunagar, 
Pune

Pranjali H. Ghodke

Impact of abiotic stress on onion
crop under climate change

Twenty one days training organized by ICAR-
NIASM, Baramati

18 September, 2018
ICAR-NIASM,
Baramati

Water and stress management in
onion 

Three days Training Programme on Production
Technology of Onion and Garlic and its
marketing, organized by ICAR-DOGR,
Rajgurunagar

9 October, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Water management in onion and
garlic

Three days training on scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Abiotic stress management in
onion

Two days training programme organized under
SCSP by ICAR-DOGR, Rajgurunagar

28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune
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Topic Event and Organizer Date and Venue

Soumia P. S.

Safe use of Pesticides in onion and
garlic

Three days training on Production Technology of
Onion and Garlic and its marketing, organized
by ICAR-DOGR, Rajgurunagar

10 October, 2018
ICAR-DOGR,
Rajgurunagar,Pune

Safe use of Pesticides in onion and
garlic

Three days training on Scientific production
technology in onion and garlic, sponsored by
ATMA, Tamil Nadu, organized by ICAR-DOGR,
Rajgurunagar

14 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Safe use of Pesticides in onion and
garlic

Three days training on Scientific production
technology in onion & garlic for farmers from
Bihar

22 December, 2018
ICAR-DOGR,
Rajgurunagar,
Pune

Safe use of Pesticides in onion and
garlic

Twenty five days training on Quality Seed
Grower, sponsored by Agriculture Skill Council
of India (ASCI), Gurugram Haryana, organized
by ICAR-DOGR, Rajgurunagar

6 March, 2019,
ICAR-DOGR,
Rajgurunagar,
Pune

Insect pest of onion and garlic Two days training programme organized under
by ICAR-DOGR, Rajgurunagar 

26March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Insect pest of onion and garlic Two days training programme organized under
by ICAR-DOGR, Rajgurunagar

28 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune

Ashok Kumar

Post-Harvest Management and
Processing of Onion  

Training on Onion Production Technology,
organised under SCSP by ICAR-DOGR,
Rajgurunagar

23 March, 2019
ICAR-DOGR,
Rajgurunagar,
Pune
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g§ñWmZ AZwg§YmZ n[a¶moOZmE§
n[a¶moOZm 1: E{b¶‘ OZZÐì¶ H$m à~§YZ Ed§ Cn¶mo{JVm
dr. ‘hmOZ, àYmZ AÝdofH$, E.Oo. Jwám, Eg.Oo. Jmd§S>o, Eg.
AmZ§XZ, dr. H$éßn¡¶m, H$ë¶mUr Jmoa}nmQ>r, A{œZr nr. ~oZHo$,
gm¡å¶m nr.Eg., Hw$bXrn, {H$aU ^JV, àm§Obr EM. KmoS>Ho$,
Jr{VH$m {e‘a (grAmB©Q>rEM, lrZJa), eã~ra Ah‘X,
EZAmagrOr, nwUo), Eg.Eg. JmS>Jo Am¡a Ama.~r. H$mbo

n[a¶moOZm 2: nmaån[aH$ àOZZ Ho$ ‘mÜ¶‘ go ß¶mO Ed§
bhgwZ H$m AmZwd§{eH$ gwYma
E. Oo. Jwám, àYmZ AÝdofH$, dr. ‘hmOZ, A{œZr nr. ~oZHo$,
Eg. AmZ§XZ, Eg. Oo. Jmd§S>o, dr. H$éßn¡¶m, H$ë¶mUr
Jmoa}nmQ>r, {H$aU ^JV, àm§Obr EM. KmoS>Ho$ Am¡a Hw$bXrn

n[a¶moOZm 3: ß¶mO Am¡a bhgwZ Ho$ gwYma Ho$ {bE O¡d
àm¡Úmo{JH$s¶ ¶w{º$¶m±  
Eg.AmZ§XZ, àYmZ AÝdofH$, A{œZr nr. ~oZHo$, Hw$bXrn,
Eg. Oo. Jmd§S>o Am¡a àm§Obr EM. KmoS>Ho$

n[a¶moOZm 4: ß¶mO Ed§ bhgwZ H$m àmH¥${VH$ g§gmYZ
à~§YZ
E. W§Jmgm‘r, àYmZ AÝdofH$, {H$aU ^JV, àm§Obr EM.
KmoS>Ho$, H$ë¶mUr Jmoa}nmQ>r, Eg. Oo. Jmd§S>o, dr. H$éßn¡¶m,
gm¡å¶m nr.Eg., Ama.~r. H$mbo Am¡a eã~ra Ah‘X
(EZAmagrOr, nwUo)

n[a¶moOZm 5: ß¶mO Ed§ bhgwZ ‘| EH$sH¥$V H$sQ> Am¡a amoJ
à~§YZ Ho$ {bE Zd ¶w{º$¶m±
Eg. Oo. Jmd§S>o, àYmZ AÝdofH$, Eg. AmZ§XZ, dr. H$éßn¡¶m
Am¡a gm¡å¶m nr.Eg.

n[a¶moOZm 6: ß¶mO Am¡a bhgwZ H$m ’$gbmoÎma à~§YZ
H$ë¶mUr Jmoa}nmQ>r, àYmZ AÝdofH$, gm¡å¶m nr.Eg., dr.
H$éßn¡¶m, {H$aU ^JV, Eg.Eg. JmS>Jo Am¡a Ama. ~r.
H$mbo

Institute Research Projects

Project 1: Management and utilization of
Allium germplasm
V. Mahajan, PI, A. J. Gupta, S. J. Gawande, S.
Anandhan, V. Karuppaiah, Kalyani Gorrepati,
Ashwini P. Benke, Soumia P.S, Kuldip, Kiran
Bhagat, Pranjali H. Ghodke, Geetika Shameer
(CITH, Srinagar), Shabeer Ahmed (NRCG,
Pune), S.S. Gadge and R.B. Kale

Project 2: Genetic Improvement of onion
and garlic through conventional breeding
A. J. Gupta, PI, V. Mahajan, Ashwini P. Benke,
S. Anandhan, S. J. Gawande, V. Karuppaiah,
Kalyani Gorrepati, Kiran Bhagat, Pranjali H.
Ghodke and Kuldip

Project 3: Biotechnological approaches for
improvement of onion and garlic
S. Anandhan, PI, Ashwini P. Benke, Kuldip, S.
J. Gawande and Pranjali H. Ghodke

Project 4: Natural Resource Management of
Onion and Garlic
A. Thangasamy, PI, Kiran Bhagat, Pranjali H.
Ghodke, Kalyani Gorrepati, S. J. Gawande, V.
Karuppaiah, Soumia P.S., R. B. Kale and
Shabeer Ahmed (NRCG, Pune)

Project 5:  Novel approaches for integrated
pest and disease management in onion and
garlic
S. J. Gawande, PI, S. Anandhan, V. Karuppaiah,
Soumia P.S.

Project 6: Post-harvest Management of
Onion and Garlic
Kalyani Gorrepati, PI,  Soumia P. S., V.
Karuppaiah, Kiran Bhagat, S.S. Gadge and R. B.
Kale

AZwg§YmZ n[a¶moOZmE§
Research Projects
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n[a¶moOZm 7: ß¶mO Am¡a bhgwZ àm¡Úmo{J{H$¶m| H$m
hñVm§VaU Am¡a à^md {dûcofU
Eg.Eg.JmS>Jo, àYmZ AÝdofH$, Ama. ~r. H$mbo Am¡a E.
W§Jgm‘r

AÝ¶ n[a¶moOZmE±
n[a¶moOZm 1: ApIb ^maVr¶ ß¶mO Am¡a bhgwZ ZoQ>dH©$
AZwg§YmZ n[a¶moOZm
dr. ‘hmOZ, ZmoS>b A{YH$mar, {dÎm nmofU: AmB©grEAma

n[a¶moOZm 2 : AmB©grEAma-EgE¶y àUmbr Ho$ ‘mÜ¶‘ go
S>r¶yEg narjU
E. Oo. Jwám, ZmoS>b Am°{’$ga, {dÎm nmofU: nrnrdr E§S>
E’$AmaE

n[a¶moOZm 3 : ‘oJm grS> àmoOoŠQ>: ImÚmÞ ’$gbm| Am¡a
‘Ëñ¶nmbZ ‘| ~rO CËnmXZ
Eg. Oo. Jmd§S>o, ZmoS>b A{YH$mar, {dÎm nmofU: AmB©grEAma

n[a¶moOZm 4: MyfU Zmer H$sQ>m| na AmCQ>arM AZwg§YmZ
H$m¶©H«$‘
Eg. Oo. Jmd§S>o, àYmZ AÝdofH$, {dÎm nmofU: AmB©grEAma

n[a¶moOZm 5: ~m¡{ÕH$ g§nXm à~§YZ Am¡a H¥${f àm¡Úmo{JH$s
¶moOZm (AmB©nrE‘Q>r-grEQ>rEg), AmB©grEAma H$m
hñVm§aU/ì¶mdgm¶rH$aU
A{œZr nr. ~oZHo$, gXñ¶ g{Md, {dÎm nmofU: AmB©grEAma

n[a¶moOZm 6: ß¶mO ‘| g§H$a {H$ñ‘m| H$m {dH$mg: ~rO
erVb Ho$ gmW g§¶wº$ CÚ‘
E.Oo. Jwám, àYmZ AÝdofH$, {dÎm nmofU: ~rO erVb grS²g
àmBdoQ> {b{‘Q>oS> Am¡a AmB©grEAma-S>rAmoOrAma

n[a¶moOZm 7: AmB©nrE‘ n[a¶moOZm: gãOr ’$gbm| Ho$ H§$Xm|
(ß¶mO) hoVw AZwHy$bZr¶ AmB©nrE‘ àm¡Úmo{JH$s H$m
{Zê$nU, d¡YrH$aU Am¡a à‘moeZ
Eg.Oo. Jmd§S>o, àYmZ AÝdofH$, dr. H$én¡æ¶m, {dÎm nmofU:
AmB©grEAma-EZgrAmB©nrE‘

n[a¶moOZm 8: ß¶mO Am¡a bhgwZ hoVw Am{Xdmgr Cn-
¶moOZm
E. Oo. Jwám, ZmoS>b A{YH$mar, Eg. Eg. JmS>Jo, Ama. ~r.
H$mbo, dr. H$én¡æ¶m, A{œZr nr. ~oZHo$, E.Ama. dIao, EM.
Eg. Jdbr, E. Oo. Jwám, àYmZ AÝdofH$, Q>rEgnr- Z§Xþa~ma,

Project 7: Transfer of Onion and Garlic
Technologies and Impact Analysis
S. S. Gadge, PI, R. B. Kale and A. Thangasamy

Other Projects

Project 1: All India network research project
on onion and garlic

V. Mahajan, Nodal Officer, Funding: ICAR

Project 2: DUS testing through ICAR-SAU’s
system

A.J. Gupta, Nodal Officer, Funding: PPV &
FRA

Project 3: Mega Seed Project: Seed produc-
tion in agricultural crops and fisheries

S. J. Gawande, Nodal Officer, Funding: ICAR

Project 4: Outreach Research Programme
on sucking pests

S.J.Gawande, PI, Funding: ICAR 

Project 5 : Intellectual Property Management
and Transfer/Commercialization of Agricul-
tural Technology Scheme (IPMT-CATS), ICAR

Ashwini P. Benke, Member Secretary, Funding:
ICAR

Project 6: Development of hybrid in onion: A
joint venture with Beej Sheetal 

A.J. Gupta, PI, Funding: Beejo Sheetal Seeds
Pvt. Ltd. and ICAR-DOGR

Project 7: IPM project: Formulation,
validation and promotion of adaptable IPM
technology for bulb (onion) vegetable crops

S.J. Gawande, PI, V. Karuppaiah, Funding:
ICAR-NCIPM

Project 8: Tribal Sub-Plan for onion and
garlic

A.J. Gupta, Nodal Officer, S. S. Gadge, R. B.
Kale, V. Karuppaiah, Ashwini P. Benke, A. R.
Wakhare, H. S. Gawali 
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Eg. Eg. JmS>Jo, àYmZ AÝdofH$, Q>rEgnr-EZB©EM, {dÎm
nmofU: AmB©grEAma

n[a¶moOZm 9: ~mJdmZr ’$gbm| ‘| E’$1 g§H$am| H$s j‘Vm
~‹T>mZo Ho$ {bE Za AZwd©aVm àUm{b¶m| na AÜæ¶Z
E. Oo. Jwám, ZmoS>b Am°{’$ga, {dÎm nmofU: AmB©grEAma-
AmB©AmB©EMAma

n[a¶moOZm 10: amï´>r¶ Obdm¶w AZwHy$b H¥${f na nhb
({ZH«$m)
E. W§Jmgm‘r, àYmZ AÝdofH$, dr. H$éßn¡¶m, àm§O{b EM.
KmoS>Ho$, {dÎm nmofU: AmB©grEAma-grAmaAmB©S>rE

n[a¶moOZm 11: OrZmo‘ {dbmnZ Ho$ ‘mÜ¶‘ go ß¶mO ‘|
AJw{UV CËàoaU  
Eg. AmZÝXZ, àYmZ AÝdofH$ {dÎm nmofU: AmB©grEAma-
Z¡eZb ’¡$bmo{en

A. J. Gupta, PI, TSP-Nandurbar, S. S. Gadge, PI,
TSP-NEH, Funding: ICAR

Project 9: Studies on male sterility systems
to increase the efficiency of F1 hybrids in
horticultural crops

A.J. Gupta, Nodal Officer, Funding: ICAR-IIHR

Project 10: National Innovations on Climate
Resilient Agriculture (NICRA)

A.Thangasamy, PI, V. Karuppaiah, Pranjali H.
Ghodke, Funding: ICAR-CRIDA

Project 11: Haploid Induction in Onion
through Genome Elimination

S. Anandhan, PI, Funding: ICAR-NF
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1. S>m°. ‘oOa qgh H$mo 9-11 Aà¡b, 2018 Ho$ Xm¡amZ Ho$drHo$,
ES>rQ>r, ~mam‘Vr ‘| qgh E‘., ‘hmOZ, dr., JmS>Jo Eg.Eg.,
H$mbo Ama.~r. Am¡a KmoS>Ho$, nr. Ûmam {bpIV ß¶mO Am¡a
bhgwZ ‘| VH$ZrH$s hñVjon Ho$ ‘mÜ¶‘ go {H$gmZm| H$s
Am¶ XmoJwZr H$aZo na Am¶mo{OV A§Vam©ï´>r¶ gå‘obZ ‘|
gd©loð> nona àñVw{V Ho$ {bE nwañH¥$V {H$¶m J¶m&

2. S>m°. {dO¶ ‘hmOZ H$mo 8-10 OwbmB©, 2018 H$mo nrE¶y,
bw{Y¶mZm ‘| IX dt EAmB©EZAmanrAmoOr Ho$ J«wn ~¡R>H$ Ho$
Xm¡amZ ^maV ‘| ß¶mO Am¡a bhgwZ AZwg§YmZ ‘| ‘hËdnyU©
¶moJXmZ Ho$ {bE EZEMAmaS>rE’$ nwañH$ma, 2017 Ûmam
gå‘m{ZV {H$¶m J¶m&

3. S>m°. A‘a OrV Jwám H$mo "'EgEgAma ‘mH©$am| H$m Cn¶moJ
H$aHo$ S>rAmoOrAma ‘| {dH${gV ß¶mO (E{b¶‘ grnm Eb.)
H$s g§H$a {H$ñ‘m| ‘| g§H$aVm H$s AmpÊdH$ ‘mH©$a H$s
ghm¶Vm go nw{ï>'' na gdm}Îm‘ nmoñQ>a Ho$ {bE gå‘m{ZV
{H$¶m J¶m {Og Ho$ boIH$ Jwám E. Oo., AmZ§XZ Eg.,
‘hmOZ dr., H$S> Eg.Ho$. Am¡a qgh E‘. h¢& Bg H$mo 9-
12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm, nwUo ‘| gånÞ "'ImZo
¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga'' na A§Vaamï´>r¶
g§Jmoð>r ‘| àñVwV {H$¶m J¶m& 

4. S>m°. H$ë¶mUr Jmoao©nmQ>r> H$mo ß¶mO ̂ §S>maU J¥h H$s aMZm Am¡a
{dH$mg na gd©loð> ‘m¡pIH$ àñVw{V Ho$ {bE gå‘m{ZV {H$¶m
J¶m h¡ & Bgo 9-12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm,
nwUo ‘| gånÞ "'ImZo ¶mo½¶ E{b¶‘: MwZm¡{V¶m§ Am¡a
Adga'' na A§Vaamï´>r¶ g§Jmoð>r ‘| àñVwV {H$¶m J¶m&
BgHo$ boIH$m| ‘| Jmoa©onmQ>r> Ho$., qgh E‘., ’w$Q>mUo Eg. gr.
Am¡a ’w$Q>mUoo nr. gr. h¢&

5. S>m°. dr. H$éßn¡¶m H$m M¶Z H$sQ> à^mJ, AmB©EAmaAmB©,
ZB© {X„r Zo 2018 Ho$ Xm¡amZ "'’¡$bmo Am°’$ E§Q>mo‘mobmo{OH$b
gmogmBQ>r Am°’$ B§{S>¶m'' Ho$ ê$n ‘| {H$¶m& 

6. S>m°. dr. H$éßn¡¶m H$mo "'bhgwZ ‘| ^§S>maU Ho$ Xm¡amZ
ZmerH$sQ>m| go hmoZo dmbo ZwH$gmZ Ho$ à~§YZ Ho$ {bE
H$sQ>Zm{e¶m| Am¡a Be|{g¶b Am°¶b H$m ’$gb nH$Zo Ho$
nyd© Am¡a ’$gbmonam§V AZwà¶moJ'' na gd©loð> nmoñQ>a Ho$
{bE gå‘m{ZV {H$¶m J¶m& Bgo 9-12 ’$adar, 2019
Ho$ Xm¡amZ ¶eXm, nwUo ‘| B§{S>¶Z gmogmBQ>r Am°’$ E{b¶‘
Ûmam "'ImZo ¶mo½¶ E{b¶‘: MwZm¡{V¶m§ Am¡a Adga'' na

1. Dr. Major Singh has been awarded for the best
paper presentation on “Doubling farmers’
income through technological interventions in
onion and garlic” authored by Singh M.,
Mahajan V., Gadge S.S., Kale R.B. and Ghodke
P. in International Conference of Doubling the
farmers’ income through technological
interventions in onion and garlic during 9-11
April, 2018 at KVK, ADT, Baramati.

2. Dr. Vijay Mahajan has been honoured by
NHRDF award 2017 for significant
contribution in Onion and Garlic Research in
India during IXth AINRPOG group meeting
held at 8-10 July, 2018 at PAU, Ludhiana.

3. Dr. Amar Jeet Gupta has been awarded for the
best poster on “Molecular marker assisted
confirmation of hybridity in DOGR hybrids of
onion (Allium cepa L.) using SSR markers”
authored by Gupta A.J., Anandhan S.,Mahajan
V., Kad S.K. and Singh M. in International
Symposium on Edible Alliums: Challenges
and Opportunities during 9-12 February, 2019
at YASHADA, Pune.

4. Dr. Kalyani Gorrepati has been awarded for
the best oral presentation on “Design and
development of onion storage structure”
authored by Gorrepati K., Singh M., Phutane
S.C. and Phutane P.C. in International
Symposium on Edible Alliums: Challenges
and Opportunities organized during 9-12
February, 2019 at YASHADA, Pune.

5. Dr. V. Karuppaiah has been elected as “Fellow
of Entomological Society of India”, Division of
Entomology, IARI, New Delhi during 2018.

6. Dr. V. Karuppaiah has been awarded for the
Best Poster on “The potential of pre and post-
harvest application of insecticide and essential
oil to manage stored pests losses in garlic”
authored by Karuppaiah V., Soumia P.S. and
Singh M. in the “International Symposium on
Edible Alliums: Challenges and Opportuni-

nwañH$ma, gå‘mZ Am¡a ‘mÝ¶Vm
Awards, Honours and Recognition
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Am¶mo{OV A§Vaamï´>r¶ g§Jmoð>r ‘| àñVwV {H$¶m J¶m& BgHo$
boIH$m| ‘| H$éßn¡¶m dr., gm¡å¶m nr.Eg. VWm qgh E‘. h¢&

7. S>m°. dr. H$éßn¡¶m H$mo "' namJU O¡{dH$s - ß¶mO Ho$
JwUdÎmmnyU© ~rO CËnmXZ hoVw EH$ Hw§$Or "' na gd©loð>
‘m¡pIH$ àñVw{V Ho$ {bE gå‘m{ZV {H$¶m J¶m& Bgo 9-
12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm, nwUo ‘| B§{S>¶Z
gmogmBQ>r Am°’$ E{b¶‘ Ûmam "'ImZo ¶mo½¶ E{b¶‘ :
MwZm¡{V¶m§ Am¡a Adga'' na Am¶mo{OV A§Vaamï´>r¶ g§Jmoð>r
‘| àñVwV {H$¶m J¶m& BgHo$ boIH$m| ‘| H$éßn¡¶m dr., gm¡å¶m
nr.Eg., W§Jmgm‘r E. Am¡a qgh E‘. h¢&

8. S>m°. {dídZmW Ama. ¶bm‘„o H$mo S>m°³Q>a Am°’$ {’$bm°g’$s
H$s {S>J«r ‘| CËH¥$ð> AH$mX{‘H$ àXe©Z Ho$ {bE
AmB©EAmaAmB© ‘o[aQ>> ‘oS>b (ñdU© nXH$) go 57 ‘o Xrjm§V
g‘mamoh ‘| 8 ’$adar, 2019 H$mo AmB©grEAma-
AmB©EAmaAmB©, ZB© {X„r ‘| nwañH¥$V {H$¶m J¶m&

9. S>m°. {dídZmW Ama. ¶bm‘„o H$mo "'nm°{b‘a H$moqQ>J go ß¶mO
(E{b¶‘ gonm Eb.) ‘| H$sQ>ZmeH$ Cn¶moJ j‘Vm ~T>moÎmar,
H$sQ> amoJ ‘| H$‘r Am¡a ~rO H$s n¡Xmdma VWm JwUdÎmm ‘|
d¥pÜX"' na gd©loð> nmoñQ>a àñVw{V Ho$ {bE gå‘m{ZV {H$¶m
J¶m& Bgo 9-12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm, nwUo
‘| B§{S>¶Z gmogmBQ>r Am°’$ E{b¶‘ Ûmam "'ImZo ¶mo½¶
E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga'' na Am¶mo{OV A§Vaamḯ>r¶
g§Jmoð>r ‘| àñVwV {H$¶m J¶m& BgHo$ boIH$m| ‘| dr. Ama.
¶bm‘„o, ~r. Eg. Vmo‘a, AVwb Hw$‘ma Am¡a eã~ra Q>r.
nr. Ah‘X h¢&

10. S>m°. Ama. ~r. H$mbo H$mo "'ß¶mO CËnmXH$m| H$s Am¶ H$mo Xmo
JwZm H$aZo Am¡a ß¶mO Ho$ KQ>Vo ‘yë¶ OmopI‘m| H$mo H$‘ H$aZo
hoVw àm¡Úmo{JH$s {dH$ën "' na gd©loð> nmoñQ>a Ho$ {bE
gå‘m{ZV {H$¶m J¶m & Bgo 9-12 ’$adar, 2019 Ho$
Xm¡amZ ¶eXm, nwUo ‘| B§{S>¶Z gmogmBQ>r Am°’$ E{b¶‘ Ûmam
"'ImZo ¶mo½¶ E{b¶‘: MwZm¡{V¶m§ Am¡a Adga'' na
Am¶mo{OV A§Vaamï´>r¶ g§Jmoð>r ‘| àñVwV {H$¶m J¶m& BgHo$
boIH$m| ‘| H$mbo Ama. ~r., JmS>Jo Eg.Eg., W§Jmgm‘r, E.,
Jmoao©nmQ>r> Ho$., ‘hmOZ dr. VWm qgh E‘. h¢&

11. S>m°. Ama. ~r. H$mbo H$mo 7-9 ’$adar, 2019 Ho$ Xm¡amZ
47 d| S>o¶ar CÚmoJ gå‘obZ ‘| H$mbo, Ama.~r., nmoÞwgm‘r
Ho$., ‘mohå‘X E., Pm Eg.Ho$., M§Xob ~r. Eg. VWm MH«$dVu
E.Ho$. Ûmam B§{S>¶Z OZ©b Am°’$ S>o¶ar gmB§g, 2017 ‘|
àH$m{eV "' ^maV ‘| {S>’$a|{e¶b S>o¶ar {dH$mg-EH$
àË¶j kmZ {dûcofU'' Zm‘H$ emoY nÌ Ho$ {bE gd©loð>
emoY nÌ AdmS>© àXmZ {H$¶m J¶m& 

12. S>m°. Ama. ~r. H$mbo H$mo "' ß¶mO H$s Amny{Îm© l¥§Ibm H$m
nwZJ©R>Z : ãbm°H$ M¡Z àm¡Úmo{JH$s H$s j‘Vm'' na gd©loð>

ties” organized by Indian Society of
Alliumsduring 9-12 February, 2019 at
YASHADA, Pune.

7. Dr. V. Karuppaiah has been awarded for the
Best Oral Presentation on “Pollination
biology- a key for quality onion seed
production.” authored by Karuppaiah V.,
Soumia P.S., Thangasamy A. and Singh M. in
the “International Symposium on Edible
Alliums: Challenges and Opportunities”
organized by Indian Society of Alliumsduring
9-12 February, 2019 at YASHADA, Pune.

8. Dr. Vishwanath R. Yalamalle has been
awarded IARI Merit Medal/ Gold Medal for
outstanding academic performance in Doctor
of Philosophy degree programme during 57th
convocation programme on 8 February, 2019
at ICAR-IARI, New Delhi.

9. Dr. Vishwanath R. Yalamalle has been
awarded for the Best Poster Presentation on
“Polymer coating increases the pesticide use
efficiency, reduces pest, diseases and increases
seed yield and quality in onion (Allium cepa
L.)” authored by  V.R Yalamalle, B.S. Tomar,
Atul. Kumar and Shabeer T.P Ahammed
(2019) In International Seminars on Edible
Alliums: Challenges and Opportunities held
during 9-12, February 2019 at YASHADA,
Pune.

10. Dr. R.B. Kale has been awarded for the best
poster on “Technological options for reducing
price shocks and doubling the income of onion
growers” authored by Kale R.B., Gadge S.S.,
ThangasamyA., GorrepatiK., Mahajan V. and
Singh M. in International Symposium on
Edible Alliums: Challenges and Opportunities
during 9-12 February, 2019 at YASHADA,
Pune.

