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_wPo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`  H$m 
dm{f©H$ à{VdoXZ 2020 àñVwV H$aVo hþE Jd© H$m AZw^d hmo 
ahm h¡& A{YXoe Ho$ AZwgma, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ûmam AZwg§YmZ, àgma Am¡a {dH$mg go 
Ow‹S>r {d{^Þ J{V{d{Y`m| H$mo Omar aIm J¶m& 

[anmoQ>m©YrZ df© Ho$ Xm¡amZ, df©^a nUu` CnO Ho$ {bE 
E. Q>`y~amog_ VWm E. E|Jwbmog_ Ho$ VrZ d§eH«$_ AmemOZH$ nmE 
JE& ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm Ho$ narjUm| _| d§eH«$_m| ̀ Wm S>ãë`y 355, S>ãë`y 340 
B©Eb-8 VWm S>ãë`y 504-E_-4 Ho$ gmW gmW Cƒ Hw$b 
KwbZerb R>mog nXmW© A§e dmbo g\o$X ß`mO Ho$ Mma d§eH«$_m| H$mo 
em{_b {H$`m J`m& ß`mO H$s Mma àM{bV {H$ñ_m| Zm_V: ̂ r_m 
e{º$, ̂ r_m bmBQ> ao‹S>, ̂ r_m S>mH©$ ao‹S> Ed§ ̂ r_m gwna 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¡& d_u H$ånmoñQ> Ed§ AO¡{dH$ Cd©aH$ (75 
à{VeV AmaS>rE\$ + 5 Q>Z Jmo~a H$s ImX/ho.) H$m EH$sH¥$V 
Cn`moJ H$aZo na 100 à{VeV AmaS>rE\$ + 20 Q>Z Jmo~a H$s 
ImX/ho. Ho$ g_Vwë` H§$Xr` CnO CËnÞ hþB©& ß`mO _| AmU{dH$ 
ñVa na ~¢JZr Yã~m à{Vamo{YVm H$m AÜ``Z {H$`m J`m& ß`mO 
Am¡a bhgwZ H$mo g§H«${_V H$aZo dmbo bo{nS>moßQ>oam°Z ZmerOrdm| 
Eg. \«$OrnS>m© Ed§ gr. EŠ`yQ>m H$s S>rEZE ~maH$moqS>J H$s JB©& 
gm‘mÝ¶ n[apñW{V`m| _| har ß`mO H$m ^ÊS>maU OrdZH$mb, 
a¡qnJ H$aZo na VWm {~Zm a¡qnJ H$aZo na H«$_e: 18.7 à{VeV 

0Ed§ 29.3 à{VeV ̂ ma ZwH$gmZ Ho$db Xmo {XZ ‘| hþAm O~{H$ 4  
gopëg`g Vmn_mZ na `h H«$_e: 13.4 à{VeV Ed§ 17.1 
à{VeV ^ma ZwH$gmZ ½`mah {XZm| ‘| nm`m J`m& Om§Mo JE g^r 
Vmn_mZ _| ãbmpÝM§J CnMma go ewîH$Z Xa _| H$_r AmB©& 

Iar\$, nN>oVr Iar\$ Am¡a a~r _m¡g_ Ho$ Xm¡amZ nm§M amÁ`m| ̀ Wm 
_hmamï´>, CÎma àXoe, _Ü` àXoe, amOñWmZ Ed§ JwOamV _| 
{H$gmZm| Ho$ IoVm| _| Hw$b EH$ gm¡ nƒrg A{J«_ n§{º$ àXe©Z 
Am`mo{OV {H$E JE& Am`mo{OV {H$E JE g^r àXe©Zm| _| ñWmZr` 
VwbZr` {H$ñ_m| Ho$ _wH$m~bo _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s {H$ñ_m| H$m ~ohVa àXe©Z XoIZo H$mo 
{_bm& g§~§{YV d¡km{ZH$ joÌ Ho$ Vrg {deofkm| Ho$ gmW 
nmaån[aH$ H¥$fH$ g_wXm` Ho$ ~rM {d{^Þ \$gbm| Ho$ ZmerOrdm| d 
amoJm| Ho$ {ZdmaU Ed§ amoH$Wm_ Ho$ {bE ñdXoer VH$ZrH$s kmZ _| 
ß`mO d bhgwZ Ho$ XñVmdoOr Cn`moJ H$mo à_m{UV {H$`m J`m& 
Adeof _wº$ ImÚ CËnmXZ Ho$ {bE ñdXoer VH$ZrH$s kmZ H$mo 
àM{bV H$aZm Ed§ BgH$m ì`mdgm`rH$aU H$aZm EH$ daXmZ 
{gÕ hmo gH$Vm h¡&

I feel privileged to present the 

A n n u a l  R e p o r t  o f  I C A R -

Directorate of Onion and Garlic 

Research for the year 2020. As 

per the mandate, ICAR-DOGR 

continued various research, 

extension, and development 

activities. 

During the year, three lines of A. tuberosum and 

A. angulosum were found promising for year-

round foliage yield. Four white high TSS lines 

along with lines W-355, W-340 EL-8 and W-504-

M-4 were introduced in AINRPOG trials. Four 

extant onion varieties viz., Bhima Shakti, Bhima 

Light Red, Bhima Dark Red and Bhima Super were 

registered with PPV&FRA, New Delhi. Integrated 

use of vermicompost and inorganic fertilizer (75% 

RDF+5 t FYM/ha) produced the bulb yield similar 

to 100% RDF+20 t FYM/ha. Purple blotch 

resistance was studied at the molecular level in 

onion. DNA bar-coding of Lepidopteran pests 

S. frugiperda and C. acuta infesting onion and 

garlic was done using the mitochondrial gene. At 

ambient conditions, the storage life of green onion 

was only for two days with weight loss of 18.7% 

and 29.3% whereas, it was increased to 11 days 

with 13.4% and 17.1% weight loss with and 

without wrapping, respectively at 4ºC. Blanching 

treatment reduced the drying rate at all the tested 

temperatures. 

O n e  h u n d r e d  t w e n t y - � i v e  f r o n t l i n e 

demonstrations were carried out at the farmers' 

�ields in �ive states viz., Maharashtra, Uttar 

Pradesh, Madhya Pradesh, Rajasthan and Gujarat 

during kharif, late kharif and rabi seasons.  ICAR-

DOGR varieties performed better than the local 

checks in all the demonstrations. The documented 

uses of onion as well as garlic in Indigenous 

Technical Knowledge (ITK) for prevention and 

control of pests and diseases of various crops 

àm³H$WZ/Preface
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AZwg§YmZ H$m`© Ho$ Abmdm, AZoH$ àH$ma H$s àgma J{V{d{Y`m§ 
^r MbmB© JBª& [anmoQ>m©YrZ df© Ho$ Xm¡amZ, OZOmVr` Cn-`moOZm 
VWm nydm}Îma nd©Vr` `moOZm Ho$ _mÜ`_ go Hw$b 205 VWm 
AZwgy{MV Om{V Cn-`moOZm Ho$ _mÜ`_ go 243 IoV àXe©Z 
bJmE JE& H$_Omoa dJ© Ho$ {H$gmZm| H$mo CZH$s AmOr{dH$m _| 
gwYma bmZo Ho$ à`moOZ go {H$Q> {dV[aV H$s JBª {Og_| ß`mO 
~rO, Cd©aH$, H$dH$Zmer, H$sQ>Zmer, IanVdmaZmer VWm H¥${f 
Am¡Oma em{_b Wo& _oam Jm§d - _oam Jm¡ad, OZOmVr` Cn-
`moOZm, nydm}Îma nd©Vr` `moOZm, AZwgy{MV Om{V Cn-`moOZm, 
AmË_m, EEggrAmB© Am{X n[a¶moOZmAm| Ho$ A§VJ©V Hw$b gmR> 
à{ejU H$m`©H«$_ Am`mo{OV {H$E JE {OZ_| Hw$b 1786 
{H$gmZm| d AÝ` {hVYmaH$m| Zo ^mJ {b`m& ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb` Zo Hw$b Mma àXe©{Z`m| _| AnZr 
^mJrXmar XO© H$amVo hþE dhm§ ß`mO d bhgwZ H$s àm¡Úmo{J{H$`m| 
H$mo àX{e©V {H$`m& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo ß`mO {H$ñ_m| `Wm ^r_m e{º$, ^r_m {H$aZ VWm 
^r_m gwna H$m ~rO CËnmXZ H$aZo Ho$ {bE AmR> H$ån{Z`m| Ho$ 
gmW g_Pm¡Vm kmnZ na ^r hñVmja {H$E& {ZXoemb` Ûmam 
ZoQ>dH©$ Ho$ÝÐm| H$s àJ{V H$s g_rjm H$aZo Ho$ à`moOZ go ApIb 
^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 
11dt dm{f©H$ g_yh ~¡R>H$ H$m Am`moOZ dÀ`w©b _moS> _| {H$`m 
J`m& BgHo$ gmW hr {ZXoemb` Ûmam ̂ maV _| EJ«rJoQ>_ ß`mO H$s 
pñW{V Ed§ g§^mdZmAm| na EH$ ~«oZ ñQ>m°{_ªJ gÌ H$m Am`moOZ ̂ r 
{H$`m J`m& g§ñWmZ H$s {d{^Þ J{V{d{Y`m| `Wm g§ñWmZ 
AZwg§YmZ g{_{V g§ñWmZ à~§YZ g{_{V Am{X H$s ~¡R>H$m| H$m 
{ZYm©[aV g_` na Am`moOZ {H$`m J`m& {ZXoemb` _| AZoH$ 
à_wI {Xdg, gámh _ZmE JE Am¡a ñdÀN>Vm J{V{d{Y`m| H$mo bmJy 
{H$`m J`m& [anmoQ>m©YrZ df© Ho$ Xm¡amZ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ûmam Hw$b 58.56 bmI ê$n`o H$m 
amOñd g¥{OV {H$`m J`m&

^maVr` H¥${f AZwg§YmZ n[afX Ûmam {XE JE gh`moJ Am¡a 
S>m°. {ÌbmoMZ _hmnmÌ, g{Md, So>`a Ed§ _hm{ZXoeH$, 
^mH¥$AZwn; S>m°. E. Ho$. qgh, Cn _hm{ZXoeH$ (~mJdmZr {dkmZ) 
Ed§ S>m°. {dH«$_m{XË` nmÊSo>`, ghm`H$ _hm{ZXoeH$ (~mJdmZr 
{dkmZ), ^mH¥$AZwn, ZB© {X„r Ûmam {XE JE àmoËgmhZ Ed§ 
_mJ©Xe©Z Ho$ {bE _¢ öX` go AnZm Am^ma àH$Q> H$aVm hÿ§& 
hm{gb H$s JBª g^r CnbpãY`m| _| {ZXoemb` Ho$ d¡km{ZH$, 
VH$ZrH$s, àemg{ZH$ Ed§ Hw$eb ghm`r ñQ>m\$ Ûmam {H$E JE 
à`mg àe§gZr` h¢& _wPo Amem h¡ {H$ Bg à{VdoXZ _| CnbãY 
H$amB© JB© OmZH$mar ß`mO Ed§ bhgwZ Ho$ {hVYmaH$m| Ho$ {bE 
Cn`moJr hmoJr&       

among the traditional farming communities were 

validated with 30 experts from the relevant 

sc ient i � ic  � ie ld .  The  popularizat ion  and 

commercialization of ITKs can be a boost for 

residue-free food production. 

Apart from the research work, several extension 

activities were also carried out. During the year, a 

total of 205 �ield demonstrations were conducted 

through TSP and NEH plan and 243 through SCSP 

scheme. The kits of onion seed, fertilizers, 

fungicides,  insecticides,  weedicides,  and 

agricultural implements were distributed among 

the farmers of the weaker section community for 

their livelihood improvement. Total 60 trainings 

were conducted under MGMG, TSP, NEH, SCSP, 

ATMA, ASCI, etc., schemes which were attended by 

1786 farmers and other stakeholders. ICAR-DOGR 

participated in four exhibitions to showcase onion 

and garlic technologies. ICAR-DOGR also signed 

MoUs with eight companies for seed production of 

onion varieties, viz., Bhima Shakti, Bhima Kiran 

and Bhima Super. The Directorate organized the 

Virtual XIth Annual Group Meeting of AINRPOG to 

review the progress of network centres. The 

Directorate also organized a brainstorming 

session on Aggregatum Onion-Status and 

prospects in India. The various Institutional 

activities viz., IRC, IMC, etc. meetings were held 

timely. The Directorate celebrated various 

important days,  weeks and implemented 

Swachhta activities. ICAR-DOGR generated 

revenue of 58.56 lakhs.

I extend my sincere thanks to the support extended 

by ICAR and encouragement and guidance by Dr. T. 

Mohapatra, Secretary, DARE and Director General, 

ICAR; Dr. A.K. Singh, Deputy Director General 

(Horticulture Science) and Dr. Vikramaditya 

Pandey, Assistant Director General (Horticulture 

Science). I appreciate the efforts of all the scienti�ic, 

technical, administrative, and supporting staff of 

the institute in all achievements. I hope, the 

information provided in this report will be useful 

to the stakeholders of onion and garlic. 

ii
_oOa qgh            
{ZXoeH$ 

Major Singh
Director
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The research, extension and development work of 

ICAR-Directorate of Onion and Garlic Research 

was carried out through seven internal research 

projects and ten adhoc/externally funded 

projects during the year 2020. Apart from the 

research work, several extension activities were 

also carried out. Total 60 trainings were 

conducted under MGMG, TSP, SCSP, ATMA, ASCI, 

NEH, etc., schemes which were attended by 1786 

farmers and other stakeholders. ICAR-DOGR 

participated in four exhibitions to showcase 

onion and garlic technologies. The Directorate in 

collaboration with TNAU, Coimbatore organized 

brainstorming session on “Aggregatum Onion - 

Status and Prospects in India.”  ICAR-DOGR also 

signed MoUs with eight companies for seed 

production of onion varieties, viz., Bhima Shakti, 

Bhima Kiran and Bhima Super. Brief summary of 

the research, extension and development 

activities carried out in the year 2020 is presented 

below. 

Crop Improvement

ICAR-DOGR is maintaining 18 different wild 

Allium species under �ield conditions. These wild 

Allium species were screened for foliage yield, 

storage behavior, antioxidant properties, pest 

resistance and consumer preference. Three lines 

of A. tuberosum and A. angulosum found promising 

for year round foliage yield. Twenty F  progenies 1

developed through interspeci�ic crosses are under 

�ield evaluation and generation advancement. 

F i f t e e n  C p S S R  m a r k e r s  v a l i d a t e d  f o r 

differentiating wild Allium  species. Onion 

germplasm were evaluated during late kharif (243 

accessions), rabi (210 accessions) and kharif (197 

accessions). During late kharif, seven accessions 

(1481, 1427, 1566, 1620, 1360, 1288 and 1392) 

were superior and produced more than 61 t/ha 

marketable yield. In rabi season, seven accessions 

{ddaUr¶ df© 2020 H$o  Xma¡ mZ, ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb` H$m AZgw Y§ mZ, àgma Ed§ {dH$mg g~§ Y§ r 
H$m`© gmV AmÝV[aH$ AZwg§YmZ n[a`moOZmAm| Am¡a Xg 
VXW/© ~mø {dÎm nm{o fV n[a`mOo ZmAm| H$o  _mÜ`_ go {H$`m J`m& 
AZgw Y§ mZ H$m ©̀ H$o  Abmdm, AZHo $ àH$ma H$s àgma J{V{d{Y`m§ ̂ r 
MbmB© JB&ª  _ao m Jmd§  - _ao m Jma¡ d, OZOmVr` Cn-`mOo Zm, 
AZgw {y MV Om{V Cn-`mOo Zm, naw mÎo ma ndV© r¶ n[a¶mOo Zm, AmË_m, 
EEggrAmB© Am{X n[a¶mOo ZmAm| H$o  AV§ JV©  H$w b gmR> à{ejU 
H$m`H© $« _ Am`m{o OV {H$E JE {OZ_| H$w b 1786 {H$gmZ d AÝ` 
{hVYmaH$m| Zo ^mJ {b`m& ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb` Zo Mma àXe{© Z`m| _| ^mJ bHo $a dhm§ ß`mO 
d bhgZw  H$s àmÚ¡ m{o J{H$`m| H$mo àX{eV©  {H$`m& {ZXeo mb` Zo 
V{_b ZmS>w  H$¥ {f {dœ{dÚmb`, H$mò å~Q>y a H$o  gmW gh`mJo  H$aVo 
hEþ  ""EJr« JQo >_ ß`mO - ̂ maV _| pñW{V Ed§ g§̂ mdZmE'§ " {df` na 
EH$ ~Zo« -ñQ>m{° _Jª  gÌ H$mo Am`m{o OV {H$`m& ̂ mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam ß`mO {H$ñ_m| ̀ Wm ̂ r_m e{º$, 
^r_m {H$aU VWm ̂ r_m gnw a H$m ~rO CËnmXZ H$aZo H$o  {bE AmR> 
H$ån{Z`m| H$o  gmW g_PmV¡ m kmnZ na hñVmja {H$E JE& df© 
2020 _| AZgw Y§ mZ, àgma Ed§ {dH$mg H$o  g~§ Y§  _| MbmB© JBª 
J{V{d{Y`m| H$m g{§ já gmame§  ZrMo àñVVw  h&¡

\$gb gwYma 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam àjoÌ 
n[apñW{V`m| _| Hw$b 18 {d{^Þ dÝ` E{b`_ àOm{V`m| H$m 
aIaImd {H$`m Om ahm h¡& BZ dÝ` E{b`_ àOm{V`m| H$s N>§Q>mB© 
nUu` CnO, ̂ ÊS>maU ì`dhma, à{V-Am°ŠgrH$maH$ {deofVmAm|, 
ZmerOrd à{Vamo{YVm VWm Cn^moº$m H$s ng§X Ho$ {bE H$s JB©& E. 
Q>`y~amog_ Ho$ VrZ d§eH«$_ VWm E. E|Jwbmog_  df©^a nUu` CnO 
Ho$ {bE AmemOZH$ nmE JE& A§Va-OmVr¶ g§H$aU Ho$ _mÜ`_ go 
{dH${gV H$s JBª ~rg E\$  g§V{V`m| H$m IoV _| _yë`m§H$Z H$a  1

nr‹T>r H$mo AmJo ~T>m¶m Om ahm h¡& dÝ` E{b`_ àOm{V`m| _| {^ÞVm 
H$m {ZYm©aU H$aZo Ho$ {bE n§Ðh CpSSR _mH©$am| H$m à_mUZ {H$`m 
J`m& nN>oVr Iar\$ (243 àm{á`m§), a~r (210 àm{á`m§) VWm 
Iar\$ (197 àm{á`m§) Ho$ Xm¡amZ bmb ß`mO OZZÐì` H$m 
_yë`m§H$Z {H$`m J`m& nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ gmV àm{á`m§ 
(1481, 1427, 1566, 1620, 1360, 1288 VWm 
1392) ~ohVa nmB© JBª {OZ_| 61Q>Z/hoŠQ>o`a go ̂ r A{YH$ H$s 
{dnUZ `mo½` CnO XO© H$s JB©& a~r _m¡g_ _|, gmV àm{á`m| 
(1254, 1349, 1729, 1750, 1449, 1367 VWm 
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(1254, 1349, 1729, 1750, 1449, 1367 and 1466) 

were found promising. Minimum storage loss after 

four months of storage was less than 10% 

recorded in Acc.1574, 1252, 1780, 1552 and 1367 

whereas it was 29.98% in Bhima Shakti. During 

kharif, Acc. 1508, 1274, 1313, 1736 and 1692 were 

found promising . In case of white onion 

germplasm, during late kharif (19 accessions), 

rabi (131 accessions) and kharif (34 accessions) 

were evaluated. During rabi, two lines W-358 and 

W-081 and during kharif, line W-453 found 

superior for marketable yield. In late kharif, lines 

W-045 and W-364 GP  gave highest marketable. 

Onion accessions W-310, W-567, W-358, Acc.1740 

and W-439, W-340 and Acc.1751 were found 

drought and water-logging resistant, respectively. 

Garlic accessions DOGR-114, DOGR-575 and 

DOGR-178 performed better under drought stress 

condition. Garlic germplasm were evaluated 

during rabi (accessions 620) and kharif (106 

accessions). Six high yielding garlic lines (>7 t/ha) 

were evaluated at Pune and Ludhiana. Garlic 

accessions 709 and 48-W recorded more than 7 

t/ha marketable yield. Accessions 224 and 444 

were found superior over check varieties Godavari 

and Phule Baswant for yield and red skin colour. 

Garlic accessions ID G-784, G-BO, G-593, G-28, G-

41, G-518 and G-53 noted high allicin content and 

G-34, G-28, G-24, G-518 and G-27 recorded high 

pyruvic acid.  Advance breeding lines in red onion 

were evaluated during late kharif (30 lines), rabi 

(27 lines) and kharif (33 lines). During late kharif,  

DOGR-546-DR (54.22 t/ha) and DOGR-1610 were 

found superior and in rabi, DOGR-1614 and DOGR-

1613 were found superior. Whereas, in kharif,  

DOGR-1612, DOGR-1604 and DOGR-1627 were 

found promising. During rabi, total 178 white 

onion breeding lines were evaluated. Among 

these, three lines were found superior for total 

yield and marketable yield.  The highest 

marketable yield was observed in W-439 M-6 

(51.25 t/ha). Out of 66 breeding lines, during late 

kharif, three lines were promising for total yield. 

The highest marketable yield was recorded in W-

402 AD-4 (36.62 t/ha) followed by W-443 M-7 

1466) AmemOZH$ Wt&  ^ÊS>maU Ho$ Mma _mh CnamÝV 10 
à{VeV go ^r H$_ ^ÊS>maU ZwH$gmZ H$mo 1574, 1252, 
1780, 1552 VWm 1367 _|  XO© {H$`m J`m O~{H$ ^r_m 
e{º$ _| ̀ h 29.98 à{VeV Wm& Iar\$ _m¡g_ Ho$ Xm¡amZ, àm{á 
1508, 1274, 1313, 1736 VWm 1692 AmemOZH$ nmB© 
JB©& g\o$X ß`mO OZZÐì` Ho$ _m_bo _|, nN>oVr Iar\$ (19 
àm{á`m§), a~r (131 àm{á`m§) VWm Iar\$ (34 àm{á`m§) Ho$ 
Xm¡amZ _yë`m§H$Z {H$`m J`m& a~r _|, Xmo d§eH«$_m| ̀ Wm S>ãë`y 358  
Am¡a S>ãë`y - 081 VWm Iar\$ _m¡g_ Ho$ Xm¡amZ d§eH«$_ S>ãë`y 
453 {dnUZ `mo½` CnO Ho$ _m_bo _| ~ohVa Wo& nN>oVr Iar\$ 
_m¡g_ Ho$ Xm¡amZ, S>ãë`y 045 VWm S>ãë`y 364 Ornr _| 
A{YH$V_ {dnUZ `mo½` CnO hm{gb H$s JB©& ß`mO àm{á`m§ 
`Wm S>ãë`y - 310, S>ãë`y - 567, S>ãë`y - 358, àm{á 
1740 VWm S>ãë`y - 439, S>ãë`y - 340,  àm{á 1751 
H«$_e: gyIm Am¡a Ob ^amd à{VamoYr nmB© JBª& bhgwZ àm{á`m| 
`Wm S>rAmoOrAma - 114, S>rAmoOrAma - 575 Ed§ 
S>rAmoOrAma - 178 gyIm X~md n[apñW{V _| ~ohVa àXe©Z 
{H$`m J`m & a~r (620 àm{á`m§) VWm Iar\$ (106 àm{á`m§) Ho$ 
Xm¡amZ bhgwZ OZZÐì` H$m _yë`m§H$Z {H$`m J`m& nwUo Ed§ 
bw{Y`mZm _| bhgwZ Ho$ N>: Á¶mXm CnOdmbo d§eH«$_m| (>7 
Q>Z/ho. go A{YH$) H$m _yë`m§H$Z {H$`m J`m& bhgwZ àm{á`m| 
`Wm 709 Am¡a 48 - S>ãë`y _| 7 Q>Z/ho. go ̂ r A{YH$ {dnUZ 
`mo½` CnO XO© H$s JB©& CnO Am¡a bmb {N>bH$m a§J Ho$ {bE 
VwbZr` {H$ñ_m| JmoXmdar Am¡a \w$bo ~mgd§V H$s VwbZm _| àm{á 
224 Ed§ 444 H$ht ~ohVa nmB© JBª& bhgwZ àm{á`m| ̀ Wm AmB©S>r 
Or 784, Or - ~rAmo, Or 593, Or 28, Or 41, Or 518 
VWm Or 53 _| Á¶mXm Ebr{gZ _mÌm Am¡a Or - 34, Or 28, Or 
24, Or 518 VWm Or 27 _| Á¶mXm nmBê${dH$ Aåb _mÌm nmB© 
JB©& nN>oVr Iar\$ (30 d§eH«$_), a~r (27 d§eH«$_) VWm 
Iar\$ (33 d§eH«$_) Ho$ Xm¡amZ bmb ß`mO _| àJV àOZZ 
d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ, 
S>rAmoOrAma-546-S>rAma Ed§ S>rAmoOrAma -1610 ~ohVa Wt 
dht a~r _m¡g_ _| S>rAmoOrAma-1614 Ed§ S>rAmoOrAma 1613 
~ohVa nmB© JBª& O~{H$ Iar\$ _m¡g_ Ho$ Xm¡amZ, S>rAmoOrAma-
1612, S>rAmoOrAma 1604 Ed§ S>rAmoOrAma 1627 
AmemOZH$ nmB© JBª& a~r _m¡g_ Ho$ Xm¡amZ, g\o$X ß`mO Ho$ Hw$b 
178 àOZZ d§emZwH«$_m| H$m _yë`m§H$Z {H$`m J`m& BZ_| go VrZ 
d§emZwH«$_ Hw$b CnO Am¡a {dnUZ ̀ mo½` CnO Ho$ {bE ~ohVa nmE 
JE& CƒV_ {dnUZ ̀ mo½` CnO H$mo S>ãë`y 439 E_ - 6 _| nm`m 
J`m& Hw$b 66 àOZZ d§emZwH«$_m| _| go, nN>oVr Iar\$ _m¡g_ Ho$ 
Xm¡amZ VrZ d§emZwH«$_ Hw$b CnO Ho$ _m_bo _| AmemOZH$ Wo& 
g~go A{YH$ {dnUZ ̀ mo½` CnO H$mo S>ãë`y 402 ES>r-4 _| Ed§ 
VXþnamÝV S>ãë`y - 443 E_-7 _| nm`m J`m& XrK© àH$meAdYr 
VWm bKw àH$meAdYr dmbr g\o$X Ed§ nrbr ß`mO go {dH${gV 
H$s JB© Voah nmnwboeZ AWdm g§»`m _| go, H«$mg H$s Xmo nmnwboeZ 



v

(32.66 t/ha). Out of 13 populations developed 

from the long day and short day white and yellow 

onion, two populations from the crosses were 
t hsuperior over check Bhima Shweta in 5  

generation. Out of 62 high TSS lines evaluated 

during rabi, 47 lines recorded more than 15% TSS. 

Two high TSS lines viz., WHTB-1A-GT-18-SC-M-7 

(57.59 t/ha) and HT-GR-2C-M-7 DMC-GT-18 

(52.19 t/ha) were found superior for marketable 

yield. Four white high TSS lines along with lines W-

355, W-340 EL-8 and W-504-M-4 are being 

evaluated in AINRPOG trials. Development of F  1

hybrids in onion using �ive male sterile lines and 

its evaluation is in progress. Synthetic crosses 

were also made and being evaluated. Nine back 

cross combinations are in BC  stage and one in BC  1 3

stage for transfer of male sterility in different 

varietal background. Twenty-eight inbreds are in 

I , three inbreds are in I  and one inbred is in I  1 3 4

stage. Four extant onion varieties (Bhima Shakti, 

Bhima Light Red, Bhima Dark Red and Bhima 

Super) were registered with PPV&FRA, New Delhi. 

Red onion lines viz.; DOGR-1627, DOGR-1639 and 

DOGR-1203-DR along with red onion F  hybrids 1

viz.; DOGR Hy-73, Hy-173 and Hy-179 were 

introduced in IET trial. DOGR-1625, 1626, 1657 

and 1669 in AVT-I and RGP-3, RGP-4, 1605 and 

1606 in AVT-II are being evaluated in AINRPOG 

trials. Mutation breeding using gamma radiation 

and chemical mutagen were attempted in garlic 

for creating variability. Garlic varieties were 

screened for osmotic stress tolerance in in-vitro 

condition. For developing haploid inducer line in 

onion, Bhima Super was transformed with GFP-

tailswap_CENH3 vector;  six events were 

generated and crossed with red onion varieties. 

Co-transformation of  Bhima Super with 

AcCENH3-RNAi/GFP-tailswap and AcCENH3 

Cas9/GFP-tailswap has generated 4 and 1 events, 

respectively. For developing male sterile lines 

through knockout of AcMSH1 gene, the AcMSH1 

gene is cloned from genomic DNA and signal 

peptide sequence characterized by sequence 

analysis. A CRISPR/Cas9 construct is developed 

for developing knockout in onion. 

nm§Mdr nr‹T>r _| VwbZr` {H$ñ_ ̂ r_m œoVm Ho$ _wH$m~bo ~ohVa nmB© 
JB©& a~r _m¡g_ Ho$ Xm¡amZ _yë`m§H$Z {H$E JE Hw$b 62 Cƒ Hw$b 
KwbZerb R>mog nXmW© A§e dmbo d§emZwH«$_m| _|, 47 d§emZwH«$_m| _| 
15 à{VeV go A{YH$ Hw$b KwbZerb R>mog nXmW© A§e XO© 
{H$`m J`m& {dnUZ `mo½` CnO Ho$ {bE Xmo Cƒ Hw$b KwbZerb 
R>mog nXmW© A§e dmbo d§eH«$_ ̀ Wm S>ãë`yEMQ>r~r - 1 E - OrQ>r 
- 18 - Eggr - E_ - 7 (57.59 Q>Z/ho.) Am¡a EMQ>r - 
OrAma - 2 gr - E_ - 7 S>rE_gr - OrQ>r - 18 (52.19 
Q>Z/ho.) ~ohVa nmE JE& d§eH«$_ S>ãë`y 335, S>ãë`y 340 B©Eb 
- 8 VWm S>ãë`y - 504 - E_ - 4 Ho$ gmW gmW Mma Cƒ Hw$b 
KwbZerb R>mog nXmW© A§e dmbo d§emZwH«$_m| H$m _yë`m§H$Z   
ApIb ̂ maVr` ß`mO d bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ 
VhV {H$`m Om ahm h¡& {d{^Þ {H$ñ_r` n¥ð>^y{_ _| Za d§Ü`Vm H$m 
ñWmZmÝVaU H$aZo Ho$ {bE Zm¡ ~¡H$H«$mg g§`moOZ BC  AdñWm _| 1

h¢ Am¡a EH$ BC  AdñWm _| h¡& Hw$b 28 A§V: àOmV I  AdñWm 3 1

_|, VrZ A§V: àOmV I  AdñWm _| Am¡a EH$ A§V: àOmV I  3 4

AdñWm _| h¡& ß`mO H$s Mma àM{bV {H$ñ_m| (^r_m e{º$, ̂ r_m 
bmBQ> ao‹S>, ̂ r_m S>mH©$ ao‹S> Am¡a ̂ r_m gwna) 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& bmb ß`mO Ho$ F  g§H$am| `Wm S>rAmoOrAma hmB{~«S> 73, 1

hmB{~«S> 173 VWm hmB{~«S> 179 Ho$ gmW gmW bmb ß`mO Ho$ 
d§eH«$_m| `Wm S>rAmoOrAma - 1627, S>rAmoOrAma - 1639 
VWm S>rAmoOrAma - 1203 - S>rAma H$mo AmB©B©Q>r narjU _| 
em{_b {H$`m J`m& EdrQ>r - 1 _| S>rAmoOrAma - 1625, 
1626, 1657 VWm 1669 H$m, EdrQ>r - 2 _| AmaOrnr - 3, 
AmaOrnr - 4, 1605 VWm 1606 H$m _yë`m§H$Z ApIb 
^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ VhV 
{H$`m Om ahm h¡& {d{dYVm CËnÞ H$aZo Ho$ {bE bhgwZ _| Jm_m 
{d{H$aU VWm amgm`{ZH$ CËn[adV©Z H$m Cn`moJ H$aHo$ å`yQ>oeZ 
àOZZ Ho$ à`mg {H$E JE& bhgwZ H$s {H$ñ_m| H$s ñd: nmÌo (BZ 
pìhQ>´mo) n[apñW{V`m| _| namgaUr X~md g{hîUwVm Ho$ {bE N>§Q>mB© 
H$s JB©& ß`mO _| AJw{UV àoaH$ d§eH«$_ H$m {dH$mg H$aZo Ho$ {bE 
ß`mO H$s ì`mdgm{`H$ {H$ñ_ ^r_m gwna H$m ê$nm§Va GFP-

tailswap_CENH3 doŠQ>a Ho$ gmW {H$`m J`m, N>: KQ>ZmAm| H$mo 
CËnÞ {H$`m J`m Am¡a bmb ß`mO H$s {H$ñ_m| Ho$ gmW g§H$aU  
H$am`m J`m& AcCENH3-RNAi/GFP VWm AcCENH3 

Cas9/GFP-tailswap Ho$ gmW gh-ê$nm§VaU ß`mO H$s 
ì`mdgm{`H$ {H$ñ_ ̂ r_m gwna go CËnÞ {H$`m J`m Am¡a H«$_e: 
Mma VWm EH$ KQ>Zm CËnÞ H$s JB©& AcMSH1 OrZ Ho$ 
Zm°H$AmCQ> Ho$ _mÜ`_ go Za d§Ü` d§eH«$_m| H$m {dH$mg H$aZo Ho$ 
{bE  OrZmo{_H$ S>rEZE go AcMSH1 OrZ H$s ŠbmoqZJ H$s JB© 
Am¡a AZwH«$_ {dûcofU Ûmam {gJ§b noßQ>mBS> AZwH«$_ H$m 
A{^bjUZ {H$`m J`m& ß`mO _| Zm°H$AmCQ> H$m {dH$mg H$aZo Ho$ 
{bE EH$ CRISPR/Cas9 H$ÝgQ´>ŠQ> {dH${gV {H$`m J`m&
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Crop Production 

Integrated use of vermicompost and inorganic 

fertilizer (75% RDF+5 t FYM/ha) produced the 

bulb yield similar to 100% RDF+20 t FYM/ha. This 

treatment also increased soil organic carbon, 

available nitrogen and NPS uptake. Application of 

10 t vermicompost/ha alone produced 31.3 t/ha 

onion yield which was signi�icantly lower than 

other fertilizer treatments. However, total bulb 

yield in this organic treatment was increased by 

51.2% in 2019-20 compared to the yield recorded 

during 2017-18 (20.7 t/ha). Furthermore, organic 

treatments also showed maximum faunal species 

diversity in comparison to inorganic treatments. 

Application of NPKS through drip irrigation 

system increased onion and garlic  yield 

signi�icantly in comparison to broadcasting in 

�lood irrigation system. Inoculation of PSB and 

Piriformospora indica increased onion bulb yield 

by 9.0% and 14.6% compared to the control, 

respectively. In organic farming experiment, 

conventional farming and integrated nutrient 

management plots produced signi�icantly higher 

bulb yield and NPS uptake compared to organic 

treatments. Among organic treatments, organic 

farming module 4 (farm yard manure (10 t/ha), 

vermicompost (2 t/ha), neem cake (1 t/ha), 

phosphorus solubilizing bacteria and Azotobacter 

@ 5 kg each/ha with organic pest and disease 

management practices) produced signi�icantly 

higher yield, soil organic carbon and available N 

compared to other organic treatments. Integrating 

stale seed bed and sequential application of pre-

emergence herbicide oxadiargyl followed with 

post-emergence herbicide mixtures viz., �luazifop 

+ oxy�lourfen, and propaquizafop + oxy�luorfen 

can be equally effective compared to pre-

emergence application of oxy�luorfen 250 g a.i/ha 

followed by one hand weeding in onion.

Evaluation of onion contrasting genotypes proved 

that Acc. 1656 has superior drought tolerance 

traits which can be directly used in breeding 

programme for developing drought tolerant onion 

\$gb CËnmXZ

d_u H$ånmoñQ> Am¡a amgm¶{ZH$ Cd©aH H$m EH$sH¥$V ê$n go 
Cn`moJ (75 à{VeV AmaS>rE\$ + 5 Q>Z Jmo~a H$s ImX/ho.)  
100 à{VeV AmaS>rE\$ + 20 Q>Z Jmo~a H$s ImX/ho. Cn`moJ 
H$aZo Ho$ g_mZ hr H§$Xr` CnO hm{gb H$s JB©& Bg CnMma Ho$ 
_mÜ`_ go _¥Xm O¡{dH$ H$m~©Z, CnbãY ZmBQ´>moOZ VWm 
EZ.nr.Eg. BZQ>oH$ _| ^r ~‹T>moVar XoIZo H$mo {_br& AHo$bo Xg 
Q>Z d_uH$ånmoñQ>/ho. H$m à`moJ H$aZo na 31.3 Q>Z/ho. H$s 
ß`mO CnO CËnÞ hþB© Omo {H$ AÝ` Cd©aH$ CnMmam| Ho$ _wH$m~bo 
_| C„oIZr` ê$n go H$_Va Wr& hmbm§{H$, df© 2017-18 
(20.7 Q>Z/ho.) Ho$ Xm¡amZ XO© H$s JB© CnO H$s VwbZm _| df© 
2019-20 _| Bg O¡{dH$ CnMma _| Hw$b H§$Xr` CnO _| 51.2 
à{VeV VH$ H$s ~‹T>moVar hþB© & BgHo$ Abmdm, AO¡{dH$ CnMmam| 
Ho$ _wH$m~bo _| O¡{dH$ CnMmam| Ho$ A§VJ©V A{YH$V_ Ord-O§Vw 
àOm{V {d{dYVm àX{e©V hþB©& {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go 
ZmBQ´>moOZ - \$m°ñ\$moag - nmoQ>o{g`_ - gë\$a H$m à`moJ H$aZo 
na ~m‹T> qgMmB© àUmbr _| {N>Vamd H$aZo Ho$ _wH$m~bo _| ß`mO d 
bhgwZ H$s CnO C„oIZr` ê$n go ~‹T>r& H§$Q´>mob H$s VwbZm _| 
nrEg~r VWm {n[a\$m_m}ñnmoam BpÊS>H$m H$m Q>rH$mH$aU H$aZo na 
ß`mO H$s H§$Xr` CnO _| H«$_e: 9.0 à{VeV Ed§ 14.6 à{VeV 
H$s ~‹T>moVar XO© H$s JB©& O¡{dH$ IoVr narjU _|, nmaån[aH$ 
H¥${f àUmbr Am¡a EH$sH¥$V nmofH$ VËd à~§YZ dmbo ßbm°Q>m| _| 
O¡{dH$ CnMmam| H$s VwbZm _| C„oIZr` ê$n go H$ht CƒVa 
H§$Xr` CnO CËnÞ hþB© Am¡a CƒVa EZnrEg AÝVJ«©hU XO© 
{H$`m J`m& O¡{dH$ CnMmam| Ho$ ~rM, O¡{dH$ H¥${f àUmbr 
_mS>çyb 4 (Jmo~a H$s ImX (10 Q>Z/ho.), d_u H$ånmoñQ> (2 
Q>Z/ho.), Zr_ Ho$H$ (1 Q>Z/ho.), O¡{dH$ ZmerOrd VWm amoJ 
à~§YZ ar{V`m| Ho$ gmW à{V hoŠQ>o`a 5 {H$J«m. H$s Xa go 
\$m°ñ\$moag KwbZerb OrdmUw VWm EOmoQ>mo~¡ŠQ>a ) Ho$ VhV AÝ` 
O¡{dH$ CnMmam| Ho$ _wH$m~bo _| C„oIZr` ê$n go H$ht CƒVa 
CnO, _¥Xm O¡{dH$ H$m~©Z Am¡a CnbãY ZmBQ´>moOZ _mÌm CËnÞ 
hþB©& nwamZo ~rOm| H$s Š`mar Am¡a ~rO A§Hw$aU nyd© emH$Zmer 
Am°Šgm{S>`ma{Ob Ho$ AmZwH«${_H$ à`moJ H$m EH$sH$aU H$aZm 
Am¡a VXþnamÝV ~rO A§Hw$aU nyd© CnamÝV emH$Zmer {_lU ̀ Wm 
âbyOr\$mon + Am°Šgrâbmoa\o$Z VWm àmonm{¹$Om\$mon + 
Am°Šgbâbmoa\o$Z, ß`mO H$s \$gb _| g§ñVwV ar{V `Wm 
Am°Šgrâbmoa\o$Z 250 J«m_ E.AmB©/ho. + hmW go EH$ ~ma 
{ZamB© JwS>mB© H$aZo Ho$ gmW VwbZm ‘| g_mZ ê$n go à^mdr hmo 
gH$Vm h¡& 

ß`mO Ho$ à{VHy$b àd¥{V dmbo OrZàê$nm| H$m _yë`m§H$Z H$aZo na 
{gÕ hþAm {H$ àm{á 1656 _| ~ohVa gyIm g{hîUwVm JwU h¢ 
{OZH$m {H$ gyIm g{hîUw ß`mO {H$ñ_ H$m {dH$mg H$aZo hoVw 
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variety.  Furthermore,  VAM and P.  indica 

inoculation improved plant growth and bulb yield 

under drought and water logging stress. In 
-1comparison with the control treatment (0 µg mL  

5-azacytidine), treatment with 5-azacytidine 

enhanced seed germination, seedling length, 

seedling dry weight and seed vigour indices. 5-

azacytidine treatment also increased the activity 

of superoxide dismutase and total antioxidant 

capacity. Ethephon applied @ 100 and 200 ppm at 

45 days after planting had lower lodging and 

higher seed yield and seed quality.

Crop Protection

Purple blotch resistance was studied at molecular 

level in resistant Arka Kalyan and susceptible 

Agrifound Rose onion varieties. Transcriptome 

and metabolome were compared in response to 

Alternaria porri  (Ell is)  Cifferi  infection. 

Differential gene expression revealed that in 

susceptible genotype, 16378 genes were up-

regulated and 3136 genes were down-regulated. 

Whereas in resistant genotype, 6346 transcripts 

were up-regulated and 2436 were down-

regulated. Purple blotch infection increased the 

expression of several genes like transcription 

fa c to r s ,  p a t h o g e n e s i s - re l a te d  p ro te i n s , 

antioxidant enzymes, phytohormones, etc. The 

high expression of defence genes like PR4 (21 

fold), MYB31 (4.7 fold), LOX (6.3 fold), Peroxidase 

(13 fold) etc. attributed to be a factor responsible 

for resistance. In response to purple bloch 

infection, several non-annotated transcripts were 

elevated and increased the level of various plant 

hormones onion, particularly in resistant 

genotype Arka Kalyan. DNA bar-coding of 

Lepidopteran pests infesting onion and garlic was 

done using the mitochondrial gene cytochrome c 

oxidase subunit I (COI). DNA bar-coding LCO 1480 

and HCO 1298 primers were used and two species 

were S. frugiperda and C. acuta bar-coded. The 

sequences were submitted to NCBI gene bank and 

obtained the accession numbers MT644266 and 

MT644267 for S. frugiperda  and C. acuta 

respectively. The economic threshold level 

àOZZ H$m`©H«$_ _| grYo Vm¡a na Cn`moJ {H$`m Om gH$Vm h¡& 
BgHo$ Abmdm, gyIm Ed§ Ob^amd X~md Ho$ A§VJ©V drEE_ VWm 
nr. BpÊS>H$m H$m Q>rH$mH$aU H$aZo na nm¡Ym d¥{Õ Am¡a H§$Xr` 

-1CnO _| gwYma Am`m& {Z¶§{ÌV CnMma (0 µg mL  5 - 
EOmgm`Q>r{S>Z) H$s VwbZm _| 5 - EOmgm`Q>r{S>Z Ho$ gmW 
CnMma H$aZo na ~rO A§Hw$aU, nm¡X b§~mB©, nm¡X H$m ewîH$ ^ma 
VWm ~rO AmoOVm gyMH$m§H$ _| A{^d¥{Õ XO© H$s JB©& 5 - 
EOmgm`Q>r{S>Z  CnMma Ûmam gwna-Am°ŠgmBS> {S>ñ_wQ>oO VWm 
Hw$b à{V-Am°ŠgrH$maH$ j_Vm _| ^r d¥{Õ hþB©& amonmB© Ho$ 45 
{XZm| CnamÝV 100 nrnrE_ VWm 200 nrnrE_ H$s Xa na à`moJ 
{H$E JE BWo\$m°Z Ho$ VhV H$_ Ade`Z VWm CƒVa ~rO CnO 
Ho$ gmW ~rO JwUdÎmm dmbo Wo&

\$gb gwajm 

ß`mO H$s$ à{VamoYr {H$ñ_ AH$m© H$ë`mU Am¡a g§doXZerb 
{H$ñ_ EJ«r\$mCÊS> amoµO _| AmU{dH$ ñVa na ~¢JZr Yã~m 
à{Vamo{YVm H$m AÜ``Z {H$`m J`m& AmëQ>aZo[a`m nmoar 
(B{bg) {g\o$ar g§H«$_U H$s à{V{H«$`m _| Q´>m§g{H«$ßQ>mo_ VWm 
_oQ>m~mobmo_ H$s VwbZm H$s JB©& {^ÞmË_H$ OrZ àH$Q>Z go nVm 
Mbm {H$ g§doXZerb OrZàê$n, 16378 OrZ CÜd© {Z`{_V Wo 
Am¡a 3136 OrZ AYmo-{Z`{_V Wo& O~{H$ à{VamoYr OrZàê$n 
_| 6346 Q´>m§g{H«$ßQ> CÜd© {Z`{_V Wo Am¡a 2436 AYmo {Z`{_V 
Wo& ~¢JZr Yã~m g§H«$_U Ûmam Q´>m§g{H«$ßeZ H$maH$, amoJOZVm 
g§~§Yr àmoQ>rZ, à{V-Am°ŠgrH$maH$ E§Om`_m|, nmXn hma_moZ 
Am{X O¡go AZoH$ OrZm| H$m àH$Q>Z ~‹T>m& nrAma 4 (21 JwUm), 
E_dmB©~r 31 (4.7 JwUm), EbAmoEŠg (6.3 JwUm), 
noam°ŠgrSo>O (13 JwUm) Am{X O¡go ajmË_H$ OrZm| Ho$ Cƒ 
àH$Q>Z à{Vamo{YVm Ho$ {bE EH$ CÎmaXm`r H$maH$ hmoJm& ~¢JZr 
Yã~m g§H«$_U H$s à{V{H«$`m _|, AZoH$ J¡a ì`m»`mË_H$ 
Q´>m§g{H«$ßQ²g XrKuH¥$V Wo Am¡a BZgo {deofH$a à{VamoYr 
OrZàê$n AH$m© H$ë`mU ß¶mO _| {d{^Þ nmXn hma_moZ ß`mO H$m 
ñVa ~‹T>m& _mBQ>moH$m°pÊS´>`b OrZ gmBQ>moH«$m°_ gr - Am°ŠgrSo>O 

g~ `y{ZQ> 1 (COI) H$m Cn`moJ H$aHo$ ß`mO d bhgwZ H$m 
g§H«$_U H$aZo dmbo bo{nS>moßQ>oamZ ZmerOrdm| H$s S>rEZE 
~maH$moqS>J H$s JB©& S>rEZE ~maH$moqS>J EbgrAmo 1480 VWm 
EMgrAmo 1298 àmB_am| H$m Cn`moJ {H$`m J`m Am¡a Xmo 
àOm{V`m| Eg. ’w«$OrnoS>m© VWm gr. EŠ`yQ>$ H$s ~maH$moqS>J H$s 
JB©& AZwH«$_m| H$mo EZgr~rAmB© OrZ ~¢H$ _| O_m H$am`m J`m Am¡a 
Eg. ’w«$OrnoS>m©$ VWm gr. EŠ`yQ>m Ho$ {bE H«$_e: àm{á g§»`m 
E_Q>r 644266 VWm E_Q>r 644267 hm{gb H$s JB©& ß`mO d 
bhgwZ H$mo g§H«${_V H$aZo dmbo ß`mO {W«ßg Ho$ {bE Am{W©H$ 
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(ETL)/action threshold level (AT) for onion thrips 

infesting onion and garlic was revisited. The 

higher onion bulb yield and more number of A-

grade bulbs were recorded in 0.5 and 1.0 

thrips/leaf ATs. In case of garlic, action threshold 

0.5, 1.0 and 2.0 registered highest bulbs yield of 

4.5, 4.2 and 4.1 t/ha, respectively. Correlation 

analysis between thrips load at different window 

of crop age and bulb size suggests that, thrips per 

leaf per day during 30-60 days signi�icantly 

affected bulb size in both the crops. The biology of 

Spodoptera frugiperda and Chrysodeixis acuta in 

onion was studied under laboratory condition. S. 

frugipedra took 44-54 days to complete its life 

cycle from egg to adult, while Chrysodeixis acuta 

took 37-54 days. Five new insecticides were 

evaluated against onion thrips infesting bulb and 

seed crop. From which, Profenophos, imidacloprid 

and �ipronil were found to be on par and effective 

against thrips. Behavioural response of thrips to 

different blue sticky traps were studied, and found 

that blue sticky cards were more appealing to 

thrips, and least to natural enemy populations.  

Post-Harvest Technology

At ambient conditions, storage life of green onion 

was only two days with weight loss of 18.7% and 

29.3% with and without wrapping, respectively. 

Whereas, the storage life green onion was 

increased to 11 days with 13.4% and 17.1% weight 

loss with and without wrapping, respectively at 

4ºC. Total 49 phenolic compounds were identi�ied 

in onion peel extracts which includes 33 

anthocyanin, 8 �lavanol, and 4 �lavones, one each of 

pyranoanthocyanin, chalcone, phenolic acid, and 

ellagiotannins. Anthocyanin was the most 

abundant polyphenolic compound followed by 

�lavanol in all onion varieties. Blanching treatment 

reduced the drying rate at all the tested 

temperatures. High drying rate was observed at 3 

minute blanching. The total phenol content in 

fresh sample was 0.37 mg/g fresh weight and it 

ranged from 1.1 to 1.2 mg/g in dehydrated 

samples. Percent seed oil content varied from 

12.9-16.0% and storage resulted in 0.64% loss in 

W«oghmoëS> ñVa (B©Q>rEb)/H$ma©dmB© W«oghmoëS> ñVa (EQ>r) _| 
g§emoYZ {H$`m J`m& 0.5 VWm 1.0 {W«ßg/nÎmr (EQ>r) _| ß`mO 
H$s H$ht CƒVa H§$Xr` CnO Am¡a E J«oS> dmbo H§$Xm| H$s H$ht 
A{YH$ g§»`m XO© H$s JB©& bhgwZ Ho$ _m_bo _|, H$ma©dmB© 
W«oghmoëS> 0.5, 1.0 VWm 2.0 na H«$_e: 4.5, 4.2 VWm 4.1 
Q>Z/ho. H$s A{YH$V_ H§$Xr` CnO XO© H$s JB©& \$gb Am`w 
Am¡a H§$X AmH$ma H$s {^Þ AdñWmAm| _| {W«ßg ̂ ma Ho$ ~rM gh-
g§~§Y {dûcofU go nVm Mbm {H$ Vrg go gmR> {XZm| Ho$ Xm¡amZ à{V 
{XZ à{V nÎmr {W«ßg Ûmam XmoZm| \$gbm| _| H§$X AmH$ma H$mo {deof 
ê$n go à^m{dV {H$`m J`m& ß`mO H$s \$gb _| ñnmoS>moßQ>oam 
’w«$OrnoS>m© d H«$mBgmoS>rpŠgg EŠ`yQ>m Ho$ Ord{dkmZ H$m AÜ``Z 
à`moJembm n[apñW{V _| {H$`m J`m& Eg. ’w«$OrnoS>m© _| Ohm§ AÊSo> 
go boH$a d`ñH$ ~ZZo VH$ AnZo OrdZ MH«$ H$mo nyam H$aZo _| 44 
go 54 {XZm| H$m g_` bJm dht H«$mBgmoS>rpŠgg EŠ`yQ>m _| Bg_| 
37 go 54 {XZm| H$m g_` bJm& ß`mO H$s \$gb _| H§$X VWm 
~rO \$gb H$mo g§H«${_V H$aZo dmbo ß`mO {W«ßg Ho$ {dê$Õ nm§M 
ZE H$sQ>ZmeH$m| H$m _yë`m§H$Z {H$`m J`m& {W«ßg Ho$ {dê$Õ BZ_| 
go àmo{\$Zmo\$m°g, B{_S>mŠbmo{àS> Am¡a {\$àmo{Zb EH$g_mZ 
à^mdr nmE JE& {d{^Þ Zrbo {Mn{Mno Q´>¡n Ho$ à{V {W«ßg H$s 
ì`dhma à{V{H«$`m H$m AÜ``Z {H$`m J`m Am¡a nm`m J`m {H$ 
Zrbo {Mn{Mno Q´>¡n _| {W«ßg H$ht A{YH$ AmH${f©V hþE Am¡a BgZo 
àmH¥${VH$ eÌw g§»`m H$mo g~go H$_ AmH${f©V {H$`m& 

\$gbmoÎma àm¡Úmo{JH$s 

gm‘mÝ¶ n[apñW{V`m| _|, har ß`mO H$s a¡qnJ H$aZo VWm {~Zm 
a¡qnJ H$aZo na H«$_e: 18.7 à{VeV Ed§ 29.3 à{VeV ^ma 
ZwH$gmZ Ho$db Xmo {XZm| Ho$ ̂ ÊS>maU Ad{Y ‘| nm`m J`m O~{H$ 

4º gopëg`g Vmn_mZ na H«$_e: 13.4 à{VeV Ed§ 17.1 
à{VeV ̂ ma ZwH$gmZ Ho$ gmW har ß`mO Ho$ ̂ ÊS>maU Ad{Y H$mo 
11 {XZm| VH$ ~‹T>m`m Om gH$m& ß`mO {NbHo$ Ho$ {ZîH$f©U _| 
Hw$b 49 {\$Zmo{bH$ `m¡{JH$m| H$s nhMmZ H$s JB© {OZ_| 33 
E§Wmogm`{ZZ, 8 âbodmoZm °b VWm EH$-EH$ nm`a¡Zmo 
E§Wmogm`{ZZ, H¡$bH$moZ, {\$Zmo{bH$ Aåb VWm Bb¡{J`moQ>¡{ZZ 
em{_b h¢& ß`mO H$s g^r {H$ñ_m| _| gdm©{YH$ àMwa nm°br 
{\$Zmo{bH$ `m¡{JH$ E§Wmogm`{ZZ Ed§ VXþnamÝV âb¡dmZm°b Wm& 
g^r Om§Mo JE Vmn_mZm| na ãbmpÝM§J CnMma go ewîH$Z Xa _| 
H$_r AmB©& VrZ {_ZQ> VH$ ãbmpÝM§J H$aZo na Cƒ ewîH$Z Xa 
nmB© JB©& VmOm Z_yZo _| Hw$b {\$Zmob _mÌm 0.37 {_J«m./J«m_ 
VmOm ^ma Wr Am¡a `h {ZO©brH¥$V Z_yZm| _| 1.1 go 1.2 
{_J«m./J«m_ H$s gr_m _| Wr& ~rO Ho$ à{VeV Vob _mÌm _| 12.9 
go 16.0 à{VeV H$s {^ÞVm XoIZo H$mo {_br Am¡a ̂ ÊS>maU Ho$ 
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seed oil content. The average seed germination in 

freshly harvested seeds was 80.5%, which 

declined to 52.3% after one year of ambient 

storage. The electrical conductivity which 

measures the membrane integrity increased by 

108.6% in one year old seeds. In garlic storage, 

trap catches revealed that three peaks of adult 
st nd themergence i.e. 1 week of June, 2  and 4  week of 

August and suggest that release of parasitic cocoon 

in these weeks can effectively suppress E. cautella 

population. Furthermore, the trap placed above 3 

feet of stake had more adult catches than 2 feet 

above placed.

Extension

O n e  h u n d r e d  t w e n t y - � i v e  f r o n t l i n e 

demonstrations were carried out at the farmers' 

�ields in �ive states viz., Maharashtra, Uttar 

Pradesh, Madhya Pradesh, Rajasthan and Gujarat 

during kharif, late kharif and rabi seasons.  The 

seed of ICAR-DOGR onion varieties were provided 

to the selected progressive farmers of these states. 

The onion seed of local varieties were arranged by 

the farmers. Recommendations made by the 

Directorate were followed in all trials. ICAR-DOGR 

varieties performed better than the local checks in 

all the demonstrations. The documented uses of 

onion as well as garlic in Indigenous Technical 

Knowledge (ITK) for prevention and control of 

pest and diseases of various crops among the 

traditional farming communities were screened 

and the validation of ITKs was done with 30 

experts from the relevant scienti�ic �ield. The study 

revealed that among the 36 formulations, 30.56 

per cent were claimed to have the validity score 

above 120 and 61.11 per cent were scored 

between 100 and 120 out of 150. The results 

showed their wider applicability in pesticidal and 

fungicidal uses in protection of various vegetables, 

c e r e a l s ,  p u l s e s  a n d  c o m m e r c i a l  c r o p s . 

Popularization and commercialization of these 

ITKs can be boost for residue free food production. 

During the year, total 205 �ield demonstrations 

(100 in Maharashtra and 105 in NEH region) were 

conducted through TSP and NEH plan and 243 

n[aUm_ñdê$n ~rO Vob _mÌm _| 0.64 à{VeV ZwH$gmZ XO© 
{H$`m J`m& VmOm Vmo‹S>o JE ~rOm| _| Am¡gV ~rO A§Hw$aU Xa 
80.5 à{VeV Wr Omo {H$ n[adoer ^ÊS>maU Ho$ EH$ df© Ho$ 
CnamÝV 52.3 à{VeV VH$ H$_ hmo JB©& {dÚwV MmbH$Vm Omo 
{H$ _oå~«oZ AIÊS>Vm H$mo _mnVr h¡, _| EH$ df© nwamZo ~rOm| _| 
108.6 à{VeV VH$ ~‹T>moVar XO© H$s JB©& bhgwZ Ho$ ̂ ÊS>maU 
_|, Q´>¡n nH$‹S> go d`ñH$ Am{d^m©d `Wm OyZ H$m àW_ gámh, 
AJñV H$m Xÿgam Ed§ Mm¡Wm gámh Ho$ VrZ A{V ì`ñV g_` H$m 
nVm Mbm Am¡a Bggo gwPmd {_bVm h¡ {H$ BZ gámh _| naOrdr 
H$moHy$Z H$mo N>mo‹S>Zo go B©. H$m°Q>obm g§»`m H$m à^mdr VarHo$ go 
X_Z {H$`m Om gH$Vm h¡& BgHo$ Abmdm, ñQ>¡H$ go VrZ \$sQ> H$s 
D$§MmB© na Q´>¡n H$mo aIZo go Xmo \$sQ> H$s D$§MmB© na aIo Q´>¡n H$s 
VwbZm _| d`ñH$ g§»`m H$mo H$ht A{YH$ nH$‹S>m J`m&     

àgma

Iar\$, nN>oVr Iar\$ VWm a~r _m¡g_ Ho$ Xm¡amZ nm§M amÁ`m| ̀ Wm 
_hmamï´>, CÎma àXoe, _Ü` àXoe, amOñWmZ VWm JwOamV _| 
{H$gmZm| Ho$ IoVm| _| Hw$b 125 A{J«_ n§{º$ àXe©Z Am`mo{OV 
{H$E JE& BZ amÁ`m| Ho$ M`{ZV àJ{Verb {H$gmZm| H$mo 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s ß`mO 
{H$ñ_m| H$m ~rO CnbãY H$am`m J`m& {H$gmZm| Zo ñWmZr` 
{H$ñ_m| Ho$ ß`mO ~rO H$s ì`dñWm AnZo ñVa na H$s& g^r 
narjUm| _| {ZXoemb` Ûmam H$s JB© g§ñVw{V`m| H$m AZwnmbZ 
{H$`m J`m& g^r àXe©Zm| _| ñWmZr` VwbZr` {H$ñ_m| H$s VwbZm 
_| ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s 
{H$ñ_m| H$m àXe©Z ~ohVa nm`m J`m& nmaån[aH$ {H$gmZ g_wXm` 
Ho$ ~rM {d{^Þ \$gbm| Ho$ ZmerOrdm| d amoJm| H$s amoH$Wm_ Ed§ 
BZgo ~Mmd Ho$ {bE ñdXoer VH$ZrH$s kmZ _| ß`mO Ho$ gmW gmW 
bhgwZ Ho$ XñVmdoOmo Ho$ Cn`moJm| H$s ñH«$sqZJ H$s JB© Am¡a 
àmg§{JH$ d¡km{ZH$ joÌ go Vrg {deofkm| Ho$ gmW ñdXoer 
VH$ZrH$s kmZ H$m à_mUZ {H$`m J`m& AÜ``Z go nVm Mbm {H$ 
Hw$b 36 \$m_w©boeZ _|, 30.56 à{VeV _| 150 _| go 120 go 
A{YH$ H$m d¡YVm ñH$moa hmoZo H$m Xmdm {H$`m J`m Wm O~{H$ 
61.11 à{VeV _| 100 go 120 Ho$ ~rM H$m ñH$moa XO© hþAm& 
n[aUm_m| go {d{^Þ gpãO`m|, AZmO, XbhZ VWm ì`mdgm{`H$ 
\$gbm| H$s gwajm _| ZmeH$OrdZmer VWm H$dH$Zmer Cn`moJ _| 
BZH$s ì`mnH$ à`moÁ`Vm àX{e©V hþB©& BZ ñdXoer VH$ZrH$s kmZ 
H$mo àM{bV H$aZm Am¡a BZH$m ì`mdgm`rH$aU H$aZm Adeof 
_wº$ ImÚ CËnmXZ Ho$ {bE EH$ daXmZ hmo gH$Vm h¡& 

[anmoQ>m©YrZ df© Ho$ Xm¡amZ OZOmVr` Cn-`moOZm Ed§ nydm}Îma 
nd©Vr` joÌ `moOZm Ho$ _mÜ`_ go Hw$b 205 IoV àXe©Z 
(_hmamï´> _| 100 Ed§ nydm}Îma nd©Vr` joÌ _| 105) VWm 



x

through SCSP scheme. The kits of onion seed, 

fertilizers, fungicides, insecticides, weedicides 

and agricultural implements were distributed 

among the farmers of weaker section community 

for their livelihood improvement. Total 60 

trainings were conducted under MGMG, TSP, SCSP, 

ATMA, ASCI, etc., schemes which were attended by 

1786 farmers and other stakeholders. ICAR-DOGR 

participated in four exhibitions to showcase onion 

and garlic technologies.

Other Activities

The Directorate organized Virtual XIth Annual 

Group Meeting of All India Network Research 

Project on Onion and Garlic (AINRPOG) which 

was attended by more than 60 participants 

including senior of�icials of ICAR. The Directorate 

also organized brainstorming session on 

“Aggregatum Onion-Status and prospects in 

India.”  The various Institutional activities viz., 

IRC, IMC, etc. meetings were held timely. The 

Directorate celebrated National Science Day, 
t hInternat ional  Women's  Day,  150  Birth 

stAnniversary of Mahatma Gandhi, 71  Republic 
thDay, 74  Independence Day, National Unity Day, 

Constitution Day, etc. special days. Vigilance 

Awareness Week, Hindi Week and Swachh Bharat 

Abhiyan activities were also organized. ICAR-

DOGR signed MoUs with eight companies, viz., JSC 

Seed Company, Dinkar Seeds, Sabarkantha 

(Gujarat), Aaradhya Seeds, Aurangabad (M.S.), 

Agro Narmada Seed Company, Pune (M.S.), Parshv 

Genetics, Jhabua (M.P.) Dhanlaxmi Crop Sciences, 

Himmatnagar (Gujarat), Calix Agri genetics, 

Jaipur (Rajasthan) and ODSF Agro producer 

Company, Osmanabad (M.S.) for seed production 

of Bhima Shakti. It has signed MoUs with Parshv 

Genetics, Jhabua (M.P.) and Calix Agri genetics, 

Jaipur (Rajasthan) respectively for seed 

production of Bhima Super and Bhima Kiran also. 

ICAR-DOGR generated the revenue of Rs. 58.56 

lakhs.

AZwgy{MV Om{V Cn-`moOZm Ho$ _mÜ`_ go Hw$b 243 IoVm|‘o 
àXe©Z Am`mo{OV {H$E JE& H$_Omoa dJ© go gå~Õ {H$gmZm| H$mo 
CZH$s AmOr{dH$m _| gwYma bmZo Ho$ à`moOZ go ß`mO ~rO, 
Cd©aH$, H$dH$Zmer, H$sQ>Zmer, IanVdmaZmer VWm H¥${f 
Am¡Omam| dmbr {H$Q> {dV[aV H$s JB©& _oam Jm§d - _oam Jm¡ad, 
OZOmVr` Cn-`moOZm, AZwgy{MV Om{V Cn-`moOZm, AmË_m, 
EEggrAmB© Am{X n[a¶moOZmAm| Ho$ A§VJ©V Hw$b 60 à{ejU 
H$m`©H«$_ Am`mo{OV {H$E JE {OZ_| Hw$b 1786 {H$gmZm| d AÝ` 
{hVYmaH$m| Zo ^mJ {b`m& ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo Hw$b Mma àXe©{Z`m| _| ^mJ boH$a dhm§ 
ß`mO d bhgwZ H$s àm¡Úmo{J{H$`m| H$mo àX{e©V {H$`m& 

AÝ` J{V{d{Y`m§ 

{Z Xoemb` Ûmam ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ 
AZwg§YmZ n[a`moOZm H$s 11dt dm{f©H$ g_yh ~¡R>H$ H$mo dÀ`w©b 
_moS> _| Am`mo{OV {H$`m J`m {Og_| ^maVr` H¥${f AZwg§YmZ 
n[afX Ho$ d[að> A{YH$m[a`m| g{hV 60 go ^r A{YH$ 
à{V^m{J`m| Zo ^mJ {b`m& BgHo$ gmW hr {ZXoemb` Ûmam 
""EJ«rJoQ>_ ß`mO - ^maV _| pñW{V Ed§ g§^mdZmE§'' {df` na 
~«oZ-ñQ>m°{_ªJ gÌ H$m Am`moOZ {H$`m J`m& g§ñWmZ H$s {d{^Þ 
J{V{d{Y`m| `Wm g§ñWmZ AZwg§YmZ n[afX, g§ñWmZ à~§Y 
g{_{V Am{X H$s ~¡R>H$m| H$mo {Z`{_V ê$n go g_` na Am`mo{OV 
{H$`m J`m& ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` 
_| amï´>r` {dkmZ {Xdg, A§Vam©ï´>r` _{hbm {Xdg, _hmË_m Jm§Yr 
H$s 150 dt O`§Vr, 71 dm§ JUV§Ì {Xdg g_mamoh, 74 dm§ 
ñdV§ÌVm {Xdg g_mamoh, amï´>r` EH$Vm {Xdg, g§{dYmZ {Xdg 
Am{X H$m Am`moOZ {H$`m J`m& BgHo$ Abmdm, gVH©$Vm 
OmJê$H$Vm gámh, {hÝXr gámh VWm ñdÀN> ^maV A{^`mZ 
J{V{d{Y`m| H$m ̂ r Am`moOZ {H$`m J`m& ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Zo ̂ r_m e{º$ Ho$ ~rO CËnmXZ Ho$ 
{bE Hw$b AmR> H$ån{Z`m| `Wm OoEggr ~rO H$ånZr, {XZH$a 
grS²g, gm~aH$m§R>m (JwOamV), AmamÜ` grS²g, Am¡a§Jm~mX 
(_hmamï´>), EJ«mo Z_©Xm grS> H$ånZr, nwUo (_hmamï´>), nmœ© 
{OZo{Q>Šg, Pm~wAm (_Ü` àXoe), YZbú_r H«$m°n gmBpÝgO, 
{hå_VZJa (JwOamV), H¡${bŠg EJ«r {OZo{Q>Šg, O`nwa 
(amOñWmZ) VWm AmoS>rEgE\$ EJ«mo àmoS>çyga H$ånZr, 
Cñ_mZm~mX (_hmamï´>) Ho$ gmW g_Pm¡Vm kmnZ na hñVmja 
{H$E& gmW hr {ZXoemb` Ûmam ̂ r_m gwna Ed§ ̂ r_m {H$aZ {H$ñ_ 
Ho$ ~rO CËnmXZ Ho$ {bE H«$_e: nmœ© {OZo{Q>Šg, Pm~wAm (_Ü` 
àXoe) Ed§ H¡${bŠg EJ«r {OZo{Q>Šg, O`nwa (amOñWmZ) Ho$ gmW 
g_Pm¡Vm kmnZ na hñVmja {H$E JE& ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ûmam [anmoQ>m©YrZ df© _| Hw$b 
58.56 bmI ê$n`o H$m amOñd g¥{OV {H$`m J`m& 
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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$ÝÐm| Am¡a 5  gh`moJr Ho$ÝÐm| Ho$ gmW ß`mO Ed§ 
bhgwZ na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm ^r 
H$m`©aV 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$m Vmn_mZ 5.50 gopëg`g go 42.00 
gopëg`g Ho$ ~rM VWm dm{f©H$ Am¡gV dfm© 669 {__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 AZwg§YmZ \$m_©, H$mbwg _| 56 EH$‹S> Am¡a 
_m§Oar _| 10 EH$‹S> H$m H¥${f AZwg§YmZ \$m_© h¡& Ho$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.icar. 

gov.in 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 

n[aM` 
Introduction

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 Nashik 

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 Research 

Project on Onion and Garlic with 11 main 

(including ICAR-DOGR as a coordinating unit), 13 

voluntary and 5 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 
0 0temperature range of 5.50 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: icar. http://dogr.

gov.in, which provides rapid updates and all 
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{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§dY©Z 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 H$mo ~‹T>mZo Am¡a Cgo {Q>H$mD$ 
~ZmZo Ho$ {bE AmZwd§{eH$ g§gmYZ à~§YZ, \$gb gwYma 
VWm CËnmXZ àm¡Úmo{J{H$`m| na _yb^yV, aUZr{VnaH$ Am¡a 
àm`mo{JH$ AZwg§YmZ H$aZm&

 ß`mO Ed§ bhgwZ H$s CËnmXH$Vm H$mo ~‹T>mZo Ho$ {bE 
àm¡Úmo{JH$s hñVm§VaU Am¡a {hVYmaH$m| H$m j_Vm {Z_m©U 
H$aZm&

 ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm Ho$ _mÜ`_ go AZwg§YmZ H$m g_Ýd` VWm 
àm¡Úmo{J{H$`m| H$m à_mUZ H$aZm&

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

dm{f©H$ à{VdoXZ 2020
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\$gb gwYma 

àJ[V à{VdoXZ  
Progress Report 

Crop Improvement 

Project 1: Management and utilization 

of Allium germplasm

Due to commercialization of varieties through 

public and private sector, large area is being 

covered at present in cultivation of limited 

number of recommended varieties, which may 

resulting is losing of land races and local cultivars 

may be a severe threat in future. Urbanization, 

industrialization thereby shrinkage in cultivated 

area is also another threat for genetic erosion. 

Hence, there is urgent need to take up systematic 

collection, evaluation, characterization at 

phenotypic and molecular level and conservation 

for solving present and future unseen problems. 

Wide genetic base is backbone of any breeding 

programme and is  cal led as resourceful 

organization consist wide variable germplasm. 

These germplasm can be used as a base material 

for breeders to identify desirable traits including 

resistance to diseases and pests, biochemical, 

nutritional rich and for abiotic stresses. India has 

wide geographical variability hence there 

germplasm can be exploited for the development 

of varieties suitable for different agro climatic 

conditions. Collection of other Allium species 

available in India and introduction of available 

exotic cultivated and wild Allium genetic resources 

will help to create variability and its utilization in 

breeding programme after evaluation. This will 

help to develop trait speci�ic pre breeding lines 

which  wi l l  be  useful  for  use  in  further 

improvement and future need. Wild species can be 

exploited from consumption point of view during 

off season besides its nutritional properties and 

resistance to pest and diseases. There is need for 

n[a`moOZm 1 : E{b`_  OZZÐì` H$m à~§YZ Ed§ 
Cn`mo{JVm 

gmd©O{ZH$ VWm {ZOr joÌ Ho$ _mÜ`_ go {H$ñ_m| H$m 
ì`mdgm`rH$aU {H$E OmZo Ho$ H$maU, dV©_mZ _| IoVr _| ì`mnH$ 
H¥${f aH$~o _| gr{_V g§»`m _| {H$ñ_m| H$s IoVr Om ahr h¡ {Oggo 
{H$gmZm| Ûmam V¡`ma H$s JBª {H$ñ_| AWdm Aàg§ñH¥$V {H$ñ_| `m 
b¡ÊS>ao{gg Am¡a ñWmZr` {H$ñ_| Jw_ hmo ahr h¢ Omo {H$ ̂ {dî` Ho$ 
{bE EH$ J§^ra IVam h¡& BgHo$ Abmdm eharH$aU, 
Am¡Úmo{JH$sH$aU {OgHo$ H$maU H¥${f joÌ _| H$_r Am ahr h¡, 
AmZwd§{eH$ ömg Ho$ {bE EH$ AÝ` IVam h¡& AV: g_bjUr 
VWm AmU{dH$ ñVa na àUmbr~Õ ê$n go g§H$bZ, _yë`m§H$Z 
Am¡a bjUdU©Z H$aZo Am¡a dV©_mZ VWm ^mdr AàË`j 
g_ñ`mAm| H$m g_mYmZ H$aZo Ho$ {bE g§ajU H$aZo H$s A{dbå~ 
Amdí`H$Vm h¡& ì`mnH$ AmZwd§{eH$ AmYma {H$gr ^r àOZZ 
H$m`©H«$_ H$m _oê$XÊS> hmoVm h¡ Am¡a g§gmYZnyU© g§JR>Z _| ì`mnH$ 
{^Þ OZZÐì` nm`m OmVm h¡& BZ OZZÐì` H$m Cn`moJ àOZH$m| 
Ho$ {bE AmYma gm_J«r Ho$ ê$n _| {H$`m Om gH$Vm h¡ Vm{H$ CZHo$ 
Ûmam amoJm| d ZmerOrdm| H$s à{Vamo{YVm, O¡d amgm`{ZH$, 
nmof{UH$ ê$n go g_¥Õ VWm AO¡{dH$ X~mdm| g{hV dm§N>Zr` JwUm| 
H$s nhMmZ H$s Om gHo$& ^maV _| ì`mnH$ ^m¡Jmo{bH$ {d{dYVm 
nmB© OmVr h¡ Am¡a Bg{bE {d{^Þ H¥${f Obdm`w n[apñW{V`m| Ho$ 
{bE Cn`wº$ {H$ñ_m| H$m {dH$mg H$aZo hoVw OZZÐì` H$m XmohZ 
{H$`m Om gH$Vm h¡& ̂ maV _| CnbãY AÝ` E{b`_ àOm{V`m| H$m 
g§H$bZ H$aZo Am¡a CnbãY àM{bV H¥$ï> Am¡a dÝ` E{b`_  
AmZwd§{eH$ g§gmYZm| H$mo em{_b H$aZo go _yë`m§H$Z Ho$ CnamÝV 
àOZZ H$m`©H«$_ _| {d{dYVm CËnÞ H$aZo VWm gmW hr BZH$s 
Cn`mo{JVm hm{gb H$aZo _| _XX {_boJr& Bggo JwU {d{eï> nyd© 
àOZZ d§eH«$_m| H$m {dH$mg H$aZo _| _XX {_boJr Omo {H$ nwZ: 
gwYma H$aZo Am¡a ̂ mdr Oê$aV Ho$ {bE Cn`moJ H$aZo hoVw Cn`moJr 
hm|Jo& BZH$s nmof{UH$ {deofVmAm| Am¡a ZmerOrdm| d amoJm| Ho$ à{V 
BZH$s à{Vamo{YVm Ho$ gmW gmW dÝ` àOm{V`m| H$m XmohZ H$‘ 
AmdH$ Ho$ Xm¡amZ InV H$s Ñ{ï> go {H$`m Om gH$Vm h¡& 
àUmbr~Õ ê$n go _yë`m§H$Z H$aZo Ho$ CnamÝV OZZÐì` H$mo 
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documentation of germplasm after systematic 

evaluation. With these aim the project is 

undertaken at ICAR-DOGR. Results of germplasm 

evaluated during this year are brie�ly given in this 

report. 

C o l l e c t i o n ,  c o n s e r v a t i o n  a n d 

documentation of wild Allium species at 

ICAR-DOGR

In �ield bank of ICAR-DOGR 18 different Allium 

species, which includes 89 different accessions are 

being maintained. These different species were 

collected from different parts of the country viz. 

Leh Laddakh, Arunanchal Pradesh (AP), Assam, 

Sikkim, Manipur, Himachal Pradesh (HP), and 

Tamil Nadu (TN) during exploration trips and also 

imported from USA, Netherland through NBPGR. 

These lines were maintained and evaluated for 

desirable traits and used in introgression breeding. 

Some of the lines are �lowering under plains.

Table 1.1: List of different Allium species available at ICAR-DOGR, Pune

E{b`_  àOm{V /Allium Species d§eH«$_
Lines

E{b`_ àOm{V /Allium Species d§eH«$_
Lines

E. AmëQ>mBH$_ nm°b/A. altaicum Pall 5 E. \«o$JaoÝg/A. fragrance 1

E. grnm {H$ñ_ EJ«rJoQ>_/A.cepa var.aggrigatum 3 E. EoånobmoàoO_/A. ampeloprasum 1

E. {\$ñQw>bmog_/A. �istulosum 12 E. H¡$[a`mo{b{Z`oZ_/A. cariolinianum 1

E. Q>`y~amog_/A. tuberosum 17 E. goZog|g/A. senescence 1

E. _¡H«o$ÝW_ /A. macranthum 16 E. grnm x E. {\$ñQw>bmog_ ~oëQ>g{dbo ~§qMJ 
A. cepa x A. �istulosum Beltsville bunching

1

E. {àÁdëg{H$`oZ_/ A. prszewalskianum 9 E. grnm eoŠg{n`a (H§$X ß`mO) 
A. cepa Shakespeare (bulb onion)

1

E. MmBZopÝgg/A. chinensi 5 E. bmSo>~moa__/A. ladeboramun 1

E. hþH$amB©/A. hookerii 2 E. EñH¡$bmoZrH$_/A. ascalonicum 2

E. eyZmoàoO_/A. schoenoprasum 2 E{b`_ àOm{V`m§/Allium spp. 9

XñVmdoOr ê$n àXmZ H$aZm Oê$ar h¡& BZ CÔoí`m| Ho$ gmW 
n[a`moOZm H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` _| Mbm`m J`m& [anmoQ>m©YrZ df© Ho$ Xm¡amZ _yë`m§{H$V  
OZZÐì` Ho$ n[aUm_m| H$m g§{já {ddaU Bg [anmoQ>© _| àñVwV 
{H$`m J`m h¡&     

^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¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ IoV ~¢H$ 
_| 18 {d{^Þ E{b`_ àOm{V`m| {OZ_| 89 {d{^Þ àm{á`m§ 
em{_b h¢, H$m aIaImd {H$`m Om ahm h¡& BZ {^Þ àOm{V`m| H$m 
g§H$bZ AÝdofU Xm¡am| Ho$ Xm¡amZ Xoe Ho$ {d{^Þ ^mJm| `Wm boh 
bÔmI, Aê$UmMb àXoe, Ag_, {g{¸$_, _{Unwa, {h_mMb 
àXoe VWm V{_b ZmSw> go {H$`m J`m Am¡a gmW hr ̂ mH¥$AZwn - 
amï´>r` nmXn AmZwd§{eH$ g§gmYZ ã`yamo, ZB© {X„r Ho$ _mÜ`_ go 
g§`wº$ amÁ` A_o[aH$m, ZrXab¡ÊS> go Am`mV {H$`m J`m& BZ 
d§eH«$_m| H$m aIaImd {H$`m J`m Am¡a dm§N>Zr` JwUm| Ho$ {bE 
BZH$m _yë`m§H$Z H$aHo$ A§VJ©_Z àOZZ _| Cn`moJ {H$`m J`m& 
_¡XmZr BbmH$m| _| Hw$N> d§eH«$_m| _| nwînZ hmo ahm h¡&  

Vm{bH$m 1.1 : ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo _| CnbãY {d{^Þ E{b`_  àOm{V`m| H$s gyMr
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Evaluation of wild Allium species during 

summer season for foliage consumption

Consequent for two years, total 40 lines of �ive wild 

Allium species viz. A. tuberosum, A. angulosum, 

A. macranthum, A. chinensis and A. cepa were 

multiplied and evaluated during summer, rainy 

and winter season. It was noted that A. cepa is 

suitable for one cutting however other species 

offers multiple cuttings during a season. Overall 

during summer season total foliage yield was 

varied from 1.09 t/ha to 28.74 t/ha. The maximum 

leaf  yield  (28.74 t/ha)  was obtained in 

A.tuberosum kazakhistan All-1587 species 

followed by A. tuberosum Rott/Ex-sprkucchai 

CGN-16373 (27.84 t/ha). However, minimum 

yield was found in the A. macranthum NMK-3244 

(1.09 t/ha). All lines were followed by A. 

tuberosum kazakhistan All-1587. Similarly, during 

rainy season total yield varied from 1.85 t/ha to 

33.83 t/ha, with overall mean 13.65 t/ha. The 

maximum leaf yield (33.83 t/ha) was obtained in 

A. tuberosum CGN-16418 (NF) species and 

minimum yield was found in the A. macranthumn 

NMK-3232 (1.15 t/ha). All lines were followed by 

A. tuberosum CGN-16418 (NF). During winter total 

yield varied from 1.27 t/ha to 14.37 t/ha. The 

maximum leaf yield (16.84 t/ha) was obtained in 

A. tuberosum EC-607483 species and minimum 

yield was found in the A. macranthum NMK-3242 

(1.27 t/ha). 

Vm{bH$m 1.2 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo _| nwînZ dmbr E{b`_ àOm{V`m| H$s gyMr 
Table 1.2: List of �lowering Allium species at ICAR-DOGR,Pune

E{b`_ àOm{V`m§ 
Allium Species

nwînZ d§eH«$_m| H$s g§»`m 
Number of �lowering line

nwînZ _mh
Flowering Month

E. AmëQ>mBH$_ nm°b/A. altaicum Pall 2 O Zdar go _B©/January - May

E. {\$ñQw>bmog_/A. �istulosum 11 _mM©/March

E. eyZmoàoO_/A. schoenoprasum 2 \$adar/February

E. Q>`y~amog_/A. tuberosum 11 O Zdar go _B© /January - May

nUu` InV Ho$ {bE J«rî_ _m¡g_ Ho$ Xm¡amZ dÝ` E{b`_  
àOm{V`m| H$m _yë`m§H$Z 

bJmVma Xmo df© Ho$ {bE J«rî_, dfm©H$mb Am¡a erVH$mbrZ _m¡g_ 
Ho$ Xm¡amZ nm§M dÝ` E{b`_ àOm{V`m| `Wm E. Q>`y~amog_, E. 
E|Jwbmog_, E. _¡H«o$ÝW_, E. MmBZopÝgg VWm E. grnm Ho$ Hw$b 
Mmbrg d§eH«$_m| H$m JwUZrH$aU Am¡a _yë`m§H$Z {H$`m J`m& `h 
nm`m J`m {H$ E{b`_ grnm EH$ ~ma H$Q>mB© H$aZo Ho$ {bE Cn`wº$ 
h¡ hmbm§{H$ EH$ _m¡g_ _| AÝ` àOm{V`m| _| AZoH$ ~ma H$Q>mB© 
H$aZo H$m Adga {_bVm h¡& J«rî_H$mb _m¡g_ Ho$ Xm¡amZ g_J« 
Hw$b nUu` CnO _| 1.09 go 28.74 Q>Z/ho. H$s {^ÞVm XoIZo 
H$mo {_br& g~go A{YH$ nÎmr CnO (28.74 Q>Z/ho.) H$mo E. 
Q>`y~amog_ H$Om{H$ñVmZ Am°b 1587 àOm{V _| Ed§ VXþnamÝV 
E. Q>`y~amog_ am°Q>/EŠg ñnaHw$MmB© grOrEZ 16373 
(27.84 Q>Z/ho.) _| XO© {H$`m J`m& hmbm§{H$, Ý`yZV_ CnO 
H$mo E. _¡H«o$ÝW_ EZE_Ho$ 3244 (1.09 Q>Z/ho.) _| XO© {H$`m 
J`m&E.Q>`y~amog_ H$Om{H$ñVmZ Am°b 1587 Ûmam g^r d§eH«$_m| 
H$m AZwnmbZ {H$`m J`m& Bgr àH$ma, dfm©H$mb Ho$ Xm¡amZ 
13.65 Q>Z/ho. Ho$ g_J« Am¡gV Ho$ gmW Hw$b CnO _| 1.85 go 
33.83 Q>Z/ho. H$s {^ÞVm XoIZo H$mo {_br& A{YH$V_ nÎmr 
CnO (33.83 Q>Z/ho.) H$mo E. Q>`y~amog_ grOrEZ 16418 
(EZE\$) àOm{V _| nm`m J`m O~{H$ Ý`yZV_ CnO H$mo 
E. _¡H«o$ÝW_ EZE_Ho$ 3232 (1.15 Q>Z/ho.) _| nm`m J`m& 
E. Q>`y~amog_ grOrEZ 16418 (EZE\$) Ûmam g^r d§eH«$_m| 
H$m AZwnmbZ {H$`m J`m& erVH$mbrZ _m¡g_ Ho$ Xm¡amZ hm{gb 
H$s JB© CnO _| 1.27 go 14.37 Q>Z/ho. H$s {^ÞVm XO© H$s 
JB©& A{YH$V_ nÎmr CnO (16.84 Q>Z/ho.) H$m o 
E. Q>`y~amog_  B©gr 607483 àOm{V _| Am¡a Ý`yZV_ CnO H$mo 
E. _¡H«o$ÝW_ EZE_Ho$ 3242 (1.27 Q>Z/ho.) _| hm{gb 
{H$`m J`m&

dm{f©H$ à{VdoXZ 2020



7

Evaluation of wild species Allium chinensis 

during summer, rainy and winter season

Total three A. chinensis lines were multiplied and 

evaluated during summer, rainy and winter 

season. The range of total yield varied from 

different season 2.94 t/ha to 3.72 t/ha in summer 

season, 3.12 t/ha to 4.60 t/ha in rainy season and 

1.66 t/ha to 3.66 t/ha in winter season. But over 

foliage yield as compare to A. tuberosum was very 

less under plains.

Eva l u a t i o n  o f  w i l d  s p e c i e s  Al l i u m 

angulosum during summer, rainy and 

winter season

A wild species A. angulosum, EC-328486 was 

evaluated during summer, rainy and winter 

season. This species recorded a yield of 8.87 t/ha 

and 8.68 t/ha during rainy and winter season, 

respectively and highest yield was observed in 

summer season (17.02 t/ha) under plains. This 

line have more pungent �lavor as compared with A. 

tuberosum. Among species, maximum leaf yield 

(73.57 t/ha) was obtained in A. tuberosum 

kazakhistan All-1587 followed by A. tuberosum 

CGN-16418 (NF) (72.73 t/ha, and A. tuberosum 

EC-607483 (63.17 t/ha) species. Overall foliage 

yield was high during rainy season followed by 

summer and winter season.

Table 1.3: Five high yielding (t/ha) accessions of wild Allium species for foliage during 

summer, rainy and winter season

dÝ` E{b`_ àOm{V 
Wild Allium species

J«rî_H$mb
Summer

dfm©H$mb  
Rainy

erVH$mb
Winter

CnO/df© 
Yield /Year 

E. Q>`y~amog_, H$Om{H$ñVmZ Am°b 1587 
A. tuberosum, kazakhistan All-1587

28.74 30.46 14.37 73.57

E. Q>`y~amog_, grOrEZ 16418 (EZE\$)
A.  tuberosum, CGN-16418 (NF)

25.27 33.83 13.63 72.73

E. Q>`y~amog_, B©gr 607483 
A. tuberosum,  EC-607483

20.06 26.27 16.84 63.17

J«rî_, dfm© VWm erVH$mbrZ _m¡g_ Ho$ Xm¡amZ dÝ` àOm{V 
E{b`_ MmBZopÝgg  H$m _yë`m§H$Z

J«rî_, dfm© Ed§ erVH$mb _m¡g_ Ho$ Xm¡amZ Hw$b VrZ E{b`_ 
MmBZopÝgg d§eH«$_m| H$m JwUZrH$aU Am¡a _yë`m§H$Z {H$`m J`m& 
J«rî_ H$mb _m¡g_ _| hm{gb H$s JB© Hw$b CnO _| 2.94 go 3.72 
Q>Z/ho. H$s {^ÞVm, dfm©H$mb _| 3.12 go 4.60 Q>Z/ho. H$s 
{^ÞVm Am¡a erVH$mb _| 1.66 go 3.66 Q>Z/ho. H$s {^ÞVm XO© 
H$s JB©& bo{H$Z _¡XmZr BbmH$m| _| E. Q>`y~amog_ H$s VwbZm _| 
nUu` CnO ~hþV H$_ Wr&     

J«rî_, dfm© Ed§ erVH$mb _m¡g_ Ho$ Xm¡amZ dÝ` àOm{V 
E{b`_ E|Jwbmog_  H$m _yë`m§H$Z

J«rî_, dfm© Ed§ erVH$mb _m¡g_ Ho$ Xm¡amZ EH$ dÝ` àOm{V, 

E. E|Jwbmog_, B©gr 328486 H$m _yë`m§H$Z {H$`m J`m& Bg 

àOm{V _| dfm©H$mb Am¡a erVH$mb Ho$ Xm¡amZ H«$_e: 8.87 

Q>Z/ho. Am¡a 8.68 Q>Z/ho. H$s CnO XO© H$s JB© Am¡a _¡XmZr 

BbmH$m| _| J«rî_H$mb _m¡g_ Ho$ Xm¡amZ A{YH$V_ CnO (17.02 

Q>Z/ho.) XO© H$s JB©& Bg {H$ñ_ _| E. Q>`y~amog_ H$s VwbZm _| 

H$ht A{YH$ VrImnZ h¡& àOm{V`m| Ho$ _Ü`, A{YH$V_ nÎmr 

CnO (73.57 Q>Z/ho.) H$mo E. Q>`y~amog_ H$Om{H$ñVmZ Am°b 

1587 _| Ed§ VXþnamÝV E. Q>`y~amog_ grOrEZ 16418 

(EZE\$) (72.73 Q>Z/ho.) VWm E. Q>`y~amog_ B©gr 

607483 (63.17 Q>Z/ho.) _| XO© {H$`m J`m& g~go A{YH$ 

g_J« nUu` CnO H«$_e: dfm©H$mb, J«rî_H$mb Ed§ erVH$mb _| 

XO© H$s JB©&

Vm{bH$m 1.3 : J«rî_, dfm© Ed§ erVH$mb _m¡g_ Ho$ Xm¡amZ nUu` Ho$ {bE dÝ` E{b`_ àOm{V`m| H$s nm§M Cƒ CnOerb 
(Q>Z/ho.) àm{á`m§ 

Continued on next page..... 
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E. Q>`y~amog_, am°Q>/EŠg ñnaHw$MmB©, grOrEZ
A. tuberosum Rott/Ex-sprkucchai, CGN-16373

27.84 26.32 8.31 62.47

E. Q>`y~amog_, EZE_Ho$ 3211 
A. tuberosum, NMK-3211

23.93 24.16 13.20 61.30

dÝ` E{b`_ àOm{V 
Wild Allium species

J«rî_H$mb
Summer

dfm©H$mb  
Rainy

erVH$mb
Winter

CnO/df© 
Yield /Year 

Continued from previous page..... 

Fresh foliage of A. tuberosum was chopped into 

small pieces and was fed to poultry also. The 

results were encouraging and can be regular 

source of poultry feed along with other feed. The 

experiment is in progress with feeding of foliage in 

combination of other poultry feed to see the 

response in growth of poultry. 

Microanalysis of male gamates of Allium 

schoenoprasum L. 

The phenotypic characterization revealed the 

breeding behavior of plant for future genetic 

improvement of alliums. The microscopic analysis 

of male gametophytes by FESEM inferred the 

structural variation on the anther and pollen 

surface topography. The FESEM-EDS spectra 

revealed the minerals and their composition, could 

aid in the identi�ication species in the pollen 

admixture, and pollen preservation studies. Chives 

(A. schoenoprasum L.) are the most important 

edible crop in the genus Allium. The phenotypic 

characterization revealed the breeding behavior of 

plant for future genetic improvement of Alliums, 

thereby the insight of breeding system of chive 

could lead to the breeding of new varieties of chive. 

The morphological  features  of  the  male 

gametophytes have been revealed through Field 

Emission Scanning Electron Microscopy (FESEM), 

the surface of male gametophyte was reticulate and 

shriveled of surface, pollen found to be sub-ovoid 

shapes, with long regulate and striated sexine.

Use of wild Allium species for introgression 

purpose

For transfer of disease resistance trait from wild 

Allium to common onion, crosses were made 

E. Q>`y~amog_ H$s VmOm n{Îm`m| H$mo N>moQ>o N>moQ>o Qw>H$‹S>m| _| H$mQ>m J`m 
Am¡a Hw$¸w$Q> n{j`m| H$mo ImZo Ho$ {bE {X`m J`m& BgHo$ n[aUm_ 
CËgmhdY©H$ Wo Am¡a BgH$m Cn`moJ AÝ` Amhma Ho$ gmW gmW 
Hw$¸w$Q> Amhma Ho$ {Z`{_V òmoV Ho$ ê$n _| {H$`m Om gH$Vm h¡& 
Hw$¸w$Q> n{j`m| H$s ~‹T>dma _| à{V{H«$`m H$m nVm bJmZo Ho$ {bE 
AÝ` Hw$¸w$Q> Amhma Ho$ g§`moOZ _| VmOm n{Îm`m| Ho$ Amhma na 
à`moJ H$m H$m`© àJ{V na h¡&

E{b`_ eyZmoàoO_  Eb. Ho$ Za `w½_H$ H$m gyú_ 
{dûcofU

E{b`_ Ho$ ^mdr AmZwd§{eH$ gwYma Ho$ {bE g_bjUr 

bjUdU©Z Ûmam nm¡Yo H$m àOZZ ì`dhma àH$Q> {H$`m J`m& 

E\$B©EgB©E_ Ûmam Za ̀ w½_H$ H$m gyú_Xeu` {dûcofU H$aZo na 

namJH$moe Am¡a namJ gVh ñWbmH¥${V na g§aMZmË_H$ {^ÞVm 

H$m nVm Mbm& FESEM-EDS ñnoŠQ´>m Ûmam I{ZOm| Am¡a BZHo$ 

g§`moOZ H$m nVm bJm`m J`m {Oggo namJ g§XÿfU VWm namJ 

n[aajU AÜ``Zm| _| àOm{V nhMmZ _| _XX {_b gH$s& MmBìg 

(E. eyZmoàoO_ Eb.), E{b`_ d§e _| gdm©{YH$ _hËdnyU© ImÚ 

\$gb h¡& g_bjUr bjUdU©Z H$aZo na E{b`_ Ho$ ^mdr 

AmZwd§{eH$ gwYma hoVw nm¡Yo Ho$ àOZZ ì`dhma H$m nVm Mbm 

{Oggo {H$ MmBd H$s àOZZ àUmbr H$s A§VÑ©{ï> go  MmBd H$s 

ZdrZ {H$ñ_m| Ho$ àOZZ _| _XX {_b gH$s& àjoÌ CËgO©Z 

ñH¡$qZJ BboŠQ´>m°Z _mBH«$moñH$monr Ho$ _mÜ`_ go Za J¡_oQ>mo\$mBQ²g 

H$s AmH¥${V{dkmZ {deofVmAm| go nVm Mbm {H$ Za J¡_oQ>mo\$mBQ> 

H$s gVh OmbrXma Am¡a gVh go {gHw$‹S>r hþB© Wr, namJ b§~o 

{d{Z`{_V VWm YmarXma gopŠgZ Ho$ gmW Cn-A§S>mH$ma 

AmH¥${V dmbo Wo&  

AÝVJ©_Z à`moOZ Ho$ {bE dÝ` E{b`_ àOm{V`m| H$m 

Cn`moJ 

dÝ` E{b`_ go àM{bV AWdm gmYmaU ß`mO _| amoJ 

à{Vamo{YVm JwUm| H$m ñWmZmÝVaU H$aZo Ho$ {bE ^«yU ~Mmd 

dm{f©H$ à{VdoXZ 2020
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Fig.1.1: SEM image of anther and pollen grain

{MÌ 1.1: namJH$moe Ed§ namJ XmZm| H$m EgB©E_ {MÌ 

VH$ZrH$ H$m Cn`moJ H$aVo hþE E. grnm  x E. {\$ñQw>bmog_ Ho$ 

_Ü` g§H$aU H$amE JE& H$pënV g§H$a nmXnH$m| H$m g§H$aU, 

g§dY©Z Am¡a nwZO©ZZ H$aZo Ho$ {bE _mZH$sH¥$V àmoQ>moH$m°b H$m 

Cn`moJ {H$`m J`m (2019-20)& BZ g§H$am| H$s ñH«$sqZJ 

AmJm_r grOZ _| amoJ à{Vamo{YVm Ho$ {bE H$s OmEJr& AÝ` 

CnbãY àOm{V`m| H$m Cn`moJ H$aHo$ A§Va {d{eï> g§H$a 

g§`moOZm| Ho$ {dH$mg H$m H$m`© ̂ r àJ{V na h¡&  

between A. cepa x A. �istulosum using embryo 

rescue technique. The standardized protocol used 

for crossing, culturing and regeneration of 

putative hybrid plantlets (2019-20). These 

hybrids will be screened for disease resistance in 

upcoming season. The work on development of 

interspeci�ic cross combinations using other 

available species is also under progress.

Table 1.4: Introgression breeding in Alliums

A§Va-{d{eï> H«$mg 
g§`moOZ
Interspeci�ic 
cross 
combinations

nam{JV nwîn
Flowers 
pollinated 

_mZH$sH¥$V _r{S>`_ 
(ñd: nmÌo) na g§d{Y©V 
AÊS>me`
Ovaries cultured 
on standardized 
medium (in-vitro)

nwZO©{ZV àamoh
Shoots 
regenerated

nZO©ZZ 
à^mderbVm 
(à{VeV)
Regeneratio
n ef�iciency 
(%)

IoV _| ñWm{nV nmXnH$ 
(E\$  g§H$a) 1

Plantlets 
(F  hybrids) 1

established in 
�ield

E. grnm {H$ñ_ ^r_m 
e{º$ x E. {\$ñQw>bmog_ 
A.cepa var. B. 
Shakti x A. 
�istulosum

392 392 5 1.27 2 

E. grnm {H$ñ_ ^r_m 
gwna x E. {\$ñQw>bmog_
A.cepa var. B. 
Super x A. 
�istulosum

362 362 27 7.45 5 

Hw$b/Total 754 754 32 - 8 

Vm{bH$m 1.4 : E{b`_  _| AÝVJ©_Z àOZZ  
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Fig.1.2: Field established interspeci�ic F  (A.cepa x A. �istulosum) hybrids 1

DNA �ingerprinting of wild Alliums to 

reveal relationship with onion and garlic

Eighteen Allium species were subjected for 

genomic DNA isolation from leaf. Quality of 

isolated genomic DNA was determined on 0.8% 

agarose gel using lambda uncut marker as 

reference (Fermentas) and quantity was 

ascertained on  NanoDrop 2000.  Fi f teen 

A.paradoxum cpSSR markers polymorphism were 

evaluated by using 18 Allium samples (including 

Allium cepa (onion), A. sativum (garlic) and other 

wild relatives. The ampli�ication pro�iles generated 

by using cpSSR markers were scored based on the 

presence (1) or absence (0) of bands across all 

Allium species. Markers which produced same 

sized fragments throughout the Allium species 

were designated as monomorphic while cpSSRs 

producing varied fragments were named as 

polymorphic. Individuals not generating any type 

of ampli�ication underneath standard conditions 

were termed as null alleles. Cross-transferability 

and amplicon size generated with cpSSR markers 

was documented for all Allium species to draw a 

UPGMA dendrogram based on Jaccard's coef�icient 

using DARwin6.Here,for the �irst-time 15 novel 

chloroplast derived SSR markers were utilized to 

establish genetic relationships among Allium 

species. The marker set provides a useful resource 

for cultivar identi�ication, evolutionary studies and 

assist in molecular breeding of important Allium 

ß`mO Ed§ bhgwZ Ho$ gmW gå~ÕVm H$m nVm bJmZo hoVw dÝ` 
E{b`_  H$s S>rEZE q\$Ja{àpÝQ>§J 

nÎmr go OrZmo{_H$ S>rEZE n¥W¸$aU Ho$ {bE Hw$b AR>mah 
E{b`_ àOm{V`m| H$mo {b`m J`m& AbJ {H$E JE OrZmo{_H$ 
S>rEZE H$s JwUdÎmm H$mo 0.8 à{VeV EJmaoO Oob na {ZYm©[aV 
{H$`m J`m Am¡a Bg H$m`© _| g§X^© Ho$ ê$n _| bmå~S>m AZH$Q> 
_mH©$a (\$_}ÝQ>mg) H$m Cn`moJ {H$`m J`m Am¡a Z¡ZmoS´>m°n 2000 
na _mÌm H$s nw{ï> H$s JB©& Hw$b AR>mah E{b`_ Z_yZm| (E{b`_ 
grnm  (ß`mO), E. g¡Q>mBd_ (bhgwZ) Am¡a AÝ` dÝ` g§OmV 
g{hV) H$m Cn`moJ H$aHo$ n§Ðh E. n¡amS>m°Šg_ _mH©$a ~hþê${nVm 
H$m _yë`m§H$Z {H$`m J`m& cpSSR _mH©$am| H$m Cn`moJ H$aVo hþE 
g^r E{b`_ àOm{V`m| _| ~¡ÊS²g H$s _m¡OyXJr (1) AWdm 
AZwnpñW{V (0) Ho$ AmYma na CËnÞ {H$E JE àdY©Z àmo\$mBb 
H$s ñH$mo[a¨J H$s JB©& E{b`_ àOm{V`m| _| g_mZ AmH$ma dmbo 
{dIÊS>Z CËnÞ H$aZo dmbo _mH©$am| H$mo EH$bê$nr` Ho$ ê$n _| 
{ZYm©[aV {H$`m J`m O~{H$ cpSSRs CËnÞ H$aZo dmbo {^Þ 
{dIÊS>Zm| H$mo ~hþê$nr` _mZm J`m& _mZH$ n[apñW{V`m| Ho$ 
VhV {H$gr ^r àH$ma H$m àdY©Z CËnÞ Zht H$aZo dmbo 
d¡`{º$H$ H$mo eyÝ` `w½_{dH$ënr Ho$ ê$n _| _mZm J`m& cpSSR 

_mH©$am| Ho$ gmW CËnÞ EånbrH$m°Z AmH$ma Am¡a H«$mg 
ñWmZmÝVaUr`Vm H$m àboIZ g^r E{b`_  àOm{V`m| Ho$ {bE 
{H$`m J`m Vm{H$ S>m{d©Z 6 H$m Cn`moJ H$aHo$ O¡H$mS©> Ho$ JwUm§H$ 
Ho$ AmYma na EH$ `ynrOrE_E Ðþ_maoI ~Zm`m Om gHo$& `hm§ 
nhbr ~ma 15 ZdrZ ŠbmoamoßbmñQ> go CËnÞ EgEgAma _mH©$am| 
H$m Cn`moJ E{b`_ àOm{V`m| Ho$ ~rM AmZwd§{eH$ gå~ÕVm 
ñWm{nV H$aZo _| {H$`m J`m& _mH©$a goQ> Ûmam {H$ñ_ H$s nhMmZ 
H$aZo, {dH$mgnaH$ AÜ``Z H$aZo Am¡a à_wI E{b`_  
àOm{V`m| Ho$ AmU{dH$ àOZZ _| gh`moJ H$aZo hoVw EH$ Cn`moJr 
g§gmYZ àXmZ {H$`m OmVm h¡& AV: dV©_mZ AÜ``Z H$m 

{MÌ 1.2 : IoV _| ñWm{nV A§Va-{d{eï> E\$  (E. grnm x E. {\$ñQw>bmog_) g§H$a 1
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Fig.1.3: UPGMA dendrogram based on Jaccard's coef�icient using DARwin6 of different Allium species

Physical and biochemical changes in the 

wild Allium species (A.angulosum, A. 

fragrance, A. tuberosum) during storage:

A study was conducted to know the storage life of 

wild Allium  (A. angulosum,  A. fragrance, 

A.tuberosum) leaves at different temperatures 

(4°C, 12°C and ambient conditions) and changes in 

the visual, physical, physiological, and biochemical 

characteristics during the storage period.   After 

cleaning and arranging in uniform size they were 

divided into 90 bunches. From that 45 bunches 

were wrapped with cling �ilm and 45 were 

bunched without any wrap. The samples were 

stored at 12ºC and 4ºC refrigerated conditions and 

ambient conditions. Biochemical parameters were 

estimated in the fresh samples. Physical and 

Cn`moJ àOZH$m| Ûmam E{b`_ Ho$ g§ajU Ed§ OrZàê$nr gwYma 
hoVw dÝ` Ed§ H¥$ï> E{b`_ H$s ì`mnH$ ñVar` ñH«$sqZJ H$aZo Am¡a 
S>rEZE q\$Ja{àpÝQ>§J H$aZo _| {H$`m Om gH$Vm h¡&  

species. Thus, present study could be utilized by 

the breeders for the large-scale screening and DNA 

�ingerprinting of wild and cultivated Alliums for 

conservation and genotypic improvement of 

Alliums. 

{MÌ 1.3 : {d{^Þ E{b`_ àOm{V`m| _| DARwin6 H$m Cn`moJ H$aHo$ O¡H$mS©> JwUm§H$ Ho$ AmYma na UPGMA Ðþ_maoI 

^ÊS>maU Ho$ Xm¡amZ dÝ` E{b`_  àOm{V`m| (E. E|Jwbmog_ , 
E. \«o$JaoÝg, E. Q>`y~amog_) _| ̂ m¡{VH$ Ed§ O¡d amgm`{ZH$ 
~Xbmd 

^ÊS>maU Ad{Y Ho$ Xm¡amZ {d{^Þ Vmn_mZ (4°C, 12°C VWm 
n[adoer n[apñW{V`m§) Am¡a ñdén, emar[aH$, eara{H«$`m {dkmZ 
VWm O¡d amgm`{ZH$ {deofVmAm| _| hþE ~Xbmdm| _| dÝ` E{b`_ 
(E. E|Jwbmog_ , E. \«o$JaoÝg VWm E. Q>`y~amog_) n{Îm`m| Ho$ 
^ÊS>maU OrdZ H$m nVm bJmZo Ho$ {bE EH$ AÜ``Z {H$`m J`m& 
g\$mB© H$aZo Am¡a EH$g_mZ AmH$ma _| ì`dpñWV H$aZo Ho$ 
CnamÝV BÝh| 90 JwÀN>m| _| ~m§Q>m J`m& BZ_| go 45 JwÀN>m| H$mo 
ŠbtJ {\$ë_ Ho$ gmW bnoQ>m J`m Am¡a 45 JwÀN>m| H$mo {~Zm bnoQ>o 
hþE aIm J`m& Z_yZm| H$mo 12ºC VWm 4ºC dmbr ao\«$sOao{Q>S> 
n[apñW{V`m| Am¡a n[adoer n[apñW{V`m| _| ̂ ÊS>m[aV {H$`m J`m& 
VmOm Z_yZm| _| O¡d amgm`{ZH$ n¡am_rQ>am| H$m AZw_mZ bJm`m 
J`m& ̂ ÊS>maU Ho$ Xmo, VrZ, Mma, nm§M Am¡a N>: {XZ ~mX ̂ ÊS>m[aV 
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biochemical changes in the stored samples were 

estimated after 2,3,4,5 and 6 days of storage. 

Weight loss in the stored samples found maximum 

in ambient stored conditions followed by 12˚C 

stored and 4˚C stored. Maximum weight loss was 

observed at ambient conditions in Allium 

fragrance (23.766%) after four days (data was 

noted after �ive days as completely spoiled after 

four days). At 12˚C maximum weight loss was 

observed in A. fragrance (10.73%) after 5 days. At 

4˚C also maximum weight losses was observed in 

A. fragrance after 5 days (9.69%). An increasing in 

total phenol content with storage time was 

observed in the samples stored at ambient 

conditions in four days of storage (data was noted 

after �ive days as completely spoiled after four 

days). An increasing and decreasing trend was 

observed in the samples stored at 12˚C and 4˚C in 

�ive days of storage.

 

Allium angulosum Allium fragrance Allium tuberosum 

Fig.1.4: Physical changes in Allium species after storage

Z_yZm| _| emar[aH$ Am¡a O¡d amgm`{ZH$ ~Xbmdm| H$m AZw_mZ 
bJm`m J`m& 

^ÊS>m[aV Z_yZm| _| g~go A{YH$ ̂ ma ZwH$gmZ n[adoer ̂ ÊS>m[aV 
n[apñW{V`m| _| nm`m J`m O~{H$ VXþnamÝV  12°C VWm  4°C 
Vmn_mZ na ̂ ÊS>m[aV n[apñW{V`m| _| XO© {H$`m J`m& Mma {XZm| 
Ho$ CnamÝV (Mma {XZm| Ho$ CnamÝV nyar Vah go g‹S> OmZo Ho$ 
H$maU nm§Mdo {XZ S>mQ>m H$mo ZmoQ> Zht {H$`m J`m)  E{b`_ 
\«o$JaoÝg  (23.766 à{VeV) _| n[adoer n[apñW{V`m| _| g~go 
A{YH$ ̂ ma ZwH$gmZ XO© {H$`m J`m& 12°C Vmn_mZ na E{b`_ 
\«o$JaoÝg _| A{YH$V_ ̂ ma ZwH$gmZ (10.73 à{VeV) H$mo nm§M 
{XZ ~mX nm`m J`m& 4°C Vmn_mZ na, ^r nm§M {XZm| CnamÝV 
E{b`_ \«o$JaoÝg _| A{YH$V_ ^ma ZwH$gmZ (9.69 à{VeV) 
XO© {H$`m J`m& ̂ ÊS>maU Ho$ Mma {XZm| (Mma {XZm| Ho$ CnamÝV nyar 
Vah go g‹S> OmZo Ho$ H$maU nm§Mdo {XZ S>mQ>m H$mo ZmoQ> Zht {H$`m 
J`m) _| n[adoer n[apñW{V`m| _| ^ÊS>m[aV Z_yZm| _| ^ÊS>maU 
g_` _| ~‹T>moVar hmoZo Ho$ gmW gmW Hw$b {\$Zmob _mÌm _| ^r 
~‹T>moVar H$m ê$PmZ XoIZo H$mo {_bm & nm§M {XZm| Ho$ ^ÊS>maU _| 
12°C VWm 4°C Vmn_mZ na ^ÊS>m[aV Z_yZm| _| ~‹T>moVar Am¡a 
H$_r H$m ê$PmZ nm`m J`m&  

{MÌ 1.4 : ^ÊS>maU Ho$ CnamÝV E{b`_ àOm{V`m| _| ^m¡{VH$ ~Xbmd 

gyIm X~md n[apñW{V Ho$ A§VJ©V dÝ`/Aën Xmo{hVm 
E{b`_  H$s O¡d amgm`{ZH$ à{V{H«$`m 

gyIm X~md n[apñW{V`m| Ho$ A§VJ©V dÝ`/Aën Xmo{hVm 
E{b`_  Ho$ àXe©Z H$m _yë`m§H$Z H$aZo Ho$ {bE E. E|Jwbmog_, 
E. Q>`y~amog_ VWm E. MmBZopÝgg Ho$ ~rg {d{^Þ dÝ`/Aën 

Biochemical response of wild/ under-

utilized Alliums under drought stress 

condition

Twenty different wild/ under-utilized Alliums of A. 

angulosum, A. tubeorsum and A. chinensis were 

taken and Bhima Dark Red (A. cepa) was taken as 

dm{f©H$ à{VdoXZ 2020
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Xmo{hVm E{b`_ Am¡a {Z¶§ÌU Ho$ ê$n _| ̂ r_m S>mH©$ ao‹S> (E{b`_ 
grnm ) H$m _yë`m§H$Z {H$`m J`m& g^r nm¡Ym| H$mo ßbmpñQ>H$ H«o$Q> 
_| amonm J`m Am¡a g§ñVw{V Ho$ AZwgma Jmo~a H$s ImX, qgMmB© Ed§ 
Cd©aH$ H$s _mÌm EH$g_mZ ê$n go Xr JB© & Xmo _mh ~mX O~ nm¡Yo 
AÀN>r Vah go O_ JE V~ gyIm X~md n[apñW{V H$mo Amamo{nV 
{H$`m J`m& Obmny{V© H$mo Vrg {XZm| Ho$ {bE amoH$ {X`m J`m& 
H§$Q´>mob nm¡Ym| Ho$ goQ> _| {g\$m[ae Ho$ AZwgma {Z`{_V Vm¡a na 
qgMmB© H$s OmVr ahr& O¡d amgm`{ZH$ n¡am_rQ>a `Wm {\$Zmob 
H$s _mÌm, âb¡dmoZm°BS²g H$s _mÌm, nmBê${dH$ Aåb H$s _mÌm 
H$mo XoIm J`m& O¡gm {H$ {MÌ 1 _| Xem©`m J`m h¡, gyIm X~md 
n[apñW{V`m| _|, BZ dÝ`/Aën Xmo{hVm E{b`_ _|, O~ 
g§~§{YV H§$Q´>mob Am¡a gyIm Z_yZm| H$s Amng _| VwbZm H$s JB© 
V~ {\$Zm ob _ | à{VeV d ¥ {Õ H$m o g~go A{YH$ 
AmaEdmB©Ho$AmoAmo (E. MmBZopÝgg) (41.95%) Ed§ 
VXþnamÝV grOrEZ 16418 (E. Q>`y~amog_) (31.93%) 
VWm EZE_Ho$ 3241 (E. MmBZopÝgg) (29.08%) _| XO© 
{H$`m J`m O~{H$ EZE_Ho$ 3229 (E. Q>`y~amog_)  
(11.16%) _|  g~go H$_ XO© {H$`m J`m & nwZ: O¡gm {H$ {MÌ 
2 _| Xem©`m J`m h¡, gyIm X~md dmbr n[apñW{V`m| Ho$ VhV 
âb¡dmoZm°BS²g _| à{VeV d¥{Õ g~go A{YH$ EZE_Ho$ 3247 
(E. MmBZopÝgg ) (63.49%)  _| Ed§ VXþnamÝV E_Ho$Or 83 
(E. Q >` y~a m og_) (55.02%) Ed § EZE_H o $ 84 
(E. Q>`y~amog_) (48.20%) _| XO© H$s JB© O~{H$ OoHo$ - 
EHo$Or 15 (E. Q>`y~amog_ )  (21.30%) _| `h g~go H$_ 
XO© H$s JB©& Bgr àH$ma, O¡gm {H$ {MÌ 3 _| Xem©`m J`m h¡, 
gyIm X~md n[apñW{V`m| Ho$ A§VJ©V nmBê${dH$ Aåb H$s 
à{VeV d¥{Õ g~go A{YH$ OoHo$ - EHo$Or 15 (E. Q>`y~amog_) 
(34.38%)  _| Ed§ VXþnamÝV EZE_Ho$ 85 (E. Q>`y~amog_ )  
(33.01%) VWm grOrEZ 15749 (E. Q>`y~amog_) 
(30.04%) _| XO© H$s JB© O~{H$ ^r_m S>mH©$ ao‹S> (E. grnm)  
(10.10%) _| Bgo g~go H$_Va XO© {H$`m J`m& {ZîH$f©V: 
gyIm X~md n[apñW{V Ho$ A§VJ©V g~g ~ohVa àXe©Z E. 
Q>`y~amog_  àOm{V Zo Ed§ VXþnamÝV H«$_e: E. E|Jwbmog_  Am¡a 
E. MmBZopÝgg  àOm{V Zo {H$`m& 

dÝ` E{b`_  àOm{V`m| H$s Am°ŠgrH$aU amoYr j_Vm H$m 
_yë`m§H$Z 

{d{dY gë\$a `m{¡ JH$m,|  VWm EW§ mgo m`{ZZ Ed§ âbd¡ mZo mB° Sg²  Og¡ o 
nmb° r {\$Zmëo g H$o  H$maU {d{^Þ \$m_mH© $mbo mO° rH$b Ed§ {M{H$Ëgr` 
J{V{d{Y`m| H$o  {bE hmb hr _| dÝ` E{b`_ àOm{V`m| H$o  Cn`mJo  
H$s ì`mnH$ gMy Zm {_br h&¡  AZHo $ ñdmñÏ` g~§ Y§ r bm^ H$m BgH$s 
nmb° r{\$Zmbo  _mÌm, gë\$a `m{¡ JH$m| Ama¡  AmŠ° grH$aU amYo r 
J{V{d{Y`m| go _O~Vy  g~§ Y§  h&¡  H$w b {\$Zmbo  _mÌm, H$w b 

control to evaluate the performance of wild/ under-

utilized Alliums under drought stress condition. All 

the plants were transplanted into plastic crates and 

FYM, irrigation, and fertilizer dozes were provided 

with the uniformity as per the recommendation. 

Drought stress condition was imposed after two 

months when proper establishment of plants take 

place. Supply of water was impeded for 30 days. The 

set of control plants was irrigated regularly as per 

the recommendation. The biochemical parameters 

such as phenols content, �lavonoids content, 

pyruvic acid were carried out. Among these wild/ 

under-utilized Alliums, when the respective control 

and drought samples were compared, the percent 

increase in phenols was recorded higher in Raykoo 

(A. chinensis) (41.95%) followed by CGN 16418 (A. 

tuberosum) (31.93%) and NMK 3241 (A. chinensis) 

(29.08%), whereas lower was recorded in NMK 

3229 (A. tuberosum) (11.16%) under drought 

stress condition as mentioned in Fig. 1. Further, the 

percent increase in �lavonoids was recorded higher 

in NMK 3247 (A. chinensis) (63.49%) followed by 

MKG 83 (A. Tuberosum) (55.02%) and NMK 84 (A. 

tuberosum) (48.20%), whereas lower was recorded 

in JK- AKG-15 (A. tuberosum) (21.30%) under 

drought stress condition as shown in Fig. 2. 

Similarly, the percent increase in pyruvic acid was 

recorded higher in JK- AKG-15 (A. tuberosum) 

(34.38%) followed by NMK 85 (A. tuberosum) 

(33.01%) and CGN 15749 (A. tuberosum) (30.04%), 

whereas lower was recorded in Bhima Dark Red (A. 

cepa) (10.10%) under drought stress condition as 

shown in Fig. 3. In conclusion, A. tuberosum species 

performed better followed by A. angulosum, and A. 

chinensis under drought stress condition.

Evaluation of antioxidants potentials of 

wild  Allium  species:

Recently wild Allium spp. widely reported for 

various pharmacological and therapeutic 

activities owing to the diverse sulfur compounds, 

polyphenols such as anthocyanins and �lavonoids. 

Many of the health bene�its are strongly associated 

with its polyphenols content, sulfur compounds 

and its antioxidant activities. Ten wild Allium 
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âbd¡ mZo mB° S> _mÌm VWm H$w b Wm¶mgo ë\$sZQo > _mÌm H$o  {bE Xg dÝ` 
E{b`_ àOm{V`m| H$s ñH$« sqZJ H$s JB© Ama¡  S>rnrnrEM Am_mn, 
E\$AmaEnr Am_mn VWm E~rEg Am_mn H$o  _mÜ`_ go j_Vmerb 
AmŠ° grH$aU amYo r J{V{d{Y H$m _ëy `mH§ $Z {H$`m J`m& H$w b {\$Zmbo  

_mÌm H$mo g~go A{YH$ E. \« o$JaoÝg (50.26  ± 

2.09mg/100gFW) _| Ed§ VXnþ amÝV E. EJ| bw mgo _ 49.43 ± 

1.33 mg/100gFW) VWm E. MmBZpo Ýgg (39.43 ± 0.69 

mg/100gFW) _| XO© {H$`m J`m O~{H$ g~go H$_ E. 

AmëQ>mBH$_ (23.22 ± 0.47mg/100gFW) _| XO© {H$`m 
J`m& H$w b âbd¡ mZo mB° S> _mÌm  H$mo CƒV_ ñVa na E. \$o« JaÝo g 

(34.68 ± 11.08 mg/100gFW) _| Ed§ VXnþ amÝV E. 

EJ| bw mgo _ (34.04 ± 8.25 mg/100gFW)  VWm E. 

MmBZpo Ýgg (27.18 ± 2.67 mg/100gFW) _| XO© {H$`m 

J`m O~{H$ Ý`Zy V_ ñVa _| Bgo E. Q>`~y amgo _ (6.3 ± 

0.69mg/100gFW) _| XO© {H$`m J`m& H$w b Wm¶mgo ë\$sZQo > 

_mÌm H$mo CƒVa ñVa na E. EJ| bw mgo _ (6.63 ± 0.04 69 

mg/100gFW) _| Ed§ Ý`Zy V_ ñVa na E. bmS>o~mao __ 

(0.53±0.07 69 mg/100gFW) _| XO© {H$`m J`m& H$w b 
AmŠ° grH$aU amYo r J{V{d{Y H$m _ëy `mH§ $Z Q>́mb° mŠo g g_Vëw ` H$o  
ê$n _| {H$`m J`m Omo {H$ Q>mHo $m{o \$amb°  ({dQ>m{_Z B)©  H$m EH$ Ob 

Kbw Zerb gmÑí` h¡ Ama¡  µmol TEAC/gFW H$o  ê$n _| àH$Q> 
{H$`m J`m& g^r VrZm| {d{Y`m| H$o  AV§ JV©  A{YH$V_ AmŠ° grH$aU 
amYo r J{V{d{Y H$mo E. \$o« JaÝo g  _| Ed§ VXnþ amÝV E. EJ| bw mgo _ _| XO© 
{H$`m J`m O~{H$ E. grnm {H$ñ_ EJr« JQo >_ Ed§ E. AmëQ>mBH$_ _| 
Ý`Zy V_ AmŠ° grH$aU amYo r J{V{d{Y XO© H$s JB&©   

species were screened for Total Phenol Content 

(TPC), Total Flavonoid Content (TFC) and Total 

Thiosul�inate Content (TTC) and Potential 

antioxidant activity were evaluated through DPPH 

assay, FRAP assay and ABS assay. TPC was 

recorded maximum in A. fragrance (50.26 ±2.09 

m g / 1 0 0 g F W ) ,  fo l l owe d  by  A . a n g u l o s u m 

(49.43±1.33 mg/100gFW) and A.chinensis 

(39.43±0.69 mg/100gFW) while observed 

m i n i m u m  i n  A . a l t a i c u m  ( 2 3 . 2 2 ± 0 . 4 7 

mg/100gFW). TFC was recorded maximum in A. 

fragrance (34.68 ±11.08 mg/100gFW), followed 

by A.angulosum (34.04±8.25 mg/100gFW) and 

A.chinensis (27.18±2.67 mg/100gFW) while 

observed minimum in A. tuberosum (6.3±0.69 

mg/100gFW). Total Thiosul�inate Content (TTC) 

was observed maximum in A.angulosum 

(6.63±0.04 69 mg/100gFW) and minimum in 

A.ladebouramum (0.53±0.07 69 mg/100gFW). 

Total antioxidant activity was evaluated as Trolox 

equivalent which a water soluble analogue of 

Tocopherol (Vitamin E) and expressed as µmol 

TEAC/gFW. Antioxidant activity was observed 

maximum in A. fragrance followed by A.angulosum 

and A.chinensis in all the three methods while 

A.cepa var. aggrgutam and A. altaicum has lowest 

antioxidant activity.

Fig.1.5: Changes in phenols content in wild/ under-utilized Alliums under drought stress condition 

{MÌ 1.5 : gyIm X~md n[apñW{V Ho$ A§VJ©V dÝ`/Aën Xmo{hVm E{b`_ _| {\$Zmob _mÌm _| n[adV©Z 
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Fig.1.6: Changes in �lavonoids content in wild/ under-utilized Alliums under drought stress condition
{MÌ 1.6 : gyIm X~md n[apñW{V Ho$ A§VJ©V dÝ`/Aën Xmo{hVm E{b`_ _| âb¡dmoZm°BS²g _mÌm _| n[adV©Z 

Fig.1.7: Changes in pyruvic acid content in wild/ under-utilized Alliums under drought stress condition

{MÌ 1.7 : gyIm X~md n[apñW{V Ho$ A§VJ©V dÝ`/Aën Xmo{hVm E{b`_ _| nmBê${dH$ Aåb _mÌm _| n[adV©Z 

Vm{bH$m 1.5 : {d{^Þ E{b`_ àOm{V`m| H$s O¡d amgm`{ZH$ {deofVmE§ 
Table 1.5: Biochemical properties of different Allium species

E{b`_  àOm{V 
Allium species

Hw$b âbodm°ZmBS> _mÌm 
({_J«m./100 J«m_ VmOm ^ma)  
TFC (mg/100gFW)

Hw$b {\$Zmob _mÌm 
({_J«m./100 J«m_ VmOm ^ma)  
TPC (mg/100gFW)

Hw$b Wm¶mogë\$sZoQ> _mÌm 
(Jmol/J«m_ VmOm ^ma)  
TTC (µmol/gFW)

E. eyZmoàmg‘/A. schenoparasumn 10.93 ± 0.82 32.6 ± 0.62 3.1 ± 0.06

E. E|Jwbmog_/A. angulosum 34.04 ± 8.25 49.43 ± 1.33 3.29 ± 0.05

E. hþH$amB©/A. hookeri 6.42 ± 1.37 29.14 ± 0.65 1.73 ± 0.09

E. Q>`y~amog_/A. tuberosum 6.3 ± 0.69 30.27 ± 0.42 6.63 ± 0.04

E. MmBZopÝgg/A. chinensis 27.18 ± 2.67 39.49 ± 0.69 2.69 ± 0.06

Continued on next page..... 
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E. \«o$JaoÝg/A. fragrance 34.68± 11.08 50.26 ± 2.09 1.72 ± 0.13

E. bmSo>~moa__/A. ladebouramun 11.91 ± 0.71 26.84 ± 0.87 0.53 ± 0.07

E. {\$ñQw>bmog_/A. �istulosum 14.89 ± 1.92 36.52 ± 1.51 2.37 ± 0.09

E. grnm {H$ñ_ EJ«rJoQ>_
A.cepa var.aggragutam

9.74 ± 1.12 24.43 ± 1.02 1.32 ± 0.06

E. AmëQ>mBH$_ nm°b/A. altaicum pall 6.94 ± 0.89 23.22 ± 0.47 0.93 ± 0.07

E{b`_   àOm{V 
Allium species

Hw$b âbodm°ZmBS> _mÌm 
({_J«m./100 J«m_ VmOm ^ma)  
TFC (mg/100gFW)

Hw$b {\$Zmob _mÌm 
({_J«m./100 J«m_ VmOm ^ma)  
TPC (mg/100gFW)

Hw$b {WAmogë\$sZoQ> _mÌm 
(Jmol/J«m_ VmOm ^ma)  
TTC (µmol/gFW)

Continued from previous page..... 

Table 1.6: Antioxidant properties of different Allium species

E{b`_  àOm{V 
Allium species

E~rQ>rEg  
ABTS

S>rnrnrEM 
DPPH

E\$AmaEnr 
FRAP

{ZamoY (à{VeV) 
Inhibition 
(%)

Q>rB©Egr (µmol/ 
J«m_ VmOm ^ma)
TEAC 
(µmol/gFW)

{ZamoY 
(à{VeV) 
Inhibition 
(%)

Q>rB©Egr (µmol/ 
J«m_ VmOm ^ma)
TEAC 
(µmol/gFW)

Q>rB©Egr (µmol/ 
J«m_ VmOm ^ma)
TEAC 
(µmol/gFW)

E. eyZmoàmg_ 
A. schenoparasum

37.39+4.71 0.89+0.22 17.82+3.5 1.04+0.25 0.92+0.1

E. E|Jwbmog_ 
A. angulosum

98.29+1.62 3.88+0.06 30.27+3.97 2.09+0.32 2.24+0.1

E. hþH$amB© 
A. hookeri

72.92+0.5 2.11+0.09 13.18+3.78 0.8+0.29 0.88+0.09

E. Q>`y~amog_ 
A. tuberosum

64.94+0.63 1.94+0.04 13.7+3.86 0.89+0.38 1.36+0.14

E. MmBZopÝgg 
A. chinensis

98.14+1.98 2.96+0.06 38.76+2.55 2.36+0.19 2.83+0.27

E. \«o$JaoÝg 
A. fragrance

99.48+1.44 3.7+0.04 44.67+4.81 2.75+0.36 5.43+0.48

Vm{bH$m 1.6 : {d{^Þ E{b`_ àOm{V`m| H$s Am°ŠgrH$maU amoYr {deofVmE§ 

E. bmSo>~moa__   
A. ladebouramun

68.51+3.6 1.78+0.26 13.93+4.41 0.81+0.39 1.36+0.29

E. {\$ñQw>bmog_ 
A. �istulosum

77.52+3.27 2.39+0.13 16.77+6.08 1.1+0.49 1.34+0.14

E. grnm {H$ñ_ EJ«rJoQ>_ 
A. cepa var. 
aggragutam

25.79+4.8 0.5+0.26 9.01+4 0.49+0.38 0.85+0.1

E. AmëQ>mBH$_ nm°b 
A. altaicum pall

34.8+2.66 0.84+0.25 8.43+3.24 0.47+0.31 0.76+0.12
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Consumer preference of Allium tuberosum

The study was carried out in Rajgurunagar town 

and nearby villages. A bundle of 300 gm Allium 

tuberosum was supplied to the 180 randomly 

selected households. The respondents were asked 

to prepare the dishes as per their willingness. 

After a week the respondents were asked to 

provide feedback about the products prepared 

and willingness to purchase. The information has 

been collected with the help of structured 

interview schedule. The data collected from 

respondents was analyzed by using descriptive 

statistics and binery logistic regression.

E{b`_ Q>`y~amog_  Ho$ g§~§Y _| Cn^moº$m H$s ng§X 

amOJwê$ZJa eha VWm {ZH$Q>dVu Jm§dm| _| dV©_mZ AÜ``Z 
{H$`m J`m& ̀ mXpÀN>H$ ê$n go M`Z {H$E JE 180 n[admam| H$mo 
300 J«m_ E{b`_ Q>`y~amog_ H$m EH$-EH$ ~§S>b {X`m J`m& 
à{Vdm{X`m| go AnZr BÀN>mZwgma ImÚ ì`§OZ V¡`ma H$aZo Ho$ 
{bE H$hm J`m& EH$ gámh Ho$ CnamÝV à{Vdm{X`m| Zo CZHo$ Ûmam 
V¡`ma {H$E JE CËnmX Am¡a BgH$s IarX Ho$ {bE CZH$s BÀN>m Ho$ 
~mao _| nyN>m J`m& g§a{MV gmjmËH$ma AZwgyMr H$s _XX 
go gyMZm H$m g§H$bZ {H$`m J`m& à{Vdm{X`m| go g§H${bV 
{H$E JE Am§H$‹S>m| H$m {dûcofU {H$`m J`m Am¡a Bg H$m`© _| 
dU©ZmË_H$ gm§p»`H$s Am¡a {ÛnX bm°OrpñQ>H$ g_ml`U H$m 
Cn`moJ {H$`m J`m& 

Vm{bH$m 1.7 : à{Vdm{X`m| H$s ì`{º$JV àmo\$mBb
Table 1.7:  Personnel pro�ile of the respondents 

n¡am_rQ>a /Parameters loUr/Categories Amd¥{V/Frequency à{VeV/Percentage

Am`w (df©) 
Age (Years)

`wdm (35 df© VH$)
Young (up to 35)

51 28.33

_Ü` Am`w dJ© (36 - 50) 
Middle (36- 50)

100 55.56

d¥Õ (50 df© go A{YH$) 
Old (more than 50)

29 16.11

qbJ/Gender nwê$f /Male 59 32.78

_{hbm/Female 121 67.22

e¡j{UH$ `mo½`Vm
Educational Quali�ication

ñZmVH$moÎma
Post graduate

11 6.11

ñZmVH$/Graduate 26 14.44

hm`a goHo$ÊS>ar
Higher secondary

26 14.44

goHo$ÊS>ar/Secondary 84 46.67

àmB_ar/Primary 15 8.33

{Zaja/Illiterate 18 10.00

ì`dgm`/Occupation Zm¡H$ar/Job 37 20.56

J¥{hUr/Housewife 73 40.56

IoVr/Farming 67 37.22

ì`dgm`/Business 3 1.67
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Continued from previous page..... 

n¡am_rQ>a /Parameters loUr/Categories Amd¥{V/Frequency à{VeV/Percentage

The details of socio- economic pro�ile of the 

respondents depicted that 55.56 percent of the 

respondents belong to middle age category (36-50 

years) followed by 28.33 percent of  the 

respondents belong to the young age category 

(<35 years) and remaining 16.11 percent 

respondent were in the old age category (>50). In 

table indicated that 67.22 percent were female 

and 32.78 percent were male respondents. 

Majority (46.67 percent) were having secondary 

education followed by 14.44 percent were 

possessed higher secondary education and 

graduate, 8.33 percent respondent were having 

primary education and 6.11 percent respondent 

were post graduate, respectively. Remaining 10.00 

percent of the respondents were illiterate. Most of 

the (40.56 %) respondents were housewives 

followed by farmer (37.22 %), job (20.56 %) and 

remaining 1.67 percent respondent were owned 

their business. It was revealed from table 1 that 

majority (73.33 percent) of the respondent's 

belonged to nuclear family followed by joint 

family’s (26.67 %). It was found that around 41.11 

percent of the respondents had monthly income in 

between Rs.10000 to Rs.25000 followed by (29.44 

%) with less than Rs. 10000 income, 16.11 per 

cent within range of Rs. 25000 to Rs. 50000, 8.33 

per cent ranging from Rs. 50000 to Rs. 75000 and 

5.00 per cent in higher income group i.e. more than 

Rs. 75000 respectively. 

à{Vdm{X`m| Ho$ gm_m{OH$ - Am{W©H$ àmo\$mBb {ddaU go nVm 

MbVm h¡ {H$ 55.56 à{VeV à{VdmXr _Ü`_ Am`w loUr (36 

go 50 df©) go Ed§ VXþnamÝV 28.33 à{VeV à{VdmXr `wdm 

Am`w loUr (35 df© go H$_) go g§~§{YV Wo O~{H$ eof 16.11 

à{VeV à{VdmXr d¥ÕmdñWm loUr (50 df© go A{YH$) go 

g§~§{YV Wo& Vm{bH$m _| `h B§{JV hmoVm h¡ {H$ 67.22 à{VeV 

à{VdmXr _{hbmE§ Wt O~{H$ 32.78 à{VdmXr nwê$f Wo& 

A{YH$m§e à{Vdm{X`m| (46.67 à{VeV) Ho$ nmg goHo$ÊS>ar 

{ejm Wr Ed§ VXþnamÝV 14.44 à{VeV Ho$ nmg CƒVa 

goHo$ÊS>ar {ejm Ed§ ñZmVH$, 8.33 à{VeV Ho$ nmg àmB_ar 

{ejm Wr O~{H$ 6.11 à{VeV à{VdmXr ñZmVH$moÎma Wo& eof 

10.00 à{VeV à{VdmXr {Zaja Wo& à{Vdm{X`m| _| J¥h{U`m| 

(40.56 à{VeV) H$s g§»`m g~go A{YH$ Wr Ed§ VXþnamÝV 

{H$gmZm| (37.22 à{VeV), Zm¡H$ar noem (20.56 à{VeV) 

dmbo à{VdmXr em{_b Wo O~{H$ eof 1.67 à{VeV à{Vdm{X`m| 

H$m AnZm ñd`§ H$m ì`dgm` Wm& Vm{bH$m 1 go ̀ h nVm Mbm {H$ 

A{YH$m§e à{VdmXr (73.33 à{VeV) EH$b n[adma go g§~§{YV 

Wo O~{H$ 26.67 à{VeV à{VdmXr g§`wº$ n[adma Ho$ gmW Ow‹S>o 

hþE Wo& ̀ h nm`m J`m {H$ bJ^J 41.11 à{VeV à{Vdm{X`m| H$s 

_m{gH$ Am` ê$n`o 10,000 go 25,000/- Ho$ ~rM Wr Ed§ 

VXþnamÝV 29.44 à{VeV à{Vdm{X`m| H$s _m{gH$ Am` ê$n`o 

10,000/- go H$_ Wr, 16.11 à{VeV H$s _m{gH$ Am` 

ê$n`o 25,000 go 50,000/- Ho$ ~rM, 8.33 à{VeV H$s 

_m{gH$ Am` ê$n`o 50,000 go 75,000 Ho$ ~rM Am¡a 5.00 

à{VeV à{VdmXr Cƒ Am` dJ© `Wm à{V _mh ê$n`o 

75,000/- go A{YH$ go g§~§{YV Wo&  

n[adma _| gXñ`m| H$s g§»`m 
No. of family members

EH$b n[adma 
Nuclear family

132 73.33

g§`wº$ n[adma/Joint family 48 26.67

_m{gH$ Am` (ê$n`o) 
Monthly Income (Rs.)

<10000 53 29.44

10000-25000 74 41.11

25000-50000 29 16.11

50000-75000 15 8.33

>75000 9 5.00
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Fig. 1.8: Frequency of consumption of green onion

{MÌ 1.8 : har ß`mO H$s InV Amd¥{V 

Fig.1.9: Percent preparations made by A. tuberosum

{MÌ 1.9 : E. Q>`y~amog_  Ûmam H$s JB© à{VeV V¡`mar 

Table 1.8: Different categories of onion and A. tuberosum uses in routine life/cooking 
recipes

Vm{bH$m 1.8 : X¡{ZH$ OrdZ/Hw$qH$J ì`§OZ _| Cn`moJ {H$E OmZo dmbo ß`mO Ed§ E. Q>`y~amog_ H$s {d{^Þ lo{U`m§

n¡am_rQ>a Parameters loUr/Categories Hw$b /Total à{VeV/Percentage

ß`mO ImZo H$s Amd¥{V
Frequency of eating onion leaves

X¡{ZH$ /Daily 3 1.67

EH$ gámh _| Xmo go VrZ ~ma 
Two to three times a week

10 5.56

gámh _| EH$ ~ma/Once a week 20 11.11

Continued on next page..... 
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Majority of the respondents ate Onion less 

frequently i.e. sometimes 36.67 percent, followed 

by twice to thrice a month (22.78 %), once in a 

month (21.67%) and once in a week (11.11%).Fig. 

1.9 showed various preparations made by the 

respondents using A. tuberosum. Out of these 

62.78 percent respondents prepared pakoda's 

followed by veg subji (46.67 %), raw salad 

(3.89 %), others (2.78%) soup (1.11 %) and 

dal (0.56 %). 

A{YH$m§e à{Vdm{X`m| Zo ß`mO H$m godZ ~ma-~ma H$_ {H$`m 
`Wm 36.67 à{VeV à{Vdm{X`m| Zo BgH$m godZ H$^r-H$^r 
{H$`m Ed§ VXþnamÝV 22.78 à{VeV à{Vdm{X`m| Zo BgH$m godZ 
_hrZo _| Xmo go VrZ ~ma, 21.67 à{VeV Zo EH$ _hrZo _| EH$ ~ma 
VWm 11.11 à{VeV Zo EH$ gámh _| EH$~ma BgH$m godZ 
{H$`m & {MÌ 1.9 _| E. Q>`y~amog_  H$m Cn`moJ H$aHo$ à{Vdm{X`m| 
Ûmam V¡`ma {H$E JE ImÚ ì`§OZ H$mo Xem©`m J`m h¡& BZ_|, 
62.78 à{VeV à{Vdm{X`m| Zo BgH$m Cn`moJ nH$moS>m ~ZmZo _| 
Ed§ VXþnamÝV 46.67 à{VeV à{Vdm{X`m| Zo gãOr ~ZmZo _|, 
3.89 à{VeV Zo H$ƒr gbmX Ho$ ê$n _|, 2.78 à{VeV Zo AÝ` 
Cn`moJ _|, 1.11 à{VeV Zo gyn ~ZmZo _| Am¡a 0.56 à{VeV Zo 
Xmb ~ZmZo _| BgH$m Cn`moJ {H$`m&

n¡am_rQ>a Parameters loUr/Categories Hw$b /Total à{VeV/Percentage

EH$ _mh _| Xmo go VrZ ~ma 
Two to three times a month

41 22.78

_mh _| EH$ ~ma/Once a month 39 21.67

H$^r-H$^r/Somewhere 66 36.67

E. Q>`y~amog_ go V¡`ma
Preparations made of A. tuberosum

H$ƒr gbmX Raw salad 7 3.89

gãOr/Subji 84 46.67

nH$mo‹S>m/Pakoda 113 62.78

Xmb/Dal 1 0.56

gyn/Soup 2 1.11

MmBZrO ZyS>ëg/Chinese noodles 0 0.00

AÝ`/Others 5 2.78

Fig.1.10: Perceived quality of A. tuberosum

   
{MÌ 1.10 : E. Q>`y~amog_ H$s _hgyg H$s JB© JwUdÎmm 

Continued from previous page..... 
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Table1.9: Quality and index of A. tuberosum

E. Q>`y~amog_  H$s JwUdÎmm  
Quality of A. tuberosum

gyMH$m§H$/Index

VmOmnZ/Freshness 81.67

a§J/Colour 71.11

H$R>moaVm/Stiffness 65.00

_YwaVm/Sweetness 41.67

ñdmX /Taste 78.89

_hH$/J§Y/Flavour / smell 67.44

ñdmñÏ` bm^/Health bene�its 68.11

OrdZ H$mb AWdm {ZYmZr Am`/Shelf life 65.22

Vm{bH$m 1.9 : E. Q>`y~amog_  H$s JwUdÎmm Ed§ gyMH$m§H$  

The Table 1.9 revealed that the respondents 

perceived best quality parameter as freshness 

with score (81.67) followed by test (78.89), colour 

(71.11), health bene�its (68.11), smell (67.44), 

shelf life (65.22), stiffness (65.00) and sweetness 

(41.67) respectively. 

Collection, evaluation, conservation and 

documentation of onion germplasm 

ICAR-Directorate of Onion and Garlic Research 

has been identi�ied as a National Active 

Germplasm Site (NAGS) for garlic germplasm 

collection and conservation in the country. 

Extensive germplasm survey in Maharashtra, 

Gujarat, Madhya Pradesh, Karnataka, Andhra 

Pradesh, Orissa, Himachal Pradesh, West Bengal 

and Tamil Nadu in collaboration with NBPGR has 

yielded a gene pool of dark red, light red, white 

and yellow onion types. Apart from national 

survey through international collaborations, 

several lines of onion and garlic have been 

imported from USDA, USA; AVRDC Taiwan; and 

IPK Germany through NBPGR. With these aims, 

wild as well as cultivated Alliums were collected, 

conserved, characterized and evaluated under 

this project for desirable traits along with both 

biotic and abiotic stresses under �ield conditions. 

Vm{bH$m 1.9 go nVm MbVm h¡ {H$ 81.67 à{VeV à{Vdm{X`m| 
Zo VmOmnZ H$mo gd©loð> JwUdÎmm n¡am_rQ>a _mZm Ed§ VXþnamÝV 
78.89 à{VeV Zo Om§M H$mo, 71.11 à{VeV Zo a§J H$mo, 
68.11 à{VeV Zo ñdmñÏ` bm^ H$mo, 67.44 à{VeV Zo J§Y 
H$mo, 65.22 à{VeV Zo OrdZ H$mb AWdm {ZYmZr Am`w H$mo, 
65.00 à{VeV Zo H$R>moaVm H$mo VWm 41.67 à{VeV 
à{Vdm{X`m| Zo _rR>onZ H$mo gd©loð> JwUdÎmm n¡am_rQ>a _mZm& 

ß`mO OZZÐì` H$m g§H$bZ, _yë`m§H$Z, g§ajU VWm 
àboIZ

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$mo Xoe _| 
bhgwZ OZZÐì` g§H$bZ Ed§ g§ajU Ho$ {bE amï´>r` g{H«$` 
OZZÐì` ñWb Ho$ ê$n _| {MpÝhV {H$`m J`m h¡& ^mH¥$AZwn - 
amï´>r` nmXn AmZwd§{eH$ g§gmYZ ã`yamo Ho$ gmW gh`moJ H$aVo hþE 
_hmamï´>, JwOamV, _Ü` àXoe, H$Zm©Q>H$, AmÝY« àXoe, Amo{S>em, 
{h_mMb àXoe, n{ü_ ~§Jmb Am¡a V{_b ZmSw> _| {H$E JE ì`mnH$ 
OZZÐì` gd} _| Jhao bmb, hëHo$ bmb, g\o$X Am¡a nrbo a§J H$s 
ß`mO {H$ñ_m| H$m EH$ OrZnyb ~ZmZo _| _XX {_br& A§Vam©ï´>r` 
gh`moJ Ho$ _mÜ`_ go amï´>r` gd} H$aZo Ho$ Abmdm, ̂ mH¥$AZwn - 
amï´>r` nmXn AmZwd§{eH$ g§gmYZ ã`yamo Ho$ _mÜ`_ go `yEgS>rE, 
g§`wº$ amÁ` A_o[aH$m; EdrAmaS>rgr, VmBdmZ; VWm AmB©nrHo$ 
O_©Zr go ß`mO Ed§ bhgwZ Ho$ AZoH$ d§eH«$_m| H$m Am`mV {H$`m 
J`m& BZ CÔoí`m| Ho$ gmW Bg n[a`moOZm Ho$ A§VJ©V dm§N>Zr` 
JwUm| Ho$ {bE Am¡a gmW hr IoV n[apñW{V`m| _| O¡{dH$ Ed§ 
AO¡{dH$ XmoZm| X~mdm| Ho$ {bE dÝ` Ed§ H¥$ï> E{b`_  H$m g§H$bZ, 
g§ajU, bjUdU©Z Am¡a _yë`m§H$Z {H$`m J`m& Hw$b {_bmH$a 
bKw àXr{á H$mb VWm XrK© àXr{á H$mb dmbo Hw$b 2200 
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OZZÐì` h¢& E{b`_ grnm (Jham bmb, hëH$m bmb, g\o$X, 
nrbm, Jwbm~ Q>mBn, ~hþJwUH$ Q>mBn), E. g¡Q>mBd_ , dÝ`/Aën 
Xmo{hVm E{b`_  OZZÐì` H$m aIaImd ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` _| {H$`m OmVm h¡ dht XrK© àXr{á 
H$mb dmbr {H$ñ_m| H$m aIaImd ^mH¥$AZwn - Ho$ÝÐr` erVmoîU 
~mJdmZr g§ñWmZ, lrZJa _| {H$`m OmVm h¡& ̂ mH¥$AZwn - amï´>r` 
nmXn AmZwd§{eH$ g§gmYZ ã`yamo go AmB©gr g§»`m hm{gb H$s JBª 
Am¡a ß`mO OZZÐì` Ho$ ~rOm| H$mo XrKm©d{Y ^ÊS>maU Ho$ {bE 
O_m H$am`m J`m& g§H${bV {H$E JE ß`mO Ed§ bhgwZ OZZÐì` 
H$m _yë`m§H$Z {d{^Þ ~mJdmZr bjUm| AWdm JwUm| Ho$ {bE {H$`m 
Om ahm h¡&  

bmb ß`mO OZZÐì` H$m _yë`m§H$Z

nN>oVr Iar\$ (243 àm{á`m§), a~r (210 àm{á`m§) VWm Iar\$ 
(197 àm{á`m§) Ho$ Xm¡amZ VwbZr` {H$ñ_m| Ho$ gmW bmb ß`mO 
OZZÐì` H$m _yë`m§H$Z {H$`m J`m& g^r ß`mO àm{á`m| H$m 
bjUdU©Z 24 à_wI JwUm| Ho$ {bE {H$`m J`m& ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| 
_Ü`md{Y ^ÊS>maU gw{dYm _| 584 bmb ß`mO OZZÐì` Ho$ 
~rOm| H$mo g§a{jV {H$`m J`m h¡&   

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ bmb ß`mO OZZÐì` H$m 
_yë`m§H$Z 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ, erf© gmV àm{á`m| (1481, 
1427, 1566, 1620, 1360, 1288 VWm 1392) _| 61 
Q>Z/ho. go ^r A{YH$ H$s {dnUZ `mo½` CnO CËnÞ hþB© Am¡a 
BZHo$ Ûmam gd©loð> VwbZr` {H$ñ_ ^r_m {H$aZ (39.70 
Q>Z/ho.) go ~ohVa àXe©Z {H$`m J`m VWm gmW hr àm{á 1566, 
1288 VWm 1392 H$mo N>mo‹S>H$a AÝ` g^r àm{á`m§ Omo‹S> dmbo 
H§$Xm| go ^r _wº$ Wt& VrZ àm{á`m| _| 62 à{VeV go ^r A{YH$ 
{dnUZ ̀ mo½` CnO Am¡a 109 go 148 J«m_ H$m Am¡gV H§$X ̂ ma 
XO© {H$`m J`m& ̂ ÊS>maU Ho$ Mma _mh CnamÝV Ý`yZV_ ̂ ÊS>maU 
ZwH$gmZ H$mo àm{á 1752 (14.31%) _| Ed§ VXþnamÝV H«$_e:  
1481 (17.67%), 1255 (19.29%), 1210 
(20.27%) VWm 1466 (21.16%) _| XO© {H$`m J`m O~{H$ 
VwbZr` {H$ñ_ ̂ r_m e{º$ _| ̀ h 39.32 à{VeV Wm&  

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ bmb ß`mO _| Vmoa dmbo H§$Xm| 
Ho$ à{V g{hîUw OZZÐì` H$m _yë`m§H$Z

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Vmoa dmbo H§$Xm| go _wº$ dJ© _|, 
gd©loð> VwbZr` {H$ñ_ ^r_m e{º$ (37.99 Q>Z/ho.) Ho$ 
_wH$m~bo _| EZAmagrAmoOr 585 (EbOr 107 - 3) (55.00 
Q>Z/ho.) H$m ~ohVa àXe©Z XoIZo H$mo {_bm Am¡a gmW hr ̀ h Omo‹S> 

There are 2200 germplasm of short day and long 

day A. cepa (dark red, light fed, white, yellow, rose 

type,  multiplier type),  A. sativum ,  wild/ 

underutilized Alliums germplasm where short 

day germplasm are maintained at ICAR-DOGR and 

long day at ICAR-CITH, Srinagar. IC numbers were 

obtained from NBPGR and seeds of onion 

germplasm have been submitted for long term 

storage. Collected onion and garlic germplasm is 

being evaluated for various horticultural 

characters.

Evaluation of red onion germplasm

Red onion germplasm were evaluated during late 

kharif (243 accessions), rabi (210 accessions) and 

kharif (197 accessions) along with checks. All the 

onion accessions were characterized for 24 

important traits. About seed of 584 red onion 

germplasm have been conserved in mid-term 

storage at ICAR-DOGR. 

Evaluation of red onion germplasm during late 

kharif

During late kharif, top seven accessions (1481, 

1427, 1566, 1620, 1360, 1288 and 1392) 

produced more than 61 t/ha marketable yield 

and performed superior over best check Bhima 

Kiran (39.70 t/ha) and were free from doubles 

except Acc .  1566,  1288 and 1392.These 

accessions also recorded more than 62% 

marketable yield and 109-148 g average bulb 

weight. Minimum storage loss after four months 

of storage was recorded in Acc. 1752 (14.31%) 

followed by 1481 (17.67%), 1255 (19.29%), 

1210 (20.27%) and 1466 (21.16%) whereas in 

Bhima Shakti (39.32%).

Evaluation of red onion bolter tolerant 

germplasm during late kharif

During late kharif under bolting free group, 

NRCOG-595 (LG-107-3) (55.00 t/ha) performed 

superior over best check Bhima Shakti (37.99 

t/ha) and was free from doubles and bolters. It 

also recorded 100% marketable yield with 99 g 
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Table 1.10: Seven best performing red onion accessions during late kharif 2019-20

à{d{ï> 
Entries

{dnUZ `mo½` 
CnO 

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

{dnUZ `mo½` 
H§$X 

(à{VeV)
MB (%)

Am¡gV 
H§$Xr` ^ma 

(J«m_)
ABW (g)

Omo‹S> dmbo H§$X 
(à{VeV) 
Doubles 

(%)

Vmoa dmbo H§$X 
(à{VeV)
Bolters 

(%)

n[an¹$Vm _| 
bJZo dmbm 

g_` ({XZ)
DTH

Ajr` 
: Y«wdr` 

E:P

1481 71.67 100.00 141.11 0.00 0.00 128.00 1.12

1427 69.89 100.00 135.33 0.00 0.00 128.00 1.03

1566 69.27 62.86 148.43 29.52 7.62 128.00 1.02

1620 68.19 95.85 142.00 0.00 4.15 128.50 1.07

1360 67.87 100.00 127.25 0.00 0.00 129.00 1.03

1288 66.74 97.92 109.43 1.50 0.00 127.33 1.05

1392 61.37 71.36 130.65 26.43 2.21 129.00 1.07

^r_m {H$aZ (VwbZr`) 
Bhima Kiran (C)

39.70 88.94 97.82 5.75 4.88 129.33 1.09

^r_m gwna (VwbZr`) 
Bhima Super (C)

39.30 81.42 102.18 5.62 12.86 128.67 1.10

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

37.40 88.24 98.46 6.24 5.43 128.67 1.07

CV (%) 8.54 15.83 20.46 31.22 20.27 0.76  -

LSD (P=0.05) 5.10 19.27 31.34 6.11 4.37 1.57  -

Vm{bH$m 1.10 : nN>oVr Iar\$ 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr bmb ß`mO H$s gmV àm{á`m§ 

(MY : Marketable Yield; MB (%) :Marketable Bulb Percentage; ABW: Average Bulb Weight; DTH: Days to 

Harvest; E:P : Equatorial : Polar diameter)

d Vmoa dmbo H§$Xm| go ̂ r _wº$ Wm& gmW hr B_| 99 J«m_ Ho$ Am¡gV 
H§$X ^ma Am¡a 128 {XZm| _| n[an¹$Vm Ho$ gmW 100 à{VeV 
{dnUZ `mo½` CnO XO© H$s JB©& ^ÊS>maU Ho$ Mma _mh CnamÝV 
Ý`yZV_ ^ÊS>maU ZwH$gmZ H$mo ^r_m e{º$ (EbOr 107-3) 
(14.18%) _| Ed§ VXþnamÝV ^r_m {H$aZ (EbOr 107-3)  
(17.53%) VWm EZAmagrAmoOr - 595 (EbOr 107 - 3) 
(22.91%) _| XO© {H$`m J`m&   

average bulb weight and 128 days to maturity. 

Minimum storage loss after four months of 

storage was recorded in Bhima Shakti (LG-107-

3) (14.18%) followed by Bhima Kiran (LG-107-

3) (17.53%) and NRCOG-595 (LG-107-3) 

(22.91%). 
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Table 1.11: Seven best performing red onion LG Group accessions during late kharif 

2019-20

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO 

Q>Z/ho.)
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^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(%)

n[an¹$V
m _| bJZo 

dmbm 
g_` 
({XZ) 
DTH

Ajr
` : 

Y«wdr` 
E:P

S>rAmoOrAma 595 (EbOr-107- 
3) 
DOGR-595 (LG-107-3) 

55.00 100.00 99.00 0.00 0.00 11.52 128.00 1.04

^r_m e{º$ (EbOr 107 - 3)
Bhima Shakti (LG-107-3)

38.85 94.94 92.73 2.56 2.07 11.72 131.33 1.05

^r_m gwna (Eb Or - 107 - 
3) 
Bhima Super (LG-107-3)

35.81 89.91 89.38 0.84 8.85 11.47 130.00 1.04

^r_m amO EbOr 107 - 3) 
Bhima Raj (LG-107-3)

34.34 80.90 87.87 5.35 13.63 11.73 132.00 1.03

~r - 780 - 5 - 3 - 1 
EbAma (EbOr 107 - 3) 
B-780-5-3-1 LR (LG-107-3)

34.11 88.05 82.75 2.75 9.21 11.55 127.00 1.03

AmaOrAmo 53 (EbOr 107 - 3) 
RGO-53 (LG-107-3)

32.74 81.06 86.04 1.93 16.93 11.71 126.33 1.04

^r_m {H$aZ (EbOr 107 - 3) 
Bhima Kiran (LG-107-3)

29.96 96.83 83.34 1.48 1.55 11.83 129.00 1.03

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

37.99 94.09 80.38 3.01 1.25 11.51 130.67 1.02

^r_m gwna (VwbZr`) 
Bhima Super (C)

35.62 87.99 79.84 1.48 10.42 11.28 132.00 1.03

CV (%) 11.35 6.75 7.06 69.01 35.13 1.80 0.87 -

LSD (P=0.05) 4.44 9.79 10.18 5.74 5.49 0.35 1.91 -

(MY : Marketable Yield; MB % :Marketable Bulb percentage; ABW: Average Bulb Weight; TSS: Total 

Soluble Solids; DTH: Days to Harvest; E:P : Equatorial : Polar diameter)

Vm{bH$m 1.11 : nN>oVr Iar\$ 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr bmb ß`mO EbOr dJ© H$s gmV àm{á`m§ 
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Evaluation of red onion germplasm during 

rabi

During rabi, top seven accessions (1254, 1349, 

1729, 1750, 1449, 1367 and 1466) produced >59 

t/ha marketable yield and performed superior 

over best check Bhima Shakti (43.36 t/ha). These 

accessions also recorded more than 97% 

marketable yield with 89-114 g average bulb 

weight and free from doubles and bolters except 

1729. Minimum storage loss after three months of 

storage was recorded in 1574 (5.51%) followed by 

1252 (5.96%), 1780 (8.59%), 1552 (9.20%) and 

1367 (9.66%) whereas in Bhima Shakti (29.98%). 

In multiplier onion, Acc. 1534-Agg (28.71%) 

followed by 1533-Agg (26.83 t/ha), 1529-Agg 

(23.59 t/ha), 1523-Agg (23.14 t/ha) and 1551-Agg 

(22.76 t/ha) were found superior over best check 

CO-5 (15.39 t/ha).These accessions also recorded 

maturity (88-90 days after planting), TSS 11.94-

12.24% and 32-41 g average compound bulb 

weight.

Table 1.13: Seven best performing red onion germplasm during rabi 2019-20

1254 69.47 100.00 114.20 0.00 0.00 126.00 1.07

1349 68.21 100.00 102.31 0.00 0.00 125.00 1.04

1729 64.70 97.29 105.04 0.97 1.74 120.50 1.03

1750 61.80 100.00 97.58 0.00 0.00 127.00 1.02

1449 59.82 100.00 92.83 0.00 0.00 126.00 1.03

1367 59.80 100.00 89.70 0.00 0.00 115.00 1.06

a~r _m¡g_ Ho$ Xm¡amZ bmb ß`mO Ho$ OZZÐì`m| H$m 
_yë`m§H$Z 

a~r _mg¡ _ H$o  Xma¡ mZ, erf© gmV àm{á`m| (1254, 1349, 
1729, 1750, 1449, 1367 VWm 1466) _| 59 Q>Z/h.o  go 
A{YH$ H$s {dnUZ ̀ m½o ` CnO CËnÞ hBþ © Ama¡  gmW hr BZH$o  Ûmam 
gdl© ðo > Vbw Zr` {H$ñ_ ^r_m e{º$ (43.36 Q>Z/h.o ) H$s Vbw Zm 
_| ~ho Va àXeZ©  {H$`m& BgH$o  gmW hr BZ àm{á`m| _| 89 go 114 
Jm« _ Amg¡ V ̂ ma dmbo H$§ X H$o  gmW 97 à{VeV go ̂ r A{YH$ H$s 
{dnUZ `m½o ` CnO XO© H$s JB© Ama¡  àm{á 1729 H$mo N>mS‹o >H$a 
AÝ` g^r àm{á`m§ OmS‹o > Ed§ Vmao  dmbo H$§ Xm| go _ºw $ Wt& ̂ ÊS>maU H$o  
Mma _mh CnamÝV Ý`Zy V_ ^ÊS>maU ZHw $gmZ H$mo 1574  
(5.51%) _| Ed§ VXnþ amÝV   1252 (5.96%), 1780 
(8.59%), 1552 (9.20%) VWm  1367 (9.66%) _| XO© 
{H$`m J`m O~{H$ ^r_m e{º$ _| ^ÊS>maU ZHw $gmZ 29.98 
à{VeV XO© {H$`m J`m& ~hJþ Uw H$ ß`mO _| gdl© ðo > Vbw Zr` {H$ñ_ 
grAmo 5 (15.39 Q>Z/h.o ) H$s Vbw Zm _| àm{á 1534 - EJo «
(28.71 Q>Z/h.o )  Ed§ VXnþ amÝV 1533 - EJo « (26.83 
Q>Z/h.o ), 1529 - EJo « (23.59 Q>Z/h.o ), 1523 EJo « (23.14 
Q>Z/h.o ) VWm 1551 EJo « (22.76 Q>Z/h.o ) ~ho Va nmB© JB&ª  gmW 
hr BZ àm{á`m| _| amno U H$o  88 go 90 {XZm| ~mX n[an¹$Vm, 
11.94 go 12.24 à{VeV H$w b Kbw Zerb R>mgo  nXmW© Ae§  Ama¡  
32 go 41 Jm« _ H$m Amg¡ V ̀ m{¡ JH$ H$§ X ̂ ma XO© {H$`m J`m& 

Vm{bH$m 1.13 : a~r 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV bmb ß`mO OZZÐì` 

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO 

Q>Z/ho.)
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^ma 

(J«m_) 
ABW

(g)

Omo‹S> dmbo 
H§$X 

(à{VeV)
Doubles 

(%)

Vmoa dmbo 
H§$X 

(à{VeV)
Bolters 

(%)

n[an¹$Vm 
_| bJZo 
dmbm 
g_` 
({XZ) 
DTH

Ajr` 
: Y«wdr` 

E:P

Continued on next page..... 
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1466 59.60 100.00 91.75 0.00 0.00 118.00 1.03

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

43.36 98.43 72.52 1.14 0.00 121.33 1.03

^r_m bmBQ> ao‹S> (VwbZr`)    
Bhima Light Red (C)

42.16 95.87 70.09 1.74 0.44 120.67 1.03

^r_m {H$aZ (VwbZr`)
Bhima Kiran (C)

40.98 98.94 75.54 0.00 0.00 122.00 1.03

CV (%) 9.51 11.24 12.03 51.53 66.66 1.45 -

LSD (P=0.05) 5.17 16.42 14.90 13.03 6.87 12.70 -

Continued from previous page..... 

(MY : Marketable yield; MB (%) :Marketable bulb percentage; ABW: Average Bulb Weight; DTH: Days to 

Harvest; E:P : Equatorial : Polar diameter)

Evaluation of red onion germplasm during 

kharif

During kharif, Acc. 1508, 1274, 1313, 1736 and 

1692 produced more than 26.0 t/ha marketable 

yield and found superior over best check Bhima 

Super (12.57 t/ha). These accessions also 

recorded more than 82% marketable yield and 

were free from doubles and bolters. In multiplier 

onion, highest bulb yield was recorded in 

accession 1517-Agg (31.32 t/ha) followed by 

1521-Agg (29.92 t/ha), 1691-Agg (27.04 t/ha), 

1520-Agg (26.50 t/ha) and 1690-Agg (26.32 t/ha) 

and found superior over best check CO-4 (10.57 

t/ha). These accessions also recorded maturity 

(79-81 days after planting), TSS (12.50-13.50%) 

and 35-41 g average compound bulb weight.

Iar\$ _m¡g_ _| bmb ß`mO OZZÐì` H$m _yë`m§H$Z

Iar\$ _m¡g_ Ho$ Xm¡amZ àm{á  1508, 1274, 1313, 1736 
VWm 1692 _| 26.0 Q>Z/ho. go A{YH$ H$s {dnUZ ̀ mo½` CnO 
hm{gb H$s JB© Am¡a Bg Vah ̀ o àm{á`m§ gd©loð> VwbZr` {H$ñ_ 
^r_m gwna (12.57 Q>Z/ho.) Ho$ _wH$m~bo _| ~ohVa nmB© JBª& 
BgHo$ gmW hr BZ àm{á`m| _| 80 à{VeV go ̂ r A{YH$ {dnUZ 
`mo½` CnO XO© H$s JB© Am¡a gmW hr ̀ o Omo‹S> Ed§ Vmoa dmbo H§$Xm| go 
_wº$ Wt& ~hþJwUH$ ß`mO _|, g~go A{YH$ H§$Xr` CnO H$mo àm{á 
1517 - EJ«o (31.32 Q>Z/ho.) _| Ed§ VXþnamÝV 1521 - EJ«o 
(29.92 Q>Z/ho.), 1691 - EJ«o (27.04 Q>Z/ho.), 1520 
- EJ«o (31.32 Q>Z/ho.) XO© H$s JB© Am¡a `o gd©loð> VwbZr` 
{H$ñ_ grAmo 4 (10.57 Q>Z/ho.) H$s VwbZm _| ~ohVa nmB© JBª& 
BgHo$ gmW hr BZ àm{á`m| _| amonU Ho$ 79 go 81 {XZm| CnamÝV 
n[an¹$Vm XoIZo H$mo {_br, Hw$b KwbZerb R>mog nXmW© A§e 
12.50 go 13.50 à{VeV Am¡a Am¡gV ̀ m¡{JH$ H§$X ̂ ma 35 go 
41 J«m_ XO© {H$`m J`m&  

Vm{bH$m 1.14 : Iar\$ 2020-21 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbr gmV àm{á`m§ 
Table 1.14: Seven best performing accessions during kharif 2020-21

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO 

Q>Z/ho.)
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^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(%)

n[an¹$Vm 
_| bJZo 
dmbm 
g_` 
({XZ) 
DTH

Ajr
` : 
Y«wdr
` 

E:P

1508 33.33 100.00 60.00 0.00 0.00 11.72 112.00 1.04

Continued on next page..... 
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1274 32.67 91.17 60.00 0.00 0.00 10.40 112.00 1.02

1313 35.25 100.00 52.88 0.00 0.00 11.20 112.00 1.02

1736 34.44 88.60 57.33 0.00 0.00 11.38 111.00 1.03

1692 26.26 82.25 64.00 0.00 0.00 11.36 112.00 1.05

1726 25.89 100.00 48.83 0.00 0.00 11.24 96.00 1.03

1745 22.27 64.60 53.38 0.00 0.00 10.82 112.67 1.03

^r_m gwna (VwbZr`) 
Bhima Super (C)

12.57 44.79 54.17 0.00 0.00 10.82 111.00 1.03

~rS>rAma (VwbZr`)/BDR (C) 11.23 67.18 36.58 3.81 0.00 11.43 112.00 1.03

CV (%) 5.21 9.99 8.61 27.38 33.78 6.52 0.70 -

LSD (P=0.05) 5.73 11.74 11.46 9.39 12.62 1.16 1.28 -

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO 

Q>Z/ho.)
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^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(%)

n[an¹$Vm 
_| bJZo 
dmbm 
g_` 
({XZ) 
DTH

Ajr
` : 
Y«wdr
` 

E:P

Continued from previous page..... 

(MY: Marketable yield; MB (%) :Marketable bulb percentage; ABW: average Bulb Weight; TSS: Total 

Soluble Solids; DTH: Days to Harvest; E:P : Equatorial : Polar diameter)

Evaluation of white onion germplasm

During late kharif (19accessions), rabi (131 

accessions) and kharif (34accessions) white 

onion germplasm were evaluatedalong with 

checks. Season wise results are given as follows.

Rabi Season

Total 96 white onion germplasm were multiplied 

and evaluated during rabi season. Two lines were 

signi�icantly superior for marketable yield and 

total yield over check variety Bhima Shweta. Line 

W-358 gave highest total yield as well as 

marketable yield (54.59 t/ha) followed by W-081 

(53.69 t/ha). Marketable yield ranged between 

14.37 to 57.59 t/ha with bolters 0 to 9.73%. Total 

82 lines were bolter free. All lines were harvested 

after 122 days of transplanting. Storage losses in 

W-182 were miminum 22.80 % followed by W-

358 GP (23.65%) after 4 months of storage as 

g\o$X ß`mO OZZÐì` H$m _yë`m§H$Z 

nN>oVr Iar\$ (19 àm{á`m§), a~r (131 àm{á`m§) VWm Iar\$ 
(34 àm{á`m§) Ho$ Xm¡amZ g\o$X ß`mO Ho$ OZZÐì` H$m _yë`m§H$Z 
AÝ` VwbZr` {H$ñ_m| Ho$ gmW {H$`m J`m& _m¡g_ dma n[aUm_m| 
H$mo ZrMo àñVwV {H$`m J`m h¡ &  

a~r _m¡g_

a~r _m¡g_ Ho$ Xm¡amZ Hw$b 96 g\o$X ß`mO OZZÐì`m| H$m 
JwUZrH$aU Am¡a _yë`m§H$Z {H$`m J`m& {dnUZ `mo½` CnO Am¡a 
Hw$b CnO Ho$ _m_bo _| Xmo d§eH«$_ VwbZr` {H$ñ_ ̂ r_m œoVm Ho$ 
_wH$m~bo C„oIZr` ê$n go H$ht ~ohVa nmE JE& d§eH«$_ S>ãë`y 
358 _| A{YH$V_ Hw$b CnO Ho$ gmW gmW {dnUZ ̀ mo½` CnO 
(54.59 Q>Z/ho.) Ed§ VXþnamÝV S>ãë`y 081 (53.69 
Q>Z/ho.) _| XO© H$s JB©& BZ d§eH«$_m| _| hm{gb H$s JB© {dnUZ 
`mo½` CnO H$s gr_m 14.37 go 57.59 Q>Z/hoŠQ>o`a Ho$ _Ü` 
Wr Am¡a BZ_| 0 go 9.73 à{VeV VH$ Vmoa dmbo H§$X Wo& Hw$b 
82 d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ Wo& g^r d§eH«$_m| _| amonmB© Ho$ 
122 {XZm| ~mX IwXmB© AWdm Vw‹S>mB© H$s JB©& ^ÊS>maU Ho$ Mma 
_mh CnamÝV g~go H$_ ̂ ÊS>maU ZwH$gmZ S>ãë`y 182 (22.80 
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Table 1.15: Five high yielding accessions of white onion during Rabi season

à{d{ï> 
Entries

{dnUZ `mo½` 
CnO 
(Q>Z/ho.)
TY (t/ha)

{dnUZ `mo½` 
H§$X ^ma 
(J«m_) 
MY(t/ha)

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

Vmoa dmbo H§$X 
(à{VeV)
Bolter (%)

Hw$b KwbZerb 
R>mog nXmW© A§e 
TSS (oBrix)

Mma _mh CnamÝV 
^ÊS>maU ZwH$gmZ 
(à{VeV)
SL4M (%)

S>ãë`y - 358 Ornr 
W-358 GP

57.59 54.59 89.50 0.00 12.87 23.65

S>ãë`y - 081 Orn
W-081 GP

56.69 53.69 105.44 0.00 13.17 31.09

S>ãë`y - 172 Ornr 
W-172 GP

52.29 52.19 83.32 0.00 13.12 49.67

S>ãë`y - 344 Ornr 
W-344 GP

49.92 48.75 82.48 0.00 12.00 37.03

S>ãë`y - 418 Ornr 
W-418 GP

52.86 48.66 88.26 0.00 12.32 38.37

^r_m œoVm
Bhima Shweta

50.53 49.42 83.63 0.32 11.83 63.56

C.D. 5% 3.51 3.44 10.21 1.02 1.59 9.28

( TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M: 

Storage loss in 4 month) 

à{VeV) _| Am¡a VXþnamÝV S>ãë`y 358 Ornr (23.65%)  _| 
XO© {H$`m J`m O~{H$ BgHo$ _wH$m~bo VwbZr` {H$ñ_ ̂ r_m œoVm 
_| ^ÊS>maU ZwH$gmZ 63.56 à{VeV Wm& A{YH$V_ ZwH$gmZ 
75.45 à{VeV VH$ Wm& g^r d§eH«$_m| _| Hw$b KwbZerb R>mog 
nXmW© A§e 14 à{VeV go H$_ Wm&   

Vm{bH$m 1.15 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

compared with check Bhima Shweta (63.56%). 

Maximum losses were up to 75.45%. A total 

soluble solid was less than 14% in all the lines.

Fig 1.11: High yielding accessions of white onion germplasm during rabi season

{MÌ 1.11 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO OZZÐì` H$s Cƒ CnOerb àm{á`m§
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Total 35 white onion lines received from NBPGR 

were also evaluated along with check Bhima 

Shweta. None of the lines were superior for 

yield over check. Highest marketable and total 

yield was observed in IC-32676 (W) (43.17 

t/ha). 

W-363 (53.5 t/ha) and W-351 (49 t/ha) were 

identi�ied high yielder based on two years of 

results, W-526 and W-285 matured in 100 days 

after transplanting were early in maturity, in line 

W-173 and W-363  there were no double bulbs 

and W-351 and W-363 were free from bolters. 

The storage loss were lowest in W-332 (29.3%) 

followed by W-469 (35.59%) after four month of 

storage. In check variety Bhima Shweta 

marketable yield was 31.3 t/ha, with 1.16% 

doubles and 0.4% bolters, matured in 115 days 

after transplanting and recorded 45.3% storage 

losses. The identi�ied lines are being utilized in 

breeding programme to create variability and 

combine desirable traits. 

Table 1.16: 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)

Hw$b KwbZerb 
R>mog nXmW© A§e
TSS (�Brix)

{dnUZ `mo½` 
H§$X ^ma (J«m_) 
MBW  (g)

Omo‹S> dmbo H§$X 
(à{VeV)
Double (%)

Omo‹S> dmbo H§$X 
(à{VeV)
SL4M (%)

AmB©gr 32676 (S>ãë`y) 
IC-32676(W)

43.17 43.17 11.79 72.57 0.00 59.69

AmB©gr 35791 (S>ãë`y) 
IC-35791 (W)

33.39 33.39 11.74 41.57 0.00 56.71

AmB©gr 48310 (S>ãë`y) 
IC-48310(W)

32.33 31.43 11.60 58.88 2.55 42.87

AmB©gr 484555 
(S>ãë`y) 
IC-484555(W)

32.17 30.40 11.95 56.61 3.61 47.72

AmB©gr 395448 
(S>ãë`y) 
IC-395448(W)

30.03 25.27 11.94 58.07 16.23 44.26

^mH¥$AZwn - amï´>r` nmXn AmZwd§{eH$ g§gmYZ ã`yamo go àmá Hw$b 
35 g\o$X ß`mO d§eH«$_m| H$m _yë`m§H$Z VwbZr` {H$ñ_ ^r_m 
œoVm Ho$ gmW {H$`m J`m& CnO Ho$ _m_bo _| H$moB© ^r d§eH«$_ 
VwbZr` {H$ñ_ go ~ohVa Zht Wm& A{YH$V_ {dnUZ ̀ mo½` VWm 
Hw$b CnO H$mo AmB©gr 32676 (S>ãë`y) (43.17 Q>Z/ho.) _| 
XO© {H$`m J`m& 

Xmo dfm] Ho$ n[aUm_m| Ho$ AmYma na S>ãë`y-363 (53.5 Q>Z/ho.) 
Am¡a S>ãë`y-351 (49 Q>Z/ho.) H$s nhMmZ Cƒ CËnmXH$ Ho$ 
ê$n _| H$s JB©, nm¡Y amonU Ho$ CnamÝV 100 {XZ H$s Ad{Y _| 
n[an¹$ hmoZo dmbo S>ãë`y-526 Am¡a S>ãë`y-285 AJoVr 
n[an¹$Vm dmbo Wo, d§eH«$_ S>ãë`y 173 Am¡a S>ãë`y-363 _| 
H$moB© ^r Omo‹S> dmbm H§$X Zht nm`m J`m Am¡a S>ãë`y-351 VWm 
S>ãë`y-363 Vmoa dmbo H§$Xm| go _wº$ Wo& Mma _mh Ho$ ̂ ÊS>maU Ho$ 
CnamÝV g~go H$_ ̂ ÊS>maU ZwH$gmZ S>ãë`y-332 (29.3%) 
_| Ed§ VXþnamÝV S>ãë`y-469 (35.59%) _| XO© {H$`m J`m& 
VwbZr` {H$ñ_ ̂ r_m œoVm _| 1.16 à{VeV Omo‹S> dmbo H§$Xm| VWm 
0.4 à{VeV Vmoa dmbo H§$Xm| Ho$ gmW 31.3 Q>Z/ho. H$s {dnUZ 
`mo½` CnO XO© H$s JB© Am¡a ̀ h {H$ñ_ nm¡Y amonU Ho$ 115 {XZm| 
~mX nH$H$a V¡`ma hþB© Am¡a Bg_| 45.3 à{VeV H$m ^ÊS>maU 
ZwH$gmZ XO© {H$`m J`m& nhMmZo JE d§eH«$_m| H$m Cn`moJ àOZZ 
H$m`©H«$_m| _| {H$`m Om ahm h¡ Vm{H$ {d{dYVm H$m g¥OZ {H$`m Om 
gHo$ Am¡a dm§N>Zr` JwUm| H$mo gpå_{bV {H$`m Om gHo$& 

Vm{bH$m 1.16 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

Continued on next page..... 
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^r_m œoVm (VwbZr`) 
Bhima Shweta (C)

50.49 49.80 12.85 83.46 0.50 65.62

C.D. 5% 5.43 5.31 1.47 8.83 2.90 12.21

d§eH«$_ 
Lines

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 
TSS (�Brix)

{dnUZ `mo½` 
H§$X ^ma (J«m_)
MBW  (g)

Omo‹S> dmbo H§$X 
(à{VeV)
Double (%)

Omo‹S> dmbo H§$X 
(à{VeV)
SL4M (%)

Continued from previous page..... 

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M: 

Storage loss in 4 month) 

Kharif Season

Total 34 white onion germplasm were multiplied 

and evaluated with check Bhima Shubhra. Line W-

453 was signi�icantly superior over check variety 

for total yield (13.22 t/ha) as well as marketable 

yield (9.55 t/ha). Bhima Shubhra yielded 8.5 and 

5 . 8  t / h a  t o t a l  a n d  m a r k e t a b l e  y i e l d , 

respectively.This year due to rains at the time of 

harvesting and favorable climate for anthracnose 

disease, yield was affected.  All lines were 

harvested 112 days after transplanting and were 

bolter free. Total soluble solids ranged from 10.6 

to 12.68% in these lines and in check it was 

11.86%.

Based on two years results during kharif lines 

were identi�ied for different characters. W-317 

and W- 160 were superior for marketable yield 

with 28.25 and 26.66 t/ha, W-520 and W-355 

were early in maturity took 83 and 87 days after 

transplanting, per cent double bulbs were less in 

W-340 and W-355 with 1.58 and 1.98%, 

respectively as compared with check variety 

where marketable yield was 23.28 t/ha, matured 

in 105 days with 2.66% double bulbs.

Iar\$ _m¡g_  

Hw$b 34 g\o$X ß`mO OZZÐì`m| H$m JwUZrH$aU {H$`m J`m 
VwbZr` {H$ñ_ ^r_m ew^«m Ho$ gmW _yë`m§H$Z {H$`m J`m& Hw$b 
CnO (13.22 Q>Z/ho.) Ho$ gmW gmW {dnUZ `mo½` CnO 
(9.55 Q>Z/ho.) Ho$ _m_bo _| VwbZr` {H$ñ_ Ho$ _wH$m~bo _| 
d§eH«$_ S>ãë`y 453 C„oIZr` ê$n go H$ht ~ohVa nm`m J`m& 
^r_m ew^«m {H$ñ_ _| 8.5 VWm 5.8 Q>Z/ho. H$s H«$_e: Hw$b VWm 
{dnUZ ̀ mo½` CnO hm{gb H$s JB©& Bg df© IwXmB© AWdm Vw‹S>mB© 
H$aVo g_` dfm© hmoZo Am¡a gmW E§W«oŠZm°O amoJ Ho$ {bE AZwHy$b 
Obdm`w hmoZo Ho$ H$maU CnO à^m{dV hþB©& g^r d§eH«$_m| _| nm¡Y 
amonU Ho$ 112 {XZm| CnamÝV IwXmB© H$s JB© Am¡a g^r d§eH«$_ 
Vmoa dmbo H§$Xm| go _wº$ nmE JE& BZ d§eH«$_m| _| Ohm§ Hw$b 
KwbZerb R>mog nXmW© A§e H$s gr_m 10.6 go 12.68 à{VeV 
Ho$ ~rM Wr dht VwbZr` {H$ñ_ _| `h 11.86 à{VeV XO© H$s 
JB©& 

Xmo dfm] Ho$ n[aUm_m| Ho$ AmYma na Iar\$ _m¡g_ Ho$ Xm¡amZ {d{^Þ 
JwUm| AWdm bjUm| Ho$ {bE d§eH«$_m| H$s nhMmZ H$s JB©& S>ãë`y 
317 VWm S>ãë`y 160 H«$_e: 28.25 VWm 26.66 Q>Z/ho. 
H$s {dnUZ ̀ mo½` CnO Ho$ gmW ~ohVa nmE JE, S>ãë`y 520 Am¡a 
S>ãë`y 355 AJoVr n[an¹$Vm dmbo Wo Omo {H$ nm¡Y amonU Ho$ 
H«$_e: 83 Ed§ 87 {XZm| CnamÝV nH$H$a V¡`ma hþE, S>ãë`y 340 
VWm S>ãë`y 355 _| Omo‹S> dmbo H§$Xm| H$m à{VeV H$_ nm`m J`m 
O~{H$ BZH$s VwbZm _| VwbZr` {H$ñ_ _| 23.28 Q>Z/ho. H$s 
{dnUZ ̀ mo½` CnO VWm 2.66 à{VeV Omo‹S> dmbo H§$X XO© {H$E 
JE Am¡a ̀ h {H$ñ_ nm¡Y amonU Ho$ 105 {XZm| ~mX n[an¹$ hþB©&  
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Table 1.17: 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§$X 
^ma (J«m_)
MBW (g)

Omo‹S> dmbo H§$X 
(à{VeV)
Double (%)

Hw$b KwbZerb R>mog 
nXmW© A§e 
TSS (�Brix)

S>ãë`y 453 Ornr 
W-453 GP

13.22 9.55 53.71 0.00 11.58

S>ãë`y 487 Ornr 
W-487 GP

7.53 1.12 32.00 0.00 11.30

S>ãë`y 125 Ornr 
W-125 GP

7.10 3.44 38.19 0.00 11.47

S>ãë`y 500 Ornr 
W-500 GP

4.62 0.40 34.56 0.00 11.13

S>ãë`y 045 Ornr 
W-045 GP

4.46 1.49 35.06 0.00 12.26

^r_m ew^«m (VwbZr`) 
Bhima Shubhra (C)

8.50 5.80 42.77 0.00 11.86

C.D. 5% 2.92 1.59 11.27 12.44 2.98

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid) 

Vm{bH$m 1.17 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§  

Late kharif season

Nineteen white onion germplasm were evaluated 

during late kharif. Lines W-045 (37.47 t/ha) gave 

highest marketable yield with no bolter bulbs and 

only 6.58% storage losses, which was followed by 

W-364 GP (24.37 t/ha) with 4.28% bolter bulbs as 

compared with check variety Bhima Shubhra 

(28.01 t/ha marketable yield and 5.52% bolter 

bulbs). Per cent bolter bulbs ranged from 0 to 

28.37%. No bolters were recorded in 8 lines. 

Double bulb per cent also varied from 1.60 to 

62.08 % in these lines. Storage loss after 2 month 

of storage was lowest 15.82 % in line W-377 

followed by 16.44 % loss in line W. GP. Comp, 

hence these lines can be used in breeding for 

increasing storage life of onion whereas in check 

variety it was 35.98%.

During late kharif based on two years w-203 

(48.07 t/ha) and W-361 (43.47 t/ha) were high 

nN>oVr Iar\$ _m¡g_ 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ Hw$b 19 
OZZÐì`m| H$m _yë`m§H$Z {H$`m J`m& d§eH«$_ S>ãë`y 045 
(37.47 Q>Z/ho.) _| g~go A{YH$ {dnUZ ̀ mo½` CnO XO© hþB©, 
Bg_| Vmoa dmbo H§$X Zht Wo Am¡a Ho$db 6.58 à{VeV ̂ ÊS>maU 
ZwH$gmZ hr XoIZo H$mo {_bm O~{H$ VXþnamÝV S>ãë`y 364  Ornr 
_| {dnUZ `mo½` CnO (24.37 Q>Z/ho.) Am¡a 4.28 à{VeV 
Vmoa dmbo H§$X nmE JE O~{H$ BZH$s VwbZm _| VwbZr` {H$ñ_ 
^r_m ew^«m _| 28.01 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO VWm 5.52 
à{VeV Vmoa dmbo H§$X nmE JE& Vmoa dmbo H§$Xm| H$m à{VeV 0 go 
28.37 à{VeV Ho$ _Ü` nm`m J`m& AmR> d§eH«$_m| _| H$moB© ̂ r Vmoa 
dmbm H§$X Zht nm`m J`m& BZ d§eH«$_m| _| Omo‹S> dmbo H§$Xm| Ho$ 
à{VeV _| ^r 1.60 go 62.08 à{VeV H$s {^ÞVm nmB© JB©& 
^ÊS>maU Ho$ Xmo _mh CnamÝV g~go H$_ ̂ ÊS>maU ZwH$gmZ d§eH«$_ 
S>ãë`y -377 (15.82 %) _| Ed§ VXþnamÝV d§eH«$_ S>ãë`y Ornr 
H$m°ån (16.44 %) _| XO© {H$`m J`m& VwbZr` {H$ñ_ _| 
^ÊS>maU ZwH$gmZ 35.98 à{VeV XO© {H$`m J`m&

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Xmo dfm] Ho$ AmYma na S>ãë`y -
203 (48.07 Q>Z/ho.) VWm S>ãë`y 361 (43.47 Q>Z/ho.) 
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Table 1.18: 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)

{dnUZ `mo½` 
H§$X ^ma 
(J«m_) 
MBW (g)

Hw$b KwbZerb 
R>mog nXmW© 
A§e 
TSS 
(oBrix)

Omo‹S> dmbo 
H§$X 
(à{VeV) 
Double 
(%)

Vmoa dmbo 
H§$X 
(à{VeV)
Bolter 
(%)

4 _mh CnamÝV 
^ÊS>maU 
ZwH$gmZ 
(à{VeV)
SL4M (%)

S>ãë`y - 045 Ornr
W-045 GP

42.31 37.47 88.74 10.40 11.45 0.00 6.58

S>ãë`y - 364 Ornr 
W-364 GP

31.33 24.37 79.99 11.36 1.60 4.28 25.82

S>ãë`y - 125 Ornr 
W-125 GP

30.58 19.47 54.04 13.08 13.99 13.12 22.51

S>ãë`y - 136 Ornr 
W-136 GP

28.04 15.59 44.55 12.40 20.63 2.80 41.81

S>ãë`y - Ornr H$m°ån 
W. GP. Comp

25.34 9.08 50.84 12.85 28.70 12.87 16.44

^r_m ew^«m 
Bhima Shubhra

36.41 28.01 74.03 12.23 8.94 5.52 28.82

C.D. 5% 3.49 3.05 13.82 1.34 14.50 11.87 14.45

( TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M: 

Storage loss in 4 month ) 

yielder, w-038 and W-128 (102 days after 

transplanting), W-363 and W-353 were free from 

doubles and W-429 and W-469 had no bolter 

bulbs, whereas in check variety Bhima Shubhra 

marketable yield was 30.94 t/ha, matured in 136 

days after transplanting with 7.7% double bulbs 

and 16.65% bolters. The storage losses were 

26.27% in check and it was less in W-534 

(11.2%) and W-494 (13%) after four month of 

storage.

Cƒ CËnmXH$ Wo, S>ãë`y-038 Am¡a S>ãë`y 128 _| AJoVr 
n[an¹$Vm (nm¡Y amonU Ho$ 102 {XZm| CnamÝV) XoIZo H$mo {_br, 
S>ãë`y-363 VWm S>ãë`y-353 Omo‹S> dmbo H§$Xm| go Am¡a S>ãë`y -
429 Ed§ S>ãë`y -469 Vmoa dmbo H§$Xm| go _wº$ Wo& BZH$s VwbZm 
_| VwbZr` {H$ñ_ ̂ r_m ew^«m _| 30.94 Q>Z/ho. H$s {dnUZ ̀ mo½` 
CnO XO© H$s JB© VWm gmW hr `h {H$ñ_ 7.7 à{VeV Omo‹S> 
dmbo H§$Xm| Am¡a 16.65 à{VeV Vmoa dmbo H§$Xm| Ho$ gmW nm¡Y 
amonU Ho$ 136 {XZm| ~mX n[an¹$ hþB©& ^ÊS>maU Ho$ Mma _mh 
CnamÝV VwbZr` {H$ñ_ _| ^ÊS>maU ZwH$gmZ Ohm§ 26.27 
à{VeV Wm dht BgH$s VwbZm _| S>ãë`y-534 (11.2 à{VeV) 
Am¡a S>ãë`y -494 (13 à{VeV) _| H$_ nm`m J`m&  

Vm{bH$m 1.18 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
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Evaluation of yellow onion germplasm 

during  Rabi  Season

Total 15 lines were evaluated and compared with 

check Phule Suvarna. Two lines were signi�icantly 

superior for marketable yield and total yield as 

compare to the check variety. The line Y-100 gave 

highest marketable yield (46.51 t/ha) and Y-099 

total yield (47.23 t/ha) as compared to check 

Phule Suvarna with 36.29 t/ha marketable yield 

and 36.39 t/ha total yield. Range of marketable 

yield was 28.15 – 46.51 t/ha. All lines were bolter 

free. Storage losses varied from 42.41 to 81.60 

after 4 month of storage. Losses in Y-100 GP and Y-

055 GP was 42.21 and 44.65%, respectively, 

whereas, in check variety it was 51.75%. Average 

marketable bulb weight was maximum 97.41 g in 

line Y-099.