11. Dr. R.B. Kale has been awarded for the best
paper award of the journal for research paper
entitled “Differential Dairy Development
Status in India: A perception Analysis”,
authored by Kale R.B., Ponnusamy K.,
Mohammad A., Jha S.K., Chandel B.S. and
Chakravarty A.K. published in Indian Journal
of Dairy Science, 2017 awarded during 47th
Dairy Industry Conference held at Patna,
during 7-9 February 2019. 
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‘m¡pIH$ àñVw{V Ho$ {bE 9-12 ’$adar, 2019 Ho$ Xm¡amZ
¶eXm, nwUo ‘| B§{S>¶Z gmogmBQ>r Am°’$ E{b¶‘ Ûmam "'ImZo
¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga'' na Am¶mo{OV
A§Vaamï´>r¶ g§Jmoð>r ‘| nwañH¥$V {H$¶m J¶m& BgHo$ boIH$m|
‘| H$mbo, Ama.~r., JmS>Jo Eg.Eg. VWm qgh E‘. gpå‘{bV
h¢& 

13. S>m°. Ama. ~r. H$mbo H$mo "'ß¶mO Ho$ ~rO CËnmXZ ‘|
gmd©O{ZH$ {ZOr gmPoXmar ‘m°S>b'' na gd©loð> ‘m¡pIH$
àñVw{V Ho$ {bE 9-12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm,
nwUo ‘| B§{S>¶Z gmogmBQ>r Am°’$ E{b¶‘ Ûmam "'ImZo ¶mo½¶
E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga'' na Am¶mo{OV A§Vaamḯ>r¶
g§Jmoð>r ‘| nwañH¥$V {H$¶m J¶m& BgHo$ boIH$m| ‘| H$mbo,
Ama.~r., JmS>Jo Eg.Eg. VWm qgh E‘. gpå‘{bV h¢& 

14. lr‘Vr ~oZHo$ E. nr. H$mo "'E. {’$ñQw>bmog‘, E. Q>çy~amog‘
VWm E. ’«o$Ja|g H$m Cn¶moJ H$aHo$ Amoì¶yb aoñŠ¶y Ho$ ‘mÜ¶‘
go ß¶mO ‘| B§Q>añno{g{’$H$ g§H$aU'' na gd©loð> ‘m¡pIH$
àñVw{V Ho$ {bE 9-12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm,
nwUo ‘| "'ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga'' na
Am¶mo{OV A§Vaamï´>r¶ g§Jmoð>r ‘| nwañH¥$V {H$¶m J¶m& BgHo$
boIH$m| ‘| ~oZHo$, E. nr., eobHo$ nr., H¥$îUm Ama., Sw>H$mao
Eg., Yw‘b Eg., ‘hmOZ dr. VWm qgh E‘. gpå‘{bV
h¢& 

15. S>m°. KmoS>Ho$ nr. EM. H$mo "' Ob-AmßbmdZ X~md Ho$ à{V
ß¶mO Ho$ OrZê$nm| H$s d¥{Õ ñVa H$s g§doXZerbVm'' na
àñVwV ‘m¡pIH$ àñVw{V Ho$ {bE 9-12 ’$adar, 2019
Ho$ Xm¡amZ ¶eXm, nwUo ‘| "'ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§
Am¡a Adga'' na Am¶mo{OV A§Vaamï´>r¶ g§Jmoð>r ‘| nwañH¥$V
{H$¶m J¶m& BgHo$ boIH$m| ‘| ~oZHo$, E. nr., eobHo$ nr.,
H¥$îUm Ama., Sw>H$ao Eg., Yw‘b Eg., ‘hmOZ dr. VWm
qgh E‘. gpå‘{bV h¢&

16. S>m°. gm¡å¶m nr. Eg. H$mo "'nwUo go bhgwZ Ho$ EH$ C^aVo
ZmerH$sQ> Am{M©ßg ‘oŠbmopßgg (‘o[aH$) (Q>m°{Q´©>gmBS>r :
bo{nS>moßQ>oam) Ho$ ZE hmoñQ> [aH$mS>©'' na àñVwV gd©loð>
nmoñQ>a Ho$ {bE 9-12 ’$adar, 2019 Ho$ Xm¡amZ ¶eXm,
nwUo ‘| "'ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga'' na
Am¶mo{OV A§Vaamï´>r¶ g§Jmoð>r ‘| gå‘m{ZV {H$¶m J¶m &
BgHo$ boIH$m| ‘| gm¡å¶m nr. Eg., {Xbrngw§Xa EZ.,
H$éßn¡¶m dr. Am¡a qgh E‘. em{‘b h¢&

17. lr AemoH$ Hw$‘ma H$mo ApIb ^maVr¶ H¥${f {dÚmWu
Egmo{eEEZ (EAmB©EEgE), EZEEggr n[aga, ZB© {X„r-
110012 Ûmam ¶wdm d¡km{ZH$ AdmS>©- 2018 àXmZ {H$¶m
J¶m&

12. Dr. R.B. Kale has been awarded for the best
oral presentation on “Restructuring Onion
Supply Chain: Potential of Block Chain
Technology” authored by Kale R.B., Gadge,
S.S. and Singh M. in International Symposium
on Edible Alliums: Challenges and
Opportunities during 9-12 February, 2019 at
YASHADA, Pune.

13. Dr. R.B. Kale has been awarded for the best
oral presentation on “Role of public Private
Partnership model in Onion Seed Production”
authored by Kale R.B., Gadge S.S., Yalamalle
V.R., Gupta A.J., Mahajan V., Wakhare A.,
Gurav V. and Singh M. in International
Symposium on Edible Alliums: Challenges
and Opportunities during 9-12 February, 2019
at YASHADA, Pune.

14. Mrs. Benke A. P. has been awarded for the
best oral presentation on “Interspecific
hybridization in onion through ovule rescue
technique using A. fistulosum, A. tuberosum
and A. fragrance” authored by Benke A.P.,
Shelke P., Krishna R., Dukare S., Dhumal S.,
Mahajan V. and Singh M. in International
Symposium on Edible Alliums: Challenges
and Opportunities during 9-12 February, 2019
at YASHADA, Pune.

15. Dr. Ghodke P.H. has been awarded for the
best oral presentation on “Growth stage
sensitivity of onion genotypes to water-
logging stress authored by Ghodke P. H.,
Shirsat D.V., Thangasamy A. and Bhagat K. P.
in International Symposium on Edible
Alliums: Challenges and Opportunities
during 9-12 February, 2019 at YASHADA,
Pune.

16. Dr. Soumia P.S. has been awarded for the best
poster on “New host record of Archips
Machlopis (Meyrick) (Tortricidae:
Lepidoptera), an emerging pest of garlic from
Pune” authored by Soumia P.S., Dilipsundar
N., Karuppaiah V. and Singh M. in
International Symposium on Edible Alliums:
Challenges and Opportunities during 9-12
February, 2019 at YASHADA, Pune.

17. Mr. Ashok Kumar conferred with Young
Scientist Award 2018 by All India Agricultural
Students Association (AIASA), NASC
Complex, New Delhi-110012.
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noQ>§Q> / Patents 
1. Gorrepati Kalyani, Singh Major, Phutane S. C., Phutane P. C. A storage structure for storing

onion bulbs and a method thereof. Patent filed. Patent application number 201821049581A.
Publication date: 11/01/2019.

g§X^© OZ©ëg ‘| nona> / Papers in referred journals
1. Balan R. K., Ramasamy A., Hande R. H., Gawande S. J. and Krishna Kumar N. K. 2018.

Genome‐wide identification, expression profiling, and target gene analysis of micro RNA s in
the Onion thrips, Thrips tabaci Lindeman (Thysanoptera: Thripidae), vectors of tospoviruses
(Bunyaviridae). Ecology and Evolution, 8 (13), 6399-6419

2. Benke A. P., Kuldip J., Shelke P. and Singh M. 2018. Slow growth in vitro conservation in garlic.
Journal of Allium Research, 1(1): 98-101.

3. Benke A. P., Shelke P. and Mahajan V. 2018. Three step protocol for regeneration of plantlets in
Indian garlic varieties using root meristem. Indian Journal of Agricultural Research, 52 (1): 66-70.

4. Bhagat K. P., Kumar R. A., Kashyap P., Khadse A., Jhade R. K., Kushwaha S.R. and Sairam R.K.
2018. Screening of wheat (Triticum aestivum L.) genotypes for lodging tolerance using morpho-
physiological traits. International Journal of Current Microbiology and Applied Sciences, 7(4): 1481-
1892.

5. Chavan K. M., Thangasamy A. and Khade Y. 2018. Effect of cycloxydim herbicide for control of
grassy weeds in onion. Journal of Allium Research. 1(1):102-106

6. Gorrepati K. and Bhagat Y. (2018). Physiological and biochemical changes in peeled garlic
during refrigerated storage. Journal of Allium Research, 1(1):89-93

7. Gorrepati K., Murkute A. A., Bhagat Y. and Gopal J. 2018. Post-harvest losses in different
varieties of onion. Indian Journal of Horticulture, 75 (2): 314-318

8. Gupta A. J. and Mahajan V. 2018. DUS characterization and assessing the diversity of varieties
in onion and garlic. Vegetable Science, 45(2): 226-231.

9. Gupta A. J., Mahajan V. and Lawande K. E. 2018. Genotypic response to bolting tolerance in
short day onion (Allium cepa L.). Vegetable Science, 45 (1) : 92-96

10. Gupta A. J., Mahajan V., Lawande K. E. and Singh M. 2018. Evaluation of F1 hybrids in onion
developed through male sterility. Journal of Agri-Search, 5(3):163-168.

11. Jayaswall K., Bhandawat A., Mahajan V., Benke A., Bomble R. Y., Singh M. 2018. High quality
RNA extraction method for Allium species. Journal of Allium Research, 1(1): 94-97

àH$meZ
Publications
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12. Jayaswall K., Bhandawat A., Sharma H, Yadav V. K., Mahajan V., Singh M. 2019.
Characterization of Allium germplasms for conservation and sustainable management using
SSR markers. Indian Journal of Traditional Knowledge, 18(1):193-199

13. Kale R. B., Ponnusamy K., Chakravarty A. K., Mohammad A. and Sendhil, R. 2018. Productive
and reproductive performance of cattle and buffaloes reared under farmers' management in
differential dairy progressive states in India. Indian Journal of Animal Research, 52(10): 1513-1517. 

14. Kale R. B., Ponnusamy K., Chakravarty A. K., Sendhil R. and Mohammad A. 2018. Future
aspirations and planning of dairy farmers in India: Horizon 2020. Indian Journal of Animal
Sciences, 88(4): 101-106. 

15. Kale R. B., Ponnusamy K., Sendhil R., Maiti S., Chandel B. S., Jha S. K., Mohanty T. K. and Lal
S. P. 2018. Determinants of Inequality in Dairy Development of India. National Academy Science
Letters, pp.1-4. https://doi.org/10.1007/s40009-018-0716-0. 

16. Karuppaiah V., Soumia P. S., Gawande S. J., Mahajan V. and Singh M. 2018. Influence of dibbling
time and weather factors on seasonal dynamics of thrips (Thrips tabaci Lindeman) on garlic in
Maharashtra. Journal of Agrometeorology, 20(4):311-314.

17. Karuppaiah V., Soumia P.S. and Wagh P.D. 2018. Diversity and foraging behaviour of insect
pollinators in onion. Indian Journal of Entomology, 80(4): 1366-1369.

18. Khandagale K., Gawande S. J. 2018. Genetics of bulb colour variation and flavonoids in onion.
The Journal of Horticultural Science and Biotechnology, https://doi.org/10.1080/14620316.
2018.1543558

19. Kumar R. R., Goswami S., Dubey K., Singh K., Singh J. P., Kumar A. and Pathak H. 2019.
RuBisCo activase - a catalytic chaperone involved in modulating the RuBisCo activity and heat
stress-tolerance in wheat. Journal of Plant Biochemistry and Biotechnology, 28(1): 63-75.

20. Mahajan V., Ashiwini B., Gupta A. J. and Singh M. 2017. Garlic (Alliumsativum L.) research in
India, Invited review article. Progressive Horticulture, 49(2): 101-112 (copy received in 2018).

21. Mahajan V., Ghodke P., Bhagat K. P., Gorrepati K., Soumia P. S., Shirsat D. and Singh M. 2017.
Use of onion (Allium cepa L.) as medicine. International Journal of Noni Research (Including
Medicinal Plants), 12 (1&2): 39-43 (copy received in 2018). 

22. Murkute A. A. and Gorrepati K. 2018. Biochemical alterations in short day onion (Allium cepa)
varieties under storage. National Academy Science Letters, 41 (5): 313-316

23. Murkute A.A., Gawande S.J. 2018. Production of virus free planting material through meristem
culture in short day garlic cultivars Bhima Omkar and Bhima Purple. Journal of Environmental
Biology, 39 (3): 286-290.

24. Pandi G. P., Chander S., Pal M. and Soumia P. S. 2018. Impact of elevated CO2 on Oryza sativa
phenology and brown planthopper, Nilaparvata lugens (Hemiptera: Delphacidae) population.
Current Science, 114(8): 1767-1777. 
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25. Pratap A. D., Pradyumn K., Suby S. B., Sharma R. K., Soumia P. S. and Pandi, G. P. 2018.
Screening of maize germplasm for resistance against shoot fly. Indian Journal of Entomology,
DOI:10.5958/0974-8172.2018.00260.2.

26. Roylawar P. B, Khandagale K.S, Gawai T. B, Gawande S. J and Singh M. 2019. First Report of
Garlic virus C Infecting Garlic in India. Plant Disease, https://doi.org/10.1094/PDIS-10-18-1890-
PDN

27. Salunkhe V. N., Anandhan S., Gawande S. J., Ikkar R. B., Bhagat Y.S., Mahajan V. and Singh M.
2018. First report of anthracnose caused by Colletotrichum spaethianum on Allium ledebourianum
in India. Plant Disease, 102(10):2031.

28. Singh M., Mahajan V., Ghodke P. H, Bhagat K. P., Soumia P. S., Gorrepati K. and Shirsat D.
2017. Medicinal use of garlic (Allium sativum L.). International Journal of Noni Research (Including
Medicinal Plants), 12 (1&2): 44-50. 

29. Singh R. K., Anandhan S., García-Pérez L. M., Ruiz-May E., Pérez E. N., Quiroz-Figueroa F. R.
2019. An efficient protocol for in vitro propagation of the wild legume Cicer microphyllum
Benth., a crop wild relative of chickpea (Cicer arietinum L.). In Vitro Cell.Dev.Biol.-Plant, 55: 9-
14.

30. Soumia P. S., Dilipsundar N., Karuppaiah V., Pandi G. P. and Singh M. 2019. Archips machlopis
(Meyrick) (Toryricidae: Lepidoptera) - Occurence on garlic. Indian Journal of Entomology, 81: DOI
Number: 10.5958/0974-8172.2019.00066.x

31. Soumia, P. S., Pandi G. P., Gautam R. D. and Shankarganesh K. 2018. Temperature and relative
humidity on the biology and parasitism of solenopsis mealybug parasitoid Aenasius
bambawalei (hymenoptera: encrytidae). Indian Journal of Entomology, DOI:10.5958/0974-
8172.2018.00228.6. 

32. Thangasamy A. and Chavan K. M. 2018. Dry matter accumulation and nutrient uptake patterns
of onion seed crop. Journal of Plant Nutrition. 41(15):1879-1889. DOI: 10.1080/01904167.
2018.1476538.

33. Thangasamy A., Khade Y. and Singh M. 2018. Nutrient management in onion and garlic. Journal
of Allium Research. 1(1):107-115.

34. Yalamalle V. R. and Tomar B. S. 2018. Effect of scape regulation on seed yield and quality in
onion (Allium cepa L.). Indian Journal of Agricultural Sciences. 89 (1): 56-59

g§å‘obZ/go{‘Zma/g§Jmoð>r ‘| àñVwV nona>
Papers and Abstracts in Conference/Seminar/ Symposia

1. Adhiyamaan S., Arumugam T., Anandhan S. 2019. Haploid induction in multiplier onion
(Allium cepa var aggregatum) through in vitro gynogenesis.In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA,
Pune. pp. 300.

2. Benke A. P., Khar A., Mahajan V., Gupta A. J. and Singh M. 2019. Establishment of a core set of
Indian garlic accessions using a Heuristic approach. In book of abstracts: 8th Indian Horticulture
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Congress, 17-21 January, IGKV, Raipur. p. 69.

3. Benke A. P., Krishna R, Dukare S., Dhumal S., Shelke P., and Singh M. 2019 In vitro comparison
of tolerance in two garlic (A. sativum L.) varieties by imposing mannitol induced osmotic stress.
In book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges
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genotypes for improving yield and quality during kharif. (Oral Presentation) In: 8th Indian
Horticultural Congress on Shaping Future of Indian Horticulture: Abstracts (Poster
Presentation), 17-21 January, IGKV, Raipur, pp. 301-302.
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26. Jayaswall K., Sharma H., Bhandawat A., Sharma V., Mahajan V. and Singh M. 2019. GGB-ABO-
26. Screening of molecular markers (SSR&ILP) in onion (Allium cepa L.), their cross transferability
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quality onion seed production. In book of lead paper and abstracts: International Symposium
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Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA, Pune. p.379

38. Mahajan V., Gupta A. J., Lawande K. E., Krishna Prasad V. S. R., Srinivas P. S. and Singh M.
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Security during 26-27th April, Anand Agricultural University, Anand (Gujarat).
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Pune. p. 144.

49. Rathore N., Mahajan V. and Gayen R. 2019. GGB-ABP-50. Variation in phenolic and other
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book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges and
Opportunities, 9-12 February, ISA, Pune. p. 295

50. Saravanakumar S., Manape T.K., Singh M., Anandhan S. 2019. Reverse transcription loop
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(GCLV). In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. p. 350
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53. Singh M. and Mahajan V. 2019. Quality production, export and processing of Onion & Garlic.
In Emerging challenges in vegetable Research and Education, 1-3 Feb., AU, Jodhpur.

54. Singh M., Mahajan V., Benke A. and Gupta A. J. 2019. Garlic (Allium sativum L.) research in
India. In book of lead paper and abstracts: International Symposium on Edible Alliums:
Challenges and Opportunities, 9-12 February, ISA, Pune. p. 9

55. Singh M., Mahajan V., Gadge S. S., Kale R. B. and Ghodke P.2018. Doubling farmers’ income
through technological interventions in onion & garlic. In book of abstracts: International
Conference on Doubling the Farmers Income through Innovative Approaches. 9-11 April,
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Baramati. p. 35.

56. Singh P. and Mahajan V. 2019. Biochemical evaluation of different Allium species for their
antioxidant potential, total phenol and sulphur compounds. In book of lead paper and abstracts:
International Symposium on Edible Alliums: Challenges and Opportunities, 9-12 February, ISA,
Pune. p. 390.

57. Soumia P. S., Dilipsundar N., Karuppaiah V. and Singh M. 2019. New host record of
ArchipsMachlopis (Meyrick) (Tortricidae: Lepidoptera), an emerging pest of garlic from Pune.
In book of lead paper and abstracts: International Symposium on Edible Alliums: Challenges
and Opportunities, 9-12 February, ISA,Pune. p. 403.

58. Soumia P. S., Karuppaiah V. and Singh M. 2019. Evaluation of newer chemicals for the
management of onion thrips, Thrips tabaci (Thysanoptera: Thripidae). In book of lead paper
and abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune. p. 403.

59. Thangasamy A., Ghodke P. H., Ankita, C. and Singh M. 2019. Effect of zinc and boron
application on yield and storage quality of garlic (Allium sativum L.). In book of lead paper and
abstracts: International Symposium on Edible Alliums: Challenges and Opportunities, 9-12
February, ISA, Pune. p. 336.

60. Thangasamy A., Kalyani G., Ahammed T. P. S., Banerjee K., Ghodke P. H., Khalate S. and Singh
M. 2019. Effect of sulphur fertilization on yield, biochemical quality and total storage losses of
garlic (Allium sativum L.). In book of lead paper and abstracts: International Symposium on
Edible Alliums: Challenges and Opportunities, 9-12 February. ISA, Pune. p. 335.

61. Yalamalle V.R., Tomar B.S. and Singh M. 2019. Onion seed research-an overview. In
International Symposium on Edible Alliums: Challenges and Opportunities. ISA, ICAR-DOGR,
Pune. p 160.

62. Yalamalle, V.R., Tomar B.S., Jain S.K.  and Arora A. 2019. Pre-harvest spermine application
provides protection against adverse storage conditions and enhances seed longevity in onion
(Allium cepa L.). In International Symposium on Edible Alliums: Challenges and Opportunities.
ISA, ICAR-DOGR, Pune. p. 371.

63. Yalamalle, V.R.,Tomar B. S., Atul Kumar and Shabeer.T.P. Ahammed.2019. Polymer coating
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in onion (Allium cepa L.) In International Symposium on Edible Alliums: Challenges and
Opportunities. ISA, ICAR-DOGR, Pune. p. 372.
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9. Mahajan V.,Gupta A.J., Thangasamy A., Pranjali Ghodke and Major Singh. 2019. Pyaz ki
aadhunik kheti. Souvenir, National Seminar on Parivartit jalvayu me kisano ki aay ko dugna
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News, 22 (1): 2-3.

3. Bhagat K. P., Jhade R., Vaidya S. and Anitya L. 2019. Importance of plant hormones in Citrus
species, Krishisewa.

4. Gadge S. S. 2018. Kanda va lasun salla. Agrowon. Agro Planning. 16 May. Sakal Media Group,
Pune. p. 11.

5. Gadge S. S., Thangasamy A., and Singh M. 2018. Peeknihay tagya salla: kanda va lasun. Krishiking,
April-May, Krishiking Agrotech, Pune. pp. 23-24.

6. Gadge S. S., Thangasamy A. and Singh M. 2018. Kanda lasun peek salla. Agrowon. Kharif Vishesh.
4 July. Sakal Media Group, Pune. p. 11.

7. Gadge S. S., Thangasamy A. and Singh M. 2018. Kanda va lasun peek salla. Agrowon. 21
September. Sakal Media Group, Pune. p. 11.

8. Gadge S. S., Kale R.B. and Karuppaiah V. 2018. Kanda pikasathi awasthanurup salla. Agrowon. 25
October. Sakal Media Group, Pune. p. 11. 

9. Gadge S. S., Kale R. B. and Singh M. 2018. Kanda peek salla. Agrowon. Agro Planning. 12 May.
Sakal Media Group, Pune. p.11.

10. Gadge S.S. and Mahajan V. 2018. Lasun laagwad tantragyan. Shetkari, April-May, 2018: pp. 16-
17.

11. Gadge S.S. and Mahajan V. 2018. Lasun Lagwad. Baliraja, November 2018: pp.13-15.

12. Gadge S. S. and Kale R. B. 2018. Rangda hangamatil kanda ropvatika. Agrowon. Kharif Vishesh. 18
August. Sakal Media Group, Pune. p. 11.

13. Gadge S. S., Kale R. B. and Singh M. 2019. Kanda va Lasun Salla. Agrowon. 14 March. Sakal
Media Group, Pune.p.11.

14. Gadge S. S., Kale R. B. and Thangasamy A. 2019. Kanda pikavaril kidyanche niyantran.
Agrowon. 8 January. Sakal Media Group, Pune. p.11.

15. Gadge S. S., Kale R. B. and Thangasamy A. 2019. Kanda pikavar karpa rogacha pradurbhav.
Agrowon. 9 January. Sakal Media Group, Pune. p.11.

16. Gadge S. S., Kale R. B. and Thangasamy A. 2019. Thandit kanda pikavar rogacha pradurbhav.
Agrowon. 10 January. Sakal Media Group, Pune. p.11.

17. Kale R.B. 2018. Kandyachya Bajarbhavatil Asthirta ani upayyojana. Lokmat Vardhapan Din
Visheshank, Pune. 
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18. Kale R.B. and Gadge S.S. 2018. Kandyache khat vyavasthapan. Pragati. 25 August. Sakal Media
Group, Pune. p. 4.

19. Kalyani G., Bhagat Y.S. and Mahajan V. 2018.Value Addition of Garlic by Processing. Indian
Food Industry Magazine: 37(5): Sep-Oct, 2018.

20. Karuppaiah V. and Soumia P.S. 2018. Integrated Management Strategies for Onion thrips, Thrips
tabaci Lindeman. Rashtriya Krishi, 13(1):57-58.

21. Karuppaiah V. and Soumia P.S. 2018. Sustainable management of pollinators in onion seed crop.
E-publication, Krishisewa. http://www.krishisewa.com/articles/seed-production/935-
sustainable management-of-pollinators-in-onion-seed-crop.

22. Karuppaiah V., Gawande S.J., Sardana H.R., Bhar M.N. and Major Singh. 2018. IPM in Onion:
A Success Story. Rashtriya Krishi, 13(2):41-42.

23. Mahajan V. 2018. Sukshma sinchanwar lasoon lagwad. Agrowon, 25October, Sakal Media
Group, Pune. p. 6.

24. Mahajan V., Gadge S.S., Gawande, S.G. and Salunkhe V.2018. Rog va kidipasum kandapikache
saranrakshan. Shetakari. August 2018. pp. 53-55.

25. Mahajan V., Ghodke P., Kiran P.B. and Sirsat D. 2018. Kharif kandyanchya ropvatikeche Niyojan,
Mrugdhara, pp. 48-50.

26. Mahajan V.2018. Rabi hangamatil kanda lagwad. Shetakari. September.pp. 21-24.

27. Mahajan V. and Gadge S.S. 2018. “Rabikanda lagwad”. Baliraja, October, pp.21-27.

28. Marathe A., Vishwanath D. P., Ali A., Kumar A., Priya J., Tiwari K. and Kumar V. 2019.
Flavonoids: Potential candidates for amalgamating health benefits in human and stress tolerance
in plants. Biomolecule Reports, ISSN: 2456-8759.

29. Meena M.S., Kale R.B., Singh S.K. and Kailash. 2018. Farmer-to-farmer extension model Farmer-
to-farmer extension model strength, weakness and issues of sustainability, Indian Farming,
68(06): 28–29.

XÿaXe©Z àgmaU / AmH$medmUr dmVmªE / TV Shows / Radio Talks
1. Benke A. 2019. Kanda Beej kadhani ani Prakriya. Radio talk. Broadcasted on 13 March. AIR,

Pune.

2. Gadge S. S. 2018. Rangda hangamatil kanda ropvatika, Broadcasted on 31 July. AIR, Pune.

3. Gadge S. S. 2018. Kanda beejotpadan, Broadcasted on 29 October. AIR, Pune.

4. Gupta A.J. 2018. Hello Kisan live telecast on cultivation of onion and garlic. TV programme. 10
October. DD Kisan, New Delhi.

5. Kale R. B. 2018. Kanda pikasathi khat vyawasthapan. Radio talk. 9 August. AIR, Pune.
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ß¶mO Ed§ bhgwZ na dm{f©H$ H$m¶©embm
(EAmB©EZAmanrAmoOr) H$m nrE¶y, bw{Y¶mZm ‘|
Am¶moOZ 
^mH¥$AZwn-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo Zo 8-10 OyZ, 2018 Ho$ Xm¡amZ n§Om~
H¥${f {dœ{dÚmb¶ (nrE¶y) ‘| ApIb ^maVr¶ ß¶mO Ed§
bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm Ho$ Zd| dm{f©H$ J«wn ~¡R>H$
H$m Am¶moOZ {H$¶m& Bg H$m¶©H«$‘ Ho$ CÓmQ>Z gÌ ‘| Xoe Ho$
{d{^Þ ^mJm| go 100 go A{YH$ à{V{Z{Y¶m| Zo gh^m{JVm
H$s& Bg Adga na {H$gmZ, {dÚmWu Am¡a AÝ¶ g§H$m¶
gXñ¶ ̂ r CnpñWV Wo& S>m°. EZ.Eg. ~|g, {ZXoeH$ AZwg§YmZ,
nrE¶y, bw{Y¶mZm Zo ß¶mO Am¡a bhgwZ H$mo gpå‘{bV H$aVo
hþE nrE¶y, bw{Y¶mZm ‘| Mb ahr AZwg§YmZ J{V{d{Y¶m| go
à{V{Z{Y¶m| H$mo AdJV H$am¶m& nrE¶y, bw{Y¶mZm Ho$ a{OñQ´>ma
S>m°. Ama.Eg. {gÕÿ Ûmam CÓmQ>Z gÌ H$s AÜ¶jVm H$s JB©
{Og‘| CÝhm|Zo ß¶mO H$s CËnmXZ bmJV Am¡a ’$gbmonam§V
hmoZo dmbo ZwH$gmZ H$mo H$‘ H$aHo$ d¡{œH$ ~mOma ‘| ß¶mO Ho$
{Z¶m©V H$mo ~‹T>mZo na ~b {X¶m& S>m°. Or. H$„z, nyd© Hw$bn{V,
OoEZHo$drdr, O~bnwa Ed§ nyd© S>rS>rOr (~mJdmZr Ed§ ’$gb
{dkmZ) Bg Adga na {d{eï> A{V{W Ho$ ê$n ‘| CnpñWV
Wo, CÝhm|Zo ß¶mO H$s g§H$a {H$ñ‘m| H$mo {dH${gV H$aZo, O¡{dH$
IoVr, Iar’$ ß¶mO H$s CËnmXZ àm¡Úmo{JH$s VWm ß¶mO Am¡a
bhgwZ Ho$ AmZwd§{eH$ g§gmYZ à~§YZ na {deof ~b {X¶m&
S>m°. Ho$.B©. bdm§S>o, nyd© Hw$bn{V, S>m°. ~rEgHo$Ho$dr, Xmnmobr
Am¡a AmB©grEAma-S>rAmoOrAma, nwUo Ho$ nyd© {ZXoeH$ Zo
{Z¶m©V, ^§S>maU Am¡a g§gmYZ (àmogoqgJ) Ho$ {bE {deof
{H$ñ‘m| Ho$ {dH$mg na A{YH$ Omoa XoZo H$m gwPmd {X¶m& S>m°.
Q>r. OmZH$sam‘, ES>rOr (~mJdmZr {dkmZ) Zo EZB©EM Am¡a
J¡a-na§namJV joÌm| ‘| ß¶mO Am¡a bhgwZ H$s IoVr H$mo àmoÞV
H$aZo na {deof ~b {X¶m& CÝhm|Zo gdm}Îm‘ H§$~mBqZJ A§V:OmV
d§eH«$‘m| (B§~«oS> bmB§g) H$mo {dH${gV H$aZo na {deof Ü¶mZ
XoZo H$m gwPmd {X¶m& S>m°. ‘oOa qgh, {ZXoeH$, AmB©grEAma-
S>rAmoOrAma, nwUo Zo Bg Adga na n[a¶moOZm H$s [anmoQ>©
àñVwV H$s {Og‘| CÝhm|Zo EAmB©EZnAmanrAmoOr Ho$ ~mao ‘|
VWm àmá CnbpãY¶m| na {dñVma go àH$me S>mbm& CÝhm|Zo

Annual Workshop of Onion & Garlic
(AINRPOG) organized at PAU, Ludhiana
ICAR-Directorate of Onion & Garlic Research,
Rajgurunagar, Pune organized the IXth Annual
Group meeting of All India Network Research
Project on Onion and Garlic at Punjab
Agriculture University (PAU), Ludhiana on 8-
10 June, 2018. The inaugural session was
attended by more than 100 delegates from
various parts of the country. Farmers, students
and other faculty members were also present.
Dr. N. S. Bains, Director Research, PAU,
Ludhiana welcomed all the delegates and
briefed about the research activities at PAU,
Ludhiana including the onion and garlic. The
inaugural session was chaired by Dr. R. S.
Sidhu, Registrar, PAU, Ludhiana where he
gave emphasis on increasing the onion export
in global market by reducing its cost of
production and post-harvest losses. Dr. G.
Kalloo, Ex-Vice Chancellor, JNKVV, Jabalpur
and Ex-DDG (Horticulture & Crop Science)
guest of honour gave emphasis on
development of onion hybrid, organic farming,
kharif onion production technology, Genetic
resource management of onion and garlic. Dr.
K. E. Lawande, Ex-Vice Chancellor, Dr. BSKKV,
Dapoli and Ex-Director, ICAR-DOGR, Pune
suggested to give more emphasis on
development of varieties specifically for export,
storage and processing. Dr. T. Janakiram, ADG
(Hort. Science) emphasized on promoting
onion and garlic production in NEH and non-
traditional areas. He focused on development
of best combining inbred lines. Dr. Major Singh,
Director, ICAR-DOGR, Pune presented the
project report wherein he elaborated about the
AINRPOG and its achievement. He
congratulated all the centres for their significant
contribution. Dr. Vijay Mahajan, Nodal Officer

g§ñWmJV J{V{d{Y¶m§
Institutional Activities
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g^r à{V^mJr H|$Ðm| H$mo CZHo$ C„oIZr¶ ¶moJXmZ Ho$ {bE
~YmB© Xr& S>m°. {dO¶ ‘hmOZ, ZmoS>b A{YH$mar Zo H$s JB©
H$ma©dmB© [anmoQ>© àñVwV H$s& {deof Am‘§{ÌV gXñ¶ Ho$ ê$n ‘|
S>m°. Ama. nr. Jwám, nyd© {ZXoeH$, EZEMAmaS>rE’$, ZB© {X„r
VWm S>m°. Ama. S>r. Jm¡V‘, nyd© àmo’o$ga Am¡a à^mJmÜ¶j,
H$sQ>{dkmZ, AmB©EAmaAmB© ^r Bg gÌ ‘| CnpñWV Wo& S>m°.
E. Eg. YÎm, nrE¶y, bw{Y¶mZm Ho$ gãOr {dkmZ Ho$ à^mJmÜ¶j
Bg J«wn ‘rqQ>J Ho$ Am¶moOZ g{Md Wo& Bg Adga na gmV
àH$meZm| ¶Wm EAmB©EZAmanrAmoOr H$s dm{f©H$ [anmoQ>©, {Z¶m©V
na Am¶mo{OV {dMmamoÎmoOH$ gÌ H$m H$m¶©d¥Îm, ß¶mO Am¡a
bhgwZ ‘| ¶m§{ÌH$sH$aU Am¡a {W«ßg à~§YZ H$m {d‘moMZ {H$¶m
J¶m& OZ©b Am°’$ E{b¶‘ [agM© Ho$ àW‘ A§H$ Am¡a AmonZ
EŠgog do~gmBQ> H$mo S>m°. Q>r. OmZH$sam‘ Ûmam Omar {H$¶m
J¶m& S>m°. nr. Ho$. Jwám, {ZXoeH$ (à^mar), EZEMAmaS>rE’$,
ZB© {X„r Zo ß¶mO Am¡a bhgwZ H$s àmoÞ{V ‘| CËH¥$ï> ¶moJXmZ
XoZo dmbo gdm}Îm‘ d¡km{ZH$ H$mo EZEMAmaS>rE’$ AdmS>© H$s
KmofUm H$s Am¡a S>m°. Or. H$„z Zo AmB©grEAma-S>rAmoOrAma,
nwUo Ho$ àYmZ d¡km{ZH$ Am¡a EAmB©EZAmanrAmoOr, Ho$ ZmoS>b
A{YH$mar S>m°. {dO¶ ‘hmOZ H$mo AdmS>©, ‘mo‘|Q>mo Am¡a é.
51,000 H$s am{e àXmZ H$s& S>m°. ‘oOa qgh Ûmam nrE¶y,
bw{Y¶mZm H$mo gdm}Îm‘ ZoQ>dH©$ H|$Ð AdmS>© H$s KmofUm H$s JB©
Am¡a ¶h nwañH$ma S>m°. Or. H$„z Ûmam S>m°. E. Eg. YÎm,
à^mJmÜ¶j, gãOr {dkmZ H$mo {X¶m J¶m& YÝ¶dmX àñVmd
Ho$ gmW gÌ H$m g‘mnZ hþAm& 

presented action taken report. The special
invites Dr. R. P. Gupta, Ex Director, NHRDF,
New Delhi and Dr. R. D. Gautam, Ex. Professor
and Head Entomology, IARI, New Delhi
attended the session. Dr. A. S. Dhatt, Head
Vegetable Science, PAU, Ludhiana was
Organizing secretary of this group meeting.
Seven publications viz., AINRPOG Annual
Report, Proceedings of Brainstorming on
Export, Mechanization and Thrips
management in onion and garlic was released.
First issue of Journal of Allium Research and
open access website was released by Dr. T.
Janakiram. NHRDF Award 2017 for
outstanding contribution for promotion of
onion and garlic to the best scientist was
announced by Dr. P. K. Gupta, Director (Act.),
NHRDF, New Delhi and the award, memento
and Rs. 51,000/- was presented by Dr. G.
Kalloo to Dr. Vijay Mahajan, Principal Scientist,
ICAR-DOGR, Pune and Nodal Officier,
AINRPOG. The best network centre award was
announced by Dr. Major Singh for outstanding
contribution to PAU, Ludhiana, which was
given by Dr. G. Kalloo to Dr. A. S. Dhatt, Head,
Vegetable Science. The session was ended with
vote of thanks.

àH$meZm| H$m {d‘moMZ
Release of publications

S>m°. ‘hmOZ H$mo EZEMAmaS>rE’$ AdmS>©
NHRDF Award to Dr. Mahajan

‘oam Jm§d ‘oam Jm¡ad (E‘OrE‘Or) Ho$ A§VJ©V
J{V{d{Y¶m 
‘oam Jm§d ‘oam Jm¡ad ¶moOZm Ho$ VhV, 15 Jm§dm| ¶Wm
JS>mH$dm‹S>r, déS>o, JwbmZr, dm’$Jm§d, OdwcHo$, I‹S>H$dm‹S>r,
bmoZr, nm|S>odm‹S>r, Ym‘Zr, aZ‘bm, Jmogmgr, {‘Q>Jw‹S>dm‹S>r,
H$Ýhþa ‘ogmB©, I¡aodm‹S>r Am¡a I¡aoZJa ‘| J{V{d{Y¶m§ g§Mm{bV

Activities under MGMG
Under Mera Gaon Mera Gaurav scheme,
activities were carried out in fifteen villages viz.,
Gadakwadi, Varude, Gulani, Wafgaon,
Jawulke, Khadakwadi, Loni, Pondewadi,
Dhamni, Ranmala, Gosasi, Mitgudwadi,
Kanhur Mesai, Khairewadi and Khairenagar.
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H$s JBª& AmB©grEAma-S>rAmoOrAma Ho$ d¡km{ZH$m| Zo g‘¶
g‘¶ na {H$gmZm| H$mo ß¶mO Am¡a bhgwZ H$s CÞV àm¡Úmo{JH$s
Ho$ ~mao ‘| d¡km{ZH$ OmZH$mar CnbãY H$amB©& {d{^Þ {df¶m|
O¡go ZmerH$sQ> Am¡a amoJ à~§YZ, a~r ß¶mO H$s IwXmB© Am¡a
^§S>maU, ’$gbmonam§V à~§YZ, Iar’$ ß¶mO H$s IoVr,
nm¡Yembm V¡¶ma H$aZm Am{X na A§JrµH¥$V Jm§dm| ‘| Hw$b
{‘bmH$a 43 à{ejU H$m¶©H«$‘m| H$m Am¶moOZ {H$¶m J¶m
{Og‘| Hw$b 515 {H$gmZm| go gh^m{JVm H$s& AmB©grEAma-
S>rAmoOrAma Ho$ d¡km{ZH$ J«m‘dm{g¶m| Ho$ {Za§Va gånH©$ ‘| aho
Am¡a {H$gmZm| Ûmam H$s Om ahr {d{^Þ ’$gbm| H$s IoVr go
g§~§{YV {d{dY àH$ma Ho$ VH$ZrH$s ‘wÔm| H$mo g§~mo{YV H$aZo
Ho$ {bE Jm§dm| H$s nhMmZ H$s JB©& 18 OyZ, 2018 H$mo
AmB©grEAma-S>rAmoOrAma Ho$ 21 d| g§ñWmnZm {Xdg na EH$
H$m¶©H«$‘ H$m Am¶moOZ {H$¶m J¶m {Og‘| ‘oam Jm§d ‘oam Jm¡ad
¶moOZm Ho$ A§VJ©V AnZmE JE Jm§dm| go 25 àJ{Verb {H$gmZm|
Zo gh^m{JVm H$s& Bg Adga na ß¶mO Ho$ H§$Xm| Ho$ JwUdÎmm
nyU© CËnmXZ Ho$ {bE E‘OrE‘Or Jm§dm| go nm±M àJ{Verb
{H$gmZm| H$mo nwañH¥$V {H$¶m J¶m& Bg H$m¶©H«$‘ ‘| ß¶mO Am¡a
bhgwZ H$s AJ«V CËnmXZ àm¡Úmo{JH$s na S>m°. Eg. Eg. JmS>Jo,
d[að> d¡km{ZH$ Ûmam EH$ ì¶m»¶mZ àñVwV {H$¶m J¶m& {H$gmZm|
H$mo {ZXoemb¶ ‘| ß¶mO Am¡a bhgwZ na Mb ahr {d{^Þ
J{V{d{Y¶m| H$mo ̂ r {XIm¶m J¶m& ‘oam Jm§d ‘oam Jm¡ad H$m¶©H«$‘
Ho$ A§VJ©V AnZmE JE Jm§dm| ‘| d¡km{ZH$m| Ho$ EH$ Xb Zo
ñdÀN>Vm Ho$ ‘hËd Ho$ ~mao ‘| ^r OmJê$H$ {H$¶m& E‘OrE‘Or
Jm§dm| ‘| {H$gmZm| Ho$ gmW {‘bH$a ñdÀN> ^maV A{^¶mZ
(16-31 {Xg§~a, 2019) Ho$ VhV {d{^Þ ñdÀN>Vm
J{V{d{Y¶m| H$m g§MmbZ {H$¶m J¶m& AZwgy{MV Om{V Ho$
{H$gmZm| Ho$ {bE 22-23 ‘mM©, 2019 Am¡a 25-26 ‘mM©,
2019 Ho$ Xm¡amZ "'ß¶mO CËnmXZ àm¡Úmo{JH$s'' na Xmo
à{ejU H$m¶©H«$‘m| H$mo Am¶mo{OV {H$¶m J¶m& AZwgy{MV Om{V
Cn ¶moOZm (EggrEgnr) Ho$ VhV E‘OrE‘Or ¶moOZm Ho$
A§VJ©V AnZmE JE Jm§dm| go Hw$b 49 ß¶mO CËnmXH$m| Zo BZ
à{ejU H$m¶©H«$‘m| ‘| gh^m{JVm H$s& BZ à{ejU H$m¶©H«$‘m|
‘| CÞV {H$ñ‘m|, nm¡Yembm à~§YZ, CËnmXZ à{H«$¶mAm|,
Cd©aH$ à~§YZ, gyú‘ qgMmB©, ZmerH$sQ> {Z¶§ÌU, ’$gb H$s
IwXmB©, ^§S>maU, ’$gbmonam§V à~§YZ, {dnUZ, {H$gmZm| Ho$
gm‘m{OH$-Am{W©H$ ñVa H$mo ~‹T>mZo ‘| ñd¶§ ghm¶Vm g‘yhm|
H$s ^y{‘H$m O¡go {df¶m| na AmB©grEAma-S>rAmoOrAma Ho$
d¡km{ZH$m| Ûmam ì¶m»¶mZ {XE JE& AmB©grEAma-S>rAmoOrAma
Ho$ àm¶mo{JH$ àjoÌ ‘| MbmE Om aho à¶moJm| Ho$ gmW {H$gmZm|
H$mo {d{^Þ àH$ma H$s IoVr-à{H«$¶mAm| H$mo àX{e©V {H$¶m J¶m&
nmañn[aH$ MMm© gÌm| ‘| AmB©grEAma-S>rAmoOrAma Ho$

The scientists of ICAR-DOGR provided
scientific information to the farmers about
improved technology of onion and garlic time
to time. Total 43 training programmes on
different topics such as; pest and disease
management, rabi onion harvesting and
storage, post-harvest management, kharif onion
cultivation, nursery preparation, etc. were
organized in the adopted villages in which total
515 farmers were participated. The programme
organized on 21st Foundation Day of ICAR-
DOGR on 18th June 2018 at the Directorate was
attended by 25 progressive farmers from
adopted villages under Mera Gaon Mera
Gaurav scheme. Five progressive farmers from
MGMG villages were awarded for quality
production of onion bulbs on this occasion. In
the programme, a lecture on advanced
cultivation technologies of onion and garlic was
delivered by Dr. S. S. Gadge, Senior Scientist.
Awareness was imparted on the importance of
cleanliness were conducted by group of
scientists in the villages adopted under Mera
Gaon Mera Gaurav programme. The different
cleanliness activities under Swachh Bharat
Abhiyan (16-31 December 2019) were done
along with farmers of MGMG villages. Two
training programmes were organized for
scheduled caste farmers of MGMG villages on
“Onion Production Technology” during 22-23
March 2019 and 25-26 March 2019. Under
Scheduled Caste Sub Plan (SCSP) scheme, total
49 onion growers from villages adopted under
MGMG scheme participated in these training
programmes. Lectures were delivered by
scientists of ICAR-DOGR on improved
varieties, nursery management, cultivation
practices, fertilizer management, micro-
irrigation, pest control, harvesting, storage,
postharvest management, marketing, role of
SHGs in increasing socio-economic status of
farmers, etc. topics. The various agro-practices
were demonstrated to farmers with
experiments laid at ICAR-DOGR farm. The
queries of the farmers were answered by the
scientists of ICAR-DOGR in interactive
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AmB©grEAma-S>rAmoOrAma Zo ß¶mO H$s {H$ñ‘
^r‘m S>mH©$ aoS> Ho$ ~rO-CËnmXZ hoVw g‘PmoVm-
kmnZ na hñVmja
AmB©grEAma-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa Zo H¥${f CÞ{V CËnmXH$ H§$nZr, Amoñ‘mZm~mX go
21 ‘B©, 2018 H$mo ß¶mO H$s ^r‘m S>mH©$ aoS> {H$ñ‘ Ho$

ICAR-DOGR signs MoU for seed
production of onion variety Bhima Dark
Red
A Memorandum of Understanding was signed
between ICAR-Directorate of Onion and Garlic
Research, Rajgurunagar and Krishi Unnati
producer company, Osmanabad for truthful

sessions. The farmers also expressed their
views on the occasion. In valedictory function,
certificates were distributed to the participants.
The farmers were provided seed of ICAR-
DOGR varieties, fertilizers, pesticides and
technical bulletins. Dr. S. S. Gadge, Senior
Scientist (Agricultural Extension) coordinated
these training programmes. 

d¡km{ZH$m| Ûmam {H$gmZm| Ûmam nyN>o JE àým| Ho$ CÎma {XE JE&
Bg Adga na {H$gmZm| Zo ^r AnZo {dMma ì¶º$ {H$E&
g‘mnZ g‘mamoh ‘| à{V^m{J¶m| H$mo à‘mUnÌ {dV[aV {H$E
JE& AmB©grEAma-S>rAmoOrAma Ûmam CËnm{XV ~rO, Cd©aH$,
H$sQ>Zmer Am¡a VH$ZrH$s nwpñVH$mE§ {H$gmZm| H$mo Xr JBª& S>m°.
Eg. Eg. JmS>Jo, d[að> d¡km{ZH$, (H¥${f àgma) Zo BZ à{ejU
H$m¶©H«$‘m| H$m g‘Ýd¶ {H$¶m& 

AmB©grEAma-S>rAmoOrAma Ho$ 21d| g§ñWmnZm {Xdg na E‘OrE‘Or Jm§dm| Ho$ {H$gmZm| H$m gå‘mZ
Felicitation of farmers of MGMG villages on 21st Foundation Day of ICAR-DOGR

E‘OrE‘Or ¶moOZm Ho$ VhV A§JrH¥$V
Jm§dm| I¡aodm‹S>r, JwbmZr Am¡a I¡aoZJa ‘|
ñdÀN> ^maV A{^¶mZ 
(16-31 {Xg§~a, 2018)
Swachha Bharat Abhiyan
(16-31 December 2018) 
at Khairewadi, Gulani and
Khairenagar villages adopted
under MGMG scheme
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AmB©grEAma-S>rAmoOrAma Zo AnZm 21dm§
g§ñWmnZm {Xdg ‘Zm¶m 
^mH¥$AZwn-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo Zo 18 OyZ, 2018 H$mo AnZm 21dm§
g§ñWmnZm {Xdg ‘Zm¶m& S>rAmoOrAma Ho$ dV©‘mZ Am¡a nyd©
H$m{‘©H$m| Ho$ Abmdm, Bg H$m¶©H«$‘ ‘| OZOmVr¶ Cn ¶moOZm
VWm ‘oam Jm§d ‘oam Jm¡ad ¶moOZm Ho$ VhV {ZXoemb¶ Ûmam
AnZmE JE Jm§dm| Ho$ bJ^J 70 {H$gmZm| Zo ^mJ {b¶m& Bg
g‘mamoh Ho$ ‘w»¶ A{V{W S>m°. Ho$. B©. bdm§S>o, nyd©-{ZXoeH$,
AmB©grEAma-S>rAmoOrAma VWm nyd© Hw$bn{V, ~rEgHo$drdr,
Xmnmobr Wo VWm Bg‘o gpå‘{bV hmoZo dmbo AÝ¶ {d{eï>
A{V{W¶m| ‘| S>m°. nr.Eg. ZmB©H$, nyd© {ZXoeH$, AmB©grEAma-
^maVr¶ gãOr AZwg§YmZ g§ñWmZ, dmamUgr; S>m°. Eg.S>r.
gmd§V, {ZXoeH$, AmB©grEAma-amï´>r¶ A§Jya AZwg§YmZ H|$Ð,

ICAR-DOGR celebrated 21st Foundation
Day

ICAR-Directorate of Onion and Garlic
Research, Rajgurunagar, Pune celebrated its
21st Foundation Day on 18 June, 2018. Apart
from the present and past DOGR staff, the
programme was attended by around 70 farmers
from ICAR-DOGR adopted villages under
Tribal Sub Plan and Mera Gaon Mera Gaurav
schemes. The Chief Guest of this function was
Dr. K. E. Lawande, Ex-Director, ICAR-DOGR &
Ex-Vice Chancellor, BSKKV, Dapoli and the
guests of honour on this occasion were Dr. P. S.
Naik, Ex-Director, ICAR- Indian Institute of
Vegetable Sciences, Varanasi; Dr. S. D. Sawant,

gË¶nyU© bo~ëS> ~rO CËnmXZ Ho$ {bE EH$ g‘Pm¡Vm kmnZ
na hñVmja {H$E& Bg g‘Pm¡Vm-kmnZ na AmB©grEAma-
S>rAmoOrAma, amOJwéZJa Ho$ {ZXoeH$ S>m°. ‘oOa qgh Am¡a
H¥${f CÞ{V CËnmXH$ H§$nZr, Amoñ‘mZm~mX, ‘hmamï´> H$s Amoa
go H§$nZr Ho$ CnmÜ¶j lr ~mbmOr S>maoH$a Zo hñVmja {H$E&
Bg E‘Amo¶y H$m ‘w»¶ CÔoí¶ H¥${f CÞ{V CËnmXH$ H§$nZr
Ûmam AnZo ~rO ’$m‘© na AmB©grEAma-S>rAmoOrBAma,
amOJwéZJa Ho$ VH$ZrH$s gh¶moJ go {ZXoemb¶ Ûmam {dH${gV
ß¶mO H$s ^r‘m S>mH©$ aoS> {H$ñ‘ Ho$ gË¶nyU© bo~ëS> ~rOm| Ho$
CËnmXZ H$mo ~‹T>mZm h¡& ß¶mO H$s ̂ r‘m S>mH©$ aoS> {H$ñ‘ Iar’$
‘m¡g‘ Ho$ {bE Cn¶wº$ ß¶mO H$s {H$ñ‘ h¡ Omo à{VamonU Ho$
100-110 {XZm| Ho$ ^rVa n[an¹$ hmo OmVr h¡ Am¡a BgH$s
CnO j‘Vm 22-24 Q>Z/ho. h¡& ß¶mO H$s Bg {H$ñ‘ H$mo
^maV Ho$ N>ÎmrgJ‹T>, {X„r, JwOamV, h[a¶mUm, H$Zm©Q>H$, ‘Ü¶
àXoe, ‘hmamï´>, Amo{S>em, n§Om~, amOñWmZ Am¡a V{‘bZmSw>
amÁ¶m| Ho$ {bE g§ñVwV {H$¶m J¶m h¡& 

labeled seed production of Bhima Dark Red on
21 May, 2018. The MoU was signed by Dr.
Major Singh, Director ICAR-DOGR,
Rajgurunagar and Mr. Balaji Darekar, Sub-
president Krishi Unnati Producer Company,
Osmanabad, Maharashtra. The main objective
of this MoU is to augment the production of
truthful labeled seed of Bhima Dark Red by
Krishi Unnati Producer Company, on their seed
farm under the technical collaboration of ICAR-
DOGR. Bhima Dark red is kharif suitable onion
variety matures within 100-110 days after
transplanting having 22-24 t/ha yield potential.
This variety is recommended for Chhattisgarh,
Delhi, Gujarat, Haryana, Karnataka, Madhya
Pradesh, Maharashtra, Odisha, Punjab,
Rajasthan and Tamil Nadu states of India. 
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nwUo; VWm S>m°. Ho$. dr. àgmX, {ZXoeH$, AmB©grEAma-nwîn
g§dÕ©Z AZwg§YmZ {ZXoemb¶, nwUo em{‘b Wo& AmB©grEAma-
ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶, amOJwéZJa, Ho$
{ZXoeH$ S>m°. ‘oOa qgh Zo CnpñWV g^r A{V{W¶m| H$m
ñdmJV {H$¶m Am¡a CÝh| {ZXoemb¶ H$s CnbpãY¶m| go AdJV
H$am¶m& ‘w»¶ A{V{W Am¡a {d{eï> A{V{W¶m| Zo Bg {ZXoemb¶
Ûmam {H$E JE AZwg§YmZ H$m¶© H$s gamhZm H$s Am¡a ñQ>m°’$
H$mo ~YmB© Xr& Bg Adga na ß¶mO Am¡a bhgwZ CËnmXZ ‘|
CZHo$ Ûmam {H$E JE àe§gZr¶ H$m¶© Ho$ {bE 10 àJ{Verb
{H$gmZm| H$m gå‘mZ {H$¶m J¶m& godm {Zd¥Îm H$m{‘©H$m| H$mo ^r
Bg {ZXoemb¶ ‘| Xr JB© godm Ho$ {bE gå‘m{ZV {H$¶m J¶m&
O§Jbr ß¶mO E{b¶‘ Q>çy~amog‘ Ho$ nm¡Ym| H$mo g^r àJ{Ver
H$H¥$b {H$gmZm| H$mo {dV[aV {H$¶m J¶m Am¡a BZ nm¡Ym| Ho$
‘hËd Ho$ ~mao ‘| S>m°. {dO¶ ‘hmOZ Ûmam {dñV¥V ê$n go
~Vm¶m J¶m& Bg H$m¶©H«$‘ H$m g§MmbZ S>m°. amOrd H$mbo,
d¡km{ZH$ (H¥${f àgma) Ûmam {H$¶m J¶m& Bg Adga na
{H$gmZm| Ho$ g‘yhm| Ho$ ~rM ß¶mO Ho$ ~rOm| Ho$ n¡Ho$Q>m| H$m {dVaU
^r {H$¶m J¶m& 

Director, ICAR-NRCG, Pune; and Dr. K. V.
Prasad, Director, ICAR-DFR, Pune. Dr Major
Singh, Director, ICAR- DOGR, Rajgurunagar,
Pune welcomed the guests and briefed ICAR-
DOGR achievements. The Chief Guest and
Guests of honour appreciated the work being
done by the Directorate. On this occasion, ten
progressive farmers were felicitated for their
achievements in onion and garlic production.
Retired employees of the Directorate were also
felicitated for their services to the Directorate.
Plants of wild onion Allium tuberosum were
distributed among all the progressive farmers
and detail importance of these plants was given
by Dr. Vijay Mahajan. The programme was
compered by Dr. Rajiv Kale, Scientist
(Agricultural Extension).The packets of onion
seeds were also distributed among the farmers’
groups on this occasion. 