Fig. 1.12: High Yielding accessions of white onion germplasm during late kharif season

Table 1.19: Five high yielding accessions of white onion during Rabi season

OZZÐì` d§eH«$_ 
Germplasm 
Lines

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 
(à{VeV)
Double (%)

Hw$b KwbZerb 
R>mog nXmW© A§e 
TSS (oBrix)

4 _mh CnamÝV 
^ÊS>maU ZwH$gmZ 
(à{VeV) 
SL4M (%)

dmB© - 099 Ornr 
Y-099 GP

47.23 45.18 97.41 0.00 12.08 58.06

dmB© - 100 Ornr 
Y-100 GP

46.51 46.51 75.36 0.00 12.51 42.41

a~r _m¡g_ Ho$ Xm¡amZ nrbr ß`mO Ho$ OZZÐì` H$m _yë`m§H$Z 

VwbZr` {H$ñ_ \w$bo gwdUm© Ho$ gmW Hw$b 15 d§eH«$_m| H$m 
VwbZmË_H$ _yë`m§H$Z {H$`m J`m& VwbZr` {H$ñ_ Ho$ _wH$m~bo _| 
Xmo d§eH«$_m| _| {dnUZ ̀ mo½` CnO Am¡a Hw$b CnO C„oIZr` ê$n 
go H$ht A{YH$ Wr& VwbZr` {H$ñ_ \w$bo gwdUm© _| Ohm§ 36.29 
Q>Z/ho. H$s {dnUZ `mo½` CnO Am¡a 36.39 Q>Z/ho. H$s Hw$b 
CnO XO© H$s JB© dht BgH$s VwbZm _| d§eH«$_ dmB© 100 _| 
A{YH$V_ {dnUZ `mo½` CnO (46.51 Q>Z/ho.) Am¡a dmB© 
099 _| Hw$b CnO (47.23 Q>Z/ho.) XO© H$s JB©& {dnUZ ̀ mo½` 
CnO H$s gr_m 28.15 go 46.51 Q>Z/ho. Ho$ _Ü` nmB© JB©& 
g^r d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ nmE JE& ^ÊS>maU Ho$ Mma 
_mh CnamÝV ^ÊS>maU ZwH$gmZ _| 42.41 go 81.60 à{VeV 
H$s {^ÞVm XoIZo H$mo {_br& ^ÊS>maU ZwH$gmZ Ohm§ dmB© 100 
Ornr Am¡a dmB© 055 Ornr _| H«$_e: 42.21 Ed§ 44.65 
à{VeV Wm dht BgH$s VwbZm _| VwbZr` {H$ñ_ _| ̀ h 51.75 
à{VeV XO© {H$`m J`m& d§eH«$_ dmB© 099 _| Am¡gV {dnUZ 
`mo½` H§$X ̂ ma A{YH$V_ (97.41 J«m_) XO© {H$`m J`m&  

{MÌ 1.12 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO OZZÐì` H$s Cƒ CnOerb àm{á`m§ 

Vm{bH$m 1.19 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

Continued on next page..... 
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dmB© - 103 Ornr 
Y-103 GP

36.76 36.76 70.56 0.00 11.72 64.00

dmB© - 086 Ornr 
Y-086 GP

34.36 33.85 70.62 0.00 12.69 54.53

dmB© - 027 Ornr 
Y-027 GP

32.99 32.39 64.77 0.00 12.13 51.80

dmB© - 027 Ornr 
Phule Suvarna (C)

36.39 36.29 62.72 0.00 12.43 51.75

C.D. 5% 3.41 3.47 7.24 0.49 1.68 8.73

Continued from previous page..... 

( TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solid; SL4M: Storage loss in 

4 month ) 

Fig 1.13: High yielding accessions of yellow onion germplasm during rabi season

Screening of  onion germplasm for 

tolerance against purple blotch 

SSR marker AcSSR7and STS marker ApR-450 

were already identi�ied by Chand et al., (2018) for 

facilitating the introgression of ApR1 into 

susceptible onion variants for the development of 

high yielding Purple Blotch-resistant genotypes. 

For the identi�ication of resistant line, �ifty onion 

germplasms were screened with these molecular 

markers. Both of these markers could not be 

ampli�ied in �ifty onion germplasm. Further, 

susceptible line (Bhima Super) is crossed with 

tolerant line (Arka Kalyan) to study their genetics. 

The F  seeds were sown in kharif nursery for 1

evaluation. 

~¢JZr Yã~m amoJ Ho$ {dê$Õ g{hîUwVm Ho$ {bE ß`mO 
OZZÐì` H$s ñH«$sqZJ 

Cƒ CnOerb ~¢JZr Yã~m à{VamoYr OrZàê$nm| H$m {dH$mg 
H$aZo Ho$ {bE ApR1 H$m g§doXZerb ß`mO n[adV© _| AÝVJ©_Z 
H$aZo H$s gw{dYm hoVw M§X Ed§ gmWr (2018) Ûmam nhbo hr 
EgEgAma _mH©$a AcSSR7 VWm EgQ>rEg _mH©$a  ApR-
450 H$s nhMmZ H$s JB© Wr& à{VamoYr d§eH«$_ H$s nhMmZ H$aZo 
Ho$ {bE BZ AmU{dH$ _mH©$am| Ho$ gmW Hw$b 50 ß`mO OZZÐì` 
H$s N>§Q>mB© H$s JB©& BZ XmoZm| _mH©$am| H$mo nMmg ß`mO OZZÐì` _| 
àd{Y©V Zht {H$`m Om gH$m& nwZ: BZH$s AmZwd§{eH$s H$m 
AÜ``Z H$aZo Ho$ {bE g§doXZerb d§eH«$_ (^r_m gwna) H$m 
g§H$aU AWdm H«$mg g{hîUw d§eH«$_ (AH$m© H$ë`mU) Ho$ gmW 
H$am`m J`m&  _yë`m§H$Z Ho$ {bE Iar\$ Zg©ar _| F  ~rOm| H$mo 1

~mo`m J`m&  

{MÌ 1.13 : a~r _m¡g_ Ho$ Xm¡amZ nrbr ß`mO OZZÐì` H$s Cƒ CnOerb àm{á`m§ 
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^mH¥$AZwn - Ho$ÝÐr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa 
_| ß`mO OZZÐì` H$m _yë`m§H$Z 

ñdXoer g§H$bZ 

CnO Am¡a CnO _| ̀ moJXmZ H$aZo dmbo JwUm| Ho$ {bE df© 2019-
20 Ho$ Xm¡amZ VwbZr` {H$ñ_ Ho$ gmW Hw$b 112 ß`mO 
OrZàê$nm| H$s N>§Q>mB© H$s JB©& g§ñWmZ _| ß`mO OZZÐì` H$s 
{dnUZ ̀ mo½` CnO _| C„oIZr` {^ÞVm XoIZo H$mo {_br Omo {H$ 
92.27 go 484.00 Ho$ ~rM Wr Am¡a OZZÐì` H$s Am¡gV 
{dnUZ `mo½` CnO 249.32 q¹$Q>b/ho. AZw_m{ZV H$s JB©& 
grAmB©Q>rEM - 0 - 37  _| g~go A{YH$ CnO nmB© JB© Omo {H$ 
VwbZr` {H$ñ_ ~«mCZ ñno{Ze (412.08 q¹$Q>b/ho.) Ho$ 
g_Vwë` Wr& Hw$b KwbZerb R>mog nXmW© A§e Ho$ {bE ^r 
OZZÐì` _| C„oIZr` {^ÞVm XoIZo H$mo {_br& BgH$s gr_m 
9.92 à{VeV Ho$ Am¡gV Ho$ gmW 6.15 go 17.00 à{VeV Ho$ 
_Ü` Wr& grAmB©Q>rEM - 0 - 97 (17.00),  grAmB©Q>rEM - 
0 - 47 (15.88),  grAmB©Q>rEM - 0 - 101 (15.50)  
VWm grAmB©Q>rEM - 0 - 95 (15.00)  _| A{YH$V_ Hw$b 
KwbZerb R>mog nXmW© A§e XO© {H$`m J`m Omo {H$ VwbZr` {H$ñ_ 
~«mCZ ñno{Ze (17.00) Ho$ g_Vwë` Wm&   

{dXoer g§H$bZ 

CnO Ed§ CnO _| ̀ moJXmZ H$aZo dmbo JwUm| Ho$ {bE df© 2019-
20 Ho$ Xm¡amZ VwbZr` {H$ñ_ g{hV Hw$b 50 {dXoer ß`mO 
OrZàê$nm| H$s ñH«$sqZJ H$s JB©& OZZÐì`mo _| {dnUZ ̀ mo½` CnO 
(q¹$Q>b/ho.) Ho$ _m_bo _| 195.24 Ho$ Am¡gV Ho$ gmW 77.70 
go 412.08 H$s C„oIZr` {^ÞVm àX{e©V hþB©& à{d{ï> B©gr 
73117 (394.00) VWm B©gr 731226 (347.60) _| 
VwbZr` {H$ñ_ ~«mCZ ñno{Ze (412.08) Ho$ g_Vwë` {dnUZ 
`mo½` CnO XO© H$s JB©& 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
bhgwZ OZZÐì` H$m g§H$bZ

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
bhgwZ Ho$ {bE EZEOrEg Ho$ ê$n _| H$m`© {H$`m Om ahm h¡& Bg 
g§~§Y _| {nN>bo df© 2019-20 Ho$ Xm¡amZ {ZXoemb` Ho$ bhgwZ 
OrZ~¢H$ _| aIaImd à`moOZ Ho$ {bE V{_b ZmSw> Am¡a ZB© {X„r 
go Xmo {H$ñ_m| Ho$ gmW gmW Hw$b AmR> bhgwZ OZZÐì` H$mo 
em{_b {H$`m J`m& Ag_ (2) VWm _hmamï´> (6) go OZZÐì` 
g§H$bZ {H$E JE& ~mX _| BZ N>: àm{á`m| H$s gyMZm XrK© àXr{á 
H$mb joÌ go g§H$bZ H$aZo H$s {_br, BÝh| aIaImd à`moOZ Ho$ 
{bE  Ho$ÝÐr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa Ho$ÝÐ _| O_m 
H$am`m J`m&  

Evaluation of onion germplasm at 

CITH, Srinagar

Indigenous collection

A total of 112 onion genotypes along with check 

variety were screened during 2019-20 for yield 

and contributing traits. The marketable bulb 

yield of onion germplasm with the institute 

varied signi�icantly. It ranged from 92.27 to 

484.00 and the average marketable yield of 

germplasm was estimated to be 249.32 q/ha. 

CITH-O-37 was the highest yielder but at par 

with check Brown Spanish (412.08). 

Signi�icant differences were observed in 

germplasm for TSS also. It ranged from 6.15 to 

17.00 with an average of 9.92. CITH-O-97 

(17.00), CITH-O-47 (15.88), CITH-O-101 (15.50) 

and CITH-O-95 (15.00) exhibited highest TSS, at 

par with check Brown Spanish at 17.00.

Exotic collection 

A total of 50 exotic onion genotypes including 

check variety were screened during 2019-20 for 

yield and contributing traits. The germplasm 

exhibited signi�icant differences for marketable 

bulb yield (q/ha) that ranged from 77.70 to 

412.08 with an average of 195.24. Entries EC-

73117 (394.00) and EC-731226 (347.60) were at 

par with check Brown Spanish (412.08)

Collection of garlic germplasm at ICAR-DOGR

ICAR-DOGR is acting as NAGS for Garlic. In this 

connection during last 2019-20 year total eight 

garlic germplasm were added in ICAR-DOGR 

garlic gene bank along with two varieties from 

Tamil Nadu and New Delhi for maintenance 

purpose. 

Germplasm collections were from Assam (2) and 

Maharashtra (6). Later these six accessions 

reported as collected from long day region, 

deposited to long day center CITH, Srinagar for 

maintenance. 
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Maintenance of garlic germplasm at ICAR-

DOGR

ICAR-DOGR is maintaining garlic germplasm/ 

varieties/ promising lines in �ield conditions 

under the following heads. As thereof total 631 

garlic lines are under �ield maintenance. 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
bhgwZ OZZÐì` H$m aIaImd 

^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Ûmam 
{ZåZ{bpIV erf© H$o  AV§ JV©  IVo  n[apñW{V`m| _| bhgZw  
OZZÐì`/AmemOZH$ de§ H$« _m| H$m aIaImd {H$`m Om ahm h&¡  
A^r VH$ H$w b 631 bhgZw  de§ H$« _ IVo  aIaImd H$o  AV§ JV©  h&¢

Vm{bH$m 1.20 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| bhgwZ OZZÐì` H$m aIaImd 
Table 1.20: Maintenance of garlic germplasm at ICAR-DOGR

{ddaU 
Particulars

àm{á`m§
Accessions

Cƒ CnOerb d§eH«$_ 
High yielding lines

6

AmemOZH$ d§eH«$_ 
Promising lines

31

Iar\$ _| Cƒ CnOerb 
Kharif high yielding

2

JwU {d{eï> 
Trait speci�ic

19

n[an¹$Vm H$moa 
Manually core

49

H$moa goQ> 
Core set

46

{d{H$aU E_ 2 
Radiation M-2

20

{d{H$aU E_-0 
Radiation M-0

6 BP(3), BO(3)

ZdrZ OZZÐì` 
New germplasm

15

bhgwZ àm{á`m| H$m ñd: nmÌo  aIaImd 

dV©_mZ _| H$moa goQ> g§H$bZ (46 àm{á`m§), hmW go {dH${gV 
H$moa goQ> g§H$bZ (49 àm{á`m§) VWm N>: JwU {d{eï> bhgwZ 
OZZÐì` ñd: nmÌo  OrZ ~¢H$ g§ajU Ho$ A§VJ©V h¡& BgHo$ 
Abmdm, 17 H$moa goQ> g§H$bZ H$mo ̂ r H«$m`mo ~¢qH$J _| XrKm©d{Y 
g§ajU Ho$ {bE ^mH¥$AZwn - amï´>r` nmXn AmZwd§{eH$ g§gmYZ 
ã`yamo, ZB© {X„r _| O_m H$am`m J`m &  

bhgwZ OZZÐì` H$m _yë`m§H$Z 

a~r _m¡g_ 

a~r 2019-20 Ho$ Xm¡amZ, nyd©dVu VrZ dfu` S>mQ>m Am¡a {dnUZ 

In-vitro maintenance of garlic accessions

Presently core set collection (46 accessions), 

manually developed core set collection (49 

accessions) and six trait speci�ic garlic germplasm 

are under in vitro gene bank conservation. Besides 

this 17 core set collections were also deposited to 

NBPGR, New Delhi for long term conservation in 

cryo-banking. 

Evaluation of garlic germplasm

Rabi season

During rabi 2019-20,  on basis of previous three 

{ddaU 
Particulars

àm{á`m§ 
Accessions

Vmn CnMm[aV 
Heat treated

4

B©E_Eg d§eH«$_ 
EMS lines

7

{H$ñ_m| H$m aIaImd 
Varieties maintenance

22

OZZÐì` aIaImd
Germplasm maintenance

419

erV n[aajU Ho$ {bE EZ~rnrOrAma Ho$ nmg d§eH«$_
Lines with NBPGR for Cryopreservation

45

gyIm g{hîUwVm Ho$ {bE d§eH«$_m| H$m AÜ``Z 
Lines studies for drought tolerance

20

Ebr{gZ _mÌm H$m {dûcofU 
Allicin content analysis

40

OrZ ~¢H$ _| em{_b 
Addition in gene bank

10
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`mo½` CnO VWm AÝ` JwUmË_H$ {deofVmAm| Ho$ {bE Hw$b 320 

bhgwZ àm{á`m| H$m _yë`m§H$Z Ho$ AmYma na M`{ZV N>: Cƒ 

CnOerb d§eH«$_m| H$s Xmo ñWmZm| `Wm nwUo Am¡a bw{Y`mZm _| 

ñH«$sqZJ H$s JB©& g^r àm{á`m| H$mo àË`oH$ Ho$ {bE 8 dJ© _rQ>a 

joÌ\$b Ho$ gmW Xmo nwZamd¥{V`m| _| ̀ mÑpÀN>H$ ãbm°H$ {S>OmBZ _| 

amonm J`m& {dnUZ `mo½` CnO Ho$ _m_bo _| Xmo d§eH«$_ VwbZr` 

{H$ñ_ ̂ r_m nn©b Ho$ _wH$m~bo ~ohVa nmE JE& bhgwZ àm{á 709 

VWm 48 - S>ãë`y _| Cƒ {dnUZ ̀ mo½` CnO XO© H$s JB©& 

years data and evaluation of total 320 garlic 

accessions for marketable yield and other 

qualitative traits six high yielding selected lines  

screened in two locations i.e Pune and Ludhiyana 

a. All accessions were planted in RBD in two 

replications with 8 sq m area for each. In case of 

marketable yield two lines found superior over 

variety Bhima Purple. Garlic accession 709 and 48-

W recorded high marketable yield.

Vm{bH$m 1.21 : nwUo _| CnO Ed§ AÝ` JwUdÎmm {deofVmAm| Ho$ {bE AmemOZH$ bhgwZ à{d{ï>`m| H$m bjUdU©Z 

Table 1.21: Characterization of promising garlic entries for yield and other quality traits at Pune

à{d{ï> 
Entry

{dnUZ 
`mo½` 
CnO 
(q¹$./ho.) 
MY 
(q/ha)

Y«wdr` 
ì`mg 
({__r.)
PD 
(mm)

Ajr` 
ì`mg 
({__r.) 
ED 
(mm)

Am¡gV 
H§$X 
^ma 
(J«m_)
ABW
(g)

à{V 
H§$X 
H$br 
g§»`m
NOC

Am¡gV 
50 H$br 
^ma  
(J«m_)
AWC50 
(g)

Hw$b KwbZerb 
R>mog nXmW© 
A§e
TSS 
(oBrix)

n[an¹$ 
H§$X H$s 
AmH¥${V 
SMB

H§$X 
{N>bHo
H$m a§J
BSC

H$br 
{N>bHo$ 
H$m a§J 
CSC

746 49.70 33.09 36.62 20.3 12.4 69.5 43.2 OB P P

709 72.19 27.95 35.68 13.1 14.6 37.5 42.5 TE P P

569 66.82 31.64 35.41 20.6 10.8 72.5 44.3 OB W W

513 49.82 32.47 35.92 19.5 22.8 51.5 44.2 OB P P

493 66.04 31.43 37.30 16.97 23 25.5 45.3 OB P P

48 - S>ãë`y 
48-W

78.39 30.22 34.39 15.6 17.6 54.5 45.2 TE W W

^r_m nn©b 
Bhima 
Purple

65.54 30.11 31.23 16.11 18.43 50.33 45.2 TE P P

CD 5% 4.21 5.11 4.32 10.21 6.45 10.43 3.11 - - -

CV 12.56 7.32 8.32 11.21 10.32 8.95 7.88 - - -

(MY: Marketable yield; PD: Polar diameter; ED: Equatorial diameter; ABW- Average bulb weight; TSS- 

Total soluble solids, SMB; Shape of mature bulb; BSC: Bulb skin colour; CSC: Clove skin colour; OB: Oblong; 

TE: Transverse Ellipticle; P: Purple; W: White)
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746 51.12 37.16 38.81 27.3 17.2 81.0 43.16 OB P P

709 72.34 31.53 34.27 15.8 12.6 59.0 46.10 TE P P

569 70.21 31.57 30.33 15.0 15.8 39.0 41.44 OB W W

513 55.32 32.42 36.10 18.1 14.4 56.5 42.70 OB P P

493 70.65 29.23 28.17 15.5 11.8 37.5 44.00 TE P P

48 - S>ãë`y 
48-W

79.55 32.55 37.16 18.2 19.8 49.5 41.90 TE W W

^r_m nn©b 
Bhima 
Purple

69.11 31.45 34.33 16.7 15.3 55.2 42.32 TE P P

CD 5% 3.98 4.32 3.54 12.11 3.54 11.23 2.11 - - -

CV 11.45 5.43 7.44 9.32 8.65 6.76 5.98 - - -

Table 1.22: Characterization of promising garlic entries for yield and other quality traits 
at Ludhiyana

à{d{ï> 
Entry

{dnUZ 
`mo½` 
CnO 
(q¹$./ho.) 
MY 
(q/ha)

Y«wdr` 
ì`mg 
({__r.)
PD 
(mm)

Ajr` 
ì`mg 
({__r.) 
ED 
(mm)

Am¡gV 
H§$X 
^ma 
(J«m_)
ABW
(g)

à{V H§$X 
H$br 
g§»`m
NOC

Am¡gV 
50 H$br 
^ma  
(J«m_)
AWC5
0 (g)

Hw$b 
KwbZer
b R>mog 
nXmW© 
A§e
TSS(o
Brix)

n[an¹$ 
H§$X H$s 
AmH¥${V 
SMB

H§$X 
{N>bHo$ 
H$m a§J
BSC

H$br 
{N>bHo$ 
H$m a§J 
CSC

Vm{bH$m 1.22 : bw{Y`mZm _| CnO Ed§ AÝ` JwUdÎmm {deofVmAm| Ho$ {bE AmemOZH$ bhgwZ à{d{ï>`m| H$m bjUdU©Z 

(MY: Marketable yield; PD: Polar diameter; ED: Equatorial diameter; ABW- Average bulb weight; TSS- 

Total soluble solids, SMB; Shape of mature bulb; BSC: Bulb skin colour; CSC: Clove skin colour; OB: Oblong; 

TE: Transverse Ellipticle; P: Purple; W: White)

Evaluation of garlic for red clove skin 

colour

Considering public preference while purchasing 

garlic in market and easy peeling ability, red skin 

colour garlic lines were evaluated among available 

genetic resource. A total of 300 garlic lines 

evaluated for red skin colour based on their outer 

skin cover. Among all, 18 entries found red/purple 

in skin colour, thus further screened for post-

harvest traits. Garlic line 224 and 444 found 

superior over check varieties Godavari and Phule 

Baswant for red colour intensity. Selected two 

lines will be multiplied for future chemical 

studies.

bmb a§J Ho$ {N>bHo$ dmbr H$br Ho$ {bE bhgwZ H$m 
_yë`m§H$Z 

~mOma _| bhgwZ IarXVo g_` Am¡a AmgmZr go {N>bH$m 
CVmaZo H$s j_Vm na Ü`mZ XoVo hþE bmb a§J Ho$ {N>bHo$ dmbo 
bhgwZ d§eH«$_m| H$m _yë`m§H$Z CnbãY AmZwd§{eH$ g§gmYZm| Ho$ 
~rM {H$`m J`m& ~mhar {N>bHo$ Ho$ AmYma na bmb a§J Ho$ {N>bHo$ 
Ho$ {bE Hw$b 300 bhgwZ d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& 
g^r _|, 18 à{d{ï>`m§ bmb AWdm ~¢JZr a§J Ho$ {N>bHo$ dmbr 
nmB© JBª AV: \$gbmoÎma JwUm| Ho$ {bE BZH$s nwZ: N>§Q>mB© H$s JB©& 
bmb a§J H$s gKZVm Ho$ {bE VwbZr` {H$ñ_m| JmoXmdar Am¡a \w$bo 
~gd§V Ho$ _wH$m~bo _| bhgwZ d§eH«$_ 224 Ed§ 444 ~ohVa 
nmE JE& M`{ZV Xmo d§eH«$_m| H$m JwUZrH$aU ^mdr amgm`{ZH$ 
AÜ``Zm| Ho$ {bE {H$`m OmEJm&
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à{d{ï> 
Entry

{dnUZ 
`mo½` CnO 
(q¹$./ho.) 
MY 
(q/ha)

Y«wdr` ì`mg 
({__r.)
PD (mm)

Ajr` 
ì`mg 
({__r.)
ED (mm)

Am¡gV H§$X 
^ma (J«m_)
ABW (g)

à{V H§$X 
H$br g§»`m 
NOC

Am¡gV 50 
H$br ^ma  
(J«m_) 
AWC (g)

Hw$b 
KwbZerb 
R>mog nXmW© 
A§e 
TSS 
(oBrix)

n[an¹$ H§$X 
H$s AmH¥${V 
SMB

419 29.56 26.64 28.16 8.3 10.4 35.0 41.4 AÊS>mH$ma
OB

258 31.59 25.41 27.55 4.1 12.4 32.5 43.8 AÊS>mH$ma
OB

353 32.25 30.43 36.70 13.2 15.8 32.5 44.7 AZwàñW 
AÊS>mH$ma
TE

301 35.17 26.52 29.87 9.3 13.8 28.5 40.2 AÊS>mH$ma
OB

282 41.38 28.28 33.00 10.7 10.8 52.5 45.4 AÊS>mH$ma
OB

534 42.19 26.70 33.89 10.5 16.8 34.5 43.3 AÊS>mH$ma
OB

787 42.51 29.13 34.25 13.1 15.2 40.5 43.0 AÊS>mH$ma
OB

756 45.36 28.06 33.19 10.0 16.0 30.5 40.4 AÊS>mH$ma
OB

34 45.38 30.06 35.17 15.1 12.2 57.5 42.9 AZwàñW 
AÊS>mH$ma
TE

388 50.63 27.77 34.42 14.6 17.4 37.5 44.1 AZwàñW 
AÊS>mH$ma
TE

63 50.73 26.87 31.54 9.10 18.0 29.5 43.7 AZwàñW 
AÊS>mH$ma
TE

303 63.43 29.18 33.78 15.6 17.6 38.5 44.1 AÊS>mH$ma
OB

662 64.46 32.83 36.79 12.3 20.8 29.5 43.8 AZwàñW 
AÊS>mH$ma
TE

224 81.33 28.98 35.41 12.4 18.0 36.5 44.0 AÊS>mH$ma
OB

Table1.23: Characterization of red skin color garlic lines for marketable yield and related traits

Vm{bH$m 1.23 : {dnUZ `mo½` CnO Am¡a g§~§{YV JwUm| Ho$ {bE bmb a§J Ho$ {N>bHo$ dmbo bhgwZ d§eH«$_m| H$m bjUdU©Z 

Continued on next page..... 
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444 89.43 30.34 36.28 11.9 14.6 45.6 43.8 AÊS>mH$ma
OB

Godavari 51.39 29.15 32.73 12.8 16.0 42.5 42.6 AÊS>mH$ma
OB

\w$bo ~mgd§V 
Phule 
Baswant

35.02 29.66 33.97 11.0 18.8 29.5 44.9 AZwàñW 
AÊS>mH$ma
TE

CD @5 % 12.34 8.11 4.22 4.32 3.11 6.67 4.11

CV 12.11 8.23 6.42 6.78 7.24 5.32 7.11

Continued from previous page..... 

à{d{ï> 
Entry

{dnUZ 
`mo½` CnO 
(q¹$./ho.) 
MY 
(q/ha)

Y«wdr` ì`mg 
({__r.)
PD (mm)

Ajr` 
ì`mg 
({__r.)
ED (mm)

Am¡gV H§$X 
^ma (J«m_)
ABW (g)

à{V H§$X 
H$br g§»`m 
NOC

Am¡gV 50 
H$br ^ma  
(J«m_) 
AWC (g)

Hw$b 
KwbZerb 
R>mog nXmW© 
A§e 
TSS 
(oBrix)

n[an¹$ H§$X 
H$s AmH¥${V 
SMB

( MY: Marketable yield; PD: Polar diameter; ED: Equatorial diameter; NOC; Number of clove per bulb; ABW- 

Average bulb weight; TSS- Total soluble solids; OB: Oblong; TE: Transverse Ellipticle; P: Purple; W: White)

Fig. 1.14: Red/Purple skin coloured garlic entries

{MÌ 1.14 : bmb/~¢JZr a§J Ho$ {N>bHo$ dmbr bhgwZ à{d{ï>`m§ 
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Evaluation of garlic germplasm during 

kharif season

Total of 106 garlic genotypes consistently studies 

for kharif season suitability. After three years 

evaluation data eight accessions (23, 27-W, 100, 

282, 296, 324, 555, 76) and four varieties (G-41, G-

282, Bhima Purple and Gadag local) were selected 

for large plot screening and planted during kharif 

2021. These lines were selected on basis of overall 

m o r p h o l o g i c a l  g r o w t h ,  a v e r a g e  y i e l d 

performance, bulb parameters and �ield disease 

tolerance. 

Evaluation of garlic germplasm at CITH, 

Srinagar

A total of 80 garlic accessions along with �ive check 

va r i e t i e s  we re  eva l u a te d  fo r  y i e l d  a n d 

contributing traits during 2019-20. There were 

statistically signi�icant differences among 

genotypes for marketable yield that ranged from 

152.81 to 399.77 q/ha. The mean marketable yield 

of germplasm was found to be 270.55 q/ha. CITH-

G-60 (399.76), CITH-G-5 (387.01), CITH-G-21 

(377.90), CITH-G-7 (369.59), CITH-G-32 (366.88), 

CITH-G-73 (365.96) and CITH-G-1 (361.57) 

exhibited the highest yields, which were at par 

with each other. The germplasm was found to be 

highly variable for total soluble solids, which 

ranged from 30.60 to 45.40 % with an average of 

35.14 %. The highest TSS was exhibited by CITH-

G-23 (45.40), which was signi�icantly higher than 

best check Kodaikanal-Sel-2 (37.90). Other 17 

short day and 16 new long day garlic accessions 

were also evaluated for their yield performance.

Screening of garlic germplasm for allicin 

content

Allicin (Diallylthiosulphinates) is widely studied 

for the potential health bene�its associated with 

garlic. It is biosynthesized upon hydrolysis of 

c y s t e i n e  s u l f o x i d e s  ( C S s )  b y  s p a t i a l l y 

compartmentalized allinase enzyme. Although, 

therapeutic bene�its of allicin depends on several 

factors but genetic potential of plants are most 

prominent one and 3.5 mg Allicin per gram fresh 

Iar\$ _m¡g_ Ho$ Xm¡amZ bhgwZ OZZÐì` H$m _yë`m§H$Z 

Iar\$ _m¡g_ _| Cn`wº$Vm Ho$ {bE Hw$b 106 bhgwZ OrZàê$nm| 
H$m bJmVma AÜ``Z {H$`m J`m& VrZ df© Ho$ _yë`m§H$Z S>mQ>m Ho$ 
CnamÝV AmR> àm{á`m| (23, 27 S>ãë`y,  100, 282, 296, 
324, 555, 76) VWm Mma {H$ñ_m| (Or 41, Or 282, ̂ r_m 
nn©b Am¡a JS>mJ bmoH$b) H$mo Iar\$ 2021 Ho$ Xm¡amZ ~‹S>o ßbm°Q> 
_| N>§Q>mB© d amonmB© Ho$ {bE MwZm J`m& g_J« nm¡Ymo§H$s ~mø ~‹T>dma, 
Am¡gV CnO àXe©Z, H§$X n¡am_rQ>am| Am¡a IoV amoJ g{hîU§Vm Ho$ 
AmYma na BZ d§eH«$_m| H$m M`Z {H$`m J`m&  

Ho$ÝÐr` erVmoîU ~mJdmZr g§ñWmZ, lrZJa _| bhgwZ 
OZZÐì` H$m _yë`m§H$Z 

df© 2019-20 Ho$ Xm¡amZ CnO Am¡a CnO _| `moJXmZ H$aZo 
dmbo JwUm| Ho$ {bE nm§M VwbZr` {H$ñ_m| Ho$ gmW bhgwZ H$s Hw$b 
80 àm{á`m| H$m _yë`m§H$Z {H$`m J`m& {dnUZ ̀ mo½` CnO Ho$ {bE 
OrZàê$nm| Ho$ ~rM Am§H$‹S>m| H$s Ñ{ï> go C„oIZr` {^ÞVm XoIZo 
H$mo {_br Omo {H$ 152.81 go 399.77 q¹$Q>b/ho. H$s gr_m _| 
Wr& OZZÐì` H$s Am¡gV {dnUZ `mo½` CnO 270.55 
q¹$Q>b/hoŠQ> o`a XO© H$s JB©& grAmB©Q>rEM-Or-60 
(399.76), grAmB©Q>rEM-Or-5 (387.01),  grAmB©Q>rEM 
-Or-21 (377.90), grAmB©Q>rEM-Or-7 (369.59), 
grAmB©Q>rEM-Or-32 (366.88), grAmB©Q>rEM-Or-73 
(365.96) VWm grAmB©Q>rEM-Or-1 (361.57) _| 
A{YH$V_ CnO àX{e©V hþB© Omo {H$ EH$ Xÿgao Ho$ g_Vwë` Wt& 
Hw$b KwbZerb R>mog nXmW© A§e Ho$ {bE OZZÐì` AË`{YH$ 
n[adV©Zr` nm`m J`m Am¡a BgH$s gr_m 35.14 à{VeV Ho$ 
Am¡gV Ho$ gmW 30.60 go 45.40 à{VeV Ho$ _Ü` Wr& 
A{YH$V_ Hw$b KwbZerb R>mog nXmW© A§e grAmB©Q>rEM - Or 
- 23 (45.40) _| àX{e©V hþAm Omo {H$ gd©loð> VwbZr` {H$ñ_ 
H$moS>mBH$moZmb - gob - 2 (37.90) H$s VwbZm _| C„oIZr` 
ê$n go CƒVa Wm& AÝ` 17 bKw àXr{á H$mb VWm 16 ZdrZ 
XrK© àXr{á H$mb dmbr bhgwZ àm{á`m| H$m ^r CZHo$ CnO 
àXe©Z Ho$ {bE _yë`m§H$Z {H$`m J`m&  

Ebr{gZ _mÌm Ho$ {bE bhgwZ OZZÐì` H$s ñH«$sqZJ 

Ebr{gZ (S>m`br Wm¶mogë\$sZoQ²g) H$m bhgwZ Ho$ gmW gå~Õ 

j_Vmerb ñdmñÏ` bm^m| Ho$ {bE ì`mnH$ n¡_mZo na AÜ``Z 

{H$`m OmVm h¡& `h ñWm{ZH$ ê$n go {d^º$ AWdm ~§Q>o hþE 

EbrZoO E§OmB_ Ûmam {gñQ>rZ gë\$moŠgmBS> Ho$ hmBS´>mobm`{gg 

na O¡d g§ûco{fV hmoVm h¡& VWm{n, Ebr{gZ Ho$ {M{H$Ëgr` bm^ 

AZoH$ H$maH$m| na {Z^©a H$aVm h¡ bo{H$Z nm¡Ym| H$s AmZwd§{eH$ 

j_Vm gdm©{YH$ à_wI hmoVr h¡ Am¡a à{V J«m_ VmOm ^ma 3.5 
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weight. Here, forty two garlic accessions were 

s c r e e n e d  f o r  a l l i c i n  c o n t e n t  t h r o u g h 

spectrophotometric method described by Hans et. 

al. (1995).  Garlic accession ID G-784, G-BO, G-593, 

G-28, G-41, G-518, G-53 were recorded higher 

a l l i c i n  c o n t e n t  t h a n  t h e  re c o m m e n d e d 

pharmacological level which may be evaluated 

further for temporal variation under storage. 

Enzymatically produced pyruvic acid (EPY) 

reported to correlates strongly with pungency of 

garlic. Pyruvic acid is primary metabolites of cell 

and variation in its concentration is low. Pyruvic 

acid is an important byproduct of allinase enzyme 

action bringing out signi�icantly high level of 

variation in its level. Enzymatically produced 

pyruvic acid was observed higher that 10 

µmol/gFW in garlic germplasm accession G-34, G-

28, G-24, G-518 and G-27 while it was minimum in 

G-503.

{_J«m. Ebr{gZ h¡& `hm§ O¡gm {H$ h§g Ed§ gmWr (1995) Ûmam 

~Vm`m J`m& ñnoŠQ´>mo\$moQ>mo_r{Q´>H$ {d{Y Ho$ _mÜ`_ go Ebr{gZ 

_mÌm Ho$ {bE Hw$b 42 bhgwZ àm{á`m| H$s N>§Q>mB© H$s JB©& bhgwZ 

àm{á AmB©S>r Or - 784, Or - ~rAmo, Or 593, Or 28, Or 

41, Or 518, Or 53 _| g§ñVwV \$m_m©H$mobm°{OH$b ñVa H$s 

VwbZm _| CƒVa Ebr{gZ _mÌm XO© H$s JB© {OgH$m {H$ ̂ ÊS>maU 

Ho$ A§VJ©V AñWmB© {^ÞVm Ho$ {bE nwZ: _yë`m§H$Z {H$`m OmE& 

{H$pÊdV ê$n go CËnÞ nmBê${dH$ Aåb Ûmam bhgwZ Ho$ VrIonZ 

Ho$ gmW _O~yVr go gh-g§~§Y H$s gyMZm Xr JB©& nmBê${dH$ 

Aåb H$mo{eH$m H$m àmB_ar CnmnM` h¡ Am¡a BgH$s gmÝÐVm _| 

{^ÞVm H$_ h¡& nmBê${dH$ Aåb, EbrZoO E§OmB_ H$ma©dmB© H$m 

EH$ à_wI CnmoËnmX h¡ Omo {H$ AnZo ñVa _| {^ÞVm H$m Cƒ ñVa 

bmVm h¡& E§OmB_ H$m Cn`moJ H$aHo$ CËnÞ nmBê${dH$ Aåb H$mo 

bhgwZ H$s OZZÐì` àm{á Or 34, Or 28, Or 24, Or 518 

VWm Or 27 _| CƒVa (10 ‘mBH«$mo‘mob/J«m_ VmOm ̂ ma) nm`m 

J`m O~{H$ Or 503 _| ̀ h Ý`yZV_ Wm&   

Vm{bH$m 1.24 : M`{ZV bhgwZ OZZÐì` _| nmBê${dH$ Aåb VWm Ebr{gZ _mÌm 
Table 1.24: Pyruvic acid and allicin content of selected garlic germplasm

OrZàê$n/Genotype B©nrdmB© (‘mBH«$mo‘mob/J«m_ VmOm ^ma) 
EPY (µmol/gFW)

Ebr{gZ ({_J«m./J«m_ VmOm ^ma)
Allicin (mg/gFW)

Or-34/G-34 11.47+1.59 1.12+0.1

Or-534/G-534 9.93+2.72 1.33+0.04

Or-600/G-600 9.66+0.76 1.39+0.05

Or-784/G-784 9.05+1.53 5.25+0.01

Or-~rAmo/G-BO 8.55+2.03 3.69+0.48

Or-593/G-593 8.49+0.87 5.07+0.02

Or-425/G-425 9.37+0.51 0.92+0.01

Or-24/G-24 10.73+0.29 2.01+0.04

Or-28/G-28 11.38+1.74 4.25+0.02

Or-243/G-243 13.01+0.38 2.43+0.04

Or-357/G-357 3.39+0.66 3.95+0.03

Or-267/G-267 8.83+0.67 3.56+0.04

Or-41/G-41 5.32+0.74 5.49+0.02

Or-318/G-318 9.53+1.65 1.48+0.04

Continued on next page..... 
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Study of physio-biochemical parameters 

and root physiology in garlic germplasm 

under drought stress condition

Study was conducted during rabi season, 2018-19 

and 2019-20. Twenty garlic germplasm, ten each 

of higher yield (HY) and higher biomass (HB) were 

selected for the experiment along with ICAR-

DOGR garlic variety- Bhima Purple as a control. 

Drought stress condition was imposed after 40 

days of planting, and water was upholded for 25 

days. After completion of 25 days of drought 

stress, leaf and root samples were collected from 

control as well as from drought stress. The 

physiological parameters viz.total chlorophyll 

content, relative water content, membrane 

stability index and drought stability index; and 

root anatomical observations were recorded. 

Among these garlic germplasm, the percent 

reduction in total chlorophyll content was 

recorded lower in DOGR- 435(36.84%) followed 

by DOGR- 711 (41.14%) and DOGR- 382(44.17%), 

whereas higher was recorded in Bhima Purple 

(61.73%) under drought stress condition. Further, 

the percent reduction in relative water content 

was recorded lower in DOGR- 575(16.04%) 

followed by DOGR- 382(19.32%) and DOGR- 

178(20.40%), whereas higher was recorded in 

Bhima Purple (32.97%) under drought stress 

condition. Similarly, the percent reduction in 

membrane stability index was recorded lower in 

D O G R-  2 4 ( 1 8 . 3 2 % )  fo l l o we d  by  D O G R- 

114(19.03%) and DOGR- 382(21.06%), whereas 

Or-518/G-518 11.37+0.74 4.29+0.03

Or-393/G-393 7.84+1.11 1.64+0.17

Or-48/G-48 9.89+0.19 4.57+0.13

Or-559/G-559 9.99+1.46 1.19+0.02

Or-27/G-27 11.99+0.34 1.56+0.17

Continued from previous page..... 

OrZàê$n/Genotype B©nrdmB© (‘mBH«$mo‘mob/J«m_ VmOm ^ma) 
EPY (µmol/gFW)

Ebr{gZ ({_J«m./J«m_ VmOm ^ma)
Allicin (mg/gFW)

gyIm X~md n[apñW{V Ho$ A§VJ©V bhgwZ OZZÐì` _| 
^m¡{VH$ - O¡d amgm`{ZH$ n¡am_rQ>am| Am¡a O‹S> ^m¡{VH$s 
{dkmZ H$m AÜ``Z 

a~r _m¡g_ 2018-19 VWm 2019-20 Ho$ Xm¡amZ AÜ``Z 
{H$`m J`m& {Z¶§ÌU Ho$ ê$n _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s bhgwZ {H$ñ_ ^r_m nn©b Ho$ gmW 

narjU H$aZo Ho$ {bE Xg CƒVa CnO (HY) VWm Xg CƒVa 

~m`mo_mg (HB) dmbo Hw$b ~rg bhgwZ OZZÐì`m| H$mo MwZm 
J`m& amonmB© Ho$ Mmbrg {XZm| ~mX gyIm X~md n[apñW{V 
Amamo{nV H$s JB© Am¡a 25 {XZm| Ho$ {bE qgMmB© H$mo amoH$ {X`m 
J`m& gyIm X~md Ho$ 25 {XZ nyam hmoZo na {Z¶§ÌU go VWm gmW 
hr gyIm X~md go nÎmr Ed§ O‹S> Z_yZm| H$mo g§H${bV {H$`m J`m& 
eara{H«$`m {dkmZ n¡am_rQ>a `Wm Hw$b Šbmoamo{\$b _mÌm, 
Amno{jH$ Ob _mÌm, _oå~«oZ pñWaVm gyMH$m§H$ VWm gyIm 
pñWaVm gyMH$m§H$; VWm O‹S> EZmQ>mo{_H$b Am§H$‹S>m| H$mo XO© 
{H$`m J`m& gyIm X~md n[apñW{V`m| Ho$ A§VJ©V, BZ bhgwZ 
OZZÐì`m| _| Hw$b Šbmoamo{\$b _mÌm _| à{VeV H$_r H$mo g~go 
H$_ S>rAmoOrAma 435 (36.84%) _| Ed§ VXþnamÝV 
S>rAmoOrAma 711 (41.14%) VWm S>rAmoOrAma 382 
(44.17%) _| XO© {H$`m J`m O~{H$ g~go A{YH$ ̂ r_m nn©b 
(61.73%)  _| XO© {H$`m J`m& nwZ: gyIm X~md n[apñW{V`m| 
Ho$ A§VJ©V, Amno{jH$ Ob _mÌm _| à{VeV H$_r g~go H$_ 
S>rAmoOrAma 575 (16.04%) _| Ed§ VXþnamÝV S>rAmoOrAma 
382 (19.32%) VWm S>rAmoOrAma 178 (20.40%)  _| 
XO© H$s JB© O~{H$ VwbZr` {H$ñ_ ̂ r_m nn©b (32.97%) _| 
Bgo CƒVa ñVa  na XO© {H$`m J`m& Bgr àH$ma gyIm X~md 
n[apñW{V`m| _| _oå~«oZ pñWaVm gyMH$m§H$ _| à{VeV H$_r H$mo 
g~go H$_ S>rAmoOrAma 24 (18.32%) _| Ed§ VXþnamÝV 
S>rAmoOrAma 114 (19.03%) VWm S>rAmoOrAma 382 

Annual Report 2020



44

(21.06%) _| nm`m J`m O~{H$ ^r_m nn©b {H$ñ_ _| Bgo 
CƒVa ñVa (35.88%) na XO© {H$`m J`m& nwZ: gyIm X~md 
n[apñW{V`m| _| gyIm pñWaVm gyMH$m§H$ _| à{VeV H$_r H$mo 
g~go H$_ S>rAmoOrAma 114 (14.80%) _| Ed§ VXþnamÝV 
S>rAmoOrAma 575 (15.96%) VWm S>rAmoOrAma 178 
(17.22%) _| XO© {H$`m J`m O~{H$ VwbZr` {H$ñ_ ^r_m 
nn©b (41.71%) _| Bgo CƒVa ñVa na XO© {H$`m J`m& 
_mBH«$moQ>mo_ O‹S> {MÌm| go {Z¶§ÌU VWm gyIm X~md n[apñW{V Ho$ 
A§VJ©V bhgwZ OZZÐì` Am¡a ^r_m nn©b Ho$ ~rM C„oIZr` 
{^ÞVm àX{e©V hþB©& nwZ: ñH¡$qZJ BboŠQ´>m°Z gyú_Xeu {MÌm| Am¡a 
nmXn hma_moZb {dûcofU _| ^r {Z¶§ÌU Am¡a gyIm X~md 
n[apñW{V Ho$ A§VJ©V bhgwZ OZZÐì` Am¡a ^r_m nn©b _| 
C„oIZr` {^ÞVm àX{e©V hþB©& 

{ZîH$f©V: g_J« O¡d amgm`{ZH$ VWm O‹S> _mBH«$moQ>m°_ Am§H$‹S>m| 
go nVm Mbm {H$ gyIm X~md n[apñW{V Ho$ A§VJ©V Hw$b bhgwZ 
OZZÐì`m| `Wm S>rAmoOrAma 114, S>rAmoOrAma 575 VWm 
S>rAmoOrAma 178 Ûmam ̂ r_m nn©b Ho$ _wH$m~bo _| ~ohVa àXe©Z 
{H$`m J`m&  

higher was recorded in Bhima Purple (35.88%) 

under drought stress condition. Further, the 

percent reduction in drought stability index was 

recorded lower in DOGR- 114(14.80%) followed 

by DOGR- 575(15.96%) and DOGR- 178(17.22%), 

whereas higher was recorded in Bhima Purple 

(41.71%) under drought stress condition. The 

microtome root  images were shown the 

signi�icant differences in garlic germplasm and 

Bhima Purple under control and drought stress 

condition. Further, the scanning electron 

microscope images and phyto-hormonal analysis 

were also shown the signi�icant differences in 

garlic germplasm and Bhima Purple under control 

and drought stress condition. In conclusion, it was 

revealed from overall biochemical and root 

microtome observations that some of the garlic 

germplasm viz., DOGR- 114, DOGR- 575 and 

DOGR- 178 were performed better as compared to 

the Bhima Purple under drought stress condition.

{MÌ 1.15 : gyIm X~md n[apñW{V Ho$ A§VJ©V Hw$b Šbmoamo{\$b ({_J«m./J«m_ VmOm ^ma) Ho$ à{V bhgwZ OZZÐì` H$s à{V{H«$`m

Fig. 1.15: Response of garlic germplasm to total chlorophyll (mg/ g fresh weight) under drought stress condition

dm{f©H$ à{VdoXZ 2020



45

Fig.1.16: Response of garlic germplasm to relative water content (%) under drought stress condition

Fig.1.17: Response of garlic germplasm to relative membrane stability index (%) under drought stress condition

{MÌ 1.16 : gyIm X~md n[apñW{V Ho$ A§VJ©V Amno{jH$ Ob _mÌm (à{VeV) Ho$ à{V bhgwZ OZZÐì` H$s à{V{H«$`m 

{MÌ 1.17 : gyIm X~md n[apñW{V Ho$ A§VJ©V Amno{jH$ _oå~«oZ pñWaVm gyMH$m§H$ (à{VeV) Ho$ à{V bhgwZ OZZÐì` H$s à{V{H«$`m 

Fig.1.18: Response of garlic germplasm to drought stability index (%) under drought stress condition
{MÌ 1.18 : gyIm X~md n[apñW{V Ho$ A§VJ©V gyIm pñWaVm gyMH$m§H$ (à{VeV) Ho$ à{V bhgwZ OZZÐì` H$s à{V{H«$`m

Annual Report 2020



46

Screening of onion germplasm accessions for 

diseases

A total of 106 genotypes (38 Red Onion and 68 

White Onion) were screened for purple blotch, 

stemphylium blight and anthracnose diseases 

during the Rabi season 2020. For purple blotch all 

the red and white germplasm accessions reported 

to have PDI in the range of 0-10. For stemphylium 

blight disease, total 58 accessions (27 Red and 31 

White onion) reported to have PDI in the range of 

0-10, 48 accessions (11 Red and 37 white onion) 

reported to have PDI in the range of 11-25. All the 

accessions were free from anthracnose disease 

during the season. 

Fig. 1.19: SEM images of onion roots under drought stress and control condition

{MÌ 1.19 : gyIm X~md VWm H§$Q´>mob n[apñW{V Ho$ A§VJ©V ß`mO O‹S>m| Ho$ EgB©E_ {MÌ 

amoJm| Ho$ {bE ß`mO OZZÐì` àm{á`m| H$s ñH«$sqZJ  

a~r _m¡g_ 2020 Ho$ Xm¡amZ ~¢JZr Yã~m, ñQ>o_\$mB{b`_  
A§J_mar VWm E§W«oŠZm°O  amoJ Ho$ {bE Hw$b 106 OrZàê$nm| (38 
bmb ß`mO Am¡a 68 g\o$X ß`mO) H$s N>§Q>mB© H$s JB©& ~¢JZr Yã~m 
Ho$ {bE g^r bmb Ed§ g\o$X OZZÐì` àm{á`m| _| 0 go 10 H$s 
gr_m _| nrS>rAmB© H$s gyMZm {_br h¡& 

ñQ>o_\$mB{b`_ A§J_mar amoJ Ho$ {bE Hw$b 58 àm{á`m| (27 
bmb Ed§ 31 g\o$X ß`mO) _| 0 go 10 H$s gr_m _| nrS>rAmB© 
H$s gyMZm {_br h¡, O~{H$ 48 àm{á`m| (11 bmb Ed§ 37 
g\o$X ß`mO) _| 11 go 25 H$s gr_m _| nrS>rAmB© H$s gyMZm 
{_br h¡& _m¡g_ Ho$ Xm¡amZ g^r àm{á`m§ E§W«oŠZm°O  amoJ go _wº$ 
nmB© JBª& 

Vm{bH$m 1.25 : ñQ>o_\$mB{b`_  A§J_mar, ~¢JZr Yã~m VWm E§W«oŠZm°O amoJm| Ho$ {bE ß`mO àm{á`m| H$s nrS>rAmB© gr_m (a~r 
2020) 

Table 1.25: PDI range of onion accessions for Stemphylium blight, purple blotch and 

anthracnose diseases (Rabi 2020).

amoJ/Disease nrS>rAmB© gr_m 
PDI range

H§$X H$m a§J 
Bulb colour

àm{á`m§ /Accessions

~¢J Yã~m  Zr
Purple Blotch

0-10 bmb 
Red

(g^r OrZàê$n) /(All genotypes) 

1609,1615,1617,1618,1619,1620,1621,1622,1625,1626,16
29,1630,1633,1639,1640,1644,1645,1646,1648,1649,1650,
1651,1653,1655, 1657, 1658, 1659, 1660, 1661, 1664, 
1666, 1667, 1668, 1669, 1671, 
^r_m {H$aZ, ^r_m e{º$, ^r_m bmBQ> ao‹S> 
Bhima Kiran, Bhima Shakti, Bhima Light Red.

Continued on next page..... 
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g\o$X 
White

^r_m g\o$X a~r 2018-20, ^r_m œoVm (nr), EMQ>r-OrAma-2 ~r-E_ -
7 EgOrQ>r 18, AmB©gr -48455 (S>ãë`y), E_Eg -100  x ^r_m ew^«m  
F1, E_Eg-100 x ^r_m œoVm F1, E_Eg  -100 x \w$bo g\o$X  F1, 
\w$bo g\o$X, S>ãë`y -119 Ornr, S>ãë`y -127 ES>r -5, S>ãë`y -141 
Ornr, S>ãë`y -147 E_-6, S>ãë`y -210 Ornr, S>ãë`y -215 Ornr, 
S>ãë`y -217  E_-2, S>ãë`y -448 Ornr, S>ãë`y -306 ES>r-5, S>ãë`y 
-340 (nr), S>ãë`y -340 E_-8, S>ãë`y -361 a~r-2019-20, 
S>ãë`y -440 E_-4, S>ãë`y -444 Ornr, S>ãë`y -455 Ornr,  S>ãë`y -
464 Ornr, S>ãë`y -498 Ornr, S>ãë`yEMQ>r -23 E (nr), S>ãë`yEMQ>r -
23E -1(15-17.8) ~‹S>o H§$X, S>ãë`yEMQ>r -23E -2(18-20) ~‹S>o 
H§$X, S>ãë`yEMQ>r~r - 1 E - OrQ>r - 18 - Eggr - E_ - 7 a~r -
2019-20, S>ãë`yEMQ>r~r - 3 gr - OrQ>r - 18 - E_gr - E_ - 7 
a~r 2019-20, S>ãë`yEMQ>rEg -11 Ho$ -{nH$b -Eggr - E_ - 7, 
^r_m ew^«m a~r -2019-20, Xoer g\o$X, EMQ>r - OrAma - 2 E - E_ 
- E_ - 7 (Eggr) (15-18) ~‹S>o H§$X, EMQ>r - OrAma - 2 E - E_ 
- 7 EgOrQ>r 18, EMQ>r - OrAma - 2 E - E_ - 8 (Eggr) 
(<15.0), EMQ>r - OrAma - 2 ~r - E_ - 7 (EgE_gr) (Eggr) 
(15-17.5), BÝS>_ hmB{~«S> - 4 a~r -2019-20, E_Eg  -100 x 
S>ãë`y -340 E\$ 1, E_Eg  -100 x S>ãë`y  -448 E\$ 1, S>ãë`y -
009 ES>r-4, S>ãë`y -043 ES>r-4, S>ãë`y -045 Ornr, S>ãë`y -085 
ES>r-6, S>ãë`y -418 Ornr, S>ãë`y -172 Ornr, S>ãë`y -177 Ornr, 
S>ãë`y -203 Ornr, S>ãë`y -218 Ornr,  S>ãë`y -310 Ornr, S>ãë`y -
353 E_-4, S>ãë`y -358 Ornr, S>ãë`y -364 Ornr, S>ãë`y -439 F1, 
S>ãë`y -441 E_-9, S>ãë`y -442 E_-5, S>ãë`y -477 E_-4, S>ãë`y 
-487 Ornr, S>ãë`y -500 Ornr, S>ãë`y -504 E_-4, S>ãë`y -507 
Ornr, S>ãë`y -523 Ornr, S>ãë`y -534 Ornr, S>ãë`y -543 E_-1, 
S>ãë`y -567 Ornr, S>ãë`yEMQ>r -23E -3 ~‹S>o H§$X  
(All Genotypes) Bhima Safed Rb-2019-20, Bhima Shweta 
(P), HT-GR-2B-M-7  SGT-18, IC-48455 (W), MS -100 x Bhima 
Shubhra F1, MS- 100 x Bhima Shweta F1, MS -100 x Phule 
Safed F1, Phule Safed, W-119 GP, W-127 Ad-5, W-141 GP, W-
147 M-6, W-210 GP, W-215 GP, W-217  M-2, W-448 GP, W-
306 Ad-5, W-340 (P), W-340 M-8, W-361 Rb-2019-20, W-
440 M-4, W-444 GP, W-455 GP,  W-464 GP, W-498 GP, WHT-
23A (P), WHT-23A-1(15-17.8) Big Bulb, WHT-23A-2(18-20) 
Big Bulb, WHTB-1A-GT-18-SC-M-7 Rb-2019-20, WHTB-3C-
GT-18-MC-M-7 Rb 2019-20, WHTS-11K-Pickle-SC-M-
7,Bhima Shubhra  Rb-2019-20, Deshi Safed, HT-GR-2A-M-
7(SC) (15-18)Big bulb, HT-GR-2A-M-7  SGT-18, HT-GR-2A-
M-8 (SC) (<15.0), HT-GR-2B-M-7 (SMC) (SC)(15-17.5), 
Indum HY-4  Rb-2019-20, MS -100x W-340 F1, MS -100x W-
448 F1, W-009 Ad-4, W-043 Ad-4, W-045 GP, W-085 Ad-6, 
W-418 GP, W-172 GP, W-177 GP, W-203 GP, W-218 GP,  W-
310 GP, W-353 M-4, W-358 GP, W-364 GP, W-439 F1, W-441 
M-9, W-442 M-5, W-477 M-4, W-487 GP, W-500 GP, W-504 
M-4, W-507 GP, W-523 GP, W-534 GP, W-543 M-1, W-567 GP, 
WHT-23A-3 Big Bulb

>11 eyÝ`/Nil

Continued on next page..... 
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ñQ>o_\$mB{b`_  
A§J_mar
Stemphylium 
blight

0-10 bmb
Red

1609, 1617, 1618, 1619, 1620, 1622, 1625, 1626, 1629, 1630, 1633, 1639, 
1640, 1646, 1648, 1649, 1653, 1655, 1657, 1661, 1664, 1666, 1668, 1669, 
^r_m {H$aZ, ^r_m e{º$, ^r_m bmBQ> ao‹S> 
Bhima Kiran, Bhima Shakti, Bhima light red

g\o$X
White

^r_m g\o$X a~r -2019-20, ^r_m œoVm (nr), EMQ>r -OrAma -2 ~r -E_ -7  
EgOrQ>r-18, AmB©gr -48455 (S>ãë`y), E_Eg  -100 x ^r_m ew^«m E\$ 1 , E_Eg - 
100 x ^r_m œoVm E\$ 1 , E_Eg  -100 x \w$bo g\o$X E\$ 1, \w$bo g\o$X, S>ãë`y -119 
Ornr, S>ãë`y -127 ES>r-5, S>ãë`y -141 Ornr, S>ãë`y -147 E_-6, S>ãë`y -210 
Ornr, S>ãë`y -215 Ornr, S>ãë`y -217  E_-2, S>ãë`y -448 Ornr, S>ãë`y -306 ES>r-
5, S>ãë`y -340 (nr), S>ãë`y -340 E_ -8, S>ãë`y -361 a~r-2019-20, S>ãë`y -
440 E_-4, S>ãë`y -444 Ornr, S>ãë`y -455 Ornr,  S>ãë`y -464 Ornr, S>ãë`y -498 
Ornr, S>ãë`yEMQ>r -23 E (nr), S>ãë`yEMQ>r -23 E-1(15-17.8) ~‹S>o H§$X, S>ãë`yEMQ>r 
- 23 E - 2(18-20) ~‹S>o H§$X, S>ãë`yEMQ>r~r - 1 E - OrQ>r - 18 - Eggr - E_ - 
7 a~r -2019-20, S>ãë`yEMQ>r~r - 3 gr - OrQ>r - 18 - E_gr - E_ - 7 a~r 
2019-20, S>ãë`yEMQ>rEg - 11 Ho$ - {nH$b - Eggr - E_ - 7 
Bhima Safed Rb-2019-20, Bhima Shweta (P), HT-GR-2B-M-7  SGT-18, IC-
48455 (W), MS -100 x Bhima Shubhra F1, MS- 100 x Bhima Shweta F1, MS 
-100 x Phule Safed F1, Phule Safed, W-119 GP, W-127 Ad-5, W-141 GP, W-
147 M-6, W-210 GP, W-215 GP, W-217  M-2, W-448 GP, W-306 Ad-5, W-340 
(P), W-340 M-8, W-361 Rb-2019-20, W-440 M-4, W-444 GP, W-455 GP,  W-
464 GP, W-498 GP, WHT-23A (P), WHT-23A-1(15-17.8) Big Bulb, WHT-
23A-2(18-20) Big Bulb, WHTB-1A-GT-18-SC-M-7 Rb-2019-20, WHTB-3C-
GT-18-MC-M-7 Rb 2019-20, WHTS-11K-Pickle-SC-M-7

11-25 bmb 

Red

1615, 1621, 1644, 1645, 1650, 1651, 1658, 1659, 1660, 1667, 1671

g\o$X
White

^r_m ew^«m a~r -2019-20, Xoer g\o$X, EMQ>r - OrAma - 2 E - E_ - 7 (Eggr) 
(15-18) ~‹S>o H§$X, EMQ>r - OrAma - 2 E - E_ - 7 EgOrQ>r - 18, EMQ>r - OrAma 
- 2 E - E_ - 8 (Eggr) (<15.0), EMQ>r - OrAma - 2 ~r - E_ - 7 (EgE_gr) 
(Eggr) (15-17.5), BÝS>_ hmB{~«S> - 4 a~r -2019-20, E_Eg  -100 x S>ãë`y -
340 E\$ 1, E_Eg  -100 x S>ãë`y -448 E\$ 1, S>ãë`y -009 ES>r-4, S>ãë`y -043 
ES>r-4, S>ãë`y -045 Ornr, S>ãë`y -085 ES>r-6, S>ãë`y -418 Ornr, S>ãë`y -172 
Ornr, S>ãë`y -177 Ornr, S>ãë`y -203 Ornr, S>ãë`y -218 Ornr,  S>ãë`y -310 Ornr, 
S>ãë`y -353 E_-4, S>ãë`y -358 Ornr, S>ãë`y -364 Ornr, S>ãë`y -439 E\$ 1, S>ãë`y 
-441 E_-9, S>ãë`y -442 E_-5, S>ãë`y -477 E_-4, S>ãë`y -487 Ornr, S>ãë`y -
500 Ornr, S>ãë`y -504 E_-4, S>ãë`y -507 Ornr, S>ãë`y -523 Ornr, S>ãë`y -534 
Ornr, S>ãë`y -543 E_-1, S>ãë`y -567 Ornr, S>ãë`yEMQ>r -23 E-3 ~‹S>o H§$X, S>ãë`y -
125 Ornr, S>ãë`y -143 Ornr
Bhima Shubhra  Rb-2019-20, Deshi Safed, HT-GR-2A-M-7(SC) (15-18)Big 
bulb, HT-GR-2A-M-7  SGT-18, HT-GR-2A-M-8 (SC) (<15.0), HT-GR-2B-M-7 
(SMC) (SC)(15-17.5), Indum HY-4  Rb-2019-20, MS -100x W-340 F1, MS -
100x W-448 F1, W-009 Ad-4, W-043 Ad-4, W-045 GP, W-085 Ad-6, W-418 
GP, W-172 GP, W-177 GP, W-203 GP, W-218 GP,  W-310 GP, W-353 M-4, W-
358 GP, W-364 GP, W-439 F1, W-441 M-9, W-442 M-5, W-477 M-4, W-487 
GP, W-500 GP, W-504 M-4, W-507 GP, W-523 GP, W-534 GP, W-543 M-1, W-
567 GP, WHT-23A-3 Big Bulb, W-125 GP, W-143 GP

>26 eyÝ`/Nil

E§W«oŠZm°O 
Anthracnose

eyÝ`/Nil
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Evaluation of red onion genotypes/entries for 

resistance to onion thrips(Thrips tabaci 

Lindeman)

Sixty red onion genotypes were evaluated against 

onion thrips under natural (�ield) infestation 

condition. Two replicates consist of thirty plants 

per replication were maintained. Foliage damage 

was recorded after 65-70 days after planting, and 

the reaction was categorized using 0-5 scoring 

methodology. Data on thrips population (Avg. No. 

of thrips/plant) were recorded at 15 days 

intervals.  None of the genotypes were found to be 

highly resistant under natural infestation. Four 

genotypes including 1608, 1655, 1695, RGP-2 

found to be resistant with the score range of 1-2 

under �ield condition. Forty-one genotypes scored 

as moderately resistant with the foliage damage 

ratting 2-3.  Fifteen genotypes were categorized as 

susceptible with the score 3-4. The genotypes 

categorized as resistant and moderately resistant 

need to be evaluated under arti�icial infestation. 

ß`mO {W«ßg ({W«ßg Q>¡~oH$s qbS>_¡Z) H$s à{Vamo{YVm Ho$ 
{bE bmb ß`mO OrZàê$nm|/à{d{ï>`m| H$m _yë`m§H$Z 

àmH¥${VH$ (IoV) g§H«$_U n[apñW{V _| ß`mO {W«ßg ({W«ßg 
Q>¡~oH$s) Ho$ {dê$Õ Hw$b 60 bmb ß`mO OrZàê$nm| H$m _yë`m§H$Z 
{H$`m J`m& à{V nwZamd¥{V Vrg nm¡Ym| H$mo em{_b H$aVo hþE Xmo 
nwZamd¥{V`m| H$m Cn`moJ {H$`m J`m& amonU Ho$ 65 go 70 {XZ 
CnamÝV n{Îm`m| _| hþE ZwH$gmZ H$mo XO© {H$`m J`m Am¡a 0 go 5 
ñH$mo[a¨J H$m`©nÕ{V H$m Cn`moJ H$aVo hþE à{V{H«$`m H$m 
dJuH$aU {H$`m J`m& 15 {XZm| Ho$ AÝVamb na {W«ßg g§»`m 
(à{V nm¡Ym {W«ßg H$s Am¡gV g§»`m) na Am§H$‹S>m| H$mo XO© {H$`m 
J`m& H$moB© ^r OrZàê$n àmH¥${VH$ g§H«$_U Ho$ VhV Cƒ 
à{VamoYr Zht nm`m J`m& Mma OrZàê$n 1608, 1655, 
1695, AmaOrnr 2 IoV n[apñW{V`m| _| 1 - 2 H$s ñH$moa 
gr_m Ho$ gmW à{VamoYr nmE JE& Hw$b 41 OrZàê$n 2 go 3 H$s 
nÎmr ZwH$gmZ aoqQ>J Ho$ gmW gÝVw{bV à{VamoYr nmE JE& n§Ðh 
OrZàê$nm| H$mo 3 go 4 Ho$ ñH$moa Ho$ gmW g§doXZerb Ho$ ê$n _| 
dJuH¥$V {H$`m J`m& à{VamoYr Am¡a gÝVw{bV à{VamoYr Ho$ ê$n _| 
dJuH¥$V OrZàê$nm| H$m H¥${Ì_ g§H«$_U n[apñW{V`m| _| 
_yë`m§H$Z H$aZo H$s Oê$aV h¡& 

Vm{bH$m 1.26 : àmH¥${VH$ g§H«$_U n[apñW{V Ho$ VhV ß`mO {W«ßg, {W«ßg Q>¡~oH$s H$s à{Vamo{YVm hoVw bmb ß`mO 
OrZàê$nm| H$m _yë`m§H$Z 

Table 1.26: Evaluation of red onion genotypes for resistance to onion thrips, T. tabaci under 

natural infestation condition

0-1 AË`{YH$ à{VamoYr
Highly Resistant

- -

1-2 à{VamoYr/Resistant 4 1608, 1655, 1695, AmaOrnr-2
RGP-2 

2-3 gÝVw{bV à{VamoYr
Moderately Resistant

41 1612, 1613, 1615, 1617, 1618, 1619, 
1621, 1622, 1623, 1625, 1626, 1627, 
1629, 1632, 1633, 1637, 1649,1656, 
1657, 1658, 1660, 1661, 1664, 1666, 
1668, 1694 
546-DR S>rAma, ^r_m {H$aZ, ^r_m bmBQ> 
ao‹S>, ^r_m ao‹S>, ^r_m e{º$, S>rAmoOrAma 
1044 gob., S>rAmoOrAma 1048 gob., 
S>rAmoOrAma 1050 gob., S>rAmoOrAma 
1172 S>rAma, Ho$EM-E_-1, Ho$EM - E_ 
- 4, AmaOrnr 1, ao‹S> OrZnyb 1-3, 
AmaOrnr 3, AmaOrnr 4 

g§doXZerbVm gr_m
Susceptibility range

dJuH$aU
Categorization

à{d{ï>`m| H$s g§»`m 
No. of entries

à{d{ï>`m| H$m Zm_ 
Name of entries
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1050 gob., S>rAmoOrAma 1172 S>rAma, 
Ho$EM-E_-1, Ho$EM - E_ - 4, AmaOrnr 
1, ao‹S> OrZnyb 1-3, AmaOrnr 3, 
AmaOrnr 4
546-DR, Bhima Kiran, Bhima Light Red, 
Bhima Red, Bhima Shakti, DOGR 1044 
sel, DOGR 1048 sel, DOGR 1050 sel, 
DOGR 1172 DR, KH-m-1, KH-m-4, RGP-
1, Red Genepool 1-3, RGP-3, RGP-4

3-4 g§doXZerb 
Susceptible

15 1609, 1630, 1635, 1636, 1639, 1644, 
1645, 1651, 1652, 1653, 1669, 1714, 
^r_m amO, S>rAmoOrAma 1047 gob., ao‹S> 
OrZnyb 1 
Bhima Raj, DOGR 1047 sel, Red 
Genepool-1

4-5 AË`{YH$ g§doXZerb 
Highly Susceptible

 - -

g§doXZerbVm gr_m
Susceptibility range

dJuH$aU
Categorization

à{d{ï>`m| H$s g§»`m 
No. of entries

à{d{ï>`m| H$m Zm_ 
Name of entries

Continued from previous page..... 

Evaluation of onion genotypes/entries for 

resistance to thrips (Thrips tabaci 

Lindeman)

Sixty-�ive white onion genotypes were evaluated 

against onion thrips under natural (�ield) 

infestation condition. Two replicates consist of 

thirty plants per replication were maintained. 

Foliage damage was recorded after 65-70 days 

after planting, and the reaction was categorized 

using 0-5 scoring methodology. Data on thrips 

population (Avg. No. of thrips/plant) were 

recorded at 15 days intervals.  None of the 

genotypes were found to be highly resistant and 

resistance under natural infestation. Eight 

genotypes including Agrifound white, Bhima 

Safed, Bhima Shweta, Bhima Subhra, Indum-4, ms 

100 x W-361, W-143 and W-172 scored as 

moderately resistant with the foliage damage 

ratting 2-3. Twenty-nine genotypes were 

categorized as susceptible and 28 as highly 

susceptible.

{W«ßg ({W«ßg Q>¡~oH$s qbS>_¡Z) H$s à{Vamo{YVm Ho$ {bE 

ß`mO OrZàê$nm|/à{d{ï>`m| H$m _yë`m§H$Z

àmH¥${VH$ (IoV) g§H«$_U dmbr n[apñW{V Ho$ A§VJ©V ß`mO 

{W«ßg Ho$ {dê$Õ Hw$b 65 g\o$X ß`mO OrZàê$nm| H$m _yë`m§H$Z 

{H$`m J`m& à{V nwZamd¥{V Hw$b Vrg nm¡Ym| H$mo em{_b H$aVo hþE 

Xmo nwZamd¥{V`m| H$mo AmO_m`m J`m& amonmB© Ho$ 65 go 70 {XZm| 

~mX nÎmr ZwH$gmZ H$mo XO© {H$`m J`m Am¡a 0 go 5 H$s ñH$mo[a¨J 

H$m`©àUmbr H$m Cn`moJ H$aVo hþE à{V{H«$`m H$m dJuH$aU {H$`m 

J`m& 15 {XZm| Ho$ AÝVamb na {W«ßg g§»`m (à{V nm¡Ym {W«ßg 

H$s Am¡gV g§»`m) H$mo XO© {H$`m J`m& àmH¥${VH$ g§H«$_U Ho$ 

A§VJ©V H$moB© ^r OrZàê$n AË`{YH$ à{VamoYr Zht nm`m J`m& 

EJ«r\$mCÊS> ìhmBQ>, ^r_m g\o$X, ^r_m œoVm, ^r_m ew^«m, BÝS>_ 

4, E_Eg 100 x S>ãë`y 361, S>ãë`y 143 VWm S>ãë`y 172 

g{hV Hw$b AmR> OrZàê$nm| _| 2 go 3 H$s nÎmr ZwH$gmZ aoqQ>J Ho$ 

gmW g§Vw{bV à{VamoYr nmE JE& Hw$b 29 OrZàê$nm| H$mo 

g§doXZerb Ho$ ê$n _| Am¡a 28 H$mo AË`{YH$ g§doXZerb Ho$ ê$n 

_| dJuH¥$V {H$`m J`m&   
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g§doXZerbVm gr_m
Susceptibility range

dJuH$aU
Categorization

à{d{ï>`m| H$s g§»`m 
No. of entries

à{d{ï>`m| H$m Zm_ 
Name of entries

0-1 AË`{YH$ à{VamoYr
Highly resistant

 -  -

1-2 à{VamoYr/Resistant  -  -

2-3 gÝVw{bV à{VamoYr
Moderately resistant

8 EJ«r\$mCÊS> ìhmBQ>, ̂ r_m g\o$X, ̂ r_m œoVm, ̂ r_m ew^«m, 
BÝS¡>_ 4, E_Eg 100 x S>ãë`y 361, S>ãë`y 143, 
S>ãë`y 172 
Agrifound White, Bhima Safed, Bhima 
Shweta, Bhima Subhra, Indum-4, ms 100 x 
W-361, W-143, W-172

3-4 g§doXZerb
Susceptible

29 ~rEgEg -255, ~rEgEg -262, EMQ>rOrAma - 2 
E - E_ - 75 gr, EMQ>rOrAma - 3 ~r - E_ - 6 
EgE_gr, EMQ>rOra-5E-E‘-6 Egr, AmB©gr - 
48503, AmB©gr-49044, E_Eg -100 x ^r_m 
œoVm, E_Eg  100 x \w$bo g\o$X, E_Eg  100 x S>ãë`y 
-448, E_Eg 100 x S>ãë`yEMQ>r  23 E, \w$bo gwdUm©, 
S>ãë`y -009, S>ãë`y -063, S>ãë`y -043, S>ãë`y -
078, S>ãë`y -186, S>ãë`y -215, S>ãë`y -340, 
S>ãë`y -344, S>ãë`y -355, S>ãë`y -361, S>ãë`y -
367, S>ãë`y -448, S>ãë`y -500, S>ãë`yEMQ>r -23 
E, S>ãë`yEMQ>r -23 E-1,S>ãë`yEMQ>rEg -11 Ho$ -
{nH$b Eggr - E_ -1, S>ãë`yEMQ>r~r -9 AmB©- 
EbQ>r -15-E_gr - E_ 7, dmB© -027
BSS-255, BSS-262, HTGR-2A-m-75c, HTGR-
3B-m-6smc, HTGR-5A-m-6sc, IC-48503, IC-
49044,ms-100 x B. Shweta, ms 100 x P. 
Safed, ms 100 x W-448,ms 100 x WHT 23A, 
Phule Suvarna, W-009, W-063, W-043, W-
078, W-186, W-215, W-340, W-344, W-355, 
W-361, W-367, W-448, W-500, WHT-23A, 
WHT-23A-1,WHTS-11K-PICKLE-sc-m-1, 
WHTB-9I-LT-15-mc-m7, Y-027

4-5 AË`{YH$ g§doXZerb 
Highly susceptible

  28 S>ãë`yEMQ>rEg -4S>r -OrQ>r -18-E_gr - E_ 17, 
S>ãë`yEMQ>r -23 E-1, S>ãë`yEMQ>r -23E -2, 
S>ãë`yEMQ>r -23 E-3, S>ãë`yEMQ>r~r -10 Oo -EbQ>r 
-15-EgE_gr - E_ -7, S>ãë`yEMQ>r~r -1 E -OrQ>r 
-18-Eggr - E_ -7, S>ãë`yEMQ>r~r -3 gr - OrQ>r 
- 18 - E_gr - E_ 7, S>ãë`yEMQ>r~r - 5 B© - OrQ>r 
- 15 - Eggr - E_ 7, S>ãë`yEMQ>r - 7 Or - OrQ>r 
- 18 - Eggr - E_ 7, S>ãë`yEMQ>r~r - 8 EM - 
OrQ>r - 15 - E_gr - E_ 11, S>ãë`yEMQ>r - 12 Eb 
- OrQ>r - 15 - [aOoŠQ> - E_ - 7, S>ãë`y 461, 
S>ãë`y 477, S>ãë`y 488, 

Vm{bH$m 1.27 : ß`mO {W«ßg ({W«ßg Q>¡~oH$s ) H$s à{Vamo{YVm hoVw ß`mO OrZàê$nm| H$m _yë`m§H$Z 
Table 1.27: Evaluation of onion genotypes for resistance to onion thrips (T.  tabaci)

Continued on next page..... 
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g§doXZerbVm gr_m
Susceptibility range

dJuH$aU
Categorization

à{d{ï>`m| H$s g§»`m 
No. of entries

à{d{ï>`m| H$m Zm_ 
Name of entries

 -S>ãë`y -367, S>ãë`y -394, S>ãë`y -398, S>ãë`y 
-401, S>ãë`y -406, S>ãë`y -414, S>ãë`y -
439, S>ãë`y -442, S>ãë`y -444, S>ãë`y -215, 
E_Eg  100 x S>ãë`y -453, dmB© -055, dmB© -
005
WHTS-4D-GT-18-mc-m17, WHT-23A-1, 
WHT-23A-2, WHT-23A-3, WHTB-10J-LT-
15-smc-m-7, WHTB-1A-GT-18-sc-m-7, 
WHTB-3C-GT-18-mc-m7, WHTB-5E-GT-
15-sc-m7,  WHTB-6F-GT-15-mc-m7, 
WHTB-7G-GT-18-Sc-m7, WHTB-8H-GT-15-
mc-m11, WHT-12L-GT-15-REJECT-m-7,  W-
461, W-477, W-488, W-367, W-394, W-398, 
W-401, W-406, W-414, W-439, W-442, W-
444, W-215, ms 100 x W-453, Y-055, Y-005

Continued from previous page..... 

T h e  p e r f o r m a n c e  o f  t h i r t y  e l i t e  g a r l i c 

lines/mutants to onion thrips was studied under 

natural infestation condition. Six garlic lines 

including Godavari 1GY Mut, PB 5.0 GY MUT, PB 

7.5 GY MUT, CES 11/M- 3, SBT-14-1/M-3 and G-

41 EL categorized as moderately resistant. The 

lines such as Phule Baswant, Godavari CC, PB 

EMS-3 EL, PB 15 GY MUT EL, AC 38 EL, ACC-471-

EL, CDT 11/M-4 EL, SAT 10.4/M-4 EL, G-1-C, G-

444-EL and CBS 6.7/M-3 were categorized as 

susceptible. Genotypes Godavari 7.5 GY Mut, 

Godavari 15 GY EL, PB EMS-1 EL, PB10GY MUT, 

ACC-316-EL, COL-CDT-14.2 EL, COL PB 0.5 EL, G-

18-EL, G-91-EL, G-20 EL, G-282 EL, G-517 EL and 

G - 5 5 9 E L we re h i gh ly  s u s c e p t i b l e .  T h e 

correlation analysis between leaf angles and 

thrips damage and thrips density (r= -0.897 **) 

revealed that a negative relation between thrips 

damage and thrips density. Further, total 

chlorophyll (r= - 0.597) and phenol content (-

0.836 **) also showed a negative correlation with 

thrips damage and density.

àmH$¥ {VH$ gH§ $« _U dmbr n[apñW{V H$o  AV§ JV©  ß`mO {Wß« g H$o  H$w b 
Vrg lðo > bhgZw  de§ H$« _m/| CËn[adV© H$o  àXeZ©  H$m AÜ``Z 
{H$`m J`m& JmXo mdar 1 OrdmB© _Q>, nr~r 5.0 OrdmB© _Q>, nr~r 
7.5 OrdmB© _Q>, grBE© g 11/E_ - 3, Eg~rQ>r - 14 - 
1/E_- 3 VWm Or-41 BE© b g{hV N>: bhgZw  de§ H$« _m| H$mo 
gV§ {w bV à{VamYo r H$o  ê$n _| dJuH$¥ V {H$`m J`m& \$w bo ~mgdV§ , 
JmXo mdar grgr, nr~r BE© _Eg - 3 BE© b, nr~r 15 OrdmB© _Q> 
BE© b, Egr 38 BE© b, Egrgr - 471 - BE© b, grS>rQ>r 11/E_ 
- 4 BE© b, EgEQ>r 10.4/E_-4 BE© b, Or - 1 - gr, Or-
444 BE© b VWm gr~rEg 6.7/E_-3 Og¡ o de§ H$« _m| H$mo 
gd§ Xo Zerb H$o  ê$n _| dJuH$¥ V {H$`m J`m& OrZàê$n ̀ Wm JmXo mdar 
7.5 OrdmB© _Q>, JmXo mdar 15 OrdmB© BE© b, nr~r BE© _Eg - 1 
BE© b, nr~r 10 OrdmB© _Q>, Egrgr 316 - BE© b, grAmEo b - 
grS>rQ>r - 14.2 BE© b, grAmEo b nr~r 0.5 BE© b, Or - 18 - 
BE© b, Or - 91 - BE© b, Or - 20 BE© b, Or 282 BE© b, Or - 
517 BE© b VWm Or 559 BE© b AË`{YH$ gd§ Xo Zerb  dJ© _| nmE 
JE& nÎmr H$mUo  VWm {Wß« g ZHw $gmZ Ama¡  {Wß« g gKZVm (r=-
0.897 **) H$o  ~rM gh-g~§ Y§  {dûcfo U go {Wß« g ZHw $gmZ 
Ama¡  {Wß« g gKZVm H$o  ~rM EH$ ZH$mamË_H$ g~§ Y§  H$m nVm Mbm& 
nZw : H$w b Šbmao m{o \$b (r= - 0.597)  VWm {\$Zmbo  _mÌm (-
0.836 **)  _| ̂ r {Wß« g ZHw $gmZ Ama¡  gKZVm H$o  gmW EH$ 
ZH$mamË_H$ gh-g~§ Y§  àX{eV©  hAþ m& 
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Table 1.28: Evaluation of garlic lines/ genotypes for resistance to onion thrips

ñH$moa /Score dJuH$aU/Categorization à{d{ï>`m| H$s g§»`m
No. of entries

à{d{ï> /Entries

0 to 1 AË`{YH$ à{VamoYr 
Highly resistant

- -

1 to 2 à{VamoYr 
Resistant

- -

2 to 3 g§Vw{bV à{VamoYr
Moderately resistant

6 JmoXmdar 1 OrdmB© E‘¶wQ>r>, nr~r 5.0 OrdmB© E‘¶wQ>r>, nr~r 
7.5 OrdmB© E‘¶wQ>r, grB©Eg 11/E_ 3, Eg~rQ>r - 14 - 
1/E_ 3, Or 41 B©Eb  
Godavari 1GY Mut, PB5.0 GY MUT,  PB 7.5 GY 
MUT, CES 11/M-3, SBT-14-1/M-3,  G-41 EL

3 to 4 g§doXZerb
Susceptible

11 \w$bo ~gd§V, JmoXmdar grgr, nr~r B©E_Eg 3 B©Eb, nr~r 
15 OrdmB© E‘¶wQ>r> B©Eb, Egr 38 B©Eb, Egrgr 471 
B©Eb, grS>rQ>r 11/E_ 4 B©Eb, EgEQ>r 10.4/E_-4 
B©Eb, Or - 1 - gr, Or 444 - B©Eb, gr~rEg 
6.7/E_-3 
Phule Baswant, Godavari CC, PB EMS-3 EL,PB 
15 GY MUT EL,AC 38 EL,ACC-471-EL, CDT 
11/M-4 EL, SAT 10.4/M-4 EL, G-1-C, G-444-EL, 
CBS 6.7/M-3

4 to 5 AË`{YH$ g§doXZerb
Highly susceptible

13 JmoXmdar 7.5 OrdmB© _Q>, JmoXmdar 15 OrdmB© B©Eb, nr~r 
B©E_Eg-1 B©Eb, nr~r 10 OrdmB© _Q>, Egrgr 316 - 
B©Eb, grAmoEb - grS>rQ>r - 14.2 B©Eb, grAmoEb nr~r 
0.5 B©Eb, Or-18 - B©Eb, Or - 91 - B©Eb, Or-20 
B©Eb, Or 282 B©Eb, Or 517 B©Eb, Or 559 B©Eb 
Godavari 7.5 GY Mut, Godavari 15 GY EL, PB 
EMS-1 EL, PB10GY MUT, ACC-316-EL, COL-CDT-
14.2 EL, COL PB 0.5 EL, G-18-EL, G-91-EL, G-20 
EL, G-282 EL, G-517 EL, G-559 EL

Vm{bH$m 1.28 : ß`mO {W«ßg  H$s à{Vamo{YVm Ho$ {bE bhgwZ d§eH«$_m|/OrZàê$nm| H$m _yë`m§H$Z  

Vm{bH$m 1.29 : bhgwZ OrZàê$nm| _| nmXn ̂ m¡{VH$s, O¡d amgm`{ZH$ n¡am_rQ>am| Am¡a {W«ßg ZwH$gmZ Ed§ {W«ßg gKZVm Ho$ 
_Ü` {n`g©Z gh-g§~§Y JwUm§H$ 

Table 1.29: Pearson correlation co-ef�icient between plant physical, biochemical parameters and 

thrips damage and thrips density of garlic genotypes 

n¡am_rQ>a/Parameters gh-g§~§Y JwUm§H$/Correlation 

co-ef�icient (R)

{W«ßg ZwH$gmZ/Thrips damage

{W«ßg gKZVm/Thrips 

density

nÎmr H$moU/Leaf angle -0.483 -0.897**

Hw$b {\$Zmob _mÌm/Total phenol content -0.303 -0.836**

Hw$b Šbmoamo{\$b/Total chlorophyll -0.278 -0.597 
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Screening of wild germplasm for resistance 

against Spodoptera exigua under free and 

forced choice method

Accessions of six Allium species, namely A. cepa, 

A.tuberosum, A. macranthum, A. angulosum, A. 

�istulosum, A. fragrance and A. chinensis were 

screened under both free-choice and force-choice 

condition for resistance against Spodoptera 

exigua. In the free-choice test, insects can infest 

the samples of their choice, where antixenosis is 

usually measured with this method. Pre weighed 

(1 gm) leave samples of each of the germplasm 

were randomly placed in a petriplate which was 

divided into six equal sectors;  and each 

germplasm being replicated thrice. Single third 

instar larva of S. exigua was transferred into the 

central portion of the petriplate in such a way that 

it had equal access to all germplasm. Feeding 

preference was recorded on the hourly basis and 

the percent damage was scored using a scale of 1-

5. Whereas in forced choice test, larva was 

released into the jar containing leaves of 

individual Allium species separately, ensuring the 

restriction in the choice of the sample by the 

insect. Both initial and �inal larval weight was 

noted. Percent damaged was scored using a scale 

of 1-5. Result revealed that four Allium species 

namely A. tuberosum, A.  macranthum ,  A . 

angulosum and A. chinensis showed least mean 

score for percent damage thereby denoting 

resistance to Spodoptera exigua. Meanwhile, A. 

�istulosum and A. fragrance were categorized as 

moderately resistant. The genotypes which were 

found to be least preferred under free choice test 

have shown differential reaction in their 

susceptibility when tested under force choice. 

Perhaps, changes in the susceptibility might be 

due to restricting the pest to their choice of the 

germplasm thereby forcing them to survive on the 

given genotypes. Those germplasm which were 

found to be least preferred under free choice test 

had shifted to susceptible category due to rigorous 

force choice test. 

ñdV§Ì VWm ~bmV ng§X {d{Y Ho$ A§VJ©V ñnmoS>moßQ>oam 
EpŠgJwAm  Ho$ {dê$Õ à{Vamo{YVm Ho$ {bE dÝ` OZZÐì` 
H$s ñH«$sqZJ 

ñnmoS>moßQ>oam EpŠgJwAm Ho$ {dê$Õ à{Vamo{YVm H$m nVm bJmZo Ho$ 

à`moOZ go ñdV§Ì ng§X VWm ~bmV ng§X n[apñW{V XmoZm| Ho$ 

A§VJ©V N>: E{b`_ àOm{V`m| H$s àm{á`m| Zm_V: E. grnm, 

E. Q>`y~amog_, E. _¡H«o$ÝW_, E. E|Jwbmog_, E. {\$ñQw>bmog_, 

E. \«o$JaoÝg VWm E. MmBZopÝgg H$s ñH«$sqZJ H$s JB© & ñdV§Ì 

ng§X Om§M _|, H$sQ> AnZr ng§X go Z_yZm| H$mo g§H«${_V H$a 

gH$Vo h¢ Ohm§ Bg {d{Y Ho$ gmW Am_Vm¡a na E§Q>r {OZmogg H$mo 

_mnm OmVm h¡& àË`oH$ OZZÐì` Ho$ nyd© ̂ m[aVm (EH$ J«m_) nÎmr 

Z_yZm| H$mo `mÑpÀN>H$ ar{V _| EH$ noQ´>r ßboQ> _| aIm J`m {Ogo 

N>: g_mZ ^mJm| _| ~m§Q>m J`m; Am¡a àË`oH$ OZZÐì` H$mo VrZ 

~ma Xmoham`m Om ahm h¡& Eg. EpŠgJwAm Ho$ EH$b V¥Vr` 

BZñQ>ma bmdm© H$mo noQ´>r ßboQ> Ho$ _Ü` ^mJ _| Bg VarHo$ go 

ñWmZmÝV[aV {H$`m J`m {Og_| g^r OZZÐì` VH$ BgH$s 

g_mZ nhþ§M Wr& àË`oH$ K§Q>o \$sqS>J ng§X H$mo XO© {H$`m J`m 

Am¡a gmW hr 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©& O~{H$ ~bmV ng§X Om§M _|, 

bmdm© H$mo AbJ AbJ àË`oH$ E{b`_ àOm{V H$s n{Îm`m| dmbo 

Oma _| N>mo‹S>m J`m Am¡a H$sQ> Ûmam Z_yZo H$s ng§X _| gr_m  H$mo 

gw{Z{üV {H$`m J`m& àma§{^H$ 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| _| nVm Mbm {H$ Mma 

E{b`_ àOm{V`m| Zm_V: E. Q>`y~amog_, E. _¡H«o$ÝW_, E. 

E|Jwbmog_ VWm E. MmBZopÝgg _| à{VeV ZwH$gmZ Ho$ {bE 

Ý`yZV_ Am¡gV ñH$moa àX{e©V hþAm {Oggo ñnmoS>moßQ>oam 

EpŠgJwAm H$s à{Vamo{YVm H$m nVm MbVm h¡& Bgr Xm¡amZ, E. 

{\$ñQw>bmog_ VWm E. \«o$JaoÝg H$mo ‘Ü¶‘ à{VamoYr Ho$ ê$n _| 

dJuH¥$V {H$`m J`m& ñdV§Ì ng§X Om§M Ho$ VhV Ý`yZV_ 

ng§XrXm nmE JE OrZàê$nm| H$mo O~ ~bmV ng§X _| Om§Mm J`m 

V~ CZH$s g§doXZerbVm _| {^ÞmË_H$ à{V{H«$`m XoIZo H$mo 

{_br& em`X, g§doXZerbVm _| n[adV©Z ZmerOrd H$mo CgH$s 

ng§X Ho$ OZZÐì` _| gr{_V H$aZm hmo gH$Vm h¡, Bg{bE Cgo 

àXmZ {H$E JE OrZàê$nm| na hr CÎmaOrdr ~Zo ahZo na _O~ya 

hmoZm n‹S>m & ñdV§Ì ng§X Om§M Ho$ VhV Ý`yZV_ ng§XrXm nmE 

OmZo dmbo OZZÐì`m| H$mo H$R>moa ~bmV ng§X Om§M Ho$ H$maU 

g§doXZerb dJ© _| ñWmZmÝV[aV {H$`m J`m Wm&      
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Fig. 1.20:Forced choice method        Fig. 1.21: Free choice method

Table 1.30: Behavioral response of wild germplasm for resistance against Spodoptera 
exigua under free and forced choice method

OZZÐì` 
Germplasm

ñdV§Ì ng§X Om§M/Free- choice test ~bmV ng§X Om§M/Force- choice test

ñH$moa _mZ/Score value loUr/Category ñH$moa _mZ/Score value loUr/Category

E. Q>`y~amog_ 
A. tuberosum

1 R 2 MR

E. _¡H«o$ÝW_ 
A. macranthum

1 R 2 MR

E. E|Jwbmog_ 
A. angulosum

1 R 3 MS

E. {\$ñQw>bmog_ 
A. �istulousm

2 MR 4 S

E. \«o$JaoÝg 
A. fragrance

2 MR 4 S

E. MmBZopÝgg 
A. chinesis

1 R 2 MR

{MÌ 1.20: ~bmV ng§X {d{Y {MÌ 1.21: ñdV§Ì ng§X {d{Y 

Vm{bH$m 1.30 : ñdV§Ì Ed§ ~bmV ng§X {d{Y Ho$ A§VJ©V ñnmoS>moßQ>oam EpŠgJwAm  Ho$ {dê$Õ à{Vamo{YVm hoVw dÝ` OZZÐì` 
H$s ì`dhma à{V{H«$`m 

Screening of wild Allium germplasm under 

arti�icial infestation for resistance against 

Thrips tabaci

Accessions of 11 Allium species, namely A. hookeri, 

A. tuberosum, A. macranthum, A. angulosum, 

(R: Resistant; MR: Moderately Resistant; MS: Moderately Susceptible; S: Susceptible)

{W«ßg Q>¡~oH$s  Ho$ {dê$Õ à{Vamo{YVm Ho$ {bE H¥${Ì_ g§H«$_U 
Ho$ VhV dÝ` E{b`_  OZZÐì` H$s ñH«$sqZJ 

{W«ßg Q>¡~oH$s Ho$ {dê$Õ à{Vamo{YVm H$m nVm bJmZo Ho$ {bE  

E{b`_ àOm{V H$s 11 àm{á`m| Zm_V: E. hþH$amB©, E. Q>`y~amog_, 

(  à{VamoYr;  ‘Ü¶‘ à{VamoYr;  ‘Ü¶‘ g§doXZerb;  g§doXZerb)R: MR: MS: S:
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Screening of onion genotypes for drought 

A �ield experiment was conducted to screen 73 

onion genotypes against drought stress during 

Rabi 2019-20. The experiment was carried out 

under Rain-out shelter and drought stress was 

imposed by withholding irrigation for continuous 

25 days during bulb enlargement stage (50-75 

Fig.1.22: Total Phenol content from different wild Allium species

A. �istulosum, A. fragrance A. atticum pall, A.-cepa-

v a r  a g g r a g u t u m ,  A .  l a d e b o u r a m u n ,  A . 

schenoparasum and, A. chinensis were screened 

under force-choice condition for resistance 

against Thrips tabaci. Nearly 30 thrips/ plant were 

released into each pot individually containing 

these accessions. Based on the foliage damage 

percentage, germplasm are categorized into 

immune/ highly resistant, resistant, moderately 

resistant, moderately susceptible and highly 

susceptible. Damage rating (1-5 scale) was given 

for 5 randomly selected plants in each replication 

at 75DAP and the results revealed that 5 

germplasm were found to be moderately resistant, 

2 moderately susceptible and 4 susceptible. No 

germplasm fell under the resistant and highly 

susceptible category. Further the total phenol 

content of these accessions were estimated and 

expressed in mg/ 100 gm fresh weight. Results 

revealed that the accessions viz., A. angulosum, A. 

fragrance and A. chinensis have high concentration 

of total phenols than other accessions which can 

be attributed to its resistance mechanism.