AmB©grEAma-S>rAmoOrAma Zo A§Vaamï´>r¶ ¶moJ
{Xdg ‘Zm¶m 
^mH¥$AZwn-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo ‘| 21 OyZ, 2018 H$mo A§Vaamï´>r¶ ¶moJ
{Xdg ‘Zm¶m J¶m {Og‘| g^r ñQ>m’$ gXñ¶m| Zo gh^m{JVm
H$s& {ZXoeH$ (à^mar) S>m°. dr. ‘hmOZ Zo h‘mao {XZ à{V{XZ
Ho$ OrdZ ‘| ¶moJ Ho$ ‘hËd Ho$ ~mao ‘| ~Vm¶m& lr am‘ ~moå~bo,
ZmoS>b A{YH$mar Ûmam ¶moJ Ho$ ~mao ‘| ~Vm¶m J¶m& BgHo$ nümV
45 {‘ZQ> VH$ ¶moJmä¶mg {H$¶m J¶m {Og‘| ¶moJ Ho$ {d{^Þ
AmgZm| Am¡a àmUm¶m‘m| H$mo ¶moJ AZwXoeH$m| Ho$ n¶©dojU ‘|
A§Vaamï´>r¶ ¶moJ {Xdg Ho$ àmoQ>moH$m°b Ho$ AZwgma {H$¶m J¶m&
Bg H$m¶©H«$‘ Ho$ g‘mnZ ‘| S>m°. amOrd H$mbo, d¡km{ZH$,
AmB©grEAma-S>rAmoOrAma, amOJwéZJa Zo YÝ¶dmX àñVmd
{X¶m& 

ICAR-DOGR celebrated International
Yoga Day

The International Yoga Day was organized at
ICAR-DOGR on 21 June 2018, in which all staff
members participated. Director (In-charge) Dr.
V. Mahajan briefed about the importance of
Yoga in our day-to-day life. Yoga lesson was
delivered by Shri. Ram Bomble, Nodal Officer,
Yoga, ICAR-DOGR. This was followed by 45
minutes yoga practice in which Yoga Asanas
and Pranayam were performed as per protocol
of International Yoga Day by the staff under
supervision of Yoga instructor. The programme
was ended with vote of thanks expressed by Dr.
Rajiv Kale, Scientist, ICAR-DOGR.
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nyd© {deof g{Md, S>o¶a Ed§ g{Md, AmB©grEAma
Zo {ZXoemb¶ H$m Xm¡am {H$¶m 
lr N>{~boÝÐ amCb, nyd© {deof g{Md (S>o¶a) Am¡a g{Md
(AmB©grEAma) Zo 17 OwbmB©, 2018 H$mo AmB©grEAma-
ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶, amOJwéZbJa H$m
Xm¡am {H$¶m& AnZo Bg ^«‘U Ho$ Xm¡amZ CÝhm|Zo {ZXoemb¶ Ho$
d¡km{ZH$m| Am¡a AÝ¶ H$m{‘©H$m| Ho$ gmW MMm© H$s& CÝhm|Zo
{ZXoemb¶ Ho$ {d{^Þ à¶moJembmAm| Am¡a ’$m‘© H$mo ^r XoIm&
ñQ>m°’$ Ho$ gmW MMm© H$aVo hþE lr amCb Zo ZB© {H$ñ‘m| H$mo
Omar H$aZo, CÞV ’$gb CËnmXZ Am¡a ’$gbmonam§V
àm¡Úmo{J{H$¶m| H$mo {dH${gV H$aZo ‘| Bg H|$Ð Ho$ ¶moJXmZ H$s
gamhZm H$s& d¡km{ZH$m| H$mo {XE JE g§~moYZ ‘|, lr. amCb
Xoe ‘| ~mOma àd¥{Îm¶m| (‘mH}$Q> Q´>¢S>) H$m {dûcofU, ‘yë¶ ‘|
CVma-M‹T>md VWm ‘yë¶ l¥§Ibm {dûcofU na emoY AÜæ¶Z
H$aZo H$m AZwamoY {H$¶m& CÝhm|Zo d¡km{ZH$m| go Anrb H$s {H$
do ß¶mO Ho$ joÌ ‘| {H$gmZm| H$s CËnmXH$ H§$n{Z¶m| H$mo AmJo
~‹T>mZo VWm ß¶mO H$s Amny{Îm© l¥§Ibm ‘| {~Mm¡{b¶m| H$mo H$‘
H$aHo$ Cn^moº$m Ho$ énE ‘| {H$gmZm| Ho$ A§e H$mo ~‹T>mZo H$m
à¶mg H$a|& CÝhm|Zo H$hm {H$ ß¶mO EH$ A{V ‘hËdnyU© ’$gb
h¡ Š¶m|{H$ ¶h h‘mao X¡{ZH$ Amhma H$m EH$ A{Zdm¶© {hñgm h¡
gmW hr ß¶mO Ho$ {Z¶m©V go ^maV H$mo {dXoer ‘wÐm H$s àm{á
hmoVr h¡ AV: d¡km{ZH$m| H$mo ß¶mO H$s CËnmXH$Vm H$mo ~‹T>mZo
VWm {H$gmZm| H$s Am¶ ‘| d¥pÜX Ho$ {bE gh^m{JVm Ñ{ï>H$moU
H$mo AnZmVo hþE gH$mamË‘H$ ^y{‘H$m Adí¶ {Z^mZr Mm{hE& 

Ex-Special Secretary DARE and
Secretary ICAR visits ICAR-DOGR,
Pune 

Sh. Chhabilendra Roul, Ex-Special Secretary
(DARE) & Secretary (ICAR) visited ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune 17 July 2018. During his
visit, he interacted with the scientist and other
staff of the institute. He also visited different
laboratories and farm of the institute. While
interacting with staff, Shri. Roul appreciated the
contribution of the centre in releasing new
varieties, development of improved production
and post-harvest technologies. In his address to
the scientists, Shri. Roul urged the scientists to
take up the research study for analyzing the
market trends, price fluctuations and value
chain analysis of onion in the country. He
appealed to the scientist to promote the
farmers’ producer companies in the onion to
enhance the farmers share in consumer rupee
by reducing middleman in onion supply
chain. 

He said that onion is a highly important crop as
it is part of the daily diet as well as due to
export of onion India earns more foreign
currency, therefore, scientists must play the
proactive role in participatory approach for
enhancing the productivity of onion and
increasing farmers’ income. 
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qhXr nIdm‹S>m
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo ‘| 14-28
{gV§~a, 2018 Ho$ Xm¡amZ qhXr nIdm‹S>m ‘Zm¶m J¶m& H$m¶©H«$‘
H$m àma§^ 14 {gV§~a 2018 H$mo qhXr H$m¶©embm Ho$ gmW
hþAm& qhXr H$m¶©embm Ho$ Xm¡amZ, AmB©grEAma-S>rAmoOrAma,
amOJwéZJa Ho$ {ZXoeH$ Zo qhXr ̂ mfm Ho$ ‘hËd na Omoa {X¶m&
lr nr. Eg. V§da, ghm¶H$ àemg{ZH$ A{YH$mar Am¡a qhXr
A{YH$mar Zo H$‘©Mm[a¶m| go qhXr ‘| A{YH$ H$m‘ H$aZo Am¡a
qhXr nIdm‹S>o Ho$ Xm¡amZ Am¶mo{OV {H$E OmZo dmbo H$m¶©H«$‘m|
‘| ^mJ boZo H$s Anrb H$s& Bg Xm¡amZ H$‘©Mm[a¶m| Ho$ {bE
AZoH$ à{V¶mo{JVmAm| H$m Am¶moOZ {H$¶m J¶m& BZ
à{V¶mo{JVmAm| ‘| H$‘©Mm[a¶m| Zo ~‹S>o CËgmh Ho$ gmW ^mJ
{b¶m& amï´>r¶ amgm¶{ZH$ à¶moJembm, nwUo Ho$ qhXr A{YH$mar
(godm{Zd¥Îm) S>m°. am‘ e§H$a ì¶mg g‘mnZ g‘mamoh Ho$ ‘w»¶
A{V{W Wo& AmB©grEAma-S>rAmoOrAma Ho$ {ZXoeH$ S>m°. ‘oOa
qgh Zo {ZXoemb¶ ‘| qhXr Ho$ CÎmamoÎma àJ{V hoVw {H$E JE

Hindi Fortnight

Hindi fortnight has been organized during 14-
28 September, 2018 at ICAR-DOGR. The
programme was started with Hindi workshop
on 14 September 2018. During the Hindi
workshop, Director, ICAR-DOGR emphasized
on importance of Hindi language. Shri. P. S.
Tanwar, AAO & Hindi Officer appealed the
staff to do more work in Hindi and participate
in the programmes during Hindi fortnight.
Various competitions were organized for staff
during this period. Staff participated in these
competitions with huge enthusiasm. Dr. Rama
Shankar Vyas, Hindi Officer (Retired), NCL,
Pune was the chief guest for the closing
ceremony. Dr. Major Singh, Director, ICAR-
DOGR highlighted the efforts made for the use
of Hindi at ICAR-DOGR. Dr. Vyas expressed

ñdV§ÌVm {Xdg ‘Zm¶m J¶m 
AmB©grEAma-S>rAmoOrAma Zo ^maV Ho$ 72d| ñdV§ÌVm {Xdg
H$mo ~‹S>o CËgmh Am¡a Xoe^{º$ Ho$ OÁ~o Ho$ gmW ‘Zm¶m& Bg
Adga na g§ñWmZ Ho$ ^dZ H$mo VrZ {XZm| VH$ am¡eZr go
àH$m{eV {H$¶m J¶m& 15 AJñV, 2018 H$mo P§S>m amohU Ho$
nümV, AmB©grEAma-S>rAmoOrAma Ho$ {ZXoeH$ S>m°. ‘oOa qgh
Zo {ZXoemb¶ Ho$ H$m{‘©H$m| H$mo g§~mo{YV {H$¶m& Bg Adga na
ñdV§ÌVm g§J«m‘ goZmZr lr {edam‘ har amOJwé H$s ehmXV
H$mo ¶mX H$aVo hþE CÝhm|Zo ~Vm¶m {H$ ^maV H$^r ^r amOJwé
Ho$ CËgmh Am¡a ~{bXmZ H$mo Zht ^yboJm& CÝhm|Zo {H$gmZm| Ho$
H$ë¶mU Ho$ {bE g§ñWmZ H$s CnbpãY¶m| Am¡a ¶moJXmZ na
àH$me S>mbm& CÝhmoZ| Adga na g~H$mo ew^H$m‘Zm Xr Am¡a
ñQ>m°’$ Ho$ ‘o[aQ>mo[a¶g (CËH¥$ï>) ~ƒm| H$mo nwañH$ma {dV[aV
{H$E&

Independence Day celebrated

ICAR-DOGR celebrated 72nd Independence

Day of India with enthusiasm and patriotic

spirits. The Institute building was illuminated

on the occasion for three days. After the flag

hosting on 15th August 2018, Dr. Major Singh,

Director, ICAR-DOGR addressed to the staff of

the institute. Remembering freedom fighter

martyr Shivram Hari Rajguru on this occasion,

he told that India would never forget Rajguru’s

courage and sacrifice for the independence. He

highlighted the Institute’s achievements and

contributions for the betterment of the farmers.

He congratulated and distributed prize to the

meritorious children of the staff.



dm{f©H$ à{VdoXZ / Annual Report 2018-19

211

à¶mgm| na àH$me S>mbm& S>m°. ì¶mg Zo {dœ ‘| qhXr ^mfm H$s
pñW{V Am¡a CnbpãY¶m| na AnZo {dMma ì¶º$ {H$E& Bg
Adga na {d{^Þ à{V¶mo{JVmAm| Ho$ {dOoVmAm| H$mo nwañH$ma
{XE JE& lr nr. Eg. V§da Zo H$m¶©H«$‘ H$m g§MmbZ {H$¶m&
H$m¶©H«$‘ Ho$ A§V ‘| S>m°. E. Oo. Jwám Zo YÝ¶dmX kmnZ {H$¶m&

his views on status and achievements of Hindi
language in the World. The winners of various
competitions were given prizes. Shri. P. S.
Tanwar was compere of the programme.
Dr. A. J. Gupta gave vote of thanks.

AmB©grEAma-S>rAmoOrAma ‘| "'{S>{OQ>b ’$sëS>
~wH$'' na amï´>r¶ à{ejU H$m¶©embm H$m Am¶moOZ
^mH¥$AZwn-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo Ûmam AmB©grEAma-^maVr¶ H$XÝZ
AZwg§YmZ g§ñWmZ, h¡Xam~mX, Vob§JmZm Am¡a B§{S>¶Z gmogmBQ>r
Am°’$ E{b¶‘, nwUo Ho$ gh¶moJ go "'{S>{OQ>b ’$sëS> ~wH$''
na EH$ amï´>r¶ H$m¶©embm 29 {gV§~a, 2018 H$mo
amOJwéZJa, nwUo ‘| Am¶mo{OV H$s JB©& Bg H$m¶©embm H$m
CÔoí¶ gQ>rH$ Am¡a à‘m{UH$ S>mQ>m~og {dH${gV H$aZo Ho$ ~mao
‘| d¡km{ZH$m|, VH$ZrH$s ñQ>m°’$ Am¡a AmaE, EgAmaE’$ Ho$ ~rM
OmJê$H$Vm n¡Xm H$aZm Wm& AmB©grEAma g§ñWmZm| VWm AY©
emgH$s¶ g§JR>Zm| Ho$ bJ^J 70 à{V^m{J¶m| Zo Bg H$m¶©embm
‘| {hñgm {b¶m& Bg H$m¶©embm Ho$ CÓmQ>Z gÌ H$mo S>m°.
nr.Eg. ZmBH$, nyd© {ZXoeH$, AmB©grEAma-AmB©AmB©drAma
H$s AÜ¶jVm ‘| àma§̂  {H$¶m J¶m& AmB©grEAma-S>rAmoOrAma
Ho$ {ZXoeH$ S>m°. ‘oOa qgh Zo g^r à{V^m{J¶m| H$m ñdmJV
{H$¶m Am¡a EH$ {Z{X©ï> g‘¶ gr‘m ‘| AZwg§YmZ H$s JwUdÎmm
H$mo gånÞ H$aZo hoVw {ejm{dXm| g{hV H¥${f d¡km{ZH$m| Ho$ {bE
{S>{OQ>rH$aU H$s Amdí¶H$Vm na àH$me S>mbm& CÝhm|Zo Bg
~mV na {deof ~b {X¶m {S>{OQ>rH$aU g‘¶ H$s Oê$aV h¡
Am¡a ê$nm§VaU Ho$ {bE EH$ nyd©Amdí¶H$Vm h¡& S>m°. nr. Eg.
ZmBH$ Zo H$hm {H$ amï´>r¶ n[ag§n{Îm¶m| H$mo ~MmZo ‘| H¥${f joÌ
Ho$ {deofkm| H$mo {S>{OQ>b VH$ZrH$m| H$mo AnZmZm Mm{hE& S>m°.
EbZJmodZ, àYmZ d¡km{ZH$, AmB©grEAma-^maVr¶ H$XÞ
AZwg§YmZ g§ñWmZ, h¡Xam~mX Zo {S>{OQ>b ’$sëS> ~wH$ H$s

National Training workshop on “Digital
Field Book” organized at ICAR-DOGR
ICAR-Directorate of Onion and Garlic
Research, Rajgurunagar, Pune in collaboration
with ICAR-Indian Institute of Millets Research,
Hyderabad, Telangana and Indian Society of
Alliums, Pune organized National training
workshop on “Digital Field Book” on 29th

September, 2018 at Rajgurunagar, Pune. The
purpose of workshop was to create awareness
among scientists, technical staff and RA, SRF
about digital data recording for accurate and
authentic database development. About 70
participant from ICAR institutes and semi
government organizations participated in the
workshop. The inaugural session of workshop
started under chairmanship of Dr. P.S. Naik,
Ex-Director, ICAR-IIVR. Director Dr. Major
Singh, ICAR-DOGR, Rajgurunagar, Pune
welcomed the participants and highlighted the
need of digitalization for agricultural scientists
including academia for enriching quality of
research within time limit. He also stress upon
that digitalization is need of hour and
prerequisite for transformation. Dr. P. S. Naik
expressed that agriculture field specialists
should adopt digital technics to save the
national assets. Dr. Elangovan, Principal
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n¥ð>^y{‘ Am¡a BgHo$ {dH$mgH$Vm©Am|, EH$ ‘mo~mBb En. VWm
{H$gr ^r ’$gb ‘| Am§H$‹S>m| H$mo XO© H$aZo Ho$ {bE BgH$s
à{H«$¶m, gd}jU H$m CÔoí¶ VWm VWm e¡j{UH$ Oê$aVm| Ho$
~mao ‘| ~Vm¶m& S>m°. dr. ‘hmOZ, àYmZ d¡km{ZH$,
AmB©grEAma-S>rAmoOrAma Zo YÝ¶dmX àñVmd àñVwV {H$¶m&
Bg H$m¶©H«$‘ H$m g‘Ýd¶Z S>m° EbZJmodZ, nrEg,
AmB©grEAma-AmB©AmB©E‘Ama, h¡Xam~mX Am¡a AmB©grEAma-
S>rAmoOrAma H$s d¡km{ZH$ lr‘Vr A{œZr ~oZHo$, d¡km{ZH$,
AmB©grEAma-S>rAmoOrAma Zo {H$¶m& 

Scientist, ICAR-Indian Institute of Millets
research, Hyderabad informed about
background history and developers of digital
field book, a mobile app and its customization
process for data recording in any crop, survey
purpose and other academic needs. Dr. V.
Mahajan, Principal Scientist  expressed vote of
thanks. The programme was coordinated by
Dr. Elangovan, PS, ICAR-IIMR, Hyderabad and
Mrs. Ashwini Benke, Scientist, ICAR-DOGR.

CÎma àXoe Am¡a V{‘bZmSw> Ho$ àJ{Verb {H$gmZm|
Ho$ {bE à{ejU H$m¶©H«$‘ 
^mH¥$AZwn-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo Ûmam 08-10 AŠQy>~a, 2018 Ho$ Xm¡amZ
"'ß¶mO Am¡a bhgwZ H$s CËnmXZ àm¡Úmo{JH$s Am¡a BgHo$
{dnUZ'' na EH$ VrZ {Xdgr¶ à{ejU H$m¶©H«$‘ H$m
Am¶moOZ {ZoXoemb¶, nwUo ‘| {H$¶m& Bg à{ejU H$m¶©H«$‘ ‘|
CÎma àXoe Ho$ {d{^Þ {Obm| Ho$ àJ{Verb {H$gmZm|, àgma
A{YH$m[a¶m| VWm EZOrAmo Ho$ à{V{Z{Y¶m| g{hV 13
à{V^m{J¶m| Zo ^mJ {b¶m& Bg H$m¶©H«$‘ H$m CÓmQ>Z
AmB©grEAma-S>rAmoOrAma Ho$ {ZXoeH$ S>m°. ‘oOa qgh Zo {H$¶m&
CÝhm|Zo à{V^m{J¶m| H$m ñdmJV {H$¶m VWm CÝh| {ZXoemb¶
H$s AZwg§YmZ Am¡a àgma J{V{d{Y¶m| go AdJV H$am¶m& Bg
à{ejU Ho$ Xm¡amZ à{V^m{J¶m| H$mo CÞV {H$ñ‘m|, Zg©ar
à~§YZ, IanVdma {Z¶§ÌU, nmofU Am¡a Ob à~§YZ,
ZmerH$sQ> Am¡a amoJ à~§YZ, ’$gbmonam§V à~§YZ, g§gmYZ,
ß¶mO Am¡a bhgwZ CJmZo dmbo {H$gmZm| Ho$ gm‘m{OH$-Am{W©H$
ñVa H$mo gwYmaZo ‘| ñd¶§ ghm¶Vm g‘yhm| H$s ^y{‘H$m, ß¶mO
Ho$ ~rO H$m CËnmXZ, ‘yë¶ l¥§Ibm Am¡a ß¶mO Ho$ {dnUZ na
OmZH$mar Xr JB©& {H$gmZm| H$mo {d{^Þ {H«$¶mH$bmnm| Ho$ ~mao ‘|
ì¶mdhm[aH$ à{ejU {X¶m J¶m Am¡a BZH$m àXe©Z ^r {H$¶m
J¶m& CËnmXH$m|, ì¶dgm{¶¶m| VWm AÝ¶ ñQ>oH$hmoëS>am| Ho$ gmW

Training Programmes for progressive
farmers of Uttar Pradesh and Tamil Nadu
A three-days training programme on
‘‘Production Technology of Onion and Garlic
and its Marketing’’ was organized at ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar, Pune during 8-10 October 2018.
Total 13 participants including progressive
farmers, extension officers, and representatives
of NGOs from various districts of Uttar Pradesh
attended the training. The programme was
inaugurated by Dr. Major Singh, Director,
ICAR-DOGR. He welcomed the participants
and briefed about research and extension
activities of the Directorate. During the training,
participants were given information on
improved varieties, nursery management,
weed control, nutrient and water management,
pest and disease management, post-harvest
management, processing, role of self-help
groups in increasing socio-economic status of
onion and garlic farmers, and onion seed
production, value chain and marketing of
onion. Farmers were also taken to the Chakan,
Pune onion market for interaction with
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nmañn[aH$ {d‘e© Ho$ {bE {H$gmZm| H$mo MmH$U, nwUo Ho$ ß¶mO
Ho$ ~mOma ‘| bo Om¶m J¶m& amÁ¶ H¥${f à~§YZ g§ñWmZ,
ah‘mZIo‹S>m, bIZD$ Ho$ Egmo{eEQ> àmo’o$ga S>m°. Ama. Ho$.
qgh Zo à{ejU Ho$ g§MmbZ na g§Vmof àH$Q> {H$¶m& àË¶oH$
à{V^mJr H$mo à‘mUnÌm|, àH$meZm| VWm ß¶mO H$s ^r‘m e{º$
{H$ñ‘ Ho$ ~rO Ho$ {dVaU Ho$ gmW H$m¶©H«$‘ gånÞ hþAm& S>m°.
Ama. ~r. H$mbo, d¡km{ZH$ (H¥${f àgma) Zo YÝ¶dmX àñVmd
àñVwV {H$¶m& Bg H$m¶©H«$‘ H$m g‘Ýd¶Z S>m°. Eg. Eg. JmS>J>o,
d[að> d¡km{ZH$ (H¥${f àgma) VWm S>m°. Ama. ~r. H$mbo,
d¡km{ZH$ (H¥${f àgma) Ûmam {H$¶m J¶m&

producers, traders and other stakeholders. Dr.
R. K. Singh, Associate Professor, State
Agricultural Management Institute, Raheman-
kheda expressed satisfaction about conduction
of training. The programme concluded with the
distribution of certificates, publications and
seed of Bhima Shakti variety. Dr. R. B. Kale,
Scientist (Agricultural Extension) expressed
vote of thanks. The programme was
coordinated by Dr. S. S. Gadge, Senior Scientist
(Agricultural Extension) and Dr. R. B. Kale,
Scientist (Agricultural Extension).

"'ß¶mO Am¡a bhgwZ H$s d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s'' na
EH$ Bgr àH$ma Ho$ VrZ {Xdgr¶ à{ejU H$m¶©H«$‘ H$mo
AmB©grEAma-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo ‘| 12-14 {Xg§~a, 2018 Ho$ Xm¡amZ
Am¶mo{OV {H$¶m J¶m {Og‘| V{‘bZmSw> Ho$ Y‘m©nwar {Obo go
20 {H$gmZm| Zo gh^m{JVm H$s& Bg H$m¶©H«$‘ H$m CÓmQ>Z S>m°.
‘oOa qgh, {ZXoeH$ AmB©grEAma-S>rAmoOrAma Zo à{V^m{J¶m|
H$m ñdmJV {H$¶m VWm CÝh| {ZXoemb¶ H$s AZwg§YmZ Am¡a
àgma J{V{d{Y¶m| go AdJV H$am¶m& Bg H$m¶©H«$‘ ‘| d¡km{ZH$m|
bZo ß¶mO Am¡a bhgwZ H$s {d{^Þ àm¡Úmo{J{H$¶m| Ho$ ~mao ‘|
OmZH$mar Xr& AmB©grEAma-S>rAmoOrAma ‘| {H$gmZm| H$mo
ì¶mdhm[aH$ à{ejU Am¡a àXe©Z {X¶m J¶m& CËnmXH$m|,
ì¶dgm{¶¶m| VWm AÝ¶ ñQ>oH$hmoëS>am| Ho$ gmW nmañn[aH$ {d‘e©
Ho$ {bE {H$gmZm| H$mo MmH$Z, nwUo Ho$ ß¶mO Ho$ ~mOma ‘| bo
Om¶m J¶m& {H$gmZm| Zo ‘moer, nwUo ‘| {H$gmZ, H¥${f àXe©Zr
H$m ̂ r ̂ «‘U {H$¶m& AmË‘m, V{‘bZmSw> Ho$ à{ejU g‘Ýd¶H$
lr EZ. g|{Wb Hw$‘ma VWm {H$gmZm| Zo Bg à{ejU na g§Vmof
ì¶º$ {H$¶m& Bg H$m¶©H«$‘ H$m g‘Ýd¶Z S>m°. E. W§Jmgm‘r,
d¡km{ZH$ (‘¥Xm {dkmZ) Am¡a S>m°. àm§Obr EM. KmoS>Ho$,
d¡km{ZH$ (nmXn eara{H«$¶m{dkmZ) Ûmam {H$¶m J¶m&

Similarly, a three-days training programme on
“Scientific Production Technology in Onion
and Garlic” was organized at ICAR-DOGR,
Rajgurunagar, Pune during 12-14 December
2018, in which 20 farmers from Dharmapuri
district of Tamil Nadu participated. Dr. Major
Singh, Director, ICAR-DOGR welcomed the
participants and briefed about research and
extension activities of the Directorate. Scientists
gave information about various technologies
regarding onion and garlic. Practical and
demonstrations were also given to the farmers
at ICAR-DOGR. The farmers have visited
Chakan and Pune onion market, agricultural
exhibition KISAN at Moshi, Pune. Mr. N.
Senthil Kumar, Training Coordinator, ATMA,
Tamil Nadu and farmers expressed satisfaction
about the training. The programme was
coordinated by Dr. A. Thangasamy, Scientist
(Soil Science) and Dr. Pranjali H. Ghodke,
Scientist (Plant Physiology).
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70 dm§ JUV§Ì {Xdg ‘Zm¶m J¶m 
AmB©grEAma-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo ‘| 26 OZdar, 2019 H$mo 70dm§ JUV§Ì
{Xdg ‘Zm¶m J¶m& {ZXoeH$ S>m°. ‘oOa qgh Zo ÜdOmamohU

Celebration of 70th Republic Day

The 70th Republic Day was celebrated at ICAR-
Directorate of Onion and Garlic Research,
Rajgurunagar on 26 January, 2019. Dr. Major

gVH©$Vm OmJê$H$Vm gámh ‘Zm¶m J¶m 
H|$Ðr¶ gVH©$Vm Am¶moJ Ho$ {ZX}emZwgma ̂ mH¥$AZwn-ß¶mO Am¡a
bhgwZ AZwg§YmZ {ZXoemb¶, amOJwéZJa, nwUo ‘| 29
AŠQy>~a go 3 Zd§~a Ho$ Xm¡amZ "' ^«ï>mMma {‘Q>mAmo-Z¶m
^maV ~ZmAmo'' Wr‘ na gVH©$Vm OmJê$H$Vm gámh, 2018
H$m Am¶moOZ {H$¶m J¶m& 29 AŠQy>~a, 2018 H$mo {ZoXoemb¶
Ho$ g^r ñQ>m°’$ gXñ¶m| Ûmam gË¶{Zð>m, B‘mZXmar Am¡a
nmaX{e©Vm go {~Zm {H$gr ^«ï>mMma Ho$ g§ñWmZ ‘| gmd©O{ZH$
godmAm| H$mo ~ZmE aIZo H$s enW boH$a Bg gámh H$m àma§^
{H$¶m J¶m& gámh Ho$ Xm¡amZ ^«ï>mMma Ho$ {déÕ OZVm VWm
gaH$mar H$m{‘©H$m| ‘| OmJê$H$Vm n¡Xm H$aZo Ho$ {bE H$B©
H$m¶©H«$‘m| H$mo Am¶mo{OV {H$¶m J¶m {Og‘|, ~¡Zam| Am¡a nmoñQ>am|
Ûmam àXe©Z, ì¶m»¶mZ, {dÚmb¶m|, H$mboOm|, J«m‘ n§Mm¶V
Am¡a g§ñWmZ ‘| H$B© àH$ma H$s à{V¶mo{JVmAm| H$mo gpå‘{bV
{H$¶m& BZ à{V¶mo{JVmAm| Ho$ {dOoVmAm| H$mo nwañH$ma {dVaU
VWm {ZXoeH$ Am¡a g§ñWmZ Ho$ gVH©$Vm A{YH$mar Ho$ g§~moYZ
Ho$ gmW gVH©$Vm gámh, 2018 H$m 3 Zd§~a, 2018 H$mo
g‘mnZ hþAm&

Vigilance Awareness Week celebrated

ICAR-DOGR has observed Vigilance Aware-
ness Week, 2018 from 29 October, 2018 to 3
November, 2018 with the theme “Eradicate
Corruption-Build a New India” as per the
guidelines of Central Vigilance Commission.
The Observance Week was commenced with a
pledge on 29 October, 2018 by the staff of the
Directorate to maintain public service,
truthfulness, honesty and transparency without
corruption. During the Week, various
programmes were organized such as display of
banners and posters, lectures, various
competitions in school, college, Gram
Panchayat and Institute to create awareness
among the public and government employees
against corruption. With the prize distribution
to winners and remarks of the Director and
Vigilance Officer, the Vigilance Awareness
Week was concluded on 3 November, 2018.
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{H$¶m Am¡a g§ñWmZ Ho$ g^r H$m{‘©H$m| H$mo Bg {Xdg Ho$ ‘hËd
Am¡a BgHo$ gm‘§Oñ¶ Ho$ ~mao ‘| ~Vm¶m& Bg Adga na
{ZXoemb¶ Ho$ H$‘©Mmar H$ë¶mU g{‘{V Zo H$B© Iob
à{V¶mo{JVmAm| Am¡a gm§ñH¥${VH$ H$m¶©H«$‘m| H$m Am¶moOZ
{H$¶m& H$m¶©H«$‘ Ho$ A§V ‘| {dOoVmAm| H$mo nwañH$ma {dV[aV
{H$E JE& 

AmB©grEAma-S>rAmoOrAma Ûmam ImZo ¶mo½¶
E{b¶‘: MwZm¡{V¶m§ Am¡a Adga na EH$
A§Vaamï´>r¶ g§Jmoð>r H$m Am¶moOZ 
B§{S>¶Z gmogmBQ>r Am°’$ E{b¶åg Am¡a AmB©grEAma-ß¶mO
Am¡a bhgwZ AZwg§YmZ {ZXoemb¶, amOJwéZJa, nwUo Ûmam
"'ImZo ¶mo½¶ ß¶mO (E{b¶‘): MwZm¡{V¶m§ Am¡a Adga'' na
EH$ Mma {Xdgr¶ A§Vaamï´>r¶ g§Jmoð>r H$m Am¶moOZ ¶ed§Vamd
MìhmZ EHo$S>‘r Am°’$ S>odbn‘|Q> ES>{‘{ZñQ´>oeZ (¶eXm) ‘|
9-12 ’$adar, 2019 Ho$ Xm¡amZ gånÞ hþAm& S>m°. H$s{V©
qgh, nyd© AÜ¶j, EEgAma~r Bg g‘mamoh Ho$ ‘w»¶ A{V{W
Wo& S>m°. E.Ho$. qgh, S>rS>rOr, ~mJdmZr Am¡a ’$gb {dkmZ
VWm S>m°. Ho$. nr. {dœZmWm, Hw$bn{V, E‘nrHo$dr, amhþar Bg
g§Jmoð>r Ho$ {d{eï> A{V{W Wo VWm S>m°. Q>r. OmZH$sa‘Z, ES>rOr
(~mJdmZr) H$mo {deof Vm¡a Bg Bg Jmoð>r ‘| Am‘§{ÌV {H$¶m
J¶m Wm& S>m°. Ho$. B©. bdm§S>o, AÜ¶j, B§{S>¶Z gmogmBQ>r Am°’$
E{b¶åg; S>m°. ‘oOa qgh, {ZXoeH$, AmB©grEAma-
S>rAmoOrAma, nwUo; S>m°. Eg.EZ. nwar, nyd© Hw$bn{V, E‘nrHo$dr,
amhþar; S>m°. d|H$Q> ‘m¶§Xo, nyd© drgr, S>m°. nrS>rHo$dr, AH$mobm
VWm S>m°. dr. ‘hmOZ, H$m¶©H«$‘ Ho$ Am¶moOZ g{Md Bg Adga
na CnpñWV Wo&

S>m°. H$s{V© qgh Zo AnZr g§~moYZ ‘| Bg ~mV H$m C„oI {H$¶m
{H$ ^maV Zo ß¶mO CËnmXZ ‘| {d{eï> d¥{Õ àmá H$s h¡ Am¡a
Xoe ‘| ß¶mO Am¡a bhgwZ AZwg§YmZ Am¡a {dH$mg ‘| d¡km{ZH$m|
Zo àe§gZr¶ ¶moJXmZ {X¶m h¡& ß¶mO Ho$ ‘yë¶ go g§~§{YV
g§H$Q> H$mo Xÿa H$aZo Ho$ {bE Zr{V {Z‘m©U na A{YH$ Ü¶mZ
{XE OmZo H$s Oê$aV h¡& S>m°. E. Ho$. qgh Zo ^maV ‘| ß¶mO
Am¡a bhgwZ ‘| àm¡Úmo{JH$s {dH$mg Am¡a hñVm§VaU ‘|
AmB©grEAma-S>rAmoOrAma Ûmam {H$E JE à¶mgm| H$s gamhZm
H$s& hmbm§{H$ CÝhm|Zo H$hm {H$ ^§S>maU j‘Vm Ho$ {dH$mg Am¡a
’$gbmonam§V hmoZo dmbo ZwH$gmZ H$mo H$‘ H$aZo na A{YH$
Ü¶mZ XoZo H$s Amdí¶H$Vm h¡& ß¶mO CËnmXZ ‘| A§Va-
amÁ¶r¶ Ag‘mZVm go Tw>bmB© bmJV A{YH$ hmo OmVr h¡& Bg
joÌ ‘| à‘wI MwZm¡Vr ß¶mO Ho$ ‘yë¶m| ‘| pñWaVm bmZm VWm
{H$gmZm| H$s Am¶ H$mo Xmo JwZm H$aZm h¡& S>m°. Ho$. B©. bdm§S>o Zo
^§S>maU H$s j‘Vm ‘| d¥{Õ bmH$a Bgo 20 bmI go 40 bmI

Singh, Director, hosted the National Flag and
conveyed the importance of the day to all the
personnel of the Directorate in its reconciliation.
On this occasion, sports competition and
cultural programmes were organized by the
Employees' Welfare Committee. Prizes were
given to the winners.

ICAR-DOGR organizes an International
Symposium on Edible Alliums:
Challenges and Opportunities

The four-days long “International Symposium
on Edible Alliums: Challenges and
Opportunities” organized during 9-12 February
2019 by Indian Society of Alliums and ICAR-
Directorate of Onion and Garlic Research
(DOGR), Rajgurunagar, Pune at Yashwantrao
Chavan Academy of Development
Administration (YASHADA) concluded. Dr.
Kirti Singh Ex. Chairman of ASRB was the
Chief Guest of the function. Dr. A. K. Singh
DDG, Horticulture and Crop Science and Dr. K.
P. Vishwanatha, Vice Chancellor, MPKV,
Rahuri were the Guest of Honour and Dr. T.
Janakiram, ADG (Hort.) was special invitee for
the programme. Dr. K. E. Lawande, President,
Indian Society of Alliums, Dr. Major Singh
Director, ICAR-DOGR, Pune, Dr. S. N. Puri,
Former, VC, MPKV, Rahuri and Dr. Venkat
Mayande, Ex. VC, Dr. PDKV Akola and Dr. V.
Mahajan, organizing secretory were present on
the occasion. 

Dr. Kirti Singh in his address mentioned that
the India has achieved remarkable growth in
onion production and scientists have good
contribution in onion and garlic research and
development in the country. There is need of
more attention towards policy framework to
mitigate price crises in onion. Dr. A. K. Singh
appreciated the efforts of ICAR-DOGR taken in
technology development and transfer in onion
and garlic in India. However, there is need to
focus more on development of storage capacity
and minimization of post-harvest losses. Inter-
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amï´>r¶ {dkmZ {Xdg H$m Am¶moOZ 
AmB©grEAma-S>rAmoOrAma ‘| 28 ’$adar, 2019 H$mo
{ZXoemb¶ n[aga ‘| amï´>r¶ {dkmZ {Xdg H$m Am¶moOZ {H$¶m
J¶m {Og‘| AZwgy{MV Om{V Ed§ Zd~m¡Õ bS>{H$¶m| Ho$ {bE
gaH$mar Amdmgr¶ {dÚmb¶, Mm§S>mobr Ho$ 87 {dÚm{W©¶m| Am¡a
5 AÜ¶mnH$m| H$mo em{‘b {H$¶m J¶m& g§ñWmZ ‘| g§Mm{bV
àjoÌ Am¡a à¶moJembm narjUm| go {dÚm{W©¶m| H$mo n[a{MV
H$am¶m J¶m& Bg Adga na hmB©ñHy$b Ho$ {dÚm{W©¶m| Ho$ {bE

National Science Day celebrated 

ICAR-DOGR celebrated National Science Day
on 28th February, 2019 by involving 87 students
and five teachers of Government Residentials
School for Scheduled Caste and Neo-Buddhist
Girls, Chandoli at ICAR-DOGR, Rajgurunagar.
Students got exposure of field and laboratory
experiments being conducted in the institute.
On this occasion, quiz and debate competitions

Q>Z H$aZo H$s Amdí¶H$Vm na Omoa {X¶m& CÝhm|Zo H$hm {H$
nma§n[aH$ IoVr H$s Anojm A{YH$ ¶m§{ÌH$sH$aU, CÞV
^§S>maU, Cƒ CnO dmbr {H$ñ‘m| VWm ~mOmamoÝ‘wI CËnmXZ
H$s Va’$ ~Xbmd H$s Oê$aV h¡& S>m°. Ho$. nr. {dœZmWm Zo
H$hm {H$ {H$gmZm| H$mo {H$gmZ CËnmXH$ H§$n{Z¶m| Ho$ ê$n ‘|
g§J{R>V {H$E OmZo H$s Amdí¶H$Vm h¡ {Oggo CZH$s gm‘y{hH$
gm¡Xo~mOr H$s e{º$ ‘| d¥pÜX hmo gHo$& S>m°. Q>r. OmZH$sam‘ Zo
Bg g§Jmoð>r Ho$ ‘mÜ¶‘ go g^r ñQ>oH$hmoëS>am| H$mo EH$ ßboQ>’$m‘©
na bmZo ‘| g§ñWmZ Ûmam {H$E JE à¶mgm| H$s àe§gm H$s& Bg
g§Jmoð>r ‘| ^maV, OmnmZ, X{jU H$mo[a¶m VWm BOam¶b go
bJ^J 200 emoYH$Vm©Am|, {ejm{dXm|, CÚmoJn{V¶m| VWm AÝ¶
ñQ>oH$hmoëS>am| Zo gh^m{JVm H$s& Bg g§Jmoð>r H$m 9 gÌm| ‘|
g§MmbZ {H$¶m J¶m& à{V^m{J¶m| Zo {d{^Þ {df¶m|, AYæ¶Zm|
VWm Adgam| H$mo àñVwV {H$¶m Am¡a CZ na MMm© H$s& 

state disparity in onion production causes more
transportation cost. The major challenge is to
stabilize the prices of onion and doubling the
farmers’ income. Dr. K. E. Lawande stressed on
the need to increase the capacity of storage from
20 lakh to 40 lakh tonnes. The shift is needed
from traditional cultivation practices to more
mechanization, improved storage, high
yielding varieties and market-oriented
production. Dr. K. P. Vishwanatha appealed
that farmers need to be organized into Farmers
Producer Companies for increased collective
bargaining power. Dr. T Janakiram has
appreciated the efforts of the institute for taking
initiative for bringing various stakeholders on
the single platform with this symposium.In the
symposium, about 200 researchers, academi-
cians, industrialists and other stake-holders
from India, Japan, South Korea and Israel were
participated. The symposium was conducted in
nine sessions and issues, studies and
opportunities were presented and discussed by
various participants.
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{¹$O VWm dmX{ddmX à{V¶mo{JVm H$m ̂ r Am¶moOZ {H$¶m J¶m&
g^r {dÚm{W©¶m| H$mo {ejm Ho$ CÔoí¶ go ñHy$b ~¡J Am¡a boIZ
gm‘J«r Xr JB©& Am¶mo{OV à{V¶mo{JVmAm| ‘| {dÚm{W©¶m| Zo
g{H«$¶ gh^m{JVm H$s Am¡a nhbo VrZ {dOoVmAm| H$mo nwañH$ma
Am¡a à‘mUnÌ {XE JE& S>m°. ‘oOa qgh, {ZXoeH$,
AmB©grEAma-S>rAmoOrAma Zo {dÚm{W©¶m| H$mo g§~mo{YV {H$¶m
Am¡a {dkmZ {Xdg Ho$ ‘hËd na àH$me S>mbm& Bg H$m¶©H«$‘
H$m g‘Ýd¶Z S>m°. Eg. Oo. Jmd§S>o VWm S>m°. nr.EM. KmoS>Ho$
Ûmam {H$¶m J¶m& Bg H$m¶©H«$‘ H$m g§MmbZ S>m°. Ama.~r. H$mbo
Ûmam VWm S>m°. Eg.Eg. JmS>Jo Ûmam YÝ¶dmX km{nV {H$¶m
J¶m& 

were also conducted for high school students.
All the students were provided school bags and
writing kit for educational purpose. Students
actively participated in the competitions and
first three winners were felicitated with the
prizes and certificates. Dr. Major Singh,
Director, ICAR-DOGR addressed the students
and elaborated the importance of science day.
Programme was coordinated by Dr. S. J.
Gawande and Dr. P. H. Ghodke. Programme
was compered by Dr. R. B. Kale and vote of
thanks was given by Dr. S. S. Gadge.

A§Vaamï´>r¶ ‘{hbm {Xdg ‘Zm¶m J¶m 
AmB©grEAma-ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo ‘| 8 ‘mM©, 2019 H$mo "'A§Vaamï´>r¶ ‘{hbm
{Xdg'' ‘Zm¶m J¶m& S>m°. JrVm Hw$bH$Uu, ‘w»¶ {M{H$Ëgm
A{YH$mar, gaH$mar AñnVmb, M§Xmobr, {Obm nwUo Bg
H$m¶©H«$‘ H$s ‘w»¶ A{V{W Wt& CÝhm|Zo ‘{hbmAm| H$mo
àmoËgm{hV H$aVo hþE CZHo$ X¡{ZH$ OrdZ ‘| ñdmñÏ¶, ñdÀN>Vm
go g§~§{YV OmJê$H$Vm Ho$ ‘hËd H$mo {dñVma go ~Vm¶m& CÝhm|Zo
{ZH$Q> ̂ {dî¶ ‘| AnZo AñnVmb Ho$ ‘mÜ¶‘ go AmB©grEAmma-
S>rAmoOrAma H$s ‘{hbm H$m{‘©H$m| Ho$ {bE Q>rH$mH$aU Am¡a
{M{H$Ëgm narjU A{^¶mZ Am¶mo{OV H$aZo H$m dmXm {H$¶m&
S>m°. gwaoe Jmd§S>o, à^mar {ZXoeH$ Zo Bg {Xdg na g^r ‘{hbm
H$m{‘©H$m| H$mo ew^H$m‘ZmE§ Am¡a g§ñWmZ H$s àJ{V ‘| CZHo$
A‘yë¶ ¶moJXmZ Ho$ {bE CÝh| YÝ¶dmX {X¶m& Bg Adga na
a§Jmobr, g§JrV Hw$gu Am¡a W«mo ~m°b à{V¶mo{JVmAm| H$m Am¶moOZ
{H$¶m J¶m {Og‘| bJ^J 160 à{V^m{J¶m| Zo ^mJ {b¶m&
BZ à{V¶mo{JVmAm| ‘| ‘{hbmAm| Zo g{H«$¶ ^mJrXmar {Z^mB©
VWm àW‘ VrZ {dOoVmAm| H$mo nwañH$ma Am¡a à‘mUnÌ {X¶m
J¶m& ‘{hbm àH$moð> H$s gXñ¶ g{Md lr‘Vr A{œZr nr.

International Women's Day celebrated 

ICAR-DOGR, Rajgurunagar, Pune celebrated
“International Women’s Day” on 8 March,
2019. Dr. Geeta Kulkarni, Chief Medical
Superintendent, Govt. Hospital, Chandoli was
Chief Guest for the programme. She encou-
raged women and elaborated the importance of
health, hygiene related awareness in routine life
of women. She promised to organize vaccina-
tion and medical test campaign for ICAR-
DOGR women staff through their hospital in
near future. Dr. Suresh Gawande, In-Charge
Director wished all the women staff on this day
and thanks for their valuable contribution
towards Institute’s growth. Rangoli, Musical
Chair and throw ball competitions were
organized in which about 160 women
participated. The first three winners were
felicitated with the prizes and certificates. Mrs.
Ashwini P. Benke, Member Secretary, Women
Cell, briefed about the history of Women’s Day
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AmB©grEAma-S>rAmoOrAma Ûmam grEggrEgnr
¶moOZm Ho$ VhV à{ejU H$m¶©H«$‘m| H$s l¥§Ibm
H$m Am¶moOZ 
AmB©grEAma- ß¶mO Am¡a bhgwZ AZwg§YmZ {ZXoemb¶,
amOJwéZJa, nwUo AnZo b{jV J«mhH$m| H$mo ß¶mO Am¡a bhgwZ
àm¡Úmo{J{H$¶m| Ho$ àgma Ho$ {bE {Z¶{‘V ê$n go à{ejU
H$m¶©H«$‘ Am¶mo{OV H$aVm h¡& AZwgy{MV Om{V Ho$ {H$gmZm| Ho$
{bE 22 ‘mM© go 28 ‘mM©, 2019 (22-23 ‘mM©, 2019,
25-26 ‘mM©, 2019 Am¡a 27-28 ‘mM©, 2019) Ho$
Xm¡amZ VrZ à{ejU H$m¶©H«$‘ Am¶mo{OV {H$E JE& AZwgy{MV
Om{V Cn ¶moOZm Ho$ VhV, ‘hmamï´> Ho$ Hw$b 77 ß¶mO
CËnmXH$m| Zo BZ à{ejU H$m¶©H«$‘m| ‘| ^mJ {b¶m& CÓmQ>Z
g‘mamoh ‘|, AmB©grEAma-S>rAmoOrAma Ho$ {ZXoeH$ S>m°. ‘oOa
qgh Zo {H$gmZm| H$m ñdmJV {H$¶m Am¡a CÝh| JwUdÎmmnyU© CnO
Ho$ gmW ~ohVa CnO àmá H$aZo Ho$ {bE ß¶mO H$s IoVr H$s
CÞV VH$ZrH$ AnZmZo H$s gbmh Xr& S>m°. qgh Zo ‘m¡g‘ Ho$
AZwgma ß¶mO H$s CÞV {H$ñ‘m| H$s IoVr H$aZo na Omoa {X¶m&
S>m°. {dO¶ ‘hmOZ, àYmZ d¡km{ZH$ (~mJdmZr) Zo âbS>
qgMmB© H$s VwbZm ‘| {S´>n ¶m pñà§H$ba qgMmB© àUmbr Ho$
Cn¶moJ Ho$ gwPmd {XE Am¡a H$hm {H$ âbS> qgMmB© H$s VwbZm
‘| Bg àUmbr ‘| nmZr, l‘ H$s ~MV VWm AÝ¶ A{V[aº$
’$m¶Xo h¢& S>m°. E. Oo. Jwám, àYmZ d¡km{ZH$ (~mJdmZr) Zo
{H$gmZm| go AnZr AmOr{dH$m ‘| gwYma hoVw Bg ¶moOZm H$m
bm^ àmá H$aZo H$m AmJ«h {H$¶m& AmB©grEAma-S>rAmoOrAma
Ho$ d¡km{ZH$m| Ûmam CÞV {H$ñ‘m|, nm¡Yembm à~§YZ, IoVr Ho$
VarH$m|, Cd©aH$ à~§YZ, gyú‘ qgMmB©, H$sQ> {Z¶§ÌU, H$Q>mB©,
^§S>maU, ’$gbmonam§V à~§YZ, {dnUZ, {H$gmZm| H$s
gm‘m{OH$-Am{W©H$ pñW{V ‘| gwYma bmZo Ho$ ‘| EgEMOr H$s
^y{‘H$m Am{X na ì¶m»¶mZ {XE& AmB©grEAma-S>rAmoOrAma

ICAR-DOGR organises a series of
training programmes under SCSP
scheme

ICAR-Directorate of Onion and Garlic
Research, Rajgurunagar, Pune regularly
conducts training programmes for the
dissemination of onion and garlic technologies
to the targeted clientele. Three training
programmes were organized for scheduled
caste farmers on “Onion Production
Technology” during March 22-28, 2019 (March
22-23, 2019, March 25-26, 2019 and March 27-
28, 2019). Under Scheduled Caste Sub Plan
(SCSP) scheme, total 77 onion growers from
Maharashtra participated in these training
programmes. In inaugural function, Dr. Major
Singh, Director, ICAR-DOGR welcomed the
farmers and advised them to adopt advanced
technology for cultivation of onion to get better
yield along with the quality produce. Dr. Singh
emphasized to cultivate improved varieties of
onion according to season. Dr. Vijay Mahajan,
Principal Scientist (Horticulture) suggested for
the use of drip or sprinkler irrigation system to
save water, labour and have other added
advantages compared to flood irrigation. Dr. A.
J. Gupta, Principal Scientist (Horticulture)
urged to the farmers to get the benefit of the
scheme to improve their livelihood. Lectures
were delivered by scientists of ICAR-DOGR on

~oZHo$$ Zo ‘{hbm {Xdg Ho$ Am¶moOZ, BgH$s Amdí¶H$Vm VWm
BgHo$ ‘hËd Ho$ ~mao ‘| ~Vm¶m Am¡a YÝ¶dmX àñVmd {X¶m&

celebration, need and importance of Women's
Day, and expressed vote of thanks.
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’$m‘© ‘| g§Mm{bV à¶moJm| g{hV {H$gmZm| H$mo {d{^Þ H¥${f
nÕ{V¶m| H$m àXe©Z {H$¶m J¶m& nmañn[aH$ {d‘e© gÌm| ‘|
AmB©grEAma-S>rAmoOrAma Ho$ d¡km{ZH$m| Ûmam {H$gmZm| Ho$
gdmbm| H$m Odm~ {X¶m J¶m& Bg ‘m¡Ho$ na {H$gmZm| Zo ^r
AnZo {dMma ì¶º$ {H$E& g‘mnZ g‘mamoh ‘| à{V^m{J¶m| H$mo
à‘mU nÌ {dV[aV {H$E JE& {H$gmZm| H$mo AmB©grEAma-
S>rAmoOrAma Ûmam {dH${gV {H$ñ‘m| Ho$ ~rO, Cd©aH$,
H$sQ>ZmeH$ Am¡a VH$ZrH$s ~wbo{Q>Z| {dV[aV H$s JBª& S>m°.
Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f {dñVma) Am¡a S>m°. Ama.
~r. H$mbo, d¡km{ZH$ (H¥${f {dñVma) Zo BZ à{ejU H$m¶©H«$‘m|
H$m g‘Ýd¶ {H$¶m&

improved varieties, nursery management,
cultivation practices, fertilizer management,
micro-irrigation, pest control, harvesting,
storage, postharvest management, marketing,
role of Self Help Groups in increasing socio-
economic status of farmers, etc. topics. The
various agro-practices were demonstrated to
farmers with experiments laid at ICAR-DOGR
farm. The queries of the farmers were answered
by the scientists of ICAR-DOGR in the
interactive sessions. The farmers also expressed
their views on the occasion. In valedictory
function, certificates were distributed to the
participants. 

The farmers were provided seed of ICAR-
DOGR varieties, fertilizers, pesticides and
technical bulletins. Dr. S. S. Gadge, Senior
Scientist (Agricultural Extension) and Dr. R. B.
Kale, Scientist (Agricultural Extension)
coordinated the training programmes. 

EEggrAmB© Ho$ A§VJ©V H$m¡eb {dH$mg à{ejU
H$m Am¶moOZ
{XZm§H$ 28 ’$adar go 25 ‘mM©, 2019 Ho$ Xm¡amZ {ZXoemb¶
Zo E{J«H$ëMa pñH$b H$m¢{gb Am°’$ B§{S>¶m, Jwê$J«m‘ Ûmam
àm¶mo{OV 25 {XZm| H$m à{ejU H$m Am¶moOZ {H$¶m& amoOJma
CÝ‘wI H$m¡eb-CÞV ~rO CËnmXH$ {df¶ ‘| 20 à{ejwAm|
H$mo à{e{jV {H$¶m J¶m& à{ejU H$m g‘Ýd¶Z S>m°. {dœZmW
Ama. ¶bm‘„o, d¡km{ZH$ (~rO {dkmZ Am¡a àm¡Úmo{JH$s), S>m°.
amOrd H$mbo, d¡km{ZH$ (H¥${f {dñVma) Am¡a S>m°. Eg. Eg.
JmS>Jo, d[að> d¡km{ZH$ (H¥${f {dñVma) Zo {H$¶m& à{ejU Ho$

Skill development training under ASCI
conducted

Directorate conducted 25 days' training
programme during 28 February to 25 March
2019. It was sponsored by Agriculture Skill
Council of India, Gurugram. Twenty trainees
were trained for job oriented skill- Quality Seed
Grower. The training was coordinated by Dr.
Vishwanath R. Yalamalle, Scientist (Seed
Science & Technology), Dr. Rajiv Kale, Scientist
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200 K§Q>m| Ho$ gÌ ‘| ß¶mO H§$X CËnmXZ, ~rO CËnmXZ, nm¡Y
g§ajU, {dnUZ, ~rO narjU Am{X go g§~§{YV {d{^Þ
nhbwAm| na g¡Õm§{VH$ Am¡a ì¶mdhm[aH$ à{ejU {X¶m J¶m&
{ZXoemb¶ Ho$ g§H$m¶m| Ho$ Abmdm {ZOr ~rO H§$nZr, gaH$mar
EO|{g¶m| Am¡a àJ{Verb {H$gmZm| H$mo ~mhar g§gmYZ ì¶{º$
Ho$ ê$n ‘| ì¶m»¶mZ XoZo Ho$ {bE Am‘§{ÌV {H$¶m J¶m& S>m°.
lram‘ nmbdo, d[að> nmXn àOZH$, qOXb H«$m°n gmB§g àm.
{b{‘Q>oS> OmbZm; lr YZ§O¶ H$m|T>mbH$a, {Obm ~rO
à‘mUrH$aU A{YH$mar, nwUo; lr nwéfmoÎm‘ ’$mQ>o, CËnmXZ
à~§YH$, ‘hmamï´> amÁ¶ ~rO {ZJ‘ {b{‘Q>oS>, nwUo Am¡a
àJ{Verb {H$gmZ lr Zm‘Xodamd AT>mD$ Zo ì¶m»¶mZ {X¶m
Am¡a ~rO CËnmXZ ‘| AnZo AZw^dm| H$mo gmPm {H$¶m& ‘¥Xm
narjU, ~rO H$s JwUdÎmm ‘yë¶m§H$Z, {dnw§gZ (B‘mñHw$boeZ)
Am¡a namJU Am{X na H$B© ì¶mdhm[aH$ gÌ Am¶mo{OV {H$E
JE&

{H$gmZm| Ho$ IoV ‘| EŠgnmoOa {d{OQ>, àjoÌ {Xdg Am¡a
{d{Y¶m| Ho$ {Zê$nU Am¶mo{OV {H$E JE& {XZm§H$ 15 ‘mM©
2019 H$mo àJ{Verb {H$gmZ Am¡a ~rO CÚ‘r lr O¶H$m§V
Ho$ IoVm| H$m Xm¡am {H$¶m J¶m& Cgr {XZ, Ho$drHo$ Zmam¶UJm§d
H$s ¶mÌm H$s ^r ì¶dñWm H$s JB©& {H$gmZm| Ho$ IoV ‘| Xmo
{d{Y {Zê$nU Am¡a Xmo àjoÌ {Xdg Am¶mo{OV {H$E JE&
M¶{ZV à{ejwAm| Ho$ Abmdm ñWmZr¶ J«m‘rUm| H$mo ̂ r H$m¶©H«$‘m|
Ho$ {bE Am‘§{ÌV {H$¶m J¶m& {XZm§H$ 19 ‘mM©, 2019 H$mo
Io‹S> VmbwH$m Ho$ qeJmS>oodm‹S>r Am¡a {hdao Jm§d ‘| Xmo àjoÌ {Xdg
Am¡a Xmo {H$gmZ g§Jmo{ð>¶m| H$m Am¶moOZ {H$¶m J¶m& {XZm§H$
23 ‘mM©, 2019 H$mo Hw$ad§S>r Am¡a Xm|S>o Jm§d ‘| JwUdÎmm¶wº$
~rO CËnmXZ Ho$ ~mao ‘| Am°Z-’$m‘© ~rO A§Hw$aU narjU na
{d{Y {Zê$nU {H$E JE& {XZm§H$ 25 ‘mM©, 2019 H$mo
EEggrAmB© Ho$ n¶©dojH$m| Ûmam A§{V‘ ‘yë¶m§H$Z {H$¶m J¶m&
g^r à{V^m{J¶m| Zo narjm CÎmrU© H$s VWm g^r H$mo à‘mUnÌ
Omar {H$E JE&

(Agricultural Extension) and Dr. S. S. Gadge,
Senior Scientist (Agricultural Extension). The
training consists of 200 hrs. of theory and
practical session on various aspects of onion
bulb production, seed production, plant
protection, marketing, seed testing, etc. Apart
from faculty of the Directorate, external
resource personnel from private seed company,
government agencies and progressive farmers
were invited to deliver the lectures. Dr. Shriram
Palve, Senior plant breeder, Jindal Crop Science
Pvt. Ltd. Jalna; Shri. Dananjay Kondhalkar,
District Seed Certification officer Pune; Shri.
Purushottam Phate, Production Manager,
Maharashtra State Seed Corporation Ltd. Pune
and progressive farmer Shri. Namdevrao
Adhav delivered lecture and shared his
experiences in seed production. Several
practical sessions which include soil testing,
seed quality evaluation, emasculation and
pollination, etc. were conducted.