E. _¡H«o$ÝW_, E. E|Jwbmog_, E. {\$ñQw>bmog_, E. \«o$JaoÝg, E. 

AmëQ>mBH$_ nm°b, E. grnm {H$ñ_ EJ«rJoQ>_, E. bmSo>~moa_Z, E.  

eyZmoàoO_ VWm E. MmBZopÝgg  H$s N>§Q>mB© H$m H$m`© ~bmV ng§X 

n[apñW{V _| {H$`m J`m& à{V nm¡Ym bJ^J 30 {W«ßg H$mo BZ 

àm{á`m| dmbo àË`oH$ J_bo _| N>mo‹S>m J`m& nÎmr ZwH$gmZ à{VeV Ho$ 

AmYma na OZZÐì` H$mo à{Vajr/AË`{YH$ à{VamoYr, 

à{VamoYr, ‘Ü¶‘ à{VamoYr, ‘Ü¶‘ g§doXZerb Am¡a AË`{YH$ 

g§doXZerb Ho$ ê$n _| dJuH¥$V {H$`m J`m& amonU Ho$ 75 {XZm| ~mX 

àË`oH$ nwZamd¥{V _| ̀ mÑpÀN>H$ ê$n go MwZo JE nm§M nm¡Ym| Ho$ {bE 

ZwH$gmZ aoqQ>J (1 go 5 ñHo$b) Xr JB© Am¡a n[aUm_m| go nVm Mbm 

{H$ nm§M OZZÐì` ‘Ü¶‘ à{VamoYr, Xmo ‘Ü¶‘ g§doXZerb Am¡a 

Mma g§doXZerb Wo& H$moB© ̂ r OZZÐì` à{VamoYr Am¡a AË`{YH$ 

à{VamoYr dJ© _| Zht Wm& 

nwZ: BZ àm{á`m| _| Hw$b {\$Zmob _mÌm H$m AZw_mZ bJm`m J`m 

Am¡a Cgo {_J«m/100 J«m_ VmOm ^ma Ho$ ê$n _| àH${Q>V {H$`m 

J`m& n[aUm_m| go nVm Mbm {H$ àm{á`m| `Wm E. E|Jwbmog_, E. 

\«o$JaoÝg  VWm E. MmBZopÝgg _| AÝ` àm{á`m| H$s VwbZm _| Hw$b 

{\$Zmob H$s Cƒ _mÌm h¡ {Ogo BgH$s à{Vamo{YVm {H«$`m{d{Y Ho$ 

{bE CÎmaXm`r _mZm Om gH$Vm h¡&  

{MÌ 1.22 : {d{^Þ dÝ` E{b`_ àOm{V`m| go Hw$b {\$Zmob _mÌm 

gyIm X~md Ho$ {bE ß`mO OrZàê$nm| H$s ñH«$sqZJ 

a~r 2019-20 Ho$ Xm¡amZ gyIm X~md Ho$ {dê$Õ Hw$b 73 ß`mO 

OrZàê$nm| H$s N>§Q>mB© H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& 

narjU H$mo dfm© go Aml` dmbr pñW{V _| {H$`m J`m Am¡a H§$X 

XrKuH$aU AdñWm (amonU Ho$ 50 - 75 {XZ CnamÝV) Ho$ Xm¡amZ 

bJmVma 25 {XZm| VH$ qgMmB© H$mo amoH$H$a gyIm X~md H$s 
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days after transplanting). Signi�icant reduction in 

RWC (45-55%) was recorded in water stressed 

plants in comparison to controlled plants (75-

85%) with scheduled irrigation. All the genotypes 

were categorized on the basis of percent change in 

their bulb weight. The white genotypes viz. W-

310, W-567, W-358, and red genotype viz. 

Acc.1740 was found to be superior in their 

physiological  and yield  performance in 

comparison to other genotypes under drought 

stress. Thus these genotypes were identi�ied as 

drought tolerant genotypes. The genotypes, 

Acc.1772 and W 261 recorded with poor growth 

and yield performance under water stress and 

thus classi�ied as drought sensitive genotypes.

n[apñW{V`m§ CËnÞ H$s JB© Wr& Am§{eH$ qgMmB© dmbo {Z¶§{ÌV 

nm¡Ym| (75-85%) H$s VwbZm _| Ob X~md dmbo nm¡Ym| _| 

Amno{jH$ Ob _mÌm (45-55%) _| C„oIZr` H$_r XO© H$s 

JB©& g^r OrZàê$nm| H$mo CZHo$ H§$X ^ma _| à{VeV ~Xbmd Ho$ 

AmYma na dJuH¥$V {H$`m J`m Wm& gyIm X~md Ho$ A§VJ©V AÝ` 

OrZàê$nm| Ho$ _wH$m~bo _| g\o$X OrZàê$n `Wm S>ãë`y 310, 

S>ãë`y 567, S>ãë`y 358 VWm bmb OrZàê$n `Wm àm{á 

1740 eara{H«$`m {dkmZ Am¡a CnO àXe©Z Ho$ _m_bo _| ~ohVa 

nmE JE& Bg{bE BZ OrZàê$nm| H$s nhMmZ gyIm g{hîUw 

OrZàê$n Ho$ ê$n _| H$s JB©& 

Ob X~md Ho$ A§VJ©V OrZàê$n àm{á 1772 VWm S>ãë`y 261 

_| K{Q>`m ~‹T>dma Am¡a CnO àXe©Z XoIZo H$mo {_bm Am¡a Bg{bE 

BÝh| gyIm g§doXZerb OrZàê$n Ho$ ê$n _| dJuH¥$V {H$`m J`m&   

Vm{bH$m 1.31 : gyIm X~md g{hîUwVm Ho$ {bE ß`mO OrZàê$nm| H$m dJuH$aU 
Table 1.31: Categorization of onion genotypes for drought stress tolerance 

dJuH$aU 
Categorization

H§$X ^ma _| à{VeV ~Xbmd
Percent change in bulb weight

ß`mO H$s {H$ñ_| Ed§ OrZàê$n 
Onion varieties and genotypes

g{hîU
Tolerant

10 à{VeV go H$_ 
Less than 10%

g\o$X ß`mO Ho$ OrZàê$n : S>ãë`y - 310 Ornr, S>ãë`y -567 E_ 
1, S>ãë`y - 358, S>ãë`y - 253, S>ãë`y - 226, S>ãë`y - 136 
GP, S>ãë`y - 464, S>ãë`y - 353 GP, S>ãë`y - 215, 
S>ãë`yEMQ>r~r - OrQ>r - 18 - E_ 8 - E_gr, S>ãë`yEMQ>rEg - 
8 EM - OrQ>r - 15 - E_gr - E_ 7, S>ãë`y -353, S>ãë`y - 
597 x S>ãë`y - 448, S>ãë`yEMQ>rEg -15-18- E_ 8- E_gr, 
^r_m œoVm 
White onion genotypes:W-310 GP, W-567 M1, W-358, 
W-253, W-226, W-136 GP, W-464, W-353 GP, W-215, 
WHTB-GT-18-M8-MC, WHTS-8H-GT-15-MC-M7, W-
353, W-597 x W-448, WHTS-15-18-M8-MC, Bhima 
Shweta

bmb ß`mO Ho$ OrZàê$n : àm{á 1740, àm{á 1773, àm{á 
1726, àm{á 1735, E_ 4, EZAmagr - E\$ 5, ^r_m bmBQ> ao‹S> 
Red onion genotypes: Acc. 1740,  Acc. 1773, Acc. 1726, 
Acc. 1735,  M4, NRC-F5, Bhima Light Red

A§Va _Ü`ñW
Intermediate

10-30% g\o$X ß`mO Ho$ OrZàê$n : S>ãë`y - 227 Ornr, S>ãë`y -119, 
S>ãë`y - 534, S>ãë`y - 500, S>ãë`y - 285, S>ãë`y - 567 
Ornr, S>ãë`y - 097, S>ãë`y - 523, S>ãë`y - 390, S>ãë`y - 
487, S>ãë`y - 385, S>ãë`y - 369, S>ãë`y - 418 E_ 1, S>ãë`y 
- 418 Ornr, Xogr g\o$X, ^r_m g\o$X, \w$bo gwdUm© 
White onion genotypes:W-227 GP, W-119, W-534, W-
500, W-285, W-567 GP, W-097, W-523, W-390, W-487, 
W-385, W-369, W-418 M1, W-418 GP, Deshi Safed, 
Bhima Safed, Phule Suwarna

Continued on next page..... 
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bmb ß`mO OrZàê$n : àm{á 1742,  àm{á 1737,  àm{á 1734,  
àm{á 1755,  àm{á 1770,  àm{á 1741, àm{á 1784, àm{á 
1725,  àm{á 1738,  àm{á 1723,  àm{á 1753,  àm{á 
1747,  àm{á 1739,  E\$ 6 x  Oo 10 (S>ãë`y) S>rAmoOrAma E\$ 
5 E_ 4 
Red onion genotypes: Acc. 1742,  Acc. 1737,  Acc. 
1734,  Acc. 1755,  Acc. 1770,  Acc. 1741, Acc. 1784, Acc. 
1725,  Acc. 1738,  Acc.1723,  Acc. 1753,  Acc. 1747,  
Acc. 1739,  F6 x J10(W) DOGR F5M4

g§doXZerb
Sensitive

30- 50% g\o$X ß`mO OrZàê$n : S>ãë`y - 261, S>ãë`y - 136 E_ 1, 
S>ãë`y - 310 E_ 1, S>ãë`y - 431, S>ãë`y - 414, S>ãë`y - 
498, S>ãë`y - 217, S>ãë`y - 127 ES>r -5,  dmB© -027 Ornr, 
dmB© -100 Ornr, AmB©gr -48310 (nrbr), S>ãë`yEMQ>rEg - 
15 - 18 - E_ 8 - Eggr, S>ãë`yEMQ>r - EE_ (15 - 17.5), 
S>ãë`yEMQ>r~r - 3 gr - Ornr - 18 - E_gr - E_ 7 - 19 - 
20, ^r_m ew^«m 
White onion genotypes:W-261, W-136 M1, W-310 M1, 
W-431, W-414, W-498, W-217, W-127 AD-5,  Y-027 GP, 
Y-100 GP, IC-48310 (Y), WHTS-15-18-M8-SC,  WHT-AM 
(15-17.5), WHTB-3C-GP-18-MC-M7-19-20, Bhima 
Shubhra

bmb ß`mO OrZàê$n : àm{á 1772, àm{á 1671, àm{á 1724, 
àm{á 1769, àm{á 1751, ^r_m e{º$, ^r_m {H$aZ  
Red onion genotypes: Acc. 1772, Acc. 1671, Acc. 1724, 
Acc. 1769, Acc. 1751, Bhima Shakti, Bhima Kiran

dJuH$aU 
Categorization

H§$X ^ma _| à{VeV ~Xbmd
Percent change in bulb weight

ß`mO H$s {H$ñ_| Ed§ OrZàê$n 
Onion varieties and genotypes

Continued from previous page..... 

Fig.1.23: Performance of contrasting onion genotypes for physiological traits under drought stress
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Screening of onion genotypes for water 

logging stress tolerance

A total of 48 onion genotypes were screened for 

water logging tolerance during kharif, 2020 by 

creating an arti�icial water logging condition in 

tank. The 45 days old seedlings were transplanted 

in plastic containers and allowed to grow. After 40 

days the plants were subjected to water logging 

treatment by placing the containers in tank 

containing water to a level of 3 cm above the soil 

surface. Water-logging treatment was imposed for 

continuous 10 days after that plants were kept for 

recovery. Plants were monitored after every 24 

hours for evaluating its growth and plant survival 

under water logging. The genotypes were 

categorised as highly sensitive, sensitive, 

moderately sensitive, moderately tolerant, and 

tolerant on the basis of number of days survived 

and recovery percentage after 15 days of stress 

treatment. Among the varieties, Bhima Dark red 

and Bhima Shakti recorded with 100% survival 

with 50-80% plant recovery after 10 days of stress 

treatment .  Similarly,  among the studied 

genotypes, maximum survival percentage (81-

100%) and good recovery (80-100%) was 

recorded in W-439, W-340, and Acc. 1751 thus 

categorised as the water logging tolerant 

genotypes. Genotype, Acc. 1726 with 100% plant 

mortality found to be highly sensitive to water 

logging stress as compared to other genotypes.

Ob^amd X~md g{hîUwVm Ho$ {bE ß`mO OrZàê$nm| H$s 
ñH«$sqZJ 

Iar\$ 2020 Ho$ Xm¡amZ EH$ Q>¢H$ _| Ob^amd H$s H¥${Ì_ 
n[apñW{V`m| CËnÞ H$aHo$ Ob^amd g{hîUwVm Ho$ {bE Hw$b 48 
ß`mO OrZàê$nm| H$s ñH«$sqZJ H$s JB©& 45 {XZ nwamZr ß`mO nm¡X 
H$mo ßbmpñQ>H$ Ho$ J_bm| _| amonm J`m Am¡a ~‹T>Zo {X`m J`m& 
Mmbrg {XZ CnamÝV nm¡Ym| H$m Ob^amd CnMma H$aVo hþE _¥Xm 
H$s gVh go VrZ go_r. D$na Ho$ Ob ñVa dmbo Q>¢H$ _| aIm J`m& 
bJmVma Xg {XZm| VH$ Ob^amd CnMma {H$`m J`m Am¡a CgHo$ 
CnamÝV nm¡Ym| H$mo ~hmbr Ho$ {bE aIm J`m& Ob^amd 
n[apñW{V Ho$ A§VJ©V nm¡Ym| H$s ~‹T>dma Am¡a Am¡a CÎmaOr{dVm 
H$m _yë`m§H$Z H$aZo Ho$ {bE nm¡Ym| H$s {ZJamZr àË`oH$ 24 K§Q>o 
CnamÝV H$s JB©& nm¡Ym| Ho$ CÎmaOrdr {XZm| H$s g§»`m Am¡a X~md 
CnMma Ho$ 15 {XZ CnamÝV ~hmbr à{VeV Ho$ AmYma na 
OrZàê$nm| H$mo AË`{YH$ g§doXZerb, g§doXZerb, ‘Ü¶‘ 
g§doXZerb, ‘Ü¶‘ g{hîUw VWm g{hîUw Ho$ ê$n _| dJuH¥$V 
{H$`m J`m& {H$ñ_m| _|, ̂ r_m S>mH©$ ao‹S> Am¡a ̂ r_m e{º$ _| X~md 
CnMma Ho$ Xg {XZ CnamÝV 50 go 80 à{VeV H$s nm¡Ym ~hmbr 
Ho$ gmW 100 à{VeV CÎmaOr{dVm XO© H$s JB©& Bgr àH$ma, 
AÜ``Z {H$E JE OrZàê$nm| _|, A{YH$V_ CÎmaOr{dVm 
à{VeV (81-100%)  VWm AÀN>r ~hmbr (80-100%) 
H$mo S>ãë`y 439, S>ãë`y 340 VWm àm{á 1751 _| XO© {H$ JB© 
Am¡a Bg{bE BÝh| Ob^amd g{hîUw OrZàê$n Ho$ ê$n _| dJuH¥$V 
{H$`m J`m& 

AÝ` OrZàê$nm| H$s VwbZm _| OrZàê$n àm{á 1726 AË`{YH$ 
g§doXZerb nm`m J`m {Og_| 100 à{VeV nm¡Ym _¥Ë`wXa XO© 
H$s JB©&    

Vm{bH$m 1.32 : Ob^amd X~md H$s g{hîUwVm Ho$ {bE ß`mO OrZàê$nm| H$m dJuH$aU 
Table 1.32: Categorization of onion genotypes for water logging stress tolerance

dJuH$aU 
Categorization

à{VeV
Percent

CÎmaOr{dVm à{VeV na AmYm[aV 
Based on Survival %

~hmbr à{VeV na AmYm[aV 
Based on Recovery %

AË`{YH$ g§doXZerb 
Highly sensitive

0 àm{á 1726/Acc. 1726 E\$E\$S>ãë`y, 1654, àm{á 1726, àm{á 
1744 
AFW, 1654,  Acc. 1726,  Acc. 1744

g§doXZerb 
Sensitive

≤ 20 S>ãë`y 498/W-498 àm{á 1742/Acc. 1742

Continued on next page..... 
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‘Ü¶‘ g§doXZerb
Moderately 
sensitive

21-50 àm{á 1654, àm{á 1657, àm{á 1658, 
àm{á 1735, àm{á 1742, àm{á 1734, 
àm{á 1744, S>ãë`y 464, S>ãë`y 337, 
~rEgEg 133, EE\$S>ãë`y, CX`nwa 102, 
^r_m amO, ^r_m bmBQ> ao‹S>, Xogr g\o$X, ^r_m 
œoVm  
Acc. 1654,  Acc. 1657,  Acc. 1658,  
Acc. 1735,  Acc. 1742,  Acc. 1734,  
Acc. 1744, W-464, W-337, BSS-133, 
AFW, Udaipur 102, Bhima Raj, 
Bhima Light Red, Desi Safed, Bhima 
Shweta

àm{á 1738,  àm{á 1745,  àm{á 1818,  
àm{á 1619,  àm{á 1724,  àm{á 1740,  
àm{á 1746,  àm{á 1748,  àm{á 1774,  
àm{á 1657,  àm{á 1735, àm{á  1743, 
S>ãë`y -337,  S>ãë`y -464, S>ãë`y -498, 
Xogr g\o$X, ^r_m bmBQ> ao‹S>, ^r_m amO, ^r_m 
œoVm 
Acc. 1738,  Acc. 1745,  Acc. 1818,  Acc. 
1619,  Acc. 1724,  Acc. 1740,  Acc. 
1746,  Acc. 1748,  Acc. 1774,  Acc. 
1657,  Acc. 1735, Acc.  1743, W-337,  
W-464, W-498, Desi Safed, Bhima 
Light Red, Bhima Raj, Bhima Shweta

‘Ü¶‘ g{hîUw
Moderately 
tolerant

51-80 àm{á 1728, àm{á 1746, àm{á 1748, 
àm{á  1773, àm{á 1738, àm{á 1745, 
àm{á 1818, àm{á 1619,  àm{á 1724,  
àm{á 1729,  àm{á 1753,  àm{á 1736, 
àm{á  1774,  àm{á 1737,  àm{á 1740,  
àm{á 1743,  àm{á 1756,  àm{á 1822, 
S>ãë`y -306, ^r_m {H$aZ, ^r_m gwna, ^r_m 
ao‹S> 
Acc. 1728, Acc. 1746, Acc. 1748, Acc.  
1773, Acc. 1738, Acc. 1745, Acc. 
1818, Acc. 1619,  Acc. 1724,  Acc. 
1729,  Acc. 1753,  Acc. 1736, Acc.  
1774,  Acc. 1737,  Acc. 1740,  Acc. 
1743,  Acc. 1756,  Acc. 1822, W-306, 
Bhima Kiran, Bhima Super, Bhima 
Red

àm{á 1756,  àm{á 1822,  àm{á 1729,  
àm{á 1736,  àm{á 1734,  àm{á 1737,  
àm{á 1747,  àm{á 1753, àm{á 1741,  
àm{á 1755,  àm{á  1773, CX`nwa 102, 
S>ãë`y 306, ^r_m ao‹S>, ^r_m e{º$, ^r_m S>mH©$ 
ao‹S>, ^r_m {H$aZ 
Acc. 1756,  Acc. 1822,  Acc. 1729,  Acc. 
1736,  Acc. 1734,  Acc. 1737,  Acc. 
1747,  Acc. 1753, Acc. 1741,  Acc. 
1755,  Acc.  1773, Udaipur 102, W-
306, Bhima Red, Bhima Shakti, Bhima 
Dark Red, Bhima Kiran

g{hîUw 
Tolerant

81-100 S>ãë`y -439, S>ãë`y -340, àm{á 1751, 
àm{á 1747,  àm{á 1741,  àm{á 1755, 
^r_m S>mH©$ ao‹S>, ^r_m e{º$  
W-439, W-340, Acc. 1751, Acc. 1747,  
Acc. 1741,  Acc. 1755,  Bhima Dark 
Red, Bhima Shakti

àm{á 1751, S>ãë`y -439, S>ãë`y -340, 
àm{á 1658, àm{á 1728, ~rEgEg -133, 
^r_m gwna 
Acc. 1751, W-439, W-340, Acc. 1658, 
Acc. 1728, BSS-133, Bhima Super

dJuH$aU 
Categorization

à{VeV
Percent

CÎmaOr{dVm à{VeV na AmYm[aV 
Based on Survival %

~hmbr à{VeV na AmYm[aV 
Based on Recovery %
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n[a`moOZm 2 : nmaån[aH$ àOZZ Ho$ _mÜ`_ go ß`mO 
Ed§ bhgwZ H$m AmZwd§{eH$ gwYma 

2.1 : ̂ mÁo ` à`mOo Z H$o  {bE CÞV ß`mO {H$ñ_m| H$m àOZZ 

bmb ß`mO àJV àOZZ d§eH«$_m| H$m _yë`m§H$Z

Hw$b Mm¡~rg {d{^Þ JwUm| H$m nVm bJmZo Ho$ {bE VwbZr` {H$ñ_m| 
Ho$ gmW gmW nN>oVr Iar\$ (30 d§eH«$_), a~r (27 d§eH«$_) 
VWm Iar\$ (33 d§eH«$_) Ho$ Xm¡amZ àJV àOZZ d§eH«$_m| H$m 
_yë`m§H$Z {H$`m J`m& 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ, S>rAmoOrAma 546 - S>rAma 
(54.22 Q>Z/ho.) Am¡a S>rAmoOrAma 1610 (44.36 Q>Z/ho.) 
gd©loð> VwbZr` {H$ñ_ ̂ r_m e{º$ (40.86 Q>Z/ho.) H$s VwbZm 
_| ~ohVa nmE JE Am¡a gmW hr BZ_| Jhao bmb dmbo JmobmH$ma 
Am¡a ~‹S>o AmH$ma dmbo H§$X (89 go 98 J«m_) Wo& gmW hr BZ_| 
86 à{VeV go A{YH$ H$s {dnUZ ̀ mo½` CnO Am¡a 4 à{VeV go 
^r H$_ Omo‹S> dmbo H§$X Wo& ̂ ÊS>maU Ho$ Mma _mh CnamÝV g~go 
H$_ ^ÊS>maU ZwH$gmZ ^r_m {H$aZ (20.17 à{VeV) _| Ed§ 
VXþnamÝV S>rAmoOrAma 1613 (22.18%), S>rAmoOrAma 
1043-S>rAma, S>rAmoOrAma 1614 (23.53%) VWm 
S>rAmoOrAma 571-EbAma (24.54%) _| nm`m J`m O~{H$ 
^r_m e{º$ _| ̀ h 29.79 à{VeV XO© hþAm&    

 

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 (30 lines), rabi (27 lines) and kharif (33 

lines) along with checks for 24 different traits.

During late kharif, DOGR-546-DR (54.22 t/ha) and 

DOGR-1610 (44.36 t/ha) were found superior 

over best check Bhima Shakti (40.86 t/ha) with 

dark red, globe and big sized bulbs (89-98 g), more 

than 86% marketable yield and less than 4% 

double bulbs. Minimum storage loss after four 

months of storage was recorded in Bhima Kiran 

(20.17%) followed by DOGR-1613 (22.18%), 

DOGR-1043-DR, DOGR-1614 (23.53%) and 

DOGR-571-LR (24.54%) whereas in Bhima Shakti 

(29.79%). 

Table 2.1: Seven best performing advance breeding lines during late kharif 2019-20

à{d{ï> 
Entries

{dnUZ 
`mo½`
 CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` H§$X 
(à{VeV) 

MB
(%)

Am¡gV 
H§$Xr`
 ^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© 

(à{VeV)
TSS (%)

n[an¹$Vm 
_| bJZo 

dmbm g_` 
({XZ)
DTH

Ajr` 
: Y«wdr` 

E:P

Continued on next page..... 

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

54.22 92.16 97.84 3.86 3.98 12.19 123.33 1.17

S>rAmoOrAma 1610
DOGR-1610

44.36 86.08 89.13 3.21 10.49 12.48 122.33 1.03

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

41.45 89.58 89.34 2.19 6.75 12.57 123.33 1.13

S>rAmoOrAma 1604
DOGR-1604

40.85 88.48 98.35 0.88 9.50 12.32 122.33 1.11

S>rAmoOrAma 1614
DOGR-1614

40.26 96.49 92.06 0.92 1.42 12.71 124.00 1.22

AmaOrnr 4 
RGP-4

39.26 81.76 84.10 3.80 13.94 12.27 122.33 1.16

Vm{bH$m 2.1 : nN>oVr Iar\$ 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àJV àOZZ d§eH«$_ 
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Continued from previous page..... 

(MY: Marketable Yield; MB - Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble 

Solids; DTH: Days to Harvest; E:P : Equatorial to Polar diameter)

a~r _m¡g_ Ho$ Xm¡amZ, S>rAmoOrAma 1614 (51.40 Q>Z/ho.) 
VWm S>rAmoOrAma 1613 (50.32 Q>Z/ho.), gd©loð> VwbZr` 
{H$ñ_ ̂ r_m e{º$ (45.71 Q>Z/ho.) Ho$ _wH$m~bo _| ~ohVa nmE 
JE Am¡a BZ_| Jhao bmb, JmobmH$ma Am¡a ~‹S>o AmH$ma dmbo H§$X 
(81 go 83 J«m_), 97 à{VeV go ^r A{YH$ {dnUZ `mo½` 
CnO Wr Am¡a gmW hr BZ_| 3 à{VeV go ̂ r H$_ Omo‹S> dmbo H§$X 
_m¡OyX Wo& ^ÊS>maU Ho$ Mma _mh CnamÝV g~go H$_ ^ÊS>maU 
ZwH$gmZ EZEMAmaS>rE\$ aoS> 2 (Eb 355) (23.16%)  Ed§ 
VXþnamÝV ^r_m e{º$ (23.46%), S>rAmoOrAma 1614  
(24.95%), S>rAmoOrAma 546 - S>rAma  (25.88%) Am¡a 
S>rAmoOrAma 1611  (27.27%) _| XO© {H$`m J`m&

During rabi, DOGR-1614 (51.40 t/ha) and DOGR-

1613 (50.32 t/ha) were found superior over best 

check Bhima Shakti (45.71 t/ha) with dark red, 

globe and big sized bulbs (81-83 g), more than 

97% marketable yield and less than 3% double 

bulbs. Minimum storage loss after four months of 

storage was recorded in NHRDF Red-2 (L-355) 

(23.16%) followed by Bhima Shakti (23.46%), 

DOGR-1614 (24.95%), DOGR-546-DR (25.88%) 

and DOGR-1611 (27.27%).

Vm{bH$m 2.2 : a~r 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àJV àOZZ d§eH«$_    
Table 2.2: Seven best performing advance breeding lines during rabi 2019-20

S>rAmoOrAma 1657 
DOGR-1657

38.18 93.89 96.07 2.13 2.74 12.60 124.00 1.12

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

40.86 95.23 94.42 1.30 2.58 12.36 128.67 1.12

^r_m gwna (VwbZr`) 
Bhima Super (C)

33.09 83.54 96.61 4.65 11.58 13.33 126.67 1.17

grdr/CV (%) 11.05 6.97 9.08 21.21 16.68 4.45 1.41 - 

EbEgS>r/LSD (P=0.05) 3.41 9.68 3.13 3.79 7.15 0.90 2.84  -

à{d{ï> 
Entries

{dnUZ 
`mo½`
 CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ
`mo½` H§$X 
(à{VeV) 

MB
(%)

Am¡gV 
H§$Xr`
 ^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© 

(à{VeV)
TSS (%)

n[an¹$Vm 
_| bJZo 

dmbm g_` 
({XZ)
DTH

Ajr` 
: Y«wdr` 

E:P

à{d{ï> 
Entries

{dnUZ 
`mo½` CnO
(Q>Z/ho.)

MY 
(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)

MB 
(%)

Am¡gV 
H§$Xr` ^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
TSS 

(�Brix)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` : 
Y«wdr` 
E:P

S>rAmoOrAma 1614
DOGR-1614

51.40 98.89 81.09 0.77 0.24 13.05 101.00 1.03

S>rAmoOrAma 1613 
DOGR-1613

50.32 96.90 83.50 2.54 0.17 13.19 100.00 1.03
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S>rAmoOrAma 1613 
DOGR-1044-Sel

48.52 94.41 81.08 3.82 1.64 12.69 99.33 1.03

S>rAmoOrAma 1172 - S>rAma 
DOGR-1172-DR 

48.49 96.13 81.79 1.74 1.75 13.23 99.00 1.03

AmaOrnr 4 
RGP-4

46.15 94.13 81.22 3.40 2.11 12.83 100.67 1.02

AmaOrnr 5 
DOGR-1414

45.19 93.95 80.51 2.07 3.18 12.61 99.00 1.02

AmaOrnr 5 
RGP-5

44.98 94.17 77.14 2.11 3.17 13.08 101.00 1.03

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

45.71 97.17 76.69 1.95 0.18 13.44 104.00 1.03

EEbAma (VwbZr`)
ALR (C)

44.42 94.83 74.35 2.74 1.69 12.35 104.67 1.02

^r_m {H$aZ (VwbZr`) 
Bhima Kiran (C)

42.84 96.72 72.28 2.18 0.42 13.13 104.00 1.02

^r_m bmBQ> ao‹S> (VwbZr`) 
Bhima Light Red (C)

40.67 96.42 74.20 2.16 0.81 12.99 104.00 1.03

grdr/CV (%) 9.74 2.79 7.89 34.66 47.68 3.19 1.32 -

EbEgS>r/LSD (P=0.05) 3.73 4.30 9.50 3.94 3.68 0.67 2.17 -

Continued from previous page..... 

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO

(Q>Z/ho.)
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)

MB 
(%)

Am¡gV 
H§$Xr` ^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
TSS 

(�Brix)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` : 
Y«wdr` 
E:P

(MY: Marketable Yield; MB: Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble 

Solids; DTH: Days to Harvest; E: P- Equatorial to Polar diameter)

During kharif, DOGR-1612 (21.83 t/ha), DOGR-

1604 (20.58 t/ha) and DOGR-1627 (17.35 t/ha) 

were found superior over check Bhima Dark Red 

(13.09 t/ha). These lines also recorded >65% 

marketable yield and were free from doubles and 

bolters except DOGR-1627 (1.14% doubles). 

Minimum days to harvesting recorded in DOGR-

1612 (96 days). 

Iar\$ _m¡g_ Ho$ Xm¡amZ, VwbZr` {H$ñ_ ̂ r_m S>mH©$ ao‹S> (13.09 
Q>Z/ho.) Ho$ _wH$m~bo _| S>rAmoOrAma 1612 (21.83 Q>Z/ho.), 
S>rAmoOrAma 1604 (20.58 Q>Z/ho.) VWm S>rAmoOrAma 

1627 (17.36 Q>Z/ho.) ~ohVa nmE JE& BZ d§eH«$_m| _| >65 
à{VeV go A{YH$ H$s {dnUZ `mo½` H§$Xr` CnO nmB© JB© Am¡a 
gmW hr S>rAmoOrAma 1627 (1.14 à{VeV Omo‹S> dmbo H§$X) 
H$mo N>mo‹S>H$a AÝ` d§eH«$_ Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ Wo& 
S>rAmoOrAma 1612 IwXmB© _| Ý`yZV_ g_` (96 {XZ) bJm&
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Vm{bH$m 2.3 : Iar\$ 2020-21 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àJV àOZZ d§eH«$_
Table 2.3: Seven best performing advance breeding lines during kharif 2020-21

à{d{ï> 
Entriesa

{dnUZ 
`mo½` 
CnO

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV) 
MB (%)

Am¡gV 
H§$Xr` ^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
TSS 

(�Brix)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` 
: Y«wdr` 

E:P

S>rAmoOrAma 1612 
DOGR-1612

21.83 100.00 52.75 0.00 0.00 11.64 96.00 1.04

S>rAmoOrAma 1604 
DOGR-1604

20.58 100.00 50.88 0.00 0.00 11.80 98.00 1.08

S>rAmoOrAma 1627 
DOGR-1627

17.35 65.28 45.18 1.14 0.00 10.92 98.00 1.03

AmaOrnr 3
RGP-3

15.91 65.79 43.66 0.00 0.00 11.12 98.00 1.03

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

14.29 65.75 41.14 0.00 0.00 11.48 97.00 1.04

S>rAmoOrAma 1657 
DOGR-1657

13.88 69.52 33.37 0.00 0.00 11.63 98.00 1.03

S>rAmoOrAma 1047 - 
gob
DOGR-1047-Sel

13.64 79.32 34.26 0.00 0.00 11.22 100.00 1.04

S>rAmoOrAma 1047 - 
gob
Bhima Dark Red (C)

13.09 71.17 33.93 0.00 0.00 11.32 97.00 1.04

^r_m gwna (VwbZr`)
Bhima Super (C)

10.10 50.22 40.49 0.00 0.00 11.15 97.00 1.04

AH$m© H$ë`mU (VwbZr`)
Arka Kalyan (C)

7.52 51.82 30.20 0.00 0.00 11.31 98.00 1.04

grdr/CV (%) 10.17 11.70 12.79 22.81 10.87 9.82 1.81  -

EbEgS>r/LSD(P=0.05) 3.53 11.75 8.32 4.66 0.00 1.86 2.91  -

(MY: Marketable yield; MB: Marketable Bulb Percent; ABW: Average bulb weight; TSS: Total soluble solids; 

DTH: Days to harvest; E: P- Equatorial to Polar diameter)

Evaluation of red onion initial breeding lines 

Fifty-one breeding lines were evaluated during 

late kharif, 50 lines during rabi and 41 lines during 

kharif along with checks. During late kharif, LK-07-

C2/LR-2 (55.44 t/ha), LK-07-C2/DR-3 (50.31 

t/ha), LK-07-C2/LR-1 (49.10 t/ha) and Red 

bmb ß`mO Ho$ àma§{^H$ àOZZ d§eH«$_m| H$m _yë`m§H$Z 

nN>oVr Iar\$ _m¡g_ _| VwbZr` {H$ñ_m| Ho$ gmW 51 àOZZ 
d§eH«$_m| H$m, a~r _m¡g_ _| 50 d§eH«$_m| H$m Am¡a Iar\$ _m¡g_ _| 
41 d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& nN>oVr Iar\$ _m¡g_ Ho$ 
Xm¡amZ gd©loð> VwbZr` {H$ñ_ ̂ r_m e{º$ (44.34 Q>Z/ho.) H$s 
VwbZm _| EbHo$ 07-gr 2/EbAma 2 (55.44 Q>Z/ho.), 
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Genepool-7 (49.01 t/ha) were found superior over 

best check Bhima Shakti (44.34 t/ha) with dark 

red, globe and big sized bulbs (110-152 g),  more 

than 63% marketable yield. Minimum storage loss 

after four months of storage was recorded in 

Bhima Kiran (20.65%) followed by DOGR-1043-

GLR (22.40%), DOGR-670-Sel (25.12%) and LK-

07-C2/LR-3 (26.40%) whereas Bhima Shakti 

(27.53%). 

Table 2.4: Seven best performing initial breeding lines during late kharif 2019-20

EbHo$ 07-gr 2/S>rAma 3 (50.31 Q>Z/ho.), EbHo$ 07 - 
gr 2/EbAma 1 (49.10 Q>Z/ho.) Am¡a aoS> OrZnyb 7 
(49.01 Q>Z/ho.) ~ohVa nmE JE Am¡a gmW hr BZ_| Jhao bmb, 
JmobmH$ma Am¡a ~‹S>o AmH$ma dmbo H§$X (110 go 152 J«m_), 63 
à{VeV go A{YH$ H$s {dnUZ ̀ mo½` CnO XO© H$s JB©& ̂ ÊS>maU 
Ho$ Mma _mh CnamÝV Ý`yZV_ ̂ ÊS>maU ZwH$gmZ H$mo ̂ r_m {H$aZ 
(20.65%) _| Ed§ VXþnamÝV S>rAmoOrAma 1043 - OrEbAma  
(22.40%), S>rAmoOrAma 670 - gob. (25.12%) VWm 
EbHo$ 07 - gr 2/EbAma 3 (26.40%) _| XO© {H$`m J`m 
O~{H$ BgH$s VwbZm _| VwbZr` {H$ñ_ ^r_m e{º$ _| ^ÊS>maU 
ZwH$gmZ 27.53 à{VeV XO© hþAm& 

Vm{bH$m 2.4 : nN>oVr Iar\$ 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àma§{^H$ àOZZ d§eH«$_ 

à{d{ï> 
Entries

{dnUZ 
`mo½` CnO
(Q>Z/ho.)

MY 
(t/ha)

{dnUZ 
`mo½` 
CnO

(Q>Z/ho.)
MB (%)

Am¡gV 
H§$Xr` ^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§eTSS 

(�Brix)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` : 
Y«wdr` 
E:P

EbHo$ 07-gr 2/EbAma 
2LK-07-C2/LR-2

55.44 69.03 133.70 14.74 14.79 11.48 126.67 1.12

EbHo$ 07-gr 2/ EbAma 
LK-07-C2/DR-3 

50.31 63.53 151.51 15.84 20.63 11.60 126.33 1.10

EbHo$ 07-gr 2/ EbAma 1
LK-07-C2/LR-1

49.10 74.17 110.04 9.85 15.98 11.61 126.67 1.20

aoS> OrZnyb 7
Red Genepool-7 

49.01 65.83 131.29 7.52 26.65 12.20 128.00 1.33

aoS> H$m°ån 1 (Ho$EM 12)
Red Comp-1 (KH-12)

48.45 76.39 103.96 11.34 12.20 11.92 128.33 1.17

S>rAmoOrAma 1064 - gob
DOGR-1064-Sel  

48.11 76.34 129.70 7.65 15.88 11.99 127.00 1.10

ao‹S> OrZnyb 5
Red Genepool-5

46.70 73.75 108.27 5.18 20.83 11.68 126.00 1.16

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

44.34 88.55 112.50 6.94 4.30 12.12 130.67 1.15

^r_m {H$aZ (VwbZr`)
Bhima Kiran (C)

42.60 87.39 97.80 3.25 9.21 11.72 130.00 1.08

^r_m gwna (VwbZr`) 
Bhima Super (C)

37.08 79.78 110.25 7.73 12.49 11.76 130.00 1.09

CV (%) 10.01 12.33 11.90 32.63 24.08 4.55 0.97  -

LSD (P=0.05) 4.16 14.70 6.00 8.99 12.13 0.87 1.99  -

(MY: Marketable yield; MB- Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble 

Solids; DTH: Days to Harvest; E:P - Equatorial to Polar diameter)
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During rabi, LK-07-C2/LR-1 (43.51 t/ha), Red 

Genepool-3 (40.19 t/ha), LK-07-C2/LR-2 (40.06 

t/ha) and RGP-2-Rb-Sel (39.75 t/ha) were found 

superior over best check Bhima Shakti (36.25 

t/ha) with dark red, globe and medium sized bulbs 

(66-69 g), more than 96% marketable yield. 

Minimum storage loss after four months of storage 

was recorded in LK-07-C2/DR-1 (20.51%) 

followed by NHRDF Red-2 (L-355) (22.25%), LK-

02-C2/LR-3 (23.70%), LK-02-C2/LR-1 (24.66%) 

and Bhima Kiran (29.29%).

Table 2.5: Seven best performing initial breeding lines during rabi 2019-20

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ 
`mo½` 
H§$X 

(à{VeV) 
MB (%)

Am¡gV 
H§$Xr` 
^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 

TSS 
(�Brix)

n[an¹$Vm 
_| bJZo
 dmbm 
g_` 
({XZ)  
DTH

Ajr` : 
Y«wdr` 
E:P

EbHo$ -07-gr 
2/EbAma- 1 
LK-07-C2/LR-1

43.51 98.94 69.08 0.93 0.00 12.28 110.67 1.02

ao‹S> OrZnyb 3
Red Genepool-3

40.19 96.75 66.71 2.21 0.99 12.11 111.00 1.02

EbHo$ -07-gr 
2/EbAma- 2 
LK-07-C2/LR-2

40.06 96.67 66.07 3.19 0.00 12.20 109.00 1.02

EbHo$ -07-gr 
2/EbAma- 2 
RGP-2-Rb-Sel

39.75 96.84 66.74 2.10 0.26 12.36 109.33 1.02

ao‹S> OrZnyb 2 
Red Genepool-2

38.82 97.73 67.50 1.48 0.48 12.04 108.00 1.02

AmaOrnr - 2 Ho$EM - 
gob 
RGP-2-Kh-Sel

38.82 96.08 66.51 2.38 1.32 12.09 109.33 1.02

Ama - EbHo$ - E_ - 1
R-LK-M-I

38.43 94.15 67.49 3.21 1.85 11.92 109.00 1.02

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

36.25 97.10 64.03 0.82 0.87 12.36 106.00 1.03

a~r _m¡g_ Ho$ Xm¡amZ, EbHo$ 07 - gr 2/ EbAma 1 (43.51 
Q>Z/ho.), ao‹S> OrZnyb 3 (40.19 Q>Z/ho.), EbHo$ 07 - gr 
2/ EbAma 2 (40.06 Q>Z/ho.) VWm AmaOrnr 2 - Ama~r-
gob. (39.75 Q>Z/ho.), gd©loð> VwbZr` {H$ñ_ ^r_m e{º$ 
(36.25 Q>Z/ho.) Ho$ _wH$m~bo _| ~ohVa nmE JE Am¡a gmW hr 
BZ_| Jhao bmb, JmobmH$ma Am¡a _Ü`_ AmH$ma dmbo H§$X (66 go 
69 J«m_) Ed§ 96 à{VeV go A{YH$ {dnUZ ̀ mo½` CnO XO© H$s 
JB©& ̂ ÊS>maU Ho$ Mma _mh CnamÝV Ý`yZV_ ̂ ÊS>maU ZwH$gmZ H$mo 
EbHo$ - 07 - gr 2/S>rAma 1  (20.51%) _| Ed§ VXþnamÝV  
EZEMAmaS>rE\$ ao‹S> -2 (Eb 355) (22.25%),  EbHo$ - 
02 - gr 2/EbAma-3 (23.70%),  EbHo$ - 02 - gr 
2/EbAma 1  (24.66%) VWm ̂ r_m {H$aZ  (29.29%) _| 
XO© {H$`m J`m& 

Vm{bH$m 2.5 : a~r 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àma§{^H$ àOZZ d§eH«$_ 

Continued on next page..... 
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^r_m {H$aZ (VwbZr`)
Bhima Kiran (C)

34.59 98.06 65.93 0.63 0.12 12.33 106.00 1.02

^r_m bmBQ> ao‹S> (VwbZr`) 
Bhima Light Red (C)

31.61 97.36 56.38 0.35 0.00 12.13 106.00 1.02

CV (%) 9.27 3.71 10.31 27.29 42.16 2.50 1.46 -

LSD (P=0.05) 3.12 5.72 10.34 4.15 2.49 0.49 2.58 -

à{d{ï> 
Entries

{dnUZ 
`mo½` 
CnO 

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ 
`mo½` 
H§$X 

(à{VeV) 
MB (%)

Am¡gV 
H§$Xr` 
^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 

TSS 
(�Brix)

n[an¹$Vm 
_| bJZo
 dmbm 
g_` 
({XZ)  
DTH

Ajr` : 
Y«wdr` 
E:P

Continued from previous page..... 

During kharif, RGP-1-Kh-Sel (30.39 t/ha), R-Rb-M-

III (26.89 t/ha) and Red Genepool-2 (22.39 t/ha) 

were found superior over check Bhima Dark Red 

(17.49 t/ha). These lines showed more than 76% 

marketable yield and were free from doubles and 

bolters.

(MY: Marketable yield; MB- Marketable Bulb Percent; ABW: Average bulb weight; TSS: Total Soluble 

Solids; DTH: Days to Harvest; E:P : Equatorial to Polar diameter)

Table 2.6: Seven best performing breeding lines during kharif 2020-21

à{d{ï> 
Entries

à{d{ï> 
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` ^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
TSS  

(�Brix)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` : 
Y«wdr` 
E:P

AmaOrnr-1-Ho$EM- gob
RGP-1-Kh-Sel 

30.39 100.00 45.58 0.00 0.00 10.55 102.00 1.03

Ama-Ama~r-E_-III 

R-Rb-M-III 

26.89 100.00 40.33 0.00 0.00 11.90 102.00 0.96

ao‹S> OrZnyb 2 
Red Genepool-2

22.39 76.10 50.22 0.00 0.00 11.46 102.00 1.03

ao‹S> OrZnyb 5
Red Genepool-5

20.00 100.00 30.00 0.00 0.00 12.00 102.00 1.03

S>rAmoOrAma-654-gob
DOGR-654-Sel 

18.67 82.95 44.00 0.00 0.00 11.60 102.00 1.02

EbHo$ - 07 - gr 
2/EbAma 4 
LK-07-C2/LR-4

17.67 100.00 26.50 0.00 0.00 12.10 102.00 1.02

Iar\$ _m¡g_ Ho$ Xm¡amZ VwbZr` {H$ñ_ ̂ r_m S>mH©$ ao‹S> (17.49 
Q>Z/ho.) Ho$ _wH$m~bo _| AmaOrnr-1-Ho$EM-gob (30.39 
Q>Z/ho.), Ama - Ama~r - E_ -  III (26.89 Q>Z/ho.) Am¡a 
ao‹S> OrZnyb 2 (22.39 Q>Z/ho.) ~ohVa nmE JE& BZ d§eH«$_m| _| 
76 à{VeV go A{YH$ {dnUZ ̀ mo½` CnO nmB© JB© Am¡a gmW hr 
`o d§eH«$_ Omo‹S> Ed§ Vmoa dmbo H§$Xm| go _wº$ Wo&  

Vm{bH$m 2.6 : Iar\$ 2020-21 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV àOZZ d§eH«$_

Continued on next page..... 
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S>rAmoOrAma 1043 - 
S>rAma 
DOGR-1043-DR

16.29 77.89 33.36 5.78 0.00 11.94 102.00 1.03

~rS>rAma (VwbZr`) 
BDR (C)

17.49 77.10 39.60 0.00 0.00 11.80 102.00 1.03

^r_m gwna (VwbZr`)
Bhima Super (C)

16.99 73.42 43.39 9.06 0.00 11.75 102.00 1.03

CV (%) 8.41 10.55 6.81 21.49 5.86 4.22 0.00 -

LSD (P=0.05) 3.88 11.29 6.88 15.86 0.00 0.80 0.00 -

à{d{ï> 
Entries

à{d{ï> 
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` ^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
TSS  

(�Brix)

Vw‹S>mB© _| 
bJZo dmbm 

g_` 
({XZ)
DTH

Ajr` : 
Y«wdr` 
E:P

Continued from previous page..... 

Onion lines under All India Network Research 

Project on Onion and Garlic (AINRPOG)

Three red onion lines viz.; DOGR-1627, DOGR-

1639 and DOGR-1203-DR have been introduced 

in All India Network Research Project on Onion 

and Garlic (AINRPOG) trials as IET during 2019-

20. However, DOGR-1625, 1626, 1657 and 1669 

as AVT-I; and RGP-3, RGP-4, 1605 and 1606 were 

being evaluated in AVT-II trial (2019-20).

(MY: Marketable yield; MB: Percent marketable bulb; ABW: Average bulb weight; TSS: Total Soluble 

Solids; DTH: Days to harvest; E: P- Equatorial to Polar diameter)

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 

n[a`moOZm Ho$ A§VJ©V ß`mO d§eH«$_ 

bmb ß`mO Ho$ VrZ d§eH«$_m| `Wm S>rAmoOrAma 1627, 
S>rAmoOrAma 1639 Ed§ S>rAmoOrAma-1203-S>rAma H$mo df© 
2019-20 Ho$ Xm¡amZ AmB©B©Q>r Ho$ ê$n _| ApIb ̂ maVr` ß`mO 
Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm narjUm| _| em{_b 
{H$`m J`m& hmbm§{H$, S>rAmoOrAma 1625, 1626, 1657 VWm 
1669 H$mo EdrQ>r-1 Ho$ ê$n _|; VWm AmaOrnr 3, AmaOrnr 4, 
1605 Am¡a 1606 H$m EdrQ>r-2 narjU (2019-20) _| 
_yë`m§H$Z {H$`m Om ahm h¡&

            

{MÌ 2.1 : ß`mO d§eH«$_m| S>rAmoOrAma 1627, S>rAmoOrAma 1639 Ed§ S>rAmoOrAma-1203-S>rAma Ho$ H§$X 

DOGR-1627/S>rAmoOrAma 1627 DOGR-1639/S>rAmoOrAma 1639 DOGR-1203-DR/S>rAmoOrAma 1203-S>rAma 

Fig. 2.1: Bulbs of onion lines DOGR-1627, DOGR-1639 and DOGR-1203-DR

dm{f©H$ à{VdoXZ 2020



69

2.2. Development of F  hybrids in onion 1

through conventional method

Evaluation of red onion F hybrids developed 1 

through male sterile lines 

One hundred �ive F  hybrids along with their 1

parents and checks were evaluated during late 

kharif season. Five F  hybrids viz.; MS222A × 1608, 1

MS1600A × RGP-4, MS222A × RGP-1, MS111A × 

1609 and MS111A × 1608 recorded more than 

30% heterosis for marketable yield over best 

check Bhima Shakti (44.34 t/ha) with uniform 

bulbs and free from doubles and bolters. Minimum 

storage loss after four months of storage was 

recorded in Bhima Kiran (14.13%) followed by 

MS111A × 571 (14.50%), MS1600A × 571 

(16.00%), MS111A × 1604 (19.80%) and Bhima 

Shakti (20.71%).

Table 2.7: Seven best performing F  hybrids during late kharif 2019-201

à{d{ï> 
Entries

{dnUZ 
`mo½` CnO
(Q>Z/ho.)

MY 
(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^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 
TSS 

(�Brix)

Hw$b 
KwbZerb 

R>mog 
nXmW© 
A§e 

DTH

Ajr` 
: Y«wdr` 

E:P

gd©loð> 
VwbZr` 

{H$ñ_ H$s 
VwbZm _| 

g§H$a AmoO
Heterosis 
over Best 

Check

E_Eg 222 E ×1608
MS222A × 1608

69.33 90.65 134.00 0.00 0.00 11.44 128.00 1.03 56.36%

E_Eg 1600 E × 
AmaOrnr
MS1600A × RGP-4

67.33 86.61 131.00 0.00 0.00 11.44 128.00 1.15 51.84%

E_Eg 222 E × 
AmaOrnr 1
MS222A × RGP-1

60.27 86.34 150.50 0.00 0.00 11.85 132.00 1.03 35.93%

E_Eg 111 E × 1609
MS111A × 1609

59.24 86.26 138.67 0.00 0.00 11.44 127.00 1.03 33.60%

E_Eg 111 E × 1608
MS111A × 1608

58.13 87.05 117.20 0.00 0.00 11.24 129.00 1.05 31.10%

2.2 nmaån[aH$ {d{Y Ho$ _mÜ`_ go ß`mO _|  F   g§H$am| 1

H$m {dH$mg

Za d§Ü` d§eH«$_m| Ho$ _mÜ`_ go {dH${gV bmb ß`mO Ho$ F      1

g§H$am| H$m _yë`m§H$Z  

nN>oVr Iar\$ _m¡g_ _| EH$ gm¡ nm§M F  g§H$am| H$m CZHo$ n¡V¥H$m| 1

VWm VwbZr` {H$ñ_m| Ho$ gmW _yë`m§H$Z {H$`m J`m& gd©loð> 
VwbZr` {H$ñ_ ̂ r_m e{º$ (44.34 Q>Z/ho.) Ho$ _wH$m~bo _| nm§M  

F  g§H$am| `Wm E_Eg 222 E  x 1608, E_Eg 1600 E x 1

AmaOrnr 4, E_Eg 222 E x AmaOrnr 1, E_Eg 111 E x 

1609  VWm E_Eg 111 E x 1608 _| Omo‹S> Ed§ Vmoa dmbo H§$Xm| 
go _wº$ EH$g_mZ H§$Xm| Ho$ gmW {dnUZ ̀ mo½` CnO Ho$ {bE 30 
à{VeV go ̂ r A{YH$ H$s g§H$a AmoOVm XO© H$s JB©& ̂ ÊS>maU Ho$ 
Mma _mh CnamÝV Ý`yZV_ ^ÊS>maU ZwH$gmZ H$mo ^r_m {H$aZ  

(14.13%) _| Ed§ VXþnamÝV E_Eg 111E x 571  

(14.50%),  E_Eg 1600 E x 571 (16.00%), E_Eg 

111 E  x 1604 (19.80%)  VWm ̂ r_m e{º$ (20.71%) 
_| XO© {H$`m J`m&  

Vm{bH$m 2.7 : nN>oVr Iar\$ 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV F  g§H$a 1

Continued on next page..... 
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E_Eg 222 E × 1666 
MS222A × 1666

54.79 86.26 133.04 5.95 7.80 11.37 129.33 1.03 23.57%

E_Eg 222 E × Ho$EM-
E_-2
MS222A × KH-M-2

54.22 85.71 111.33 0.00 0.00 11.81 130.00 1.03 22.28%

BÝS¡>_ 4 (VwbZr`)
Indam-4 (C)

32.24 77.65 114.31 10.55 11.80 11.71 127.67 1.03 -

^r_m gwna (VwbZr`)
Bhima Super (C)

38.11 89.97 102.19 3.23 6.80 11.85 128.33 1.02 -

^r_m e{º$ (VwbZr`)
Bhima Shakti (C)

44.34 88.55 112.50 6.94 4.30 12.12 130.67 1.15 -

CV (%) 11.00 8.79 9.19 91.97 124.43 1.96 0.95 - -

LSD (P=0.05) 4.02 10.83 10.11 16.78 17.55 0.37 1.98 - -

à{d{ï> 
Entries

{dnUZ 
`mo½` CnO
(Q>Z/ho.)

MY 
(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^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 
TSS 

(�Brix)

Hw$b 
KwbZerb 

R>mog 
nXmW© 
A§e 

DTH

Ajr` 
: Y«wdr` 

E:P

gd©loð> 
VwbZr` 

{H$ñ_ H$s 
VwbZm _| 

g§H$a AmoO
Heterosis 
over Best 

Check

Continued from previous page..... 

During rabi, 104 F  hybrids were evaluated along 1

with their parental lines and checks. Standard 

heterosis was recorded up to 33.89% (MS222A × 

1612) on marketable yield. Seven F  hybrids viz.; 1

MS222A × 1612, MS222A × 1629, MS222A × RGP-

3, MS222A × 1606, MS1600A × RGP-1, MS48A × 

1604 and MS48A × 1666 recorded more than 25% 

heterosis on marketable yield over best check 

Bhima Kiran (45.31 t/ha).These hybrids showed 

almost 90% marketable yield and were free from 

doubles and bolters. Minimum storage loss after 

four months of storage was recorded in MS65A × 

571 (11.73%) followed by MS111A × 1663 

(13.31%), MS65A × RGP-2 (15.02%), MS1600A × 

1605 (15.96%) and MS222A × 1613 (18.75%).

(MY: Marketable Yield; MB: Marketable Bulb Percent; ABW: Average Bulb Weight; TSS: Total Soluble 

Solids; DTH: Days to Harvest; E:P- Equatorial to Polar diameter)

a~r _m¡g_ Ho$ Xm¡amZ Hw$b 104 F1 g§H$am| H$m _yë`m§H$Z CZHo$ 
n¡V¥H$ d§eH«$_m| Am¡a VwbZr` {H$ñ_m| Ho$ gmW {H$`m J`m& {dnUZ 
`mo½` CnO na 33.89 à{VeV (E_Eg 222 E ×1612) VH$ 
_mZH$ g§H$a AmoO XO© {H$`m J`m& gd©loð> VwbZr` {H$ñ_ ̂ r_m 
{H$aZ (45.31 Q>Z/ho.) H$s VwbZm _| gmV F1 g§H$am| `Wm 
E_Eg 222 E ×1612, E_Eg 222 E ×1629, E_Eg 222 
E ×AmaOrnr 3, E_Eg 222 E ×1606, E_Eg 1600 E  × 
AmaOrnr 1, E_Eg 48 E × 1604 VWm E_Eg 48 E ×  
1666 _| {dnUZ ̀ mo½` CnO na 25 à{VeV go ̂ r A{YH$ H$m 
g§H$a AmoO XO© {H$`m J`m& BZ g§H$a {H$ñ_m| _| bJ^J 90 
à{VeV H$s {dnUZ ̀ mo½` CnO nmB© JB© Am¡a gmW hr ̀ o Omo‹S> Ed§ 
Vmoa dmbo H§$Xm| go _wº$ Wo& ̂ ÊS>maU Ho$ Mma _mh CnamÝV Ý`yZV_ 
^ÊS>maU ZwH$gmZ H$mo E_Eg 65 E × 571 (11.73%) _| Ed§ 
VXþnamÝV E_Eg 111 E  × 1663  (13.31%),  E_Eg 65 
E × AmaOrnr 2 (15.02%), E_Eg 1600 E × 1605 
(15.96%) Ed§ E_Eg 222 E × 1613  (18.75%) _| XO© 
{H$`m J`m&  
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Table 2.8: Seven best performing F  hybrids during rabi 2019-201

Vm{bH$m 2.8 : a~r 2019-20 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV F g§H$a 1

g§H$a
Cross

{dnUZ 
`mo½` 
CnO

(Q>Z/ho.) 
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` ^ma 

(J«m_)
ABW 

(g)

Omo‹S> dmbo 
H§$X

(à{VeV) 
Doubles 

(%)

Vmoa dmbo 
H§$X

(à{VeV) 
Bolters 

(%)

Vw‹S>mB© _| 
bJZo 
dmbm 
g_` 
({XZ)
DTH

Ajr` : 
Y«wdr` 
E:P

gd©loð> VwbZr` 
{H$ñ_ ^r_m 
{H$aZ H$s 

VwbZm _| g§H$a
Heterosis 

over Bhima 
Kiran

E_Eg 222 E × 1612
MS222A  × 1612

60.67 100.00 91.00 0.00 0.00 118.00 1.07 33.89%

E_Eg 222 E ×  1629 
MS222A  × 1629

59.37 99.07 93.72 0.00 0.00 110.50 1.03 31.03%

E_Eg 222 E × AmaOrnr 3
MS222A  × RGP-3

59.20 100.00 88.80 0.00 0.00 111.00 1.00 30.66%

E_Eg 222 E × AmaOrnr 3
MS222A  × 1606

58.88 100.00 88.31 0.00 0.00 111.00 1.03 29.95%

E_Eg 1600 E × AmaOrnr 1
MS1600A  × RGP-1

58.05 100.00 87.08 0.00 0.00 120.00 1.02 28.12%

E_Eg 48 E × 1604
MS48A  × 1604

57.79 100.00 86.69 0.00 0.00 120.00 1.04 27.54%

E_Eg 48 E × 1666 
MS48A  × 1666

56.67 100.00 85.00 0.00 0.00 119.00 1.03 25.07%

^r_m {H$aZ (VwbZr`) 
Bhima Kiran (C)

45.31 98.99 76.68 0.50 0.00 121.67 1.03 -

^r_m e{º$ (VwbZr`) 
Bhima Shakti (C)

43.36 98.43 72.52 1.14 0.00 121.33 1.03 -

^r_m bmBQ> ao‹S> (VwbZr`) 
Bhima Light Red (C)

42.16 95.87 70.09 1.74 0.44 120.67 1.03 -

AH$m© H$s{V©_mZ (VwbZr`) 
Arka Kirtiman (C)

40.99 95.81 71.37 1.38 0.00 121.67 1.03 -

AH$m© bm{b_m (VwbZr`) 
Arka Lalima (C)

36.43 99.68 75.01 0.00 0.00 122.00 1.03 -

CV (%) 12.15 6.39 7.81 215.13 315.08 0.87 - -

LSD (P=0.05) 4.23 9.90 9.86 6.34 3.21 1.69 - -

During kharif, 63 F  hybrids along with their 1

parents and checks were evaluated. Standard 

heterosis was recorded more than 44% on 

marketable yield over best check Bhima Super 

(MY: Marketable Yield; MB: Marketable Bulb Percent; ABW: Average bulb weight; TSS: Total soluble 

solids; DTH: Days to harvest; E:P- Equatorial to Polar diameter)

Iar\$ _m¡g_ Ho$ Xm¡amZ Hw$b 63 F  g§H$am| H$m CZHo$ n¡V¥H$m| Am¡a 1

VwbZr` {H$ñ_m| Ho$ gmW _yë`m§H$Z {H$`m J`m& gd©loð> VwbZr` 
{H$ñ_ ^r_m gwna (12.89 Q>Z/ho.) H$s VwbZm _| nm§M F     1

g§H$am| E_Eg 1600 E × AmaOrnr 4, E_Eg 222 E ×  
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Table 2.9: Seven best performing F  hybrids during kharif 20201

g§H$a
Cross

{dnUZ 
`mo½` 
CnO

(Q>Z/ho.)
MY 

(t/ha)

{dnUZ 
`mo½` H§$X 
(à{VeV)
MB (%)

Am¡gV 
H§$Xr` 
^ma 

(J«m_)
ABW 

(g)

Omo‹S> dmbo 
H§$X

(à{VeV) 
Double
s (%)

Vmoa dmbo 
H§$X

(à{VeV)
Bolters 

(%)

Hw$b 
KwbZerb 

R>mog 
nXmW© A§e

TSS 
(�Brix)

Vw‹S>mB© 
_| bJZo 
dmbm 
g_` 
({XZ)
DTH

Ajr` 
: Y«wdr` 

E:P

gd©loð> VwbZr` 
{H$ñ_ ^r_m 

gwna H$s VwbZm 
_| g§H$a AmoO
Heterosis 

over Bhima 
Super

E_Eg 1600 E x AmaOrnr 4 
MS1600A x RGP-4

27.33 100 66.00 0.00 0.00 112.02

E_Eg 222 E x Ho$EM-E_-2
MS222A x KH-M-2

24.00 100 66.00 0.00 0.00 86.19

E_Eg 65 E x AmaOrnr 5 
MS65A x RGP-5

21.33 100 62.00 0.00 0.00 11.13 110 1.02 65.48

E_Eg 111 E x Ho$EM-E_-2 
MS111A x KH-M-2

19.33 100 59.00 0.00 0.00 10.40 110 1.04 49.96

E_Eg 111 E x 546-S>rAma 
MS111A x 546-DR

18.56 87.79 49.50 0.00 0.00 10.80 110 1.05 43.99

E_Eg 65 E x 1630
MS65A x 1630

12.67 66.09 38.00 0.00 0.00 11.90 110 1.03 -

E_Eg 222 E x 1613
MS222A x 1613

11.22 53.16 50.50 0.00 0.00 10.80 110 1.04 -

^r_m gwna (VwbZr`)
Bhima Super (C)

12.89 43.84 57.28 0.00 0.00 11.24 111 1.02 -

~rS>rAma (VwbZr`) 
BDR (C)

11.61 36.54 51.72 2.07 0.00 11.25 111 1.02 -

Amo[a`ÊQ> (~rEgEg 133) 
(VwbZr`) 
Orient (BSS-133) (C)

2.87 15.75 42.10 4.28 0.00 11.43 110 1.05 -

nwUo ao‹S> (~rEgEg 441) 
(VwbZr`) 
Pune Red (BSS-441) (C)

1.43 6.68 28.13 0.00 15.02 10.88 110 1.03 -

BÝS¡>_ 4 (VwbZr`) 
Indam-4 (C)

0.85 4.77 35.50 0.00 0.00 11.20 110 1.03 -

CV (%) 9.72 6.86 8.65 27.03 48.07 6.56 0.00 - -

LSD (P=0.05) 4.56 5.79 4.97 3.94 11.67 1.20 0.00 - -

(MY: Marketable Yield; MB: Percent Marketable Bulb; ABW: Average Bulb Weight; TSS: Total Soluble 

Solids; DTH: Days to Harvest; E:P- Equatorial to Polar diameter)

(12.89 t/ha) in �ive F hybrids including MS1600A 1 

× RGP-4, MS222A × KH-M-2, MS65A × RGP-5, 

MS111A × KH-M-2 and MS111A × 546-DR with 

uniform bulbs. 

Ho$EM-E_-2, E_Eg 65 E × AmaOrnr 5, E_Eg 111 E ×  
Ho$EM-E_-2 VWm E_Eg 111 E × 546 - S>rAma _| 
EH$g_mZ AmH$ma Ho$ H§$Xm| Ho$ gmW 44 à{VeV go ̂ r A{YH$ H$s 
{dnUZ ̀ mo½` CnO XO© H$s JB©&  

Vm{bH$m 2.9 : Iar\$ 2020 Ho$ Xm¡amZ gd©loð> àXe©Z H$aZo dmbo gmV F  g§H$a 1
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Further, 110 F  hybrids of red onion were 1

developed by crossing between �ive 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 are in 

progress. Evaluation of 9 synthetic crosses made 

between selected six elite lines and evaluation are 

in progress. 

F  Hybrids under All India Network Research 1

Project on Onion and Garlic (AINRPOG)

Three red onion F  hybrids viz.; DOGR Hy-73, Hy-1

173 and Hy-179 have been introduced in All India 

Network Research Project on Onion and Garlic 

(AINRPOG) trials as IET during 2019-20. 

nwZ: namJH$m| Ho$ ê$n _| M`{ZV 22 loð> d§eH«$_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«$_ (E_Eg 48 E, E_Eg 65 
E, E_Eg 111 E, E_Eg 222 E VWm E_Eg 1600 E) Ho$ 

~rM g§H$aU H$amH$a bmb ß`mO Ho$ Hw$b F  g§H$a {dH${gV {H$E 1

JE& BZ g§H$a {H$ñ_m| H$m _yë`m§H$Z {H$`m Om ahm h¡& M`{ZV N>: 
loð> d§eH«$_m| Ho$ ~rM {H$E JE Zm¡ H¥${Ì_ H«$mg H$m _yë`m§H$Z H$m`© 
àJ{V na h¡&  

ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ 
n[a`moOZm Ho$ A§VJ©V  F  g§H$a 1

df© 2019-20 Ho$ Xm¡amZ AmB©B©Q>r Ho$ ê$n _| ß`mO Ed§ bhgwZ 
na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm narjUm| _| 

bmb ß`mO Ho$ VrZ F  g§H$am| `Wm S>rAmoOrAma hmB{~«S> 73, 1

hmB{~«S> 173 Am¡a hmB{~«S> 179 H$mo em{_b {H$`m J`m& 

  
S>rAmoOrAma hmB{~«S>-179 S>rAmoOrAma hmB{~«S>-73 S>rAmoOrAma hmB{~«S>-173 

DOGR Hy-179DOGR Hy-73 DOGR Hy-173

Fig. 2.2: Bulb photos of F hybrids DOGR Hy-73, DOGR Hy-173 and DOGR Hy-1791 

{MÌ 2.2 : F g§H$am| S>rAmoOrAma hmB{~«S> 73, S>rAmoOrAma hmB{~«S> 173 VWm S>rAmoOrAma hmB{~«S> 179 Ho$ H§$X Ho$ {MÌ 1

Development of male sterile lines and inbreds 

in onion

Puri�ication and multiplication of �ive red onion 

male sterile lines were continued with the selected 

bulbs. Nine combinations in BC  stage and one 1

combination in BC  stage for transfer of male 3

sterility in different varietal background of DOGR 

varieties (Bhima Super, Bhima Dark Red, Bhima 

K i r a n ,  B h i m a  S h a k t i  a n d  D O G R- 1 1 3 3 ) . 

Development of inbred lines from single bulb of 

selected parents (28 inbreds in I , 3 inbreds in I  1 3

and 1 inbred in I  stage) are in progress.4

ß`mO _| Za d§Ü` d§eH«$_m| Am¡a A§V: àOmV H$m {dH$mg 

nm§M bmb ß`mO Za d§Ü` d§eH«$_m| H$m ew{ÕH$aU Am¡a 
JwUZrH$aU H$m H$m`© M`{ZV H§$Xm| Ho$ gmW Omar aIm J`m& 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s {H$ñ_m| (^r_m gwna, 
^r_m S>mH©$ ao‹S>, ^r_m {H$aZ, ^r_m e{º$ VWm S>rAmoOrAma 
1133) H$s {^Þ {H$ñ_r` n¥ð>^y{_ _| Za d§Ü`Vm H$m 

ñWmZmÝVaU H$aZo Ho$ {bE BC  AdñWm _| Zm¡ g§`moOZm| Am¡a 1

BC  AdñWm _| EH$ g§`moOZ H$mo AmO_m`m J`m& M`{ZV n¡V¥H$ 3

(I  _| 28 A§V: àOmV, I  _| 3 A§V: àOmV VWm I  AdñWm _| 1 1 3 4

A§V: àOmV) Ho$ EH$b H§$X go A§V: àOmV d§eH«$_m| H$m {dH$mg 
H$aZo H$s à{H«$`m àJ{V na h¡&
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ICAR-DOGR Varieties Registered with PPV & 

FRA

Four extant onion varieties (Bhima Shakti, Bhima 

Light Red, Bhima Dark Red and Bhima Super) 

have been registered with PPV & FRA, New Delhi 

for its protection. 

One onion variety Bhima Shweta and one garlic 

variety Bhima Purple are under registration by 

PPV & FRA.

nm¡Y {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© 
{X„r Ho$ gmW n§OrH¥$V {ZXoemb` H$s {H$ñ_| 

ß`mO H$s Mma àM{bV {H$ñ_m| (^r_m e{º$, ^r_m bmBQ> ao‹S>, 
^r_m S>mH©$ ao‹S> Am¡a ̂ r_m gwna) 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 h¡& ß`mO H$s EH$ {H$ñ_ Zm_V: ̂ r_m œoVm 
Am¡a bhgwZ H$s EH$ {H$ñ_ Zm_V: ^r_m nn©b H$s nm¡Ym {H$ñ_ 
Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r _| n§OrH$aU 
à{H«$`m àJ{V na h¡&  

Fig.2.3: Varieties Registered with PPV & FRA

^r_m e{º$ 
Bhima Shakti

 ^r_m bmBQ> ao‹S>
Bhima Light Red

^r_m S>mH©$ ao‹S>
Bhima Dark Red

^r_m gwna 
Bhima Super

2.3. àg§ñH$aU Ed§ {Z`m©V à`moOZ hoVw ß`mO H$s 
àOZZ {H$ñ_| 

a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO àOZZ d§eH«$_m| H$m _yë`m§H$Z 

Hw$b 178 àOZZ d§eH«$_m| (39 àJV, 107 _¡qgJ VWm 32 
loð> d§eH«$_) H$m _yë`m§H$Z VwbZr` {H$ñ_ ^r_m œoVm Ho$ gmW 
{H$`m J`m& VwbZr` {H$ñ_ Ho$ _wH$m~bo VrZ d§eH«$_m| _| Hw$b 
CnO Am¡a {dnUZ `mo½` CnO C„oIZr` ê$n go H$ht A{YH$ 
nmB© JB©& VwbZr` {H$ñ_ ̂ r_m œoVm _| Ohm§ Hw$b CnO (46.72 
Q>Z/ho.) Ed§ {dnUZ ̀ mo½` CnO (47.43 Q>Z/ho.) hm{gb H$s 
JB© dht BgH$s VwbZm _| S>ãë`y 439 _| A{YH$V_ {dnUZ ̀ mo½` 
CnO (51.25 Q>Z/ho.) Ed§ VXþnamÝV S>ãë`y 125 E_-1 
(50.43 Q>Z/ho.) H$s {dnUZ `mo½` CnO hm{gb H$s JB©& BZ 
d§eH«$_m| _| {dnUZ `mo½` CnO H$s gr_m 19.27 go 51.25 
Q>Z/hoŠQ>o`a Ho$ _Ü` XO© H$s JB©& a~r _m¡g_ H$s VwbZm _| Vmoa 
dmbo H§$Xm| H$s H$_ g§»`m XoIr JB© Omo {H$ 0 go 4.26 à{VeV H$s 
gr_m _| Wr O~{H$ 105 d§eH«$_ Vmoa dmbo H§$Xm| go nyar Vah _wº$ 
Wo& ̂ ÊS>maU Ho$ Mma _mh CnamÝV, Ý`yZV_ ̂ ÊS>maU ZwH$gmZ H$mo 
d§eH«$_ S>ãë`y 418 E_-1 (15.55%)  _| Ed§ VXþnamÝV S>ãë`y 
508 E_-8 (19.17%) _| nm`m J`m O~{H$ VwbZr` {H$ñ_ _| 
`h 53.58 à{VeV XO© {H$`m J`m& XO© {H$`m J`m ^ÊS>maU 
ZwH$gmZ 15.55 go 80.45 à{VeV H$s gr_m _| Wm&  

                
{MÌ 2.3 : nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU _| n§OrH¥$V {H$ñ_| 

2.3. Breeding onion varieties for pro-

cessing and export

Evaluation of white onion breeding lines 

during Rabi Season

A total of 178 breeding lines (39 advances, 107 

massing and 32 elite lines) were evaluated and 

compared with check Bhima Shweta. Three lines 

for total yield and marketable yield were 

signi�icantly superior over check variety. Highest 

marketable yield was observed in W-439 M-6 

(51.25 t/ha) over check Bhima Shweta (46.72 & 

47.43 t/ha, respectively) followed by line W-125 

M-1 (50.43 t/ha for marketable yield). Marketable 

yield in the lines ranged from 19.27 to 51.25 t/ha. 

Bolters were less during rabi season ranged from 0 

to 4.26% and 105 lines were bolter free. The line 

W-418 M-1 showed minimum storage loss 

(15.55%) followed by W-508 M-8 (19.17%) over 

check (53.58%) after 4 months of storage, where 

storage losses ranged between 15.55 to 80.45% in 

these lines.
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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§$X ^ma 
(J«m_) 

MBW(g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e  
TSS (oBrix)

Omo‹S> dmbo H§$X 
(à{VeV) 
Doubles

(%)

EgEb 4 E_ 
(à{VeV) 

SL4M (%)

S>ãë`y 439 E_ - 6 
W-439 M-6

52.68 51.25 79.44 12.34 2.60 24.12

S>ãë`y 448 
W-448

51.77 49.94 84.03 12.00 0.57 75.78

S>ãë`y 125 E_-1 
W-125 M-1

50.82 50.43 78.44 12.32 0.00 50.41

S>ãë`y 353 E_-1 
W-353 M-1

47.88 47.88 77.53 11.20 0.00 34.17

S>ãë`y 385 E_-1 
W-385 M-1

47.58 47.58 75.88 12.01 0.00 28.99

^r_m œoVm 
Bhima Shweta

47.43 46.72 81.78 12.33 0.00 53.58

C.D. 5% 2.87 3.00 7.16 1.49 1.30 9.84

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§ 

(TY:Total Yield; MY: Marketable Yield  MBW: Marketable Bulb Weight; TSS: Total Soluble Solids;  SL4M: 

Storage Loss in 4 Months )

Fig. 2.4: White onion advance breeding lines

{MÌ 2.4 : g\o$X ß`mO Ho$ àJV àOZZ d§eH«$_ 

Evaluation of white onion high TSS lines 

during Rabi Season 

A total of 62 high TSS lines were evaluated and 

compared with check Bhima Shweta. Two lines for 

total yield and marketable yield were signi�icantly 

a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ Cƒ Q>rEgEg _mÌm 
dmbo d§eH«$_m| H$m _yë`m§H$Z 

g\o$X ß`mO Ho$ Cƒ Hw$b KwbZerb R>mog nXmW© _mÌm dmbo Hw$b 
62 d§eH«$_m| H$m _yë`m§H$Z VwbZr` {H$ñ_ ^r_m œoVm Ho$ gmW 
{H$`m J`m& Hw$b CnO Am¡a {dnUZ `mo½` CnO Ho$ _m_bo _| Xmo 
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Vm{bH$m 2.11 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 2.11: 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§$X ^ma 
(J«m_) 

MBW (g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e  
TSS (�Brix)

Omo‹S> dmbo 
H§$X 

(à{VeV) 
Double

(%)

EgEb 4 
E_ 

(à{VeV) 
SL4M 
(%)

S>ãë`yEMQ>r~r - 1 E - OrQ>r - 18 - Eggr - 
E_ - 7 
WHTB-1A-GT-18-SC-M-7

57.59 57.59 89.50 16.61 0.00 23.65

EMQ>r - OrAma - 1 gr - E_ - 8 (<15.0)
HT-GR-1C-M-8 (<15.0)

56.69 56.69 105.44 13.84 0.00 31.09

EMQ>r - OrAma - 2 gr - E_ - 7 S>rE_gr 
HT-GR-2C-M-7 DMC

52.29 52.19 83.32 14.65 0.00 49.67

d§eH«$_ VwbZr` {H$ñ_ H$s VwbZm _| ~ohVa nmE JE& Cƒ Hw$b 
KwbZerb R>mog nXmW© A§e dmbo BZ d§eH«$_m| ̀ Wm S>ãë`yEMQ>r~r 
-1 E - OrQ>r - 18 - Eggr - E_ - 7 (57.59 Q>Z/ho.), 
EMQ>r - OrAma - 1 gr - E_ - 8 (<15.0) (56.69 
Q>Z/ho.) VWm EMQ>r - OrAma - 2 gr - E_ - 7 S>rE_gr - 
OrQ>r - 18 (52.19 Q>Z/ho.) _| VwbZr` {H$ñ_ (49.44 
Q>Z/ho.) H$s VwbZm _| {dnUZ `mo½` CnO H$ht A{YH$ hm{gb 
H$s JB©& BZ Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo d§eH«$_m| _| 
{dnUZ ̀ mo½` CnO 18.74 go 57.59 Q>Z/hoŠQ>o`a H$s gr_m _| 
nmB© JB©& Hw$b KwbZerb R>mog nXmW© A§e H$s _mÌm 13.07 
à{VeV (^r_m œoVm) go boH$a 16.72 à{VeV (EMQ>r - 
OrAma - 2 E - E_ - 8  EgOrQ>r 18) Ho$ _Ü` nmB© JB©& Hw$b 
59 d§eH«$_ Vmoa dmbo H§$Xm| go _wº$ Wo& g^r d§eH«$_m| _| amonU Ho$ 
122 {XZ CnamÝV IwXmB© H$s JB©& Vmoa dmbo H§$Xm| H$s gr_m 0 go 
2.69 à{VeV Ho$ ~rM Wr Am¡a ^ÊS>maU Ho$ Mma _mh CnamÝV 
^ÊS>maU ZwH$gmZ H$s gr_m 20.38 go 61.42 à{VeV Ho$ ~rM 
nmB© JB© O~{H$ Xmo d§eH«$_m| S>ãë`yEMQ>rEg - 15 - 18 - E_ 
- 8 - E_gr (20.38 à{VeV) Am¡a S>ãë`yEMQ>rEg - 15 - 
18 - E_ - 8 - Eggr (23.13 à{VeV) _| VwbZr` {H$ñ_ 
^r_m œoVm (34.70 à{VeV) Ho$ _wH$m~bo H$_ ^ÊS>maU 
ZwH$gmZ XO© {H$`m J`m&  

superior as compared to check variety. Marketable 

yield in these high TSS lines viz. WHTB-1A-GT-18-

SC-M-7 (57.59 t/ha), HT-GR-1C-M-8 (<15.0) 

(56.69) and HT-GR-2C-M-7 DMC-GT-18 (52.19 

t/ha) was higher than the check (49.44 t/ha). 

Marketable yield in high TSS lines ranged from 

18.74 to 57.59 t/ha. TSS ranged between 13.07% 

(Bhima Shweta) 16.72% (HT-GR-2A-M-8 SGT-18). 

59 lines were observed bolter free. 

All lines were harvested in 122 days after 

transplanting. Bolters ranged from 0 to 2.69% and 

losses in storage ranged between 20.38 to 61. 42% 

after 4 months of storage and in two lines WHTS-

15-18-M-8-MC (20.38%) and WHTS-15-18-M-8-

SC (23.13%) recorded less storage losses against 

check Bhima Shweta (34.70%). 

EMQ>r - OrAma - 5 ~r - E_ - 7 EgE_gr 
(18.0)
HT-GR-5B-M-7 SMC (>18.0)

47.11 45.38 75.34 15.94 0.00 51.14

EMQ>r - OrAma - 5 ~r - E_ - 7 EgE_gr 
(18.0)
HT-GR-1B-M-7 (15->18.0) Small bulb

45.41 45.41 78.02 16.05 0.00 37.35

Continued on next page..... 
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(TY:Total Yield; MY: Marketable Yield  MBW: Marketable Bulb Weight; TSS: Total Soluble Solids;  SL4M: 

Storage Loss in 4 Months)

Fig.2.5: White onion High-TSS lines during Rabi Season

Evaluation of white and yellow populations 

rose through crosses between long day and 
thshort day onion in 5  generation during Rabi

A total of 13 populations from the long day and 

short day white and yellow onion were evaluated 
thin 5  generation and compared to the check Bhima 

Shweta. Marketable yield in these populations 

ranged between 21.17 to 51.38 t/ha. Two 

populations from the crosses viz. F-6 × L-12 (W) 

F5M4 DOGR (51.38 t/ha) and B-2 x K-11 (Y) F6M5 

SNGOP (42.74 t/ha) were superior over check 

Bhima Shweta (39.81 t/ha). Storage losses after 4 

months were 27.71% in F-6 × L-12 (W) F5M4 and 

35.98% in F-6 × M-13 (Y) F6M4. In check variety, 

the losses was 37.64%. Bolters were less than 5% 

in these populations. The character for shape, size 

and thin neck, thickness of the bulbs with good 

storability could be transferred in short day onion 

d§eH«$_ 
Lines

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  
TSS (�Brix)

Omo‹S> dmbo 
H§$X 

(à{VeV) 
Double

(%)

EgEb 4 
E_ 

(à{VeV) 
SL4M 
(%)

{MÌ 2.5 : a~r _m¡g_ Ho$ Xm¡amZ Cƒ Q>rEgEg _mÌm dmbo g\o$X ß`mO Ho$ d§eH«$_ 

a~r _m¡g_ Ho$ Xm¡amZ nm§Mdt nr‹T>r _| XrK© àXr{á H$mb VWm 
bKw àXr{á H$mb dmbr ß`mO {H$ñ_m| Ho$ ~rM g§H$aU 
H$amH$a CËnÞ g\o$X Ed§ nrbr ß¶mO H$m _yë`m§H$Z 

XrK© àXr{á H$mb VWm bKw àXr{á H$mb dmbo g\o$X Ed§ nrbo 
ß`mO go Hw$b 13 g§»`m AWdm nmnwboeZ H$m _yë`m§H$Z nm§Mdt 
nr‹T>r _| {H$`m J`m Am¡a VwbZr` {H$ñ_ ̂ r_m œoVm Ho$ gmW BZH$s 
VwbZm H$s JB©& BZ g§»`m _| {dnUZ `mo½` CnO 21.17 go 
51.38 Q>Z/hoŠQ>o`a Ho$ ~rM nmB© JB©& VwbZr` {H$ñ_ ̂ r_m œoVm 

(39.81 Q>Z/ho.) Ho$ _wH$m~bo _| H«$mg `Wm E\$ 6 × Eb 12 
(g\o$X) E\$ 5 E_ 4 S>rAmoOrAma (51.38 Q>Z/ho.) Am¡a ~r-

2 × Ho$-11 (nrbr) E\$ 6 E_ 5 EgEZOrAmonr (42.74 
Q>Z/ho.) go àmá g§»`m ~ohVa nmB© JBª& ^ÊS>maU Ho$ Mma _mh 

CnamÝV E\$-6 × Eb-12 (g\o$X) E\$ 5 E_ 4 _| 27.71 

à{VeV O~{H$ E\$ 6 × E_ 13 (nrbr) E\$ 6 E_ 4 _| 35.98 
à{VeV ̂ ÊS>maU ZwH$gmZ XO© {H$`m J`m O~{H$ BgHo$ _wH$m~bo 
VwbZr` {H$ñ_ _| ̀ h ZwH$gmZ 37.64 à{VeV Wm& BZ g§»`m _| 
Vmoa dmbo H§$Xm| H$s g§»`m 5 à{VeV go ^r H$_ Wr& AÀN>r 

^r_m œoVm (VwbZr`)/Bhima Shweta (C) 49.44 49.44 79.24 13.07 0.00 34.70

C.D. 5% 3.94 3.85 8.31 0.92 - 8.82

Continued from previous page..... 
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Table 2.12: High yielding accessions of SNG cross during rabi season

and further puri�ication is in progress. White and 

yellow bulbs from �ifteen populations were 

selected and sent to CITH, Srinagar for seed 

production. 

Remaining 50 % bulbs of these lines were planted 

at ICAR-DOGR to force for �lowering under short 

day conditions.

_m¡g_ /Season {dnUZ `mo½` CnO (Q>Z/ho.) Ho$ {bE EgEZOr H«$mg
SNG Crosses for Marketable yield (t/ha)

à{VeV ^ÊS>maU ZwH$gmZ 
Percent storage losses

  a~r / Rabi E\$ 6 x Eb 12 (g\o$X) E\$ 5 E_ 4 S>rAmoOrAma 
(51.38)
F-6 x L-12 (W) F5M4 DOGR (51.38)

~r 2 x Ho$-11 (nrbr) E\$ 6 E_ 5 
EgEZOrAmonr (42.74)  
B-2 x K-11 (Y) F6M5 SNGOP (42.74)

E\$ 6 x Eb 12 (g\o$X) E\$ 5 E_ 4 (27.71) 
F-6 x L-12 (W) F5M4  (27.71)

E\$ 6  x  E_ 13 (nrbr) E\$ 6 E_ 4 
(35.98) 
F-6 x M-13 (Y) F6M4 (35.98)

^r_m œoVm (VwbZr`)
Bhima Shweta (C )

39.81 37.64

Evaluation of white onion advance / initial 

breeding lines duringkharif

During kharif 2020, total 42 advance and initial 

breeding lines (20 advance lines, 14 massing lines 

and 8 elite lines) were evaluated along with check 

Bhima Shubhra. Despite of heavy rains during 

harvesting and anthracnose disease marketable 

yield ranged from 0.95 to 9.38 t/ha in these lines. 

Two lines were signi�icantly superior for 

marketable yield (8.77 -14.61 t/ha) over Bhima 

Shubhra (5.12 t/ha).

^ÊS>maU j_Vm Ho$ gmW AmH¥${V, AmH$ma Am¡a nVbr J«rdm, H§$Xm| 
H$s _moQ>mB© dmbo JwUm| H$mo bKw àXr{áH$mb dmbr ß`mO {H$ñ_m| _| 
ñWmZmÝV[aV {H$`m Om gH$m Am¡a BZ_| nwZ: ew{ÕH$aU H$m H$m`© 
àJ{V na h¡& n§Ðh g§»`m go g\o$X Ed§ nrbr g§»`m H$m M`Z 
H$aHo$ Cgo grAmB©Q>rEM, lrZJa _| ~rO CËnmXZ Ho$ {bE ^oOm 
J`m& BZ d§eH«$_m| Ho$ eof 50 à{VeV H§$Xm| H$mo bKw àXr{á H$mb 
n[apñW{V`m| Ho$ A§VJ©V nwînZ Ho$ {bE ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` _| amonm J`m&

Vm{bH$m 2.12 : a~r _m¡g_ Ho$ Xm¡amZ EgEZOr H«$mg H$s Cƒ CnOerb àm{á`m§ 

Iar\$ _m¡g_ _| g\o$X ß`mO Ho$ àJV/àma§{^H$ àOZZ 
d§eH«$_m| H$m _yë`m§H$Z 

Iar\$ 2020 Ho$ Xm¡amZ, VwbZr` {H$ñ_ ^r_m ew^«m Ho$ gmW 
gmW Hw$b 42 àJV Ed§ àma§{^H$ àOZZ d§eH«$_m| (20 àJV 
d§eH«$_, 14 _¡qgJ d§eH«$_ VWm 8 loð> d§eH«$_) H$m _yë`m§H$Z 
{H$`m J`m& Vw‹S>mB© AWdm IwXmB© Ho$ g_` ^mar dfm© hmoZo Am¡a 
E§W«oŠZm°O  amoJ hmoZo Ho$ H$maU BZ d§eH«$_m| _| {dnUZ ̀ mo½` CnO 
H$s gr_m 0.95 go 9.38 Q>Z/hoŠQ>o`a XO© H$s JB©& {dnUZ 
`mo½` CnO Ho$ g§~§Y _| VwbZr` {H$ñ_ ^r_m ew^«m (5.12 
Q>Z/ho.) Ho$ _wH$m~bo _| Xmo d§eH«$_ (8.77 go 14.61 Q>Z/ho.) 
C„oIZr` ê$n go H$ht ~ohVa Wo   

Table 2.13: 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§$X ^ma (J«m_) 

MBW (g)

Hw$b KwbZerb 
R>mog nXmW© A§e  
TSS (�Brix)

Omo‹S> dmbo H§$X 
(à{VeV) 

Double (%)

S>ãë`y 406 B©Eb 7 
W-406 EL-7

15.62 6.82 55.89 11.40 0.00

Vm{bH$m 2.13 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

Continued on next page..... 
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Evaluation of white onion High TSS lines 

during  kharif

A total of 32 high TSS rabi onion lines were 

evaluated to see the performance during 

kharif season. The range of marketable yield 

was between 0.15 to 7.89 t/ha. In high TSS 

lines HT-GR-1A-M-8 SGT-18 and HT-GR-1A-M-8-S-

SC (15-17.8) GT-18 marketable yield was 7.89 

and 6.52 t/ha. None of the lines were superior 

as compared to kharif check Bhima Shubhra 

(16.27 t/ha). 

Evaluation of white onion advance / initial 

breeding lines during late  kharif

66 advance and initial breeding lines (25 advance, 

29 massing and 12 elite lines) were evaluated and 

compared with check Bhima Shubhra. Three lines 

were signi�icantly superior for total yield as 

compared to check Bhima Shubhra (33.33 t/ha). 

Highest marketable yield was recorded in W-402 

AD-4 (36.62 t/ha) followed by line W-443 M-7 

(32.66 t/ha) whereas, it was 28.15 t/ha in check 

variety. Bolters are major problem during late 

Iar\$ _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© 
A§e dmbo g\o$X ß`mO H$m _yë`m§H$Z

Iar\$ _mg¡ _ H$o  Xma¡ mZ àXeZ©  H$mo XIo Zo H$o  {bE Cƒ H$w b 
Kbw Zerb R>mgo  nXmW© Ae§  dmbo H$w b 32 de§ H$« _m| H$m _ëy `mH§ $Z 
{H$`m J`m& BZ_| {dnUZ `m½o ` CnO H$s gr_m 0.15 go 7.89 
Q>Z/hŠo Q>̀o a H$o  ~rM nmB© JB&©  Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  
dmbo de§ H$« _m| _| EMQ>r-OrAma-1 E-E_-E_ EgOrQ>r 18 Ama¡  
EMQ>r-OrAma-1 E-E_-8-Eg-Eggr (15-17.8) OrQ>r-
18 _| hm{gb H$s JB© {dnUZ `m½o ` CnO H$« _e: 7.89 Q>Z/h.o  
Ed§ 6.52 Q>Z/h.o  Wr& Iar\$ H$s Vbw Zr` {H$ñ_ ^r_m eŵ m«  
(16.27 Q>Z/h.o ) H$o  _Hw $m~bo _| H$mBo © ̂ r de§ H$« _ ~ho Va Zht Wm& 

nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ àJV/àma§{^H$ 
àOZZ d§eH«$_m| H$m _yë`m§H$Z

Hw$b {N>`mgR> àJV Ed§ àma§{^H$ àOZZ d§eH«$_m| (25 àJV, 
29 _¡qgJ VWm 12 loð> d§eH«$_) H$m _yë`m§H$Z {H$`m J`m Am¡a 
BZH$s VwbZm ^r_m ew^«m {H$ñ_ Ho$ gmW H$s JB©& Hw$b CnO Ho$ 
_m_bo _| VrZ d§eH«$_ C„oIZr` ê$n go VwbZr` {H$ñ_ ^r_m 
ew^«m (33.33 Q>Z/ho.) go ~ohVa nmE JE& Ohm§ VwbZr` {H$ñ_ 
_| {dnUZ `mo½` CnO 28.15 Q>Z/ho. XO© H$s JB© dht BgH$s 
VwbZm _| S>ãë`y 402 ES>r 4 (36.62 Q>Z/ho.) Ed§ VXþnamÝV 
S>ãë`y 443 E_-7 (32.66 Q>Z/ho.) H$s C„oIZr` ê$n go 

S>ãë`y 408 B©Eb 8 
W-408 EL-8

14.71 8.80 37.85 11.48 0.00

S>ãë`y 408 B©Eb 8 
W-439 M-9

14.25 8.92 50.64 11.34 5.62

S>ãë`y 439 E_-6 
W-439 M-6

12.64 9.38 42.92 11.58 0.00

S>ãë`y 448 ~rAma 9 
W-448 BR-9

12.47 4.78 50.11 11.60 2.88

^r_m ew^«m (VwbZr`) 
Bhima Shubhra (C)

12.75 5.12 41.39 11.46 6.49

C.D. 5% 3.88 2.89 8.99 0.28 4.64

d§eH«$_ 
Lines

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  
TSS (�Brix)

Omo‹S> dmbo H§$X 
(à{VeV) 

Double (%)

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids;  SL4M: 

Storage Loss in 4 Months)

Continued from previous page..... 
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H$ht A{YH$ {dnUZ `mo½` CnO XO© H$s JB©& nN>oVr Iar\$ 
_m¡g_ Ho$ Xm¡amZ Vmoa dmbo H§$Xm| H$s g_ñ`m à_wI Wr Omo {H$ BZ 
d§eH«$_m| _| 0 go 22.53 à{VeV H$s gr_m _| Wr bo{H$Z Xmo 
d§eH«$_ nyar Vah go Vmoa dmbo H§$Xm| go _wº$ Wo& ̂ ÊS>maU Ho$ Mma 
_mh CnamÝV 15.83 go 61.18 à{VeV H$s gr_m _| ̂ ÊS>maU 
ZwH$gmZ XoIZo H$mo {_bm& S>ãë`y 507 E_ 3 (15.83 à{VeV) 
VWm S>ãë`y 172 ES>r 5 (18.36 à{VeV) _| Ohm§ 20 à{VeV 
go ̂ r H$_ ̂ ÊS>maU ZwH$gmZ XO© {H$`m J`m dht VwbZr` {H$ñ_ 
_| ̀ h ZwH$gmZ 35.98 à{VeV nm`m J`m&  

kharif, where it ranged from 0 to 22.53% in these 

lines and two lines were bolter free. Storage loss in 

these lines ranged from 15.83 to 61.18% after 4 

months of storage. Less than 20% storage losses 

were recorded in W-507 M-3 (15.83%) and W-172 

AD-5 (18.36%) whereas in check variety losses 

were 35.98%.

Vm{bH$m 2.14 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
Table 2.14: 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)

{dnUZ 
`mo½` H§$X 

^ma (J«m_) 
MBW (g)

Hw$b 
KwbZerb R>mog 

nXmW© A§e  
TSS (�Brix)

Omo‹S> dmbo H§$X 
(à{VeV) 
Doubles 

(%)

Vmoa dmbo H§$X 
(à{VeV) 
Bolters 

(%)

EgEb 4 E_ 
(à{VeV) 

SL4M 
(%)

S>ãë`y 443 E_-7
W-443 M-7

40.49 32.66 65.52 12.85 10.22 9.35 26.16

S>ãë`y 402 ES>r'4
W-402 AD-4

39.99 36.62 71.65 11.45 1.48 4.78 35.89

S>ãë`y 353 E_-4
W-353 M-4

39.30 30.89 76.19 11.75 11.12 6.03 31.57

S>ãë`y 448 ~rAma-10 
W-448 BR-10

36.11 25.00 73.53 12.28 4.84 19.62 25.56

S>ãë`y 440 E_-4
W-440 M-4

34.37 30.30 75.77 12.07 4.68 5.06 27.24

^r_m ew^«m 
Bhima Shubhra

33.33 28.15 75.96 11.77 1.07 10.63 35.98

C.D. 5% 4.19 4.70 12.39 1.22 6.20 8.33 22.93

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids;  SL4M: 

Storage Loss in 4 Months)

gd©loð> àJV àOZZ d§eH«$_ / Best advance breeding lines photographs

Fig.2.6: White Onion Advance breeding lines during late kharif
{MÌ 2.6 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ àJV àOZZ d§eH«$_ 
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Evaluation of white onion bolter tolerant lines 

during late kharif

Eight LG lines were evaluated and compared to 

check Bhima Shubhra. All the lines were at par for 

marketable yield as compared to check variety, but 

bolters in these lines were less. White Genepool 

LG-107-6 (25.25 t/ha) and Bhima Shubhra (24.22 

t/ha) were bolter tolerant and bolters were less 

than 5% in �ive lines. 

Marketable yield in check was 25.32 t/ha and 

bolters was 12.37%. Bolters in these lines ranged 

from 0 to 7.11%. Storage losses in line White 

Genepool LG-107-6 (20.67%) and W. Gp Comp. 

LG-107-6 (28.18%) as compared with the check 

Bhima Shubhra (32.87%) and maximum storage 

loss was 78.74% in these lines.

Evaluation of white onion high TSS lines during 

late kharif

Total nine high TSS rabi lines were evaluated and 

compared with Bhima Shubhra during late 

kharif. None of the lines were superior over 

check variety for yield, whereas TSS in all the 

high TSS lines was above 15% and maximum 

17.86% in WHTS-GT-18-M-8-MC over check 

variety Bhima Shubhra (12.40%). Marketable 

yield in high TSS line HT-GR-1B-M-8 SGT-18 was 

15.55 t/ha and in WHTB-3C-GT-18-MC-M-7 it 

was 13.29 t/ha over check variety (27.2 t/ha). 

Storage losses in these lines ranged between 

23.84 to 46.59% as compared with check Bhima 

Shubhra (48.42%). Four lines recorded above 

94% of bulbs having average population TSS 

above 15%. Line WHTS-GT-18-M-8-MC recorded 

100% bulbs above 15% TSS with 17.86% 

average TSS whereas lines WHT-23 A-1 (15-

17.8) Big bulb, HT-GR-5B-M-7 SGT-18, HT-GR-

1B-M-8 SGT-18 recorded 97.67%, 94.44% and 

94.2% bulbs having TSS above 15% with average 

TSS of 16.59, 16.58 and 17.09%, respectively. 

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

VwbZr` {H$ñ_ ̂ r_m ew^«m Ho$ gmW VwbZm H$aVo hþE AmR> EbOr 
d§eH«$_m| H$m _yë`m§H$Z {H$`m J`m& g^r d§eH«$_ {dnUZ `mo½` 
CnO Ho$ _m_bo _| VwbZr` {H$ñ_ Ho$ g_Vwë` nmE JE bo{H$Z BZ 
d§eH«$_m| _| VwbZr` {H$ñ_ Ho$ _wH$m~bo Vmoa dmbo H§$Xm| H$s g§»`m 
H$_ Wr& g\o$X OrZnyb EbOr 107-6 (25.25 Q>Z/ho.) 
VWm ^r_m ew^«m (24.22 Q>Z/ho.) Vmoa dmbo H§$Xm| Ho$ à{V 
g{hîUw Wo Am¡a nm§M d§eH«$_m| _| Vmoa dmbo H§$Xm| H$s g§»`m 5 
à{VeV go ^r H$_ Wr& VwbZr` {H$ñ_ _| {dnUZ `mo½` CnO 
25.32 Q>Z/hoŠQ>o`a Wr Am¡a Vmoa dmbo H§$Xm| H$s g§»`m 12.37 
à{VeV Wr& BZ d§eH«$_m| _| Vmoa dmbo H§$Xm| H$s g§»`m 0 go 7.11 
à{VeV Ho$ ~rM XO© H$s JB©& ^ÊS>maU ZwH$gmZ d§eH«$_ g\o$X 
OrZnyb EbOr 107-6 (20.67 à{VeV) VWm S>ãë`y Ornr 
H$ån. EbOr 107-6 (28.18 à{VeV) _| VwbZr` {H$ñ_ 
^r_m ew^«m (32.87 à{VeV) Ho$ _wH$m~bo _| H$_Va ^ÊS>maU 
ZwH$gmZ XO© {H$`m J`m Am¡a BZ d§eH«$_m| _| XO© {H$`m J`m 
A{YH$V_ ̂ ÊS>maU ZwH$gmZ 78.74 à{VeV Wm&   

nN>oVr 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

nN>Vo r Iar\$ _mg¡ _ H$o  Xma¡ mZ Vbw Zr` {H$ñ_ ̂ r_m eŵ m«  H$o  gmW 
Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  (Q>rEgEg) dmbo H$w b Zm¡ a~r 
de§ H$« _m| H$m Vbw ZmË_H$ _ëy `mH§ $Z {H$`m J`m& Cƒ Q>rEgEg dmbo 
g^r de§ H$« _m| _| Q>rEgEg 15 à{VeV go A{YH$ Wm Ama¡  Vbw Zr` 
{H$ñ_ ̂ r_m eŵ m«  H$s Vbw Zm _| S>ãë`Ey MQ>rEg - OrQ>r - 18 - 
E_ - 8 - E_gr _| A{YH$V_ XO© {H$`m J`m& {dnUZ `m½o ` 
CnO Cƒ Q>rEgEg dmbo de§ H$« _ EMQ>r - OrAma - 1 ~r - E_ 
- 8 EgOrQ>r - 18 _| 15.55 Q>Z/h.o  Ama¡  S>ãë`Ey MQ>r~r - 3 
gr - OrQ>r - 18 - E_gr - E_ - 7 _| 13.29 Q>Z/h.o  XO© 
H$s JB© O~{H$ Vbw Zr` {H$ñ_ _| ̀ h 27.2 Q>Z/h.o  XO© H$s JB&©  
BZ de§ H$« _m| _| ̂ ÊS>maU ZHw $gmZ 23.84 go 46.59 à{VeV H$s 
gr_m _| XO© H$s JB© O~{H$ BgH$o  _Hw $m~bo Vbw Zr` {H$ñ_ ^r_m 
eŵ m«  _| ̀ h 48.42 à{VeV XO© H$s JB&©  Mma de§ H$« _m| _| Amg¡ V 
g»§ `m dmbo 94 à{VeV go A{YH$ H$§ Xm| _| Q>rEgEg H$m _mZ 15 
à{VeV go A{YH$ Wm& de§ H$« _ S>ãë`Ey MQ>rEg - OrQ>r - 18 - 
E_ - 8 - E_gr _| 100 à{VeV H$§ Xm| _| 17.86 à{VeV H$o  
Amg¡ V Q>rEgEg H$o  gmW 15 à{VeV go A{YH$ Q>rEgEg XO© 
{H$`m J`m& O~{H$ de§ H$« _ S>ãë`Ey MQ>r 23 E - 1 (15 - 
17.8) ~S‹ >o H$§ X, EMQ>r - OrAma - 5 ~r - E_ - 7 EgOrQ>r - 
18, EMQ>r - OrAma - 1 ~r - E_ - 8 EgOrQ>r-18 _| H$« _e:  
16.59, 16.58  Ed§ 17.09% H$o   Amg¡ V H$o  gmW 15 
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Table 2.15: 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)

{dnUZ 
`mo½` 

H§$X ^ma 
(J«m_) 

MBW (g)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e  
TSS (�Brix)

Omo‹S> dmbo 
H§$X 

(à{VeV) 
Doubles 

(%)

Vmoa dmbo 
H§$X 

(à{VeV)
Bolters 

(%)

EgEb 4 
E_ 

(à{VeV) 
SL4M 
(%)

S>ãë`yEMQ>r~r - 3gr - OrQ>r - 
18 - E_gr - E_ - 7 
WHTB-3C-GT-18-MC-M-7

22.00 13.29 42.73 16.22 23.58 19.75 42.46

S>ãë`yEMQ>r~r - 10 Oo - EbQ>r - 
15 - EgE_gr - E_ - 7 
WHTS-10J-LT-15-SMC-M-7

19.67 12.59 48.41 16.30 15.65 10.30 53.64

EMQ>r - OrAma - 1 ~r - 
E_ - 8  EgOrQ>r - 18  
HT-GR-1B-M-8 SGT-18

18.18 15.55 43.06 17.09 20.06 0.76 30.04

S>ãë`yEMQ>r~r - 6 E\$ - OrQ>r - 
15 - E_ - 7 - E_gr  
WHTB-6F-GT-15-M-7-MC

17.97 11.10 43.14 16.39 11.59 13.78 36.89

EMQ>r - OrAma - 5 ~r - 
E_ - 7 EgOrQ>r - 18 
HT-GR-5B-M-7 SGT-18

17.30 5.32 38.82 16.57 10.78 30.63 25.60

^r_m ew^«m 
Bhima Shubhra

34.04 27.20 71.31 12.40 14.88 12.42 48.42

C.D. 5% 2.74 2.43 9.21 2.91 15.94 6.05 22.54

Vm{bH$m 2.15 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids; SL4M: 

Storage Loss in 4 Months)

Table 2.16: Five high TSS lines of white onion during late kharif season

à{d{ï>/Entry 15 à{VeV dmbo Hw$b KwbZerb R>mog
 nXmW© A§e/>15 TSS (oBrix)

Am¡gV Hw$b KwbZerb R>mog 
nXmW© A§e /Avg. TSS (�Brix)

S>ãë`yEMQ>rEg - OrQ>r - 18 - E_ - 8 - E_gr 
WHTS-GT-18-M-8-MC 

100.00 17.86

Vm{bH$m 2.16 : nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO Ho$ Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo nm§M d§eH«$_ 

à{VeV go A{YH$ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo H$« _e:  
97.67%, 94.44% Ed§  94.2%  H$§ X nmE JE& g^r Vbw Zr` 
{H$ñ_m| _|  (Q>rEgEg) 13 à{VeV go H$_ Wm Ama¡  ̀ h 11.56 
go 12.61 à{VeV H$o  ~rM Wm& 

TSS in all the three check varieties was less than 

13% and ranged from 11.56 to 12.61%.

S>ãë`yEMQ>r - 23 E - 1  (15 - 17.8) ~‹S>o H§$X 
WHT-23A-1 (15-17.8)Big bulb

97.67 16.59

Continued on next page..... 
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Fig.2.7: White onion HiTSS lines during late kharif

Performance of total soluble solids in61 Hi-TSS 

lines were studied and compared with 3 check 

varieties in rabi season for high TSS in ninth 

generations of puri�ication. 47 lines recorded 

more than 15% TSS with maximum population 

TSS of 16.72. Highest TSS was reported in HT-GR-

2A-M-8-SGT-18 (16.72%), whereas in all the check 

varieties TSS was not above 15% and ranged 

between 10.66 to 12.15% only. Above 85% of 

bulbs in the population recorded average TSS 

above 15% in HT-GR-2A-M-8-SGT-18 (94.21%), 

WHTB-2B-GT-18-SC-M-7 (88.46%) and HT-GR-IA-

M-8-SGT-18 (87.64%) with population TSS 16.72, 

16.52 and 16.37, respectively.

EMQ>r - OrAma - 1 ~r - E_ - 8  EgOrQ>r 18 
HT-GR-5B-M-7 SGT-18

94.44 16.58

EMQ>r - OrAma - 1 ~r - E_ - 8  EgOrQ>r - 18 
HT-GR-1B-M-8 SGT-18 

94.20 17.09

S>ãë`yEMQ>rEg - 6 E\$ - 15 - E_gr - E_ - 7 
WHTS-6F-GT-15-MC-M-7 

75.94 16.39

^r_m œoVm /Bhima Shweta 0 12.61

^r_m ew^«m /Bhima Shubhra 0 12.40

^r_m g\o$X /Bhima Safed 0 11.56

à{d{ï>/Entry 15 à{VeV dmbo Hw$b KwbZerb R>mog
 nXmW© A§e/>15 TSS (oBrix)

Am¡gV Hw$b KwbZerb R>mog 
nXmW© A§e /Avg. TSS (�Brix)

{MÌ 2.7 : nN>oVr Iar\$ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo g\o$X ß`mO Ho$ d§eH«$_ 

ew{ÕH$aU H$s Zdt nr‹T>r _| Cƒ Q>rEgEg Ho$ {bE a~r _m¡g_ Ho$ 
Xm¡amZ Cƒ Q>rEgEg dmbo Hw$b 61 d§eH«$_m| Ho$ àXe©Z H$m 
AÜ``Z {H$`m J`m Am¡a VrZ VwbZr` {H$ñ_m| Ho$ gmW BZH$s 
VwbZm H$s JB©& g¢Vm{bg d§eH«$_m| _| 16.72 Ho$ A{YH$V_ 
Q>rEgEg dmbr A{YH$V_ g§»`m Ho$ gmW 15 à{VeV go A{YH$ 
Q>rEgEg XO© {H$`m J`m& A{YH$V_ Q>rEgEg EMQ>r - OrAma 
- 2 E - E_ - 8 - EgOrQ>r - 18  (16.72%) _| O~{H$ 
g^r VwbZr` {H$ñ_m| _| ̀ h 15 à{VeV go A{YH$ Zht Wm Am¡a 
Ho$db 10.66 go 12.15 à{VeV H$s gr_m _| Wm& g§»`m _| 85 
à{VeV go ^r A{YH$ H§$Xm| _| Am¡gVZ 15 à{VeV go A{YH$ 
Q>rEgEg XO© {H$`m J`m & EMQ>r - OrAma - 2 E - E_ - 8 - 
EgOrQ>r - 18 (94.21%),  S>ãë`yEMQ>r~r - 2 ~r - OrQ>r 
- 18 - Eggr - E_ - 7 (88.46%)  VWm EMQ>r - OrAma 
- 1 E - E_ - 8 - EgOrQ>r - 18  (87.64%) _| H«$_e: 
16.72, 16.52 VWm 16.37 à{VeV Q>rEgEg dmbr g§»`m 
XO© H$s JB©&  
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Table 2.17: Five high TSS lines of white onion during rabi season

à{d{ï> /Entry H§$X (Hw$b KwbZerb R>mog 
nXmW© A§e)

Bulb (TSS) >15 (�Brix)

Am¡gV g§»`m Hw$b KwbZerb R>mog nXmW© 
A§e/Average population TSS 

(�Brix)

EMQ>r-OrAma-2 E-E_-8-EgOrQ>r-18 
HT-GR-2A-M-8-SGT-18

94.21 16.72

EMQ>r-OrAma-1 E-E_-8-EgOrQ>r-18 
HT-GR-IA-M-8-SGT-18

87.64 16.37

S>ãë`yEMQ>r~r-2 ~r-OrQ>r-18-Eggr-E_-7 
WHTB-2B-GT-18-SC-M-7

88.46 16.52

S>ãë`yEMQ>r-23 E-3 bKw H§$X 
WHT-23A-3 small bulb

84.48 16.71

S>ãë`yEMQ>rEg-OrQ>r-18-E_gr-E_-7 
WHTS-4D-GT-18-MC-M-7 

82.42 16.56

^r_m œoVm/Bhima Shweta 0 12.15

^r_m œoVm/Bhima Shubhra 0 11.82

^r_m œoVm/Bhima Safed 0 10.66

Crosses between high TSS and low TSS lines for 

genetically and molecular studies

Four high TSS parents and three white onion 

varieties were selected and crosses were made to 

transfer the desirable traits and create variability 

and further genetically and molecular studies. One 

cross was made with red onion for increasing 

storability in white onion and one cross with 

multiplier for transferring high TSS in varieties. 

Overall 46 F  hybrids were made and bulbs were 1

obtained. Immediately bulbs were planted during 

kharif  and seed were produced in 20 F 2 

populations.

Evaluation of white onion hybrid during kharif 

Total 8 hybrids were evaluated during kharif 

season and compared with check Bhima Shubhra. 

Hybrid MS100A × WHT-23A F  gave 20.10 t/ha 1

total yield and MS100A × W-453 F  marketable 1

yield 10.71 t/ha, but due to excess rain during 

harvesting and anthracnose the yield was 

drastically reduced. Check variety Bhima Shubhra 

recorded total yield of 12.05 t/ha and marketable 

yield 5.43 t/ha. Total soluble solids were less than 

12% in these F  hybrids. 1

Vm{bH$m 2.17 : a~r _m¡g_ Ho$ Xm¡amZ Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo g\o$X ß`mO Ho$ nm§M d§eH«$_ 

AmZwd§{eH$s` Ed§ AmU{dH$ AÜ``Zm| Ho$ {bE Cƒ 
Q>rEgEg VWm Ý`yZ Q>rEgEg d§eH«$_m| Ho$ ~rM g§H$aU 

Cƒ Q>rEgEg dmbo Mma n¡V¥H$m| Am¡a g\o$X ß`mO H$s VrZ {H$ñ_m| 
H$mo MwZm J`m Am¡a H«$mg H$amE JE Vm{H$ dm§N>Zr` JwUm| H$mo 
ñWmZmÝV[aV {H$`m Om gHo$ Am¡a {^ÞVm CËnÞ H$s Om gHo$ Am¡a 
gmW hr nwZ: AmZwd§{eH$s` Ed§ AmU{dH$ AÜ``Z {H$E Om gHo$& 
g\o$X ß`mO _| ̂ ÊS>maU j_Vm H$mo ~‹T>mZo Ho$ {bE bmb ß`mO Ho$ 
gmW EH$ H«$mg {H$`m J`m Am¡a {H$ñ_m| _| Q>rEgEg H$mo 
ñWmZmÝV[aV H$aZo Ho$ {bE ~hþJwUH$ Ho$ gmW EH$ H«$mg {H$`m 
J`m& Hw$b {_bmH$a 46 F  g§H$a V¡`ma {H$E JE Am¡a H§$X hm{gb 1

{H$E JE& Vwa§V hr Iar\$ _m¡g_ Ho$ Xm¡amZ H§$Xm| H$mo amonm J`m Am¡a 
20  F   g§»`m _| ~rO CËnÞ hþE&2

Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO g§H$a H$m _yë`m§H$Z 

Iar\$ _m¡g_ Ho$ Xm¡amZ Hw$b AmR> g§H$am| H$m VwbZr` {H$ñ_ 
^r_m ew^«m Ho$ gmW VwbZmË_H$ _yë`m§H$Z {H$`m J`m & g§H$a 
E_Eg 100 E × S>ãë`yEMQ>r 23 E  F   _| 20.10 Q>Z/ho. H$s 1

Hw$b CnO hm{gb H$s JB© Am¡a E_Eg 100 E × S>ãë`y 453 F  1

_| 10.71 Q>Z/ho. H$s {dnUZ ̀ mo½` CnO hm{gb H$s JB© bo{H$Z 
Vw‹S>mB© AWdm IwXmB© H$m`© Ho$ Xm¡amZ ̂ mar dfm© hmoZo Am¡a E§W«oŠZm°O  
amoJ Ho$ H$maU CnO _| A^yVnyd© {JamdQ> AmB©& VwbZr` {H$ñ_ 
^r_m ew^«m _| 12.05 Q>Z/ho. Ed§ 5.43 Q>Z/ho. H$s H«$_e Hw$b 
CnO Ed§ {dnUZ `mo½` CnO XO© H$s JB©& BZ F  g§H$am| _| 1

Q>rEgEg 12 à{VeV go ̂ r H$_ nm`m J`m&

dm{f©H$ à{VdoXZ 2020



85

Table 2.18: Five high yielding accessions of white onion during kharif season 

g§H$a/Cross Hw$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

TSS 
(�Brix)

erf© n¡V¥H$ 
H$s VwbZm 
_| g§H$a 
AmoO 
HTP

gd©loð> VwbZr` 
{H$ñ_ H$s 

VwbZm _| g§H$a 
AmoO
HBC

E_Eg 100 x S>ãë`yEMQ>r 23 E E\$1
MS-100 x WHT-23A F1

20.10 10.06 49.50 11.76 11.12 73.09

E_Eg 100 x ^r_m ew^«m E\$1
MS-100 x Bhima Shweta F1

16.91 10.56 52.38 11.64 16.69 81.76

E_Eg 100 x ^r_m ew^«m E\$1
MS-100 x B. Shubhra F1

16.41 6.75 47.03 11.81 -25.41 16.18

E_Eg 100 x S>ãë`y 453 E\$1
MS-100 x W-453 F1

16.27 10.71 44.99 11.42 18.38 84.39

E_Eg 100 x S>ãë`y 361 E\$1
MS-100 x W-361 F1

14.14 8.71 49.82 12.00 -3.76 49.91

^r_m ew^«m (VwbZr`)
Bhima Shubhra (C)

12.05 5.43 49.41 11.68

C.D. 5% 5.34 5.07 11.62 0.45

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids;  SL4M : 

Storage Loss in 4 Months; HTP- Heterosis over Top Parent; HBC- Heterosis over Best Check)

Evaluation of white onion hybrid during rabi

During rabi16 F  hybrids were evaluated and 1

compared with check Bhima Shweta. None of the 

hybrids were superior with the check variety for 

marketable yield but, 5 hybrids were statistically 

at par with check variety (50.17 t/ha). The 13 

hybrids were observed bolter free. 

Table 2.19: Five high yielding accessions of white onion during rabi season 

g§H$a/Cross Hw$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 

(à{VeV)
Double 

(%)

Hw$b 
KwbZerb 

R>mog 
nXmW© A§e

TSS 
(�Brix)

EgEb 
4 E_ 

(à{Ve
V) 

SL4M 
(%)

erf© 
n¡V¥H$ 
H$s 

VwbZm 
_| g§H$a 

HTP

gd©loð> 
VwbZr` 

{H$ñ_ H$s 
VwbZm _| 

g§H$a 
HBC

E_Eg 100 x S>ãë`y 439 E\$  1
MS-100 x W-439 F1

50.59 50.27 80.14 0.00 12.97 43.43 -8.36 0.21

Vm{bH$m 2.18 : Iar\$ _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 

a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO g§H$a H$m _yë`m§H$Z 

a~r _m¡g_ Ho$ Xm¡amZ, VwbZr` {H$ñ_ ^r_m œoVm Ho$ gmW Hw$b 

gmobh  F   g§H$am| H$m VwbZmË_H$ _yë`m§H$Z {H$`m J`m& {dnUZ 1

`mo½` CnO Ho$ g§~§Y _| H$moB© ^r g§H$a VwbZr` {H$ñ_ go ~ohVa 
Zht Wm bo{H$Z nm§M g§H$a Am§H$‹S>m| H$s Ñ{ï> go VwbZr` {H$ñ_ 
(50.17 Q>Z/ho.) Ho$ g_Vwë` Wo& Hw$b Voah g§H$a Vmoa dmbo 
H§$Xm| go _wº$ nmE JE& 

Vm{bH$m 2.19 : a~r _m¡g_ Ho$ Xm¡amZ g\o$X ß`mO H$s nm§M Cƒ CnOerb àm{á`m§ 
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E_Eg 100 x S>ãë`y 439 E\$  1
MS-100 x W-396 F1

49.83 48.33 80.95 0.00 12.32 66.68 -11.90 -3.67

E_Eg 100 x S>ãë`yEMQ>r 23 E 
E\$1
MS-100 x WHT-23A F1

48.72 48.44 76.18 0.00 12.05 71.24 -11.70 -3.45

E_Eg 100 x nr. g\o$X E\$  1
MS-100 x P. Safed F1

47.48 46.33 79.53 1.12 11.57 65.53 -15.55 -7.65

E_Eg 100 x S>ãë`y 448 E\$1
MS-100 x W-448 F1

47.35 46.82 74.85 0.28 12.07 73.25 -14.66 -6.68

^r_m œoVm (VwbZr`)
Bhima Shweta (C)

52.18 50.17 83.32 0.99 12.19 68.09

C.D. 5% 5.71 5.67 6.65 1.08 1.65 11.09

g§H$a/Cross Hw$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 

(à{VeV)
Double 

(%)

Hw$b 
KwbZerb 
R>mog nXmW© 

A§e
TSS 

(�Brix)

EgEb 4 
E_ 

(à{VeV) 
SL4M 
(%)

erf© n¡V¥H$ 
H$s VwbZm 
_| g§H$a 
AmoO 
HTP

gd©loð> 
VwbZr` 

{H$ñ_ H$s 
VwbZm _| 

g§H$a AmoO 
HBC

Dehydration studies in white onion high 

TSS lines

An experiment was conducted to study the 

dehydration and rehydration characteristics of 

high TSS lines (WHT 23 A-1, WHT 23 A-2 and WHT 

23 A-3) and low TSS varieties (Bhima Shweta, 

Bhima Shubhra and Bhima Safed). Rabi onion 

2019-20 was taken for the study. Total soluble 

solid content (TSS) in high TSS lines was 18.84%, 

18.22% and 17.96% in WHT 23 A-1, WHT 23 A-2 

and WHT 23 A-3 respectively. In varieties the TSS 

content was 11.9%, 12.88% and 9.64% in Bhima 

Shweta, Bhima Shubhra and Bhima Safed 

respectively. Initial moisture content (wet basis) 

in high TSS lines was 80.36, 79.06 and 79.35 in 

WHT 23 A-1, WHT 23 A-2 and WHT 23 A-3 

respectively. In low TSS varieties, the initial 

moisture content was 87.87, 88.59, and 87.62 in 

Bhima Safed, Bhima Shweta and Bhima Shubhra 

(TY: Total Yield; MY: Marketable Yield; MBW: Marketable Bulb Weight; TSS: Total Soluble Solids;  SL4M : 

Storage Loss in 4 Months;  HTTP: Heterosis over Top Parent; HBC: Heterosis over Best Check)

g\o$X ß`mO _| Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo 
d§eH«$_m| _| {ZO©brH$aU AÜ``Z  

Cƒ Hw$b KwbZerb R>mog nXmW© A§e (Q>rEgEg) dmbo d§eH«$_m| 
(S>ãë`yEMQ>r 23 E-1, S>ãë`yEMQ>r 23 E-2 VWm S>ãë`yEMQ>r 
23 E-3) Am¡a H$_ Q>rEgEg dmbr {H$ñ_m| (^r_m œoVm, ^r_m 
ew^«m Am¡a ^r_m g\o$X) H$s {ZO©brH$aU Ed§ nwZO©brH$aU 
{deofVmAm| H$m AÜ``Z H$aZo Ho$ {bE EH$ à`moJ {H$`m J`m& 
AÜ``Z Ho$ {bE a~r ß`mO 2019-20 H$mo {b`m J`m& Cƒ 
Q>rEgEg dmbo d§eH«$_m| S>ãë`yEMQ>r 23 E-1, S>ãë`yEMQ>r 23 
E-2 VWm S>ãë`yEMQ>r 23 E-3 _| Q>rEgEg H«$_e:  
18.84%, 18.22% VWm 17.96 % XO© {H$`m J`m& O~{H$ 
{H$ñ_m| Zm_V: ̂ r_m œoVm, ̂ r_m ew^«m Am¡a ̂ r_m g\o$X _| BgH$s 
_mÌm H«$_e: 11.9%, 12.88% VWm 9.64% XO© H$s JB©& 
Cƒ Q>rEgEg dmbo d§eH«$_m| _| àma§{^H$ Z_r _mÌm (Z_ AmYma 
na) S>ãë`yEMQ>r 23 E-1, S>ãë`yEMQ>r 23 E-2 Am¡a 
S>ãë`yEMQ>r 23 E-3 _| H«$_e: 80.36, 79.06 VWm  79.35 
XO© H$s JB©& H$_ Q>rEgEg dmbr {H$ñ_m| _| ^r_m g\o$X, ^r_m 
œoVm Am¡a ^r_m ew^«m _| àma§{^H$ Z_r _mÌm H«$_e:  87.87, 
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respectively. The high TSS lines and low TSS 

varieties were dehydrated at 60°C in laboratory 

tray drier.  Dehydration and rehydration 

characteristics were studied. Dehydration ratio of 

high TSS lines was 4.80, 4.71 and 4.80 in WHT 23 

A-1, WHT 23 A-2 and WHT 23 A-3, respectively 

and in low TSS varieties it was found as 7.63, 8.37, 

and 7.76 in Bhima Safed, Bhima Shubhra and 

Bhima Shweta, respectively. Rehydration ratio was 

found less in high TSS onion compared to low TSS 

varieties. Rehydration ratio of different high TSS 

lines at 25°C was 3.87, 3.75, and 3.71 in WHT 23 A-

1, WHT 23 A-2 and WHT 23 A-3 respectively. 

Rehydration ratio of different low TSS varieties 

was 4.67, 4.81 and 4.39in Bhima Shweta, Bhima 

Shubhra and Bhima Safed respectively. Total 

phenol content in fresh high TSS lines was 37.15, 

41.19, 35.01mg/100g fresh weight basis in WHT 

23 A-1, WHT 23 A-2 and WHT 23 A-3 respectively 

and in low TSS varieties total phenol content was 

30.70, 27.37 and 38.13 mg/100g fresh weight 

basis in Bhima Shweta, Bhima Shubhra and Bhima 

Safed respectively. After dehydration the phenol 

content in dried samples was 110.40, 144.49 and 

111.57mg/100g in high TSS lines WHT 23 A-1, 

WHT 23 A-2 and WHT 23 A-3 respectively and in 

varieties 209.93, 193.85 and 196.66 mg/100g in 

Bhima Shweta, Bhima Shubhra and Bhima Safed 

respectively. 

2.4. Breeding for improved garlic 

varieties 

Evaluation of garlic elite lines during 

kharif and rabi season

Total 28 elite garlic lines developed through 

mutation were evaluated during kharif season. 

This year due to excess rain and diseases yield 

were less in garlic. Under such situations �ive lines 

gave signi�icantly higher yield ranged from 1.71 to 

1.32 t/ha over best check Bhima Purple (0.91 

t/ha). Line CBS-6.7 M-3 gave the highest total yield 

of 1.71 t/ha. 

88.59 Ed§ 87.62 XO© H$s JB©& A{YH$ Q>rEgEg dmbo d§eH«$_m| 
0Am¡a H$_ Q>rEgEg dmbr {H$ñ_m| H$mo à`moJembm Q´>o S´>m`a _ 6 Amo 

Vmn_mZ na {ZO©brH¥$V {H$`m J`m& {ZO©brH$aU Am¡a 
nwZO©brH$aU {deofVmAm| H$m AÜ``Z {H$`m J`m& S>ãë`yEMQ>r 
23 E-1, S>ãë`yEMQ>r 23 E-2 VWm S>ãë`yEMQ>r 23 E-3 _| 
Cƒ Q>rEgEg dmbo d§eH«$_m| H$m {ZO©brH$aU AZwnmV H«$_e: 
4.80, 4.71 VWm 4.80 XO© {H$`m J`m& O~{H$ H$_ Q>rEgEg 
dmbr {H$ñ_m| ^r_m g\o$X, ^r_m ew^«m Am¡a ^r_m œoVm _| `h 
H«$_e: 7.63, 8.37 VWm 7.76 XO© {H$`m J`m& H$_ Q>rEgEg 
dmbr {H$ñ_m| H$s VwbZm _| Cƒ Q>rEgEg dmbo ß`mO _| 
nwZO©brH$aU AZwnmV H$_ Wm& 25°AmoC Vmn_mZ na {d{^Þ 
Cƒ Q>rEgEg H$m nwZO©brH$aU AZwnmV S>ãë`yEMQ>r 23 E-1, 
S>ãë`yEMQ>r 23 E-2 VWm S>ãë`yEMQ>r 23 E-3 _| H«$_e: 
3.87, 3.75 Ed§ 3.71 XO© {H$`m J`m& H$_ Q>rEgEg dmbr 
{H$ñ_m| ^r_m œoVm, ^r_m ew^«m Am¡a ^r_m g\o$X _| `h H«$_e: 
4.67, 4.81 Ed§ 4.39 XO© {H$`m J`m& VmOm Cƒ Q>rEgEg 
dmbo d§eH«$_m| _| Hw$b {\$Zmob _mÌm S>ãë`yEMQ>r 23 E-1, 
S>ãë`yEMQ>r 23 E-2 VWm S>ãë`yEMQ>r 23 E-3 _| VmOm ̂ ma Ho$ 
AmYma na H«$_e: 37.15, 41.19 Ed§  35.01 {_J«m/100 
J«m_ XO© H$s JB©& H$_ Q>rEgEg dmbr {H$ñ_m| ^r_m œoVm, ^r_m 
ew^«m Am¡a ^r_m g\o$X _| `h VmOm ^ma Ho$ AmYma na H«$_e: 
30.70, 27.37 Ed§38.13 {_J«m./100 J«m_ XO© H$s JB©& 
{ZO©brH$aU Ho$ CnamÝV ewîH$ Z_yZm| _| {\$Zmob H$s _mÌm Cƒ 
Q>rEgEg dmbo d§eH«$_m| S>ãë`yEMQ>r 23 E-1, S>ãë`yEMQ>r 23 
E-2 VWm S>ãë`yEMQ>r 23 E-3 _| H«$_e: 110.40, 144.49 
VWm 111.57  {_J«m./100 J«m_ XO© H$s JB© O~{H$ {H$ñ_m| 
^r_m œoVm, ̂ r_m ew^«m Am¡a ̂ r_m g\o$X _| ̀ h H«$_e: 209.93, 
193.85 VWm  196.66 {_J«m./100 J«m_ XO© H$s JB©& 

2.4. bhgwZ H$s CÞV {H$ñ_m| Ho$ {bE àOZZ 

Iar\$ VWm a~r _m¡g_ Ho$ Xm¡amZ bhgwZ Ho$ loð> d§eH«$_m| 
H$m _yë`m§H$Z 

CËn[adV©OZ Ho$ _mÜ`_ go {dH${gV {H$E JE Hw$b 28 loð> 
bhgwZ d§eH«$_m| H$m _yë`m§H$Z Iar\$ _m¡g_ Ho$ Xm¡amZ {H$`m 
J`m& Bg df© AË`{YH$ dfm© hmoZo Am¡a bhgwZ H$s \$gb _| amoJ 
hmoZo Ho$ H$maU CnO H$_ Wr& Eogr n[apñW{V`m| _| gd©loð> 
VwbZr` {H$ñ_ ̂ r_m nn©b (0.91 Q>Z/ho.) Ho$ _wH$m~bo _| nm§M 
d§eH«$_m| _| 1.71 go 1.32 Q>Z/hoŠQ>o`a H$s CƒVa CnO 
hm{gb H$s JB©& d§eH«$_ gr~rEg 6.7 E_-3 _| 1.71 Q>Z/ho. 
H$s A{YH$V_ Hw$b CnO XO© H$s JB©& 
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Table 2.20. Five high yielding accessions of garlic during kharif season 

d§eH«$_ /Lines C/B 50 
CW

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

TY (t/ha)

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

TSS (%)

gr~rEg - 6.7 E_-3 /CBS-6.7 M-3 13.70 22.00 1.71 33.94

nr~r - B©E_Eg - 3 B©Eb/PB-EMS-3 EL 10.20 20.15 1.66 32.90

EgEQ>r 10.4 - E_ - 4/SAT 10.4-M-4 10.90 21.20 1.64 32.44

Egrgr 471 /ACC-471 13.00 25.05 1.50 33.04

Eg~rQ>r 14.1 E_ 3 B©Eb /SBT 14.1 M3 EL 11.20 20.70 1.32 36.22

^r_m nn©b (VwbZr`)/Bhima Purple (C) 13.70 20.20 0.91 35.10

C.D. 5% 2.92 4.65 0.37 10.74

During rabi 29 elite garlic lines were evaluated and 

compared with check varieties. None of the line 

was superior over check Bhima Purple for total 

yield (6.51 t/ha). TSS ranged between 33.34-

38.38%.

(C/B: Clove per Bulb; CW: Clove Weight: TY: Total Yield; TSS- Total Soluble Solid)

Vm{bH$m 2.20 : Iar\$ _m¡g_ Ho$ Xm¡amZ bhgwZ H$s nm§M Cƒ CnOerb àm{á`m§ 

a~r _m¡g_ Ho$ Xm¡amZ, a~r bhgwZ Ho$ 29 loð> d§eH«$_m| H$m 
VwbZr` {H$ñ_m| Ho$ gmW _yë`m§H$Z {H$`m J`m& H$moB© ^r d§eH«$_ 
Hw$b CnO Ho$ _m_bo _| VwbZr` {H$ñ_ ^r_m nn©b (6.51 
Q>Z/ho.) go ~ohVa Zht Wm& Hw$b KwbZerb R>mog nXmW© A§e  
33.34 - 38.38%  Ho$ ~rM nm`m J`m& 

Vm{bH$m 2.21 : a~r _m¡g_ Ho$ Xm¡amZ bhgwZ H$s nm§M Cƒ CnOerb àm{á`m§  
Table 2.21: Five high yielding accessions of garlic during rabi season

d§eH«$_ 
Lines

H$br/H§$X
C/B

50 H${b`m| H$m ^ma
50 CW

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

TY (t/ha)

Hw$b KwbZerb 
R>mog nXmW© 

A§e (à{VeV) 
TSS (�Brix)

^ÊS>maU ZwH$gmZ 
(à{VeV) 
SL (%)

nr~r - 10 - OrdmB© - _Q> B©Eb 

PB-10-GY-Mut EL

15.70 22.45 4.58 36.90 0.99

nr~r - B©E_Eg - 1 B©Eb 
PB-EMS-1 EL

17.10 24.95 4.57 35.26 1.00

nr~r - 15 - OrdmB© - _Q> 
B©EbPB-15-GY-Mut EL

14.30 22.05 4.56 34.86 1.11

nr~r - 5.0 - OrdmB© - _Q>
PB-5.0-GY-Mut EL

12.90 25.20 4.47 34.54 1.27

Or 91  B©Eb/G-91 EL 16.30 25.80 4.28 35.76 1.17

^r_m nn©b (VwbZr`)
Bhima Purple (C)

17.50 25.30 6.51 33.58 1.54

C.D. 5% 2.47 5.70 0.95 2.42 0.31

(C/B: Clove per Bulb; CW: Clove Weight: TY: Total Yield; TSS- Total Soluble Solid; SL: Storage Losses)
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Mutation breeding in garlic

1. Use of gamma irradiation

Total 100 lines of M  population of each variety i.e 2

Bhima Purple and Bhima Omkar were screened 

for yield and agro-morphological traits during 

rabi 2019-20. Previously these varieties were 

imposed for 1 gray and 5 gray gamma radiation 

doses. Total �ive high yielding lines identi�ied from 

each treatment as mentioned in table. These lines 

will  be further evaluated for their yield 

performance.

Table 2.22: Performance of garlic mutation lines

à{d{ï> 
Entry

Hw$b CnO 
(q¹$./ho.)

TY 
(q/ha)

nm¡Ym D$§MmB©  
(go_r.)

PH (cm)

n{Îm`m| H$s 
g§»`m 
NOL

Mm¡Wr nÎmr 
H$s b§~mB© 
(go_r.)
4thLL 
(cm)

Mm¡Wr nÎmr 
H$s Mm¡‹S>mB© 
(go_r.)

4th LW 
(cm)

ñ`yS>mo VZm 
b§~mB© 

(go_r.)
PsL 

(cm)

ñ`yS>mo VZm 
Mm¡‹S>mB© 

({__r.)
PsW 

(mm)

g‹S>Z H§$X 
(à{VeV)

Rot 
bulb 
(%)

~r.Amo.-1 OrdmB©-15-E_-2
B.O.-1GY-15-M-2

61.80 39.46 6.2 31.74 1.42 4.92 6.90 78.00

~r.Amo.-1 OrdmB©-21-E_-2
B.O.-1GY-21-M-2

74.29 47.02 7.2 36.96 1.60 4.20 7.12 56.96

~r.Amo.-1 OrdmB©-23-E_-2 
B.O.-1GY-23-M-2

86.29 49.66 6.8 37.52 1.30 4.48 7.22 16.95

~r.Amo.-1 OrdmB©-4-E_-2 
B.O.-1GY-4-M-2

66.97 38.10 6.4 31.50 1.40 6.00 6.08 48.65

~r.Amo.-1 OrdmB©-9-E_-2 
B.O.-1GY-9-M-2

108.10 43.12 6.2 34.54 1.62 5.68 7.57 27.97

~r.Amo.-5 OrdmB©-1-E_-2 
B.O.-5GY-1-M-2

68.74 36.76 5.8 29.28 1.30 4.82 5.92 29.31

~r.Amo.-5 OrdmB©-52-E_-2 
B.O.-5GY-52-M-2

45.52 39.16 6.2 30.50 1.42 5.02 6.48 39.34

~r.Amo.-5 OrdmB©-80-E_-2 
B.O.-5GY-80-M-2

73.93 39.88 6.4 32.92 1.56 5.42 7.58 45.59

~r.Amo.-5 OrdmB©-83-E_-2
B.O.-5GY-83-M-2

70.05 45.08 6.0 37.02 1.50 5.40 6.93 44.16

~r.Amo.-5 OrdmB©-92-E_-2 
B.O.-5GY-92-M-2

62.61 49.00 6.0 32.08 1.82 5.12 6.79 93.75

~r.nr.-1 OrdmB©-125-E_-2
B.P.-1GY-125-M-2

31.17 51.02 6.4 37.00 1.56 6.22 7.99 11.19

bhgwZ _| CËn[adV©Z àOZZ

1. Jm_m {d{H$aU H$m Cn`moJ 

àË`oH$ {H$ñ_ `Wm ^r_m nn©b Am¡a ^r_m Am|H$ma H$s  M2    
g§»`m go Hw$b 100 d§eH«$_m| H$s a~r 2019-20 Ho$ Xm¡amZ 
CnO Am¡a H¥${f AmH¥${V{dkmZ JwUm| Ho$ {bE N>§Q>mB© H$s JB©& nyd© _| 
BZ {H$ñ_m| _| 1 J«o Am¡a 5 J«o Jm_m {d{H$aU IwamH|$ Amamo{nV H$s 
JB© Wt& O¡gm {H$ Vm{bH$m _| Xem©`m J`m h¡, àË`oH$ CnMma go 
Hw$b nm§M Cƒ CnOerb d§eH«$_m| H$s nhMmZ H$s JB©& BZ 
d§eH«$_m| H$m BZHo$ CnO àXe©Z Ho$ {bE nwZ: _yë`m§H$Z {H$`m 
OmEJm& 

Vm{bH$m 2.22 : bhgwZ CËn[adV©OZ d§eH«$_m| H$m àXe©Z 

Continued on next page..... 
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1. In -vitro use of chemical mutagens

Exclusive clonal propagation method is followed 

in garlic. Thus attempt has been made to create 

genetic variability through use of chemical 

mutagens.  In present experiment ,  callus 

regenerated through root tips was used as explant 

and subjected to different concentrations of EMS 

and Colchicine (Fig). Callus proliferation was 

n o te d  i n  E M S  t re a t m e n t s  b u t  n o  s h o o t 

re g e n e ra t i o n  o b s e r ve d .  H o weve r  i n  a l l 

concentrations of colchicine used, callus became 

brown and onwards dead. This indicates non 

suitability of treatments. So experiment will be 

repeated using different concentrations. 

( TY: Total yield; PH: Plant height; NOL: Number of leaves; LL: Leaf length; LW: Leaf width; PSL; Pseudo 

Stem length, PSW: Pseudo stem width)

~r.nr.-1 OrdmB©-25-E_-2 
B.P.-1GY-25-M-2

67.57 42.96 6.4 34.94 1.62 5.56 7.10 32.00

~r.nr.-1 OrdmB©-138-E_-2 
B.P.-1GY-138-M-2

53.57 50.40 6.6 43.44 2.00 5.12 7.63 30.16

~r.nr.-1 OrdmB©-2-E_-2 
B.P.-1GY-2-M-2

69.40 47.18 6.0 37.08 2.16 6.24 7.48 32.48

~r.nr.-1 OrdmB©-46-E_-2 
B.P.-1GY-46-M-2

80.06 49.56 7.0 39.08 2.08 4.82 8.72 30.16

~r.nr.-5 OrdmB©-38-E_-2
B.P.-5GY-38-M-2

101.52 47.20 5.6 35.50 1.84 5.00 8.33 19.72

~r.nr.-5 OrdmB©-4-E_-2
BP.-5GY-4-M-2

99.38 53.18 6.0 35.12 2.08 7.52 8.59 23.81

~r.nr.-5 OrdmB©-6-E_-2 
B.P.-5GY-6-M-2

45.58 52.22 5.4 41.06 1.60 6.54 8.17 24.59

~r.nr.-5 OrdmB©-7-E_ -2 
B.P.-5GY-7-M-2

72.71 50.04 6.6 36.02 1.84 6.14 7.04 17.33

~r.nr.-5 OrdmB©-9-E_-2 
B.P.-5GY-9-M-2

66.61 48.60 6.4 38.80 1.48 6.20 7.65 33.33

à{d{ï> 
Entry

Hw$b CnO 
(q¹$./ho.)

TY 
(q/ha)

nm¡Ym D$§MmB©  
(go_r.)

PH (cm)

n{Îm`m| H$s 
g§»`m 
NOL

Mm¡Wr nÎmr 
H$s b§~mB© 
(go_r.)
4thLL 
(cm)

Mm¡Wr nÎmr 
H$s Mm¡‹S>mB© 
(go_r.)

4th LW 
(cm)

ñ`yS>mo VZm 
b§~mB© 

(go_r.)
PsL 

(cm)

ñ`yS>mo VZm 
Mm¡‹S>mB© 

({__r.)
PsW 

(mm)

g‹S>Z H§$X 
(à{VeV)

Rot 
bulb 
(%)

2. amgm`{ZH$ CËn[adV©Z H$m ñd: nmÌo  Cn`moJ 

bhgwZ H$s \$gb _| nyar Vah go ŠbmoZb àdY©Z {d{Y H$mo 
AnZm`m OmVm h¡& Bg{bE amgm`{ZH$ CËn[adV©OZ H$m Cn`moJ 
H$aHo$ AmZwd§{eH$ {d{dYVm CËnÞ H$aZo H$m à`mg {H$`m J`m& 
dV©_mZ à`moJ _|, O‹S> {gam| go nwZO©{ZV H¡$bg H$m Cn`moJ 
H$Vm}VH$ Ho$ ê$n _| {H$`m J`m Am¡a B©E_Eg VWm H$moëMr{gZ H$s 
{^Þ gmÝÐVm H$m Cn`moJ {H$`m J`m ({MÌ)& B©E_Eg CnMmam| _| 
H¡$bg àMwamoØdZ nm`m J`m bo{H$Z H$moB© àamoh nwZO©ZZ XoIZo 
H$mo Zht {_bm& hmbm§{H$, Cn`moJ {H$E JE H$moëMr{gZ H$s g^r 
gmÝÐVm _| H¡$bg ̂ yam hmo J`m Am¡a CgHo$ CnamÝV _¥V hmo J`m& 
Bggo CnMmam| H$s AZwn`wº$Vm H$m nVm MbVm h¡& Bg{bE 
{d{^Þ gmÝÐVm H$m Cn`moJ H$aVo hþE narjU H$mo Xmoham`m 
OmEJm& 

Continued from previous page..... 
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In vitro screening of garlic varieties for 

osmotic stress tolerance for accessing 

medium term conservation suitability

Bhima Omkar and Bhima Purple were evaluated in 

vitro for osmotic stress tolerance. The cloves of 

garlic were surface sterilized, cut into its one third 

and inoculated on the Murashige and Skoog 

medium supplemented with mannitol (400 mM 

and 500 mM) in 10 replicates. The plants were 

grown under 16/8 hr photoperiod and 25 ± 2 °C 

temperature in vitro conditions. Electrolyte 

leakage (EL), relative water content (RWC), total 

chlorophyll, protein, sugar, proline, phenol, H O2 2 

and antioxidative enzyme, catalase (CAT), 

superoxide dismutase (SOD) and ascorbate 

peroxidase (APX)were evaluated in both the 

varieties. Bhima Purple showed higher osmotic 

stress tolerance than BhimaOmkar.In Bhima 

Purple EL, lipid peroxidation, hydrogen peroxide 

were 0.61, 0.92 and 0.75 fold lower and RWC, total 

chlorophyll, carotenoids, proline, phenol and 

protein were 1.05, 1.2, 1.2, 1.2, 1.18 and 1.07 fold 

respectively higher in comparison to Bhima 

Omkar control. The antioxidative enzyme, 

catalase, superoxide dismutase and ascorbate 

peroxidase were also 1.16, 1.14 and 1.93 fold 

higher in Bhima Purple. In 400 mM mannitol 

drought stress Bhima Purple also showed lower 

electrolyte leakage, lipid peroxidation and 

accumulation hydrogen peroxide, respectively 

1.12, 2.7 and 1.9 and higher level of relative water 

Fig. 2.8: EMS treated garlic callus

{MÌ 2.8 : B©E_Eg CnMm[aV bhgwZ H¡$bg 

_Ü`md{Y g§ajU Cn`wº$Vm H$m _yë`m§H$Z H$aZo Ho$ {bE 
namgaUr X~md g{hîUwVm hoVw bhgwZ {H$ñ_m| H$s ñd: nmÌo  
ñH«$sqZJ

namgaUr X~md g{hîUwVm Ho$ {bE bhgwZ H$s {H$ñ_m| ̀ Wm ̂ r_m 
Am|H$ma Am¡a ^r_m nn©b H$m ñd: nmÌo _yë`m§H$Z {H$`m J`m& 
bhgwZ H${b`m| H$s gVh H$mo {ZO_uH¥$V {H$`m J`m, BgH$m EH$ 
{VhmB© ^mJ H$mQ>m J`m Am¡a Xg nwZamd¥{V`m| _| _¡ZrQ>mob (400 

mM² VWm 500 mM²) go gåny[aV _wam{eJo Ed§ ñHy$J _r{S>`_ na 
Q>rH$mH$aU {H$`m J`m& nm¡Ym| H$mo 16/8 K§Q>o H$s àH$meXr{á 

Ad{Y Am¡a 25± 2 °C Vmn_mZ dmbr ñd: nmÌo n[apñW{V`m| _| 
CJm`m J`m& bhgwZ H$s XmoZm| {H$ñ_m| _| BboŠQ´>mobmBQ> brHo$O 
(B©Eb), Amno{jH$ Ob _mÌm (AmaS>ãë`ygr), Hw$b Šbmoamo{\$b, 

àmoQ>rZ, eH©$am, àmo{bZ, {\$Zmob H O  VWm à{V-Am°ŠgrH$maH$ 2 2

E§OmB_, H¡$Q>mboO (CT), gwna-Am°ŠgmBS> {S>ñ_wQ>oO (SOD) 

VWm EñH$m°{~©H$ noam°ŠgrSo>O (PX) H$m _yë`m§H$Z {H$`m J`m& 
^r_m nn©b {H$ñ_ _| ̂ r_m Am|H$ma H$s VwbZm _| CƒVa namgaUr 
X~md g{hîUwVm àX{e©V hþB©& ̂ r_m nn©b {H$ñ_ _|, B©Eb, {b{nS> 
noam°ŠgrSo>eZ, hmBS´>moOZ noam°ŠgmBS> H«$_e: 0.61, 0.92 VWm 
0.75 JwUm H$_Va Wo, Am¡a Amno{jH$ Ob _mÌm, Hw$b 
Šbmoamo{\$b, H¡$amo{Q>Zm°BS²g, àmo{bZ, {\$Zmob VWm àmoQ>rZ H«$_e:  
1.05, 1.2, 1.2, 1.2, 1.18  Ed§  1.07 JwZm A{YH$ Wo& 
Bgr àH$ma ^r_m nn©b {H$ñ_ _| à{V-Am°ŠgrH$maH$ E§OmB_, 
H¡$Q>mboO, gwna-Am°ŠgmBS> {S>ñ_wQ>oO VWm EñH$m~}Q> noam°ŠgrSo>O 
^r H«$_e  1.16, 1.14 Ed§ 1.93 JwZm CƒVa Wo& 400 mM² 
_¡ZrQ>mob gyIm X~md _| ^r_m nn©b _| ^r H$_Va BboŠQ´>mobmBQ> 
brHo$O, {b{nS> noam°ŠgrSo>eZ Am¡a g§M`Z hmBS´>moOZ noam°ŠgmBS> 
H«$_e: 1.12, 2.7 VWm 1.9 JwZm Am¡a Amno{jH$ Ob _mÌm, 
Hw$b Šbmoamo{\$b, H¡$amo{Q>Zm°BS²g, àmo{bZ, {\$Zmob VWm àmoQ>rZ 
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H«$_e: 1.85, 1.87, 1.3 Ed§ 0.8 JwZm CƒVa Wo&  CT, SOD 
VWm  PX H$s J{V{d{Y ^r H«$_e: 1.5, 1.45 VWm 2.7 JwZm 

A{YH$ Wt&  500 mM² _|, ^r_m nn©b _| ^r H$_Va B©Eb, 
{b{nS> noam°ŠgrSo>eZ Am¡a g§M`Z hmBS´>moOZ noam°ŠgmBS> H«$_e: 
1.14, 1.9 VWm 1.64 JwZm nm`m J`m Am¡a Amno{jH$ Ob 
_mÌm, Hw$b Šbmoamo{\$b, H¡$amo{Q>Zm°BS²g, àmo{bZ, {\$Zmob VWm 
àmoQ>rZ H«$_e:  0.71, 1.08, 1.17, 0.92 VWm 0.57 JwZm 
CƒVa Wo& CT, SOD VWm  PX H$s J{V{d{Y ^r H«$_e: 2.1, 
1.93  VWm 3.31 JwZm A{YH$ Wt& Bg AÜ``Z go nVm MbVm 
h¡ {H$ ^r_m nn©b _| ^r_m Am|H$ma {H$ñ_ Ho$ _wH$m~bo namgaUr 
X~md g{hîUwVm H$s Cƒ j_Vm h¡ Am¡a Bg{bE ̂ r_m nn©b {H$ñ_ 
ñd: nmÌo  XrKm©d{Y g§ajU Am¡a ^ÊS>maU Ho$ {bE H$ht A{YH$ 
Cn`wº$ h¡&   

content, total chlorophyll, carotenoids, proline, 

phenol and protein were 1.85, 1.87, 1.3 and 0.8 

fold higher respectively. The activity of CAT, SOD 

and APX were also higher by 1.5, 1.45 and 2.7 fold 

respectively. In 500 mM, Bhima Purple also 

showed lower EL, lipid peroxidation and 

accumulation hydrogen peroxide, respectively 

1.14, 1.9 and 1.64 and higher level of RWC, total 

chlorophyll, carotenoids, proline, phenol and 

protein were 0.71, 1.08, 1.17, 0.92 and 0.57 fold 

higher respectively. The activity of CAT, SOD and 

APX were also higher by 2.1, 1.93 and 3.31 fold 

respectively. This study depicts that Bhima Purple 

has high ability of osmotic stress tolerance than 

Bhima Omkar thus Bhima purple is more suitable 

for in vitro long term conservation and storage. 

{MÌ 2.9 : bhgwZ {H$ñ_m| H$s d¥{Õ na _¡{ZQ>mob H$s {d{^Þ gmÝÐVm H$m à^md  
Fig.2.9: Effect of different concentrations of mannitol on growth of garlic varieties

2.5: Assessment of onion and garlic lines 

against pests and diseases

Evaluation of red onion genotypes/entries for 

resistance to onion thrips (Thrips tabaci 

Lindeman)

Eight onion hybrids along with checks were 

evaluated against onion thrips under natural 

(�ield) infestation condition. Two replicates 

consist of thirty plants per replication were 

maintained. Foliage damage was recorded after 

65-70 days after planting, and the reaction was 

categorized using 0-5 scoring methodology. Data 

on thrips population (Avg. No. of thrips/plant) 

2.5 : ZmerOrdm| Am¡a amoJm| Ho$ {dê$Õ ß`mO Ed§ bhgwZ 
d§eH«$_m| H$m _yë`m§H$Z  

ß`mO {W«ßg ({W«ßg Q>¡~oH$s qbS>_¡Z) H$s à{Vamo{YVm Ho$ {bE 
bmb ß`mO Ho$ OrZàê$nm|/à{d{ï>`m| H$m _yë`m§H$Z 

àmH¥${VH$ (IoV) g§H«$_U n[apñW{V Ho$ A§VJ©V ß`mO {W«ßg Ho$ 
{dê$Õ ß`mO H$s VwbZr` {H$ñ_m| Ho$ gmW gmW AmR> g§H$am| H$m 
_yë`m§H$Z {H$`m J`m& à{V nwZamd¥V{V _| Vrg nm¡Ym| H$mo em{_b 
H$aHo$ Hw$b Xmo nwZamd¥{V`m§ AmO_mB© JBª& amonmB© Ho$ 65 go 70 
{XZm| CnamÝV n{Îm`m| H$mo hþE ZwH$gmZ H$mo XO© {H$`m J`m Am¡a 0 
go 5 ñH$mo[a¨J H$m`©àUmbr H$m Cn`moJ H$aVo hþE à{V{H«$`m H$mo 
dJuH¥$V {H$`m J`m& 15 {XZm| Ho$ AÝVamb na {W«ßg g§»`m (à{V 
nm¡Ym {W«ßg H$s Am¡gV g§»`m) na Am§H$‹S>m| H$mo XO© {H$`m J`m& 
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H$moB© ^r OrZàê$n àmH¥${VH$ g§H«$_U n[apñW{V _| AË`{YH$ 
à{VamoYr Zht nm`m J`m& g^r g§H$am| _| 2 go 3 H$s aoqQ>J dmbm 
nUu` ZwH$gmZ XoIZo H$mo {_bm {Oggo BZHo$ g§Vw{bV à{VamoYr 
hmoZo H$m nVm MbVm h¡& 

were recorded at 15 days intervals.  None of the 

genotypes were found to be highly resistant under 

natural infestation.  All  hybridsscored as 

moderately resistant with the foliage damage 

ratting 2-3. 

Vm{bH$m 2.23 : àmH¥${VH$ g§H«$_U n[apñW{V Ho$ VhV ß`mO {W«ßg ({W«ßg Q>¡~oH$s ) H$s à{Vamo{YVm Ho$ {bE VwbZr` {H$ñ_m| Ho$ gmW 
gmW bmb ß`mO H$s g§H$a {H$ñ_m| H$m _yë`m§H$Z 

Table 2.23: Evaluation of red onion hybrids along with check varietiesfor resistance to onion 

thrips (T. tabaci) under natural infestation condition

g§doXZerbVm gr_m 
Susceptibility range

dJuH$aU
Categorization

à{d{ï>`m| H$s g§»`m
No. of entries

à{d{ï>`m| H$m Zm_ 
Name of entries

0-1 Cƒ à{VamoYr/Highly 

Resistant

- -

1-2 à{VamoYr/Resistant - -

2-3 gÝVw{bV à{VamoYr
Moderately Resistant

11 (3+8) ^r_m {H$aZ, ^r_m bmBQ> ao‹S>, ^r_m e{º$, S>rAmoOrAma 
hmB{~«S> 1, S>rAmoOrAma hmB{~«S> 2, S>rAmoOrAma hmB{~«S> 
5, S>rAmoOrAma hmB{~«S> 50, S>rAmoOrAma hmB{~«S> 56, 
S>rAmoOrAma hmB{~«S> 6, S>rAmoOrAma hmB{~«S> 7, 
S>rAmoOrAma hmB{~«S> 9 
Bhima Kiran, Bhima Light Red, Bhima Shakti, 
DOGR Hy-1, DOGR Hy-2, DOGR Hy-5, DOGR Hy-
50, DOGR Hy-56, DOGR Hy-6, DOGR Hy-7, 
DOGR Hy-8.

3-4 g§doXZerb/Susceptible - -

4-5 Cƒ g§doXZerb/Highly 

Susceptible

- -

2.6 : ß`mO _| Za Cd©aVm H$s nwZ: àm{á Ho$ {bE 
CÎmaXm`r  Ms bmoH$g H$m _mH©$a ghm`VmW© M`Z 

àOZZ d§eH«$_m| _| Ý`ypŠb`a Za Cd©aVm bmoH$g Ho$ _mH©$a 
ghm`VmW© M`Z _| nrgrAma _mH©$am| Ho$ gmW OrZmoQ>mBqnJ H$aZm 
g\$b Wm, AnZr à~b àH¥${V Ho$ H$maU  jnurf 20 _mH©$a Ûmam 
{df_`w½_O AdñWm _| à~b ̀ w½_{dH$ënr _| {^ÞVm Zht H$s Om 
gH$s O~{H$ BgHo$ Ûmam g_OmV à{Vgmar d§eH«$_m| H$mo AbJ 
{H$`m Om gH$m & Xþ^m©½` go h_ AnZo àOZZ d§eH«$_m| _| g_OmV 
à{Vgmar ̀ w½_{dH$ënr H$s ImoO Zht H$a gHo$& PsaO _mH©$a Ûmam 
àOZZ d§eH«$_m| Ho$ g^r àH$ma Ho$ `w½_{dH$ënr n[adV© (Ms 

bmoH$mB©) _| {^ÞVm H$s OmVr h¡ bo{H$Z {d{^Þ AmZwd§{eH$ 
n¥ð>^y{_ _| _mH©$a H$daoO gr{_V hmoVm h¡, VWm{n AnZr gh-
à~b àH¥${V Ho$ H$maU ̀ h EH$ e{º$embr _mH©$a h¡ Am¡a àOZZ 
d§eH«$_m| H$m n¥W¸$aU H$aZo _| Ms bmoH$g H$m _mH©$a ghm`VmW© 
M`Z H$aZo _| AË`{YH$ Cn`moJr h¡, Bg{bE ̀ o Xmo _mH©$a ß`mO  
F  g§H$a {dH$mg H$m`©H«$_m| _| _yë`dmZ h¢& 1

2.6: MAS of Ms locus responsible for male 

fertility restoration in onion

The genotyping with PCR markers were successful 

in the marker-assisted selection of nuclear male-

fertility locus in the breeding lines, jnurf 20 

marker due to dominant nature, it could not 

differentiate dominant allele in the heterozygote 

state, whereas it could separate homozygous 

recessive lines.  The PsaO marker differentiates all 

kinds of allelic variants (Ms loci) of breeding lines, 

but the marker coverage is the limitation across 

the different genetic background, although it is a 

powerful marker due to co-dominant nature, 

highly useful in the marker-assisted selection of 

Ms locus across the segregating breeding lines, 

thus these two markers are valuable aids in onion 

F  hybrid development programs.1
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{MÌ 2.10 : àOZH$ d§eH«$_m| Ho$ ~rM Ms bmoH$g H$m _mH©$a ghm`VmW© M`Z, H$) Ms bmoH$g Ho$ {bE jnurf 20 _mH©$a OrZmoQ>mBqnJ, I) Ms 

bmoH$mB© Ho$ {bE  PsaO OrZ _mH©$a OrZàê$n, EånbrH$m°Z {dIÊS>Zm| H$s VwbZm Ho$ {bE Cn`moJ {H$`m J`m  O' OrZê$ba  1 kb ßbg S>rEZE b¡S>a  

Fig.2.10: Marker assisted selection of Mslocus among breeding lines, a) jnurf 20 marker genotyping for Ms locus, b) 

PsaO gene markers genotypes for Ms loci, O' Gene Ruler 1kb plus DNA ladder used for comparison of amplicon 

fragments

2.7: Genetic architecture of waterlogging 

and drought tolerance in onion

Mapping population is being developed for 

studying genetic architecture of water logging and 

drought tolerance in onion. For water logging 

tolerance, Acc. 1666 (tolerant line) was crossed 

with water logging susceptible line Acc. 1639 and 

var. Phule Samarth. Similarly, water logging 

tolerant line Acc. 1630 was also crossed with 

water logging susceptible variety Bhima Super 

and Phule Samarth. Among white onion, tolerant 

line W-355 was crossed with susceptible line W-

085 and developed 5 F hybrid populations. Under 1 

drought tolerance, Acc. 1656 (tolerant line) was 

crossed with Acc. 1627 and Bhima Dark Red 

(susceptible line) and developed 2 F hybrid 1 

populations. These lines will be further evaluated.

Study of the light saturation point, CO  2

compensation point and photosynthetic 

ef�iciency, in onion varieties 

Photosynthetic ef�iciency of onion varieties 

depends on many factors, especially response of 

plants to photo synthetically active radiation 

(PAR) and ambient CO  concentration.  Therefore, 2

2.7: ß`mO _| Ob^amd Am¡a gyIm g{hîUwVm H$s 
AmZwd§{eH$ JwUmË‘H$Vm H$m AÜ¶¶Z

ß`mO H$s \$gb _| Ob^amd Ama¡  gIy m g{hîUVw m H$s AmZdw {§ eH$ 
dmñVHw $bm H$m AÜ``Z H$aVo hEþ  _mZ{MÌU g»§ `m H$m {dH$mg 
{H$`m Om ahm h&¡  Ob^amd g{hîUVw m H$o  {bE, àm{á 1666 
(g{hîUw de§ H$« _) H$m H$« mg AWdm gH§ $aU Ob^amd H$o  à{V 
gd§ Xo Zerb àm{á 1639 Ama¡  {H$ñ_ \$w bo g_W© H$o  gmW H$am`m 
J`m& Bgr àH$ma, Ob^amd H$o  à{V g{hîUw de§ H$« _ àm{á 1630 
H$m gH§ $aU AWdm H$« mg Ob^amd H$o  à{V gd§ Xo Zerb {H$ñ_ 
^r_m gnw a Ama¡  \$w bo g_W© H$o  gmW H$am`m J`m& g\$o X ß`mO _,|  
g{hîUw de§ H$« _ S>ãë ỳ 355 H$m gH§ $aU gd§ Xo Zerb de§ H$« _ S>ãë ỳ 
085 H$o  gmW H$am`m J`m Ama¡  nmM§  F  gH§ $a g»§ `m {dH${gV H$s 1

JB&ª  gIy m g{hîUVw m H$o  AV§ JV© , àm{á 1656 (g{hîUw de§ H$« _) 
H$m H$« mg AWdm gH§ $aU àm{á 1627 Ama¡  ^r_m S>mH$©  aS‹o > 
(gd§ Xo Zerb de§ H$« _) H$o  gmW H$amH$a Xmo F  gH§ $a g»§ `m 1

{dH${gV H$s JB&ª  BZ de§ H$« _m| H$m nZw : _ëy `mH§ $Z {H$`m OmEJm&  

ß`mO H$s {H$ñ_m| _| àH$me g§V¥á {~ÝXþ, CO  j{Vny{V© {~ÝXþ 2

VWm àH$me g§ûcofU à^mderbVm H$m AÜ``Z 

ß`mO {H$ñ_m| H$s àH$me g§ûcofU à^mderbVm AZoH$ H$maH$m| 

{deofH$a àH$me H$s g§ûcofUr` g{H«$` {d{H$aU (nrEAma) Ed§ 

n[adoer  gmÝÐVm Ho$ à{V nm¡Ym| H$s à{V{H«$`m na {Z^©a CO2

H$aVr h¡ & Bg{bE, _m§Oar \$m_©, nwUo _| ̂ mH¥$AZwn - ß`mO Ed§ 
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an experiment was carried out with all the ICAR-

DOGR released ten onion varieties at Manjri Farm, 

Pune, to evaluate the response of onion varieties 

for PAR and ambient CO  concentration. The 2

photosynthesis and related parameters were 

measured with the constant supply of PAR within 
-2 -1the leaf chamber @ 1000 µmol m  sec  during 

observations performed.  The signi�icant 

differences were observed in net photosynthesis 

among the varieties. The transpiration rate was 
-2 -found higher in Bhima Shakti (4.230 mmol m  sec

1 -2 -1) followed by Bhima Kiran (4.155 mmol m  sec ) 
-2 -1and Bhima Shubhra (3.998 mmol m  sec ), while it 

-2 -was lower in Bhima Light Red (3.781 mmol m  sec
1). Further, the intercellular CO  concentration was 2

found lower in Bhima Shakti (122.32 ppm), next 

higher by Bhima Kiran (151.56 ppm) and Bhima 

Super (155.68 ppm), whereas it was recorded 

higher in Bhima Safed (285.14 ppm). Further, 

among the varieties, light saturation points shown 

signi�icant variations in response to the net 

photosynthetic rate. 

bhgwZ AZwg§YmZ {ZXoemb` Ûmam Omar H$s JBª g^r Xg ß`mO 

{H$ñ_m| Ho$ gmW EH$ à`moJ {H$`m J`m Vm{H$ àH$me H$s 

g§ûcofUr` g{H«$` {d{H$aU (nrEAma) Ed§ n[adoer   CO2

gmÝÐVm Ho$ à{V nm¡Ym| H$s à{V{H«$`m H$m _yë`m§H$Z {H$`m Om gHo$& 

{H$E JE n`©dojU Ho$ Xm¡amZ nÎmr M¡å~a  1000  -2 -1µmol m  sec  

Ho$ ^rVa àH$me H$s g§ûcofUr` g{H«$` {d{H$aU (nrEAma) H$s 

gVV Amny{V© Ho$ gmW àH$me g§ûcofU Ed§ g§~§{YV n¡am_rQ>am| H$mo 

_mnm J`m& {H$ñ_m| Ho$ ~rM {Zdb àH$me g§ûcofU _| C„oIZr` 

{^ÞVm XoIZo H$mo {_br& g~go A{YH$ dmînmoËgO©Z Xa ^r_m 

e{º$  (4.230 ) _| Ed§ VXþnamÝV ^r_m -2 -1mmol m  sec

{H$aU (4.155 ) Ed§ ^r_m ew^«m (3.998 -2 -1mmol m  sec
-2 -1mmol m  sec )  _| XoIZo H$mo {_br O~{H$ ̀ h ̂ r_m bmBQ> 

ao‹S>  (3.781 ) _| H$_Va Wr& nwZ: A§Va--2 -1mmol m  sec

gobwba gmÝÐVm H$mo g~go H$_ ̂ r_m e{º$ (122.32 ) _| ppm

Ed§ VXþnamÝV Cggo A{YH$ ^r_m {H$aZ (151.56 )  ppm

VWm ̂ r_m gwna (155.68 ) _| XO© {H$`m J`m O~{H$ ̀ h ppm

g~go A{YH$ ̂ r_m g\o$X (285.14 ppm) _| XO© H$s JB©& nwZ: 

{H$ñ_m| Ho$ _Ü`, àH$me g§V¥á {~ÝXþ _| {Zdb àH$me g§ûcofU Xa 

Ho$ à{V C„oIZr` {^ÞVm àX{e©V hmoVr h¡& 

{MÌ 2.11 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s ß`mO {H$ñ_m| _| {Zdb àH$me g§ûcofU ( ), dmînmoËgO©Z Xa  -2 -1µmol m  s

( )  VWm A§Va-gobwba   gmÝÐVm (nrnrE_) -2 -1mmol m  s CO2

-2 -1 -2 -1Fig.2.11: Net photosynthesis (µmol m  s ), transpiration rate (mmol m  s ) and intercellular CO  concentration 2

(ppm) in ICAR-DOGR onion varieties

2.9 : ß`mO (E{b`_ grnm Eb.) _| Hw$b KwbZerb R>mog 
nXmW© A§e (TSS) Ho$ {bE CÎmaXm`r H$m~©Z ñdm§JrH$aU 
H$s ñH«$sqZJ Ed§ _yë`m§H$Z 

Hw$b KwbZerb R>mog (TSS), H$m~m}hmBS´o>Q²g, àmoQ>rZ Ed§ AÝ` 
àmB_ar VWm goHo$ÊS>ar CnmnM` g{hV Ob _| KwbZerb R>mog 

2.9: Screening and evaluation of carbon 

assimilates responsible for total soluble 

solids (TSS) in (Allium cepa L.)

Total Soluble Solids (TSS) is the direct measures 

of water soluble solids including carbohydrates, 
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proteins and other primary and secondary 

metabolites. TSS has been widely correlated not 

only with quality of onion bulbs but also with 

storability potential and size of bulbs. Here, we 

segregated bulbs of six selection lines for 

differential TSS content into two categories based 

on bulb diameter viz. small (41.42-48.20 mm) and 

large (51.41-55.57 mm). 

As presented below, TSS (°Brix) was observed 

signi�icantly higher in bulb with smaller (S) 

diameter than large irrespective of selection line. 

TSS content was observed higher (15.03-21.07 

°Bx) in high TSS lines WHT-23A-1, WHT-23A-3, 

WHT-23A-2, 1A-GT-18, GT-18-3C, than low TSS 

lines Bhima Shubhra and Bhima Shweta. 

nXmWm] H$m àË`j _mnZ h¡& Hw$b KwbZerb R>mog nXmW© A§e H$m 
Z Ho$db ß`mO H§$Xm| H$s JwUdÎmm go daZ² BZH$s ̂ ÊS>maU j_Vm 
Am¡a H§$Xm| Ho$ AmH$ma Ho$ gmW ì`mnH$ gh-g§~§Y h¡& `hm§ h_Zo 
{^Þ Hw$b KwbZerb R>mog nXmW© A§e dmbo N>: goboŠeZ d§eH«$_m| 
Ho$ H§$Xm| H$mo H§$X Ho$ ì`mg ̀ Wm bKw (41.42-48.20  {__r.) 
VWm ~‹S>m (51.41-55.57 {__r.) Ho$ AmYma na Xmo lo{U`m| _| 
AbJ-AbJ {H$`m&

Og¡ m {H$ ZrMo àñVVw  {H$`m J`m h,¡  H$w b Kbw Zerb R>mgo  nXmW© Ae§  
0( {~Š« g) H$mo {H$gr ̂ r gbo Šo eZ de§ H$« _ _| ~S‹ >o ì`mg dmbo AWmV©  

~S‹ >o AmH$ma H$o  H$§ Xm| H$s Vbw Zm _| bKw AmH$ma dmbo H$§ Xm| _| 
C„Io Zr` ê$n go H$ht CƒVa nm`m J`m& H$_ Kbw Zerb R>mgo  
nXmW© Ae§  dmbo de§ H$« _m| ^r_m eŵ m«  Ama¡  ^r_m œVo m H$s Vbw Zm _| 
Cƒ H$w b Kbw Zerb R>mgo  nXmW© Ae§  dmbo de§ H$« _m| ̀ Wm S>ãë`Ey MQ>r 
23 E - 1, S>ãë`Ey MQ>r 23 E-3, S>ãë`Ey MQ>r 23 E-2, 1 E-
OrQ>r-18, OrQ>r-18-3 gr _| H$w b Kbw Zerb R>mgo  nXmW© Ae§  
H$ht CƒVa(15.03-21.07 °Bx) XO© {H$`m J`m&

{MÌ 2.12 : ß`mO Ho$ Cƒ Ed§ H$_ Hw$b KwbZerb R>mog nXmW© A§e dmbo d§eH«$_m| _| ~‹S>o Ed§ bKw AmH$ma dmbo H§$Xm| _| Hw$b KwbZerb R>mog nXmW© A§e& 
S>mQ>m H$mo VrZ nwZamd¥{V`m| Ho$ _mÜ` Ho$ Vm¡a na àñVwV {H$`m J`m h¡     

Fig. 2.12: Total Soluble Solids (TSS) of large and small sized bulbs of high and low TSS lines of onion. Data is presented 

as mean of three replications. 

~‹S>o AmH$ma Ho$ H§$Xm| H$s VwbZm _| N>moQ>o AmH$ma dmbo H§$Xm| _| Hw$b 
eH©$am _mÌm A{YH$ nmB© JB©& O¡gm {H$ ZrMo àñVwV {H$`m J`m h¡, 
Cƒ Hw$b KwbZerb R>mog nXmW© A§e dmbo d§eH«$_m| _| eH©$am _mÌm 
H$m CƒVa ñVa àX{e©V hþAm Omo {H$ g~go A{YH$ S>ãë`yEMQ>r 
23 E -2 _| Ed§ VXþnamÝV S>ãë`yEMQ>r 23 E -3 _| O~{H$ 
g~go H$_ ̂ r_m œoVm _| XO© {H$`m J`m& 

Total sugar content was observed maximum in 

bulbs with smaller sized than large sized bulb. As 

presented below bulbs of high TSS lines exhibited 

higher level of sugar content and observed 

maximum in WHT-23A-2, followed by WHT-23A-3 

and minimum in Bhima Shweta. 
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{MÌ 2.13 : Cƒ VWm H$_ Hw$b KwbZerb R>mog nXmW© A§e dmbo d§eH«$_m| Ho$ ~‹S>o Ed§ bKw AmH$ma dmbo H§$Xm| _| Hw$b eH©$am _mÌm& VrZ nwZamd¥{V`m| Ho$ 
_mÜ` Ho$ ê$n _| Am§H$‹S>m| H$mo àñVwV {H$`m J`m h¡& 

Fig. 2.13: Total sugar of large and small sized bulbs of High and low TSS lines of onion. Data is presented as mean of 

three replications. 

O¡gm {H$ ZrMo àñVwV {H$`m J`m h¡, Cƒ Hw$b KwbZerb R>mog 
nXmW© A§e dmbo d§eH«$_m| `Wm S>ãë`yEMQ>r 23E-1; 
S>ãë`yE`Q>Or 23 E-2; S>ãë`yEMQ>r 23 E-3 VWm 1 E- 
OrQ>r-18, OrQ>r-18-3 gr _| bKwH$maH$ eH©$am H$m H$_Va 
ñVa nm`m J`m Omo {H$ CƒVa Amo{bJmo_r[aH$ VWm nm°br_r[aH$ 
ñVa _| eH©$am H$s _m¡OyXJr H$mo Xem©Vm h¡& H$_ KwbZerb R>mog 
nXmW© A§e dmbo d§eH«$_m| `Wm ^r_m ew^«m VWm ^r_m œoVm _| 
bKwH$maH$ eH©$am H$m CƒVa ñVa XO© {H$`m J`m& 

{MÌ 2.14 : Cƒ VWm H$_ Hw$b KwbZerb R>mog nXmW© A§e dmbo d§eH«$_m| Ho$ ~‹S>o Ed§ bKw AmH$ma dmbo H§$Xm| _| bKwH$maH$ eH©$am & VrZ nwZamd¥{V`m| Ho$ 
_mÜ` Ho$ ê$n _| Am§H$‹S>m| H$mo àñVwV {H$`m J`m h¡&

As presented below, high TSS lines WHT-23A-1; 

WHT-23A-2; WHT-23A-3 and 1A-GT-18, GT-18-3C 

has lower level of reducing sugar which indicates 

the existence of sugars in higher oligomeric and 

polymeric level. Low TSS line Bhima Shubhra and 

Bhima Shweta has higher reducing sugar level.

Fig.2.14: Reducing sugar of large and small sized bulbs of high and low TSS lines of onion. Data is  resented as mean of 

three replications. 
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ß`mO H§$Xm| _| VrIonZ Ho$ {bE {H$ÊdZ go CËnÞ nmBê${dH$ Aåb 
(EPA) EH$ AàË`j _mnZ h¡& O¡gm {H$ ZrMo àñVwV {H$`m J`m 
h¡, bKwVa AmH$ma dmbo H§$Xm| H$s Anojm CƒVa ì`mg dmbo H§$Xm| 
_| H$ht A{YH$ VrImnZ ñVa nm`m OmVm h¡& goboŠeZ d§eH«$_ 
S>ãë`yEMQ>r 23 E - 2 VWm ̂ r_m ew^«m _| H«$_e: A{YH$V_ Ed§ 
Ý`yZV_ B©nrE XO© {H$`m J`m& Cƒ Hw$b KwbZerb R>mog nXmW© 
A§e ({~«Šg) dmbo goboŠeZ d§eH«$_m| _| Hw$b eH©$am H$m CƒVa 
ñVa àX{e©V hþAm bo{H$Z gmW hr bKwH$maH$ eH©$am H$m H$_Va 
ñVa ̂ r àX{e©V hþAm& CƒVa Q>rEgEg ñVa H$m gå~§Y VrIonZ 
VWm Hw$b nm°br{\$Zmob _mÌm go Zht h¡ bo{H$Z A{YH$m§e d§eH«$_m| 
_| H§$X ì`mg Ho$ gmW BgH$m _O~yV g§~§Y bJVm h¡&   

{MÌ 2.15 : Cƒ VWm H$_ Hw$b KwbZerb R>mog nXmW© A§e dmbo ß`mO d§eH«$_m| Ho$ ~‹S>o Ed§ bKw AmH$ma dmbo H§$Xm| _| {H$ÊdZ CËnÞ nmBê${dH$ Aåb 
(B©nrE) & VrZ nwZamd¥{V`m| Ho$ _mÜ` Ho$ ê$n _| Am§H$‹S>m| H$mo àñVwV {H$`m J`m h¡&

Enzymatically Produced Pyruvic acid (EPA) is 

indirect measure of pungency in onion bulb. As 

presented below, bulbs with higher diameter has 

greater pungency level than smaller sized bulb. 

EPA was observed maximum in selection line 

WHT-23A-2 and minimum in Bhima Shubhra. 

Selection Lines having high TSS (Brix) also 

exhibited higher total sugar but lower level of 

reducing sugar. Higher TSS level is not shown to be 

associated with pungency and total polyphenol 

content but seems to be strongly correlated with 

bulb diameter in most of the lines.

Fig.2.15: Enzymatically produced Pyruvic acid (EPA) of large and small sized bulbs of high and low TSS lines of onion. 
Data is presented as mean of three replications. 
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n[a`moOZm 3 : ß`mO Ed§ bhgwZ _| gwYma Ho$ {bE O¡d 

àm¡Úmo{JH$s` ̀ w{º$`m§

DREB1A OrZ VWm  ACMSH1-RNAi Ho$ gmW ê$nm§VaU 
ß`mO H$s ì`mdgm{`H$ {H$ñ_ ^r_m gwna àJ{V na h¡& 
hmBJ«mo_m`{gZ na M`{ZV H¡$bmB©  àamoh nwZO©ZZ AdñWm _| h¢& 
ß`mO H$s ì`mdgm{`H$ {H$ñ_ ^r_m gwna H$m ê$nm§VaU GFP-

tailswapšCENH3 doŠQ>a Ho$ gmW {H$`m J`m, N>: KQ>ZmAm| 
H$mo CËnÞ {H$`m J`m Am¡a a~r _m¡g_ Ho$ Xm¡amZ bmb ß`mO H$s 
{H$ñ_m| Ho$ gmW g§H$aU AWdm H«$mg H$am`m J`m& AcCENH3- 
RNAi/GFP-tailswap VWm AcCENH3 Cas9/GFP-

tailswap Ho$ gmW gh-ê$nm§VaU ß`mO H$s ì`mdgm{`H$ {H$ñ_ 
^r_m gwna H$mo CËnÞ {H$`m J`m Am¡a H«$_e: Mma VWm EH$ KQ>Zm 
CËnÞ H$s JB© Omo {H$ H$R>moarH$aU AdñWm _| h¢ O~{H$ AÝ` 
gh-H¥$ï> ~¡M go eof H¡$bmB© àamoh nwZO©ZZ AdñWm _| h¢& 
OrZmo{_H$ S>rEZE go AcMSH1 OrZ H$s ŠbmoqZJ H$s JB© Am¡a 
AZwH«$_ {dûcofU Ûmam {g¾b noßQ>mBS> AZwH«$_ H$m bjUdU©Z 
{H$`m J`m& ß`mO _| Zm°H$AmCQ> H$m {dH$mg H$aZo Ho$ {bE EH$  
CRISPR/Cas9 H$ZñQ´>ŠQ> {dH${gV {H$`m J`m&    

ß`mO _| DREB1A OrZ H$m EJ«mo~¡ŠQ>r[a`_  _Ü`ñW 
ê$nm§VaU 

nm¡X _ybm§H$a AWdm aoS>rH$b go CËnÞ ß`mO (E{b`_ grnm  
Eb.) H$s ì`mdgm{`H$ {H$ñ_ ^r_m gwna H$s H¡$bmB© H$s {ÛnX 

doŠQ>a pCAMBIA1305.1 _| rd29 àmo_moQ>a VWm tNOS 

Q>_uZoQ>a Ho$ {Z`§ÌU _| AtDREB1A OrZ Ho$ dmhH$ 

EJ«mo~¡ŠQ>r[a`_ ñQ´>oZ LB4404 Ho$ gmW gh-IoVr H$s JB©& 50 

µg/L hmBJ«mo_m`{gZ ~r dmbo goboŠeZ _r{S>`m na VrZ MH«$m| 
(àË`oH$ 15 {XZ) _|  bJmVma H$pënV ê$nm§V[aV H¡$bmB© H$mo MwZm 
J`m& CÎmaOrdr (J¡a ^yar VWm hëH$s nrbr) H¡$bmB© H$m M`Z 

{H$`m J`m Am¡a Cgo 50 µg/L hmBJ«mo_m`{gZ ~r dmbo àamoh 

_r{S>`m _| ñWmZmÝV[aV {H$`m J`m&  50 µg/L hmBJ«mo_m`{gZ 
~r dmbo M`Z _r{S>`m na M`Z Ho$ Xmo MH«$m| Ho$ CnamÝV J¡a ^yar 
Am¡a hëH$s nrbr H¡$bmB© H$mo àamoh _r{S>`m _| ñWmZmÝV[aV {H$`m 

J`m& A^r VH$, DREB1A H$ZñQ´>ŠQ> Ho$ gmW Mma ~¡M H$s gh-
IoVr H$s JB© h¡, Xmo ~¡M àamoh AdñWm _| h¢ ({MÌ 3.1) O~{H$ Xmo 
~¡M M`Z AdñWm _| h¢& 

50 µg/L hmBJ«mo_m`{gZ ~r dmbo goboŠeZ _r{S>`m na M`Z Ho$ 
VrZ MH«$m| Ho$ CnamÝV CÎmaOrdr J¡a ̂ yar Am¡a hëH$s nrbr H¡$bmB© 

H$m M`Z {H$`m J`m Am¡a Cgo 50 µg/L hmBJ«mo_m`{gZ ~r dmbo 
àamoh _r{S>`m _| ñWmZmÝV[aV {H$`m J`m& 

Project 3: Biotechnological approaches 

for improvement of onion and garlic 

Transformation onion cv. Bhima Super with 

DREB1A gene and ACMSH1-RNAi is in progress. 

The selected calli on hygromycin are in shoot 

regeneration stage. Onion cv. Bhima Super was 

transformed with GFP-tailswap_CENH3 vector; six 

events were generated and crossed with red onion 

varieties in rabi 2020 season. Co-transformation 

onion cv. Bhima Super with AcCENH3- RNAi/GFP-

tailswap and AcCENH3 Cas9/GFP-tailswap have 

generated 4 and 1 events; respectively, which are 

in hardening stages whereas rest of the calli from 

other co-cultivated batches are in shoot 

regeneration stage. The AcMSH1 gene is cloned 

from genomic DNA and signal peptide sequence 

c h a ra c t e r i z e d  b y  s e q u e n c e  a n a ly s i s .  A 

CRISPR/Cas9 construct developed for developing 

knockout in onion. 

Agrobacterium mediated transformation 

of DREB1A gene in onion

The calli of onion (Allium cepa L.) cv. Bhima Super 

induced  from  seedling  radicle  were  co-

cultivatedwith Agrobacterium strain LBA4404 

carrying AtDREB1A gene under the control of rd29A 

promoter and tNOS terminator in binary vector 

pCAMBIA1305.1.Putative transformed calli were 

selected consecutively in 3 rounds (15 days each) 

on selection media containing 50 µg/L Hygromycin 

B. The survived (non-brown and light yellowish) 

calli were selected and transferred to shooting 

media containing 50 µg/L Hygromycin B. So far, 4 

batches were co-cultivated with DREB1A construct, 

2 batches are in shooting stage (Fig.3.1), 2 batches 

in selection stage. 

The survived non-brown light yellowish calli were 

selected after 3 rounds of selection on selection 

media containing 50 µg/L Hygromycin B. and 

transferred to shooting media containing 50 µg/L 

Hygromycin B. 
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{MÌ 3.1 : àamoh CËàoaU _r{S>`_ na H$pënV ê$nm§V[aV H¡$bmB©  
Fig. 3.1 : Putative transformed calli on shoot induction medium

ß`mO _| AcMSH1-RNAi H$ZñQ´>ŠQ> H$m EJ«mo~¡ŠQ>r[a`_ 

_Ü`ñW ê$nm§VaU

{ÛnX AWdm Xmohao doŠQ>a pCAMBIA1305.1 _| AcMSH1- 

RNAi H$ZñQ´>ŠQ> (680bpc AcMSH1 g|g ñQ´>mÝS> +767 

bppdk  BÝQ´>m°Z + 680bp AcMSH1 E§Q>rgoÝg ñQ´>mÝS> H$mo bo 

OmZo dmbo) Ho$ EJ«mo~¡ŠQ>r[a`_ ñQ´>oZ LB4404 H$m Cn`moJ ß`mO 
H$s ì`mdgm{`H$ {H$ñ_ ^r_m gwna H$s H¡$bmB© Ho$ EJ«mo~¡ŠQ>r[a`_  
_Ü`ñW gh-ê$nm§VaU Ho$ {bE {H$`m J`m& ß`mO Ho$ O‹S> {gam| go 

CËnÞ H¡$bmB© H$s gh-IoVr H$s JB© Am¡a 50 µg/L  
hmBJ«mo_m`{gZ ~r dmbo goboŠeZ _r{S>`m na VrZ MH«$m| (àË`oH$ 
15 {XZ) _| BgH$s ñH«$sqZJ H$s JB©& CÎmaOrdr J¡a ^yar VWm 

hëH$s nrbr H¡$bmB©  H$m M`Z {H$`m J`m Am¡a Cgo 50 µg/L  
hmBJ«mo_m`{gZ ~r dmbo àamoh _r{S>`m _| ñWmZmÝV[aV {H$`m J`m& 

A^r VH$, AcMSH1-RNAi H$ZñQ´>ŠQ> Ho$ gmW nm§M ~¡Mm| H$s 
gh IoVr H$s JB©, {OZ_| go VrZ ~¡M àamoh AdñWm _| Am¡a eof  
Xmo  ~¡M M`Z AdñWm _| h¢&

Om`mOZZ Ho$ _mÜ`_ go ß`mO _| ñd: nmÌo AJw{UV CËàoaU

Om`mOZZ Ho$ _mÜ`_ go ß`mO _| AJw{UV CËàoaU {H$`m J`m& 
nwîn H$br g§dY©Z go CËnÞ 80 Om`mOZZ àamoh go Hw$b 63 
AJw{UV H$s nhMmZ H$s JB©& ~rO CËnmXZ Am¡a H§$X CËnmXZ Ho$ 
{bE IoV _| ß`mO H$s {d{^Þ {H$ñ_m| go Hw$b 15 {Û-AJw{UV 
d§eH«$_m| H$m aIaImd {H$`m Om ahm h¡& BgHo$ Abmdm, h_Zo 
ß`mO _| Om`mOZZ CËàoaU na S>rEZE {_Wm`boeZ Ho$ à^md H$m 
AÝdofU {H$`m h¡& Om`mOZZ CËàoaU _r{S>`_ Ho$ A§VJ©V Om§Mr 
JBª nm§M {H$ñ_m| Ho$ ~rM Om`mOZZ AmdVu _| 3.1 go 4.5 
à{VeV H$s {^ÞVm XoIZo H$mo {_br& 100 {‘br ‘mob na g^r 
nm§Mm| {H$ñ_m| _| 5 EOmgmBQ>r{S>Z  Ûmam Om`mOZZ à^mderbVm 
_| gwYma XoIZo H$mo {_bm& A§V: àOmV ~rS>rAma, A§V: àOmV 
~rEg VWm BZH$s g§~§{YV {H$ñ_m| H$s Om`mOZZ à^mderbVm 

Agrobacterium mediated transformation of 

AcMSH1-RNAi construct in onion

Agrobacterium strain LBA4404 harboring binary 

vector pCAMBIA1305.1-AcMSH1-RNAi construct 

(680bpAcMSH1  sense strand+767 bppdk 

intron+680bp AcMSH1antisense strand) was used 

for Agrobacterium mediated co-transformation of 

calli  of  onion cv.  Bhima Super.  The calli 

regenerated from root tips of onion were co-

cultivated and screened in 3 rounds (15 days each) 

on 50 µg/L Hygromycin B containing selection 

media. The survived, non-brown light yellowish 

calli were selected and transferred to shooting 

media containing 50 µg/L Hygromycin B. So far, 5 

batches were co-cultivated with AcMSH1-RNAi 

construct; 3and 2 batches are in shooting and 

selection stages, respectively.

In vitro haploid induction in onion through 

gynogenesis

Haploid induction was carried out through 

gynogenesis. 63 haploids were identi�ied from 80 

gynogenic shoots generated from �lower bud 

culture. There are 15 dihaploid lines from 

different onion varieties; are being maintained in 

the �ield for seed production and bulb production. 

In addition, we explored the effect of DNA 

methylation on gynogenic induction in onion. 

Gynogenic frequency varied from 3.1 to 4.5 

percent among the �ive varieties tested under 

gynogenic induction medium. 5'-Azacytidine 

improved gynogenic ef�iciency in all �ive varieties 
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Table 3.1: List of developed cpSSR markers

_mH©$a H$m Zm_
Marker Name

A{J«_ àmB_a AZwH«$_ 
Forward Primer Sequence (5'-3')

à{Vbmo_ àmB_a AZwH«$_ 
Reverse Primer Sequence (5'-3')

AP_cpSSR1 ACATAGTGCAATACGGTCAGA ATAGGATAGAAGGGGAAAGGA

AP_cpSSR2 GAAGGAATCAGAATCTTGCT GCATTACACAATCTCCAAGA

AP_cpSSR3 GGAATTCGTCGAGATTTTAC GTGTGTGCGAGTTGTATATTTC

Vm{bH$m 3.1 : {dH${gV cpSSR _mH©$am| H$s gyMr 

Continued on next page..... 

Iwbr nam{JV {H$ñ_m| Ho$ gmÑí` H$_Va Wr& 5 EOmgmBQ>r{S>Z 
(100 {‘br ‘mob) Ho$ gmW CnMma H$aZo na A§V: àOmV 
~rS>rAma H$s Om`mOZZ à^mderbVm _| 4.05 go 5.54 
à{VeV H$m gwYma Am`m bo{H$Z Eogm A§V: àOmV ~rEg _| Zht 
hþAm& 

E{b`_ Ho$ S>rEZE q\$Ja{àpÝQ>§J Ho$ {bE ŠbmoamoßbmñQ> 

EgEgAma (cpSSR)  _mH©$am| H$m {dH$mg 

MIS gm°\$Q>do`a Ho$ AZwà`moJ cpSSRs  Ûmam H$s ImoO Ho$ {bE 
E{b`_ n¡amS>m°Šg_  ŠbmoamoßbmñQ> Ho$ gånyU© OrZmo_ H$m Cn`moJ 

{H$`m J`m& cpSSRs H$s nhMmZ H$aZo Ho$ {bE Ý`yZV_ b§~mB© 
_mZXÊS> Ho$ W«oghmoëS> H$m Cn`moJ {H$`m J`m O¡go {H$ S>mB-
Ý`ypŠbAmoQ>mBS> Ho$ {bE N>:, Q´>mB-Ý`ypŠbAmoQ>mBS> Ho$ {bE Mma 
Am¡a Q>oQ´>m - Ý`ypŠbAmoQ>mBS>, n|Q>m - Ý`ypŠbAmoQ>mBS> VWm hoŠgm 
- Ý`ypŠbAmoQ>mBS> [anrQ²g Ho$ {bE VrZ-VrZ O~{H$ Bg 
AÜ``Z _| nwZ: {dûcofU H$aZo Ho$ à`moOZ go EH$b AWdm _moZmo 
- Ý`ypŠbAmoQ>mBS²g H$mo AbJ {H$`m J`m& MIS nmBnbmBZ H$m 

Cn`moJ H$aVo hþE gQ>rH$ Am¡a ̀ m¡{JH$ cpSSRs H$s ImoO H$s JB©& 

`m¡{JH$ EgEgAma _|, [anrQ²g AZwH«$_m| H$mo 100 bp cpSSR 

bmoH$mB©  Ho$ Zm°Z [anrQ> AZwH«$_m| Ûmam ~m{YV {H$`m J`m {OZH$m 
Cn`moJ ~¡M àmB_a 3 dO©Z 1.0 do~ àmoJ«m_ H$m Cn`moJ H$aVo hþE 
ŠbmoamoßbmñQ> OrZmo_ Ho$ âb¡pÝH§$J [anr{Q>S> arOÝg H$s àmB_a 

{S>OmBqZJ Ho$ {bE {H$`m J`m& cpSSR àmB_am| H$s {S>OmBZ 
H$aZo _| BñVo_mb {H$E JE n¡am_rQ>a Wo : (1) 18 go 25  bp H$s 

gr_m _| àmB_a b§~mB©, (2) 100 go 300 bp H$s gr_m _| 
S>rEZE CËnmX AmH$ma, (3) Bï>V_ EZrqbJ Vmn_mZ Ho$ ê$n _|   
55AmoC Ho$ gmW 50AmoC - 70AmoC Ho$ ~rM _opëQ>§J Vmn_mZ 
(Tm)  VWm (4) 50 à{VeV Ho$ Bï>V_ ñVa Ho$ gmW 40 go 70 
à{VeV H$s gr_m _| Orgr _mÌm& nhMmZo JE ŠbmoamoßbmñQ> 

AmYm[aV cpSSR _mH©$a H$mo AP_cpSSR (E{b`_ n¡amS>m°Šg_ 
ŠbmoamoßbmñQ> {gånb {g¹|$e [anrQ²g) àmB_a Ho$ ê$n _| 
{ZYm©[aV {H$`m J`m&  

a t  1 0 0 m M .  T h e  g y n o g e n i c  e f � i c i e n c y  o f 

inbred_BDR, inbred_BS, and their respective 

v a r i e t i e s ,  w a s  l o w e r  t h a n  t h a t  o f  t h e 

corresponding open pollinated varieties. The 

gynogenic ef�iciency improved in inbred_BDR 

from 4.05 to 5.54 percent upon treatment with 

100mM of 5-azacytine but not in inbred_BS.