Exposure visit, field day and method
demonstrations were conducted at farmers'
fields. On 15th March 2019, visit to the field of
progressive farmer and seed entrepreneur Shri.
Jaykant was arranged. On the same day,
exposure visit to KVK Narayangoan was
conducted. Two method demonstrations and
two field days were conducted at farmers'
fields. In addition to the selected trainees, local
villagers were also invited for the events. On
19th March 2019, two field days and farmers'
seminar was conducted at Shingadewadi and
Hiware village of Khed taluka. On 23rd March
2019, method demonstrations on on-farm seed
germination testing for quality seed production
were conducted in villages viz., Kurwandi and
Donde. On 25th March 2019, final assessment
was done by ASCI invigilators. All the
participants passed in the test and the
certificates were issued. 
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AmB©grEAma-S>rAmoOrAma Zo ‘{hbm H$m{‘©H$m| Ho$
{bE ñdmñÏ¶ {e{da H$m Am¶moOZ
AmB©grEAma-S>rAmoOrAma, nwUo Zo J«m‘rU AñnVmb Mm§S>mobr,
{Obm nwUo Ho$ gh¶moJ go 26 ‘mM© 2019 H$mo {ZXoemb¶ ‘|
H$m‘ H$aZo dmbr ‘{hbmAm| Ho$ {bE ñdmñÏ¶ {e{da H$m
Am¶moOZ {H$¶m& Bg H$m¶©H«$‘ H$s AÜ¶jVm AmB©grEAma-
S>rAmoOrAma, amOJwéZJa Ho$ {ZXoeH$ S>m°. ‘oOa qgh Zo H$s
Ho$ & CÝhm|Zo ‘{hbm H$‘©Mm[a¶m| H$mo g§~mo{YV H$aVo hþE X¡{ZH$
OrdZM¶m© ‘| ñdmñÏ¶ Ho$ ‘hËd na Omoa {X¶m& g§ñWmZ Ho$
gmW-gmW amḯ> {Z‘m©U ‘| ‘{hbmAm| H$s ̂ y{‘H$m na ̂ r CÝhm|Zo
Omoa {X¶m& lr‘Vr A{œZr ~oZHo$, d¡km{ZH$ (AmZwdm§{eH$s
Am¡a nmXn àOZZ) Ed§ gXñ¶ g{Md, ‘{hbm àH$moð> Am¡a
lr‘Vr {dO¶m ^y‘H$a, EE’$EAmo Zo gaH$mar J«m‘rU
AñnVmb, Mm§S>mobr Ho$ H$‘©Mm[a¶m| Ho$ gmW Bg {e{da H$m
g‘Ýd¶ {H$¶m& AñnVmb H$s {M{H$Ëgm AYrjH$ S>m°. JrVm
Hw$bH$Uu Zo AmB©grEAma-S>rAmoOrAma, amOJwéZJa ‘|
{M{H$Ëgm Om§M Ho$ {bE S>m°ŠQ>a, b¡~ VH$Zr{e¶Z Am¡a
n[aMmaH$ H$s EH$ Q>r‘ H$mo ^oOm& Bg {Z: ewëH$ Om§M {e{da
‘| 68 ‘{hbmAm| H$s Om±M H$s JB©& S>m°. Zohm, X§V {M{H$ËgH$
Zo g§H«$m‘H$ amoJm| go ~MZo Ho$ {bE Xm§Vm| H$s XoI^mb na Omoa
{X¶m Am¡a gmW hr Or^ Ho$ H¢$ga Ho$ ~mao ‘| ^r OmZH$mar Xr&
à‘wI à¶moJembm VH$Zr{e¶Z Zo ‘{hbmAm| ‘| OmJê$H$Vm Ho$
{bE {d{^Þ aº$ narjUm| Am¡a {deof ê$n go ñVZ H¢$ga,
A§S>me¶ Ho$ H¢$ga Am{X Ho$ ‘hËd H$mo g‘Pm¶m& hr‘mo½bmo{~Z
H$mC§Q>, EMAmB©dr Am¡a ‘w§h Ho$ H¢$ga g{hV X§V g‘ñ¶mAm|
Ho$ {bE ‘{hbmAm| H$s Om±M H$s JB©& lr‘Vr A{œZr ~oZHo$
Ûmam YÝ¶dmX àñVwV {H$¶m J¶m&

ICAR-DOGR organized health camp for
women staff
ICAR-DOGR in collaboration with Rural
Hospital, Chandoli, Dist. Pune organized
health camp for women working in the
organization on 26 March 2019. The
programme was chaired by Dr. Major Singh,
Director, ICAR-DOGR. In his address,  Dr.
Singh emphasized on the importance of health
in day-to-day activity and also on the role of
women in building an institution as well the
Nation. Mrs. Ashwini Benke, Scientist (Genetics
and plant breeding) & Member Secretary,
Women Cell and Mrs. Vijaya Bhumkar, AFAO,
coordinated the camp with the staff of
Government Rural Hospital, Chandoli. Dr.
Geeta Kulkarni, Medical Superintendent of
hospital deputed a team of doctors, lab
technician and attendants to execute the check-
ups at ICAR-DOGR. In total, 68 women were
checked in this free check-up camp. Dr. Neha,
Dentist stressed upon teeth care to avoid
infectious diseases as well as aware of tongue
cancer. Laboratory head technician explained
the importance of different blood tests and
other checkups especially breast cancer, ovary
cancer, etc. to create awareness among women.
The women were checked for their hemoglobin
count, HIV test and mouth cancer including
other related dental problems. The vote of
thanks was expressed by Mrs. Ashwini Benke.
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‘mZd g§gmYZ {dH$mg
Human Resource Development

à{ejU

H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

dr. ‘hmOZ

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

E. Oo. Jwám 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

Eg. Eg. JmS>Jo 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

E. W§Jmgm‘r 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

~mJdmZr ’$gbm| Ho$ [a‘moQ> g|qgJ AmYm[aV S>oQ>m {dûcofU Ho$ {bE
Amo[aE§Q>oeZ à{ejU H$m¶©H«$‘

24-25 OZdar, 2019 
E‘EZgrE’$gr, ZB© {X„r

{H$aU ^JV 

’$gb ‘mBH«$mo‘r{Q>[a¶mobm°Or ‘| àJ{V na J«rî‘H$mbrZ ñHy$b (g‘a ñHy$b) 26 {gV§~a go 16 AŠQy>~a, 2018 
H¥${f ‘hm{dÚmb¶, nwUo

dr. H$éßn¡¶m 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo
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O¡d {Z¶§ÌU EO|Q>m| Am¡a gyú‘Ordr H$sQ>ZmeH$m| Ho$ Am°Z-’$m‘© CËnmXZ na
à{ejU

18-27 ‘mM©, 2019 
amï´>r¶ nmXn ñdmñÏ¶ à~§YZ g§ñWmZ
(EZAmB©nrEME‘), h¡Xam~mX 

H$ë¶mUr Jmoa©onmQ>r 

{H$gmZm| H$s Am¶ ~‹T>mZo Ho$ {bE ’$gbmonam§V B§Or{Z¶[a¨J Am¡a C^aVo
VH$ZrH$s hñVjon na J«rî‘H$mbrZ ñHy$b

4-24 {gV§~a, 2018 
AmB©grEAma-gr’o$Q>, bw{Y¶mZm

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

amOrd ~r. H$mbo 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

H¥${f {dH$mg Ho$ {bE AmB©grQ>r hñVjonm| na erVH$mbrZ ñHy$b à{ejU
H$m¶©H«$‘

28 Zd§~a go 18 {Xg§~a, 2018
AmB©grEAma-Zm‘©, h¡Xam~mX

A{œZr nr. ~oZHo$

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

àm§Obr EM. KmoS>Ho$ 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

gm¡å¶m nr.Eg. 

AmB©grEAma-S>rAmoOrAma, B§ñQ>rQ>çyQ> Am°’$ {‘boQ> [agM©, h¡Xam~mX Am¡a
AmB©EgE, nwUo Ûmam Am¶mo{OV {S>{OQ>b ’$sëS> ~wH$ na amï´>r¶ à{ejU
H$m¶©embm

29 {gV§~a, 2018 
AmB©grEAma-S>rAmoOrAma, amOJwéZJa, nwUo

AemoH$ Hw$‘ma 

Amo[a¶|Q>oeZ à{ejU 12 AŠQy>~a, 2018 go 12 Zd§~a, 2018
AmB©grEAma-S>rAmoOrAma, amOJwaZJa, nwUo

ß¶mO (E{b¶‘ grnm Eb.) go ’$m‘m©H$moOo{ZH$ ’$mBQ>moHo${‘H$ëg Am¡a
Bg|{g¶b Am°¶b H$m {ZîH$f©U Am¡a ‘yë¶m§H$Z na ì¶mdgm{¶H$ AQ>¡M‘|Q>
à{ejU

19 Zd§~a, 2018 go 19 ’$adar, 2019
H¥${f {dkmZ {dœ{dÚmb¶, OrHo$drHo$, ~§Jbwé 
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H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

‘oOa qgh 

‘mZZr¶ dm{UÁ¶ Ed§ CÚmoJ VWm ZmJ[aH$ CÈ>¶Z ‘§Ìr lr gwaoe à^w H$s
AÜ¶jVm ‘| ‘hmamï´> ‘| H$m|H$U joÌ Ho$ {dH$mg Ho$ ‘wÔm| na ~¡R>H$

1 Aà¡b, 2018 AmB©grEAma ‘w»¶mb¶,
ZB© {X„r ìXmam {Obm H$boŠQ´>oQ>, aËZm{Jar

ß¶mO Am¡a bhgwZ na emoY narjUm| H$s {ZJamZr Ho$ {bE Zm{gH$ ‘| ß¶mO
Am¡a bhgwZ na EAmB©EZAmanr H|$Ð H$m Xm¡am 

19 Aà¡b, 2018 
EZEMAmaS>rE’$, Zm{gH$       

ß¶mO Am¡a bhgwZ na AZwg§YmZ narjUm| H$s {ZJamZr Ho$ {bE ß¶mO Am¡a
bhgwZ na EAmB©EZAmanr Ho$ H$aZmb Am¡a ~|Jbwé H|$Ð H$m Xm¡am 

22-26 Aà¡b, 2018 
AmB©grEAma-AmB©AmB©EMAma, ~§Jbwé 

S>rS>rOr (~mJdmZr {dkmZ) H$s AÜ¶jVm ‘| ~mJdmZr {dkmZ à^mJ H$s ~¡R>H$ 11 ‘B©, 2018 EgE‘S>r (EMEg),
AmB©grEAma ‘w»¶mb¶, ZB© {X„r 

’$gbm|/qOgm| H$s JwUdÎmm {deofVmAm| Am¡a ^maV ‘| dm{UpÁ¶H$ n¡‘mZo na
àg§ñH$aU Am¡a ‘yë¶ g§dY©Z hoVw CZH$s CnbãYVm' na ~¡R>H$

15 ‘B©, 2018 
S>rS>rOr (H¥${f B§Or{Z¶[a¨J), AmB©grEAma
‘w»¶mb¶, ZB© {X„r 

AmB©grEAma-S>rAmoOrAma H$s Š¶yAmaQ>r Ho$ gmW ß¶mO Am¡a bhgwZ
AZwg§YmZ na EAmB©EZAmanr narjUm| H$s {ZJamZr 

28 ‘B© go 1 OyZ, 2018 
EgHo$¶yEEgQ>rHo$, lrZJa 

ApIb ^maVr¶ ß¶mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a¶moOZm H$s 9dt
dm{f©H$ J«wn ~¡R>H$ 

8-10 OyZ, 2018 
nrE¶y, bw{Y¶mZm 

AmB©grEAma Ho$ g§ñWmZm| Ho$ H¥${f {d^mJ (E‘Eg) H$s B§Q>aµ’o$g ~¡R>H$ 20 OyZ, 2018 EZAmagr A§Jya, nwUo 

'H¥${f H$mo {Q>H$mD$ Am¡a bm^àX ~ZmZo' na amï´>r¶ nam‘e© ~¡R>H$, ^maV Ho$
Cn-amï´>n{V, Ho$ g{Md Ho$ gmW 'ñdamÁ¶ go gwamÁ¶ l¥§Ibm na amï´>r¶
nam‘e© ~¡R>H$"' H$s Xÿgar ~¡R>H$ 

21-22 OyZ, 2018
drEE‘EZAmB©grAmoE‘, doåZrH$m°‘, nwUo 

ß¶mO d bhgwZ Ho$ {bE ZmBQ> ñdmBb H$s àg§ñH$aU BH$mB© H$s ñWmnZm hoVw
S>m°. ~m~mgmho~ Aå~oS>H$a àm¡Úmo{JH$s {dœ{dÚmb¶, bmoZoao, {Obm am¶J‹T> ‘|
MMm© 

3 OwbmB©, 2018 
bmoZoao, {Obm am¶JS>

AmB©grEAma-EZAmB©EEgE‘ H$s Š¶yAmaQ>r Q>r‘ Am¡a nyd© AÜ¶j,
EEgAma~r, ZB© {X„r Ho$ gmW ~¡R>H$

8-9 OwbmB©, 2018 
AmB©grEAma-EZAmB©EEgE‘, ~mam‘Vr 

AmB©grEAma H$m 90 dm§ ñWmnZm {Xdg, AdmS>© g‘mamoh Am¡a {ZXoeH$m| H$m
gå‘obZ 

16-18 OwbmB©, 2018 AmB©grEAma
‘w»¶mb¶, EZEEggr n[aga, ZB© {X„r 

gãOr H$s {H$ñ‘m|, g§H$am| Am¡a E’$1 g§H$a H$s n¡V¥H$ bmBZm| H$s ‘yë¶-gyMr
Ho$ ~mao ‘| S>rS>rOr (~mJdmZr) Ho$ gmW ~¡R>H$ 

7 AJñV, 2018 
AmB©grEAma ‘w»¶mb¶, ZB© {X„r  

{‘Om©nwa Am¡a JmOrnwa Ho$ {H$gmZm| hoVw ß¶mO Am¡a bhgwZ Ho$ àXe©Z Ho$ {bE
AmB©grEAma-AmB©AmB©drAma, dmamUgr  

10-12 AJñV, 2018 AmB©grEAma-
S>rAmoOrAma, AmB©AmB©drAma'dmamUgr,
{‘Om©nwa Am¡a JmOrnwa 

gå‘obZ / g§Jmoð>r / go{‘Zma / H$m¶©embmE§ / g‘yh ~¡R>H|$
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H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

à~§YZ g{‘{V H$s 159 dt  ~¡R>H$ Am¡a EZEMAmaS>rE’$ H$s AZwg§YmZ Am¡a
{dH$mg J{V{d{Y¶m| H$s g‘rjm

19-21 AJñV, 2018 
EZEMAmaS>rE’$, ZB© {X„r

AZwg§YmZ narjUm| H$s {ZJamZr hoVw ß¶mO Am¡a bhgwZ na EAmB©EZAmanr Ho$
ZoQ>dH©$ H|$Ð, H$moQ>nwVbr 

1-4 {gV§~a, 2018 
H$moQ>nwVbr 

AmB©grEAma g§ñWmZm| Ûmam EZEggrEb H$mo gãOr ’$gbm| Ho$ ~rOm| H$s
Amny{V© Ho$ ‘wÔo na MMm© Ho$ {bE ‘hm{ZXoeH$, AmB©grEAma Ho$ gmW ~¡R>H$ 

3 AŠQy>~a, 2018 ES>rOr (~rO),
AmB©grEAma ‘w»¶mb¶, ZB© {X„r 

H¥${f {dkmZ H|$Ð (Ho$drHo$) H$s d¡km{ZH$ gbmhH$ma g{‘{V H$s ~¡R>H$ 6 AŠQy>~a, 2018 Ho$drHo$, ~mam‘Vr 

ß¶mO na emoY narjUm| H$s {ZJamZr Ho$ {bE boh H$m Xm¡am 8-11 AŠQy>~a, 2018 boh 

EAmB©EZAmanr Ho$ A§VJ©V ß¶mO Am¡a bhgwZ AZwg§YmZ narjUm| H$s
{ZJamZr H$aZm 

18-19 Zd§~a, 2018 
AmB©grEAma-AmB©AmB©EMAma, ~§Jbwé 

EZB©EM joÌ ‘| Q>rEgnr J{V{d{Y¶m| H$s {ZJamZr H$aZm 1-5 {Xg§~a, 2018 ‘oS>{O’o$‘m (ZmJmb¢S>)

Ho$drHo$ H$s M¶Z g{‘{V Ho$ gXñ¶ Ho$ ê$n ‘| H$m¶© 14-15 {Xg§~a, 2018 
Ho$drHo$, H$Zoar, H$moëhmnwa  

S>rS>rOr (~mJdmZr {dkmZ) Ho$ gmW ~¡R>H$ 5-8 OZdar, 2019 EgE‘S>r (~mJdmZr
{dkmZ), AmB©grEAma ‘w»¶mb¶, ZB© {X„r 

~mJdmZr {dkmZ H$m§J«og, 2019 16-19 OZdar, 2019 AmB©OrHo$dr, am¶nwa 

H$moQ>m ‘| bhgwZ na gå‘obZ Am¡a {X„r ‘| {ZXoeH$m| H$m gå‘obZ 26 OZdar go 2 ’$adar, 2019 H$moQ>m VWm
ES>rOr (g‘Ýd¶), AmB©grEAma, ZB© {X„r 

EZEMAmaS>rE’$ H$s 77 dt d¡km{ZH$ gbmhH$ma g{‘{V H$s ~¡R>H$ ‘| ^mJ 18 ’$adar, 2019 
EZEMAmaS>rE’$, ZB© {X„r 

EZAmB©EEgE‘ Ho$ 11 d| ñWmnZm {Xdg ‘| ^mJ 22 ’$adar, 2019 
AmB©grEAma-EZAmB©EEgE‘, ~mam‘Vr 

Ho$drHo$, Jm§YrZJa H$s ~¡R>H$ ‘| ^mJ 8-9 ‘mM©, 2019 Jm§YrZJa (JwOamV)

AmB©grEAma-AmB©EAmaAmB©, ZB© {X„r H$s ñZmVH$moÎma g‘Ýd¶ g{‘{V Ho$
nrOr N>mÌm| H$s Ah©H$ dmBdm-dmogr narjm Am¶mo{OV H$aZo Ho$ {bE ~mhar
narjH$ Ho$ ê$n ‘| ^mJ 

12 ‘mM©, 2019 AmB©grEAma-
AmB©EAmaAmB©, ZB© {X„r Ed§ AmB©grEAma-
AmB©AmB©EMAma, ~§Jbwé 

AmB©grEAma-AmB©AmB©EMAma, ~¢Jbwé ‘| ß¶mO Am¡a bhgwZ Ho$ ZoQ>dH©$ g|Q>a
na EAmB©EZAmanr Ho$ emoY narjUm| H$s {ZJamZr 

12 ‘mM©, 2019 AmB©grEAma-
AmB©AmB©EMAma, ~§Jbwé 

EAmB©EZAmaAmonrAmoOr H$s dm{f©H$ J«wn ~¡R>H$ H$s V¡¶mar Ho$ {bE
AmB©grEAma-AmB©EAmaAmB©, ZB© {X„r H$m Xm¡am 

19-20 ‘mM©, 2019 AmB©grEAma-
AmB©EAmaAmB©, ZB© {X„r

AmB©grEAma-AmB©AmB©drAma, dmamUgr Am¡a {‘µOm©nwa ‘| ß¶mO Ho$ àXe©Z
’$m‘© H$m Xm¡am 

27-30 ‘mM©, 2019 AmB©grEAma-
AmB©AmB©drAma, dmamUgr Am¡a {‘Om©nwa
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H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

dr. ‘hmOZ 

^maV Ho$ ‘mZZr¶ Cnamï´>n{V lr d|H¡$¶m Zm¶Sy> Ûmam d¡Hw§$R> ‘ohVm amï´>r¶
ghH$mar à~§YZ g§ñWmZ Ho$ g‘mnZ g‘mamoh ‘| gh^m{JVm 

22 OyZ, 2018 d¡Hw§$R> ‘ohVm amï´>r¶ ghH$mar
à~§YZ g§ñWmZ, nwUo

A{Ib ^maVr¶ ß¶mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ H$s 9 dt dm{f©H$
H$m¶©embm 

8-10 OwbmB©, 2018 
nrE¶y, bw{Y¶mZm

lr N>~rb|Ð amCb, {deof g{Md (S>o¶a) Am¡a g{Md (AmB©grEAma) Ho$ gmW
~¡R>H$  

16-22 OwbmB©, 2018 AmB©grEAma-
S>rAmoOrAma, amOJwéZJa, EZAmagr-A§Jya,
nwUo, Ho$drHo$-Zm{gH$, Am¡a§Jm~mX, ~m^boœa 

Zm~mS>© H$s joÌr¶ gbmhH$ma g{‘{V H$s ~¡R>H$  7 {gV§~a, 2018, Zm~mS>©, nwUo

’$gb ‘mZH$m| na H|$Ðr¶ Cn g{‘{V H$s 26 dt ~¡R>H$ 5 Zd§~a, 2018 H¥${f ^dZ, ZB© {X„r

{dœ ‘¥Xm {Xdg 5 {Xg§~a, 2018 Ho$drHo$, Zmam¶UJm§d

EQ>rAmaAmB©, nwUo H$s AmB©E‘gr Ho$ gXñ¶ Ho$ ê$n ‘| ~¡R>H$ ‘| ^mJ {b¶m 2 ‘mM©, 2019 grAmB©E’$B©, ‘w§~B©

EZAmB©EEgE‘ H$s g§ñWmZ à~§YZ g{‘{V (AmB©E‘gr) H$s 9dt ~¡R>H$,
~mam‘Vr 

28 ‘mM©, 2019 
EZAmB©EEgE‘, ~mam‘Vr

E. Oo. Jwám 

hmB{~«S> ‘yë¶m§H$Z narjU H$s {ZJamZr 18 Aà¡b, 2018 ~rO erVb grS²g
àmBdoQ> {b{‘Q>oS>, OmbZm

àOZH$ ~rO CËnmXZ H$s {ZJamZr 19 Aà¡b, 2018 Ho$drHo$, OmbZm

Q>rEgnr Ho$ VhV àXe©Zm| H$s {ZJamZr Am¡a dr{S>¶mo [aH$m°{Sª>J 10-11 ‘B©, 2018 Z§Xþa~ma

H¥${f H$ë¶mU A{^¶mZ Ho$ {bE AmH$m§jmË‘H$ {Obm Z§Xþa~ma (E‘Eg) Ho$
à^mar A{YH$mar Ho$ ê$n ‘| Zm{‘V

2018-19 Ho$ {bE 5 OyZ, 2018 
Z§Xþa~ma

EAmB©EZAmanrAmoOr H$s 9 dt dm{f©H$ g‘yh ~¡R>H$ ‘| ^mJ {b¶m 8-10 OyZ, 2018 nrE¶y, bw{Y¶mZm

Zm{gH$ ‘| e¡j{UH$ gÌ 2018-19 Ho$ {bE AmB©grEAma Ho$ 23 dm§
EAmB©B©B© Am¶mo{OV H$aZo Ho$ {bE n¶©dojH$ Ho$ ê$n ‘| ‘ZmoZrV

20-23 OyZ, 2018 
Zm{gH$

‘mZZr¶ H|$Ðr¶ EMAmaS>r ‘§Ìr lr àH$me Omd‹S>oH$a Ho$ gmW ~mVMrV Ho$
{bE ñQ>oH$ hmoëS>g© H$s H$s ~¡R>H$ 

24 OyZ, 2018 
Ho$drHo$, Zmam¶UJm§d 

ß¶mO Am¡a bhgwZ Ho$ {bE ZmBQ> ñdmBb ImX àg§ñH$aU BH$mB© H$s ñWmnZm
na MMm© Ho$ {bE S>m°. ~m~mgmho~ Aå~oS>H$a àm¡Úmo{JH$s {dœ{dÚmb¶, bmoZoao,
am¶J‹S> H$m Xm¡am 

3 OwbmB© 2018 
bmoZoao, am¶J‹S>

Ho$drHo$, Z§Xþa~ma Ho$ gh¶moJ go H¥${f H$ë¶mU A{^¶mZ H$m¶©H«$‘ Am¡a Q>rEgnr
Ho$ VhV Iar’$ àXe©Zm| H$s {ZJamZr 

9-10 OwbmB©, 2018 
Z§Xþa~ma
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H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

AmB©grEAma-EZ~rnrOrAma, ZB© {X„r ‘| S>rEZE q’$JaqàqQ>J àmoQ>moH$m°b
{dH${gV H$aZo Ho$ {bE ß¶mO ’$gb- J«wn ‘| {deofk Ho$ ê$n ‘| Am¶mo{OV
~¡R>H$ ‘| ^mJ 

7 {gV§~a, 2018 
ZB© {X„r

S>r¶yEg a~r ’$gbm| hoVw S>r¶yEg narjU-2018 H$s 14 dt g‘rjm ~¡R>H$ ‘|
^mJ

4-5 AŠQy>~a, 2018 
EZEEggr n[aga, ZB© {X„r 

Q>rEgnr J{V{d{Y¶m| Am¡a H¥${f H$ë¶mU A{^¶mZ H$s {ZJamZr 25-26 AŠQy>~a, 2018 
Ho$drHo$, Z§Xþa~ma

Ho$drHo$, A§~mOmoJmB© Ho$ à‘wI Am¡a EgE‘Eg Ho$ M¶Z hoVw M¶Z-g{‘{V Ho$
gXñ¶ Ho$ ê$n ‘| Zm{‘V

29-30 Zd§~a, 2018 
Ho$drHo$, A§~mOmoJmB©

Ho$drHo$, H$moëhmnwa- II Ho$ EgE‘Eg nX Ho$ M¶Z hoVw M¶Z-g{‘{V Ho$
gXñ¶ Ho$ ê$n ‘| Zm{‘V

16-17 {Xg§~a, 2018  
Ho$drHo$, H$moëhmnwa

Ho$drHo$, Z§Xþa~ma Ho$ gh¶moJ go Q>rEgnr àXe©Zm| H$s {ZJamZr 21-22 {Xg§~a, 2018 Z§Xþa~ma

^maVr¶ ~mJdmZr gmogmBQ>r Am¡a AmBOrHo$dr, am¶nwa, N>ÎmrgJ‹T> Ûmam g§¶wº$
ê$n go ^maVr¶ ~mJdmZr Ho$ ^{dî¶ H$mo AmH$ma XoZo na Am¶mo{OV 8 d|
^maVr¶ ~mJdmZr H$m§J«og 2019 ‘| ^mJ

17-20 OZdar, 2019 
N>ÎmrgJ‹T>

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga ‘|
gh^m{JVm 

9-12 ’$adar, 2019 
¶eXm, nwUo

g§gXr¶ ñWm¶r g{‘{V H$s AÜ¶¶Z ¶mÌm 27-28 ’$adar 2019 
amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo

CÎma àXoe Ho$ {‘Om©nwa {Obo Ho$ AXmo{hV joÌm| ‘| ß¶mO CËnmXZ H$mo ~‹T>mdm
XoZo Ho$ {bE dmamUgr ‘| godm B§Q>aZoeZb Ho$ gmW B§Q>aEŠeZ ~¡R>H$ ‘| ^mJ 

9-10 ‘mM©, 2019 
{‘Om©nwa (CÎma àXoe)

ß¶mO Am¡a bhgwZ àOZH$ ~rO CËnmXZ ßbm°Q>m| H$s {ZJamZr 15 ‘mM©, 2019 EZEMAmaS>rE’$, Zm{gH$ 

Eg. Eg. JmS>Jo 

Ho$drHo$ (ES>rQ>r), ~mam‘Vr Ûmam Am¶mo{OV {H$gmZm| H$s Am¶ H$mo BÞmodo{Q>d
EàmoM Ho$ ‘mÜ¶‘ go XmoJwZm H$aZm na A§Vam©ï´>r¶ gå‘obZ

9-11 Aà¡b 2018 
Ho$drHo$, ~mam‘Vr

AmB©EgE, nwUo Am¡a AmB©grEAma-S>rAmoOrAma,amOJwéZJa, nwUo Ûmam ImÚ
E{b¶‘: MwZm¡{V¶m§ Am¡a Adga na A§Vam©ï´>r¶ g§Jmoð>r

9-12 ’$adar 2019 
¶eXm, nwUo

AmB©grEAma-EQ>rEAmaAmB©, OmoZ VIII, nwUo Ho$ Ho$drHo$ H$s dm{f©H$ OmoZb
H$m¶©embm

5-7 ‘B© 2018 
E‘nrHo$dr, amhþar

Zd^maV ‘r{S>¶m g‘yh Ûmam Am¶mo{OV EJ«r- Q>oH$ {eIa gå‘obZ 21 Aà¡b 2018 H¥${f ‘hm{dÚmb¶, nwUo

AmB©AmB©nrE, ZB© {X„r Ûmam Am¶mo{OV ñdamÁ¶ go gwamÁ¶ l¥§Ibm ‘| H¥${f
H$mo {Q>H$mD$ Am¡a bm^Xm¶H$ ~ZmZm na amï´>r¶ nam‘e© 

21-22 OyZ 2018 
doåZrH$m°‘, nwUo
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H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

g§gXr¶ ñWm¶r g{‘{V H$s AÜ¶¶Z ¶mÌm 27-28 ’$adar 2019 
amï´>r¶ A§Jya AZwg§YmZ H|$Ð, nwUo

E. W§Jmgm‘r 

EAmB©EZAmanrAmoOr H$s Zm¡dt dm{f©H$ J«wn ~¡R>H$ OyZ 8-10, 2018 nrE¶y, bw{Y¶mZm

{ZH«$m H$s N>R>r dm{f©H$ g‘rjm ~¡R>H$ AJñV 7-8, 2018 
EZEEEg H$m°åßboŠg, ZB© {X„r

M‘Z ’o$O II H$s àma§{^H$ H$m¶©embm 19 {gV§~a, 2018 grB©EggrAmaE,
AmB©grEAma-AmB©EAmaAmB©, ZB© {X„r

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r: MwZm¡{V¶m§ Am¡a Adga ’$adar 9-12, 2019 ¶eXm, nwUo

{H$aU ^JV 

Obdm¶w n[adV©Z n[aÑí¶ Ho$ VhV ’$gb CËnmXZ Ho$ {bE nmXn
{’${O¶mobm°Or ‘| C^aVo éPmZ na AmB©Egnrnr doñQ> OmoZb go{‘Zma

4 AJñV, 2018 
E‘nrHo$dr, amhþar

ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga na A§Vam©ï´>r¶ g§Jmoð>r 9-12 ’$adar, 2019 ¶eXm, nwUo

H¥${f - nmoQ>©b na ZmoS>b A{YH$m[a¶m| Ho$ {bE H$m¶©embm 15-16 ’$adar, 2019 AmB©grEAma-
AmB©EEgAmaAmB©, ZB© {X„r

dr. H$éßn¡¶m 

EAmB©EZAmanrAmoOr H$s 9 dt dm{f©H$ H$m¶©embm 8-10 OyZ, 2018 nrE¶y, bw{Y¶mZm, n§Om~

{ZH«$m H$s dm{f©H$ g‘rjm H$m¶©embm 7-8 AJñV, 2018 EZEEggr, ZB© {X„r

8 dt ^maVr¶ ~mJdmZr H$m§J«og 17-21 OZdar, 2019 
AmB©OrHo$dr, am¶nwa

"'ImZo ¶mo½¶ E{b¶‘ : MwZm¡{V¶m§ Am¡a Adga "' na A§Vam©ï´>r¶ g§Jmoð>r 9-12 ’$adar, 2019 ¶eXm, nwUo

H$ë¶mUr Jmoao©nmQ>r 

ImÚ Am¡a H¥${f àg§ñH$aU joÌ hoVw gaH$mar ghm¶Vm ¶moOZmAm| na g§Jmoð>r 4 ‘B©, 2018 EZEE’$EAmaAmB©, nwUo

ß¶mO ^§S>maU na JmoXm‘ g‘rjm Q>r‘ H$s ~¡R>H$ 31AŠQy>~a, 2018 {S>{OQ>b Bån¡ŠQ>
ñ¹$m¶a (Q>rgrEg ’$mC§S>oeZ), Zm{gH$

AmaHo$drdmB©-aâVma Ho$ A§VJ©V Ama-E~rAmB© na ~¡R>H$ 22 Zd§~a, 2018 H¥${f ^dZ, ZB© {X„r

AmB©grEAma-EZAmagr A§Jya H$s AmB©Q>rE‘gr H$s ~¡R>H$ 20 Zd§~a, 2018 
AmB©grEAma-EZAmagrOr, nwUo

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo
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H$m¶©H«$‘ H$m erf©H$ {XZm§H$ Am¡a ñWmZ 

amOrd ~r. H$mbo 

A{^Zd Ñ{ï>H$moU go {H$gmZm| H$s Am¶ XmoJwZr H$aZo na A§Vam©ï´>r¶ gå‘obZ 9-11 Aà¡b, 2018 Ho$drHo$, ~mam‘Vr, nwUo

ImÚ àg§ñH$aU Am¡a CÚmoJ ‘§Ìmb¶, ZB© {X„r ‘| Am°naoeZ J«rÝg Ho$
g§MmbZ Ho$ g§~§Y ‘| nam‘e© ~¡R>H$

15 ‘B©, 2018 ImÚ àg§ñH$aU Am¡a CÚmoJ
‘§Ìmb¶, ZB© {X„r 

J«m‘rU H$m¶©H«$‘m| H$s ¶moOZm Ho$ {bE gbmhH$ma g{‘{V H$s ~¡R>H$ 13 OyZ, 2018 AmH$medmUr, nwUo

‘Ü¶ àXoe Am¡a N>ÎmrgJ‹T> amÁ¶m| Ho$ Ho$drHo$ H$s 25dt OmoZb H$m¶©embm 5-7 {gV§~a, 2018, OoEZHo$drdr, O~bnwa 

H¥${f {dH$mg Ho$ {bE AmB©grQ>r hñVjon na erVH$mbrZ ñHy$b à{ejU
H$m¶©H«$‘

28 Zd§~a go 18 {Xg§~a, 2018
AmB©grEAma-Zm‘©, h¡Xam~mX

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r: MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo

A{œZr nr. ~oZHo$

S>rAmoOrAma H$s ß¶mO {H$ñ‘ Ho$ àOZH$ ~rO CËnmXZ ßbm°Q> H$s {ZJamZr 9 Aà¡b, 2018 Ho$drHo$, bmVya

EAmB©EZAmanrAmoOr H$s 9 dt dm{f©H$ H$m¶©embm 1-2 OwbmB©, 2018 nrE¶y, bw{Y¶mZm

^maVr¶ ~mJdmZr H$m§J«og-2018 17-21 OZdar, 2019 AmB©OrHo$dr, am¶nwa

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo 

àm§Obr EM. KmoS>Ho$ 

EAmB©EZAmanrAmoOr H$s 9 dt dm{f©H$ H$m¶©embm 8-10 OyZ, 2018 nrE¶y, bw{Y¶mZm

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo

BÞmodo{Q>d EàmoM (A{^Zd Ñ{ï>H$moU) Ho$ ‘mÜ¶‘ go {H$gmZm| H$s Am¶ XmoJwZr
H$aZo na A§Vam©ï´>r¶ gå‘obZ

9-11 Aà¡b, 2018 
Ho$drHo$, ~mam‘Vr

Hw$bXrn Oo. 

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo

gm¡å¶m nr.Eg. 

AZmO Ho$ ZwH$gmZ H$s amoH$Wm‘: d¡km{ZH$ Ñ{ï>H$moU na H$m¶©embm 29-30 OZdar, 2018 
H$m°boO Am°’$ EJ«rH$ëMa, nwUo 

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo 

¶moJoe nr. ImS>o 

ImZo ¶mo½¶ E{b¶‘ na A§Vam©ï´>r¶ g§Jmoð>r : MwZm¡{V¶m§ Am¡a Adga 9-12 ’$adar, 2019 ¶eXm, nwUo 
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Title Date and Venue 

V. Mahajan

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

A.J.Gupta

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

S. S. Gadge

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

A. Thangasamy

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Orientation training programme for the remote sensing based
data analysis of horticultural crops

January 24-25, 2019 MNCFC, New
Delhi

Kiran Bhagat

Summer School on Advances in Crop Micrometeorology 26 September to 16 October, 2018
Department of Agricultural
Meteorology, College of Agriculture,
Pune

V. Karuppaiah 

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Training on On-Farm Production of Bio-Control agents and
Microbial Pesticides 

18-27 March, 2019 National Institute
for Plant Health Management
(NIPHM), Hyderabad

Kalyani Gorrepati

Summer school on Emerging post-harvest engineering and
technological interventions for enhancing farmer's income 

4-24 September, 2018 IC-R-CIPHET,
Ludhiana

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Trainings
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Title Date and Venue 

Rajiv B. Kale

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Winter School Training Programme on ICT interventions for -
gricultural Development

28 November to 18 December, 2018
ICAR-NAARM, Hyderabad

Ashwini P. Benke

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Pranjali H. Ghodke

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Soumia P.S.

National Training Workshop on Digital Field Book organized by
ICAR-DOGR, Institute of Millet Research, Hyderabad and ISA,
Pune

29 September 2018 
ICAR-DOGR, Rajgurunagar, Pune

Ashok Kumar

Orientation training 12 October, 2018 to 12 November, 2018
ICAR-DOGR, Rajgururnagar, Pune

Professional Attachment Training on Extraction and evaluation of
pharmacogenic phytochemicals and essential oils from onion 

19 November, 2018 to 19 February,
2019 UAS, GKVK, Bengaluru

Conferences/Symposiums/Seminars/Workshops/Group Meetings

Title Date and Venue 

Major Singh

Meeting on ‘Development issues in the Konkan Region in
Maharashtra’ under the chairmanship of Hon’ble Union Minister
of Commerce & Industry and Civil Aviation Shri Suresh Prabhu 

1 April, 2018 
District Collectorate, Ratnagiri 

Visit to AINRP on Onion and Garlic Centre at Nashik for
monitoring research trials on onion and garlic 

19 April, 2018 
NHRDF, Nashik

Visit to AINRP on Onion and Garlic Centre at Karnal and
Bangaluru for monitoring research trials on onion and garlic 

22-26 April, 2018 
ICAR-IIHR, Bangaluru 

Meeting of Horticultural Science Division under the chairmanship
of DDG (HS) organised by SMD (HS), ICAR, New Delhi

11 May, 2018 
ICAR, New Delhi



^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ / ICAR-Directorate of Onion and Garlic Research

232

Title Date and Venue 

Meeting on ‘Quality characteristics of crops/commodities and
their availability for commercial scale processing and value addi-
tion in India’ organised by DDG (Agri. Engg.), ICAR, New Delhi

15 May, 2018 
ICAR, New Delhi 

Monitoring AINRP on onion and garlic research trials along with
QRT Team of ICAR-DOGR 

28 May to 1 June, 2018 
SKUASTK, Srinagar 

IXth Annual Group Meeting of All India Network Research
Project on Onion and Garlic 

8-10 June, 2018 
PAU, Ludhiana 

ICAR Institutes Department of Agriculture (MS) Interface
meeting 

20 June, 2018 
ICAR-NRC Grapes, Pune 

National Consultation meeting on ‘Making Agriculture
Sustainable and Profitable’, second in the ‘Swarajya to Surajya
series of National Consultation Meetings’ Secretary to the Vice
President of India, New Delhi 

21-22 June, 2018 
VAMNICOM, Pune 

Dr. Babasaheb Ambedkar Technology University, Lonere, Dist.
Raigad for discussion on establishment of processing unit of night
soil for onion and garlic 

3 July, 2018 
Lonere, Dist. Raigad

QRT Team of ICAR-NIASM and interaction meeting with Ex-
Chairman, ASRB 

8-9 July, 2018 
ICAR-NIASM, Baramati 

90th Foundation Day of ICAR & Award Ceremony and Directors’
Conference 

16-18 July, 2018 
ICAR, NASC Complex, New Delhi 

Meeting with DDG (HS) regarding price list of vegetable varieties,
hybrids and parental lines of F1 hybrids

7 August, 2018 
ICAR, New Delhi

ICAR-IIVR, Varanasi and Mirzapur & Gazipur farmers for
demonstration of onion and garlic 

10-12 August, 2018 ICAR-DOGR at
IIVR-Varanasi, Mirzapur & Gazipur 

159th Management Committee Meeting and Review the R&D
activities of NHRDF 

19-21 August, 2018 
NHRDF, New Delhi 

Kotputli AINRP on Onion and Garlic network centre for
monitoring research trials 

1-4 September, 2018 
Kotputli 

Meeting with Director General, ICAR & discussed the issue of
supplying seeds of varieties of vegetable crops by ICAR Institutes
to NSCL 

3 October, 2018 
ADG (Seeds), ICAR, New Delhi 

Scientific Advisory Committee meeting of KVK 6 October, 2018 KVK, Baramati 

Visit to Leh for monitoring research trials on onion 8-11 October, 2018 Leh 

Monitoring AINRP Onion and Garlic research trials 18-19 November, 2018 
ICAR-IIHR, Bangaluru 

Monitoring TSP activities in NEH region 1-5 December, 2018 Medziphema 

Attended and act as Selection Committee Member of KVK 14-15 December, 2018 
KVK, Kaneri, Kolhapur 
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Title Date and Venue 

Meeting with DDG (HS) 5-8 January, 2019 SMD (HS), ICAR
Hqrs, at New Delhi 

Horticulture Science Congress 2019 16-19 January, 2019 
IGKV, Raipur 

Conference on Garlic at Kota and Directors’ Conference 26 January to 2 February, 2019 ADG
(Coordination) ICAR, New Delhi at
Kota 

Attended 77th Scientific Advisory Committee meeting of NHRDF 18 February, 2019 
NHRDF, New Delhi 

Attended 11th Foundation Day of NIASM 22 February, 2019 
ICAR-NIASM, Baramati 

Meeting organised by KVK, Gandhinagar 8-9 March, 2019 Gandhinagar (Gujarat) 

Attended as External Examiner for conducting qualifying viva
voce examination of PG student of coordinating committee of
post graduate ICAR-IARI, New Delhi 

12 March, 2019 ICAR-IARI, New Delhi
at ICAR-IIHR, Bangaluru 

ICAR-IIHR, Bangaluru for monitoring research trials of AINRP on
Onion and Garlic network centre 

12 March, 2019 
ICAR-IIHR, Bangaluru 

Visit to ICAR-IARI, New Delhi for preparation of Annual Group
Meeting of AINRPOG 

19-20 March, 2019 
ICAR-IARI, New Delhi 

Visit to ICAR-IIVR, Varanasi and demonstration plots of onion at
Mirzapur 

27-30 March, 2019 
ICAR-IIVR, Varanasi and Mirzapur 

V. Mahajan

Valedictory function at Vaikunth Mehta National Institute of
Cooperative Management inaugurated by Hon’ble Vice-President
of India Shri Venkaiah Naidu

22 June, 2018 
VAMNICOM, Pune

9th Annual Workshop on Onion and Garlic (AINRPOG) 8-10 July, 2018 PAU, Ludhiana

Meetings with Shri Chhabilendra Ruol, Secretary (ICAR) &
Special Secretary (DARE) 

16-22 July, 2018 ICAR-DOGR
Rajgurunagar, NRC Grapes, Pune,
KVKs at Nashik, Aurangabad and
Babhableshwar

Regional Advisory Committee meeting of NABARD 7 September, 2018, NABARD, Pune

26th meeting of Central Sub-Committee on crop Standards 5 November, 2018 Krishi Bhawan,
New Delhi

World Soil Day 5 December, 2018 KVK, Narayangaon

As a member attended IMC meeting of ATARI, Pune 28 March, 2019 ICAR-CIFE, Mumbai

IXth IMC meeting of NIASM, Baramati 28 March, 2019 
ICAR-NIASM, Baramati
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A.J.Gupta

Monitoring of hybrid evaluation trial 18 April, 2018
Beej Sheetal Seeds Pvt. Ltd, Jalna

Monitoring of breeder Seed Production 19 April, 2018, KVK, Jalna

Monitoring and video recording of demonstrations under TSP 10-11 May, 2018 Nandurbar

Nominated as Officer In-charge of Aspirational District
Nandurbar (MS) for Krishi Kalyan Abhiyan 

5 June, 2018 
Nandurbar

Participated in 9th Annual Group Meeting of AINRPOG 8-10 June, 2018 
PAU, Ludhiana

Nominated as Observer for conducting the 23rd AIEE of ICAR for
the Academic Session 2018-19 

20-23 June, 2018 
Nashik

Stake Holders Meet for interaction with Hon’ble Prakash
Javdekar, Union Minister HRD 

24 June, 2018 
KVK, Narayangaon

Visit to Dr. Babasaheb Ambedkar Technological University,
Lonere, Raigad for discussion on establishment of processing unit
of night soil manure for onion and garlic 

03 July 2018 
Lonere, Dist. Raigad

Krishi Kalyan Abhiyan Programme and monitoring of kharif
demonstrations under TSP during 2018-19 in collaboration with
KVK, Nandurbar 

9-10 July, 2018 
KVK, Nandurbar

Meeting as expert in the onion crop-group for development of
DNA Fingerprinting Protocol  

7 September, 2018 
ICAR-NBPGR, New Delhi

14th Review Meeting of DUS Test Centresfor Rabi Crops-2018  4-5 October, 2018 
NASC Complex, New Delhi

Monitoring of TSP activities and Krishi Kalyan Abhiyan 25-26 October, 2018 
KVK, Nandurbar

Nominated as Member of Selection Committee for Head and
SMS’s of KVK, Ambajogai

29-30 November, 2018 
KVK, Ambajogai

Nominated as Member of Selection Committee for SMS’s of KVK,
Kolhapur-II 

16-17 December, 2018
KVK, Kolhapur

Monitoring of TSP demonstrations in collaboration with KVK,
Nandurbar

21-22 December, 2018 
Nandurbar

Attended 8th Indian Horticulture Congress 2019 on shaping
future of Indian Horticulture jointly organized by The
Horticultural Society of India and IGKV, Raipur, Chhattisgarh 

17-20 January, 2019 
Raipur, Chhattisgarh

International Symposium on Edible Alliums: Challenges and
Opportunities” 

9-12 February, 2019 
YASHDA, Pune 

Study visit of Hon’ble Parliamentary Committee to Pune 27-28 February, 2019 
ICAR-NRCG, Pune



dm{f©H$ à{VdoXZ / Annual Report 2018-19

235

Title Date and Venue 

Interaction meeting with Sewa International at Varanasi to
promote onion production in unexploited areas of Mirzapur
district of UP 

9-10 March, 2019 
Mirzapur (UP)

Monitoring of onion and garlic breeder seed production plots 15 March, 2019 
NHRDF, Nashik

S. S. Gadge

International Conference on “Doubling the Farmers’ Income
through Innovative Approaches” organized by KVK (ADT),
Baramati

9-11 April 2018 
KVK, Baramati

International Symposium on “Edible Alliums: Challenges and
Opportunities” organized by ISA, Pune and ICAR-DOGR,
Rajgurunagar, Pune

9-12 February 2019 
YASHDA, Pune

Annual Zonal Workshop of KVKs of ICAR-ATARI, Zone VIII,
Pune

5-7 May 2018 
MPKV, Rahuri

Agri-Tech Summit organized by Navbharat Media Group 21 April 2018 
College of Agriculture, Pune

Swarajya to Surajya Series-National Consultation on “Making
Agriculture Sustainable and Profitable” organized by IIPA, New
Delhi

21-22 June 2018 
VAMNICOM, Pune

Study visit of Parliamentary Standing Committee 27-28 February 2019 
ICAR-NRCG, Pune

A. Thangasamy

IXth Annual group meeting of AINRPOG June 8-10, 2018 PAU, Ludhiana

VIth Annual Review meeting of NICRA August 7-8, 2018 
NAAS Complex, New Delhi

CHAMAN Phase II launching workshop September 19, 2018 
CESCRA, ICAR-IARI, New Delhi

International Symposium on Edible Alliums: Challenges and
Opportunities

February 9- 12, 2019 
YASHADA, Pune 

Kiran Bhagat

ISPP West Zonal Seminar on “Emerging Trends in Plant
Physiology for Crop Production under Climate Change Scenario”

4 August, 2018 
MPKV, Rahuri

International Symposium on “Edible Alliums: Challenges and
Opportunities”

9-12 February, 2019 
YASADHA, Pune

Workshop for Nodal Officers on KRISHI- Portal 15-16 February, 2019 
ICAR- IASRI, New Delhi

V. Karuppaiah 

IXth Annual Workshop on Onion and Garlic (AINRPOG) 8-10 June, 2018 PAU, Ludhiana 
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NICRA Annual Review Workshop 7-8 August, 2018 NASC, New Delhi

VIIIth Indian Horticultural Congress 17-21 January, 2019 IGKV, Raipur

International Symposium on Edible Alliums: Challenges and
Opportunities”

9-12 February, 2019 YASHADA, Pune.

Kalyani Gorepati

Seminar on Government Assistance Schemes for Food & Agro
Processing Sector 

4 May, 2018 
NAFARI, Pune

Meeting to review team “Godaam” on onion storage 31 October, 2018 
Digital Impact Square 
(TCS foundation), Nashik

Meeting on RABI under RKVY-RAFTAAR 22 November, 2018 
Krishi Bhawan, New Delhi

ITMC meeting of ICAR-NRCG, Pune 20 November, 2018 
ICAR-NRCG, Pune

International Symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019 
YASHADA, Pune

Rajiv B. Kale

International conference on Doubling the Farmers Income
through Innovative Approaches

9-11 April, 2018 
KVK, Baramati, Pune

Consultation meeting regarding operationalization of “Operation
Greens” at Ministry of Food Processing and Industries, New
Delhi

15 May, 2018 
Ministry of Food Processing and
Industries, New Delhi 

Advisory Committee Meeting of All India Radio, Pune to plan
rural programmes 

13 June, 2018 
Akashwani, Pune

25th Zonal Workshop of KVKs of Madhya Pradesh and
Chhattisgarh states 

5-7 September, 2018
ATARI & JNKVV Jabalpur (MP)

Winter School Training Programme on ICT interventions for
Agricultural Development

28 November to 18 December, 2018
ICAR-NAARM, Hyderabad

International Symposium on Edible Alliums: Challenges and
Opportunities.

9-12 February, 2019 
YASHADA, Pune

Ashwini P. Benke

Monitoring Breeder seed production plot of Onion variety ICAR-
DOGR 

9 April, 2018 
KVK, Latur

Indian Horticultural Congress-2018 17-21 January, 2019 
IGKV, Raipur 

International symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019 
YASHADA, Pune
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Pranjali H. Ghodke

IXth Annual Workshop on Onion and Garlic (AINRPOG) 8-10 June, 2018 
PAU, Ludhiana

International Symposium on Edible Alliums: Challenges and
Opportunities

9- 12 February, 2019 
YASHADA, Pune 

International Conference on Doubling the Farmers Income
through Innovative Approaches 

9-11 April, 2018 
KVK, Baramati

Kuldip J.

International Symposium on Edible Alliums: Challenges and
Opportunities 

9-12 February, 2019 
YASHADA, Pune

Soumia P.S.

Workshop on "Preventing Grain Losses: Scientific Approach" 29-30 January, 2018 
College of Agriculture, Pune

International symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019 
YASHADA, Pune

Yogesh P. Khade

International symposium on Edible Alliums: Challenges and
Opportunities

9-12 February, 2019 
YASHADA, Pune
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AmJ§VwH$
Visitors

AmB©grEAma-S>rAmoOrAma ‘| à{V{ð>V AmJ§VwH$m| H$s gyMr 

AmJ§VwH$ nX {XZm§H$

lr {edmOramd AmT>bamd
nmQ>rb g§gX gXñ¶, bmoH$g^m, {eê$a, nwUo 4 ‘B©, 2018

S>m°. nr. Eg. ZmB©H$ nyd© {ZXoeH$, AmB©grEAma-AmB©AmB©drAma, dmamUgr
18 OyZ, 2018 Ed§ 
9-12 ’$adar, 2019

S>m°. Ho$. dr. àgmX {ZXoeH$, AmB©grEAma-S>rE’$Ama, nwUo 18 OyZ, 2018

lr N>~rb|Ð amCb
nyd© {deof g{Md (S>o¶a) Am¡a g{Md, AmB©grEAma, ZB©
{X„r

17 OwbmB©, 2018

S>m° H$s{V© qgh
nyd© AÜ¶j, EgEgAma~r, H¥${f AZwg§YmZ ^dZ-&, 
ZB© {X„r

31 OwbmB©-1 AJñV, 2018 Ed§
9-12 ’$adar, 2019

àmo. Q>r. ‘mar‘wWw A{V[aº$ {ZXoeH$, dëS>© ZmoZr [agM© ’$mC§S>oeZ, MoÞB© 31 OwbmB©-1 AJñV, 2018

S>m°. Ama. S>r. Jm¡V‘ àmo’o$ga H$sQ>{dkmZ(godm{Zd¥Îm), nrV‘nwam, ZB© {X„r 31 OwbmB©-1 AJñV, 2018

S>m°. Ho$. B©. bdm§S>o 
nyd© Hw$bn{V, S>r~rEgHo$Ho$dr, Xmnmobr Am¡a nyd© {ZXoeH$,
AmB©grEAma-S>rAmoOrAma, nwUo

31 OwbmB©-1 AJñV, 2018

S>m°. BaoZ doW‘mZr S>rZ hm°{Q©>H$ëMa, Q>rEZE¶y, H$mo¶§~Qy>a 29-30 AJñV, 2018

S>m°. ‘Zrf Xmg
àYmZ d¡km{ZH$, ~mJdmZr, AmB©grEAma- H¥${f AZwgÝYmZ
^dZ-II, ZB© {X„r

29-30 AJñV, 2018

S>m°. Eg. Ho$. ¶mXd à‘wI d¡km{ZH$, ~rO {dkmZ, AmB©EAmaAmB©, ZB© {X„r 29-30 AJñV, 2018

S>m°. Eg. dr. g§Wr à‘wI d¡km{ZH$, AmB©grEAma-grAmB©grAma, ZmJnwa 29-30 AJñV, 2018

S>m°. Ho$. Ho$ nm§S>o à‘wI d¡km{ZH$, AmB©grEAma- AmB©AmB©EMAma, ~|Jbwé 29-30 AJñV, 2018

S>m°. E. nr. gy¶©d§er hoS>, ßbm§Q> n¡Wmobm°Or {d^mJ, ~rEgHo$drdr, Xmnmobr 29-30 AJñV, 2018

S>m°. gr‘m§Mb gmhÿ àmo’o$ga Am¡a ~«rS>a, H¥${f ‘hm{dÚmb¶, Amo¶yEQ>r, ^wdZoœa 29-30 AJñV, 2018

S>m°. E. VmbwH$Xma 
à‘wI d¡km{ZH$, OoZo{Q>Šg {d^mJ, AmB©grEAma-
AmB©EAmaAmB©, ZB© {X„r

29-30 AJñV, 2018

S>m°. Ho$.Eg.{ede§H$a
à^mJmÜ¶j Ed§ àYmZ d¡km{ZH$, ßbm§Q> {’${O¶mobm°Or Am¡a
~m¶moHo${‘ñQ´>r {d^mJ, AmB©grEAma-AmB©AmB©EMAma, ~|Jbwé

29-30 AJñV, 2018

S>m°. Eg. S>r. am‘Q>oHo$ à‘wI d¡km{ZH$, AmB©grEAma- EZAmagr A§Jya, nwUo 29-30 AJñV, 2018
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AmJ§VwH$ nX {XZm§H$

S>m°. Ama. S>r. am¶
nyd© à^mJmÜ¶j, O¡d agm¶Z {d^mJ, AmB©grEAma-
AmB©EAmaAmB©, ZB© {X„r

29-30 AJñV, 2018

S>m°. OJXre qgh
àYmZ d¡km{ZH$, ’$gb CËnmXZ, AmB©AmB©drAma, 
dmamUgr

29-30 AJñV, 2018

S>m°. E. Ho$. CnmÜ¶m¶ à‘wI d¡km{ZH$, AmB©grEAma-EZAmagr A§Jya, nwUo 29-30 AJñV, 2018