Development of chloroplast SSR (cpSSR) 

markers for DNA �ingerprinting of Alliums

The complete genome of Allium paradoxum 

chloroplast was used for mining of cpSSRsby 

application of MISA software. A threshold of 

minimum length criteria was applied for 

identi�ication of cpSSRs, like six for dinucleotide, 

four for trinucleotide, and three for tetra-

nucleotide, penta-nucleotide and hexa-nucleotide 

repeats, while further mononucleotides were 

excluded from further analysis in this study. 

Perfect and compound cpSSRs were mined by 

using MISA pipeline. In the compound SSRs, the 

repeats sequences were interrupted by non-

repeat sequences of 100 bp cpSSR loci were used 

for primers designing �lanking repeated regions of 

chloroplast genome using the Batch Primer-3 

version 1.0 web program. The parameters used for 

designing cpSSR primers were as : (1) Primer 

length ranging from 18 to 25 bp (2) DNA product 

size ranging from 100–300 bp (3) Melting 

temperature between 50°C - 70°C, with 55°C as the 

optimum annealing temperature(Tm) and (4) GC 

content of 40% –70% with an optimum of 50% 

.The identi�ied chloroplast based cpSSR markers 

w e r e  d e s i g n a t e d  a s  A P _ c p S S R  ( A l l i u m 

paradoxum_chloroplast  Simple Sequence 

Repeats) primers.
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Garlic virus sanitation through treatment 

combinations (Heat therapy, Chemo therapy 

and Shoot Meristem culture)

The present study was performed to eliminate 

Garlic Common Latent Virus (GCLV), Shallot 

Latent Virus (SLV), Onion Yellow Dwarf Virus 

(OYDV) and Garlic virus X (GarV-X) from garlic 

variety, Bhima Purple.  A total seven treatments 

carried out with or without thermotherapy at 37 
0C for 30 days (1-Shoot meristem isolation; 2-

Thermo-therapy direct culture; 3- Thermo-

therapy plus meristem culture; 4- Thermo-

therapy plus chemotherapy (Ribavirin 205µM) 

direct  cul ture ;  5-  Thermo-therapy plus 

chemotherapy plus meristem; 6-Chemotherapy 

direct culture; 7-Chemotherapy meristem 

culture). For each treatment uniform 120 bulbs 

were selected and from each bulb 2 cloves were 

removed for control hence total 240 cloves were 

selected for control. Five uniform cloves were 

selected from each bulb for treatment hence total 

600 cloves per treatment taken. In each treatment, 

total 50 explants or meristems were isolated from 

the both treated and control cloves. Meristems 

AP_cpSSR4 CGAAATGTACTCCCAACTCTA TATGTATCCATGGTCAACCTC

AP_cpSSR5 CAATGGACTTGAGTCAGTGAT GGGCCTATTTATACGCTATCT

AP_cpSSR6 TCGTTTTACGAAACCTTACC CGTAACGGCTTTTCTTTTAG

AP_cpSSR7 GAAAGAAGATTAAGGCTCTG CTCCAAACGTTGAGTCAC

AP_cpSSR8 GAGATTATGCCCCCTTTTT AGATGAACCCTTGAAAGTAGC

AP_cpSSR9 CGGAAATCTCATTTACTTGG CCTATGGATCTATTCCCAGTT

AP_cpSSR10 TATCTCCTTCGCTTGTAGTCA ACGCAGACCTTGAAAAGTAA

AP_cpSSR11 CCACGAAATCCAAGCATA CGACCCGAATCTAAATCTAAG

AP_cpSSR12 GGAGCAGGAAAAAGAAAAAC GAAAACGCCTACGAAAAGAT

AP_cpSSR13 GGCATGGCAGTTTAAGAGT AAGTATCCAGGCTCTGCTTAT

AP_cpSSR14 GACTAGTGTTGCTGTTTCCAT CGGTTTGTGTAGCCATAAAT

AP_cpSSR15 GCTATTGGGCTAGCTATTGTT ACTTCACGTTGGCTAAGAGAT

_mH©$a H$m Zm_
Marker Name

A{J«_ àmB_a AZwH«$_ 
Forward Primer Sequence (5'-3')

à{Vbmo_ àmB_a AZwH«$_ 
Reverse Primer Sequence (5'-3')

CnMma g§`moOZm| (Vmn Woaonr, H$s_moWoaonr VWm àamoh 
{d^Á`moVH$ g§dY©Z) Ho$ _mÜ`_ go bhgwZ {dfmUw H$s 
ñdÀN>Vm 

dV©_mZ AÜ``Z H$m à`moOZ bhgwZ H$s {H$ñ_ ̂ r_m nn©b _| go 

Jm{b©H$ H$m°_Z boQ>oÝQ> dm`ag (GCLV), e¡bm°Q> boQ>oÝQ> dm`ag 

(SLV), Amo{Z`Z `obmo S²dm\©$ dm`ag (OYDV) VWm Jm{b©H$ 

dm`ag E³g (GarV-X) H$m CÝ_ybZ H$aZm Wm& Vrg {XZm| Ho$ 
0{bE  37 C Vmn_mZ na Vmn Woaonr Ho$ gmW Am¡a CgHo$ {~Zm 

Hw$b gmV CnMma AmO_mE JE (1-àamoh {d^Á`moVH$ 
n¥W¸$aU; 2-Vmn Woaonr àË`j g§dY©Z; 3-Vmn Woaonr ßbg 
{d^Á`moVH$ g§dY©Z; 4-Vmn Woaonr ßbg H$s_moWoaonr 
(amB~m{d[aZ  205JM²)  àË`j g§dY©Z; 5-Vmn Woaonr ßbg 
H$s_moWoaonr ßbg {d^Á`moVH$; 6-H$s_moWoaonr àË`j g§dY©Z; 
7-H$s_moWoaonr {d^Á`moVH$ g§dY©Z)& àË`oH$ CnMma Ho$ {bE 
EH$g_mZ AmH$ma dmbo Hw$b 120 H§$Xm| H$mo MwZm J`m Am¡a àË`oH$ 
H§$X go Xmo H${bH$mAm| H$mo {Z¶§ÌU Ho$ {bE hQ>m`m J`m AV: Hw$b 
240 H${b`m| H$m M`Z {Z¶§ÌU Ho$ {bE {H$`m J`m& CnMma Ho$ 
{bE àË`oH$ H§$X go nm§M EH$g_mZ H${b`m| H$mo MwZm J`m AV: 
àË`oH$ CnMma hoVw Hw$b 600 H${b`m| H$mo {b`m J`m& àË`oH$ 
CnMma _| CnMm[aV VWm {Z¶§{ÌV H${b`m| XmoZm| go Hw$b 50 
H$Vm}VH$m| AWdm {d^Á`moVH$ H$mo AbJ {H$`m J`m& {d^Á`moVH$ 
_| 0.5 {_J«m./{b. H$mBZo{Q>Z go gåny[aV E_Q>r-7 _r{S>`_ Ho$ 
40 {_{b. Ho$ gmW noQ´>r ßboQ>m| na Q>rH$mH$aU {H$`m J`m Am¡a 

Continued from previous page..... 
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were inoculated on Petri plates containing 40 ml of 

MT-7 medium supplemented with 0.5 mg/L 

kinetin, and cloves were directly cultured on B5 

medium. After 25days of germination, the 

plantlets were transferred to test tube containing 

20 ml of respective mediums. Then from each 

treatment, RNA were isolated and converted into 

cDNA and tested for the virus elimination using 

virus speci�ic primers. Isolated meristem resulted 

70-85% plant  regeneration and 15-27% 

elimination of GCLV, SLV and OYDV and all the 

treatments coupled with thermotherapy resulted 

60-75% plant regeneration and 55-80% removal 

of GCLV, SLV and OYDV while chemotherapy 

resulted 60-70% plant regeneration and 30-45% 

and 50-60% removal of GCLV, SLV and OYDV 

though direct culture and Meristem respectively. 

None of the above treatment was able to eliminate 

the Allexi viruses. Further virus titre for the 

Allexivirus in all the treatments monitored using 

qRT-PCR method, and lowest virus load was 

observed in TCMC. Thus this study re[orts 

complete removal of GCLV, SLV and OYDV through 

cocktail of thermotherapy, chemotherapy and 

shoot Meristem culture in garlic.

H${b`m| H$mo ~r 5 _r{S>`_ na grYm g§d{Y©V {H$`m J`m& A§Hw$aU 
Ho$ 25 {XZm| CnamÝV nmXnH$m| H$mo g§~§{YV _r{S>`_ Ho$ 20 
{_{b. aIZo dmbr Q>oñQ> Q>`y~ _| ñWmZmÝV[aV {H$`m J`m& V~ 

àË`oH$ CnMma go AmaEZE H$mo AbJ {H$`m J`m Am¡a cDNA _| 
ê$nm§V[aV {H$`m J`m VWm dm`ag {d{eï> àmB_am| H$m Cn`moJ 
H$aVo hþE {dfmUw CÝ_ybZ Ho$ {bE Om§Mm J`m& AbJ {H$E JE 
{d^Á`moVH$ Ho$ n[aUm_ñdê$n 70 go 85 à{VeV nmXn 

nwZO©ZZ hþAm Am¡a GCLV, SLV VWm OYDV H$m 15 go 27 
à{VeV VH$ CÝ_ybZ hþAm & BgHo$ gmW hr Vmn Woaonr Ho$ gmW 
dmbo g^r CnMmam| Ho$ n[aUm_ñdê$n 60 go 75 à{VeV VH$ 

nmXn nwZO©ZZ hþAm Am¡a GCLV, SLV VWm OYDV H$m 55 go 
80 à{VeV VH$ CÝ_ybZ XoIZo H$mo {_bm O~{H$ H$s_moWoaonr 
dmbo CnMma H$mo AmO_mZo na 60 go 70 à{VeV VH$ nmXn 
nwZO©ZZ hþAm Am¡a àË`j g§dY©Z VWm {d^Á`moVH$ Ho$ _mÜ`_ go  

GCLV, SLV Ed§ OYDV H$m H«$_e: 30 go 45 à{VeV VH$ 
Am¡a 50 go 60 à{VeV VH$ CÝ_ybZ {H$`m Om gH$m& Cnamoº$ _| 
H$moB© ̂ r CnMma EboŠgr {dfmUw H$m CÝ_ybZ H$aZo _| g_W© Zht 
Wm& nwZ: g^r CnMmam| _| EboŠgr {dfmUw Ho$ {bE dm`ag {Q>Q´>o  

H$s {ZJamZr qRT-PCR {d{Y H$m Cn`moJ H$aVo hþE H$s JB© VWm 
Q>rgrE_gr _| Ý`yZV_ dm`ag ^ma nm`m J`m& AV: dV©_mZ 
AÜ``Z go bhgwZ _| Vmn Woaonr, H$s_moWoaonr VWm àamoh 

{d^Á`moVH$ g§dY©Z Ho$ H$m°H$Q>ob Ho$ _mÜ`_ go GCLV, SLV VWm  

OYDV H$m nyar Vah go CÝ_ybZ H$aZo H$s gyMZm {_bVr h¡&   

(A: {Z¶§ÌU; B: àamoh {d^Á`moVH$ g§dY©Z; C: Vmn Woaonr 

àË`j g§dY©Z; D: Vmn Woaonr = {d^Á`moVH$ g§dY©Z; E: Vmn 

Woaonr + H$s_moWoaonr àË`j g§dY©Z; F: Vmn Woaonr + 

H$s_moWoaonr + {d^Á`moVH$ g§dY©Z; G: H$s_moWoaonr àË`j 

g§dY©Z; H: H$s_moWoaonr + {d^Á`moVH$ g§dY©Z) 

{MÌ 3.2 : rtPCR  H$m Cn`moJ H$aHo$ {d{^Þ CnMmam| _| bhgwZ EboŠgr {dfmUw H$m n[a_mUZ 

(A-Control; B-Shoot meristem culture; C-Thermo 

therapy direct culture; D-Thermo therapy = 

Meristem culture; E-Thermo therapy + Chemo 

therapy direct culture; F- Thermo Therapy + 

Chemotherapy + Meristem culture; G- Chemo 

therapy direct culture; H- Chemo therapy + 

Meristem culture)

Fig. 3.2: Quanti�ication of garlic allexi virus in different subjected treatments using rtPCR
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Fig.3.4: PCR ampli�ication of garlic viruses in 
garlic bulbils

Screening of garlic bulbils for virus presence

Garlic is non �lowering in nature however bolting 

behavior classi�ied garlic into three groups viz. 

complete bolter, Incomplete bolter and non bolter. 

Bolting generally occurs in temperate region or 

northern part of India where garlic needs more 

10-12 hour day light and matures in almost 250 

days. Due to exclusive clonal propagation method, 

garlic carries various viruses generation to 

generation. These viruses deteriorate quality and 

reduce potential yield quantity. Bolting garlic sets 

hundreds of bulbils in umbels and its size vary 

with genotypes. As this bulbils developed from 

apical meristamtic region of plant where 

reproductive part is get converted into formation 

of bulbils, chances of presence of viruses is less. If 

so bulbils will be potential virus free seed material 

for garlic propagation. Thus present experiment 

carried out to study the status of garlic virus 

presence in bulbils using PCR techniques. Virus 

speci�ic primers available in public domain used 

for screening.  Unfortunately all major viruses 

(poty virus, latent virus and allexi virus) observed 

in bulbils. This concludes that garlic bulbils too 

carries suf�ice virus load.  

{dfmUw H$s _m¡OyXJr Ho$ {bE bhgwZ H§${XH$mAm| H$s ñH«$sqZJ 

bhgwZ H$s \$gb J¡a nwînZ àH¥${V dmbr h¡ hmbm§{H$, bhgwZ _| 
Vmoa H§$X dmbm ì`dhma Bgo VrZ dJm] _| {d^m{OV H$aVm h¡ O¡go 
{H$ nyar Vah go Vmoa dmbo H§$X, AnyU© Vmoa dmbo H§$X VWm Vmoa H§$X 
a{hV& Vmoa dmbo H§$X (~mopëQ>§J) Am_Vm¡a na erVmoîU joÌ _| 
AWdm ̂ maV Ho$ CÎma ̂ mJ _| XoIZo H$mo {_bVr h¡ Ohm§ bhgwZ Ho$ 
{bE 10 go 12 K§Q>o Ho$ {XZ Ho$ àH$me H$s Oê$aV hmoVr h¡ Am¡a 
`h \$gb bJ^J 250 {XZm| _| nH$H$a V¡`ma hmoVr h¡& nyar Vah 
go ŠbmoZb àdY©Z {d{Y Ho$ H$maU bhgwZ _| nr‹T>r Xa nr‹T>r 
AZoH$ {dfmUw ~Zo ahVo h¢& ̀ o {dfmUw Ohm§ JwUdÎmm H$mo H$_ H$aVo h¢ 
dht j_Vmerb CnO _mÌm H$mo ̂ r H$_ H$aVo h¢& ~mopëQ>§J bhgwZ 
Ûmam nwînN>Ì _| gm¡ H§${XH$mAm| H$mo goQ> {H$`m OmVm h¡ Am¡a 
OrZàê$n Ho$ AZwgma BZHo$ AmH$ma _| {^ÞVm nmB© OmVr h¡& O¡gm 
{H$ H§${XH$mE§ nm¡Yo Ho$ erf©ñW {d^Á`moVH$ joÌ go {dH${gV hmoVr 
h¢ Ohm§ nwZ: CËnm{XV ̂ mJ H§${XH$mAm| Ho$ JR>Z _| ê$nm§V[aV hmoVm 
h¡, dhm§ {dfmUw H$s _m¡OyXJr H$s g§^mdZm H$_ hmoVr h¡& Eogr 
H§${XH$mE§ bhgwZ àdY©Z Ho$ {bE j_Vmerb {dfmUw _wº$ ~rO 
gm_J«r hm|Jr& AV: dV©_mZ narjU {H$`m J`m Vm{H$ nrgrAma 
VH$ZrH$m| H$m Cn`moJ H$aHo$ bhgwZ dm`ag _m¡OyXJr H$s pñW{V 
H$m AÜ``Z {H$`m Om gHo$& ñH«$sqZJ Ho$ {bE gmd©O{ZH$ S>mo_oZ 
_| CnbãY {dfmUw {d{eï> àmB_am| H$m Cn`moJ {H$`m J`m& 
Xþ^m©½`de H§${XH$mAm| _| g^r à_wI dm`ag (nm°Q>r {dfmUw, 
boQ>oÝQ> {dfmUw VWm EboŠgr {dfmUw) nmE JE& Bggo ̀ h {ZîH$f© 
{ZH$bVm h¡ {H$ bhgwZ H§${XH$mAm| Ûmam ̂ r n`m©á {dfmUw ̂ ma bo 
Om`m OmVm h¡&  

Fig.3.3: Garlic bulbils var VL Lahsun-2

{MÌ 3.3 : bhgwZ H§${XH$m {H$ñ_ drEb bhgwZ2 {MÌ 3.4 : bhgwZ H§${XH$mAm| _| bhgwZ dm`ag H$m nrgrAma àdY©Z 
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Project 4: Natural Resource Management 

in Onion and Garlic 

Effect of continuous use of inorganic 

f e r t i l i z e r s  a n d  m a n u re s  o n  o n i o n 

production and soil fertility status

Permanent manurial experiment was initiated 

during rabi 2013-14 with eight treatments at the 

experimental farm of ICAR-Directorate of Onion 

and Garlic Research (DOGR), Pune (18.842793°N, 

73.885152°W), India. Each block was assigned 

speci�ic 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. This experiment 

was continued in 2019-20 as well. The aim of this 

experiment was to monitor the effect of 

continuous use mineral fertilizers and manures on 

onion production, plant nutrient uptake, and soil 

fertility status under soybean/maize (kharif) - 

onion (rabi) cropping system.  

The results showed that inclusion of maize as 

preceding crop and application of inorganic 

fertilizers along with vermicompost produced 

signi�icantly higher bulb yield compared to 

fertilizer treatments received inorganic fertilizers 

alone (Fig. 4.1). Among the fertilizer treatments, 

integrated use of vermicompost and inorganic 

fertilizer (75% RDF+5 t FYM/ha) produced bulb 

yield similar to 100% RDF+20 t FYM/ha. 

F u r t h e r m o r e ,  a p p l i c a t i o n  o f  1 0  t 

vermicompost/ha alone produced 31.3 t/ha onion 

yield which was signi�icantly lower than other 

fertilizer treatments. Total bulb yield in this 

organic treatment was increased by 51.2% in 

2019-20 compared to the yield recorded during 

2017-18 in the same treatment (20.7 t/ha). 

Combined application of mineral fertilizers and 

vermicompost showed higher N, P and S uptake 

Crop Production

\$gb CËnmXZ 

n[a`moOZm 4: ß`mO Ed§ bhgwZ _| àmH¥${VH$ g§gmYZ 

à~§Y 

ß`mO CËnmXZ na AO¡{dH$ Cd©aH$m| Ed§ ImX Ho$ bJmVma 

Cn`moJ H$m à^md Ed§ _¥Xm H$s Cd©aVm pñW{V

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, nwUo  

(18.842793° CÎma, 73.885152° n{ü_), ^maV Ho$ 
à`moJmË_H$ \$m_© na Hw$b AmR> CnMmam| Ho$ gmW a~r 2013-
14 Ho$ Xm¡amZ ñWm`r ImX à`moJ H$s nhb H$s JB© Wr& àË`oH$ 
ãbm°H$ _| {d{eï> Cd©aH$ CnMma {X`m J`m Am¡a EH$ ãbm°H$ go 
Xÿgao ãbm°H$ _| _¥Xm Ho$ {_lU H$mo amoH$Zo Ho$ {bE n`m©á gmdYmZr 
~aVr JB©& df© 2015-16 Ho$ Xm¡amZ Zd| CnMma Ho$ ê$n _| 10 
Q>Z/ho. H$s Xa na d_u H$ånmoñQ> H$mo em{_b {H$`m J`m& Bg 
à`moJ H$mo df© 2019-20 _| ̂ r Omar aIm J`m& Bg à`moJ H$m 
CÔoí` gmo`m~rZ/_¸$m (Iar\$) - ß`mO (a~r) \$gbMH«$ 
àUmbr Ho$ A§VJ©V ß`mO CËnmXZ, nmXn nmofH$ VËd AÝVJ«©hU 
VWm _¥Xm Cd©aVm pñW{V na I{ZO Cd©aH$m| Ed§ ImX Ho$ {ZaÝVa 
Cn`moJ Ho$ à^md H$s {ZJamZr H$aZm Wm&

n[aUm_m| _| ̀ h XoIZo H$mo {_bm {H$ nyd©dVu \$gb Ho$ ê$n _| _¸$m 
H$mo em{_b H$aZo Am¡a d_u H$ånmoñQ> Ho$ gmW gmW AO¡{dH$ 
Cd©aH$m| H$m à`moJ H$aZo na AHo$bo AO¡{dH$ Cd©aH$m| H$m à`moJ 
H$aZo dmbo CnMma H$s VwbZm _| C„oIZr` ê$n go CƒVa H§$Xr` 
CnO CËnÞ hþB© ({MÌ 4.1)& Cd©aH$ CnMmam| _|, d_u H$ånmoñQ> 
VWm AO¡{dH$ Cd©aH$ (75 à{VeV AmaS>rE\$ + 5 Q>Z Jmo~a 
H$s ImX/ho.) H$m EH$gmW Cn`moJ H$aZo na 100 à{VeV 
AmaS>rE\$ + 20 Q>Z Jmo~a H$s ImX/ho. Ho$ g_Vwë` H§$Xr` 
CnO hm{gb H$s JB©& BgHo$ Abmdm, AHo$bo 10 Q>Z d_u 
H$ånmoñQ>/ho. H$m Cn`moJ H$aZo na 31.3 Q>Z/ho. H$s ß`mO CnO 
hm{gb H$s JB© Omo {H$ AÝ` Cd©aH$ CnMmam| Ho$ _wH$m~bo _| 
C„oIZr` ê$n go H$_Va Wr& Bg O¡{dH$ CnMma _| Hw$b H§$Xr` 
CnO df© 2017-18 Ho$ Xm¡amZ XO© H$s JB© CnO (20.7 
Q>Z/ho.) Ho$ _wH$m~bo _| df© 2019-20 _| 51.2 à{VeV VH$ 
A{YH$ Wr& 

I{ZO Cd©aH$m| VWm d_u H$ånmoñQ> H$m gpå_{bV à`moJ H$aZo na 

AHo$bo I{ZO Cd©aH$ H$m à`moJ H$aZo H$s VwbZm _| H$ht CƒVa 
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{MÌ 4.1 : {d{^Þ Cd©aH$ CnMmam| Am¡a \$gbMH«$ àUmbr Ûmam à^m{dV ß`mO H$s CnO 
Fig. 4.1: Total onion yields as in�luence by different fertilizer treatments and cropping system

compared to mineral fertilizer alone applied 

treatments (Figure 4.2). The lowest NPS uptake 

was recorded in vermicompost applied plot. Soil 

analysis data showed that the treatments received 

both mineral fertilizers and vermicompost 

showed higher soil organic carbon and available 

N compared to the treatments received mineral 

fertilizers or organic manures alone (Fig. 4.3 and 

4 . 4 ) .  Fu r t h e r m o re ,  s o i l  o rga n i c  c a r b o n 

concentration was higher in all the fertilizer 

treatments after rabi onion 2020 compared to 

the SOC value recorded after kharif soybean

/ maize 2019.  Whereas soi l  avai lable  N 

concentration was higher after soybean/maize 

harvest 2019 compared to the value recorded 

after rabi onion crop harvest in 2020. Initial soil 

fertility status was maintained in all the fertilizer 

treatments (Table 4.1).

Fig. 4.2: NPS uptake as in�luenced by fertilizer treatments and cropping system

ZmBQ´>moOZ, \$m°ñ\$moag VWm gë\$a AÝVJ«©hU àX{e©V hþAm 

({MÌ 4.2)& d_u H$ånmoñQ> H$m à`moJ H$aZo dmbo ßbm°Q> _| g~go 

H$_ ZmBQ´>moOZ, \$m°ñ\$moag Ed§ gë\$a AÝVJ«©hU XO© {H$`m J`m& 

_¥Xm {dûcofU S>mQ>m go ̀ h XoIZo _| Am`m {H$ I{ZO Cd©aH$m| VWm 

d_u H$ånmoñQ> XmoZm| CnMmam| H$m à`moJ H$aZo na AHo$bo I{ZO 

Cd©aH$m| AWdm O¡{dH$ ImX H$m à`moJ H$aZo dmbo CnMmam| H$s 

VwbZm _| H$ht CƒVa _¥Xm O¡{dH$ H$m~©Z Ed§ CnbãY ZmBQ´>moOZ 

àX{e©V hþAm ({MÌ 4.3 Ed§ 4.4)& BgHo$ Abmdm, Iar\$ 

gmo`m~rZ/_¸$m 2019 Ho$ CnamÝV XO© EgAmogr _mZ H$s VwbZm 

_| a~r ß`mO 2020 Ho$ CnamÝV g^r Cd©aH$ CnMmam| _| _¥Xm 

O¡{dH$ H$m~©Z _mÌm H$ht Á`mXm XO© H$s JB©& O~{H$ df© 2020 _| 

Vmo‹S>r JB© a~r ß`mO \$gb Ho$ CnamÝV XO© _mZ Ho$ _wH$m~bo _| df© 

2019 _| gmo`m~rZ/_¸$m H$s Vw‹S>mB© H$aZo Ho$ CnamÝV _¥Xm _| 

CnbãY ZmBQ´>moOZ H$s _mÌm H$ht A{YH$ Wr& g^r Cd©aH$ 

CnMmam| _| àma§{^H$ _¥Xm Cd©aVm pñW{V H$mo ~Zm`o aIm J`m 

(Vm{bH$m 4.1)& 

{MÌ 4.2 : Cd©aH$ CnMmam| VWm \$gbMH«$ àUmbr Ûmam à^m{dV ZmBQ´>moOZ, \$mñ\$moag, gë\$a AÝVJ«©hU 

dm{f©H$ à{VdoXZ 2020
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Table 4.1 Initial soil available fertility status (2013-14)

CnMma 
Treatments 

EgAmogr 
SOC (%) 

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

N /N P/P K /K S /S 

Eg +  75 % AmaS>rE\$ + drgr
S+75%RDF+VC 

0.65 169.3 20.5 297 21.8 

Eg +  100 % AmaS>rE\$ + drgr
S+100%RDF+VC 

0.66 169.4 22.1 315 21.8 

Eg +  75 % AmaS>rE\$
S+75%RDF 

0.66 167.5 23.2 312 15.6 

Eg +  100 % AmaS>rE\$
S+100%RDF 

0.73 175.6 23.2 351 11.0 

E_ +  75 % AmaS>rE\$ + drgr
M+75%RDF+VC 

0.69 172.4 20.1 388 15.6 

E_ +  100 % AmaS>rE\$ + drgr
M+100%RDF+VC 

0.72 172.5 16.7 469 10.8 

E_ +  75 % AmaS>rE\$
M+75%RDF 

0.71 147.3 17.5 400 6.3 

E_ +  100 % AmaS>rE\$
M+100%RDF 

0.64 166.2 14.1 493 6.3 

Fig. 4.3: Effect of continuous use of inorganic fertilizers and manures soil organic carbon status (%)

Vm{bH$m 4.1 : àma§{^H$ _¥Xm _| CnbãY Cd©aVm pñW{V (2013-14) 

{MÌ 4.3 : AO¡{dH$ Cd©aH$m| Ho$ bJmVma Cn`moJ H$m à^md VWm ImX _¥Xm O¡{dH$ H$m~©Z pñW{V (à{VeV) 
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Faunal diversity of insect pests and their 

natural enemies in different onion based agro-

ecosystem (both organic and inorganic �ields)

Pest and natural enemy population were recorded 

on 30, 45, 60 and 90 days after transplanting in 

ongoing permanent manurial experiment both in 

organic and inorganic treatments. Visual 

inspection for thrips population was done in a 
2sample size of Quadrat of 1 m  area from each plot. 

Maximum thrips population was observed in 

organic treatments during mid-January to 

February in comparison to inorganic treatments. 

Maximum species diversity was observed in 

organic treatments in comparison to inorganic 

trials. Similarly species richness was evident in 

order coleopteran with more number of insect 

species followed by hymenoptera.

Effect of organic farming on onion production 

compared to conventional farming

The �ield experiment was conducted to study the 

effect of organic farming on onion production and 

nutritional quality in comparison to conventional 

farming in 2019-20. The experiment consisted of 

six manure treatments including conventional 

farming (150:50:80:30 NPKS/ha) and two plant 

protection treatments (chemical and organic 

Fig. 4.4: Effect of continuous use of inorganic fertilizers and manures soil available N status (kg/ha.)

{MÌ 4.4 : AO¡{dH$ Cd©aH$m| Ho$ bJmVma Cn`moJ H$m à^md VWm ImX _¥Xm CnbãY ZmBQ´>moOZ H$s pñW{V ({H$J«m/ho.) 

ß`mO AmYm[aV {d{^Þ H¥${f nm[apñW{VH$s àUmbr 

(O¡{dH$ VWm AO¡{dH$ IoV XmoZm|) _| H$sQ> ZmerOrdm| H$s 

Ord-OÝVw {d{dYVm Ed§ BZHo$ àmH¥${VH$ eÌw 

O¡{dH$ VWm AO¡{dH$ CnMmam| XmoZm| _| Mbm`_mZ ñWm`r ImX 
à`moJ _| amonmB© H$aZo Ho$ 30, 45, 60 VWm 90 {XZm| CnamÝV 
ZmerOrd Ed§ àmH¥${VH$ eÌwAm| H$s g§»`m H$mo XO© {H$`m J`m& 
àË`oH$ ßbm°Q> go EH$ dJ© _rQ>a joÌ\$b Ho$ ¹$mS´o>Q> dmbo 
Z_yZm AmH$ma _| {W«ßg H$s g§»`m H$m nVm bJmZo Ho$ {bE {dÁ`wb 
{ZarjU {H$`m J`m& AO¡{dH$ CnMmam| H$s VwbZm _| _Ü` OZdar 
go \$adar Ho$ Xm¡amZ O¡{dH$ CnMmam| dmbo ßbm°Q>m| _| {W«ßg H$s 
A{YH$V_ g§»`m nmB© JB©& AO¡{dH$ narjUm| Ho$ _wH$m~bo _| 
O¡{dH$ CnMmam| Ho$ VhV A{YH$V_ àOm{V {d{dYVm H$mo XO© 
{H$`m J`m& Bgr àH$ma JU (Am°S©>a) H$mo{b`moßQ>oam°Z _| H$ht 
A{YH$ g§»`m _| H$sQ> àOm{V`m| Ho$ gmW àOm{V H$s g_¥{Õ nmB© 
JB© O~{H$ hmB{_ZmoßQ>oam H$m ñWmZ BgHo$ CnamÝV Wm& 

ß`mO CËnmXZ na nmaån[aH$ IoVr H$s VwbZm _| O¡{dH$ IoVr 

H$m à^md

df© 2019-20 _| ß`mO CËnmXZ Am¡a nmof{UH$ JwUdÎmm na 

nmaån[aH$ IoVr H$s VwbZm _| O¡{dH$ IoVr Ho$ à^md H$m AÜ``Z 

H$aZo Ho$ {bE IoV narjU {H$`m J`m& Bg narjU _| nmaån[aH$ 

H¥${f àUmbr (150 : 50 : 80 : 30 ZmBQ´>moOZ, \$m°ñ\$moag, 

nmoQ>o{g`_, gë\$a/ho.) VWm Xmo nm¡Ym gwajm CnMmam| 

(amgm`{ZH$ Ed§ O¡{dH$ nmXn gwajm Cnm`) g{hV Hw$b N>: ImX 

CnMma em{_b Wo& narjU H$mo Mma nwZamd¥{V`m| _| pñQ´>n ßbm°Q> 

dm{f©H$ à{VdoXZ 2020
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plant protection measures). The experiment was 

laid out in strip plot design with four replications. 

T h e  e x p e r i m e n t a l  r e s u l t s  s h o w e d  t h a t 

conventional farming and integrated nutrient 

management plots produced signi�icantly higher 

bulb yield compared to organic treatments 

(Fig. 4.5). The yield increase in conventional 

farming was 42.5% higher compared to organic 

treatments. Among the organic treatments, 

combined application of farm yard manure 

(10t/ha), vermicompost (2.0 t/ha), neem cake 

(1 t/ha), phosphorus solubilizing bacteria and 

Azotobacter @ 5 kg each/ha (OM4) with organic 

pest and disease management practices produced 

signi�icantly higher yield in comparison to organic 

treatments. Furthermore, organic manure 

application with chemical pest and disease 

management practices produced 5.94% higher 

yield compared to organic nutrient management 

practices and plant protection measures.  N, P and 

S uptake were also signi�icantly higher in 

conventional and INM plots compared to organic 

treatments. However, total storage losses were 

higher in organic treatments in comparison to 

conventional and INM treatments. The lowest 

total storage losses were recorded in conventional 

farming treatment (Fig. 4.6). Soil analysis showed 

that soil organic carbon and soil available N 

concentration were higher in organic treatments 

(OM4) than INM and conventional farming 

treatments (Fig. 4.7 and 4.8). The lowest soil 

organic carbon and soil available N was recorded 

in INM and conventional treatments.  

Fig. 4.5: Effect of organic farming practices on total onion yield (t/ha)

{S>OmBZ _| {H$`m J`m& narjUmË_H$ n[aUm_m| _| àX{e©V hþAm {H$ 

O¡{dH$ CnMmam| H$s VwbZm _| nmaån[aH$ H¥${f àUmbr Am¡a 

EH$sH¥$V nmofH$ VËd à~§YZ ßbm°Q>m| _| C„oIZr` ê$n go H$ht 

CƒVa H§$Xr` CnO CËnÞ hþB© ({MÌ 4.5)& O¡{dH$ CnMmam| H$s 

VwbZm _| nmaån[aH$ H¥${f àUmbr _| 42.5 à{VeV CƒVa CnO 

XO© H$s JB©& O¡{dH$ CnMmam| _|, O¡{dH$ CnMmam| Ho$ _wH$m~bo Jmo~a 

H$s ImX (10 Q>Z/ho.), d_u H$ånmoñQ> (2.0 Q>Z/ho.), Zr_ 

Ho$H$ (1 Q>Z/ho.), \$m°ñ\$moag KwbZerb OrdmUw (5 

{H$J«m./ho.) VWm EOmoQ>mo~¡ŠQ>a (5 {H$J«m./ho.) H$m gpå_{bV 

à`moJ H$aZo Am¡a gmW hr O¡{dH$ ZmerOrd Ed§ amoJ à~§YZ 

ar{V`m| H$mo AnZmZo na C„oIZr` ê$n go H$ht CƒVa H§$Xr` 

CnO hm{gb H$s JB©& BgHo$ Abmdm, O¡{dH$ nmofH$ VËd à~§YZ 

ar{V`m| Am¡a nmXn gwajm Cnm`m| H$s VwbZm _| amgm`{ZH$ 

ZmerOrd Ed§ amoJ à~§YZ ar{V`m| Ho$ gmW gmW O¡{dH$ ImX H$m 

à`moJ H$aZo na 5.94 à{VeV CƒVa CnO CËnÞ hþB©& O¡{dH$ 

CnMmam| Ho$ _wH$m~bo nmaån[aH$ Am¡a EH$sH¥$V nmofH$ VËd à~§YZ 

dmbo ßbm°Q>m| _| ZmBQ´>moOZ, \$m°ñ\$moag Am¡a gë\$a AÝVJ«©hU 

C„oIZr` ê$n go H$ht A{YH$ Wm& hmbm§{H$, nmaån[aH$ Am¡a 

EH$sH¥$V nmofH$ VËd à~§Y CnMmam| H$s VwbZm _| O¡{dH$ CnMmam| 

_| Hw$b ^ÊS>maU ZwH$gmZ H$ht Á`mXm Wm& g~go H$_ ^ÊS>maU 

ZwH$gmZ H$mo nmaån[aH$ H¥${f àUmbr CnMma _| XO© {H$`m J`m 

({MÌ 4.6)& _¥Xm H$m {dûcofU H$aZo na àX{e©V hþAm {H$ 

EH$sH¥$V nmofH$ VËd à~§Y Am¡a nmaån[aH$ H¥${f àUmbr CnMmam| 

H$s VwbZm _| O¡{dH$ CnMmam| (OM4) _| _¥Xm O¡{dH$ H$m~©Z Am¡a 

_¥Xm _| CnbãY ZmBQ´>moOZ _mÌm H$ht Á`mXm Wr ({MÌ 4.7 Ed§ 

4.8)& EH$sH¥$V nmofH$ VËd à~§Y Am¡a nmaån[aH$ CnMmam| _| 

g~go H$_ _¥Xm O¡{dH$ H$m~©Z _mÌm Am¡a _¥Xm _| CnbãY 

ZmBQ´>moOZ XO© {H$`m J`m&

{MÌ 4.5 : Hw$b ß`mO CnO (Q>Z/ho.) na O¡{dH$ H¥${f àUmbr ar{V`m| H$m à^md 
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Fig. 4.6: Effect of organic farming practices on total storage losses (t/ha)

Fig. 4.7: Soil organic carbon status (%) as in�luenced by organic farming practices

Fig. 4.8: Soil available N status (kg/ha) as in�luenced by organic farming practices

{MÌ 4.6 : Hw$b ^ÊS>maU ZwH$gmZ (Q>Z/ho.) na O¡{dH$ H¥${f àUmbr ar{V`m| H$m à^md  

{MÌ 4.7 : O¡{dH$ H¥${f àUmbr ar{V`m| Ûmam à^m{dV _¥Xm O¡{dH$ H$m~©Z pñW{V (à{VeV) 

{MÌ 4.8 : O¡{dH$ H¥${f àUmbr ar{V`m| Ûmam à^m{dV _¥Xm _| CnbãY ZmBQ´>moOZ pñW{V ({H$J«m./ho.) 

dm{f©H$ à{VdoXZ 2020
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Effect of organic and chemical regimes on 

thrips (Thrips tabaci Lindeman) population in 

onion

The incidence of onion thrips on different organic 

and inorganic production regimes were studied 

during rabi 2019-2020. Number of thrips per 

plant was recorded during mid-February and 

early-March, 2020. Results showed that a 

maximum thrips population were observed in 

plots received organic nutrients and plant 

protection measures compared to conventional 

fertilizers treatments. Furthermore, conventional 

fertilizer treatments received both organic and 

chemical sprays showed the lowest number of 

thrips during February and March observations 

compared to organic manure treatments (Fig. 4.9 

and 4.10). Among organic treatments, OM1 

showed less thrips population compared other 

organic treatments.  

Fig. 4.9: Thrips population in different organic and chemical regimes (mid-February)

Fig. 4.10: Thrips population in different organic and chemical regimes (early-March)

ß`mO _| {W«ßg ({W«ßg Q>¡~oH$s  qbS>_¡Z) g§»`m na O¡{dH$ 

VWm amgm`{ZH$ ì`dñWm H$m à^md 

a~r 2019-20 Ho$ Xm¡amZ {d{^Þ O¡{dH$ VWm AO¡{dH$ 

CËnmXZ ì`dñWmAm| na ß`mO {W«ßg  H$s KQ>ZmAm| Ho$ AÜ``Z 

{H$E JE& df© 2020 _| _Ü` \$adar VWm ewê$AmVr _mM© Ho$ 

Xm¡amZ à{V nm¡Ym {W«ßg g§»`m H$mo XO© {H$`m J`m& n[aUm_m| _| 

àX{e©V hþAm {H$ nmaån[aH$ Cd©aH$ CnMmam| H$s VwbZm _| O¡{dH$ 

nmofH$ VËd nmZo dmbo VWm nmXn gwajm Cnm`m| dmbo ßbm°Q>m| _| 

A{YH$V_ {W«ßg g§»`m nmB© JB©& 

BgHo$ Abmdm, O¡{dH$ VWm amgm`{ZH$ {N>‹S>H$md XmoZm| H$m 

Cn`moJ H$aZo dmbo nmaån[aH$ Cd©aH$ CnMmam| _| O¡{dH$ ImX 

CnMmam| H$s VwbZm _| \$adar VWm _mM© Ho$ Xm¡amZ {W«ßg H$s g~go 

H$_ g§»`m XO© H$s JB© ({MÌ 4.9 Ed§ 4.10)& 

O¡{dH$ CnMmam| Ho$ ~rM, AÝ` O¡{dH$ CnMmam| H$s VwbZm _| 
AmoE_ 1 _| H$_ {W«ßg g§»`m àX{e©V hþB©&

{MÌ 4.9 : {d{^Þ O¡{dH$ VWm amgm`{ZH$ ì`dñWm _| {W«ßg H$s g§»`m (_Ü` \$adar) 

{MÌ 4.10 : {d{^Þ O¡{dH$ VWm amgm`{ZH$ ì`dñWm _| {W«ßg H$s g§»`m (ewê$AmVr _mM©)
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Effect of PSB and Mycorrhizal inoculation on 

onion yield, nutrient concentration and bulb 

quality

A �ield experiment was conducted to study the 

effect of microbial inoculations on onion yield and 

nutrient concentration with 9 treatments in three 

replications during rabi 2019-20. The results 

reve a le d  t h a t  fe r t i l i z e r  t re a t m e n t s  h a d 

signi�icantly increased onion bulb yield compared 

to the control (Fig. 4.11). Inoculation of PSB and 

Piriformospora indica increased onion bulb yield 

by 9.0% and 14.6% compared to the control, 

respectively. VAM inoculation did not increase 

onion yield signi�icantly.

Fig. 4.11: Effect of PSB, Piriformospora indica and Mycorrhizal inoculation on total onion yield

Fertilizer scheduling through drip 

system 

Onion

The �ield experiment was conducted to study the 

effect of split application of fertilizers as per crop 

requirement through drip irrigation system in 

onion during 2019-20. The experiment consisted 

of nine treatments and each treatment replicated 

�ive times. The experiment was laid out in 

randomized block design. The results showed that 

application of fertilizer nutrients (NPKS) through 

drip irrigation system increased marketable and 

ß`mO H$s CnO, nmofH$ VËd gmÝÐVm Am¡a H§$X JwUdÎmm na 

nrEg~r VWm _mBH$moamBOb Q>rH$mH$aU H$m à^md 

a~r 2019-20  Ho$ Xm¡amZ VrZ nwZamd¥{V`m| _| Hw$b Zm¡ {^Þ 
CnMmam| Ho$ gmW ß`mO H$s H§$Xr` CnO Ed§ nmofH$ VËd _mÌm na 
gyú_Ord Q>rH$mH$aU Ho$ à^md H$m AÜ``Z H$aZo Ho$ {bE EH$ 
IoV narjU {H$`m J`m& n[aUm_m| _| nVm Mbm {H$ H§$Q´>mob H$s 
VwbZm _| Cd©aH$ CnMmam| Ho$ VhV ß`mO H$s H§$Xr` CnO _| 
C„oIZr` ~‹T>moVar hþB© ({MÌ 4.11)& H§$Q´>mob H$s VwbZm _| 
nrEg~r VWm {n[a\$m_m}ñnmoam BpÊS>H$m H$m Q>rH$mH$aU H$aZo na 
ß`mO H$s H§$Xr` CnO _| H«$_e: 9.0 à{VeV Ed§ 14.6 à{VeV 
H$s ~‹T>moVar XO© H$s JB©& drEE_ Q>rH$mH$aU go ß`mO H$s CnO _| 
H$moB© {deof ~‹T>moVar Zht hþB©&

{MÌ 4.11: Hw$b ß`mO CnO na nrEg~r, {n[a\$m_m}ñnmoam BpÊS>H$m Ed§ _mBH$moamBOb Q>rH$mH$aU H$m à^md 

{S´>n àUmbr Ho$ _mÜ`_ go Cd©aH$ AZwgyMr 

ß`mO 

df© 2019-20 Ho$ Xm¡amZ ß`mO H$s \$gb _| {S´>n qgMmB© 
àUmbr Ho$ _mÜ`_ go \$gb H$s Oê$aV Ho$ AZwgma Cd©aH$m| H$m 
{dIpÊS>V à`moJ H$aZo Ho$ à^md H$m AÜ``Z H$aZo Ho$ {bE EH$ 
IoV narjU {H$`m J`m& narjU _| Hw$b Zm¡ CnMma em{_b Wo 
Am¡a àË`oH$ CnMma H$mo nm§M ~ma Xmoham`m J`m Wm& narjU H$mo 
`mÑpÀN>H$ ãbm°H$ {S>OmBZ _| bJm`m J`m Wm& n[aUm_m| _| àX{e©V 
hþAm {H$ ~m‹T> qgMmB© Ho$ VhV Cd©aH$m| H$m D$na go {N>‹S>H$md H$aZo 
H$s VwbZm _| {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$ nmofH$ 
VËdm| (ZmBQ´>moOZ, \$m°ñ\$moag, nmoQ>o{g`_ Ed§ gë\$a) H$m à`moJ 
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total yield signi�icantly in comparison to �lood 

irrigation with broadcasting method of fertilizer 

application (Fig. 4.12). Application of 100% RDF 

(110:40:60:30 kg NPKS/ha) through drip at 6 

days interval increased marketable bulb yield by 

39.8% compared �lood irrigation system with 

broadcasting method of fertilizer application. 

This treatment has also increased onion yield by 

8.0% compared to 100% N alone applied through 

drip. Furthermore, application of fertilizers 

through drip system reduced bolters and double 

bulbs compared to the control and �lood irrigation 

system with broadcasting method of fertilizer 

a p p l i c a t i o n .  A p p l i c a t i o n  o f  1 0 0 %  R D F 

(110:40:60:30 kg NPKS/ha) through drip at 6 

days interval showed higher NPS uptake and 

bene�it cost ratio compared to the remaining 

treatments (Fig. 4.13). 

Agronomic NPS use ef�iciency has also increased 

signi�icantly with application of NPKS through 

drip in comparison to broadcasting method.  

However, much difference was not found in soil 

available nutrient concentration between pre- 

and post-harvest soil analysis. 

Fig. 4.12: Effect of fertilizer scheduling through drip on total onion yield (t/ha)

H$aZo na {dnUZ ̀ mo½` CnO Am¡a Hw$b CnO _| C„oIZr` ê$n go 
~‹T>moVar hþB© ({MÌ 4.12)& Cd©aH$ à`moJ H$s {N>‹S>H$md {d{Y Ho$ 
gmW ~m‹T> qgMmB© àUmbr H$s VwbZm _| N>: {XZm| Ho$ AÝVamb na 
{S´>n qgMmB© àUmbr Ho$ _mÜ`_ go 100 à{VeV AmaS>rE\$ (à{V 
hoŠQ>o`a 110 : 40 : 60 : 30 {H$J«m. ZmBQ´>moOZ - \$m°ñ\$moag 
- nmoQ>o{g`_ - gë\$a) H$m à`moJ H$aZo na {dnUZ ̀ mo½` CnO 
_| 39.8 à{VeV VH$ H$s ~‹T>moVar hþB©& Bg CnMma Ho$ VhV {S´>n 
qgMmB© Ho$ _mÜ`_ go AHo$bo 100 à{VeV ZmBQ´>moOZ H$m à`moJ 
H$aZo H$s VwbZm _| ß`mO H$s CnO _| 8.0 à{VeV VH$ H$s 
~‹T>moVar ̂ r XoIZo H$mo {_br& BgHo$ Abmdm, Cd©aH$m| H$m D$na go 
{N>‹S>H$md H$aZo Ho$ gmW ~m‹T> qgMmB© àUmbr Am¡a H§$Q´>mob H$s 
VwbZm _| {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$m| H$m à`moJ 
H$aZo na Vmoa Ed§ Omo‹S> dmbo H§$Xm| H$s g§»`m _| ̂ r H$_r AmB©& N>: 
{XZm| Ho$ AÝVamb na 100 à{VeV AmaS>rE\$ (à{V hoŠQ>o`a 
110 : 40 : 60 : 30  ZmBQ´>moOZ : \$m°ñ\$moag :  nmoQ>o{e`_ :  
gë\$a) H$m à`moJ H$aZo na eof CnMmam| H$s VwbZm _| H$ht 
CƒVa ZmBQ´>moOZ - \$m°ñ\$moag - gë\$a AÝVJ«©hU Am¡a bm^ : 
bmJV àX{e©V hþB© ({MÌ. 4.13)& Cd©aH$m| H$m D$na go {N>‹S>H$md 
H$aZo H$s VwbZm _| {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go ZmBQ´>moOZ - 
\$m°ñ\$moag - nmoQ>o{e`_ - gë\$a H$m à`moJ H$aZo na 
gñ`{dkmZ EZnrEg Cn`moJ à^mderbVm _| C„oIZr` ê$n go 
~‹T>moVar hm{gb H$s JB©& hmbm§{H$, Vw‹S>mB© go nyd© Ed§ CnamÝV {H$E 
JE _¥Xm {dûcofU Ho$ ~rM _¥Xm _| CnbãY nmofH$ VËd _mÌm _| 
H$moB© {deof {^ÞVm Zht nmB©& 

{MÌ 4.12 : Hw$b ß`mO CnO (Q>Z/ho.) na {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$ AZwgyMr H$m à^md 
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Fig. 4.13: Effect of fertilizer scheduling through drip on total NPS uptake (kg/ha)

Garlic

The �ield experiment was carried out to study the 

effect of split application of fertilizers as per crop 

requirement through drip irrigation system in 

garlic during 2019-20. The experiment was laid 

out  in  randomized block  design with  5 

replications. The results showed that application 

of 100% RDF through drip irrigation system 

increased marketable and total bulb yield 

signi�icantly compared to application of 100% 

RDF through broadcasting under �lood irrigation 

system and the control (Fig. 4.14). 

Among the treatments, application of 100% 

(100:50:50:30 kg NPKS/ha) at 6 days interval + 5 t 

compost /ha increased marketable yield by 59.0% 

compared to the control. 

Furthermore, this treatment increased garlic yield 

by 15.4% compared to 100% N alone applied 

through drip. In addition, higher nutrient uptake 

and bene�it cost ratio were recorded in plot 

received 100% RDF (100:50:50:30 kg NPKS/ha) 

at 6 days interval + 5 t compost /ha followed by 80 

and 60% RDF (Fig. 4.15).

{MÌ 4.13 : Hw$b EZnrEg AÝVJ«©hU ({H$J«m./ho.) na {S´>n qgMmB© àUmbr Ho$ _mÜ`_ go Cd©aH$ AZwgyMr H$m à^md 

bhgwZ 

df© 2019-20 Ho$ Xm¡amZ bhgwZ H$s \$gb _| {S´>n qgMmB© 
àUmbr Ho$ _mÜ`_ go \$gb H$s Oê$aV Ho$ AZwgma Cd©aH$m| H$m 
{dIpÊS>V à`moJ H$aZo Ho$ à^md H$m AÜ``Z H$aZo Ho$ {bE EH$ 
IoV narjU {H$`m J`m& à`moJ H$mo nm§M nwZamd¥{V`m| _| ̀ mÑpÀN>H$ 
ãbm°H$ {S>OmBZ _| {H$`m J`m& n[aUm_m| _| àX{e©V hþAm {H$ ~m‹T> 
qgMmB© Ho$ VhV Cd©aH$m| H$m D$na go {N>‹S>H$md H$aHo$ 100 
à{VeV AmaS>rE\$ H$m à`moJ  H$aZo Am¡a H§$Q´>mob H$s VwbZm _| 
{S´>n qgMmB© àUmbr Ho$ _mÜ`_ go 100 à{VeV AmaS>rE\$ H$m 
à`moJ H$aZo na {dnUZ ̀ mo½` CnO Am¡a Hw$b CnO _| C„oIZr` 
ê$n go ~‹T>moVar hþB© ({MÌ 4.14)& CnMmam| _|, N>: {XZm| Ho$ 
AÝVamb na 100 à{VeV AmaS>rE\$ (à{V hoŠQ>o`a 100 : 50 
: 50 : 30  ZmBQ´>moOZ : \$m°ñ\$moag : nmoQ>o{e`_ : gë\$a) + 5 
Q>Z H$ånmoñQ>/ho. H$m à`moJ H$aZo na H§$Q´>mob H$s VwbZm _| bhgwZ 
H$s CnO _| 59.0 à{VeV VH$ H$s ~‹T>moVar hþB© & BgHo$ Abmdm, 
{S´>n qgMmB© àUmbr Ho$ _mÜ`_ go AHo$bo 100 à{VeV 
ZmBQ´>moOZ H$m à`moJ H$aZo H$s VwbZm _| Bg CnMma Ho$ VhV 
bhgwZ H$s CnO _| 15.4 à{VeV VH$ H$s ~‹T>moVar hþB©& BgHo$ 
Abmdm, N>: {XZm| Ho$ AÝVamb na 100 à{VeV AmaS>rE\$ 
(à{V hoŠQ>o`a 100 : 50 : 50 : 30 ZmBQ´>moOZ : \$m°ñ\$moag :  
nmoQ>o{e`_ : gë\$a) + 5 Q>Z H$ånmoñQ>/hoŠQ>o`a H$m à`moJ H$aZo 
na Ed§ VXþnamÝV 80 Ed§ 60 à{VeV AmaS>rE\$ H$m à`moJ H$aZo 
dmbo CnMmam| _| CƒVa bm^ - bmJV AZwnmV Am¡a nmofH$ VËdm| 
H$m J«hU H$aZm nm`m J`m ({MÌ 4.15)& 
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Fig. 4.14: Effect of fertilizer scheduling through drip on total garlic yield (t/ha)

Fig. 4.15: Effect of fertilizer scheduling through drip on total PS uptake (kg/ha)

Development of weed management strategy 

for broad spectrum weed control in onion 

A �ield experiment was conducted to develop a 

holistic weed management schedule for onion by 

integrating stale seed bed technique with 

sequential application of pre-emergence and post 

emergence herbicides for broad spectrum weed 

control in rabi onion. The experiment was laid out 

in split plot design having 2 main plots and 8 sub-

plot treatments. The main plots comprised stale 

seed bed with Glyphosate 41% SL 1.2 kg a.i./ha + 

2% (NH ) SO  and Normal seed bed. The sub plots 4 2 4

comprised of six sequential herbicides treatments 

{MÌ 4.14 : Hw$b bhgwZ CnO na {S´>n qgMmB© Ho$ _mÜ`_ go Cd©aH$ AZwgyMr H$m à^md (Q>Z/ho.)  

{MÌ 4.15 : Hw$b nrEg AÝVJ«©hU na {S´>n qgMmB© Ho$ _mÜ`_ go Cd©aH$ AZwgyMr H$m à^md ({H$J«m./ho.) 

ß`mO _| ì`mnH$ ñnoŠQ´>_ dmbo IanVdmam| H$s amoH$Wm_ Ho$ 

{bE IanVdma à~§Y aUZr{V H$m {dH$mg 

ß`mO H$s \$gb _| g_J« IanVdma à~§YZ AZwgyMr H$m {dH$mg 
H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m Am¡a Bg_| a~r ß`mO 
~«m°S> ñnoŠQ´>_ IanVdmam| H$s amoH$Wm_ Ho$ {bE Am{d^m©d nyd© Am¡a 
Am{d^m©d CnamÝV AZwH«${_H$ à`moJ Ho$ gmW nwamZr ~rO Š`mar 
VH$ZrH$ H$m EH$sH$aU {H$`m J`m& narjU H$mo Xmo _w»` ßbm°Q>m| 
Am¡a AmR> Cn-ßbm°Q>m| dmbo CnMmam| Ho$ gmW {dIpÊS>V ßbm°Q> 
{S>OmBZ _| bJm`m J`m& _w»` ßbm°Q>m| _| 41 à{VeV ½bmB\$mogoQ> 

41% SL 1.2 {H$bmoJ«m_ a.i/ho. + 2% (NH ) SO  Ho$ gmW 4 2 4

nwamZo ~rOm| H$s Š`mar VWm gm_mÝ` ~rOm| H$s Š`mar em{_b Wr& 
Cn ßbm°Q>m| _| N>: AmZwH«${_H$ emH$Zmer CnMma VWm emH$Zmer 

Annual Report 2020



116

and herbicide and un-weeded controls (Table 4.2). 

In stale seed beds, �ield was prepared 20 days 

prior to normal sowing date, and kept moist to 

stimulate weed germination. After 12-15 days, the 

emergent weeds including Cyperus rotundus were 

eliminated using non selective herbicide 

gyphosate at 1.2 kg a.i/ha. Transplanting was done 

5 days after glyphosate application. Grassy weed, 

broadleaved weed and Cyperus rotundus 

population, weed control ef�iciency and bulb yield 

were recorded. 

The results showed that adopting stale seed bed 

technique signi�icantly reduced grassy and sedge 

(Cyperus rotundus) weed population and total 

weed density compared to normal bed (Table 4.2). 

Among herbicides, oxy�luorfen 250 g a.i/ha + 1 

HW at 40 DAT registered lowest total weed density 

and weed control ef�iciency at 60 DAT which was 

however at par with oxadiargyl 120 g a.i/ha �b 

�luazifop 200 g a.i/ha + oxy�luorfen 200 g a.i/ha, 

and oxadiargyl 120 g a.i/ha �b propaquizafop 100 

g a.i/ha + oxy�luorfen 200 g a.i/ha. Bulb yield was 

higher under stale seed beds but did not differ 

signi�icantly with normal beds (Fig. 4.16). Among 

herbicides, oxy�luorfen 250 g a.i/ha + 1 HW at 40 

DAT registered the highest bulb yield but it was 

statistically at par with sequential herbicide 

treatments viz., S , S , S  and S . 3 4 5 6

The study concludes that integrating stale seed 

bed and sequential application of pre-emergence 

herbicide oxadiargyl followed with post-

emergence herbicide mixtures viz., �luazifop + 

oxy�lourfen and propaquizafop + oxy�luorfen can 

be  equal ly  effect ive  compared with  the 

recommended practice Oxy�luorfen 250 g a.i/ha + 

1 HW  in onion. 

Since hand weeding is a costly exercise, it may be 

replaced by applying post emergence herbicide 

mixtures to obtain broad spectrum weed control 

in onion. 

Am¡a IanVdma hQ>m`o {~Zm H§$Q´>mob H$mo em{_b {H$`m J`m Wm 
(Vm{bH$m 4.2)& nwamZo ~rOm| dmbr Š`m[a`m| _|, IoV H$mo gm_mÝ` 
~wdmB© H$s VmarI go 20 {XZ nhbo V¡`ma {H$`m J`m Wm Am¡a Cgo 
IanVdma A§Hw$aU H$mo CËào[aV H$aZo hoVw Z_ ~Zm`o aIm J`m& 

12 go 15 {XZm| ~mX, 1.2 {H$bmoJ«m_ a.i/ho. na J¡a M`{ZV 
emH$Zmer ½bmB\$mogoQ> H$m Cn`moJ H$aHo$ gmBàg amoQ>ÊS>g  
g{hV C^ao hþE IanVdmam| H$mo hQ>m`m J`m& ½bmB\$mogoQ> H$m 
à`moJ H$aZo Ho$ nm§M {XZ ~mX amonmB© H$s JB©& Kmg`wº$ IanVdma, 
Mm¡‹S>r nÎmr dmbo IanVdma VWm gmBàg amoQ>ÊS>g H$s g§»`m, 
IanVdma {Z`§ÌU à^mderbVm Am¡a H§$Xr` CnO g§~§Yr 
Am§H$‹S>m| H$mo XO© {H$`m J`m& n[aUm_m| _| àX{e©V hþAm {H$ gm_mÝ` 
~rOm| dmbr Š`mar VH$ZrH$ Ho$ _wH$m~bo nwamZo ~rOm| H$s Š`mar 
VH$ZrH$ H$mo AnZmH$a Kmg`wº$ VWm goO (gmBàg amoQ>ÊS>g) 
IanVdma g§»`m Am¡a Hw$b IanVdma gKZVm _| C„oIZr` ê$n 
go H$_r AmB© (Vm{bH$m 4.2)& emH$Zm{e`m| _|, amonmB© Ho$ 40 

{XZ ~mX Am°Šgrâbmoa\o$Z 250 J«m_ a.i/ho. + 1 HW H$m 
à`moJ H$aZo na g~go H$_ Hw$b IanVdma gKZVm XO© H$s JB© 
Am¡a amonmB© Ho$ 60 {XZm| ~mX IanVdma {Z`§ÌU à^mderbVm 
XO© H$s JB© Omo {H$ hmbm§{H$ Am°Šgm{S>`ma{Ob 120 J«m_   

a.i/ho. �b âbyOm\$mon 200 J«m_ a.i/ho. + Am°Šgrâbmoa\o$Z 

200 J«m_ a.i/ho. VWm Am°Šgm{S>`ma{Ob 120 J«m_ a.i/ho. fb 

àmonm{¹$Om\$m°n 100 J«m_ a.i /ho. + Am°Šgrâbmoa\o$Z 200 

J«m_ a.i/hoŠQ>o`a H$m à`moJ H$aZo Ho$ g_Vwë` Wr& nwamZo ~rOm| 
dmbr Š`m[a`m| _| H§$Xr` CnO H$ht Á`mXm Wr bo{H$Z dh gm_mÝ` 
~rOm| dmbr Š`m[a`m| go H$moB© {deof {^Þ Zht Wr ({MÌ 4.16)& 
emH$Zm{e`m| _|, amonmB© Ho$ 40 {XZm| CnamÝV Am°Šgrâbmoa\o$Z 

250 J«m_  a.i /ho. + 1 HW Ho$ VhV A{YH$V_ H§$Xr` CnO 

XO© H$s JB© bo{H$Z ̀ h AmZwH«${_H$ emH$Zmer CnMmam| ̀ Wm  S3, 

S , S  VWm S  Ho$ gmW gm§p»`H$s` Ñ{ï> go g_Vwë` Wr& 4 5 6

AÜ``Z go `h {ZîH$f© {ZH$bVm h¡ {H$ nwamZo ~rOm| H$s Š`mar 
Am¡a Am{d^m©d nyd© emH$Zmer Am°Šgm{S>`ma{Ob H$m AmZwH«${_H$ 
à`moJ H$m EH$sH$aU H$aZm Am¡a VXþnamÝV Am{d^m©d CnamÝV 
emH$Zmer {_lU `Wm âbyOr\$mon + Am°Šgrâbmoa\o$Z VWm 
àmonm{¹$Om\$mon + Am°Šgrâbmoa\o$Z, ß`mO H$s \$gb _| g§ñVwV 

ar{V `Wm Am°Šgrâbmoa\o$Z 250 J«m_ a.i/ho. + 1 HW Ho$ 
gmW g_mZ ê$n go à^mdr hmo gH$Vm h¡& My§{H$ hmW go {ZamB© 
JwS>mB© H$aZm EH$ _h§Jr à{H«$`m h¡, Bg{bE BgHo$ ñWmZ na ß`mO 
H$s \$gb _| ~«m°S> ñnoŠQ´>_ IanVdma {Z`§ÌU hm{gb H$aZo hoVw 
IanVdma {ZH$bZo Ho$ CnamÝV emH$Zmer {_lU H$m à`moJ 
{H$`m Om gH$Vm h¡&
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2Table 4.2: Weed density (no./m ) in onion as in�luenced by weed control treatments

_w»` ßbm°Q> (E_) 
Main plot (M)

amonmB© Ho$ 60 {XZm| ~mX IanVdma gKZVm 
(g§»`m/dJ© _rQ>a) 

Weed density (No./m²) at 60 DAT

Kmg
Grass

Mm¡‹S>r 
nÎmr dmbo
Broad-
leaved

gmBàg 
amoQ>ÊS>g 
Cyperus 

rotundus

Hw$b 
Total

M1: ½bmB\$mogoQ> 1.2 {H$J«m. a.i./ho. + 2% (NH4) SO  Ho$ gmW nwamZo ~rOm| H$s 2 4

Š`mar  
M1: Stale seed bed with Glyphosate 1.2 kg a.i./ha + 2% (NH ) SO4 2 4

3.3� 3.5� 2.3b 5.4b

M2 : gm_mÝ` ~rOm| H$s Š`mar 
M2: Normal seed bed

4.4� 4.1� 4.1a 7.3a

Cn ßbm°Q> (Eg)/Sub plot (S)

S1 : Am°Šgm{S>`ma{Ob 100 J«m_ a.i./ho. (PE)
S1: Oxadiargyl 100 g a.i./ha (PE)

5.48� 4.45� 3.21� 7.73�

S2 : Am°Šgm{S>`ma{Ob 120 J«m_ a.i./ho. (PE)
S2: Oxadiargyl 120 g a.i./ha (PE)

5.24� 4.31� 3.52�� 7.6�

S3 : Am°Šgm{S>`ma{Ob 100 J«m_ a.i./ho. (PE) �b âbyOr\$mon - nr - ~wQ>mBb 
200 J«m_ a.i./ho. + Am°Šgrâbmoa\o$Z 200 J«m_ a.i./ho. (POE)
S3: Oxadiargyl 100 g a.i./ha (PE) �b Fluazifop-p-butyl 200 g a.i./ha  
+ Oxy�luorfen 200 g a.i./ha (POE)

2.68� 3.30�� 3.30� 5.36��

S4 : Am°Šgm{S>`ma{Ob 100 J«m_ a.i./ho. (PE) �b

àmonm{¹$Om\$mon 100 J«m_ a.i./ho. + Am°Šgrâbmoa\o$Z 200 J«m_ a.i./ho. (POE)
S4: Oxadiargyl 100 g a.i./ha (PE) �b Propaquizafop 100 g a.i./ha  + 
Oxy�luorfen 200 g a.i./ha (POE)

2.62� 3.37� 3.25� 5.33��

S5 : Am°Šgm{S>`ma{Ob 120 J«m_ a.i./ho. (PE) �b

âbyOr\$mon - nr - ~wQ>mBb 200 J«m_ a.i./ho. + Am°Šgrâbmoa\o$Z 200 J«m_ 
a.i./ho. (POE)
S5: Oxadiargyl 120 g a.i./ha (PE) �b Fluazifop-p-butyl 200 g a.i./ha  
+ Oxy�luorfen 200 g a.i./ha (POE)

2.50� 3.19�� 2.97�� 5.00��

S6 : Am°Šgm{S>`ma{Ob 120 J«m_ a.i./ho. (PE) fb
àmonm{¹$Om\$mon 100 J«m_ a.i./ho. + Am°Šgrâbmoa\o$Z 200 J«m_ a.i./ho. (POE)
S6: Oxadiargyl 120 g a.i./ha (PE) �b Propaquizafop 100 g a.i./ha + 
Oxy�luorfen 200 g a.i./ha (POE)

2.70� 3.22�� 3.20� 5.23��

S7 : Am°Šgrâbmoa\o$Z 250 J«m_ a.i./ho. (PE) + amonmB© Ho$ 40 {XZ ~mX EH$ ~ma 
hmW go {ZamB© JwS>mB© 
S7: Oxy�luorfen 250 g a.i./ha (PE) + 1 Hand weeding at 40 DAT

2.34� 2.82� 2.41� 4.33�

S8 : IanVdma VwbZr` AWdm M¡H$/S8: Weedy check 7.96� 6.45� 4.06� 11.0�

Vm{bH$m 4.2 : IanVdma {Z`§ÌU CnMmam| Ûmam à^m{dV ß`mO \$gb _| IanVdma gKZVm (g§»`m/dJ© _rQ>a) 

1/2Weed count data have been transformed through square root (X+0.5)  transformation

1/2IanVdma JUZm S>mQ>m H$m ê$nm§VaU dJ©_yb (X+0.5)  ê$nm§VaU Ûmam {H$`m J`m& 
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Fig. 4.16: Bulb yield (t/ha) and weed control ef�iciency at 60 DAT of onion as in�luenced by weed control treatments

{MÌ 4.16 : IanVdma {Z`§ÌU CnMmam| Ûmam O¡gm à^m{dV {H$`m J`m, amonmB© Ho$ 60 {XZm| CnamÝV H§$Xr` CnO (Q>Z/ho.) d IanVdma {Z`§ÌU 
à^mderbVm 

Evaluation of contrasting onion genotypes 

under drought stress in rain-out Shelter

A �ield experiment was conducted to evaluate the 

effect of drought stress in 8 onion genotypes (W-

009, W-355, W-448, W-344, W-396, Acc. 1656, Acc. 

1627, and RGP-2) during Rabi, 2019-20. These 

contrasting genotypes were selected on the basis 

of their tolerance to drought stress. Drought stress 

was imposed 50 days after transplanting by 

withholding irrigation continuously for 25 days 

(Bulb enlargement stage). After 25 days, routine 

irrigation schedule was followed till harvest. 

Genotypes namely, Acc 1656, W-009, W-355, W-

448, and RGP-2 showed maximum survival 

percentage (>95%) and plant water status (70-

75%), maintained chlorophyll level and cellular 

membrane stability as re�lected by higher MSI 

(>50%),  and better root architecture in 

comparison to other genotypes under drought 

stress. Hence these genotypes were characterized 

as tolerant genotypes. Furthermore, these 

tolerant genotypes showed higher antioxidant 

enzyme activity and pyruvic acid concentration 

under stress and after recovery phase. The 

tolerant genotype Acc. 1656 produced bulbs of 

good size (A and B Grade bulbs) and weight 

dfm© eoëQ>a _| gyIm X~md Ho$ VhV à{VHy$b ß`mO 

OrZàê$nm| H$m _yë`m§H$Z

a~r 2019-20 Ho$ Xm¡amZ ß`mO Ho$ AmR> OrZàê$nm| (S>ãë`y 
009, S>ãë`y 355, S>ãë`y 448, S>ãë`y 344, S>ãë`y 396, 
àm{á 1656, àm{á 1627 VWm AmaOrnr 2) _| gyIm X~md Ho$ 
à^md H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& 
gyIm X~md Ho$ à{V BZH$s g{hîUwVm Ho$ AmYma na VrZ à{VHy$b 
OrZàê$nm| H$mo MwZm J`m& bJmVma 25 {XZm| VH$ qgMmB© H$mo 
amoH$H$a nm¡Y amonU Ho$ 50 {XZm| ~mX gyIm X~md H$mo Amamo{nV 
{H$`m J`m (H§$X XrKuH$aU AdñWm)& nƒrg {XZm| Ho$ CnamÝV, 
Vw‹S>mB© H$aZo VH$ gm_mÝ` qgMmB© H$s OmVr ahr& OrZàê$n Zm_V: 
àm{á 1656, S>ãë`y 355, S>ãë`y 448 VWm AmaOrnr 2 _| 

A{YH$V_ CÎmaOr{dVm à{VeV (>95%) VWm nm¡Ym Ob 
pñW{V (70-75%) àX{e©V hþB©, Šbmoamo{\$b ñVa Am¡a gobwba 
_oå~«oZ pñWaVm ~Zr ahr O¡gm {H$ BZ_| gyIm X~md Ho$ A§VJ©V 

AÝ` OrZàê$nm| H$s VwbZm _| CƒVa E_EgAmB© (>50%)  
Am¡a ~ohVa O‹S> ñWmnË` Ûmam n[ab{jV hmoVm h¡& AV: BZ 
OrZàê$nm| H$m bjUdU©Z g{hîUw OrZàê$nm| Ho$ ê$n _| {H$`m 
J`m& BgHo$ Abmdm, BZ g{hîUw OrZàê$nm| _| gyIm X~md Ho$ 
A§VJ©V Ed§ dgybr MaU Ho$ CnamÝV CƒVa à{V-Am°ŠgrH$maH$ 
E§OmB_ J{V{d{Y Am¡a nmBê${dH$ Aåb gmÝÐVm àX{e©V hþB©& 
gyIm n[apñW{V Ho$ A§VJ©V, g{hîUw OrZàê$n àm{á 1656 _| 
AÀN>o AmH$ma (E VWm ~r J«oS> dmbo H§$X) VWm ^ma dmbo H§$X 
CËnÞ hþE O~{H$ BgHo$ CnamÝV S>ãë`y 009, S>ãë`y 355, 
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followed by W-009, W-355, W-448, and RGP-2 

under stress condition with less than 20-25% 

change in bulb weight compared to control (Figure 

4.17). Whereas, W-344, W-396, and Acc. 1627 

showed poor plant stand, high leaf senescence 

rate, lower plant water status (40-50%), more 

membrane damage as re�lected poor MSI (25-

35%) and low antioxidant enzyme activity. 

Sensitive genotype Acc. 1627 failed to produce 

marketable sizes bulbs. The results of the present 

study showed that Acc. 1656 had better drought 

tolerance traits. Hence, this genotype can be 

directly used in breeding program for developing 

drought tolerant cultivars.

S>ãë`y 448 VWm AmaOrnr 2 _| AÀN>o AmH$ma VWm ^ma dmbo 
H§$X CËnÞ hþE Am¡a BZ_| H§$Q´>mob Ho$ _wH$m~bo H§$X ̂ ma _| 20 go 
25 à{VeV go ̂ r H$_ ~Xbmd XoIZo H$mo {_bm ({MÌ 4.17)& 
O~{H$ S>ãë`y 344, S>ãë`y 396, VWm àm{á 1627 _| K{Q>`m 
nm¡Ym O_md, Cƒ nÎmr g{R>`md Xa, H$_Va nm¡Ym Ob pñW{V 
(40-50%) VWm H$ht A{YH$ _oå~«oZ ZwH$gmZ àX{e©V hþAm 
O¡gm {H$ K{Q>`m E_EgAmB© (25-35%) Ed§ H$_ à{V-
Am°ŠgrH$maH$ E§OmB_ J{V{d{Y go n[ab{jV hmoVm h¡& 
g§doXZerb OrZàê$n àm{á 1627 _| {dnUZ ̀ mo½` AmH$ma dmbo 
H§$X CËnÞ Zht hmo gHo$& dV©_mZ AÜ``Z Ho$ n[aUm_m| go nVm 
MbVm h¡ {H$ àm{á 1656 _| ~ohVa gyIm g{hîUwVm JwU Wo& AV: 
Bg OrZàê$n H$m Cn`moJ gyIm g{hîUw {H$ñ_m| H$m {dH$mg H$aZo 
Ho$ {bE àOZZ H$m`©H«$_ _| grYo Vm¡a na {H$`m Om gH$Vm h¡&

Fig. 4.17: Percent bulb yield losses in contrasting onion genotypes subjected to drought stress

{MÌ 4.17 : gyIm X~md _| à{VHy$b ß`mO OrZàê$nm| _| H§$Xr` CnO ZwH$gmZ à{VeV     

Impact of VAM and Piriformospora indica 

inoculation on onion crop growth subjected to 

drought stress

A �ield experiment was conducted to evaluate the 

effect  of  VAM and Piriformospora indica 

inoculation in onion cv. Bhima Shakti during Rabi 

2019-20. The seedlings were treated by dipping 

roots in VAM and P. indica culture for two hours 

before transplanting. Drought stress was imposed 

50-75 days after transplanting by withholding 

irrigation. P. indica treated seedlings produced 

higher bulb yield under well-watered condition 

compared to VAM treated and control plants 

gyIm X~md _| ß`mO \$gb H$s d¥{Õ na drEE_ VWm 

{n[a\$m_m}ñnmoam BpÊS>H$m  Q>rH$mH$aU H$m à^md

a~r 2019-20 Ho$ Xm¡amZ ß`mO H$s ì`mdgm{`H$ {H$ñ_ ^r_m 
e{º$ _| drEE_ VWm {n[a\$m_m}ñnmoam BpÊS>H$m Ho$ Q>rH$mH$aU Ho$ 
à^md H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& 
a~r _m¡g_ _| nm¡Y amonU H$aZo go nhbo O‹S>m| H$mo Xmo K§Q>o VH$ 
drEE_ VWm nr. BpÊS>H$m g§dY©Z _| Sw>~moH$a nm¡X CnMma {H$`m 
J`m& nm¡Y amonU Ho$ 50 go 75 {XZm| ~mX qgMmB© H$mo amoH$H$a 
H¥${Ì_ gyIm X~md n[apñW{V Amamo{nV H$s JB©& drEE_ go 
CnMm[aV Am¡a H§$Q´>mob H$s VwbZm _| AÀN>r Vah go qg{MV 
n[apñW{V _| nr. BpÊS>H$m  go CnMm[aV nm¡X _| H$ht CƒVa 
H§$Xr` CnO CËnÞ hþB© ({MÌ 4.18)& AÀN>r Vah go qg{MV 
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(Figure 4.18). Bulb yield was signi�icantly declined 

under drought stress compared to well-watered 

condition. However, improvement in bulb yield 

performance was recorded in VAM and P. indica 

treated seedlings under water stress. The �indings 

thus con�ined that VAM and P. indica inoculation 

improves the plant growth and bulb yield under 

drought stress.

n[apñW{V H$s VwbZm _| gyIm X~md n[apñW{V _| H§$Xr` CnO _| 
C„oIZr` ê$n go H$_r XoIZo H$mo {_br& hmbm§{H$, Ob X~md Ho$ 
A§VJ©V drEE_ VWm nr. BpÊS>H$m go CnMm[aV nm¡X _| H§$Xr` 
CnO àXe©Z _| gwYma XoIZo H$mo {_bm& n[aUm_m| go ̀ h nw{ï> hmoVr 
h¡ {H$ drEE_ VWm nr. BpÊS>H$m H$m Q>rH$mH$aU CnMma H$aZo go 
gyIm X~md n[apñW{V Ho$ A§VJ©V nm¡Ym ~‹T>dma Am¡a H§$Xr` CnO 
_| gwYma hmoVm h¡&

{MÌ 4.18 : gyIm X~md Ho$ VhV ß`mO H$s H§$Xr` CnO na drEE_ VWm {n[a\$m_m}ñnmoam BpÊS>H$m CnMma H$m à^md, drEE_ : do{gHw$ba A~©ñHw$ba 

_m`H$moamBOr, Pi : {n[a\$m_m}ñnmoam BpÊS>H$m , C : {Z¶§ÌU

Fig. 4.18: Effect of VAM and Piriformospora indica treatment on onion bulb yield under drought stress, VAM: 

Vesicular arbuscular mycorrhizae, Pi: Piriformospora indica, C: Control

Impact of VAM and Piriformospora indica 

inoculation on onion crop growth subjected to 

water logging stress

A �ield experiment was conducted to evaluate the 

effect  of  VAM and Piriformospora indica 

inoculation in onion cv. Bhima Super during kharif 

2020. The seedlings were treated by dipping roots 

in VAM and P. indica culture for two hours before 

transplanting. Waterlogging condition at 100% 

soil saturation was maintained in �ield by �lood 

and sprinkler irrigation continuously 10 days. No 

signi�icant difference was recorded for bulb yield 

in the control plots with or with microbial 

inoculations (Figure 4.19). However, seedlings 

treated with VAM and P. indica inoculated showed 

higher plant survival with good recovery, 

increased plant height, photosynthetically active 

Ob ^amd X~md Ho$ A§VJ©V ß`mO \$gb H$s ~‹T>dma na 

drEE_ VWm {n[a\$m_m}ñnmoam BpÊS>H$m Ho$ Q>rH$mH$aU H$m 

à^md

Iar\$ 2020 Ho$ Xm¡amZ ß`mO H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m gwna 

_| drEE_ VWm {n[a\$m_m}ñnmoam BpÊS>H$m Ho$ Q>rH$mH$aU Ho$ à^md 

H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$`m J`m& nm¡Y 

amonU H$aZo go nhbo O‹S>m| H$mo Xmo K§Q>o VH$ drEE_ VWm nr. 

BpÊS>H$m g§dY©Z _| Sw>~moH$a nm¡X CnMma {H$`m J`m& bJmVma Xg 

{XZm| VH$ ~m‹T> Ed§ pñà§Šba qgMmB© H$aHo$ IoV _| 100 à{VeV 

_¥Xm g§V¥á na Ob^amd n[apñW{V H$mo ~Zm`o aIm J`m& H§$Q´>mob 

ßbm°Q>m| AWdm gyú_Ord Q>rH$mH$aU dmbo ßbm°Q>m| _| H§$Xr` CnO 

Ho$ _m_bo _| H$moB© {deof AÝVa XoIZo H$mo Zht {_bm ({MÌ 

4.19)& hmbm§{H$, Ob ̂ amd n[apñW{V Ho$ A§VJ©V, drEE_ VWm 

{n[a\$m_m}ñnmoam BpÊS>H$m Ho$ Q>rH$mH$aU go CnMm[aV nm¡X _| 

AÀN>r dgybr, ~‹T>r hþB© nm¡Ym D$§MmB©, àH$me g§ûcofU H$s Ñ{ï> go 
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leaves, physiological parameters (better cellular 

membrane stability, chlorophyll level), and 

biochemical indicators (total phenol, antioxidant 

enzyme activity, and pyruvic acid) under 

waterlogging stress. VAM and P. indica inoculated 

plants produced signi�icantly higher bulb yield 

u n d e r  w a t e r l o g g i n g  i n  c o m p a r i s o n  t o 

waterlogging treatment without microbial 

inoculation. Among the treatments, VAM treated 

plants produced signi�icantly higher yield with 

good bulb size than P. indica under waterlogging 

condition.

g{H«$` n{Îm`m|, eara{H«$`m {dkmZ n¡am_rQ>am| (~ohVa gobwba 

_oå~«oZ pñWaVm, Šbmoamo{\$b ñVa) VWm O¡d amgm`{ZH$ 

g§Ho$VH$m| (Hw$b {\$Zmob, à{V-Am°ŠgrH$maH$ E§OmB_ J{V{d{Y, 

Ed§ nmBê${dH$ Aåb) Ho$ gmW CƒVa nm¡Ym CÎmaOr{dVm àX{e©V 

hþB©& Ob^amd n[apñW{V Ho$ A§VJ©V drEE_ VWm {n[a\$m_m}ñnmoam 

BpÊS>H$m Ho$ Q>rH$mH$aU dmbo nm¡Ym| _| gyú_Ord Q>rH$mH$aU a{hV 

CnMma H$s VwbZm _| C„oIZr` ê$n go H$ht CƒVa H§$Xr` CnO 

CËnÞ hþB©& CnMmam| Ho$ _Ü`, Ob^amd n[apñW{V Ho$ A§VJ©V, 

nr. BpÊS>H$m H$s VwbZm _| drEE_ go CnMm[aV nm¡Ym| _| 

C„oIZr` ê$n go AÀN>o AmH$ma dmbo H§$Xm| Ho$ gmW H$ht CƒVa 

CnO CËnÞ hþB©&    

{MÌ 4.19 : Ob ̂ amd X~md Ho$ VhV ß`mO H$s H§$Xr` CnO na drEE_ VWm {n[a\$m_m}ñnmoam BpÊS>H$m  CnMma H$m à^md, VAM: do{gHw$ba A~©ñHw$ba 

_m`H$moamBOr, Pi : {n[a\$m_m}ñnmoam BpÊS>H$m , C : {Z¶§ÌU, WL : Ob ̂ amd 

Fig. 4.19: Effect of VAM and Piriformospora indica treatment on onion bulb yield under water logging stress. VAM: 
Vesicular arbuscular mycorrhizae, Pi: Piriformospora indica, C: Control, WL: Water logging

Performance of onion varieties on different 

dates of planting

A �ield experiment was conducted to evaluate the 

effect of six different dates of planting (December 

1 and 15, January 1 and 15, and February 1 and 15) 

on plant growth and yield of onion. Six onion 

varieties (Bhima Shakti, Bhima Kiran, Bhima Raj, 

Bhima Dark Red, Bhima Red and Bhima Shweta) 

were used for the present study during rabi 2019-

20. The bulb yield of all the six varieties were 

signi�icantly higher in onion transplanted on 

December 1 and December 15 (35-40 t/ha) 

( F i g u r e  4 . 2 0 ) .  F u r t h e r m o r e ,  s e e d l i n g s 

amonU H$s {^Þ VmarIm| na ß`mO {H$ñ_m| H$m àXe©Z 

ß`mO H$s nm¡Ym ~‹T>dma Am¡a CnO na amonU H$s N>: {^Þ VmarIm| 

(1 Ed§ 15 {Xgå~a, 1 Ed§ 15 OZdar VWm 1 Ed§ 15 \$adar) 

Ho$ à^md H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ IoV narjU {H$`m 

J`m& a~r _m¡g_ 2019-20  Ho$ Xm¡amZ {H$E JE dV©_mZ 

AÜ``Z _| ß`mO H$s N>: {^Þ {H$ñ_m| (^r_m e{º$, ̂ r_m {H$aU, 

^r_m amO, ^r_m S>mH©$ ao‹S>, ^r_m ao‹S> VWm ^r_m œoVm) H$mo 

AmO_m`m J`m& {XZm§H$ 1 {Xgå~a Am¡a 15 {Xgå~a H$mo amonr 

JB© ß`mO nm¡X _| g^r N>: {H$ñ_m| H$s H§$Xr` CnO (35 go 40 

Q>Z/ho.) C„oIZr` ê$n go H$ht Á`mXm Wr ({MÌ 4.20)& BgHo$ 

Abmdm, {XZm§H$ 1 d 15 {Xgå~a Am¡a 1 OZdar H$mo amonr JBª 
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transplanted on December 1 and 15, and January 1 

produced more number of A grade bulbs 

compared to the onion transplanted on January 

15,  and February  1  and 15.  January 15 

transplanting recorded more number of B grade 

bulbs in all six varieties. Further delay in 
st thtransplanting i.e. on 1 and 15  February affected 

p l a n t  g r o w t h  a n d  b u l b  y i e l d  s e v e r e l y. 

Furthermore, all six onion varieties transplanted 

on February 1 and 15 produced bulb yield of less 

than 5 t/ha (Figure 4.21). This results showed that 
 ttransplanting after January 1 signi�icantly 

reduced the bulb yield in all the varieties.

nm¡X _| {XZm§H$ 15 OZdar VWm 1 d 15 \$adar H$mo amonr JBª nm¡X 

H$s VwbZm _| E J«oS> dmbo H§$Xm| H$s A{YH$ g§»`m CËnÞ hþB©& 

{XZm§H$ 15 OZdar H$mo amonr JBª nm¡X _| g^r N>: {H$ñ_m| _| ~r J«oS> 

dmbo H§$Xm| H$s A{YH$ g§»`m XO© H$s JB©& amonU _| Am¡a A{YH$ 

{dbå~ H$aZo `Wm 1 d 15 \$adar H$mo amonmB© H$aZo na nm¡Ym 

~‹T>dma Am¡a H§$Xr` CnO J§^ra ê$n go à^m{dV hþB©& BgHo$ 

Abmdm, {XZm§H$ 1 d 15 \$adar H$mo amonr JB© g^r N>: {H$ñ_m| 

H$s nm¡X _| 5 Q>Z/ho. go ^r H$_ H§$Xr` CnO CËnÞ hþB© ({MÌ 

4.21)& n[aUm_m| _| àX{e©V hþAm {H$ 1 OZdar Ho$ CnamÝV 

amonmB© H$aZo na g^r {H$ñ_m| _| H§$Xr` CnO _| C„oIZr` ê$n go 

H$_r XoIZo H$mo {_br& 

Fig. 4.20: Effect of different date of planting on onion bulb yield

{MÌ 4.20 : ß`mO H$s H§$Xr` CnO na amonU H$s {^Þ VmarIm| H$m à^md 

Fig. 4.21: Effect of different date of planting on onion bulb size

{MÌ 4.21 : ß`mO Ho$ H§$X AmH$ma na amonU H$s {^Þ VmarIm| H$m à^md 
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Seed treatment with 5-azacytidine reduces 

ageing-induced damage in onion seeds

The effect of treating aged onion seeds with 5-

azacytidine on germination and vigour was 

evaluated. Seeds of two onion varieties, Bhima Raj  

and Bhima Red were treated with 0 (control), 10, 
- 125 or  50  µg  mL  5-azacyt idine  (a  DNA 

demethylating agent).  The results showed that 5-

a z a c y t i d i n e t r e a t m e n t  e n h a n c e d  s e e d 

germination, seedling length, seedling dry weight 

and seed vigour indices in comparison with the 

control without treatment. 5-azacytidine 

treatment also increased superoxide dismutase  

activity and total antioxidant capacity  (Figure 

4.22 and 4.23). This study showed that 5-

azacytidine treatment has the potential to 

enhance the viability and vigour of aged onion 

seeds.  Furthermore,  this  study provides 

phenotypic and biochemical data for further 

exploring the role of DNA methylation in 

understanding the process of seed ageing.

ß`mO ~rOm| _| Am`w CËào[aV ZwH$gmZ _| 5-EOmgmBQ>r{S>Z 

Ho$ gmW ~rOmonMma H$aHo$ H$_r bmZm 

A§Hw$aU VWm AmoOVm Ho$ g§~§Y _| 5-EOmgmBQ>r{S>Z Ho$ gmW 
nwamZo ß`mO ~rOm| H$m CnMma H$aZo Ho$ à^md H$m _yë`m§H$Z {H$`m 
J`m& ß`mO H$s Xmo {H$ñ_m| ̀ Wm ̂ r_m amO VWm ̂ r_m ao‹S> Ho$ ~rOm| 
H$mo 0 (H§$Q´>mob), 10, 25 AWdm 50 Jg à{V/{_{b. 5-
EOmgmBQ>r{S>Z (EH$ S>rEZE {S>{_WmBboqQ>J EOoÝQ>) Ho$ gmW 
CnMm[aV {H$`m J`m& n[aUm_m| _| àX{e©V hþAm {H$ 5-
EOmgmBQ>r{S>Z Ho$ gmW CnMma H$aZo na ~rO A§Hw$aU, nm¡X 
b§~mB©, nm¡X H$m ewîH$ ̂ ma VWm ~rO Ho$ AmoOVm gyMH$m§H$ _| {~Zm 
CnMma dmbo H§$Q´>mob Ho$ _wH$m~bo _| gwYma Am`m& 5-
EOmgmBQ>r{S>Z H$m CnMma H$aZo na gwna-Am°ŠgmBS> {S>ñ_wQ>oO 
J{V{d{Y Am¡a Hw$b à{V-Am°ŠgrH$maH$ j_Vm ^r ~‹T>r ({MÌ 
4.22 Ed§ 4.23)& Bg AÜ``Z _| `h àX{e©V hþAm {H$ 5-
EOmgmBQ>r{S>Z CnMma _| nwamZo ß`mO ~rOm| H$s OrdZj_Vm Am¡a 
AmoOVm H$mo ~‹T>mZo H$s j_Vm h¡& BgHo$ Abmdm, Bg AÜ``Z _| 
~rO d¥ÕmdñWm H$s à{H«$`m H$mo g_PZo _| S>rEZE {_WmBboeZ H$s 
^y{_H$m H$m nwZ: nVm bJmZo Ho$ {bE g_bjUr Am¡a O¡d 
amgm`{ZH$ S>mQ>m ̂ r CnbãY hmoVm h¡&

Fig. 4.22: Effects of seed treatment with 5-azacytidine on  activity. The vertical bars represent the mean values ± S.E of four 
replicates (n= 4) 

{MÌ 4.22 : gwna-Am°ŠgmBS> {S>ñ_wQ>oO J{V{d{Y na 5-EOmgmBQ>r{S>Z Ho$ gmW ~rO CnMma H$aZo Ho$ à^md& d{Q©>H$b ~ma Ûmam Mma nwZamd¥{V`m| 
(n=4) Ho$ Am¡gV _mZ Am¡ S.E H$mo Xem©`m J`m h¡&  
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Fig. 4.23: Effect of seed treatment with 5-azacytidine on total antioxidant activity . The vertical bars represent the 

mean of four replicates (n = 4). Different letters within a variety indicate signi�icant difference under different 5-aza 

concentration (P < 0.05).