S>m°. Eg. nr. XÎmm 
à‘wI d¡km{ZH$, ‘¥Xm {dkmZ Am¡a H¥${f {dkmZ {d^mJ,
AmB©grEAma-AmB©EAmaAmB©, ZB© {X„r

29-30 AJñV, 2018

S>m°. E. Ho$. qgh
S>rS>rOr (~mJdmZr {dkmZ), H¥${f AZwgÝYmZ ^dZ-II, 
ZB© {X„r

9-12 ’$adar, 2019

S>m°. Ama. ~r. Xoe‘wI nyd© Hw$bn{V, E‘nrHo$dr, amhþar 9-12 ’$adar, 2019

S>m°. Ho$. nr. {dœZmWm Hw$bn{V, E‘nrHo$dr, amhþar 9-12 ’$adar, 2019

S>m°. dr. E‘. ‘m¶§Xo nyd© Hw$bn{V, nrS>rHo$dr, AH$mobm 9-12 ’$adar, 2019

S>m°. Q>r. OmZH$sam‘
ES>rOr (~mJdmZr {dkmZ), H¥${f AZwgÝYmZ ^dZ-II, 
ZB© {X„r

9-12 ’$adar, 2019

S>m°. Eg. EZ. nwar nyd©- Hw$bn{V, E‘nrHo$dr, amhþar 9 - 12 ’$adar, 2019

S>m°. EZ. nr. qgh {ZXoeH$, AmB©grEAma-EZAmB©EEgE‘, ~mam‘Vr 9-12 ’$adar, 2019

S>m°.. nr. Ho$. Jwám {ZXoeH$, EZEMAmaS>rE’$, ZB© {X„r 9-12 ’$adar, 2019

S>m°. ~r. Eg. Vmo‘a
à^mJmÜ¶j, dZñn{V {dkmZ {d^mJ, 
AmB©grEAma-AmB©EAmaAmB©, ZB© {X„r

9-12 ’$adar, 2019

S>m°. dmB©. Eg. ZoaH$a nyd©- Hw$bn{V, E‘nrHo$dr, amhþar 9-12 ’$adar, 2019

S>m°. nr. Eg. lr{Zdmg àYmZ d¡km{ZH$, AmB©grEAma-AmB©AmB©AmoAma, h¡Xam~mX 9-12 ’$adar, 2019

àmo. arZm H$‘|ËñH$mB© emoYH$Vm©, EAmaAmo, BµOamBb 9-12 ’$adar, 2019

àmo. Eg. Ho$. Xþ~o àmo’o$ga, ~rEM¶y, dmamUgr 9-12 ’$adar, 2019

S>m°. ZµOra Ah‘X Hw$bn{V, EgHo$¶yEg E§S> Q>r, lrZJa 9-12 ’$adar, 2019

br Om|J VmE
d¡km{ZH$, ß¶mO AZwg§YmZ g§ñWmZ, {O¶m|¾m‘ H¥${f AZwg§YmZ
Am¡a {dñVma godm, H$mo[a¶m JUamÁ¶

9-12 ’$adar, 2019

goImZ ¶y§
d¡km{ZH$, ß¶mO AZwg§YmZ g§ñWmZ, {O¶m|¾m‘ H¥${f AZwg§YmZ
Am¡a {dñVma godm, H$mo[a¶m JUamÁ¶

9-12 ’$adar, 2019

S>m°. Ama. EM. bú‘U à‘wI d¡km{ZH$,AmB©grEAma-AmB©AmB©EMAma, ~¢Jbmoa 9-12 ’$adar, 2019

S>m°. amOoœar Jm¶oZ àmo’o$ga, B§{Xam Jm§Yr H¥${f {dkmZ {dœ{dÚmb¶, am¶nwa 9-12 ’$adar, 2019
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The list of distinguished visitors to ICAR-DOGR is given below:

Visitor Designation Date

Mr Shivajirao Adhalrao
Patil

Member of Parliament, Lok Sabha, Shirur,
Pune

4 May, 2018

Dr P.S. Naik Ex. Director, ICAR-IIVR, Varanasi
18 June, 2018 & 
9-12 February, 2019

Dr K.V. Prasad Director, ICAR-DFR, Pune 18 June, 2018

Mr Chhabilendra Roul
Ex-Special Secretary, DARE & Secretary,
ICAR, New Delhi

17 July, 2018

Dr Kirti Singh
Former Vice Chancellor & Former Chairman,
ASRB, Jaunpur, UP

31 July - 1 August, 2018 & 
9 – 12 February, 2019

Prof. T. Marimuthu 
Additional Director, World Noni Research
Foundation, Chennai

31 July -1 August, 2018

Dr R.D. Gautam 
Prof. of Entomology (Retd.), Pitampura,
New Delhi

31 July -1 August, 2018

Dr K.E. Lawande 
Ex-Vice Chancellor, DBSKKV, Dapoli, & Ex-
Director, ICAR-DOGR, Pune 

31 July - 1 August, 2018

Dr Irene Vethamani Dean, Horticulture, TNAU, Coimbatore 29– 30 August, 2018

Dr Manish Das
Principal Scientist, Horticulture, ICAR-
Krishi Anusandhan Bhavan II, New Delhi

29 – 30 August, 2018

Dr S.K. Yadav
Principal Scientist, Division of Seed Science,
ICAR-IARI, New Delhi

29 – 30 August, 2018

Dr S.V. Santhi Principal Scientist, ICAR-CICR, Nagpur 29 – 30 August, 2018

Dr K.K. Pandey Principal Scientist, ICAR- IIHR, Bengaluru 29 – 30 August, 2018

Dr A.P. Suryavanshi
Head, Department of Plant Pathology,
BSKVV, Dapoli

29 – 30 August, 2018

Dr Sìmanchal Sahu
Professor and Breeder DPBG, Colllege of
Agriculture, OUAT, Bhubaneshwar

29 – 30 August, 2018

Dr. A. Talukdara 
Principal Scientist, Division of Genetics,
ICAR- IARI, New Delhi

29 – 30th August, 2018

Dr K.S. Shivashankar
Head, Deptt. of Plant Physiology and
Biochemistry, ICAR-IIHR, Bengaluru

29 – 30 August, 2018

Dr S.D. Ramteke Principal Scientist, ICAR- NRC Grapes, Pune 29 – 30 August, 2018

Dr R.D. Rai
Ex- Head, Division of Biochemistry, ICAR-
IARI, New Delhi

29 – 30 August, 2018

Dr Jagdish Singh
Principal Scientist, Crop Production, IIVR,
Varanasi

29 – 30 August, 2018
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Visitor Designation Date

Dr A.K. Upadhyay Principal Scientist, ICAR-NRC Grapes, Pune 29 – 30 August, 2018

Dr S.P. Datta
Principal Scientist, Division, Division of Soil
Science and Agril Chemistry, ICAR- IARI,
New Delhi

29 – 30 August, 2018

Dr A.K. Singh
DDG (Horticultural Science), Krishi
Anusandhan Bhawan- II, New Delhi

9 – 12 February, 2019

Dr R.B. Deshmukh Ex-Vice Chancellor, MPKV, Rahuri 9 – 12 February, 2019

Dr K.P. Vishwanatha Vice Chancellor, MPKV, Rahuri 9 – 12 February, 2019

Dr V.M. Mayande Ex- Vice Chancellor, PDKV, Akola 9 – 12 February, 2019

Dr T. Janakiram ADG (Horticultural Science), Krishi
Anusandhan Bhawan- II, New Delhi 9 – 12 February, 2019

Dr S.N. Puri Ex- Vice Chancellor, MPKV, Rahuri 9 – 12 February, 2019

Dr N.P. Singh Director, ICAR-NIASM, Baramati 9 – 12 February, 2019

Dr P.K. Gupta Director, NHRDF, New Delhi 9 – 12 February, 2019

Dr B.S. Tomar Head, Division of Vegetable Sciences, ICAR-
IARI, New Delhi 9 – 12 February, 2019

Dr Y.S. Nerkar Ex- Vice Chancellor, MPKV, Rahuri 9 – 12 February, 2019

Dr P.S. Srinivas Principal Scientist, ICAR-IIOR, Hyderabad 9 – 12 February, 2019

Prof. Reena Kamentsky Researcher, ARO, Israel 9 – 12 February, 2019

Prof. S.K. Dubey Professor, BHU, Varanasi 9 – 12 February, 2019

Dr Nazeer Ahmed Vice Chancellor, SKUS&T, Srinagar 9 – 12 February, 2019

Lee Jong Tae
Scientist, Onion Research Institute,
Gyeongnam Agricultural Research and
Extension Services, Republic of Korea

9 – 12 February, 2019

Seokhan Yoon
Scientist, Onion Research Institute,
Gyeongnam Agricultural Research and
Extension Services, Republic of Korea

9 – 12 February, 2019

Dr R.H. Laxman Principal Scientist, ICAR-IIHR, Bangalore 9 – 12 February, 2019

Dr Rajeshwari Gayen
Professor, Indira Gandhi Krishi
Vishwavidyalaya, Raipur

9 – 12 February, 2019
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H$m{‘©H$
Personnel

S>m°. Eg. AmZ§XZ, d[að> d¡km{ZH$ (O¡d àm¡Úmo{JH$s) H$mo 18 OZdar, 2017 go AJbo Cƒ
J«oS>, nrE‘Eb-13 go nrE‘Eb-14 (àYmZ d¡km{ZH$) ‘| àmoÞV {H$¶m J¶m& 

Dr. S. Anandhan, Senior Scientist (Biotechnology) promoted to next
higher grade from PML-13 to PML-14 (Principal Scientist) from 18
January, 2017

S>m°. E. W§Jmgm‘r, d¡km{ZH$ (‘¥Xm {dkmZ) H$mo 12 OyZ, 2017 go AJbo Cƒ J«oS>,
nrE‘Eb-11 go nrE‘Eb-12 (d[að> d¡km{ZH$) ‘| àmoÞV {H$¶m J¶m& 

Dr. A. Thangasamy, Senior Scientist (Soil Science) promoted to next
higher grade from PML-11 to PML-12 from 12 June, 2017

S>m°. {dœZmW Ama. ¶„m‘mbo, d¡km{ZH$ (~rO àm¡Úmo{JH$s) H$mo 15 {Xg§~a, 2015 go
AJbo Cƒ J«oS>, nrE‘Eb-10 go nrE‘Eb-11 ‘| àmoÞV {H$¶m J¶m& 

Dr. Vishwanath R. Yallamale, Scientist (Seed Technology) promoted to
next higher grade from PML-10 to PML-11 from 15 December, 2015

S>m°. amOrd ~r. H$mbo, d¡km{ZH$ (àgma) H$mo 15 {gV§~a, 2016 go AJbo Cƒ J«oS,>
nrE‘Eb-10 go nrE‘Eb-11 ‘| àmoÞV {H$¶m J¶m& 

Dr. Rajeev B. Kale, Scientist (Extension) promoted to next higher grade
from PML-11 to PML-12 from 15 September, 2016

lr‘Vr A{œZr nr. ~oZHo$$, d¡km{ZH$ (nmXn AmZwdm§{eH$s Ed§ àOZZ) H$mo 15 {gV§~a,
2016 go AJbo Cƒ J«oS>, nrE‘Eb-10 go nrE‘Eb-11 ‘| àmoÞV {H$¶m J¶m& 

Mrs. Ashwini P. Benke, Scientist (Plant Genetics & breeding) promoted
to next higher grade from PML-10 to PML-11 from 15 September, 2016

S>m°. àm§O{b EM. KmoS>Ho$, d¡km{ZH$ (nmXn eara{H«$¶m{dkmZ) H$mo 1 OZdar, 2018 go
AJbo Cƒ J«oS>, nrE‘Eb-10 go nrE‘Eb-11 ‘| àmoÞV {H$¶m J¶m& 

Dr.Pranjali H. Ghodke, Scientist (Plant physiology) promoted to next
higher grade from PML-10 to PML-11 from 1 January, 2018
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lr AemoH$ Hw$‘ma, d¡km{ZH$ (nmXn O¡dagm¶Z) Zo AmB©grEAma-Zm‘© go 108d| ’$moH$g©
à{ejU nyU© H$aZo Ho$ nümV Bg {ZXoemb¶ ‘| 8 Aºy$~a, 2018 H$mo H$m¶©^ma J«hU {H$¶m& 

Sh. Ashok Kumar, Scientist (Plant Biochemistry) joined at this
Directorate on 8 October, 2018 after completion of 108th FOCARS
training at ICAR-NAARM, Hyderabad 

lr gm¡ad Kmof, d¡km{ZH$ (gñ¶ {dkmZ) Zo AmB©grEAma-Zm‘© go 109d| ’$moH$g© à{ejU
H$mo nyU© H$aZo Ho$ nümV Bg {ZXoemb¶ ‘| 15 Aà¡b, 2019 H$mo H$m¶©^ma J«hU {H$¶m&

Sh. Saurav Ghosh , Scientist (Agronomy) joined at this Directorate on
15 April, 2019 after completion of 109th FOCARS training at ICAR-
NAARM, Hyderabad

lr A‘a|Ð {H$emoa, àemg{ZH$ A{YH$mar H$mo àmoÞ{V na AmB©grEAma-AmB©BAmB©EZAmaOr,
am§Mr go ñWmZm§V[aV {H$¶m J¶m Am¡a CÝhm|Zo {ZXoemb¶ ‘| 18 Aà¡b, 2019 H$m¶©^ma J«hU
{H$¶m&  
Sh. Amrendra Kishore, Administrative Officer transferred on
promotion from ICAR-IINRG, Ranchi and joined this Directorate on 18
April, 2019. 

lr E. Ama. dIao, d[að> VH$ZrH$s ghm¶H$ (Q>r-4) H$mo 16 {Xg§~a, 2016 go VH$ZrH$s
A{YH$mar (Q>r-5) Ho$ nX na àmoÞ{V Xr JB©& 

Sh. A.R. Wakhare, Sr. Technical Assistant (T4) promoted to Technical
Officer (T-5) from 16 December, 2016

lr Eg. nr. ¶odbo, d[að> VH$ZrH$s ghm¶H$ (Q>r-4) H$mo 12 AJñV, 2016 go VH$ZrH$s
A{YH$mar (Q>r-5) Ho$ nX na àmoÞ{V Xr JB©& 

Sh. S.P. Yeole, Sr. Technical Assistant (T4) promoted to Technical
Officer (T-5) from 12 August, 2016

lr EM. Eg. Jdbr, d[að> VH$Zr{e¶Z (Q>r2) H$mo 12 {Xg§~a, 2016 go VH$ZrH$s
ghm¶H$ (Q>r-3) Ho$ nX na àmoÞ{V Xr JB©& 

Sh. H. S. Gawali, Sr. Technician (T2) promoted to Technical Assistant
(T-3) from 12 December, 2016

lr Ama.dmB©. ~mo§~bo, VH$Zr{e¶Z (Q>r1) H$mo 18 ’$adar, 2018 go d[að> VH$Zr{e¶Z Ho$
nX na àmoÞ{V Xr JB©& 

Sh. R.Y. Bomble, Technician (T1) promoted to Sr. Technician (T2) from
18 February, 2018
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lr‘Vr nr. dr. eobHo$, VH$Zr{e¶Z (Q>r1) H$mo 18 ’$adar, 2018 go d[að> VH$Zr{e¶Z
(Q>r2) Ho$ nX na àmoÞ{V Xr JB©& 

Mrs. P.V. Shelke, Technician (T1) promoted to Sr.Technician (T2) from
18 February, 2018

lr àXrn Hw$‘ma Eg. IÞm, Hw$eb ghmB© H$‘©Mmar, AmB©grEAma-S>rAmoOrAma go 31 ‘mM©,
2019 H$mo godm{Zd¥Îm hþE& 

Sh. Pradeepkumar S. Khanna, retired from Skilled Supporting Staff,
ICAR- DOGR on 31 March, 2019

loUr 
Category

ñdrH¥$V nX
Sanctioned Posts

^ao hþE nX
Filled up Posts

[aŠV nX 
Vacant

A[a[aº$
Surplus

AmaE‘nr / RMP 01 01 00 00

d¡km{ZH$ / Scientist 22 19 03 00

VH$ZrH$s / Technical 10 10 00 00

àemg{ZH$ / Administrative 12 09 03 00

Hw$eb ghm¶r H$‘©Mmar
Skilled Supporting Staff

11 10 01 00

Hw$b / Total 56 49 07 00

H$‘©Mm[a¶m| H$s pñWVr / Staff Position



dm{f©H$ à{VdoXZ / Annual Report 2018-19

245

H$‘©M[a¶m| H$s gyMr / List of Staff

H«$. g§. 
Sr. No.

Zm‘ 
Name

nXZm‘ 
Designation

1. S>m°. ‘oOa qgh 
Dr. Major Singh

{ZXoeH$ 
Director

d¡km{ZH$ H$‘©Mmar dJ© / Scientific Staff 

2. S>m°. {dO¶ ‘hmOZ 
Dr. V. Mahajan

àYmZ d¡km{ZH$ (~mJdmZr)
Principal Scientist (Horticulture)

3. S>m°. A‘aOrV Jwám 
Dr. A. J. Gupta

àYmZ d¡km{ZH$ (~mJdmZr)
Principal Scientist (Horticulture)

4. S>m°. Eg. Oo. Jmd§S>o 
Dr. S.J. Gawande

àYmZ d¡km{ZH$ (nmXn amoJ{dkmZ)
Principal Scientist (Plant Pathology)

5. S>m°. Eg. AmZÝYZ 
Dr. S. Anandhan

àYmZ d¡km{ZH$ (O¡d àm¡Úmo{JH$s) Ed§ Z¡eZb ’o$bmo
Principal Scientist (Biotechnology)

6. S>m°. Eg. Eg. JmS>Jo 
Dr. S.S. Gadge

d[að >d¡km{ZH$ (H¥${f àgma)
Senior Scientist (Agril. Extension)

7. S>m°. E. W§Jmgm‘r 
Dr. A. Thangasamy

d[að> d¡km{ZH$ (‘¥Xm {dkmZ)
Senior Scientist (Soil Science)

8. S>m°. dr. H$ê$ßn¡¶m 
Dr. V. Karuppaiah

d¡km{ZH$ (H¥${f H$sQ> {dkmZ)
Scientist (Agril. Entomology)

9. S>m°. {dœZmW Ama. ¶bm‘„o 
Sh. Vishwanath R.Y.

d¡km{ZH$ (~rO àm¡Úmo{JH$s)
Scientist (Seed Technology)

10. S>m°. {H$aU ^JV 
Dr. Kiran Bhagat

d¡km{ZH$ (nmXn H$m{¶©H$s {dkmZ)
Scientist (Plant Physiology)

11. S>m°. Ama. ~r. H$mbo 
Dr. R.B. Kale

d¡km{ZH$ (H¥${f àgma)
Scientist (Agril. Extension)

12. lr‘{V A{œZr nr. ~oZHo$
Mrs. Ashwini Benke

d¡km{ZH$ (AmZwdm§{eH$s)
Scientist (Genetics)

13. S>m°. H$ë¶mUr Jmoa}nmQ>r 
Dr. Kalyani Gorrepati

d¡km{ZH$ (H¥${f g§aMZm Ed§ àg§ñH$aU A{^¶m§{ÌH$s)
Scientist (Agricultural Structure and Processing
Engineering)



^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶ / ICAR-Directorate of Onion and Garlic Research

246

H«$. g§.
Sr. No.

Zm‘ 
Name

nXZm‘ 
Designation

14. S>m°. àm§Obr EM. KmoS>Ho$ 
Dr. Pranjali Ghodke

d¡km{ZH$ (nmXn H$m{¶©H$s {dkmZ)
Scientist (Plant Physiology)

15. lr. ‘§OwZmW Jm¡S>m S>r.gr. 
Sh. Manjunatha Gowda D. C.

d¡km{ZH$ (~mJdmZr)
Scientist (Horticulture)

16. lr. Hw$bXrn Oo.
Sh. Kuldip J.

d¡km{ZH$ (O¡d àm¡Úmo{JH$s)
Scientist (Biotechnology)

17. S>m°. gm¡å¶m nr. Eg. 
Dr. Soumia P.S. 

d¡km{ZH$ (H¥${f H$sQ> {dkmZ)
Scientist (Agril. Entomology)

18. lr. ¶moJoe ImS>o 
Sh. Yogesh Khade 

d¡km{ZH$ (~mJdmZr)
Scientist (Horticulture)

19. lr AemoH$ Hw$‘ma
Sh. Ashok Kumar

d¡km{ZH$ (nmXn O¡d-agm¶Z)
Scientist (Plant Bio-chemistry)

20. lr gm¡ad Kmof 
Sh. Saurav Ghosh 

d¡km{ZH$ (gñ¶ {dkmZ)
Scientist (Agronomy )

{ZXoeH$ H$m¶m©b¶ / Director's Cell

1. lr. {Xbrn ~r. ‘w§T>arH$a 
Sh. Dilip B. Mundharikar

{ZXoeH$ ‘hmoX¶ Ho$ {ZOr g{Md
PS to Director

àemg{ZH$ H$‘©Mmar dJ© / Administrative Staff

1. lr. A‘a|Ð {H$emoa 
Sh. Amrendra Kishore

àemg{ZH$ A{YH$mar 
Administrative Officer

2. lr‘Vr {dO¶m E. ^w‘H$a
Mrs. Vijaya A. Bhumkar 

ghm¶H$ {dÎm Ed§ boIm A{YH$mar 
AFAO

3. lr. nr. Eg. V§da 
Sh. P.S. Tanwar

ghm¶H$ àemg{ZH$ A{YH$mar 
Assistant Administrative Officer

4. lr. Eg.nr. H§$S>dmb
Sh. S.P. Kandwaal

ghm¶H$ 
Assistant

5. lr‘Vr ‘§Jbm Eg. gmbdo 
Mrs. Mangala S. Salave

ghm¶H$ 
Assistant

6. lr‘Vr Zohm Ama. Jm¶H$dmS> 
Mrs. Neha R. Gaikwad

ghm¶H$ 
Assistant
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H«$. g§.
Sr. No.

Zm‘ 
Name

nXZm‘ 
Designation

àemg{ZH$ H$‘©Mmar dJ© / Administrative Staff

7. lr amOZ Ho$. XoS>Jo 
Sh. Rajan K. Dedage

Cƒ loUr {b{nH$ 
UDC

8. lr {Zboe Eg. dmaH$a 
Sh. Nilesh S. Warkar

Cƒ loUr {b{nH$ 
UDC

VH$ZrH$s H$‘©Mmar dJ© / Technical Staff
1. lr. EM.Eg.gr. eoI 

Sh. H.S.C. Shaikh
ghm¶H$ ‘w»¶ VH${ZH$s A{YH$mar 
Asstt. Chief Technical Officer

2. lr. Ama. ~r. ~m[a¶m 
Sh. R.B. Baria 

VH$ZrH$s A{YH$mar
Technical Officer

3. lr. Eg. nr. ¶odbo
Sh. S.P. Yeole

VH$ZrH$s A{YH$mar (dmhZ MmbH$) 
Technical Officer (Driver)

4. lr. E. Ama. dIao 
Sh. A. R. Wakhare

VH$ZrH$s A{YH$mar 
Technical Officer

5. lr. S>r. E‘. nm§Mmb 
Sh. D. M. Panchal

d[að> VH$ZrH$s ghm¶H$ 
Sr. Technical Assistant

6. lr. ~r. E. Xhmbo
Sh. B. A. Dahale

VH$ZrH$s ghm¶H$
Technical Assistant

7. lr. {demb Eg. Jwad 
Sh. Vishal S. Gurav

VH$ZrH$s ghm¶H$
Technical Assistant

8. lr. EM.Eg. Jdbr
Sh. H.S. Gavali

VH$ZrH$s ghm¶H$
Technical Assistant

9. lr. am‘ dmB©. ~m|~bo
Sh. Ram Y. Bombale

VH$Zr{e¶Z
Technician

10. lr‘{V nyZ‘ dr. eobHo$ 
Mrs. Punam V. Shelke

VH$Zr{e¶Z 
Technician

Hw$eb ghm¶H$ H$‘©Mmar dJ© / Skilled Support Staff
1. lr. gwZrb Ho$. g¡X

Sh. Sunil K. Said
Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

2. lr. amO|Ð Eg. Hw$bH$Uu 
Sh. Rajendra S. Kulkarni

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff
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H«$. g§.
Sr. No.

Zm‘ 
Name

nXZm‘ 
Designation

Hw$eb ghm¶H$ H$‘©Mmar dJ© / Skilled Support Staff
3. lr. n§‹T>arZmW Ama. gmoZdUo 

Sh. Pandharinath R. Sonawane
Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

4. lr. nmonQ> B©. VmS>Jo 
Sh. Popat E. Tadge

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

5. lr. ‘hmXþ Eg. H$mbo 
Sh. Mahadu S. Kale

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

6. lr. g§O¶ S>r. dmK‘mao 
Sh. Sanjay D. Waghmare

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

7. lr. ZB©‘ EM. eoI 
Sh. Nyaeem H. Shaikh

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

8. lr. gVre ~r. VmnH$sa 
Sh. Satish B. Tapkir

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

9. lr. A‘mob S>r. ’w$bgw§Xa 
Sh. Amol D. Fulsunder

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff

10. lr. {edmOr Eg. Jmonmbo 
Sh. Shivaji S. Gopale

Hw$eb ghm¶H$ H$‘©Mmar 
Skilled Supporting Staff
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{dÎmr¶ {ddaU
Financial Statement

(2018-19)

boIm erf©
Head of Account

ê$nE (bmI) / Rupees (Lakhs)

~OQ> Am~§Q>Z 
Budget Allocation

ì¶¶ 
Expenditure

gaH$mar AZwXmZ / Government Grant 1428.15 1404.38

nr-F$U Ed§ A{J«‘ / P-Loan and Advance 68.00 66.38

AmdVu {S>nm°{OQ> / R-Deposit 26.17 24.13

S>r¶yEg / DUS 3.25 3.45

S>rEMAmo / DHO 1.58 1.57

AmB©nrAma / IPR 10.00 9.72

{ZH$am / NICRA 9.34 8.96

M‘Z / CHAMAN 2.00 0.43

Hw$b / Total 1522.32 1494.89

amOñd g¥OZ / Revenue Generation ê$nE (bmI) / Rupees (Lakhs)

H|$Ð / Centre

’$m‘© CËnmXm| H$s {~H«$s / Sale of farm produce 3.36

AÝ¶ àm{á¶m§ / Other Income 4.96

AmaE’$Eg / RFS

’$m‘© CËnmX H$s {~H«$s / Sale of farm produce 92.39

AÝ¶ àm{á¶m§ / Other Income 1.56

Hw$b / Total 102.27
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‘m¡g‘ g§~§Yr Am§H$‹S>| 
Meteorological Data

(2018-19)

‘hrZm
Month

Am¡gV Vmn‘mZ (°go)
Av. Temperature (°C)

Am¡gV gmno{jH$ AmÐ©Vm (%)
Av. Relative Humidity (%)

Am¡gV Yyn Ho$
K§Q>o/{Xdg

Av.
Sunshine
hours/day

Hw$b dfm©
({‘‘r)
Total

Rainfall
(mm)

Hw$b
dmînmoËgO©Z

({‘‘r)
Total

Evaporation
(mm)

A{YH$V‘ Ý¶yZV‘ A{YH$V‘ Ý¶yZV‘

Aà¡b 
April 

38.12 15.48 66 43 8.86 0.00 141.10

‘B© 
May

38.49 20.11 69 49 8.59 0.00 169.70

OyZ
June

32.00 19.53 85 69 4.05 109.00 120.00

OwbmB©
July

27.00 18.35 87 85 2.44 161.40 30.00

AJñV
August

26.97 18.75 91 83 2.26 72.40 42.60

{gV§~a
September

31.18 17.32 77 64 6.83 19.00 103.20

AŠQy>~a
October

34.29 16.42 79 60 8.63 110.00 93.20

Zd§~a
November

31.58 12.65 74 60 9.32 0.00 96.80

{Xg§~a
December

29.14 9.30 70 55 7.91 0.00 91.00

OZdar
January

29.75 7.59 75 51 8.82 0.00 109.00

’$adar
February

32.33 10.38 73 49 9.14 0.00 164.20

‘mM© 
March

34.43 14.20 65 44 8.48 0.00 147.50
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