Ethephon Reduces Lodging and Enhances Seed 

Yield and Quality in Onion

Onion is propagated by seeds and the seed crop is 

affected by several fungal, viral and bacterial 

diseases which cause lodging and reduces the seed 

yield and quality. Onion seed crop was sprayed 

with different concentrations of ethephon (0 

control, 100, 200, 400, 600, 800 and 1000 ppm) at 

45 or 45 and 60 days after planting (DAP) to study 

the effect of ethephon on seed yield and seed 

quality. In comparison to the control, ethephon 

application signi�icantly reduced scape length and 

lodging by 38.7% and 42.5%, respectively 

compared to the control. Furthermore, ethephon 

enhanced scape diameter and seed yield by 31.9% 

and 89.0%, respectively in comparison to the 

control. Ethephon spray also enhanced seed 

quality. The highest seed germination and seed 

vigour was recorded in plants sprayed with 600 

ppm ethephon at 45 and 60 DAP which was 19.0% 

and 51.7% higher than the control. The highest 

seedling dry weight was observed in plants 

sprayed with 100 ppm ethephon at 45 DAP. Among 

the treatments, 100 and 200 ppm ethephon 

applied at 45 DAP had lower lodging and higher 

seed yield and seed quality. Hence spraying of 

{MÌ 4.23 : Hw$b Am°ŠgrH$aZ amoYr$ J{V{d{Y na 5-EOmgmBQ>r{S>Z Ho$ gmW ~rO CnMma H$aZo H$m à^md& d{Q©>H$b ~ma Ûmam Mma nwZamd¥{V`m| (n=4) 

H$mo Xem©`m J`m h¡& {H$ñ_ Ho$ ̂ rVa {d{^Þ boQ>g© go {d{^Þ 5-EOmgmBQ>r{S>Z _mÌm Ho$ A§VJ©V C„oIZr` {^ÞVm (P < 0.05)  H$m nVm MbVm h¡&  

BWo\$m°Z Ûmam Ade`Z _| H$_r Am¡a ß`mO _| ~rO CnO Ed§ 

JwUdÎmm _| d¥{Õ 

ß`mO \$gb H$m àdY©Z ~rOm| Ho$ _mÜ`_ go hmoVm h¡ Am¡a ~rOr` 
\$gb AZoH$ àH$ma Ho$ H$dH$s`, dm`ab Am¡a OrdmpÊdH$ amoJm| 
go à^m{dV hmoVr h¡ {OgHo$ H$maU Ohm§ Ade`Z hmoVm h¡ dht ~rO 
CnO Am¡a JwUdÎmm ̂ r H$_ hmoVr h¡& ß`mO ~rO \$gb na amonU 
Ho$ 45 AWdm 45 Ed§ 60 {XZm| ~mX BWo\$m°Z H$s {^Þ gmÝÐVm 
(0 {Z¶§ÌU, 100, 200, 400, 600, 800 Ed§ 1000 
nrnrE_) H$m {N>‹S>H$md {H$`m J`m Vm{H$ ~rO CnO Am¡a ~rO 
JwUdÎmm na BWo\$m°Z Ho$ à^md H$m AÜ``Z {H$`m Om gHo$& 
{Z¶§ÌU H$s VwbZm _|, BWo\$m°Z H$m à`moJ H$aZo na nwînX§S> H$s 
b§~mB© Am¡a Ade`Z _| H«$_e: 38.7% d 42.5% H$s H$_r 
AmB©& BgHo$ gmW hr, {Z¶§ÌU H$s VwbZm _| BWo\$m°Z H$m à`moJ 
H$aZo na nwînX§S> Ho$ ì`mg Am¡a ~rO CnO _| H«$_e:  31.9% d 
89.0% H$m gwYma XoIZo H$mo {_bm& BWo\$m°Z H$m {N>‹S>H$md H$aZo 
na ̂ r ~rO JwUdÎmm _| gwYma hþAm& O~ amonU Ho$ 45 d 60 {XZm| 
~mX 600 nrnrE_ BWo\$m°Z H$m nm¡Ym| na {N>‹S>H$md {H$`m J`m V~ 
A{YH$V_ ~rO A§Hw$aU Am¡a ~rO AmoOVm XO© H$s JB© Omo {H$ 
{Z¶§ÌU H$s VwbZm _| H«$_e: 19.0% d  51.7% A{YH$ Wr& 
amonmB© Ho$ 45 {XZm| ~mX 100 nrnrE_ BWo\$m°Z H$m {N>‹S>H$md 
H$aZo dmbo nm¡Ym| _| A{YH$V_ nm¡X ewîH$ ̂ ma nm`m J`m& CnMmam| 
_|, amonU Ho$ 45 {XZm| CnamÝV 100 Ed§ 200 nrnrE_ BWo\$m°Z 
H$m à`moJ H$aZo na H$_Va Ade`Z nm`m J`m dht gmW hr 
CƒVa ~rO CnO Am¡a ~rO JwUdÎmm ̂ r nmB© JB©& Bg{bE amonU 
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onion seed crop with 100 ppm ethephon at 45 DAP 

is bene�icial to achieve higher seed yield and 

quality.

Studies on onion pollinators in onion 

seed production system

Impact of perimeter and inner row 

mustard planting on forage activity of wild 

pollinators

 To enhance the forage visits of native pollinators, 

a study was conducted on the onion seed crop 

by planting mustard as a perimeter and inner 

row crop (1:5). Fifteen days after planting of 

onion bulb, a row of mustard was sown in the 

perimeter of the plot and as inner row after every 

�ive rows of onions. The visitation and frequency 

of major native pollinators per unit time 

(per minute) and area (per square meter) has 

been recorded periodically. The results showed 

that mustard sowing signi�icantly increased 

pollinators visit (12.4 visits/5min/sq. m) 

than sole onion (7.3 visits/5min/sq. m) (Table 4.3). 

Among the various species, stingless bee 

Tetragonula sp. was the predominant visitor 

(24.3/5min/sq. m) followed by little bee A. �lorea 

(24.0/5min/sq. m). A signi�icant difference in 

the visitation rate suggests that mustard sowing 

as border and inner row would enhance the 

activity of bee forage and their eco-system service 

in onion seed crop.

Enhancing bees forage visits using bee 

attractants

A �ield experiment was conducted to evaluate the 

effect of bee attractants on forage visitation of wild 

pollinators in onion seed crop. The experiment 

consisted of four attractants namely T -Sugarcane 1

juice (10%), T -Sugar solution (10%), T - Jaggery 2 3

solution (10%), T -commercial bee attractant 4

(0.02%) and T -control. 5

The treatments were imposed as foliar spray 

during peak bloom stage of the crop. Observations 

Ho$ 45 {XZ ~mX 100 nrnrE_ H$s gmÝÐVm na BWo\$m°Z H$m ß`mO 
H$s ~rOr` \$gb na {N>‹S>H$md H$aZm CƒVa ~rO CnO Am¡a 
JwUdÎmm H$mo hm{gb H$aZo Ho$ {bE bm^Xm`H$ h¡& 

ß`mO ~rO CËnmXZ àUmbr _| ß`mO namJH$m| na 

AÜ``Z 

dÝ` namJH$m| H$s Mmam J{V{d{Y na ~mhar MmaXrdmar Ed§ 

AÝXê$Zr n§{º$ _| gagm| H$s amonmB© H$m à^md 

_ybO AWdm XoeO namJH$m| Ho$ Mmam ^«_U H$mo ~‹T>mZo Ho$ {bE 
ß`mO H$s ~rOr` \$gb na EH$ AÜ``Z {H$`m J`m {Og_| ~mhar 
MmaXrdmar Ho$ ê$n _| VWm AÝXê$Zr n§{º$ \$gb Ho$ ê$n _| gagm| 
\$gb H$s amonmB© H$s JB© (1 : 5)& ß`mO H§$Xm| H$s amonmB© H$aZo Ho$ 
15 {XZm| CnamÝV ßbm°Q> H$s ~mhar MmaXrdmar na gagm| H$s EH$ 
n§{º$ AWdm H$Vma ~moB© JB© Am¡a ßbm°Q> Ho$ AÝXa ß`mO H$s àË`oH$ 
nm§M H$Vmam| Ho$ CnamÝV gagm| H$s EH$ H$Vma bJmB© JB©& à{V 
BH$mB© g_` (à{V {_ZQ>) Am¡a joÌ\$b (à{V dJ© _rQ>a) _| à_wI 
XoeO AWdm _ybO namJH$m| Ho$ ^«_U Am¡a AmdVu H$mo g_`-
g_` na [aH$m°S©> {H$`m J`m& n[aUm_m| _| àX{e©V hþAm {H$ AHo$br 
ß`mO \$gb (7.3 ^«_U/5 {_ZQ>/dJ© _rQ>a) H$s VwbZm _| 
gagm| \$gb H$s ~wdmB© H$aZo na namJH$m| Ho$ ^«_U (12.4 
^«_U/5 {_ZQ>/dJ© _rQ>a) _| C„oIZr` ~‹T>moVar hþB© (Vm{bH$m 
4.3)& {d{^Þ àOm{V`m| _|, S§>H$a{hV Q>oQ´>mJmoZwbm  àOm{V g~go 
A{YH$ à~b AmJÝVwH$ (24.3 ̂ «_U/5 {_ZQ>/dJ© _rQ>a) Wr 
O~{H$ BgHo$ CnamÝV N>moQ>r _Yw_ŠIr E. âbmo[a`m (24.0 
^«_U/5 {_ZQ>/dJ© _rQ>a) H$m ñWmZ Wm& ^«_U AWdm Xm¡am 
H$aZo H$s Xa _| C„oIZr` {^ÞVm go nVm MbVm h¡ {H$ ~mhar 
MmaXrdmar Am¡a AÝXê$Zr H$Vma Ho$ ê$n _| gagm| H$s ~wdmB© H$aZo 
go _Yw_ŠIr H$s Mmam Ty>§T>Zo H$s J{V{d{Y _| Am¡a ß`mO H$s ~rOr` 
\$gb _| BZH$s BH$mo{gñQ>_ godm _| ~‹T>moVar hmoJr&   

_Yw_pŠI`m| H$mo AmH${f©V H$aZo dmbr gm_J«r H$m Cn`moJ H$aHo$ 

_Yw_pŠI`m| H$s Mmam Ty>§T>Zo Ho$ ̂ «_U AWdm Xm¡ao _| ~‹T>moVar 

ß`mO H$s ~rOr` \$gb _| dÝ` namJH$m| H$o  Mmam T>yT§ >Zo H$o  g~§ Y§  _| 
{H$E OmZo dmbo ^_« U AWdm Xma¡ o na _Y_w pŠI`m| H$mo AmH${fV©  
H$aZo dmbr gm_Jr«  H$o  à^md H$m nVm bJmZo H$o  {bE EH$ IVo  
narjU {H$`m J`m& Bg narjU _| AmH${fV©  H$aZo dmbr Mma àH$ma 

H$s gm_Jr«  H$mo em{_b {H$`m J`m Wm `Wm  T1 - JÞo H$m Ogy  

(10%), T2 - MrZr H$m Kmbo  (10%), T3 - JS‹w > H$m Kmbo  

(10%), T4 - _Y_w pŠI`m| H$mo AmH${fV©  H$aZo dmbr 

ì`mdgm{`H$ gm_Jr«  VWm T5 - H$§ Q>́mbo & \$gb _| A{Vì`ñV nîw nZ 
AdñWm H$o  Xma¡ mZ D$na go {N>S‹ >H$md H$aH$o  CnMmam| H$mo AmO_m`m 
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Fig. 4.24: Impact attractants on bee forage visit in onion

Vm{bH$m 4.3 : ß`mO H$s \$gb _| _Yw_ŠIr Mmao na ~mhar MmaXrdmar d AÝXê$Zr n§{º$ _| gagm| amonU H$m à^md 

H$sQ> namJH$ àOm{V`m§
Insect pollinator Species 

 ^«_U Xa (g§»`m/5 {_ZQ>/dJ© _rQ>a joÌ) 
Visitation rate (Nos./ 5 min/ Sq. m area) 

~mhar MmaXrdmar Ed§ AÝXê$Zr n§{º$ _| gagm| (1 : 5) Ho$ gmW  gagm| Ho$ {~Zm
With Perimeter & Inner row mustard (1:5) Without mustard 

E{ng S>m°g}Q>m/Apis dorsata 2.3� 0.9� 

E{ng goamZm /Apis cerana 21.8� 18.7� 

E{ng âbmo[a`m /Apis �lorea 24.0� 11.8� 

Q>oQ´>mJmoZwbm àOm{V/Tetragonula sp 24.3� 11.2� 

H$manoÝQ>a _Yw_ŠIr/Carpenter bee 1.2� 0.7� 

{VVbr/Butter�lies 1.0� 0.5� 

_mÜ`/Mean 12.4 7.3

Table 4.3: Impact of peri-meter and inner row mustard planting on bee forage in onion

on the bee forage visits (visit/min) in different 

treatment were recorded for three days after 

spray. 

The results showed that wild bee forage visits was 

higher in Jaggery solution (10%) sprayed umbels 

followed by T -Sugarcane juice (10%) and T -1 4

commercial bee attractant (0.02%) sprayed plot. 

The visitation rate was almost double in the 

attractants sprayed plots compared to the control 

(Figure 4.24).

J`m& {N>S‹ >H$md H$o  VrZ {XZ ~mX {d{^Þ CnMmam| _| _Y_w ŠIr H$o  
Mmam ^_« U (^_« U/{_ZQ>) na AmH§ $S‹ >m| H$mo XO© {H$`m J`m& 
n[aUm_m| _| àX{eV©  hAþ m {H$ JS‹w > H$o  Kmbo  (10 à{VeV) H$m 
nîw nN>Ì na {N>S‹ >H$md H$aZo na dÝ` _Y_w ŠIr Ûmam {H$E JE ̂ _« U 
H$s g»§ `m Á`mXm nmB© JB© Ama¡  BgH$o  CnamÝV BZH$o  ^_« U H$s 

g»§ `m H$« _e: T1 - JÞo H$m Ogy  (10%), VWm T4 - 
_Y_w pŠI`m| H$mo AmH${fV©  H$aZo dmbr ì`mdgm{`H$ gm_Jr«  (0.02 
à{VeV) H$m {N>S‹ >H$md H$aZo dmbo ßbmQ° >m| _| XO© H$s JB&©  H$§ Q>́mbo  
ßbmQ° >m| H$s Vbw Zm _| {N>S‹ >H$md {H$E JE ßbmQ° >m| _| _Y_w pŠI`m| Ûmam 
{H$E JE ̂ _« U H$s Xa bJ^J XmJo Zw r Wr ({MÌ 4.24)&   

{MÌ 4.24 : ß`mO \$gb _| _Yw_ŠIr Mmam ^«_U na AmH${f©V H$aZo dmbm| H$m à^md 
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Crop Protection

\$gb gwajm 

Project 5: Novel approaches for 

integrated pest and disease manage-

ment in onion and garlic

C o m p a r a t i v e  t r a n s c r i p t o m e  a n d 

metabolome analysis of resistant and 

susceptible onion cultivars in response to 

infection by Alternaria porri (Ellis) Cifferi

Purple blotch (PB) is the most destructive foliar 

disease in onion, caused by Alternaria porri (Ellis) 

Cifferi. PB is prevalent in all onion-growing 

countries of the world. In India, its high severity is 

evidenced by heavy yield losses in both bulb and 

seed crops ranging from 2.5 to 85%. Excessive use 

of fungicides to control PB led to an increase in 

cost production as well as accumulation of toxic 

chemicals. 

There is very little research done on the 

molecular pathology of PB where only a few 

markers linked PB resistance were reported. 

Onion genome sequence yet not available and 

thus transcriptome sequencing is the ideal 

method to study the large and complex onion 

genome.

The transcriptome of PB resistance variety Arka 

Kalyan and susceptible variety Agrifound rose 

after arti�icial infection by PB pathogen A. porri 

was sequenced. The transcriptome was denovo 

assembled and used for functional annotation 

and differential gene expression analyses. 

Assembly was 260217696 mb in length, number 

of transcripts were 254265 and N50 statistic was 

1569bp. Proteins sequences from the �iltered-set 

were annotated using eggNOG against the COG, 

GO and KEGG databases to derive the functional 

annotation. 59963, 29916 and 36262 sequences 

had hits in COG, GO and KEGG, respectively. Top 

ten GO terms distribution was depicted (Fig.5.1).

n[a`moOZm 5: ß`mO Ed§ bhgwZ _| EH$sH¥$V 

ZmerOrd Ed§ amoJ à~§YZ hoVw ZdrZ ̀ w{º$`m§ 

AmëQ>aZo[a`m nmoar (B{bg) {g\o$ar Ûmam g§H«$_U H$s 

à{V{H«$`m _| à{VamoYr Ed§ g§doXZerb ß`mO {H$ñ_m| H$m 

VwbZmË_H$ Q´>m§g{H«$ßQ>mo_ Ed§ _oQ>m~mobmo_ {dûcofU 

ß`mO _| ~¢JZr Yã~m  g~go A{YH$ {dÜd§gmË_H$ nUu` amoJ h¡ 
Omo {H$ AmëQ>aZo[a`m nmoar (B{bg) {g\o$ar Ho$ H$maU hmoVm h¡& 
~¢JZr Yã~m amoJ {dœ Ho$ g^r ß`mO CJmZo dmbo Xoem| _| nm`m 
OmVm h¡& ^maV _|, BgHo$ H$maU H§$X VWm ~rO \$gbm| XmoZm| _| 
2.5 go boH$a 85 à{VeV VH$ H$m ^mar CnO ZwH$gmZ XoIZo 
H$mo {_bVm h¡& ~¢JZr Yã~m amoJ H$s amoH$Wm_ Ho$ {bE 
H$dH$Zm{e`m| H$m AË`{YH$ Cn`moJ H$aZo Ho$ H$maU Ohm§ EH$ 
Amoa CËnmXZ bmJV ~‹T>Vr h¡ dht {dfmº$ agm`Zm| H$m g§M`Z ̂ r 
hmoVm h¡&

~¢Jzr Yã~m Ho$ AmU{dH$ amoJ{dkmZ na ~hþV H$_ AZwg§YmZ 
{H$`m J`m h¡ Ohm§ ~¢JZr Yã~m à{Vamo{YVm go Ow‹S>o Ho$db Hw$N> 
_mH©$a H$s gyMZm {_br Wr& A^r ß`mO OrZmo_ AZwH«$_ 
CnbãY Zht h¡ Am¡a Bg{bE XrK© VWm O{Q>b ß`mO OrZmo_ 
H$m AÜ``Z H$aZo Ho$ {bE Q´>m§g{H«$ßQ>mo_ AZwH«$_U EH$ AmXe© 
{d{Y h¡&

~¢ JZr Yã~m à{VamoYr {H$ñ_ AH$m© H$ë`mU Am¡a g§doXZerb 
{H$ñ_ EJ«r\$mCÊS> amoO Ho$ Q´>m§g{H«$ßQ>mo_ H$mo ~¢JZr Yã~m amoJOZH$ 
E. nmoar  Ûmam H¥${Ì_ g§H«$_U Ho$ CnamÝV AZwH«${_V {H$`m J`m& 
Q´>m§g{H«$ßQ>mo_ H$mo {S>Zmodmo Egoå~b> {H$`m J`m Am¡a H$m`©erb 
ì`m»`m VWm {^ÞmË_H$ OrZ àH$Q>Z {dûcofU Ho$ {bE Cn`moJ 

{H$`m J`m& Egoå~br b§~mB© _| 260217696 mb Wr, 
Q´>m§g{H«$ßQ²g H$s g§»`m 254265 Wr Am¡a EZ 50 gm§p»`H$s  

1569bp Wr& {\$ëQ>S©> goQ> go àmoQ>rZ AZwH«$_m| H$s ì`m»`m H$s 
JB© Am¡a Bg_| H$m`©erb ì`m»`m CËnÞ H$aZo Ho$ {bE grAmoOr, 

OrAmo VWm Ho$B©OrOr S>mQ>m~og Ho$ {dê$Õ eggNOG H$m Cn`moJ 
{H$`m J`m& grAmoOr, OrAmo VWm Ho$B©OrOr _| H«$_e:  59963, 
29916  d  36262 AZwH«$_m| _| {hQ²g Wo& erf© Xg OrAmo 
Q>åg© {dVaU H$mo {MÌ _| Xem©`m J`m h¡ ({MÌ 5.1)&
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Differential gene expression analyses showed that 

in susceptible genotype AFRT Vs AFRC, 16378 

genes were up-regulated and 3136 genes were 

down-regulated. Whereas in resistant genotype 

AKT Vs AKC, 6346 transcripts were up-regulated 

and 2436 were down-regulated. Several genes like 

transcription factors, pathogenesis-related 

proteins, antioxidant enzymes, phytohormones 

etc. were found to be up regulated due to purple 

blotch infection in onion (Fig.5.2)

Fig. 5.1. Top ten GO category distribution of annotated transcripts 

Fig. 5.2. Heat map of top 25 differentially expressed transcripts

{^ÞmË_H$ OrZ àH$Q>Z {dûcofU go àX{e©V hþAm {H$ g§doXZerb 

OrZàê$n EE\$AmaQ>r ~Zm_ EE\$Amagr _|, 16378 OrZ CÜd© 

{ZJ{_V Wo O~{H$ 3136 OrZ AYmo {ZJ{_V Wo& O~{H$ 

à{VamoYr OrZàê$nm| EHo$Q>r ~Zmd EHo$gr _|, 6346 Q´>m§g{H«$ßQ²g 

CÜd© {ZJ{_V Am¡a 2436 AYmo {ZJ{_V Wo& 

AZoH$ OrZ `Wm Q´>m§g{H«$ßeZ H$maH$, amoJOZVm g§~§Yr àmoQ>rZ, 

à{V-Am°ŠgrH$maH$ E§OmB_, \$mBQ>mo hma_moÝg Am{X ß`mO _| 

~¢JZr Yã~m g§H«$_U Ho$ H$maU CÜd© {ZJ{_V nmE JE ({MÌ 5.2)&

{MÌ 5.1 : ì`m»`m {H$E JE Q´>m§g{H«$ßQ²g H$m erf© Xg OrAmo loUr {dVaU  

{MÌ 5.2 : erf© 25 {^ÞmË_H$ àH${Q>V Q´>m§g{H«$ßQ²g H$m hrQ> _mZ{MÌ 
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This differential gene expression data revealed 

that defense genes were highly upregulated in 

resistant variety AK (Arka Kalyan) than susceptible 

variety AFR (Agrifound Rose). The high expression 

of defense genes like PR4 (21 fold), MYB31 (4.7 

fold), LOX (6.3 fold), Peroxidase (13 fold) etc. might 

imparting resistance to the Arka Kalyan. Several 

non-annotated transcripts also found to be 

upregulated in response to purple blotch infection.

Quanti�ication of phytohormones in resistance 

and susceptible lines 

Accession (BS) and accession (W3) showed 

resistance and susceptibility to anthracnose 

disease respectively.  We quanti�ied the levels of 

plant hormones like IAA, ABA, and SA in these 

accessions. Resistant accession BS found to 

contained higher level of ABA and SA and lower 

level of IAA. These results were congruent with the 

disease response of accessions in the �ield.  

Similarly, Arka Kalyan and Agrifound rose are 

resistant and susceptible to purple blotch disease 

respectively. After arti�icial inoculation of these 

genotypes with purple blotch pathogen; a 

phytohormone analysis was performed. The results 

revealed that infection of pathogen increased the 

level of these plant hormones onion (especially in 

resistant genotype Arka Kalyan).  Such hormonal 

assays will help us in understanding the disease 

response mechanism in onions.

Development, re�inement and validation of 

management strategies major fungal 

diseases - pests of Onion and Garlic 

Evaluation of Trichoderma specics/isolates on 

growth and disease management under net-

house conditions:  Initially 7 Trichoderma 

spp./isolates were used for evaluation in 9" pots. 

Observations on growth parameters viz. plant 

height, forth leaf length, Number of leaves, forth leaf 

diameter, pseudostem length and pseudostem 

diameter, were recorde. Among, seven Trichoderma 

spp./isolates, isolate T-354 performed well 

enhancing almost all parameters including yield. 

This preliminary study is being continued under 

�ield condition.

Bg {^ÞmË_H$ OrZ àH$Q>Z S>mQ>m go nVm MbVm h¡ {H$ à{VamoYr 
{H$ñ_ AH$m© H$ë`mU _| g§doXZerb {H$ñ_ EJ«r\$mCÊS> amoO H$s 
VwbZm _| gwajm OrZ AË`{YH$ CÜd© {ZJ{_V Wo& gwajm OrZm| 
`Wm nrAma 4 (21 JwZm), E_dmB©~r 31 (4.7 JwZm), 
EbAmoEŠg (6.3 JwZm), noam°ŠgrSo>O (13 JwZm) Am{X Ho$ Cƒ 
àH$Q>Z go AH$m© H$ë`mU _| à{Vamo{YVm CËnÞ hmo gH$Vr h¡& 
~¢JZr Yã~m g§H«$_U H$s à{V{H«$`m _| AZoH$ J¡a ì`m»`mË_H$ 
Q´>m§g{H«$ßQ²g ̂ r CÜd© {ZJ{_V nmE JE& 

à{VamoYr Ed§ g§doXZerb d§eH«$_m| _| \$mBQ>mo-hma_moÝg H$m 

n[a_mUZ

àm{á (~rEg) VWm àm{á (S>ãë`y 3) _| E§W«oŠZm°O amoJ Ho$ {dê$Õ 

H«$_e: à{Vamo{YVm Ed§ g§doXZerbVm H$m àXe©Z hþAm& h_Zo BZ 

àm{á`m| _| IAA, ABA Ed§ SA O¡go nmXn hma_moÝg Ho$ ñVa H$m 

n[a_mUZ {H$`m h¡& à{VamoYr àm{á ~rEg _| AmB©EE H$m H$_Va 

ñVa Am¡a E~rE Am¡a EgE H$m CƒVa ñVa Wm& IoV _| àm{á`m| 

H$s amoJ à{V{H«$`m Ho$ gmW n[aUm_ AZwHy$b nmE JE& Bgr 

àH$ma, AH$m© H$ë`mU Am¡a EJ«r\$mCÊS> amoO ~¢JZr Yã~m amoJ Ho$ 

à{V H«$_e: à{VamoYr Am¡a g§doXZerb nmB© JBª& ~¢JZr Yã~m 

amoJOZH$ Ho$ gmW BZ OrZàê$nm| _| H¥${Ì_ Q>rH$mH$aU H$aZo Ho$ 

CnamÝV EH$ \$mBQ>mo hma_moZ {dûcofU {H$`m J`m& n[aUm_m| go 

nVm Mbm {H$ amoJOZH$ Ho$ g§H«$_U go BZ nmXn hm°a_moÝg H$m 

ß`mO ({deofH$a à{VamoYr OrZàê$n AH$m© H$ë`mU) ‘| ñVa 

~‹T>m& Bg àH$ma Ho$ hma_moZb Am_mn go ß`mO _| amoJ à{V{H«$`m 

{H«$`m{d{Y H$mo g_PZo _| _XX {_boJr&    

ß`mO Ed§ bhgwZ Ho$ à‘wI H$dH$O{ZV amoJm|-H$sQ>m| Ho$ 

{bE à~§YZ aUZr{V¶m| H$m {dH$mg, g§emoYZ VWm 

gË¶mnZ 

ZoQ>-hmCg ‘| Q>´mBH$moS>‘m©/AmBgmoboQ²>g H$m ß¶mO Ho$ {dH$mg 

E§d amoJ à~§YZ Ho$ {bE ‘yë¶m§H$Z: àma§^ ‘| 7 Q>´mBH$moS>‘m© 

àOm{V¶m|/AmBgmoboQ²>g 9"" Ho$ J‘bm| H$m Cn¶moJ H$a ‘yë¶m§H$Z 
{H$¶m J¶m& d¥pÜX ‘mZH$m| Ho$ AdbmoH$Z AWm©V: nm¡Yo H$s D§$MmB©, 
nhbr nÎmr H$s b§~mB©, n{Îm¶m| H$s g§»¶m, nhbr nÎmr H$m ì¶mg, 
N>Ö VZo H$s b§~mB© Ed§ ì¶mg Am{X H$m ‘mnZ {H$¶m J¶m& ¶h XoIm 
J¶m {H$ 7 Q>´mBH$moS>‘m© àOm{V¶m|/AmBgmoboQ²>g ‘| go, AmBgmoboQ> 
Q>r-354 CnO ‘{hV bJ^J g^r ‘mZH$m| ‘| ~ohVa nm¶m J¶m 
BgZo ß¶mO {dH$mg ‘| ¶moJXmZ {X¶m& ¶h àma§{^H$ n[aUm‘ AmJo 
AÜ¶¶Z hoVw Omar aIm Om ahm h¡&
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Determination of Economic Threshold Level 

(ETL) for Thrips tabaci infesting onion and 

garlic

A  s t u dy  wa s  c o n d u c t e d  d u r i n g  r a b i  t o 

revisit/determine the scale of  Economic 

Threshold (ETL) /Action Threshold (AT) level for 

onion thrips T. tabaci Lindeman infesting onion 

and garl ic .  Experiments with eight  pre-

determined rate of 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 

(natural infestation) and control (Untreated) were 

imposed. Three replicates were maintained for 

each treatment. T. tabaci population (No. of 

thrips/leaf) was counted periodically i.e. twice a 

week from each AT. Further, observations on 

thrips per leaf and thrips per leaf per day were 

worked out.  Whenever the thrips population 

r e a c h e s  t h e  p r e - d e t e r m i n e d  ATs ,  t h e 

recommended dose of insecticide, Fipronil (@ 

1ml/lit) was sprayed in each treatments to 

suppress the thrips population below ETL. No 

spray given to control. The onion and garlic yield 

and bulb grade, proportion of each grade bulbs at 

different ATs were also recorded. The overall cost 

of pesticides and the operating costs of application 

for each ATs were calculated and the marginal rate 

of return (MRR) was worked out.

In onion, the highest bulb yield of 40.4 and 39.1 

t/ha were recorded at action threshold 0.5 and 1.0, 

respectively. A higher proportionate of A grade 

bulbs were recorded in AT 0.5 (22.7%) followed by 

1.0 (16.3%) (Table 5.1). Maximum yield loss 

(63.3%) recorded in unsprayed plot followed by 

AT 10.0 thrips/leaf (31.1%) where insecticide 

applied once.  Action threshold 0.5, 1.0 and 2.0 

registered maximum marginal revenue over 

control (Table 5.2). 

A highly signi�icant negative correlation observed 

between the bulb yield and thrips per leaf per day. 

Thrips per leaf per day during 30-60 days 

signi�icantly affected A-grade bulb production 

(Table 5.3).

{W«ßg Q>o~¡H$s  go g§H«${_V ß`mO Ed§ bhgwZ Ho$ {bE Am{W©H$ 

W«oghmoëS> ñVa (B©Q>rEb) H$m {ZYm©aU

ß`mO {W«ßg Q>r. Q>o~¡H$s  qbS>_¡Z go g§H«${_V ß`mO Ed§ bhgwZ 

Ho$ {bE Am{W©H$ W«oghmoëS> (ETL)/H$ma©dmB© W«oghmoëS> (AT) 
ñVa  Ho$ ñHo$b H$s nwZ: g_rjm H$aZo AWdm CgH$m {ZYm©aU 
H$aZo Ho$ {bE a~r _m¡g_ Ho$ Xm¡amZ EH$ AÜ``Z {H$`m J`m& 
CnMmam| Ho$ ê$n _| à{V nÎmr (àmH¥${VH$ g§H«$_U) H$ma©dmB© 

W«oghmoëS> ñVa (ATs) 0.5, 1.0, 2.0, 4.0, 5.0, 6.0, 
8.0, 10.0  {W«ßg VWm {Z¶§ÌU (AZwnMm[aV) H$s AmR> nyd© 
{ZYm©[aV Xa H$mo A{Yamo{nV {H$`m J`m& àË`oH$ CnMma Ho$ {bE 
VrZ nwZamd¥{V`m| H$mo ~Zm`o aIm J`m& àË`oH$ CnMma Ho$ {bE 
gámh _| Xmo ~ma g_`-g_` na ß`mO {W«ßg g§»`m (à{V nÎmr 
{W«ßg H$s g§»`m) H$mo XO© {H$`m J`m& à{V nÎmr {W«ßg VWm à{V 
{XZ à{V nÎmr {W«ßg na Am§H$‹S>m| na H$m`© {H$`m J`m& O~ H$^r 
g§»`m nyd© {ZYm©[aV H$ma©dmB© W«oghmoëS> ñVa H$mo nma H$aVr h¡, 
V~ H§$Q´>mob H$mo N>mo‹S>H$a AÝ` àË`oH$ CnMma _| H$sQ>ZmeH$ 
{\$àmo{Zb 1 {_br/{bQ>a H$m {N>‹S>H$md {H$`m J`m Vm{H$ nyd© 
{ZYm©[aV H$ma©dmB© W«oghmoëS> go ZrMo {W«ßg g§»`m H$m X_Z {H$`m 
Om gHo$& H§$Q´>mob _| {H$gr àH$ma H$m {N>‹S>H$md Zht {H$`m J`m& 
ß`mO VWm bhgwZ H$s CnO Ed§ H§$X J«oS>, {d{^Þ EQ>r na àË`oH$ 
J«oS> H§$X Ho$ AZwnmV H$mo ̂ r XO© {H$`m J`m& àË`oH$ EQ>r Ho$ {bE 
H$sQ>ZmeH$ H$s g_J« bmJV Am¡a à`moJ H$aZo H$s Am°naoqQ>J 

bmJV H$s JUZm H$s JB© Am¡a dgybr H$s gr_m§V Xa (MRR) na 
H$m`© {H$`m J`m&

ß`mO H$s \$gb _|, 0.5 VWm 1.0 Ho$ H$ma©dmB© W«oghmoëS> ñVa 
na H«$_e: 40.4 VWm 39.1 Q>Z/ho. H$s CƒV_ H§$Xr` CnO 
XO© H$s JB©& EQ>r 0.5 _| E J«oS> dmbo H§$Xm| H$m CƒVa AZwnmV 
(22.7 à{VeV) nm`m J`m O~{H$ VXþnamÝV 1.0 Ho$ EQ>r ñVa 
_| (16.3 à{VeV) AZwnmV XO© {H$`m J`m (Vm{bH$m 5.1)& 
{~Zm {N>‹S>H$md dmbo ßbm°Q> _| A{YH$V_ CnO ZwH$gmZ 
(63.3%) XO© {H$`m J`m O~{H$ BgHo$ CnamÝV EQ>r 10.0 
{W«ßg/nÎmr  _| CnO ZwH$gmZ (31.1%) XoIZo H$mo {_bm Ohm§ 
H$sQ>ZmeH$ H$m à`moJ EH$~ma {H$`m J`m Wm& H§$Q´>mob H$s VwbZm _| 
0.5, 1.0 VWm 2.0 Ho$ H$ma©dmB© W«oghmoëS> ñVa na A{YH$V_ 
gr_mÝV amOñd XO© {H$`m J`m (Vm{bH$m 5.2)& à{V {XZ à{V 
nÎmr {W«ßg VWm H§$Xr` CnO Ho$ ~rM EH$ Cƒ C„oIZr` 
ZH$mamË_H$ gh-g§~§Y nm`m J`m& 30 go 60 {XZm| Ho$ Xm¡amZ 
à{V {XZ à{V nÎmr {W«ßg Ûmam E J«oS> dmbo H§$X CËnmXZ H$mo {deof 
ê$n go à^m{dV {H$`m J`m (Vm{bH$m 5.3)&  
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Table 5.1: Onion bulb yield, proportion of size (A & B grade) in different action threshold

H$ma©dmB© W«oghmoëS> 
Action Threshold

H§$Xr` CnO (Q>Z/ho.)
Bulb Yield (tha-1)

E J«oS> dmbo H§$X (à{VeV) 
A-grade bulb (%)

~r J«oS> dmbo H§$X (à{VeV) 
B-grade bulb (%)

0.5 40.4 22.7 43.1

1.0 39.1 16.3 45.4

2.0 35.9 13.7 45.4

4.0 35.9 12.7 42.9

5.0 34.8 11.7 48.6

6.0 29.7 11.0 45.9

8.0 25.6 10.8 43.7

10.0 20.8 8.7 45.2

H§$Q´>mob/Control 14.8 4.3 17.5

Vm{bH$m 5.1 : {d{^Þ H$ma©dmB© W«oghmoëS> _| ß`mO H§$X CnO, AmH$ma H$m AZwnmV (E VWm ~r J«oS>) 

Table 5.2: Marginal rate of return (MRR) analysis for the development of action threshold for 

onion (AT) 

H$ma©dmB© 
W«oghmoëS>
Action 

Threshold

CnO 
(Q>Z/ho.)

Yield 
tha-1

gH$b Am` 
(ê$n`o)
Gross 

income 
(Rs)

{N>‹S>H$md H$s 
g§»`m

No. of 
Sprays

{Z¶§ÌU 
bmJV 

(ê$n`o) 
Control 

Cost (Rs)

ewÕ Am` 
(ê$n`o)

Net 
income 

(Rs)

{Z¶§ÌU H$s VwbZm _| 
gr_mÝV amOñd 

(`yQ>r) 
Marginal 

Revenue over 
control (UT) 

E_AmaAmaa 
MRRa

0.5 40.4 404056 7 11900 392156 62.2 6.8

1.0 39.1 390778 6 10200 380578 61.0 17.7

2.0 35.9 358933 5 8700 350433 57.7 0.2

4.0 35.9 358567 5 8700 350067 57.6 5.1

5.0 34.8 348122 4 6800 341322 56.5 29.9

6.0 29.7 297222 4 6800 290422 56.4 23.3

8.0 25.6 255833 3 5100 250733 55.1 26.9

10.0 20.8 208267 2 3400 204867 46.0 -

Control 14.8 148345 0 0 148345

aCalculated as net bene�it increment divided by control cost increment between adjacent treatments

Vm{bH$m 5.2 : ß`mO Ho$ {bE H$ma©dmB© W«oghmoëS> Ho$ {dH$mg Ho$ {bE dgybr H$s gr_m§V Xa H$m {dûcofU 

ag_rndVu CnMmam| Ho$ ~rM {Z¶§ÌU bmJV d¥{Õ Ûmam {d^m{OV {Zdb bm^ d¥{Õ Ho$ ê$n _| JUZm 
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Table 5.3: Pearson correlation coef�icient between thrips per leaf and onion yield and grade of 

harvested bulbs

Ad{Y ({XZ)/Period (days) H§$Xr` CnO/Bulb Yield

E J«oS> dmbo H§$X (à{VeV) 
A grade bulb (%) 

~r J«oS> dmbo H§$X (à{VeV) 
B grade bulb (%) 

Q>Z/ho.
t/ha 

All -.721* -.952* -.982**

P 0.028 0.000 0.000

0-30 -.563 -.536 -.678*

P 0.114 0.137 0.045

30-60 -.731* -.952** -.971**

P 0.025 0.000 0.000

60-90 -.643 -.977** -.974**

P 0.62 0.000 0.000  

Vm{bH$m 5.3 : à{V nÎmr {W«ßg VWm ß`mO CnO Ed§ IwXmB© {H$E JE H§$Xm| Ho$ J«oS> Ho$ ~rM {n`g©Z gh-g§~§Y JwUm§H$ 

Table 5.4: Economic analysis for the development of thrips per action threshold (AT) for garlic 

In case of garlic, action threshold 0.5, 1.0 & 2.0 

registered highest bulbs yield of 4.5, 4.2 and 4.1 

t/ha, respectively (Table 5.4). Maximum B-grade 

bulbs (42.2%) recorded with AT @0.5 thrips/leaf 

followed by AT @ 1.0 thrips/leaf (40.0%). 

Maximum yield loss (72%) recorded in unsprayed 

plot followed by AT 10.0 thrips/leaf (41%) where 

insecticide was applied twice for entire season 

(Fig 5.3). 

EQ>r 
/AT

CnO Q>Z/ho.
Yield t/ha

gH$b Am` (ê$n`o) 
Gross income 

(Rs)

{N>‹S>H$md H$s 
g§»`m 

No of sprays

H§$Q´>mob bmJV (ê$n`o)
Control cost 

(Rs)

ewÕ Am` (ê$n`o)
Net income 

(Rs)

E_AmaAma
a

MRRa

0.5 4.5 136967 7 11900 125067 5.3

1 4.2 126300 6 10200 116100 0.6

2 4.1 125183 6 10200 114983 5.2

4 3.8 114633 5 8500 106133 0.4

5 3.8 114067 5 8500 105567 1.2

6 3.6 110233 4 6800 103433 12.7

8 2.8 86867 3 5100 81767 0.4

10 2.7 82133 1 1700 80433

C 1.3 40400 0 0 40400

bhgZw  H$o  _m_bo _,|  0.5, 1.0 VWm 2.0 H$o  H$mad© mB© Wgo« hmëo S> 
ñVa na H$« _e: 4.5, 4.2 VWm 4.1 Q>Z/h.o  H$s A{YH$V_ 
H$§ Xr` CnO XO© H$s JB© (Vm{bH$m 5.4)& A{YH$V_ ~r JSo« > dmbo 

H$§ Xm| (42.2 à{VeV) H$mo EQ>r @ 0.5 {Wß« g/nÎmr _| XO© {H$`m 

J`m O~{H$ VXnþ amÝV EQ>r @ 1.0 {Wß« g/nÎmr (40.0 à{VeV) 
_| XO© {H$`m J`m& g~go A{YH$ CnO ZHw $gmZ (72 à{VeV) 
H$mo {N>S‹ >H$md a{hV ßbmQ° > _| Ed§ VXnþ amÝV EQ>r 10.0 {Wß« g/nÎmr 
_| (41 à{VeV) _| XO© {H$`m J`m Ohm§ nay o grOZ H$o  Xma¡ mZ 
H$sQ>ZmeH$ H$m à`mJo  H$o db Xmo ~ma hr {H$`m J`m Wm ({MÌ 5.3)&

Vm{bH$m 5.4 : bhgwZ Ho$ {bE à{V H$ma©dmB© W«oghmoëS> {W«ßg Ho$ {dH$mg hoVw Am{W©H$ {dûcofU  
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Fig. 5.3: Proportionate of B-grade garlic bulb at different action thresholds

{MÌ 5.3 : {d{^Þ H$ma©dmB© W«oghmoëS> na ~r J«oS> dmbo bhgwZ H§$X H$m AZwnmV 

Thrips  per  leaf  per  day  was  correlated 

signi�icantly with bulb yield and bulb size. Thrips 

per leaf per day during 0-30 and 30-60 days 

signi�icantly affected bulb. Thrips per leaf per day 

during 30-60 days showed better correlation with 

garlic yield and bulb size (Table 5.5).

Table 5.5. Pearson correlation coef�icient between thrips per leaf and garlic yield and grade of 

harvested bulbs

Ad{Y ({XZ)
Period (days) 

H§$Xr` CnO/Bulb Yield

~r J«oS> dmbo H§$X (à{VeV) / B grade bulb (%) Q>Z/ho. /t/ha

g^r/All -.792* -.947**

P 0.011 0.001

0-30 -.796* -.508

P 0.010 0.163

30-60 -.814** -.916**

P 0.008 0.001

60-90 -.532 -.763

DNA Barcoding of insect pests and its natural 

enemies from onion and garlic ecosystem 

Insect pest complex associated with onion is 

highly diverse and represents several insect 

orders. Globally, Thrips tabaci of the order 

Thysanoptera is one of the major reasons for low 

H§$X CnO Am¡a H§$X AmH$ma Ho$ gmW à{V {XZ à{V nÎmr {W«ßg  
H$m C„oIZr` gh-g§~§Y nm`m J`m& 0 go 30 VWm 30 go 60 
{XZm| Ho$ Xm¡amZ à{V {XZ à{V nÎmr {W«ßg Ûmam H§$X H$mo C„oIZr` 
ê$n go à^m{dV {H$`m J`m& 30 go 60 {XZm| H$s Ad{Y Ho$ Xm¡amZ 
à{V {XZ à{V nÎmr {W«ßg _| bhgwZ H$s CnO Am¡a H§$X AmH$ma Ho$ 
gmW H$ht ~ohVa gh-g§~§Y XoIZo H$mo {_bm (Vm{bH$m 5.5)&  

Vm{bH$m 5.5 : à{V nÎmr {W«ßg VWm bhgwZ CnO Ed§ IwXmB© {H$E JE H§$Xm| Ho$ J«oS> Ho$ ~rM {n`g©Z gh-g§~§Y JwUm§H$ 

ß`mO Ed§ bhgwZ H$s nm[apñW{VH$s àUmbr go H$sQ> ZmerOrdm| 

VWm BZHo$ àmH¥${VH$ eÌwAm| H$s S>rEZE ~maH$moqS>J 

ß`mO Ho$ gmW Ow‹S>m H$sQ> ZmerOrd H$månboŠg AË`§V {d{dY h¡ 
Am¡a BgHo$ Ûmam AZoH$ H$sQ> Am°S©>a H$m à{V{Z{YËd {H$`m OmVm 
h¡& {dœ ñVa na, Am°S©>a WmBg¡ZmoßQ>oam H$m {W«ßg Q>¡~oH$s  ß`mO 
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productivity of onion and hence considered as the 

key pest. Besides thrips, several defoliators of the 

order lepidoptera are found at damaging levelsin 

onioncausing monetary loss globally. Among 

Lepidoptera ,  the  genus  Spodoptera  and 

Chrysodeixis of thefamily noctuidae were found 

infesting onion in India. Both Spodoptera and 

Chrysodeixis occur all through the warmer regions 

like the subtropics to tropics. These defoliator pest 

damages a wide variety of crops which includes 

various vegetables, �ield crops, horticultural and 

ornamental crops. Members of these genuses are 

highly polyphagous and therefore have huge 

potential to invade new areas and to adapt to new 

climatic or ecological situations. 

In onion agroecosystem, Spodoptera species 

complex includes Spodoptera litura (Fabricius) 

and Spodoptera exigua (Hubner). However, a 

recent invasion of Spodoptera frugiperda on onion 

has been detected from the experimental trails at 

ICAR-DOGR, Rajgurunagar which might be due to 

the possible migration of the pest from maize 

(barrier crop) to onion. Similarly Chrysodeixis 

acuta also known as soybean semilooper, has been 

reported on onion. Pests were identi�ied based on 

the morphological characters of both larvae and 

adult moths. Simultaneously pest was con�irmed 

through DNA barcoding using mitochondrial gene 

cytochrome c oxidase subunit I (COI). LCO 1480 

and HCO 1298 primers were used for the study 

BLAST analysis revealed that sequence matched 

100% within the previously submitted sequence 

of S. frugiperda and C. acuta. Sequence were 

submitted to NCBI gene bank and obtained the 

accession numbers MT644266 and MT644267 for 

S. frugiperda and C. acuta respectively (Fig 5.4). 

These pests seem to be a new threat to onion, and 

have a possibility of attacking other agriculturally 

important crops in future. 

H$s H$_ CËnmXH$Vm Ho$ {bE EH$ à_wI H$maUm| _| go EH$ h¡ Am¡a 
Bg{bE Bgo EH$ à_wI ZmerOrd _mZm OmVm h¡& {W«ßg Ho$ 
Abmdm, Am°S©>a bo{nS>moßQ>oam Ho$ AZoH$ {dnÌH$ ^r {dœ ñVa na 
ß`mO _| {dÎmr` ZwH$gmZ Ho$ {bE OmZo OmVo h¢& bo{nS>moßQ>oam _| 
n[adma Zm°ŠQy>{S>`o Ho$ d§e ñnmoS>moßQ>oam VWm H«$mBgmoS>rpŠgg ̂ maV 
_| ß`mO H$mo g§H«${_V H$aZo dmbo nmE JE& ñnmoS>moßQ>oam Ed§ 
H«$mBgmoS>rpŠgg XmoZm| hr AY© CîUH${Q>~§Yr` go H${Q>~§Yr` O¡go 
Ja_ joÌm| _| nmE OmVo h¢& ̀ o ZmerOrd {dnÌH$ AZoH$ àH$ma H$s 
\$gb {H$ñ_m| H$mo ZwH$gmZ nhþ§MmVo h¢ {OZ_| {d{^Þ àH$ma H$s 
gãOr \$gb|, IoV \$gb|, ~mJdmZr VWm Ab§H$m[aH$ \$gb| 
em{_b h¢& BZ d§e Ho$ gXñ` AË`{YH$ nm°br\¡$Jg h¢ Am¡a 
Bg{bE BZ_| ZE joÌm| _| g§H«$_U \¡$bmZo H$s ì`mnH$ j_Vm hmoVr 
h¡ Am¡a gmW hr BZ_| ZdrZ Obdm`w AWdm BH$mobm°{OH$b 
nm[apñW{VH$s _| ‹T>bZo H$s ì`mnH$ j_Vm hmoVr h¡& 

ß`mO H$s H¥${f nm[apñW{VH$s àUmbr _|, ñnmoS>moßQ>oam àOm{V 
H$månboŠg _| em{_b h¢ : ñnmoS>moßQ>oam {bQw>am  (\¡$~«r{g`g) VWm 
ñnmoS>moßQ>oam EpŠgJwAm (h~Za)& hmbm§{H$, ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| à`moJmË_H$ 
narjUm| _| A^r hmb hr _| ß`mO H$s \$gb na ñnmoS>moßQ>oam 
\«$OrnS>m© H$m àH$mon XoIZo H$mo {_bm h¡ Omo {H$ _¸$m (AdamoYH$ 
\$gb) go ß`mO H$s \$gb _| g§^m{dV XoemÝVaU Ho$ H$maU hmo 
gH$Vm h¡& Bgr àH$ma, H«$mBgmoS>rpŠgg EŠ`wQ>m H$mo ̂ r gmo`m~rZ 
go_rbyna Ho$ ê$n _| OmZm OmVm h¡ Am¡a BgH$s gyMZm ̂ r ß`mO _| 
{_br h¡& bmdm© VWm d`ñH$ eb^ XmoZm| Ho$ AmH¥${V{dkmZ bjUm| 
Ho$ AmYma na ZmerOrdm| H$s nhMmZ H$s JB© Wr& gmW hr 

_mBQ>moH$m°pÊS´>`b OrZ gmBQ>moH«$m°_ gr Am°ŠgrSo>O g~ `y{ZQ> I 

(COI) H$m Cn`moJ H$aVo hþE S>rEZE ~maH$moqS>J Ho$ _mÜ`_ go 
ZmerOrd H$s nw{ï> H$s JB©& EbgrAmo 1480 VWm EMgrAmo 
1298 àmB_g© H$m Cn`moJ H$aVo hþE ãbmñQ> {dûcofU AÜ``Z 
{H$`m J`m {Og_| nVm Mbm {H$ Eg. ’w«$OrnoS>m© VWm gr. EŠ`wQ>m  
Ho$ nyd© _| àñVwV {H$E JE AZwH«$_ Ho$ gmW AZwH«$_ H$m {_bmZ 
100 à{VeV Wm& AZwH«$_ H$mo EZgr~rAmB© OrZ~¢H$ _| O_m 
H$am`m J`m Am¡a Eg. ’w«$OrnoS>m© Ed§ gr. EŠ`wQ>$ Ho$ {bE H«$_e: 
E_Q>r 644266 VWm E_Q>r 644267 H$s àm{á g§»`m hm{gb 
H$s JB© ({MÌ 5.4)& ̀ o ZmerOrd ß`mO Ho$ {bE ZE IVam bJVo 
h¢ Am¡a BZ_| ̂ {dî` _| H¥${f H$s Ñ{ï> go _hËdnyU© AÝ` \$gbm| na 
^r h_bm H$aZo H$s g§^mdZm h¡&  
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Biology of  Spodoptera frugiperda and 

C h r y s o d e i x i s  a c u t a  u n d e r  l a b o ra to r y 

conditions

Life cycle of S. frugiperda comprises of 4 stages. On 

an average, duration of the life cycle from egg to 

adults takes 44-54 days depending on the 

temperature. Egg incubation period is 3-5 days; 

larval duration is about 21-23 days and pupal 

period is 7-9 days (Fig 5.5). Egg mass are laid in 

upright on a �lat surface, often covered with scales 

from the abdomen of the female moths. A single 

batch itself can be made up of 100 to 200 eggs. 

Newly emerged larvae are translucent grey with a 

dark black head capsule. Elevated spots occur 

dorsally on the body; they are usually dark in 

colour, and bear spines. The larval instars have 

head with adfrontal area outlined in white forming 

an inverted "Y" and lateral spot often present on 

�irst abdominal segment. At the last abdominal 

segment it also possesses four spots prominent in 

the form of square. Pupation normally takes place 

in the soil, at a depth 2 to 8 cm. Adult moths are 

à`moJembm n[apñW{V`m| _| ñnmoS>moßQ>oam ’«w$OrnS>m© Ed§ 

H«$mBgmoS>rpŠgg EŠ`wQ>m  H$m Ord{dkmZ 

Eg. $’w«$OrnS>m©$ Ho$ OrdZMH«$ _| Mma AdñWmE§ hmoVr h¢& Am¡gVZ, 
BgHo$ OrdZMH«$ Ho$ Xm¡amZ AÊSo> go d`ñH$ VH$ Hw$b 44 go 55 
{XZ bJVo h¢ Omo {H$ Vmn_mZ na {Z^©a H$aVm h¡& AÊS>m Cî_m`Z 
Ad{Y VrZ go nm§M {XZm| H$s hmoVr h¡; bmdm© AdñWm bJ^J 21 
go 23 {XZm| H$s Am¡a ß`ynb AdñWm Ad{Y 7 go 9 {XZm| H$s 
hmoVr h¡ ({MÌ 5.5)& AÊS>m Ðì`_mZ gnmQ> gVh na D$na H$s 
Amoa ahVm h¡ Omo {H$ AŠga _mXm eb^ Ho$ CXa go ñHo$ëg Ho$ 
gmW ‹T>H$m hmoVm h¡& EH$ EH$b ~¡M _| 100 go 200 AÊSo> hmo 
gH$Vo h¢& ZdrZ C^ao hþE bmdm© H$mbo {ga dmbo H¡$ßgyb Ho$ gmW 
M_H$Xma _Q>_¡bo hmoVo h¢& ~‹T>o hþE Yã~o eara na nrN>o H$s Amoa hmoVo 
h¢, Am_Vm¡a na `o Jhao a§J dmbo hmoVo h¢ Am¡a BZ_| H$m±Q>o hmoVo h¡& 
bmdm© BZñQ>ma _| {ga H$m AJ«^mJ hmoVm h¡ Omo g\o$X a§J _| 

C{„pIV hmoVm h¡ Omo EH$ CëQ>m "Y" ~ZmVm h¡ Am¡a nmœ© ñWmZ 
AŠga nhbo CXa I§S> na _m¡OyX hmoVm h¡& A§{V_ CXar` IÊS> 
_|, Bg_| dJ© H$s AmH¥${V _| Mma Yã~o hmoVo h¢& ß`ynm Am_Vm¡a na 
{_Å>r _| 2 go 8 go_r. H$s JhamB© na nm`o OmVo h¢& d`ñH$ eb^ 
ZmŠQw>aZb hmoVr h¢ Am¡a BZ_| 32 go 40 {__r. H$m n§I \¡$bmd 
hmoVm h¡& Za eb^ _|, AmJo Ho$ n§I Am_Vm¡a na _Q>_¡bo VWm ̂ yao 

Fig. 5.4: Maximum likelihood tree showing clustering of Spodoptera spp and Chrysodeixis spp. for mtCOI sequences

{MÌ 5.4 : A{YH$V_ g§^mdZm d¥j _| mtCOI AZwH«$_m| Ho$ {bE ñnmoS>moßQ>oam àOm{V`m§ Ed§ H«$mBgmoS>rpŠgg àOm{V`m| H$s H$bñQ>[a¨J àX{e©V 
hmo ahr h¡ 
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hmoVo h¢ {OZ_| {ga na VWm n§I Ho$ _Ü` Ho$ {ZH$Q> {Ì^wOmH$ma 
g\o$X Yã~o hmoVo h¢& _mXmAm| Ho$ AJ« n§I AnojmH¥$V H$_ A§{H$V 
hmoVo h¢ Omo {H$ _Q>_¡bo VWm ^yao a§J Ho$ EH$ _hrZ H$~w©aU _| 
EH$g_mZ _Q>_¡bo ̂ yao a§J Ho$ hmoVo h¢&  {nN>bo  n§I XmoZm| qbJm| _| 
EH$ g§H$sU© Jhao ~m°S©>a Ho$ gmW B§ÐYZwfr Mm§Xr-g\o$X a§J Ho$ hmoVo 
h¢ ({MÌ 5.6)& 

nocturnal and have a wingspan of 32 to 40 mm. In 

male moths, the forewing generally is shaded grey 

and brown, with triangular white spots at the tip 

and near the center of the wing. The forewings of 

females are less distinctly marked, ranging from a 

uniform greyish brown to a �ine mottling of grey 

and brown. The hind wing is iridescent silver-white 

with a narrow dark border in both sexes (Fig 5.6). 

Fig 5.5. Life cycle of (a) Spodoptera frugiperda

{MÌ 5.5 : (H$) ñnmoS>moßQ>oam \«$OrnS>m©  H$m OrdZ MH«$ 

Fig. 5.6: Morphological characters of Spodoptera

(H$)
   (I) 

{MÌ 5.6 : ñnmoS>moßQ>oam  Ho$ AmH¥${V{dkmZ bjU 

Similarly life cycle of Chrysodeixis acuta also 

comprises of 4 stages. On an average, duration of 

the life cycle from egg to adults takes 37-54 days 

Bgr àH$ma, H«$mBgmoS>rpŠgg EŠ`wQ>m Ho$ OrdZMH«$ _| ^r Mma 
AdñWmE§ em{_b hmoVr h¢& Am¡gVZ, AÊSo> go boH$a d`ñH$ 
AdñWm VH$ Hw$b OrdZMH«$ 37 go 54 {XZm| H$m hmoVm h¡ Omo {H$ 
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Vmn_mZ na {Z^©a H$aVm h¡& AÊS>m Cî_m`Z Ad{Y Xmo go Mma 
{XZm| H$s, bmdm© AdñWm Ad{Y bJ^J 23 go 26 {XZm| H$s Am¡a 
ß`ynb AdñWm Ad{Y 7 go 10 {XZm| H$s hmoVr h¡ ({MÌ 5.7)& 
AÊS>m| H$mo EH$~ma _| gnmQ> gVh na OZm OmVm h¡& bmdm© 
M_H$Xma hao a§J Ho$ hmoVo h¢ {OZ_| CXa`r` Q>m§Jm| Ho$ VrZ Omo‹S>o 
hmoVo h¢ Omo {H$ BZHo$ eara H$mo MbVo g_` AY© JmobmH$ma AmH¥${V 
_| _w‹S>Zo _| _XX H$aVo h¢& ß`ynoeZ g\o$X aoem H$moHy$Z Ho$ ^rVa 
nm¡Yo na hmoVm h¡& d`ñH$ eb^ ^yao a§J Ho$ hmoVo h¢ {OZ_| 35 go 
37 {__r. AmH$ma H$m n§I \¡$bmd nm`m OmVm h¡& AJ« n§Im| _| Jhao 
^yao a§J H$m n¡Q>Z© nm`m OmVm h¡ {OZ_| Xmo {deof {gëda a§J Ho$ Yã~o 
hmoVo h¢& Bg àOm{V _| àË`oH$ AJ« n§I na AmR> H$s EH$ {gëda 
a§J H$s AmH¥${V ^r hmoVr h¡ {Og_| Xmo ^mJ AbJ AbJ hmoVo h¢ 
Am¡a Xÿgam AY© ̂ mJ ~‹T>m hþAm hmoVm h¡ ({MÌ 5.8)&  

depending on the temperature. Egg incubation 

period is 2-4 days; larval duration is about 23-26 

days and pupal period is 7-10 days (Fig 5.7). Eggs 

are laid singly on a �lat surface. The larvae are a 

glassy green in colour with 3 pairs of abdominal 

legs (prolegs) that typically bend their body in a 

semi-loop while walking. Pupation occurs on the 

plant within white silken cocoon. Adult moths are 

brown; with the wing span of the moth is 35 to 37 

mm. Forewing bears a dark brown pattern with 2 

characteristic silver spots. This species also has a 

silvery �igure of a faint 8 on each forewing, with the 

2 halves separated, and the second half elongated 

(Fig 5.8).

Fig 5.7. Life cycle of Chrysodeixis acuta

{MÌ 5.7 : H«$mBgmoS>rpŠgg EŠ`wQ>m  H$m OrdZ MH«$ 

Fig. 5.8: Morphological characters Chrysodeixis cuta adult and larva (a and b)

{MÌ 5.8 : H«$mBgmoS>rpŠgg EŠ`wQ>m d`ñH$ VWm bmdm© (H$ Ed§ I) Ho$ AmH¥${V{dkmZ bjU 
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Evaluation of newer chemical molecules 

against Thrips tabaci in bulb crop as well as 

seed crop

Field experiment was conducted during rabi, 

2019-20 to evaluate the ef�icacy of newer 

insecticides viz., Chlorantraniliprole 18.5% SC 

(150 ml/ha), Spinosad 45% SC (160 ml/ha), 

I m i d a c l o p r i d  1 7 . 8 %  S L  ( 1 0 0  m l / h a ) , 

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-Directorate of Onion and Garlic 

Research, Pune. For the seed crop all the 

treatments  were  same,  except ion being 

thiamethoxam replaced with carbosulfan. 

Insecticides treatments were repeated thrice 

during the cropping season when pest population 

crossed the economic threshold level (ETL = 

30thrips /plant). 

The results showed that all  insecticides 

signi�icantly (p<0.001) reduced the onion thrips 

population than untreated check. With regard to 

bulb crop, profenophos, imidacloprid and �ipronil 

were found to be on par and more effective against 

thrips and signi�icantly reduced the onion thrips 

population in comparison to other chemicals 

during subsequent sprays. Meanwhile, both 

carbosulfan and Profenophos were found to be on 

par followed by Imidacloprid in seed crop. With 

regard to the seed yield, carbosulfan treated plants 

yielded maximum with 3.5 gm / plant.

Behavioural response of Thrips tabaci to 

Lurem-TR (semio-chemical)

Globally, Thrips tabaciof the order Thysanoptera is 

one of the major reasons for low productivity of 

onion and hence considered as the key pest. In 

order to developIPM module for eco-friendly pest 

and disease management, semiochemical for 

thrips needs to be evaluated. In this context, colour 

of the sticky trap needs to be evaluated.  As a 

priminary study, both yellow and blue sticky traps 

were used and observations on number of thrips, 

H§$X \$gb Ho$ gmW gmW ~rO \$gb _| {W«ßg Q>o~¡H$s Ho$ 

{dê$Õ ZdrZ agm`Z AUwAm| H$m _yë`m§H$Z 

a~r 2019-20 Ho$ Xm¡amZ IoV narjU {H$`m J`m Vm{H$ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| ß`mO H$s H§$Xr` \$gb na {W«ßg Q>o~¡H$s   
Ho$ {dê$Õ _mZH$ VwbZr` àmo{\$Zmo\$m°g 50 à{VeV B©gr 
(1000 {_{b./ho.) Ho$ gmW gmW ZdrZ H$sQ>ZmeH$m| `Wm 
ŠbmoaoÝQ´>m{Z{bnmoa 18.5 à{VeV Eggr (150 {_{b./ho.), 
ñnmBZmog¡S> 45 à{VeV Eggr (160 {_{b./ho.), 
B{_S>mŠbmo{àS> 17.8 à{VeV EgEb (100 {_{b./ho.), 
{W`m{_Wm°Šg_ 25 à{VeV S>ãë`yOr (100 {_{b./ho.) 
{\$àmo{Zb 5 à{VeV Eggr (1000 {_{b./ho.) VWm Zr_ Vob 
0.5 à{VeV (5000 {_{b./ho.) H$s à^mderbVm H$m 
_yë`m§H$Z {H$`m Om gHo$& ~rO \$gb Ho$ {bE g^r CnMma 
EH$O¡go Wo, Ho$db H$m~m}gë\$m°Z Ho$ gmW {WAm{_Wm°Šg_ H$mo 
~Xbm J`m Wm& O~ ZmerOrd g§»`m Am{W©H$ W«oghmoëS> ñVa 
(B©Q>rEb = 30 {W«ßg/nm¡Ym) H$mo nma H$a JB© V~ \$gbMH«$ 
grOZ Ho$ Xm¡amZ H$sQ>ZmeH$ CnMmam| H$mo VrZ ~ma Xmoham`m J`m 
Wm& n[aUm_m| _| àX{e©V hþAm {H$ g^r H$sQ>ZmeH$m| H$m à`moJ 
H$aZo AZwnMm[aV H§$Q´>mob H$s VwbZm _| ß`mO {W«ßg H$s g§»`m _| 

C„oIZr` ê$n go H$_r (p<0.001) AmB©& H§$Xr` \$gb Ho$ 
g§~§Y _|, àmo{\$Zmo\$m°g, B{_S>mŠbmo{àS> VWm {\$àmo{Zb H$m à^md 
g_Vwë` nm`m J`m Am¡a ̀ o {W«ßg Ho$ {dê$Õ H$ht A{YH$ à^mdr 
Wo VWm BZHo$ Ûmam AZwdVu {N>‹S>H$md Ho$ Xm¡amZ AÝ` agm`Zm| H$s 
VwbZm _| ß`mO {W«ßg H$s g§»`m _| C„oIZr` ê$n go H$_r bmB© 
JB©& Bgr Xm¡amZ, ~rO \$gb _| H$m~m}gë\$mZ VWm àmo{\$Zmo\$m°g 
XmoZm| g_Vwë` nmE JE O~{H$ BgHo$ CnamÝV B{_S>mŠbmo{àS> H$m 
à^md XoIZo H$mo {_bm& ~rO CnO Ho$ g§~§Y _|, H$m~m}gë\$m°Z go 
CnMm[aV nm¡Ym| _| 3.5 J«m_/nm¡Ym Ho$ gmW A{YH$V_ CnO XO© 
H$s JB©&     

bwao_-Q>rAma (go{_`mo amgm`{ZH$) _| {W«ßg Q>¡~oH$s H$s 

ì`dhma à{V{H«$`m   

{dœ ñVa na, Am°S©>a AWdm JU WmBg¡ZmoßQ>oam Ho$ {W«ßg Q>¡~oH$s  
H$mo ß`mO H$s H$_ CËnmXH$Vm Ho$ {bE EH$ à_wI H$maU _mZm 
OmVm h¡ Am¡a Bg{bE Bgo EH$ à_wI ZmerOrd _mZm OmVm h¡& 
n`m©daU AZwHy$b ZmerOrd VWm amoJ à~§YZ Ho$ {bE EH$sH¥$V 
ZmerOrd à~§YZ _mS>çyb H$m {dH$mg H$aZo Ho$ {bE {W«ßg Ho$ {bE 
go{_`mo amgm`{ZH$ H$m _yë`m§H$Z H$aZo H$s Amdí`H$Vm h¡& Bg 
g§X^© _|, a§JrZ {Mn{Mno Q´>¡n H$m _yë`m§H$Z H$aZo H$s Amdí`H$Vm 
h¡& àmW{_H$ AÜ``Z Ho$ ê$n _|, nrbo VWm Zrbo a§J XmoZm| Ho$ 
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natural enemies and pollinators were made. Based 

the study, blue sticky traps were found to be more 

attractive to thrips, and least to natural enemy 

population (Fig. 5.9).

Fig. 5.9: Behavioural response of Thrips tabaci to different sticky traps in Onion

{Mn{Mno Q´>¡n H$m Cn`moJ {H$`m J`m Am¡a {W«ßg, àmH¥${VH$ eÌw 
VWm namJH$m| H$s g§»`m na Am§H$‹S>m| H$mo XO© {H$`m J`m& AÜ``Z 
Ho$ AmYma na, Zrbo {Mn{Mno Q´>¡n Ûmam {W«ßg H$mo H$ht A{YH$ 
AmH${f©V {H$`m J`m Am¡a gmW hr àmH¥${VH$ eÌw g§»`m H$mo g~go 
H$_ AmH${f©V {H$`m J`m ({MÌ 5.9)&  

{MÌ 5.9 : ß`mO _| {d{^Þ {Mn{Mno Q´>¡n _| {W«ßg Q>¡~oH$s  H$s ì`dhma g§~§Yr à{V{H«$`m 
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\$gbmoÎma àm¡Úmo{JH$s 
Post-Harvest Technology

Project 6: Postharvest Management of 

Onion and Garlic

Development and evaluation of controlled 

onion storage structure

Based on the observations in 20 tonne storage 

evaluated in the second year, a special design was 

done for storage in bins with internal air 

circulation, easy loading and unloading facilities 

and remote monitoring system. With modi�ied 

design, a storage structure of 200 MT was 

constructed. The following features were included 

in the design. Mesh type bins with internal air 

circulation, Kkloud - IOT based System with 

Remote Monitoring, Live Reports, System Health 

Updates, Geo Location on Mobile Screen. In order 

to provide the complete solution for easy storage, 

a system involved in sorting and grading units, 

loading & unloading conveyor system were 

designed and manufactured. The structure was 

evaluated for rabi harvest of 2019-20. The storage 

losses were less than 15%.

Physical and biochemical changes of garlic 

during storage at ambient conditions 

Garlic grown under different fertilizer treatments 

(100%, 80%, and 60% RDF applied through drip 

system and 100%RDF through broadcasting and 

�lood irrigation) was stored at ambient conditions 

in mud plastered naturally ventilated storage 

structure in four replicates. Total weight loss and 

other biochemical changes were recorded at 30 

days interval up to 180 days of storage. Fertilizer 

treatment had no signi�icant effect on the storage 

of garlic. The total weight loss at the end of 180 

days of storage was 19.8%. In general, the weight 

loss was more at the beginning of storage periods 

(0-30 day's storage) and at the end of storage 

period (120-150 and 150-180 days of storage). 

n[a`moOZm 6 : ß`mO Ed§ bhgwZ H$m \$gbmoÎma 

à~§YZ 

{Z`§{ÌV ß`mO ̂ ÊS>maU g§aMZm H$m {dH$mg Ed§ _yë`m§H$Z 

{ÛVr` df© _| _yë`m§H$Z {H$E JE 20 Q>Z ^ÊS>maU _| nmE JE 
n`©dojUm| Ho$ AmYma na, AmÝV[aH$ dm`w n[aMmbZ, bXmZ Am¡a 
CVmaZo _| AmgmZ gw{dYmAm| VWm [a_moQ> {ZJamZr àUmbr Ho$ 
gmW ^ÊS>maU Ho$ {bE EH$ {deof {S>OmBZ V¡`ma H$s JB©& 

g§emo{YV {S>OmBZ Ho$ gmW 200 MT H$s EH$ ̂ ÊS>maU g§aMZm 
H$m {Z_m©U {H$`m J`m& Bg {S>OmBZ _| {ZåZ{bpIV {deofVmAm| 
H$mo em{_b {H$`m J`m& AmÝV[aH$ dm`w n[aMmbZ, [a_moQ> 

{ZJamZr Ho$ gmW Kkloud - IOT AmYm[aV àUmbr, gOrd 
[anmoQ>©, àUmbr ñdmñÏ` AÚVZ, _mo~mBb ñH«$sZ na {OAmo 
AdpñW{V Ho$ gmW _oe Q>mBn XmZr AWdm ^ÊS>maU g§aMZm & 
gwJ_ ̂ ÊS>maU Ho$ {bE gånyU© g_mYmZ àXmZ H$aZo Ho$ à`moOZ 
go N>§Q>mB© VWm J«oqS>J BH$mB`m| _| em{_b àUmbr, bXmZ Ed§ 
CVmaZo dmbr H$Ýdo`a àUmbr H$s {S>OmBZ V¡`ma H$aHo$ CgH$m 
{Z_m©U {H$`m J`m& Bg g§aMZm H$m _yë`m§H$Z df© 2019-20 
H$s a~r Vw‹S>mB© Ho$ {bE {H$`m J`m& Bg_| ^ÊS>maU ZwH$gmZ 15 
à{VeV go ̂ r H$_ nm`m J`m&

gm‘mÝ¶ n[apñW{V`m| _| ̂ ÊS>maU Ho$ Xm¡amZ bhgwZ _| emar[aH$ 

Ed§ O¡d amgm`{ZH$ ~Xbmd 

{d{^Þ Cd©aH$ CnMmam| ({S´>n qgMmB© àUmbr Ho$ _mÜ`_ go  
100%, 80%, Ed§  60% AmaS>rE\$ H$m à`moJ Ed§ D$na go 
{N>‹S>H$md H$aHo$ Ed§ ~m‹T> qgMmB© Ho$ _mÜ`_ go 100 à{VeV 
AmaS>rE\$ H$m à`moJ) Ho$ A§VJ©V CJmE JE bhgwZ H$mo _S> go 
ßbmñQ>a H$s JBª àmH¥${VH$ ê$n go hdmXma ̂ ÊS>maU g§aMZm _| Mma 
nwZamd¥{V`m| _| ̂ ÊS>m[aV {H$`m J`m& ̂ ÊS>maU _| 180 {XZm| VH$ 
30 {XZ Ho$ AÝVamb na Hw$b ^ma ZwH$gmZ Am¡a AÝ` O¡d 
amgm`{ZH$ ~Xbmdm| H$mo XO© {H$`m J`m& Cd©aH$ CnMma H$m 
bhgwZ Ho$ ̂ ÊS>maU na H$moB© {deof à^md Zht Wm& 180 {XZm| Ho$ 
^ÊS>maU Ho$ CnamÝV Hw$b ̂ ma ZwH$gmZ 19.8 à{VeV XO© {H$`m 
J`m & gm_mÝ` Vm¡a na, ̂ ma ZwH$gmZ ̂ ÊS>maU Ad{Y Ho$ àma§^ 
(0 go 30 {XZ H$m ̂ ÊS>maU) _| Am¡a ̂ ÊS>maU Ad{Y (120 - 
150 VWm 150 - 180 {XZ) Ho$ Xm¡amZ A{YH$ nm`m J`m& 
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About 25% of the total weight loss was occurred in 

0-30 days of storage. Irrespective of the treatment, 

the total phenol content decreased during storage 

period. The antioxidant activity increased during 

storage period up to 150 days of storage and then 

decreased by 180 days of storage.

Physical and biochemical changes during 

s t o r a g e  o f  g r e e n  o n i o n  a t  d i ff e r e n t 

temperatures

A storage study was conducted to evaluate the 

effect of storage temperature (4°C, 12°C and 

ambient conditions) on the storage life of green 

onion and changes physical, physiological, and 

biochemical characteristics during the storage 

period.   Onion cv. Bhima Shakti was used for the 

study. Sixty days old green onion plants were 

harvested for the present study.  After cleaning 

and arranging in uniform size, �ive green onion 

plants were tied in to bunch with and without 

wrapping with cling �ilm. The samples were stored 

at 12ºC and 4ºC refrigerated conditions and 

ambient conditions. Biochemical parameters 

were estimated in the fresh samples. Physical and 

biochemical changes in the stored samples were 

estimated after 2, 5, 8 and 11 days of storage. At 

ambient conditions, the storage life of green onion 

was two days only with weight loss of 18.7% and 

29.3% with and without wrapping, respectively. At 

12ºC, the storage life was eight days with 12.8% 

and 20.7% weight loss with and without 

wrapping, respectively. At 4ºC the storage life was 

11 days with 13.4% and 17.1% weight loss with 

and without wrapping, respectively. 

Characterization of onion processing waste as 

a source of natural bioactive compounds

Onion peel extract of eight differentially 

pigmented short-day onion varieties (Bhima Dark 

Red, Bhima Raj, Bhima Super, Bhima Red, Bhima 

Shubra, Bhima Kiran, Bhima Shweta and Bhima 

Shubra) was characterized through ultra-high-

performance liquid chromatography coupled with 

h i g h  r e s o l u t i o n  s i n g l e  s t a g e  O r b i t r a p 

spectrometry and evaluated the antioxidant 

potential. Total 49 phenolic compounds were 

^ÊS>maU Ho$ 0 go 30 {XZm| H$s Ad{Y Ho$ Xm¡amZ bJ^J 25 
à{VeV Hw$b ̂ ma ZwH$gmZ XO© {H$`m J`m& {H$gr ̂ r CnMma Ho$ 
~mdOyX, ^ÊS>maU Ad{Y Ho$ Xm¡amZ Hw$b {\$Zmob _mÌm _| H$_r 
AmB©& à{V-Am°ŠgrH$maH$ J{V{d{Y _| ^ÊS>maU Ho$ 150 {XZm| 
VH$ ~‹T>moVar hþB© Am¡a VXþnamÝV ^ÊS>maU Ho$ 180 {XZm| VH$ 
Bg_| H$_r AmB©&  

{d{^Þ Vmn_mZ _| har ß`mO Ho$ ^ÊS>maU Ho$ Xm¡amZ 

emar[aH$ Ed§ O¡d amgm`{ZH$ ~Xbmd 

har ß`mO Ho$ ̂ ÊS>maU OrdZ na ̂ ÊS>maU Vmn_mZ (4°C, 12°C 
VWm n[adoer n[apñW{V`m§) Ho$ à^md Am¡a ^ÊS>maU Ad{Y Ho$ 
Xm¡amZ ^m¡{VH$, eara{H«$`m {dkmZ VWm O¡d amgm`{ZH$ 
{deofVmAm| _| ~Xbmdm| H$m _yë`m§H$Z H$aZo Ho$ {bE EH$ ̂ ÊS>maU 
AÜ``Z {H$`m J`m& Bg AÜ``Z Ho$ {bE ß`mO H$s ì`mdgm{`H$ 
{H$ñ_ ^r_m e{º$ H$m Cn`moJ {H$`m J`m& dV©_mZ AÜ``Z Ho$ 
A§VJ©V gmR> {XZ nwamZr har ß`mO Ho$ nm¡Ym| _| Vw‹S>mB© H$s JB©& 
g\$mB© H$aZo Am¡a EH$g_mZ AmH$ma _| ì`dpñWV H$aZo Ho$ 
CnamÝV har ß`mO Ho$ nm§M nm¡Ym| H$mo JwÀN>o _| ~m§Ym J`m Am¡a JwÀN>o 
H$mo ŠbtJ {\$ë_ Ho$ gmW a¡qnJ Ho$ {~Zm Ed§ a¡qnJ Ho$ gmW ~m§Ym 

J`m& Z_yZm| H$mo 12ºC VWm 4ºC ao\«$sOao{Q>S> n[apñW{V`m| Ed§ 
n[adoer n[apñW{V`m| _| ̂ ÊS>m[aV {H$`m J`m& VmOm Z_yZm| _| O¡d 
amgm`{ZH$ n¡am_rQ>am| H$m AZw_mZ bJm`m J`m& ^ÊS>maU Ho$ 2, 
5, 8 Ed§ 11 {XZ CnamÝV ̂ m¡{VH$ Ed§ O¡d amgm`{ZH$ ~Xbmdm| 
H$m AZw_mZ bJm`m J`m& n[adoer n[apñW{V`m| _|, har ß`mO H$m 
^ÊS>maU OrdZ a¡qnJ Ho$ gmW AWdm a¡qnJ Ho$ {~Zm H«$_e:  
18.7% d  29.3% Ho$ ̂ ma ZwH$gmZ Ho$ gmW Ho$db Xmo {XZ H$m 

Wm& 12ºC�Vmn_mZ na, a¡qnJ Ho$ gmW VWm a¡qnJ Ho$ {~Zm H«$_e: 
12.8% d 20.7% Ho$ ^ma ZwH$gmZ Ho$ gmW ^ÊS>maU OrdZ 

AmR> {XZm| H$m Wm& 4ºC Vmn_mZ na, a¡qnJ Ho$ gmW Am¡a a¡qnJ Ho$ 
{~Zm H«$_e: 13.4 à{VeV Ed§ 17.1 à{VeV Ho$ ̂ ma ZwH$gmZ 
Ho$ gmW ̂ ÊS>maU OrdZ 11 {XZm| H$m XO© {H$`m J`m&

àmH¥${VH$ O¡d g{H«$` `m¡{JH$m| Ho$ òmoV Ho$ ê$n _| ß`mO 

àg§ñH$aU An{eï> H$m bjUdU©Z 

AmR> {^ÞmË_H$ a§J dmbr bKw àXr{áH$mb ß`mO {H$ñ_m| Zm_V: 
^r_m S>mH©$ ao‹S>, ^r_m amO, ^r_m gwna, ^r_m ao‹S>, ^r_m ew^«m, 
^r_m {H$aU, ^r_m œoVm Ed§ ^r_m ew^«m Ho$ ß`mO {N>bHo$ gV² 
AWdm AH©$ H$m bjUdU©Z {H$`m J`m Am¡a Bg H$m`© _| Cƒ 
[aOmoë`yeZ qgJb ñQ>oO Am~uQ´>¡n ñnoŠQ´>m_o{Q´> Ho$ gmW Ow‹S>H$a 
AëQ´>m - hmB© - na\$m_}Ýg Vab H«$mo_oQ>moJ«m\$s H$m Cn`moJ {H$`m 
J`m Am¡a gmW hr à{V-Am°ŠgrH$maH$ j_Vm H$m _yë`m§H$Z {H$`m 
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identi�ied in this study which includes 33 

anthocyanin, 08 �lavanol, 04 �lavones, and one 

each of pyranoanthocyanin, chalcone, phenolic 

acid, and ellagiotannins. Anthocyanin was the 

most abundant polyphenolic compound followed 

by �lavanol in all the varieties. Among anthocyanin, 

10 cyanidin, 10 delphinidin, 4 Peonidin, 4 

Petunidin, 3 Pelargonidin, and 2 Malvidin were 

identi�ied. Cyanidin-3-(6-malonylglucoside), 

delphinidin and delphinidin-3-galactoside were 

the predominant pigment in dark red varieties 

(Bhima Dark Red and Bhima Raj) and its 

abundance suggests a key role in the differential 

pigmentation pattern of onion peel. 

Effect of blanching on dehydration properties 

and biochemical content of wild Allium

Effect of blanching on biochemical content and 

d e hyd ra t i o n  p r o p e r t i e s  o f  w i l d  A l l i u m 

(CGN16373) was studied. The leafs of wild Allium 

species was cut into small pieces (2 cm long) and 

blanched at 100°C for different durations (0, 1 

min, 2 min, 3 min) and dehydrated at three 

different temperature (40°C, 50°C and 60°C). 

Dehydration characteristics and biochemical 

changes during dehydration was recorded. The 

results showed that blanching treatment reduced 

the drying rate at all the tested temperatures. High 

drying rate was observed at 3 minute blanching. 

The total phenol content in fresh sample was 0.37 

mg/g fresh weight and it was ranged from 1.06 to 

1.24 mg/g fresh weight in dehydrated samples. 

Studies on degradation of seed lipids during 

onion seed ageing

Onion seeds have one of the lowest longevity 

among the cultivated crops as they lose viability 

within a year. These unmarketable seeds have no 

reported food or feed value. Onion seeds contain 

considerable oil content and the seed oil has 

potential industrial and pharmaceutical utility. 

The physico-chemical properties of seed oil were 

studied in four onion (Allium cepa L.) varieties 

(Bhima Safed, Bhima Super, Bhima Dark Red and 

Bhima Shakti) by standard analytical test. The per 

cent oil content varied from 12.9%-16.0% and 

J`m& Bg AÜ``Z _| Hw$b 49 {\$Zmo{bH$ ̀ m¡{JH$m| H$s nhMmZ H$s 
JB© {OZ_| 33 E§Wmogm`{ZZ, 08 âbodmZm°b, 04 âb¡dmoÝg VWm 
nm`a¡Zmo E§Wmogm`{ZZ, MmbH$moZ, {\$Zmo{bH$ Aåb VWm 
Bbm{J`mo Q>¡{ZZ àË`oH$ H$m EH$-EH$ `m¡{JH$ em{_b Wm& g^r 
{H$ñ_m| _| E§Wmogm`{ZZ gdm©{YH$ àMwa nm°br{\$Zmo{bH$ `m¡{JH$ 
Wm O~{H$ BgHo$ CnamÝV âb¡dmoZm°b H$m ñWmZ Wm& E§Wmogm`{ZZ 
_|, 10 gmBZr{S>Z, 10 So>ë\$s{Z{S>Z, 4 {n`mo{Z{S>Z, 4 
noQw>{Z{S>Z, 3 nobmaJmo{Z{S>Z VWm 2 _mëdr{S>Z H$s nhMmZ H$s 
JB©& gmBZr{S>Z-3- (6- _¡bmo{Zb½byH$mogmBS>), So>ë\$s{Z{S>Z 
VWm So>ë\$s{Z{S>Z-3-J¡boŠQ>mogmBS> Jhao bmb a§J dmbr {H$ñ_m| 
(^r_m S>mH©$ ao‹S> Ed§ ^r_m amO) _| à_wI a§OH$ Wo Am¡a BZH$s 
àMwaVm go ß`mO Ho$ {N>bHo$ _| {^ÞmË_H$ a§OH$Vm n¡Q>Z© _| 
_hËdnyU© ̂ y{_H$m H$m nVm MbVm h¡&

dÝ` E{b`_ H$s {ZO©brH$aU {deofVmAm| Am¡a O¡d 

amgm`{ZH$ _mÌm na ãb¡pÝM§J AWdm a§JhrZVm H$m à^md

dÝ` E{b`_ (grOrEZ 16373) H$s Od¡  amgm`{ZH$ _mÌm Ama¡  
{ZOb© rH$aU {defo VmAm| na ãbp¡ ÝMJ§  AWdm aJ§ hrZVm H$o  à^md 
H$m AÜ``Z {H$`m J`m& dÝ` E{b`_  àOm{V H$s n{Îm`m| H$mo N>mQo >o 
Q>w H$S‹ >m| (2 g_o r. b~§ )o  _| H$mQ>m J`m Ama¡  {d{^Þ g_`md{Y (0, 

1, 2 Ed§ 3 {_ZQ>) H$o  {bE 100°C Vmn_mZ na aJ§ hrZ {H$`m 

J`m Ama¡  VrZ {^Þ Vmn_mZ (40°C, 50°C Ed§ 60°C) na 
{ZOb© rH$¥ V {H$`m J`m& {ZOb© rH$aU H$o  Xma¡ mZ {ZOb© rH$aU 
{defo VmAm| Ama¡  Od¡  amgm`{ZH$ n[adVZ© m| H$mo XO© {H$`m J`m& 
n[aUm_m| _| àX{eV©  hAþ m {H$ aJ§ hrZVm CnMma Ûmam g^r OmM§ o JE 
Vmn_mZ _| eîw H$Z Xa _| H$_r AmB&©  VrZ {_ZQ> VH$ aJ§ hrZVm 
H$aZo na Cƒ eîw H$Z Xa nmB© JB&©  VmOm Z_Zy m| _| H$w b {\$Zmbo  
_mÌm 0.37 {_Jm« ./Jm« _ VmOm ̂ ma Wr Ama¡  ̀ h {ZOb© rH$¥ V Z_Zy m| 
_| 1.06 go 1.24 {_Jm« ./Jm« _ VmOm ̂ ma H$s gr_m _| nmB© JB&©             

ß`mO ~rO Ho$ H$mb à^mdZ (Am`w ~‹T>Zo) Ho$ Xm¡amZ ~rO 

{b{n‹S> _| {JamdQ> na AÜ``Z

>CnOm¶o OmZdo mbo \$gbm| _| ß`mO ~rOm| _| g~go H$_ XrKV© m nmB© 
OmVr h¡ Ama¡  Bg{bE BgH$o  ~rO EH$ df© H$o  ^rVa hr AnZr 
OrdZj_Vm H$mo Imo XVo o h&¢  BZ Ja¡  {dnUZ `m½o ` ~rOm| _| ImÚ 
AWdm Amhma _mZ H$s H$mBo © gMy Zm Zht {_br & ß`mO ~rOm| _| 
n`má©  _mÌm _| Vbo  _mÌm hmVo r h¡ Ama¡  ~rO Vbo  _| AmÚ¡ m{o JH$s 
j_Vm VWm \$m_mñ© `{y Q>H$ëg Cn`m{o JVm nmB© OmVr h&¡  ~rO Vbo  
H$s ^m{¡ VH$ - amgm`{ZH$ {defo VmAm| H$m AÜ``Z Mma ß`mO 
(E{b`_ grnm  Eb.) {H$ñ_m| (^r_m g\$o X, ^r_m gnw a, ^r_m 
S>mH$©  aS‹o > Ed§ ^r_m e{º$) _| {H$`m J`m Ama¡  Bg H$m ©̀ _| _mZH$ 
{dûcfo UmË_H$ OmM§  H$m Cn`mJo  {H$`m J`m& g^r {H$ñ_m| _| 
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storage resulted in 0.64 % loss in seed oil content. 

The average seed germination in freshly harvested 

seeds was 80.5%, which declined to 52.3% after 

one year of ambient storage. The electrical 

conductivity which measures the membrane 

integrity increased by 108.6% in one year old 

seeds. The physico-chemical properties of the 

seed oil deteriorated with the age of the seed. In 

comparison to the control, the acid values and 

peroxide values of the seed oil increased by 51.1% 

and 12.9% respectively, whereas saponi�ication 

value decreased by 36.2%. 

The degradation of the lipids and the loss of 

membrane integrity may have reduced the 

storability of onion seeds.

Assessment of Ephestia cautella activity on 

stored garlic

The seasonal trend of almond moth Ephestia 

cautella activity was monitored in garlic storage 

using commercially available delta traps to 

identify the suitable time for the release of 

cocoons parasitoid Bracon brevicornis  for 

managing almond moth. The weekly male moth 

catches were recorded from June to September 
rd th(23 to 35  standard meteorological week) in 

2020. Trap catches revealed that three peaks of 
st nd thadult emergence i.e. 1 week of June, 2  and 4  

week of August which suggest that release of 

parasitic cocoon in these weeks can effectively 

suppress E. cautella population.

Fig. 6.1: Trend of E. cautella moth activity in garlic storage

à{VeV Vbo  _mÌm _| 12.9 go 16.0 à{VeV H$s {^ÞVm XIo Zo 
H$mo {_br Ama¡  ̂ ÊS>maU H$o  n[aUm_ñdê$n ~rO Vbo  _mÌm _| 0.64 
à{VeV H$m ZHw $gmZ XO© {H$`m J`m& VmOm VmS‹o >o JE ~rOm| _| 
Amg¡ V ~rO AH§ $w aU 80.5 à{VeV Wm Omo {H$ n[adeo r ̂ ÊS>maU 
H$o  EH$ df© CnamÝV 52.3 à{VeV VH$ H$_ hmo J`m& {dÚVw  
MmbH$Vm {Oggo _åo ~Zo«  AIÊS>Vm H$mo _mnm OmVm h,¡  _| EH$ df© 
naw mZo ~rOm| _| 108.6 à{VeV VH$ ~T‹ >mVo ar hBþ &©  ~rO Vbo  H$s 
^m{¡ VH$ - amgm`{ZH$ {defo VmAm| _| ~rO H$s Am ẁ H$o  gmW 
{JamdQ> AWdm H$_r XIo Zo H$mo {_br& H$§ Q>́mbo  H$s Vbw Zm _| ~rO 
Vbo  H$o  Aåb _mZm| VWm nao mŠ° gmBS> _mZm| _| H$« _e: 51.1 à{VeV 
Ed§ 12.9 à{VeV VH$ H$s ~T‹ >mVo ar hBþ © O~{H$ gn¡ mZo r{\$H$o eZ 
_mZ _| 36.2 à{VeV VH$ H$s H$_r AmB&©  dgm> _| H$_r VWm 
_åo ~Zo«  AIÊS>Vm H$o  ZHw $gmZ go ß`mO ~rOm| H$s ^ÊS>maU j_Vm 
H$_ hmo gH$Vr h&¡     

^ÊS>m[aV bhgwZ na B\o$pñQ>`m H$m°Q>obm  J{V{d{Y H$m 

_yë`m§H$Z 

~mXm_ eb^ B\o$pñQ>`m H$m°Q>obm J{V{d{Y Ho$ _m¡g_r ê$PmZ H$s 
{ZJamZr bhgwZ ̂ ÊS>maU _| H$s JB© Am¡a Bg_| ~mXm_ eb^ H$m 
à~§YZ H$aZo Ho$ {bE H$moHy$Ýg  naOrì`m^ ~«¡H$Z ~«odrH$m°{Z©g H$mo 
N>mo‹S>Zo AWdm Omar H$aZo Ho$ {bE Cn`wº$ g_` H$s nhMmZ H$aZo 
hoVw ì`mdgm{`H$ ê$n go CnbãY So>ëQ>m Q´>¡n H$m Cn`moJ {H$`m 
J`m& df© 2020 _| OyZ go {gVå~a (23 go 35 _mZH$ 
_m¡g_{dkmZ gámh) Ho$ Xm¡amZ gmám{hH$ Za eb^ nH$‹S> H$mo XO© 
{H$`m J`m& Q´>¡n nH$‹S> go OyZ H$m nhbm gámh, AJñV H$m Xÿgam 
Ed§ Mm¡Wm gámh _| d`ñH$ Am{d^m©d H$s VrZ A{Vì`ñV pñW{V`m| 
H$m nVm Mbm {Oggo `h gwPmd {_bVm h¡ {H$ BZ gámhm| _| 
naOrì`m^ H$moHy$Ýg H$mo N>mo‹S>Zo go B©. H$m°Q>obm  g§»`m H$m à^mdr 
VarHo$ go X_Z {H$`m Om gH$Vm h¡& 

{MÌ 6.1 : bhgwZ ^ÊS>maU _| B©. H$m°Q>obm eb^ J{V{d{Y H$m ê$PmZ 
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Optimizing height of trap placement

In order to optimize the height of trap placement 

for effective catching, two different trap heights 

were evaluated. Moth traps containing synthetic 

lure was placed at two different heights i.e. 3 feet 

above garlic stake and 2 feet above garlic stake. 

The trap catches were recorded periodically and it 

revealed that trap placed above 3 feet above had 

more adult catches than 2 feet above placed.

Fig.6.2: E. cautella trap catches at two different trap heights placement

Q´>¡n H$mo ñWm{nV H$aZo H$s AZwHy$b D$§MmB© 

à^mdr VarHo$ go nH$‹S> H$mo gw{Z{üV H$aZo Ho$ {bE Q´>¡n H$mo 
ñWm{nV H$aZo H$s D$§MmB© H$m AZwHy$bZrH$aU H$aZo Ho$ {bE Xmo 
{^Þ Q´>¡n D$§MmB`m| H$m _yë`m§H$Z {H$`m J`m& H¥${Ì_ àbmo^Z Mmao 
dmbo eb^ Q´>¡n H$mo Xmo {^Þ D$§MmB`m| ̀ Wm bhgwZ ñQ>¡H$ go VrZ 
\$sQ> D$na VWm Xmo \$sQ> D$na aIm J`m& Q´>¡n _| nH$‹S>o JE eb^ 
H$mo g_` g_` na XO© {H$`m J`m Am¡a Bggo ̀ h nVm Mbm {H$ 
Xmo \$sQ> H$s D$§MmB© na aIo JE Q´>¡n H$s VwbZm _| VrZ \$sQ> H$s 
D$§MmB© na aIo JE Q´>¡n _| H$ht A{YH$ d`ñH$ nH$‹S>o JE&  

{MÌ 6.2 : Xmo {^Þ D$§MmB`m| na aIo JE Q´>¡n _| B©. H$m°Q>obm H$s nH$‹S> 
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àgma 
Extension

Project 7: Transfer of Onion and Garlic 

Technologies and Impact Analysis 

Extension activities help to disseminate the 

technology and evaluate its impact for further 

re�inement. This project aims at improving 

knowledge and skill of the farmers, extension 

workers and all others concerned with onion and 

garlic production through dissemination of 

improved technologies developed by the 

Directorate and conduction of various trainings. 

Performance of frontline demonstrations 

Frontline demonstrations were carried out at the 

farmers' �ields in �ive states viz., Maharashtra, Uttar 

Pradesh, Madhya Pradesh, Rajasthan and Gujarat 

during kharif, late kharif and rabi seasons to 

demonstrate crop production and protection 

technologies and its management practices in the 

farmers' �ield under different agro-climatic regions 

and farming situations. The seed of ICAR-DOGR 

onion varieties were provided to the selected 

progressive farmers of these states. The onion seed 

of local varieties were arranged by the farmers. 

Demonstrations in kharif season

Onion varieties, Bhima Red, Bhima Dark Red, 

Bhima Super, Bhima Raj, Bhima Safed and Bhima 

Shweta were selected for kharif demonstrations in 

Maharashtra, Uttar Pradesh and Madhya Pradesh. 

Total 75 kharif demonstrations were carried out in 

these states (Maharashtra: 15, Uttar Pradesh: 50 

and Madhya Pradesh: 10). The villages selected 

were - Gadakhwadi, Varude, Gulani, Wafgaon, 

Jawulke, Khadakwadi, Loni, Pondewadi, Dhamni, 

Ranmala, Gosasi, Mitgudwadi, Kanhur Mesai, 

Khairewadi and Khairenagar of Pune district in 

Maharashtra; Jalalpur Ma�i, Bagahi, Keshavpur, 

Bhavanipur, Gangpur, Pratappur, Ramnagar, 

n[a`moOZm 7 : ß`mO Ed§ bhgwZ àm¡Úmo{J{H$`m| H$m 
hñVm§VaU Ed§ à^md {dûcofU 

àgma J{V{d{Y`m| go àm¡Úmo{JH$s àgma H$aZo _| Am¡a BZ_| nwZ: 
gwYma H$aZo Ho$ {bE BZHo$ à^md H$m _yë`m§H$Z H$aZo _| 
ghm`Vm {_bVr h¡& Bg n[a`moOZm H$m à`moOZ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV CÞV 
àm¡Úmo{J{H$`m| H$m àgma H$aHo$ Am¡a {d{^Þ à{ejU H$m`©H«$_m| 
H$m Am`moOZ H$aHo$ ß`mO d bhgwZ go Ow‹S>o {H$gmZm|, àgma 
H$m{_©H$m| d AÝ` g^r g§~§{YV H$s OmZH$mar Ed§ H$m¡eb _| 
gwYma H$aZm h¡&

A{J«_ n§{º$ àXe©Zm| H$m àXe©Z 

Iar\$, nN>oVr Iar\$ VWm a~r _m¡g_ _| Hw$b nm§M amÁ`m| ̀ Wm 

_hmamï´>, CÎma àXoe, _Ü` àXoe, amOñWmZ VWm JwOamV _| 

{H$gmZm| Ho$ IoVm| _| A{J«_ n§{º$ àXe©Z bJmE JE Vm{H$ 

{d{^Þ H¥${f Obdm`w joÌm| VWm H¥${f n[apñW{V`m| Ho$ A§VJ©V 

{H$gmZm| Ho$ IoVm| _| \$gb CËnmXZ Ed§ gwajm àm¡Úmo{J{H$`m| 

Am¡a BZH$s à~§YZ ar{V`m| H$m àXe©Z {H$`m Om gHo$& 

{ZXoemb` Ûmam {dH${gV ß`mO {H$ñ_m| Ho$ ~rOm| H$mo BZ amÁ`m| 

Ho$ M`{ZV àJ{Verb {H$gmZm| H$mo CnbãY H$am`m J`m& 

ñWmZr` {H$ñ_m| Ho$ ß`mO ~rO H$s ì`dñWm {H$gmZm| Ûmam ñd`§ 

H$s JB©&

Iar\$ _m¡g_ _| àXe©Z 

_hmamï´>, CÎma àXoe Am¡a _Ü` àXoe _| Iar\$ _m¡g_ _| àXe©Z 

à`moOZ Ho$ {bE ß`mO {H$ñ_m| Zm_V: ̂ r_m ao‹S>, ̂ r_m S>mH©$ ao‹S>, 

^r_m gwna, ^r_m amO, ^r_m g\o$X VWm ^r_m œoVm H$mo MwZm 

J`m& 

BZ amÁ`m| (_hmamï´> : 15, CÎma àXoe : 50 VWm _Ü` àXoe : 

10) _| Hw$b 75 Iar\$ àXe©Z bJmE JE& 

BZ àXe©Zm| Ho$ {bE MwZo JE Jm§dm| _| em{_b Wo : _hmamï´> Ho$ nwUo 

{Obo _| JS>mIdmS>r, dê$So>, JwbmZr, dm\$Jm§d, OdwbHo$, 

IS>H$dmS>r, bmoZr, nmoÊSo>dmS>r, Ym_Zr, amZ_bm, Jmogmgr, 

{_Q>JwS>dmS>r, H$mÝhþa _ogmB©, I¡aodmS>r VWm I¡aoZJa; CÎma 
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Purushottampur, Bhopti and Govindpur of 

Mirzapur district in Uttar Pradesh and Orethi, 

Innikhera, Anibahadur, Nahardhoki, Cheta and 

Naharwali of Morena district of Madhya Pradesh.  

Five kg onion seed was provided for each 

demonstration by the Directorate.  

Demonstrations in late kharif  season

Onion varieties, Bhima Raj, Bhima Red, Bhima 

Shakti and Bhima Shubhra were selected for late 

kharif demonstrations in Maharashtra. Total 15 

late kharif demonstrations were carried out in 

Maharashtra. The villages selected were - 

Gadakhwadi, Varude, Gulani, Wafgaon, Jawulke, 

Khadakwadi, Loni, Pondewadi, Dhamni, Ranmala, 

Gosasi, Mitgudwadi, Kanhur Mesai, Khairewadi 

and Khairenagar of Pune district. Five kg onion 

seed was provided for each demonstration by the 

Directorate. 

Demonstrations in rabi season

Onion varieties, Bhima Shakti and Bhima Shweta 

were selected for rabi demonstrations in 

Maharashtra, Uttar Pradesh, Rajasthan and 

Gujarat. Total 35 rabi demonstrations were 

carried out in these states (Maharashtra: 15, Uttar 

Pradesh: 14, Rajasthan: 1 and Gujarat: 5). The 

villages selected were - Gadakhwadi, Varude, 

Gulani, Wafgaon, Jawulke, Khadakwadi, Loni, 

P o n d e w a d i ,  D h a m n i ,  R a n m a l a ,  G o s a s i , 

Mitgudwadi, Kanhur Mesai, Khairewadi and 

Khairenagar of Pune district in Maharashtra; 

Jalalpur Ma�i, Bagahi, Keshavpur, Bhavanipur, 

Gangpur, Pratappur, Ramnagar, Purushottampur, 

Bhopti and Govindpur of Mirzapur district, 

Chinhat of Lucknow district, Tukuwadi of Balia 

district and Varanasi in Uttar Pradesh, Jalore in 

R a j a s t h a n  a n d  M o r b i  i n  G u j a r a t .   Fo r 

demonstration purpose, 5 kg onion seed was 

provided for each demonstration by the 

Directorate. Recommendations made by the 

Directorate were followed in all trials. 

The cultural practices which were common to all 

trials are described below.

àXoe Ho$ {_Om©nwa {Obo _| Obmbnwa ‘m\$s, ~Jhr, Ho$ednwa, 

^dmZrnwa, J§Jnwa, àVmnnwa, am_ZJa, nwê$fmoÎm_nwa, ^monVr 

VWm Jmo{dÝXnwa; VWm _Ü` àXoe Ho$ _wa¡Zm {Obo _| AmoaoR>r, 

BÞrIoam, A{Z~hmXþa, ZmhaYmoH$s, MoQ>m VWm Zmhadmbr& 

àXe©Z à`moOZ Ho$ {bE {ZXoemb` Ûmam àË`oH$ àXe©Z Ho$ {bE 

nm§M {H$bmoJ«m_ ß`mO ~rO CnbãY H$am`m J`m&

nN>oVr Iar\$ _m¡g_ _| àXe©Z 

_hmamï´> _| nN>oVr Iar\$ àXe©Zm| Ho$ {bE ß`mO {H$ñ_m| Zm_V: 

^r_m amO, ̂ r_m ao‹S>, ̂ r_m e{º$ VWm ̂ r_m ew^«m H$mo MwZm J`m& 

_hmamï´> _| Hw$b 15 nN>oVr àXe©Z bJmE JE& Bg à`moOZ Ho$ 

{bE MwZo JE Jm§dm| _| em{_b Wo : _hmamï´> Ho$ nwUo {Obo _| 

JS>mIdmS>r, dê$So>, JwbmZr, dm\$Jm§d, OdwbHo$, IS>H$dmS>r, 

bmoZr, nmoÊSo>dmS>r, Ym_Zr, amZ_mbm, Jmogmgr, {_Q>JwS>dmS>r, 

H$mÝhþa _ogmB©, I¡aodmS>r VWm I¡aoZJa& àXe©Z à`moOZ Ho$ {bE, 

{ZXoemb` Ûmam àË`oH$ àXe©Z hoVw nm§M {H$bmoJ«m_ ß`mO ~rO 

CnbãY H$am`m J`m&

a~r _m¡g_ _| àXe©Z 

_hmamï´>, CÎma àXoe, amOñWmZ VWm JwOamV _| a~r àXe©Z Ho$ 

{bE ß`mO H$s {H$ñ_m| Zm_V: ^r_m e{º$ Ed§ ^r_m œoVm H$mo 

MwZm J`m& 

BZ amÁ`m| (_hmamï´> : 15, CÎma àXoe : 14, amOñWmZ : 1 

VWm JwOamV : 5) _| Hw$b 35 a~r àXe©Z bJmE JE& 

Bg à`moOZ Ho$ {bE MwZo JE Jm§d Wo : _hmamï´> Ho$ nwUo {Obo _| 

JS>mIdmS>r, dê$So>, JwbmZr, dm\$Jm§d, OdwbHo$, IS>H$dmS>r, 

bmoZr, nmoÊSo>dmS>r, Ym_Zr, amZ_bm, Jmogmgr, {_Q>JwS>dmS>r, 

H$mÝhþa _ogmB©, I¡aodmS>r VWm I¡aoZJa; CÎma àXoe Ho$ {_Om©nwa 

{Obo _| Obmbnwa _m\$s, ~Jhr, Ho$ednwa, ̂ dmZrnwa, J§Jnwa, 

àVmnnwa, am_ZJa, nwê$fmoÎm_nwa, ^monVr VWm Jmo{dÝXnwa; 

bIZD$ {Obo _| {MZhQ>, ~{b`m {Obo _| Qw>Hw$dmS>r VWm 

dmamUgr; amOñWmZ _| Ombm¡a Am¡a JwOamV _| _moa~r& 

àXe©Z à`moOZ Ho$ {bE {ZXoemb` Ûmam àË`oH$ àXe©Z _| nm§M 

{H$bmoJ«m_ ß`mO ~rO CnbãY H$am`m J`m& g^r narjUm| _| 

{ZXoemb` Ûmam H$s JBª g§ñVw{V`m| H$m AZwnmbZ {H$`m J`m& 

g^r narjUm| _| àM{bV g§dY©Z ar{V`m| H$m dU©Z ZrMo {H$`m 
J`m h¡ : 
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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. Seed sowing has been 

done in the month of June in kharif, August in late 

kharif and October in rabi season. Before sowing, 

the beds were moistened and then 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 �ine soil 

followed by light watering.  

Land preparation and transplanting: Prior to 

transplanting, �ield 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 transplanted on broad bed 

furrows of 1.2 m width, 15 cm height and 60 m 

length with drip irrigation. Transplanting of 

seedlings has been done after 45 days of sowing in 

kharif, after 50 days of sowing in late kharif and 

after 55 days of sowing in rabi season. Before 

transplanting, the bed was wetted by drip 

irrigation and weedicide pendimethalin (2 ml/L) 
rdwas sprayed. After uprooting of seedlings, 1/3  

part of leaves was cut and the roots were washed 

by clean water and then seedlings were kept for an 

hour in 10 L water having 15 g carbendazim. 

Nutrient management: Basal dose of FYM 15 

t/ha with 25:40:40:30 kg NPKS/ha applied in 

kharif, FYM 15 t/ha with 40:40:60:30 kg 

NPKS/ha applied in late kharif and FYM 15 t/ha 

with 40:40:60:30 kg NPKS/ha applied in rabi 

season. 

First top dress doses (after 15 days of basal dose) 

Zg©ar V¡`ma H$aZm : Š`mar V¡`ma H$aZo go nhbo nyd©dVu \$gbm| 
Ho$ _b~o, IanVdmam| VWm nËWam| H$mo hQ>m`m J`m& CR>r hþBª 

Š`m[a`m§ (AmH$ma 1.5 _rQ>a Mm¡S>r x 4 _rQ>a b§~r x 15 go_r. 
D$§Mr) V¡`ma H$s JBª& S¡>pån§J Am°\$ amoJ go hmoZo dmbo ZwH$gmZ go 

~MZo Ho$ {bE ~wdmB© go nhbo {Wam_ @ 2 J«m_/{H$J«m. ~rO H$s Xa 
go ~rOm| H$mo CnMm[aV {H$`m J`m& Š`mar V¡`ma H$aZo Ho$ g_` 

@ 50 {H$bmoJ«m_ Jmo~a H$s ImX Vwm @10 {H$bmoJ«m_ d_u 
H$ånmoñQ> H$mo em{_b {H$`m J`m& Iar\$ _m¡g_ _| ~rOm| H$s ~wdmB© 
H$m H$m`© OyZ _mh _|, nN>oVr Iar\$ _m¡g_ _| AJñV _mh _| Am¡a 
a~r _m¡g_ _| Aºy$~a _mh _| {H$`m J`m& ~wdmB© go nhbo, Š`m[a`m| 
H$mo Z_ {H$`m J`m Am¡a V~ IanVdma ZmeH$ noÝS>r{_Wm{bZ 

@2 {_{b./{b. H$m {N>‹S>H$md {H$`m J`m& ~rOm| H$mo H$m~}ÝS>m{O_  

@3 J«m_/{H$J«m. ~rO H$s Xa go CnMm[aV {H$`m J`m& ~rOm| 
(35 J«m_/Š`mar) H$mo aoV Am¡a d_u H$ånmoñQ> Ho$ gmW {_{lV 
{H$`m J`m Am¡a Š`mar _| H$Vma _| ~mo`m J`m& Xmo H$Vmam| AWdm 
n§{º$`m| Ho$ ~rM Xÿar 8 go_r. H$s Wr Am¡a ~wdmB© H$s JhamB© 1 go 
1.15 go_r. aIr JB©& ~rOm| na nVbr AWdm _hrZ _¥Xm M‹T>mB© 
JB© Am¡a CgHo$ CnamÝV hëH$s qgMmB© H$s JB©&

^y{_ H$s V¡`mar Ed§ nm¡Y amonU : nm¡Y amonU H$aZo go nhbo IoV _| 

OwVmB© H$s JB© Am¡a Hy$S>m H$aH$Q> Am¡a {_Å>r Ho$ ‹T>obm| H$mo ghr 
VarHo$ go hQ>m`m J`m& ̂ y{_ V¡`ma H$aVo g_` Bg_| à{V hoŠQ>o`a 
H$s Xa na 15 Q>Z Jmo~a H$s ImX {_bmB© JB©& {S´>n qgMmB© Ho$ 
gmW 1.2 _rQ>a Mm¡So>,15 go_r. D$§Mo Am¡a 60 _rQ>a b§~o Mm¡‹S>o 
Š`mar Im§Mm| _| nm¡X H$m amonU {H$`m J`m& Iar\$ _m¡g_ _| ~wdmB© 
Ho$ 45 {XZm| ~mX nm¡X H$s amonmB© H$s JB© O~{H$ nN>oVr Iar\$ 
_m¡g__| ~wdmB© Ho$ 50 {XZm| ~mX Am¡a a~r _m¡g_ _| ~wdmB© Ho$ 55 
{XZm| ~mX nm¡X H$s amonmB© H$s JB©& nm¡Y amonU H$aZo go nhbo, 
Š`mar H$mo {S´>n qgMmB© H$aHo$ Z_ {H$`m J`m Am¡a Cg_| 
IanVdmaZmeH$ noÝS>r{_Wm{bZ (2{_{b./{bQ>a) H$m 
{N>‹S>H$md {H$`m J`m& nm¡Y H$mo CIm‹S>Zo Ho$ ~mX n{Îm`m| Ho$ EH$-
{VhmB© ̂ mJ H$mo H$mQ>m J`m Am¡a O‹S>m| H$mo gm\$ Ob go Ymo`m J`m& 
VXþnamÝV nm¡Y H$mo 15 J«m_ H$m~}ÝS>m{O_ dmbo 10 {bQ>a nmZr _| 
EH$ K§Q>o Ho$ {bE aIm J`m&

nmfo H$ VËd à~Y§ Z : à{V hŠo Q>ò a 25:40:40:30 {H$bmJo m« _ 

ZmBQ>́mOo Z - \$mñ° \$mao g - nmQo >{o g`_ - gë\$a (NPKS) H$o  
gmW 15 Q>Z/h.o  Jm~o a H$s ImX H$s AmYmar` Iaw mH$ H$m à`mJo  
Iar\$ _mg¡ _ _| {H$`m J`m& Bgr àH$ma nN>Vo r Iar\$ _mg¡ _ _| 

à{V hŠo Q>ò a 40:40:60:30 {H$bmJo m« _ NPKS H$o  gmW 15 
Q>Z/h.o  Jm~o a H$s ImX H$s AmYmar` Iaw mH$ H$m à`mJo  {H$`m J`m 
Ama¡  a~r _mg¡ _ _| à{V hŠo Q>ò a 40:40:60:30 {H$bmJo m« _ 

NPKS H$o  gmW 15 Q>Z/h.o  Jm~o a H$s ImX H$s AmYmar` Iaw mH$ 
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were applied of 25 kg N/ha (kharif), 35 kg N/ha 

(late kharif), and 35 kg N/ha (rabi) and second 
sttop dress doses (after 15 days of 1  top dress) 

were applied of 25 kg N/ha (kharif), 35 kg N/ha 

(late kharif) and 35 kg N/ha (rabi). 

Besides NPKS, micronutrient spray (5 g/L) was 

applied as per requirement during growth 

stages.

Pest and disease management: Foliar sprays of 

carbosul fan (2 ml/L) with profenophos 

(1 ml/L) with hexaconazole (1 g/L) were given 

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 & 

discharge of 4 L/hour was released. Drip irrigation 

was given for half an hour twice a day on daily 

basis. Irrigation was stopped before 20 days of 

harvesting.

Harvesting: It was done at 50-60% neck fall 

stage.

Performance of frontline demonstrations

The demonstrations in kharif season revealed that 

the germination percentage (97), average bulb 

weight (82g) and yield (262 q/ha) of Bhima Dark 

Red was the highest. Bhima Super (255 q/ha), 

Bhima Raj (240 q/ha), Bhima Red (235 q/ha), 

Bhima Safed (230 q/ha), Bhima Shweta (225 

q/ha) also yielded more than local variety (180 

q/ha). The germination percentage (95) of Bhima 

Raj, average bulb weight (87 g) and the yield (440 

q/ha) of Bhima Shakti were the highest in late 

kharif demonstrations. Bhima Raj (425 q/ha), 

Bhima Red (410 q/ha) and Bhima Shubhra (375 

q/ha) also yielded more than local variety (245 

q/ha) in late kharif demonstrations. 

Demonstrations conducted in rabi in Uttar 

Pradesh revealed that the germination percentage 

(94), average bulb weight (82 g) and marketable 

H$m à`mJo  {H$`m J`m& AmYmar` Iaw mH$ H$m à`mJo  H$aZo H$o  15 
{XZm| ~mX Iar\$ _mg¡ _ _| 25 {H$bmJo m« _ ZmBQ>́mOo Z/h.o  H$mo nhbr 
D$na go {N>S‹ >H$md H$o  ê$n _| Cn`mJo  {H$`m J`m& O~{H$ nN>Vo r 
Iar\$ _mg¡ _ _| 35 {H$bmJo m« _ ZmBQ>́mOo Z/h.o  H$mo VWm a~r _mg¡ _ 
_| 35 {H$Jm« . ZmBQ>́mOo Z/h.o  H$o  ê$n _| {N>S‹ >H$md H$aH$o  Cn`mJo  
{H$`m J`m& Xgÿ ar ~ma D$na go {N>S‹ >H$md H$aZo dmbr Iaw mH$ H$o  ê$n 
_| (nhbr ~ma D$na go {N>S‹ >H$md H$aZo H$o  15 {XZm| ~mX) Iar\$ _| 
25 {H$Jm« . ZmBQ>́mOo Z/h.o  H$m, nN>Vo r Iar\$ _mg¡ _ _| 35 {H$Jm« . 
ZmBQ>́mOo Z/h.o  H$m VWm a~r _mg¡ _ _| 35 {H$Jm« .ZmBQ>́mOo Z/h.o  H$m 
Cn`mJo  {H$`m J`m& BgH$o  Abmdm, ~T‹ >dma AdñWmAm| H$o  Xma¡ mZ 

Amdí`H$VmZgw ma NPKS gúy _ nmfo H$ VËdm| H$m {N>S‹ >H$md 
(5 Jm« _/{b.) {H$`m J`m&    

ZmerOrd Ed§ amoJ à~§YZ : amoJm| Am¡a ZmerOrdm| Ho$ àH$mon H$s 
amoH$Wm_ H$aZo Ho$ {bE nm¡Y amonU Ho$ 30 Ed§ 45 {XZm| ~mX 
H«$_e: àmo{\$Zmo\$m°g (1 {_{b./{b.) Ho$ gmW VWm 
hoŠgmH$moZmOm°b (1 J«m_/{bQ>a) Ho$ gmW H$m~m}gë\$m°Z 
(2 {_{b./{bQ>a) Ho$ nUu` {N>‹S>H$md {H$E JE& 

qgMmB© : Xmo Q>nH$Z Ho$ ~rM 40 go_r. H$s Xÿar aIVo hþE 16 
{__r. boQ>ab Ho$ BZbmBZ {S´>na H$m Cn`moJ {H$`m J`m Am¡a à{V 
K§Q>m Mma {bQ>a H$m {Zòmd Omar {H$`m J`m& Q>nH$ qgMmB© H$mo 
X¡{ZH$ AmYma na {XZ _| Xmo ~ma AmYo K§Q>o Ho$ {bE {X`m J`m& 
Vw‹S>mB© H$m`© go 20 {XZ nhbo qgMmB© H$mo amoH$ {X`m J`m&

Vw‹S>mB© : 50 go 60 à{VeV J«rdm nVZ AdñWm _| Vw‹S>mB© H$m`© 
{H$`m J`m& 

A{J«_ n§{º$ àXe©Zm| H$m àXe©Z

Iar\$ _m¡g_ Ho$ Xm¡amZ Am`mo{OV {H$E JE àXe©Zm| _| nVm Mbm 
{H$ ß`mO H$s {H$ñ_ ^r_m S>mH©$ ao‹S> _| A§Hw$aU à{VeV (97), 
Am¡gV H§$X ̂ ma (82 J«m_) VWm CnO (262 q¹$./ho.) g~go 
A{YH$ XO© H$s JB©& BgHo$ gmW hr ñWmZr` {H$ñ_ (180 
q¹$./ho.) H$s VwbZm _| ̂ r_m gwna (255 q¹$./ho.), ̂ r_m amO 
(240 q¹$./ho.), ^r_m ao‹S> (235 q¹$./ho.), ^r_m g\o$X 
(230 q¹$./ho.), ̂ r_m œoVm (225 q¹$./ho.) _| ̂ r H$ht A{YH$ 
CnO XO© H$s JB©& nN>oVr Iar\$ àXe©Zm| _| ^r_m amO H$s 
A§Hw$aU à{VeV (95) VWm ^r_m e{º$ H$m Am¡gV H§$X ^ma 
(87 J«m_) Ed§ CnO (440 q¹$./ho.) g~go A{YH$ Wr& nN>oVr 
Iar\$ àXe©Zm| _| ̂ r_m amO (425 q¹$./ho.), ̂ r_m ao‹S> (410 
q¹$./ho.) VWm ̂ r_m ew^«m (375 q¹$./ho.) _| ̂ r ñWmZr` {H$ñ_ 
(245 q¹$./ho.) H$s VwbZm _| A{YH$ CnO hm{gb H$s JB©& 

CÎma àXoe _| a~r _m¡g_ Ho$ Xm¡amZ Am`mo{OV {H$E JE àXe©Zm| go 
nVm Mbm {H$ ̂ r_m e{º$ H$s A§Hw$aU à{VeV (94), Am¡gV H§$X 
^ma (82 J«m_) VWm {dnUZ ̀ mo½` CnO (345 q¹$./ho.) g~go 
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yield (345 q/ha) of Bhima Shakti were the highest. 

Bhima Shweta (300 q/ha) also yielded more than 

the local variety. The varieties developed by ICAR-

DOGR were found superior over the local cultivars 

in all the demonstrations. 

The performance of trials at different locations is 

given in Table 7.1. 

Table 7.1: Performance of frontline demonstration trials 

grOZ/Season {H$ñ_ 
Variety

A§Hw$aU à{VeV 
Germination 
Percentage

Am¡gV H§$X ^ma (J«m_)
Av. bulb weight (g)

{dnUZ `mo½` CnO (q¹$/ho.)
Marketable  yield 
(q/ha)

Iar\$/Kharif ^r_m ao‹S> /Bhima Red 92 76.00 235

^r_m S>mH©$ ao‹S/Bhima Dark Red 97 82.00 262

^r_m gwna/Bhima Super 95 74.00 255

^r_m amO/Bhima Raj 92 75.00 240

^r_m g\o$X/Bhima Safed 93 75.00 230

^r_m g\o$X/Bhima Shweta 96 76.00 225

ñWmZr`/Local 80 65.00 180

nN>oVr Iar\$
Late Kharif

^r_m e{º$/Bhima Shakti 92 87.00 440

^r_m amO/Bhima Raj 95 78.00 425

^r_m ao‹S>/Bhima Red 90 82.00 410

^r_m ew^«m/Bhima Shubhra 93 84.00 375

ñWmZr` /Local 76 72.00 245

a~r /Rabi ^r_m e{º$/Bhima Shakti 94 82.00 345

^r_m œoVm/Bhima Shweta 90 80.00 300

ñWmZr`/Local 75 70.00 260

A{YH$ Wr& ^r_m œoVm (300 q¹$./ho.) _| ñWmZr` {H$ñ_ Ho$ 
_wH$m~bo _| H$ht A{YH$ CnO hm{gb H$s JB©& ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV {H$ñ_| 
g^r àXe©Zm| _| ñWmZr` {H$ñ_m| Ho$ _wH$m~bo _| H$ht ~ohVa nmB© 
JBª& 

{d{^Þ ñWmZm| na Am`mo{OV narjUm| Ho$ àXe©Z H$mo Vm{bH$m 
7.1 _| Xem©`m J`m h¡& 

Vm{bH$m 7.1 : A{J«_ n§{º$ àXe©Z narjUm| H$m àXe©Z 

Annual Report 2020



150

Documentation and assessment of 

indigenous technical knowledge on uses of 

Alliums in plant protection

In modern agriculture, indiscriminate use of 

chemical pesticides has resulted in health hazards, 

development of insecticide resistance in pests, 

and environmental pollution. Onion and garlic are 

important ingredients in indigenous pest 

management practices. Therefore, the present 

study was undertaken to document and validate 

the Indigenous Technical Knowledge on ethno-

botanical use of onion and garlic in crop protection 

practices. The documented uses of onion as well as 

garlic in Indigenous Technical Knowledge (ITK) 

for prevention and control of pest and diseases of 

various crops among the traditional farming 

communities were screened from various 

published articles, research studies, books and 

thesis. The validation of the ITKs was done with 30 

experts from the relevant scienti�ic �ield. Study 

revealed that among the 36 formulations, 30.56 

per cent were claimed to have the validity score 

above 120 and 61.11 per cent were scored 

between 100 and 120 out of 150. The formulations 

having higher validity score (above 120) are given 

in the table 1. These results showed their wider 

applicability in pesticidal and fungicidal uses in 

protection of various vegetables, cereals, pulses 

and commercial crops. In vitro standardization of 

formulation is necessary for effective application 

o n  t a r g e t e d  p e s t .  P o p u l a r i z a t i o n  a n d 

commercialization of these ITKs can be boost for 

residue free food production. 

Fig 7.1: Demonstrations in Morena (Madhya Pradesh)

{MÌ 7.1 : _wa¡Zm (_Ü` àXoe) _| àXe©Z 

nmXn gwajm _| E{b`_ Ho$ Cn`moJ na ñdXoer VH$ZrH$s 
kmZ H$m àboIZ Ed§ _yë`m§H$Z 

AmYw{ZH$ H¥${f _|, amgm`{ZH$ H$sQ>ZmeH$m| H$m A{ddoH$nyU© 
Cn`moJ H$aZo Ho$ H$maU ñdmñÏ` IVao ~‹T>oo h¢, ZmerOrdm| _| 
H$sQ>ZmeH$ à{Vamo{YVm H$m {dH$mg hmoVm h¡ Am¡a gmW hr 
n`m©daUr` àXÿfU ^r XoIZo H$mo {_bVm h¡& ß`mO Ed§ bhgwZ 
ñdXoer ZmerOrd à~§YZ ar{V`m| _| à_wI g§KQ>H$ h¢& Bg{bE, 
\$gb gwajm ar{V`m| _| ß`mO d bhgwZ Ho$ OmVr`-dmZñn{VH$ 
Cn`moJ na ñdXoer VH$ZrH$s kmZ H$mo XñVmdoOr ê$n XoZo Am¡a 
à_m{UV H$aZo Ho$ {bE AÜ``Z {H$`m J`m& nmaån[aH$ H¥${f 
g_wXm` Ho$ ~rM {d{^Þ \$gbm| Ho$ ZmerOrdm| Am¡a amoJm| H$s 
amoH$Wm_ H$aZo Am¡a CZgo ~Mmd H$aZo Ho$ {bE ñdXoer VH$ZrH$s 

kmZ (ITK) _| ß`mO Ho$ gmW gmW bhgwZ Ho$ XñVmdoOr 
Cn`moJm| H$s N>§Q>mB© {d{^Þ àH$m{eV boIm|, AZwg§YmZ 
AÜ``Zm|, nwñVH$m| Am¡a Wr{gg go H$s JB©& ñdXoer VH$ZrH$s 
kmZ Ho$ à_mUZ g§~§Yr H$m`© H$mo g§~§{YV d¡km{ZH$ joÌ Ho$ Vrg 
{deofkm| Ho$ gmW {H$`m J`m& AÜ``Z go nVm Mbm {H$ 36 
\$m_w©boeZ _| go, 30.56 à{VeV _| 150 _| go 120 go A{YH$ 
H$m d¡YVm ñH$moa hmoZo H$m Xmdm {H$`m J`m h¡ Am¡a 61.11 
à{VeV _| 100 VWm 120 Ho$ ~rM ñH$moa hmoZo H$m Xmdm {H$`m 
J`m h¡& CƒVa d¡YVm ñH$moa (120 go A{YH$) dmbo \$m_w©boeZ 
H$mo Vm{bH$m 1 _| Xem©`m J`m h¡& BZ n[aUm_m| _| àX{e©V hþAm 
{H$ {d{^Þ gpãO`m|, AZmOm|, XbhZ VWm ì`mdgm{`H$ \$gbm| 
H$s gwajm _| ZmeH$OrdZmer VWm H$dH$Zmer Cn`moJm| _| 
ì`mnH$ Cn`mo{JVm h¡& b{jV ZmerOrdm| na à^mdr à`moJ H$aZo 
Ho$ {bE \$m_w©boeZ H$m ñd: nmÌo  _mZH$sH$aU H$aZm Oê$ar h¡& 
An{eï> _wº$ ImÚ CËnmXZ Ho$ {bE BZ ñdXoer VH$ZrH$s kmZ 
H$mo bmoH${à` ~ZmZm Am¡a BZH$m ì`mdgm`rH$aU H$aZm daXmZ 
{gÕ hmo gH$Vm h¡&  
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Table 7.2: Validity and rational of indigenous use of onion and garlic in plant protection by 

experts

\$gb, amoJ/ZmerOrd Ed§ AmB©Q>rHo$ 
Crop, disease/pest and ITKs                                                  

d¡YVm ñH$moa
Validity score

gpãO`m§ (E{\$‹S>)/Vegetables (Aphids)

bhgwZ Ed§ Zr_ (EOm{S>aoŠQ>m BpÊS>H$m) Ho$H$ Ho$ AH©$ AWdm gV² H$m {_lU  
A mixture of extracts of garlic and neem (AzadirachtaIndica) cake

142

YmZ /Paddy

(ZmerOrd h_bm)/(pests attack)

Zr_ H$s n{Îm`m|, bhgwZ VWm I¡Zr/Vå~mHy$ n{Îm`m| Ho$ {db`Z H$m à`moJ 
Application of the dilution of Neem leaves, garlic and 'khaini' / tobacco leaves 

138

ImÚmÞ, _Q>a ~rO VWm Xmb| 
Food grains, pea seeds and pulses 

H$sQ>m| ZmerOrdm| go XmZm| H$mo ~MmZo Ho$ {bE ^ÊS>m[aV XmZm| Ho$ gmW Zr_ H$s n{Îm`m|, ß`mO d bhgwZ H$mo aIm OmVm h¡& 
Neem leaves, Onion and Garlic are kept with stored grains to protect the grains from insect 
pests

138

gpãO`m§ (g^r ZmerOrd)/Vegetables (All pests)

Zr_ Ho$H$ 16.66 à{VeV H$m à`moJ, ^ñ_ AWdm amI 23.33 à{VeV H$m {N>‹S>H$md, bhgwZ (E{b`_ g¡Q>mBd_) 
VWm Egm\$mo{Q>S>m (\o$ê$bm Egm\$mo{Q>S>m) Kmob 10 à{VeV H$m {N>‹S>H$md, gm~wZ Ho$ nmZr 2.50 à{VeV H$m {N>‹S>H$md 
Application of neem cake 16.66 percent, dusting the ash 23.33 percent, spraying garlic (Allium 
sativum) and asafoetida (Ferula asafoetida) solution 10 percent, spraying of soap water 2.50 
percent

130

Mzm VWm Aaha (ho{bH$modnm© Am_uOoam)/Chick pea and pigeon pea (Helicoverp aarmigera)

ñdXoer Jm` H$m _yÌ 15 - 20 {bQ>a  Zr_ (EOm{S>aoŠQ>m BpÊS>H$m) H$s Hw$Q>r hþB© n{Îm`m§ 1.5 - 2 {H$J«m. + 
{ZH$mo{Q>`mZm àOm{V`m§ 500 J«m_ +  Hw$Q>r hþB© har {_M© 500 J«m_  + bhgwZ noñQ> 250 J«m_  
Indigenous cow urine 15-20 liter + crushed leaves of Neem(Azadiractaindica) 1.5-2 kg + 
Nicotianaspp 500 gm + crushed green chilli 500 gm + garlic pest 250 gm.

130

gpãO`m§ (nÎmr amoba, VZm/\$b/\$br doYH$)
Vegetables (leaf roller, stem/ fruit/ pod borer)

EH$ {H$bmoJ«m_ AmBnmo{_`m (~ogma_) n{Îm`m|, 500 J«m_ bmb {_M©, 500 J«m_ bhgwZ VWm 5 {H$bmoJ«m_ Zr_ n{Îm`m| 
H$mo Hy$Q> H$a Xg {bQ>a Jmo_yÌ _| {_bm b|&  
Crush 1 kg Ipomea (besaram) leaves, 500 gm hot chilli, 500 gm garlic and 5 kg neem leaves in 
10 lit cow urine.

128

YmZ (Jm§Yr ~J)/Paddy (Gandhi bug)

EH$ {H$bmoJ«m_ bhgwZ (E{b`_ g¡Q>mBd_), 200 J«m_ Vå~mHy$ n{Îm`m| H$m gV² VWm 200 J«m_ dm°qeJ nmCS>a H$mo 200 
{bQ>a Ob _| Kmob b|&  
Extract 1kg of garlic (Allium sativum), 200g of tobacco leaves, 200g washing powder dissolved 
in 200 lit water.

126

Vm{bH$m 7.2 : {deofkm| Ûmam nmXn gwajm _| ß`mO d bhgwZ Ho$ ñdXoer Cn`moJ H$s d¡YVm Ed§ VH©$g§JV  
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nÎmmJmo^r, \y$bJmo^r VWm AÝ` gpãO`m§ 
Cabbage, cauli�lower and other vegetables 

(MygH$ H$sQ> O¡go {H$ O¡{gS> VWm E{\$‹S>  Ed§ bmdm©)
( Sucking insects, such as jassids and aphids and larva )

Jmo_yÌ 100 {bQ>a  Zr_ H$s n{Îm`m§ 40 - 50 {H$bmoJ«m_  bhgwZ 5 {H$bmoJ«m_ Am¡a Vå~mHy$ (_hrZ ê$n go J«mBÝS> H$s 
hþB©) 5 {H$bmoJ«m_ Ho$ {_lU H$mo Vm§~o Ho$ ~aVZ _| ~§X H$aHo$  EH$ nIdmSo> Ho$ {bE aIm OmVm h¡& VXþnamÝV Bgo ñQ>rb Ho$ 
~aVZ _| 50 go 60 à{VeV VH$ H$_ hmoZo VH$ Ja_ {H$`m OmVm h¡ & N>mZZo Ho$ CnamÝV `h {N>‹S>H$md Ho$ {bE V¡`ma h¡&   
Mixture of Cow urine 100 litres + Neem leaves 40 -50 kg + Garlic 5 kg and Tobacco (�inely 
grinded) 5 kg is sealed in copper utensil and kept for a fortnight. Thereafter it is boiled in steel 
container to reduce it by 50-60 %. After �iltering ready to spray

124

YmZ (ZmerOrd Ed§ amoJ)/Paddy (Pest and disease)

EH$ {H$bmoJ«m_ bhgwZ VWm ZmoMr nÎmr H$mo Jmo_yÌ Ho$ gmW nm§M {bQ>a Ob _| {^Jmo H$a aIm OmVm h¡& Bg AH©$ AWdm 
gV² H$mo 1 : 1 Ho$ AZwnmV _| Ob Ho$ gmW {_{lV {H$`m OmVm h¡ Am¡a àmV: H$mb Ho$ g_` {N>‹S>H$md {H$`m OmVm h¡& 
One kg garlic and notchi leaf are soaked in 5 litres water for 5 days mixed with cow urine. The 
extract is mixed with water in the ratio of 1:1 and sprayed in the morning

124

Mmdb XmZ| /Rice grains 

hëXr (Hw$aHw$_m bm°Jm) VWm bhgwZ (E{b`_ g¡Q>mBd_) H$mo Mmdb XmZm| Ho$ gmW {_bm`m OmVm h¡ 
Turmeric (Curcuma longa) and garlic (Allium sativum) are mixed with rice grains

124

Amby /Potato 

(ZmerOrd àH$mon H$mo Ý`yZV_ H$aZm)/(Minimize pest attack)

Amby (gmoboZ_ Q>`y~amog_) _| bhgwZ (E{b`_ g¡Q>mBd_) H$m A§Va \$gbMH«$ 
Intercropping garlic (Allium sativum) in potato (Solanumtuberosum)

122

\$gb, amoJ/ZmerOrd Ed§ AmB©Q>rHo$ 
Crop, disease/pest and ITKs                                                  

d¡YVm ñH$moa
Validity score
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ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm 
All India Network Research Project on Onion and Garlic

Onion Varietal 

During kharif,  in red onion IET (6), AVT-I (2), AVT-

II (2) entries, in late kharif, red onion AVT-I (2), 

AVT-II (2), white onion AVT-I (2) and varietal 

performance AVT-I (9) entries, in rabi red onion 

IET (6),AVT-I (2),AVT-II (4), early maturity trial 

(2), white onion IET (2), AVT-I (2) and white onion 

Hi-TSS IET (4) entries were tested along with 

check. In long day rabi red onion IET (6), AVT-I (4), 

AVT-II (4), white onion IET (2), AVT-I (2) and white 

onion Hi-TSS IET (4) entries were tested along 

with check.

Onion Hybrid

In short day IET kharif, two red onion entries and 

in IET late kharif, two red onion entries were 

tested along with check. In IET short day and long 

day rabi, three red onion entries were tested along 

with check.

Garlic Varietal Evaluation: In rabi short day 

garlic, IET (9) and AVT-II (3) entries were tested 

along with check and in rabi long day garlic IET (9) 

and AVT-II (4) entries were tested along with 

check.

Crop Production

Trials were conducted on fertilizer scheduling 

through drip irrigation system in onion, fertilizer 

scheduling through drip irrigation system in 

garlic, effect of direct sowing using onion seed drill 

on onion production, weed management studies 

in onion seed crop, effect of zinc and boron 

application on onion seed crop, determination of 

optimum fertilizer regime for long day onion 

cultivation in Kashmir, Determination of optimum 

fertilizer regime for long day garlic cultivation in 

ß`mO {H$ñ_ 

Iar\$ _m¡g_ Ho$ Xm¡amZ bmb ß`mO _| AmB©B©Q>r (6), EdrQ>r-1 
(2), EdrQ>r - 2 (2) à{d{ï>`m| H$mo; nN>oVr Iar\$ _m¡g_ _| 
bmb ß`mO EdrQ>r 1 (2), EdrQ>r 2 (2), g\o$X ß`mO EdrQ>r 1 
(2) VWm {H$ñ_r` àXe©Z EdrQ>r 1 (9) à{d{ï>`m|; a~r _m¡g_ 
Ho$ Xm¡amZ bmb ß`mO AmB©B©Q>r (6), EdrQ>r 1 (2), EdrQ>r 2 
(4), AJoVr n[an¹$Vm narjU (2), g\o$X ß`mO AmB©B©Q>r (2), 
EdrQ>r 1 (2) Am¡a g\o$X ß`mO  Cƒ Q>rEgEg AmB©B©Q>r (4) 
à{d{ï>`m| H$mo AÝ` VwbZr` {H$ñ_m| Ho$ gmW Om§Mm J`m& XrK© 
àXr{áH$mb dmbo a~r bmb ß`mO AmB©B©Q>r (6), EdrQ>r 1 (4), 
EdrQ>r 2 (4), g\o$X ß`mO AmB©B©Q>r (2), EdrQ>r 1 (2) VWm 
g\o$X ß`mO Cƒ Q>rEgEg AmB©B©Q>r (4) à{d{ï>`m| H$mo AÝ` 
VwbZr` {H$ñ_m| Ho$ gmW Om§Mm J`m&

ß`mO g§H$a 

bKw àXr{áH$mb AmB©B©Q>r Iar\$ _|, Xmo bmb ß`mO H$s à{d{ï>`m| 
Am¡a AmB©B©Q>r nN>oVr Iar\$ _|, Xmo bmb ß`mO à{d{ï>`m| H$mo AÝ` 
VwbZr` {H$ñ_m| Ho$ gmW Om§Mm J`m& AmB©B©Q>r bKw àXr{áH$mb 
VWm XrK© àXr{á H$mb a~r _| VrZ bmb ß`mO à{d{ï>`m| H$mo AÝ` 
VwbZr` {H$ñ_m| Ho$ gmW Om§Mm J`m& 

bhgwZ H$m {H$ñ_r` _yë`m§H$Z : a~r _m¡g_ Ho$ Xm¡amZ bKw àXr{á 
H$mb dmbr bhgwZ AmB©B©Q>r (9) VWm EdrQ>r 2 (3) à{d{ï>`m| 
H$mo AÝ` VwbZr` {H$ñ_m| Ho$ gmW gmW Om§Mm J`m Am¡a a~r XrK© 
àXr{á H$mb bhgwZ AmB©B©Q>r (9) VWm EdrQ>r 2 (4) à{d{ï>`m| 
H$mo AÝ` VwbZr` {H$ñ_m| Ho$ gmW Om§Mm J`m&

\$gb CËnmXZ 

narjU Am`mo{OV {H$E JE {OZ_| ß`mO H$s \$gb _| {S´>n qgMmB© 
àUmbr Ho$ _mÜ`_ go Cd©aH$m| H$m à`moJ H$aZo H$s g_`-gmaUr 
H$m à`moJ H$aZm,  bhgwZ H$s \$gb _| {S´>n qgMmB© àUmbr Ho$ 
_mÜ`_ go Cd©aH$m| H$m à`moJ H$aZo H$s g_`-gmaUr H$m à`moJ 
H$aZm, ß`mO CËnmXZ na ß`mO grS> {S´>b H$m Cn`moJ H$aHo$ 
grYr ~wdmB© H$m à^md, ß`mO ~rO \$gb _| IanVdma à~§YZ 
AÜ``Z, ß`mO H$s ~rO \$gb na qOH$ Ed§ ~moamoZ Ho$ à`moJ H$m 
à^md, H$í_ra _| XrK© àXr{áH$mb dmbr ß`mO H$s IoVr Ho$ {bE 
AZwHy$bV_ Cd©aH$ ì`dñWm H$m {ZYm©aU H$aZm, H$í_ra _| XrK© 
àXr{áH$mb dmbr bhgwZ \$gb Ho$ {bE AZwHy$bV_ Cd©aH$ 
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Kashmir and evaluation of bulbils as planting 

material in garlic.

Plant Health Management

In plant health management trials on survey and 

monitoring of major diseases of onion and garlic, 

screening of onion & garlic varieties/ lines for 

disease resistance, impact of Thrips tabaci 

diversity on epidemiology of Iris yellow spot virus 

in seed onion crop, survey and monitoring of 

insect pests of Onion and Garlic, Evaluation of new 

molecule and its combination for insect pests and 

disease complex of onion, Screening of onion & 

garlic varieties / lines for Thrips resistance were 

undertaken.

ì`dñWm H$m {ZYm©aU H$aZm VWm bhgwZ _| amonU gm_J«r Ho$ ê$n 
_| H§${XH$m H$m _yë`m§H$Z H$aZm em{_b Wm&

nmXn ñdmñÏ` à~§YZ 

nmXn ñdmñÏ` à~§YZ _|, ß`mO Ed§ bhgwZ Ho$ à_wI amoJm| na gd} 
H$aZm Ed§ BZH$s {ZJamZr H$aZm, amoJ à{Vamo{YVm Ho$ {bE ß`mO 
d bhgwZ {H$ñ_m|/d§eH«$_m| H$s ñH«$sqZJ H$aZm, ß`mO ~rO 
\$gb _| AmB[ag `obmo ñnm°Q> dm`ag Ho$ _hm_mar{dkmZ na 
{W«ßg Q>¡~oH$s {d{dYVm H$m à^md, ß`mO Ed§ bhgwZ Ho$ H$sQ> 
ZmerOrdm| H$m gd} Ed§ {ZJamZr H$aZm, {W«ßg à{Vamo{YVm Ho$ {bE 
ß`mO d bhgwZ H$s {H$ñ_m|/d§eH«$_m| H$s ñH«$sqZJ g§~§Yr H$m`© 
{H$`m J`m&  

 

{MÌ. 8.1: A{Ib ^maVr¶ ß¶mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ H|$Ðm| H$mo Xem©Zo dmbm ‘mZ{MÌ
Fig. 8.1: Map showing All India Onion and Garlic Research Network Centres   
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{d{eï>Vm EH$ê$nVm Ed§ pñWaVm 
Distinctness Uniformity and Stability

ICAR-DOGR working as Nodal Centre for 

conducting DUS test of onion and garlic and is 

maintaining 57 onion and 25 garlic varieties under 

this project. These varieties of onion and garlic are 

treated as extant varieties. In case of onion, 46 rabi 

season varieties and 11 kharif season varieties and 

25 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. 

Evaluation of DUS Rabi Onion Varieties 

(2019-20)

Forty-six rabi onion varieties viz., Agrifound 

White, Agrifound Light Red, Arka Niketan, Arka 

Pitamber, Arka Pragati, Arka Bheem, Bhima Kiran, 

Bhima Raj, Bhima Red, Bhima Shakti, Bhima 

Shweta, Bhima Light Red, Early Grano, GWO-1, 

GWO-2, GJWO-3, GJRO-11, HOS-4, Kalyanpur Red 

Round, N-2-4-1, NHRDF Red (L-28), NHRDF Red-2 

(L-355), NHRDF Red-3 (L-625), NHRDF Red-4 (L-

744), NHRDF Fursungi (L-819), PKV White, Phule 

Safed, Phule Samarth, Phursungi Local,  Pilipatti 

Junagadh, Punjab Naroya, Pusa Madhavi, Pusa 

Red, Pusa Riddhi, Pusa White Round, Pune Sona, 

Pusa Shobha Sel, PRO-6, RO-01, RO-252, RO-59, 

Telagi Local, Udaipur-102, Sukhsagar, Talaja Red 
thand VL Piaz-3 were sown on 11  Nov, 2019 and 

thtransplanted on 6  Jan, 2020 in 3 replications with 

the plot size of 2×3 m. Crops were harvested in the 

month of April 2020 and all the observations were 

recorded as per DUS test guide lines.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJêw $ZJa, nUw o Ûmam ß`mO Ed§ bhgZw  H$s S>r`Ey g OmM§  H$aZo H$o  
{bE ZmSo >b H$o ÝÐ H$o  ê$n _| H$m ©̀ {H$`m Om ahm h¡ Ama¡  Bg 
n[a`mOo Zm H$o  VhV ß`mO H$s 57 Ed§ bhgZw  H$s 25 {H$ñ_m| H$m 
aIaImd {H$`m Om ahm h&¡  ß`mO Ed§ bhgZw  H$s BZ {H$ñ_m| H$mo 
àM{bV {H$ñ_| _mZm OmVm h&¡  ß`mO H$o  _m_bo _,|  a~r _mg¡ _ H$s 
46 {H$ñ_m| Ama¡  Iar\$ _mg¡ _ H$s 11 {H$ñ_m| VWm bhgZw  H$s 25 
{H$ñ_m| H$m aIaImd ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ 
{ZXeo mb`, amOJêw $ZJa, nUw o _| {H$`m Om ahm h&¡  XrK© àXr{áH$mb 
dmbr ß`mO Ed§ bhgZw  H$s {H$ñ_m| H$m aIaImd ^mH$¥ AZnw  - 
grAmBQ© >rEM, lrZJa, Oå_y d H$í_ra _| Ama¡  ~hJþ Uw H$ ß`mO 
{H$ñ_m| H$m V{_b ZmS>w  H$¥ {f {dœ{dÚmb`, H$mò å~Q>y a _| aIaImd 
{H$`m Om ahm h&¡  S>r`Ey g n[a`mOo Zm H$o  AV§ JV©  aIaImd H$s JBª 
ß`mO Ed§ bhgZw  H$s g^r {H$ñ_m| _| S>r`Ey g OmM§  {Xem{ZXe} m| H$o  
AZgw ma g^r AmH§ $S‹ >m| H$mo XO© {H$`m J`m& 

S>r`yEg a~r ß`mO {H$ñ_m| H$m _yë`m§H$Z (2019-20)

a~r ß`mO H$s Hw$b 46 {H$ñ_m| Zm_V: EJ«r\$mCÊS> ìhmBQ>, 
EJ«r\$mCÊS> bmBQ> ao‹S>, AH$m© {ZHo$VZ, AH$m© nrVmå~a, AH$m© 
àJ{V, AH$m© ^r_, ^r_m {H$aU, ^r_m amO, ^r_m ao‹S>, ^r_m 
e{º$, ^r_m œoVm, ^r_m bmBQ> ao‹S>, Abu J«oZmo, OrS>ãë`yAmo 1, 
OrS>ãë`yAmo 2, OrOoS>ãë`yAmo 3, OrOoAmaAmo 11, EMAmoEg 4, 
H$ë`mUnwa aoS> amCÊS>, EZ -2-4-1, EZEMAmaS>rE\$ aoS> 
(Eb 28), EZEMAmaS>rE\$ a oS > 2 (Eb 335), 
EZEMAmaS>rE\$ aoS> 3 (Eb 625), EZEMAmaS>rE\$ aoS> 4 
(Eb 744), EZEMAmaS>rE\$ \w$ag§Jr (Eb 819), nrHo$dr 
ìhmBQ>, \w$bo g\o$X, \w$bo g_W©, \w$bo gwdUm©, \w$ag§Jr bmoH$b, 
nrbrnÅ>r OyZmJ‹T>, n§Om~ Zamo`m, nygm _mYdr, nygm ao‹S>, nygm 
[a{Õ, nygm ìhmBQ> amCÊS>, nwUo gmoZm, nygm emo^m gob, nrAmaAmo 
6, AmaAmo 01, AmaAmo 252, AmaAmo 59, VobJr bmoH$b, 
CX`nwa 102, gwIgmJa, VbmOm ao‹S> Ed§ drEb ß`mO-3  H$mo 
{XZm§H$ 11 Zdå~a, 2019 H$mo ~mo`m J`m Am¡a {XZm§H$ 6 

OZdar, 2020 H$mo 2×3 _rQ>a Ho$ ßbm°Q> AmH$ma _| VrZ 
nwZamd¥{V`m| _| amonm J`m& Aà¡b, 2020  Ho$ _hrZo _| \$gb H$s 
IwXmB© H$s JB© Am¡a S>r`yEg Om§M {Xem{ZX}em| Ho$ AZwgma g^r 
Am§H$‹S>m| H$mo XO© {H$`m J`m&
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Evaluation of DUS Kharif Onion Varieties 

(2020)

Eleven kharif onion varieties viz., Agrifound Dark 

Red, Arka Kalyan, B-780, Bhima Raj, Bhima Red, 

Bhima Shubhra, Bhima Shweta, Bhima Super, 

Bhima Dark Red, Bhima Safed and N-53 were sown 
th thon 10  June, 2020 and transplanted on 30  July, 

2020 in 3 replications with the plot size of 1×6 m 

on raised beds. Crops were harvested in the month 

of November 2020 and all the observations were 

recorded as per DUS test guide lines. Observations 

of three onion varieties (Agrifound Dark Red, Arka 

Kalyan and N-53) was not recorded due to poor 

establishment. 

Evaluation of  DUS Garlic  Varieties 

(2019-20)

Twenty-�ive 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-384, Godawari, GAG-6, 

GAG-7, Ooty Local, Phule Baswant, PG-17, PG-18, 

Rani Bennur Local, Sikkim Local, Navapur Local, 

VNS Local-1, VNS Local-2 and Silkuei Local along 

w i t h  � ive  fa r m e r  va r i e t i e s  P ra s  L a h s u n 

(Reg/2018/685), Brij Lahsun (Reg/2018/688), 

2879/3457, 2879/3458 and 2879/3459 were 
thplanted on 8  Nov, 2019 in 3 replications with the 

plot size of 3×2 m. Crops were harvested in the 

month of March 2020 and all the observations 

were recorded as per DUS test guide lines.

Varieties under DUS Test

A total of �ive garlic farmers' varieties viz.; Pras 

L a h s u n  ( R e g / 2 0 1 8 / 6 8 5 ) ,  B r i j  L a h s u n 

(Reg/2018/688), 2879/3457, 2879/3458 and 

2879/3459 received from PPV&FRA for DUS 

testing during 2019-20 which have been tested as 

per DUS Test Guidelines during rabi 2019-20. 

Monitoring at New Delhi centre was conducted on 
th27  Feb, 2020 whereas, monitoring at Pune centre 

thscheduled on 17  March, 2020 was not done due to 

pandemic situation of COVID-19.

S>r`yEg Iar\$ ß`mO {H$ñ_m| H$m _yë`m§H$Z (2020) 

Iar\$ ß`mO H$s 11 {H$ñ_m| ̀ Wm EJ«r\$mCÊS> S>mH©$ ao‹S>, AH$m© 
H$ë`mU, ~r 780, ^r_m amO, ^r_m ao‹S>, ^r_m ew^«m, ^r_m 
g\o$X, ̂ r_m œoVm, ̂ r_m gwna Am¡a ̂ r_m S>mH©$ ao‹S>, ̂ r_m g\o$X 
VWm EZ 53 H$mo {XZm§H$ 10 OyZ, 2020  H$mo ~mo`m J`m Am¡a 

{XZm§H$ 30 OwbmB©, 2020 H$mo CR>r hþB© Š`m[a`m| _| 1×6 _rQ>a 
AmH$ma dmbo ßbm°Q> _| VrZ nwZamd¥{V`m| _| amonm J`m& 

\$gb H$s Vw‹S>mB© Zdå~a, 2020 _| H$s JB© S>r`yEg Om§M 
{Xem{ZX}em| Ho$ AZwgma g^r Am§H$‹S>m| H$mo XO© {H$`m J`m& Iam~ 
ñWmnZ Ho$ H$maU ß`mO H$s VrZ {H$ñ_m| ̀ Wm EJ«r\$mCÊS> S>mH©$ 
aoS>, AH$m© H$ë`mU VWm EZ 53 _| Am§H$‹S>m| H$mo XO© Zht {H$`m 
Om gH$m&  

S>r`yEg bhgwZ {H$ñ_m| H$m _yë`m§H$Z (2019-20) 

{H$gmZm| Ûmam V¡`ma H$s JBª bhgwZ H$s nm§M {H$ñ_m| `Wm àmg 
bhgwZ (n§OrH$aU/2018/685) Am¡a ~«O bhgwZ 
(n§OrH$aU/2018/688),2879/3457, 2879/ 
3458 VWm 2879/3459 Ho$ gmW gmW bhgwZ H$s 25 
{H$ñ_m| ̀ Wm ̂ r_m Am|H$ma, ̂ r_m nn©b, Or 1, Or 41, Or 50, 
Or 282, Or 323, Or 386, OrOr 2, OrOr 3, OrOr 4, 
Or 384, JmoXmdar, OrEOr 6, OrEOr 7, D$Q>r bmoH$b, \w$bo 
~mgd§V, nrOr 17, nrOr 18, amZr ~oÞwa bmoH$b, {g{¸$_ 
bmoH$b, Zdmnwa bmoH$b, drEZEg bmoH$b 1  VWm {gëHw$B© 

bmoH$b H$mo 3 x 2 _rQ>a AmH$ma dmbo ßbm°Q> _| VrZ nwZamd¥{V`m| 
_| {XZm§H$ 8 Zdå~a, 2019  H$mo amonm J`m& _mM©, 2020 Ho$ 
_hrZo _| \$gb H$s IwXmB© AWdm Vw‹S>mB© H$s JB© Am¡a S>r`yEg 
Om§M {Xem{ZX}em| Ho$ AZwgma g^r Am§H$‹S>m| H$mo XO© {H$`m J`m&

S>r`yEg Om§M Ho$ A§VJ©V {H$ñ_| 

{H$gmZm| Ûmam V¡`ma H$s JBª Hw$b nm§M {H$ñ_m| `Wm n«mg 
bhgwZ (n§OrH$aU/2018/685), ~«O bhgwZ (n§OrH$aU/ 
2018/688), 2879/3457, 2879/3458 VWm 
2879/3459 H$mo df© 2019-20 Ho$ Xm¡amZ S>r`yEg narjU 
Ho$ {bE nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU 

(PPV&FRA) go àmá {H$`m J`m Am¡a BZH$m a~r 2019-20 
Ho$ Xm¡amZ S>r`yEg Om§M {Xem{ZX}em| Ho$ AZwgma narjU {H$`m 
J`m& ZB© {X„r Ho$ÝÐ na {XZm§H$ 27 \$adar, 2020 H$mo {ZJamZr 
H$s JB© O~{H$ nwUo Ho$ÝÐ na {XZm§H$ 17 _mM©, 2020 H$mo {H$E 
OmZo dmbo {ZJamZr H$m`© H$mo H$mo{dS>-19 H$s _hm_mar 
n[apñW{V`m| Ho$ H$maU Zht {H$`m Om gH$m&  
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Fig. 9.1 : Maintenance of onion and garlic varieties under DUS Project

{MÌ 9.1 : S>r`yEg n[a`moOZm Ho$ VhV ß`mO Ed§ bhgwZ {H$ñ_m| H$m aIaImd  

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.

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU _| 
n§OrH¥$V {H$ñ_| 

ß`mO H$s Xmo ZdrZ {H$ñ_m| (^r_m S>mH©$ ao‹S> Ed§ ̂ r_m bmBQ> ao‹S>), 
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$ñ_ `Wm ^r_m nn©b H$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_| (^r_m {H$aZ, ^r_m ao‹S> VWm ^r_m amO) Ho$ gmW gmW 
bhgwZ H$s EH$ {H$ñ_ ̂ r_m Am|H$ma H$mo nhbo hr nm¡Ym {H$ñ_ Ed§ 
H¥$fH$ A{YH$ma g§ajU àm{YH$aU Ho$ gmW n§OrH¥$V H$am`m Om 
MwH$m h¡& nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU  Ûmam 
ß`mO H$s VrZ {H$ñ_m| (^r_m e{º$, ̂ r_m œoVm VWm ̂ r_m gwna) 
H$m n§OrH$aU/S>r`yEg narjU g§~§Yr H$m`© àJ{V nW na h¡&  
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Agrobacterium mediated transformation 

of GFP-tailswap construct in onion

The calli regenerated from root tips of onion cv. 

B h i m a  s u p e r  w e r e  c o - c u l t i v a t e d  w i t h 

Agrobacterium  harbouring GFP-tai lswap 

construct (binary vector pCAMBIA1305.1 

harbouring GFP-tailswap-AcCENH3 gene under 

the control of AcCENH3 promoter and AcCENH3 

terminator). 

Total 6 events were successfully hardened and 

showed presence of GFP tailswap transgene when 

analyzed by PCR (Fig. 10.1a) and RT-PCR (Fig. 

10.1b). The bulbs of transgenic plants were 

planted for seed production. The transgenic plants 

were crossed with red onion cultivars (B. Red, B. 

Super and B. Kiran) to study seed setting. 

OrZmo_ {dbmonZ Ho$ _mÜ`_ go ß`mO _| AJw{UV CËàoaU
Haploid Induction in onion through Genome Elimination

Fig. 10.1: Con�irmation of transgenic events of GFP-tailswap

Six events of GFP-tailswap construct were shown the presence of GFP-tailswap transgene

L: 1 kb plus ladder, P: Positive control, AN: Negative control (Bhima Super). A1- A6: Transgenic events

ß`mO _| OrE\$nr - Q>¡ëgd¡n H$ÝñQ´>ŠQ> H$m EJ«mo~¡ŠQ>r[a`_  
_Ü`ñW ê$nm§VaU

ß`mO (E{b`_ grnm Eb.) H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m gwna Ho$ 
O‹S> {gam| go nwZO©{ZV H¡$bmB© H$mo OrE\$nr Q>¡ëgd¡n H$ZñQ´>ŠQ> 

AcCenH3 àmo_moQ>a VWm AcCenH3 Q>_uZoQ>a Ho$ {Z`§ÌU _| 

OrE\$nr Q>¡ëgd¡n OrZ H$mo Aml` XoZo dmbo {ÛnX doŠQ>a pCA-

MBIA1305.1 H$mo Aml` XoZo dmbo EJ«mo~¡ŠQ>r[a`_ Ho$ gmW gh 
g§dY©Z H$s JB©&

Hw$b N>: KQ>ZmAm| H$mo g\$bVmnyd©H$ H$R>moa ~Zm`m J`m Am¡a 
nrgrAma ({MÌ 10.1 H$) Ed§ AmaQ>r - nrgrAma ({MÌ 10.1 
I) Ûmam {dûcofU H$aZo na OrE\$nr Q>¡ëgd¡n Q´>m§gOrZ H$s 
_m¡OyXJr àX{e©V hþB© & namOrZr nm¡Ym| Ho$ H§$Xm| H$mo ~rO CËnmXZ 
Ho$ {bE amonm J`m& namOrZr nm¡Ym| H$m H«$mg bmb ß`mO H$s 
{H$ñ_m| (^r_m ao‹S>, ̂ r_m gwna VWm ̂ r_m {H$aZ) Ho$ gmW {H$`m 
J`m Vm{H$ ~rO ñWmnZ H$m AÜ``Z {H$`m Om gHo$&  

{MÌ 10.1 : OrE\$nr-Q>¡ëgd¡n H$s namOrZr KQ>ZmAm| H$s nw{ï> 
OrE\$nr-Q>¡ëgd¡n H$ZñQ´>ŠQ> H$s N>: KQ>ZmAm| _| OrE\$nr-Q>¡ëgd¡n namOrZr H$s _m¡OyXJr àX{e©V hþB©& 
L: P: AN: A1- A6: 1 Ho$~r ßbg b¡S>a,  gH$mamË‘H$ {Z¶§ÌU,  ZH$mamË‘H$ {Z¶§ÌU (^r‘m gwna),  namOrUr KQ>ZmE±

dm{f©H$ à{VdoXZ 2020

Fig. 10.1.a PCR of transgenic events 

Fig. 10.1.b RT-PCR of transgenic events 
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Co-transformation studies

Agrobacterium mediated co-transfor-

mation of pRGEB31-AcCENH3 and GFP-

tailswap constructs in onion

Agrobacterium strain LBA4404 harboring binary 

vectors pRGEB31-AcCENH3 target gRNA (CRISPR-

cas9 construct) and pCAMBIA2300-CaMV35s 

promoter-GFP-tailswap construct separately, 

were used simultaneously for Agrobacterium-

mediated co-transformation of calli of onion cv. 

Bhima Super. After resting period of 15 days, 

putative transformed calli were screened in 3 

rounds (15 days each) on 50 µg/L Hygromycin B 

containing selection media. The survived (non-

brown and light yellowish) calli were selected and 

transferred to shooting media containing 50 µg/L 

Hygromycin B. So far, 15 batches were co-

transformed, 1 event is in hardening stage (Fig. 

10.2), 4 batches are in shooting stage, 3 batches in 

selection stage.

Fig. 10.2: Hardening of putative transgenic plant co-transformed with

pRGEB31-AcCENH3 and GFP-tailswap constructs

Agrobacterium  mediated co-trans-

formation of AcCENH3-RNAi and GFP-

tailswap constructs in onion

Agrobacterium strain LBA4404 harboring binary 

gh ê$nm§VaU AÜ``Z 

ß`mO _| pRGEB31-AcCenH3 VWm OrE\$nr Q>¡ëgd¡n 
H$ZñQ´>ŠQ> H$m EJ«mo~¡ŠQ>r[a`_  _Ü`ñW gh-ê$nm§VaU 

pRGEB31-AcCenH3 bú` gRNA (CRISPR-cas9    

H$ZñQ´>ŠQ>) VWm pCAMBIA2300-CaMV 35s àmo_moQ>a - 
OrE\$nr Q>¡ëgd¡n H$ZñQ´>ŠQ> Ho$ {ÛnX doŠQ>a H$mo AbJ AbJ 
Aml` XoZo dmbo EJ«mo~¡ŠQ>r[a`_ ñQ´>oZ H$m Cn`moJ ß`mO H$s 
ì`mdgm{`H$ {H$ñ_ ^r_m gwna H$s H¡$bmB© Ho$ EJ«mo~¡ŠQ>r[a`_  
_Ü`ñW gh-ê$nm§VaU Ho$ {bE gmW gmW {H$`m J`m& 

n§Ðh {XZm| H$s {dlm_ Ad{Y Ho$ CnamÝV, H¡$bmB© H$s ñH«$sqZJ 

50 µg/L  hmBJ«mo_mB{gZ ~r dmbo goboŠeZ _r{S>`m na VrZ 
MH«$m| (àË`oH$ 15 {XZ) _| H$s JB©& CÎmaOrdr J¡a ̂ yar Am¡a hëH$s 

nrbr H¡$bmB© H$m M`Z {H$`m J`m Am¡a CÝh| 50 µg/L 
hmBJ«mo_m`{gZ ~r dmbr eyqQ>J _r{S>`m _| ñWmZmÝV[aV {H$`m 
J`m& 

A^r VH$, 15 ~¡M H$m gh-ê$nm§VaU {H$`m J`m, BZ_| go EH$ 
H$R>moarH$aU AdñWm _|, Mma ~¡M àamoh AdñWm _| Am¡a 3 ~¡M 
M`Z AdñWm _| h¢ ({MÌ 10.2) &

{MÌ 10.2 : pRGEB31-AcCENH3 VWm OrE\$nr Q>¡ëgd¡n H$ZñQ´>ŠQ> Ho$ gmW gh 
ê$nm§V[aV Am^mgr namOrZr nm¡Yo H$m H$R>moarH$aU 

ß`mO _| AcCENH3-RNAi VWm  OrE\$nr Q>¡ëgd¡n 
H$ZñQ´>ŠQ> H$m EJ«mo~¡ŠQ>r[a`_  _Ü`ñW gh-ê$nm§VaU

pCAMBIA1305.1-AcCenH3 RNAi H$ZñQ´>ŠQ> (397  

Annual Report 2020



160

vectors  pCAMBIA1305.1- AcCENH3 -RNAi 

construct (carrying 397 bp AcCenH3 sense strand 

+ 767 bp pdk intron + 397 bp AcCENH3 antisense 

strand) and pCAMBIA2300-CaMV35s promoter-

GFP-tailswap construct separately, were used 

simultaneously for Agrobacterium mediated co-

transformation of calli of onion cv. Bhima super. 

After resting period of 15 days, calli were screened 

on two rounds (15 days each) of 50 µg/L 

Hygromycin B containing selection media. Non-

brown and Light yellowish calli were selected and 

transferred to shooting media containing 50 µg/L 

Hygromycin B. So far, 17 batches were co-

transformed, 2 and 3 events are in rooting and 

hardening stages, respectively (Fig 10.3a and 

10.3b) whereas 3 batches are in shooting and 4 

batches in selection stages.

(a) Rooting stage (b) Hardening stage

Fig. 10.3: Rooting and hardening of putative transgenic plant co-transformed with

AcCENH3-RNAi and GFP-tailswap constructs

bp AcCenH3 g|g ñQ´>mÊS> + 767 bp pdk BZQ´>m°Z + 397  

bpcCenH3  E§Q>rg|g ñQ´>mÊS> H$mo bo OmZo dmbo) VWm 

pCAMBIA2300-CaMV35s àmo_moQ>a - OrE\$nr Q>¡ëgd¡n 
H$ZñQ´>ŠQ> H$mo AbJ AbJ Aml` XoZo dmbo EJ«mo~¡ŠQ>r[a`_ ñQ´>oZ 
H$m Cn`moJ ß`mO H$s ì`mdgm{`H$ {H$ñ_ ̂ r_m gwna H$s H¡$bmB© 
Ho$ EJ«mo~¡ŠQ>r[a`_ _Ü`ñW gh-ê$nm§VaU Ho$ {bE gmW gmW 
{H$`m J`m& 15 {XZm| H$s {dlm_ Ad{Y Ho$ CnamÝV, H¡$bmB© H$s 

ñH«$sqZJ  50 µg/L hmBJ«mo_mB{gZ ~r dmbo goboŠeZ _r{S>`m Ho$ 
Xmo MH«$m| (àË`oH$ 15 {XZ) _| H$s JB©& 

J¡a ̂ yar Am¡a hëH$s nrbr H¡$bmB© H$m M`Z {H$`m J`m Am¡a CÝh| 

50 µg/L hmBJ«mo_m`{gZ ~r dmbr eyqQ>J _r{S>`m _| ñWmZmÝV[aV 
{H$`m J`m& A^r VH$, 17 g‘yh H$m gh-ê$nm§VaU {H$`m J`m, 
3 g‘yh àamoh AdñWm _| h¢ Am¡a 4 g‘yh M`Z AdñWm _| h¢ 

({MÌ 10.3 a$ Ed§ 10.3 b)&         

{MÌ 10.3 : AcCENH3-RNAi VWm OrE\$nr Q>¡ëgd¡n H$ZñQ´>ŠQ> Ho$ gmW gh ê$nm§V[aV Am^mgr namOrZr nm¡Yo H$s 
ê$qQ>J Ed§ H$R>moarH$aU  

(H$) ê$qQ>J AdñWm  (I) H$R>moarH$aU AdñWm  

dm{f©H$ à{VdoXZ 2020
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Development of cytoplasmic male sterile 

lines in onion (Allium cepa L) through 

targeted mutagenesis of AcMSH1 gene 

(CRG/2019/ 000830) from SERB, DST

Characterization of AcMSH1 gene from the 

genomic DNA 

AcMSH1 gene's four fragments (0.5kb, 0.45kb, 

0.5kb and 0.6kb) from cDNA, and 3 fragments 

(0.6kb, 0.5kb and 2kb) from genomic DNA were 

cloned and sequenced. The data was analyzed by 

performing the BLASTn algorithm (nucleotide 

blast) with a non-redundant nucleotide database 

using the sequenced fragments, as a query to 

determine the gene sequence homology. The 

obtained result revealed that all the sequenced 

fragments showed considerable homology with 

the other MSH1 genes in the NCBI database. 

AcMSH1 signal peptide region of 273bp (5' 

UTR+CDS) was ampli�ied and cloned in to the 

pCAMBIA1305.1 vector and construct was 

con�irmed by sequencing. Two targets (gRNA) of 

AcMSH1 gene were separately cloned into pRGEB-

31 vector.

Development of cytoplasmic male sterile lines in onion 
 through targeted mutagenesis

     M               1               2                  

1500bp

500bp

Fig. 11.1: Gel electrophoresis of PCR ampli�ied product of 567bp (5'UTR to CDS),
M: 1Kb plus DNA Ladder, Lane 1, ampli�ied from cDNA and Lane 2, ampli�ied from the genomic DNA 

EgB©Ama~r, {dkmZ Ed§ àm¡Úmo{JH$s {d^mJ go  
AcMSH1 OrZ (CRG/2019/000830) Ho$ 
b{jV CËn[adV©Z Ho$ _mÜ`_ go ß`mO (E{b`_ grnm  
Eb.) _| H$mo{eH$mÐì`r` Za d§Ü` d§eH«$_m| H$m {dH$mg 

OrZmo{_H$ S>rEZE go  AcMSH1  OrZ H$m bjUdU©Z 

AcMSH1 OrZ, cDNA go Mma {dIÊS>Zm| (0.5kb, 

0.45kb, 0.5kb d 0.6kb),  OrZmo{_H$ S>rEZE go  VrZ 

{dIÊS>Zm|  (0.6kb, 0.5kb d 2kb) H$s ŠbmoqZJ H$s JB© Am¡a 
CZH$m AZwH«$_U {H$`m J`m& OrZ AZwH«$_ g_OmVr`Vm H$m 
{ZYm©aU H$aZo Ho$ {bE {Okmgm Ho$ ê$n _| AZwH«${_H$ {dIÊS>Zm| 
H$m Cn`moJ H$aVo hþE EH$ J¡a AZmdí`H$ Ý`ypŠbAmoQ>mBS> 

S>mQ>m~og Ho$ gmW BLASTn EëJmo[aÙ (Ý`ypŠbAmoQ>mBS> ãbmñQ>) 
H$m {ZînmXZ H$aVo hþE S>mQ>m H$m {dûcofU {H$`m J`m& hm{gb 
{H$E JE n[aUm_ go nVm Mbm {H$ g^r AZwH«${_H$ {dIÊS>Zm| _| 
EZgr~rAmB© S>mQ>m~og _| AÝ` E_EgEM 1 OrZm| Ho$ gmW n`m©á 

ê$n go g_OmVr`Vm àX{e©V hþB©& 273bp (5'UTR+CDS) Ho$ 

AcMSH1 {g½Zb noßQ>mBS> arOZ H$m àdY©Z {H$`m J`m Am¡a  

pCAMBIA1305.1 doŠQ>a _| ŠbmoqZJ H$s JB© VWm AZwH«$_U 

H$aVo hþE nw{ï> H$s JB©& AcMSH1 OrZ Ho$ Xmo b{jV (gRNA) 

H$s pRGEB-31 doŠQ>a _| AbJ AbJ ŠbmoqZJ H$s JB©&  

b{jV CËn[adV©Z Ho$ _mÜ`_ go ß`mO 
_| H$mo{eH$mÐì`r` Za d§Ü` d§eH«$_m| H$m {dH$mg 

{MÌ 11.1 : 567 bp (5'UTR to CDS), Ho$ nrgrAma àd{Y©V CËnmX H$m Oob BboŠQ´>mo\$moao{gg, M: 1Kb ßbg S>rEZE 
b¡S>a, boZ 1 : cDNA  go àd{Y©V VWm boZ 2 OrZmo{_H$ S>rEZE go àd{Y©V 
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Tribal Sub-Plan and NEH Plan 

OZOmVr` Cn-`moOZm E§d nydm}Îma nd©Vr` ¶moOZm  

The systematic efforts were taken to improve 

socio-economic status of the tribal farmers under 

TSP and NEH plan for onion and garlic. The focus 

was given on conduction of �ield demonstrations 

of improved technologies at farmer's �ields 

through improved seed/bulb distribution, 

knowledge dissemination, entrepreneurship and 

capacity building. 

Development of remote, tribal/ under-

privileged areas/ communities: 

Tribal Sub-Plan Activities in Maharashtra

The demonstrat ions and trainings were 

conducted in tribal district Nandurbar and tribal 

belt  of  Bhima Shankar to develop tribal 

communities in these under-privileged areas of 

Maharashtra. 

Demonstrations: In total 100 �ield demon-

strations (64 during kharif and 36 during rabi) 

were carried out for livelihood development of 

tribal and progressive farmers in Maharashtra. 

The kits of fertilizers, fungicides, insecticides, 

weedicides and spray pump were distributed for 

each selected group of tribal farmers. Each 

demonstration is being conducted on one acre 

common land of selected farmers group and each 

group consist about ten tribal farmers. 

TSP in Tribal belts of Nandurbar

About 750 tribal farmers were selected from 75 

farmers'  groups .  Each group undertook 

demonstrations on onion and garlic cultivation in 

one acre of land in Navapur, Akalkua and 

Dhadgoan Talukas of Nandurbar. 

TSP in Tribal belts of Bhima Shakar

About 280 tribal farmers were selected from 28 

farmers' groups. Generally, each group undertook 

demonstration on onion cultivation in one acre 

ß`mO d bhgwZ Ho$ {bE OZOmVr` Cn-`moOZm Am¡a nydm}Îma 
nd©Vr` joÌ `moOZm Ho$ A§VJ©V OZOmVr` {H$gmZm| H$s 
gm_m{OH$ Am{W©H$ pñW{V _| gwYma bmZo Ho$ {bE àUmbr~Õ 
VarHo$ go à`mg {H$E JE& CÞV ~rO/H§$X {dVaU, kmZ àgma, 
CÚ_erbVm VWm j_Vm {Z_m©U Ho$ _mÜ`_ go {H$gmZm| Ho$ IoVm| 
_| CÞV àm¡Úmo{J{H$`m| H$m IoV àXe©Z H$aZo na {deof Ü`mZ 
{X`m J`m&  

XÿadVu, OZOmVr`/d§{MV joÌm|/g_wXm`m| H$m {dH$mg : 

_hmamï´> _| OZOmVr` Cn-`moOZm Ho$ A§VJ©V J{V{d{Y`m§ 

OZOmVr` {Obo ZÝXþa~a VWm ̂ r_m e§H$a Ho$ Am{Xdmgr BbmHo$ 
_| àXe©Z Ed§ à{ejU Am`mo{OV {H$E JE Vm{H$ _hmamï´> Ho$ BZ 
d§{MV joÌm| _| OZOmVr` g_wXm` H$m {dH$mg {H$`m Om gHo$&

àXe©Z : _hmamï´> amÁ` Ho$ OZOmVr` Am¡a àJ{Verb {H$gmZm| 
Ho$ AmOr{dH$m {dH$mg Ho$ {bE Hw$b 100 IoV àXe©Z (Iar\$ 
_| 64 Am¡a a~r _| 36) bJmE JE& OZOmVr` {H$gmZm| Ho$ 
àË`oH$ M`{ZV g_yh H$mo Cd©aH$m|, H$dH$Zm{e`m|, H$sQ>ZmeH$m|, 
IanVdmaZmeH$m| VWm ñno« nån dmbr {H$Q> {dV[aV H$s JBª& 
àË`oH$ àXe©Z H$mo M`{ZV {H$gmZ g_yh Ho$ EH$ EH$‹S> H¥${f 
aH$~o _| bJm`m J`m Am¡a àË`oH$ g_yh _| bJ^J Xg OZOmVr` 
{H$gmZ em{_b Wo&

ZÝXþa~a Ho$ Am{Xdmgr BbmH$m| _| OZOmVr` Cn-`moOZm 

Hw$b 75 {H$gmZ g_yhm| go bJ^J 750 OZOmVr` {H$gmZm| H$mo 
MwZm J`m& àË`oH$ g_yh Zo ZÝXþa~a H$s Zdmnwa, AH$mbHw$Am VWm 
YS>Jm§d VmbwH$m _| EH$ EH$‹S> H¥${f ^y{_ na ß`mO d bhgwZ H$s 
IoVr na àXe©Z bJmE&

^r_m e§H$a Ho$ Am{Xdmgr BbmH$m| _| OZOmVr` Cn-`moOZm 

Hw$b 28 {H$gmZ g_yhm| _| go bJ^J 280 OZOmVr` {H$gmZm| 
H$m M`Z {H$`m J`m& Am_Vm¡a na, àË`oH$ g_yh Ûmam ̂ r_m e§H$a 
Ho$ {ZH$Q> Aå~oJm§d VmbwH$m _| EH$ EH$‹S> H¥${f aH$~o _| ß`mO H$s 
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land in Ambegaon taluka near Bhima Shankar.

Trainings: Total three training programmes were 

organized under TSP in Maharashtra in which 69 

farmers participated. 

 Tra i n i n g  p ro g ra m m e  o n  C o m m e rc i a l 

cultivation of onion and garlic attended by 14 

farmers from Tal. Ambegaon, District Pune 

during 5-7 March, 2020 at ICAR-DOGR, 

Rajgurunagar, Pune.

 Training programme on Khari f  Onion 

Production Technology attended by 30 farmers 

from Tal. Ambegaon, District Pune on 3 June, 

2020 at Taleghar (Near Bhima Shankar), 

District Pune.

 Training programme on Advance Technology of 

Onion Cultivation attended by 25 farmers from 

District Pune on 3 September, 2020 at Taleghar, 

Taluka Ambegaon, District Pune.  

Fig.12.1: Training programme at ICAR-DOGR during 5-7 March 2020

Fig.12.2: Distribution of inputs for kharif onion production under TSP in Ambegaon

IoVr na A{J«_ n§{º$ àXe©Z bJm`m J`m& 

à{ejU : _hmamï´> amÁ` _| OZOmVr` Cn-`moOZm Ho$ VhV Hw$b 
VrZ à{ejU H$m`©H«$_ Am`mo{OV {H$E JE {OZ_| Hw$b 69 
{H$gmZm| Zo ̂ mJ {b`m&

 {XZm§H$ 5 - 7 _mM©, 2020 H$mo ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| ß`mO d 
bhgwZ H$s ì`mdgm{`H$ IoVr na à{ejU H$m`©H«$_ 
Am`mo{OV {H$`m J`m {Og_| VmbwH$m Aå~oJm§d, {Obm nwUo go 
14 {H$gmZm| Zo ̂ mJ {b`m& 

 {XZm§H$ 3 OyZ, 2020 H$mo VmboKa (^r_m e§H$a Ho$ {ZH$Q>), 
{Obm nwUo _| Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na EH$ 
à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m {Og_| VmbwH$m 
Aå~oJm§d, {Obm nwUo go 30 {H$gmZm| Zo ̂ mJ {b`m& 

 {XZm§H$ 3 {gVå~a, 2020 H$mo VmboKa, VmbwH$m Aå~oJm§d, 
{Obm nwUo _| ß`mO IoVr H$s CÞV àm¡Úmo{JH$s na EH$ 
à{ejU H$m`©H«$_ Am`mo{OV {H$`m J`m {Og_| nwUo {Obo go 
Hw$b 25 {H$gmZm| Zo ̂ mJ {b`m&  

{MÌ 12.1 : {XZm§H$ 5-7 _mM©, 2020 H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo _| Am`mo{OV à{ejU H$m`©H«$_ 

{MÌ 12.2 : VmbwH$m Aå~oJm§d _| OZOmVr` Cn-`moOZm Ho$ VhV Iar\$ ß`mO CËnmXZ Ho$ {bE AmXmZm| H$m {dVaU 
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Activities in NEH Region

The various activities were carried out for the 

bene�it of the tribal people for the promotion of 

onion cultivation in NEH region. 

Demonstrations: In total 105 �ield demon-

strations (90 demonstrations in kharif and 15 

demonstrations in rabi) were conducted in three 

NEH states viz., Arunachal Pradesh, Manipur and 

Nagaland during kharif and rabi seasons. Kharif 

demonstrations were conducted through TSP and 

rabi demonstrations were conducted through 

NEH plan. The onion seed of Bhima Super was 

provided by ICAR-DOGR in kharif season. The 

onion seed of Bhima Shakti was also provided by 

ICAR-DOGR in rabi season (Table 12.1). 

Table 12.1: Demonstrations conducted in NEH region

_m¡g_
Season

amÁ` 
State

~rO/goQ> 
Seed/Sets

{H$ñ_ 
Variety

_mÌm
Quantity

àXe©Z/joÌ
Demonstrations/Area

Iar\$/Kharif

Aê$UmMb àXoe
Arunachal Pradesh

ß`mO ~rO
Onion seed

^r_m gwna 
Bhima Super

150 {H$J«m.
150 kg

30 ({Obm : nydu {g`m§J)
30 (District: East Siang)

ZmJmb¡ÊS
Nagaland

ß`mO ~rO
Onion seed

^r_m gwna 
Bhima Super

150 {H$J«m.
150 kg

30 ({Obo : Xr_mnwa Ed§ _moH$moH$Mw§J) 
30 (Districts: Dimapur & Mokokchung)

_{Unwa
Manipur

ß`mO ~rO
Onion seed

^r_m gwna 
Bhima Super

150 {H$J«m.
150 kg

30 ({Obo : CIê$b, MÝXob Ed§ MyS>mMm§Xnwa) 
30 (Districts: Ukhrul, Chandel & 
Churachandpur)

a~r/Rabi

Aê$UmMb àXoe
Arunachal Pradesh

ß`mO ~rO
Onion seed

^r_m e{º$
Bhima Shakti

25 {H$J«m.
25 kg

5 ({Obm : nydu {g`m§J) 
5 (District: East Siang)

ZmJmb¡ÊS
Nagaland

ß`mO ~rO
Onion seed

^r_m e{º$
Bhima Shakti

25 {H$J«m. 
25 kg

5 ({Obo : Xr_mnwa Ed§ _moH$moH$Mw§J) 
5 (Districts: Dimapur & Mokokchung)

_{Unwa
Manipur

ß`mO ~rO
Onion seed

^r_m e{º$
Bhima Shakti

25 {H$J«m.
25 kg

5 ({Obo : CIê$b, MÝXob Ed§ MyS>mMm§Xnwa) 
5 (Districts: Ukhrul, Chandel & 
Churachandpur)

nydm}Îma nd©Vr` joÌ _| 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$ H$ë`mU Ho$ {bE AZoH$ J{V{d{Y`m§ 
MbmB© JBª&  

àXe©Z : nydm}Îma nd©Vr` joÌ dmbo amÁ`m| `Wm Aê$UmMb 
àXoe, _{Unwa VWm ZmJmb¡ÊS> _| Iar\$ Am¡a a~r _m¡g_ Ho$ 
Xm¡amZ Hw$b 105 IoV àXe©Z (Iar\$ _| 90 VWm a~r _| 
15) Am`mo{OV {H$E JE& Iar\$ àXe©Zm| H$mo OZOmVr` 
Cn-`moOZm Ho$ _mÜ`_ go VWm a~r _| àXe©Zm| H$mo nydm}Îma 
nd©Vr` `moOZm Ho$ _mÜ`_ go bJm`m J`m& a~r _m¡g_ _| 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ^r_m e{º$ H$m ß`mO ~rO CnbãY 
H$am`m J`m (Vm{bH$m 12.1)&  

Vm{bH$m 12.1 : nydm}Îma nd©Vr` joÌ _| Am`mo{OV àXe©Z 
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Demonstrations conducted in Arunachal Pradesh 

in kharif revealed that the germination percentage 

(96), average bulb weight (83g) and yield (260 

q/ha) from Bhima Super was the highest. The yield 

of local variety was 175 q/ha. Green onion yield of 

Bhima Super (390 q/ha) in kharif season. 

Demonstrations conducted in Nagaland in kharif 

revealed that the germination percentage (95), 

average bulb weight (80g) and yield (230 q/ha) of 

Bhima Super was the highest. Local variety yielded 

180 q/ha.  Demonstrations conducted in Manipur 

in kharif revealed that the germination percentage 

(96), average bulb weight (80g) and yield (230 

q/ha) of Bhima Super was the highest. The yield of 

local variety was 180 q/ha. Demonstrations 

conducted in North Eastern Hill Region revealed 

that Bhima Super and Bhima Dark Red varieties of 

ICAR-DOGR were superior over the local varieties 

of that region. 

In rabi, onion seed germination of variety Bhima 

Shakti was above 90% in all the states (Meghalaya, 

Nagaland, Manipur and Arunachal Pradesh). The 

farmers in these states received 20-22 t/ha yield of 

rabi onion bulbs. The yield of green onion was 

recorded 35 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. 

Fig. 12.3: Farmers selling green onion at CHF 
campus (Arunachal Pradesh) 

Fig.12.4: Onion �ield demonstration at Ledum 
village (Arunachal Pradesh)

Aê$UmMb àXoe _| Am`mo{OV {H$E JE àXe©Zm| _| nVm Mbm {H$ 
^r_m gwna {H$ñ_ _| A§Hw$aU à{VeV (96), Am¡gV H§$X ^ma 
(83 J«m_) VWm CnO (260 q¹$./ho.) g~go A{YH$ nmB© JB©& 
ñWmZr` {H$ñ_ _| 175 q¹$./ho. H$s CnO hm{gb H$s Om gH$s& 
Iar\$ _m¡g_ _| ^r_m gwna H$s har ß`mO CnO 390 q¹$./ho. 
XO© H$s JB©& Iar\$ _m¡g_ _| ZmJmb¡ÊS> amÁ` _| Am`mo{OV {H$E 
JE àXe©Zm| _| ^r_m gwna {H$ñ_ _| A§Hw$aU à{VeV (95), 
Am¡gV H§$X ̂ ma (80 J«m_) Am¡a CnO (230 q¹$./ho.)  g~go 
A{YH$ nmB© JB©& ñWmZr` {H$ñ_ _| Ho$db 180 q¹$./ho. H$s 
CnO hr XO© H$s Om gH$s& Iar\$ _m¡g_ _| _{Unwa amÁ` _| 
Am`mo{OV {H$E JE àXe©Zm| _| ^r_m gwna {H$ñ_ _| A§Hw$aU 
à{VeV (96), Am¡gV H§$X ̂ ma (80 J«m_) VWm CnO (230 
q¹$./ho.)  g~go A{YH$ nmB© JB© O~{H$ ñWmZr` {H$ñ_ H$s 
CnO Ho$db 180 q¹$./ho. hr XO© H$s Om gH$s& nydm}Îma nd©Vr` 
joÌ _| Am`mo{OV {H$E JE àXe©Zm| Ho$ A§VJ©V nVm Mbm {H$ 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
{dH${gV H$s JBª {H$ñ_| ^r_m gwna Am¡a ^r_m S>mH©$ ao‹S> joÌ H$s 
AÝ` ñWmZr` {H$ñ_m| Ho$ _wH$m~bo _| ~ohVa Wt& 

a~r _m¡g_ _|, g^r amÁ`m| (_oKmb`, ZmJmb¡ÊS>, _{Unwa VWm 
Aê$UmMb àXoe) _| ̂ r_m e{º$ {H$ñ_ _| ~rO A§Hw$aU à{VeV 
90 à{VeV go A{YH$ Wm& BZ amÁ`m| _| {H$gmZm| Zo a~r ß`mO 
H§$Xm| H$s 20 go 22 Q>Z/ho. H$s CnO hm{gb H$s& Aê$UmMb 
àXoe amÁ` _| har ß`mO H$s CnO 35 Q>Z/ho. XO© H$s JB©& O¡gm 
{H$ ~mOma _| har ß`mO H$m _yë` à{V {H$bmoJ«m_ 20 go 30 ê$n`o 
h¡, ̀ h {g\$m[ae H$s JB© {H$ {~H«$s Ho$ {bE har ß`mO H$s Vw‹S>mB© 
H$s OmE& a~r ß`mO H§$Xm| H$mo nydm}Îma nd©Vr` amÁ`m| _| 
g\$bVmnyd©H$ CJm`m Om gH$Vm h¡&      

{MÌ 12.3 : grEME\$ H¡$ång (Aê$UmMb àXoe) _| har 
ß`mO H$s {~H«$s H$aVo hþE {H$gmZ 

{MÌ 12.4 : boSw>_ Jm§d (Aê$UmMb àXoe) _| ß`mO IoV àXe©Z 

Annual Report 2020



166

Fig. 12.5: Demonstration on Nursery sowing 
(Manipur)

Fig. 12.6: Input distribution (Manipur)

Fig. 12.7: Interaction with farmers of Phek 
district (Nagaland)

Fig. 12.8: Transplanting of onion crop at Socunoma 
village (Nagaland)

{MÌ 12.5 : Zg©ar ~wdmB© na àXe©Z (_{Unwa) {MÌ 12.6 : AmXmZm| H$m {dVaU (_{Unwa) 

{MÌ 12.7 : \o$H$ {Obm (ZmJmb¡ÊS>) Ho$ {H$gmZm| Ho$ gmW 
nañna ~mVMrV 

{MÌ 12.8 : gmoHw$Zmo_m Jm§d (ZmJmb¡ÊS>) _| ß`mO \$gb 
H$m nm¡Y amonU 
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AZwgy{MV Om{V Cn-`moOZm 
Scheduled Caste Sub-Plan 

The main objective of this scheme is economic 

development of scheduled caste farmers by 

providing resources for �illing up the critical gaps 

and providing missing vital inputs. 

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.

Total ten training programmes were organized for 

scheduled caste farmers in which total 284 

scheduled caste farmers were participated.   The 

farmers were provided seed of ICAR-DOGR 

varieties, fertilizers, pesticides and technical 

bulletins. Dr. S. S. Gadge, Senior Scientist 

(Agricultural Extension) coordinated the training 

programmes. 

 Training programme on Scienti�ic Cultivation 

of Onion and Garlic attended by 26 farmers 

from Tal.  Ambegaon, District Pune during 11-

13 March, 2020 at ICAR-DOGR, Rajgurunagar, 

Pune.

 Training programme on Advance Technology of 

Onion and Garlic Cultivation attended by 34 

farmers from Vetale, Tal.  Khed, District Pune 

during 12-14 March, 2020 at ICAR-DOGR, 

Rajgurunagar, Pune.

 Training programme on Scienti�ic Cultivation 

of Onion and Garlic attended by 28 farmers 

from Adgaon and Pait, Tal.  Khed, District Pune 

during 16-18 March, 2020 at ICAR-DOGR, 

Rajgurunagar, Pune.

 Training programme on Khari f  Onion 

Production Technology attended by 22 farmers 

from District Pune on 18 June, 2020 at Vetale, 

District Pune.

Bg ̀ moOZm H$m _w»` CÔoí` _hËdnyU© AÝVamb H$mo ̂ aH$a VWm 
_hËdnyU© AmXmZm| H$mo àXmZ H$amH$a AZwgy{MV Om{V dJ© Ho$ 
{H$gmZm| H$m Am{W©H$ {dH$mg H$aZm h¡&

AZwgy{MV Om{V Cn-`moOZm ñH$s_ Ho$ A§VJ©V à{ejU 
H$m`©H«$_

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AnZo b{jV Cn^moº$mAm| VH$ ß`mO d 
bhgwZ H$s àm¡Úmo{J{H$`m| H$m àgma H$aZo Ho$ à`moOZ go {Z`{_V 
AmYma na à{ejU H$m`©H«$_m| H$m Am`moOZ {H$`m OmVm h¡&

à{VdoXZ Ad{Y Ho$ Xm¡amZ AZwgy{MV Om{V dJ© Ho$ {H$gmZm| Ho$ 
{bE Hw$b Xg à{ejU H$m`©H«$_ Am`mo{OV {H$E JE {OZ_| Hw$b 
284 AZwgy{MV Om{V dJ© Ho$ {H$gmZm| Zo ̂ mJ {b`m& {H$gmZm| H$mo 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa Ûmam {dH${gV {H$ñ_|, Cd©aH$, ZmeH$OrdZmer VWm 
VH$ZrH$s ~wbo{Q>Z CnbãY H$amE JE& S>m°. Eg.Eg. JmS>Jo, d[að> 
d¡km{ZH$ (H¥${f àgma) Zo à{ejU H$m`©H«$_m| H$m g_Ýd` {H$`m&

 {XZm§H$ 11 - 13 _mM©, 2020 H$mo ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| 
VmbwH$m Amå~oJm§d, nwUo {Obo Ho$ 26 {H$gmZm| Zo ß`mO d 
bhgwZ H$s d¡km{ZH$ IoVr na Am`mo{OV à{ejU 
H$m`©H«$_ _| ̂ mJ {b`m& 

 {XZm§H$ 12 - 14 _mM©, 2020 H$mo ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| doVmbo, 
VmbwH$m IoS>, {Obm nwUo go 34 {H$gmZm| Zo ß`mO d bhgwZ 
IoVr H$s CÞV àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ _| 
^mJ {b`m& 

 {XZm§H$ 16 - 18 _mM©, 2020 H$mo ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| AmS>Jm§d 
VWm nmB©Q>, VmbwH$m Io‹S>, {Obm nwUo go 28 {H$gmZm| Zo ß`mO 
d bhgwZ H$s d¡km{ZH$ IoVr na Am`mo{OV à{ejU H$m`©H«$_ 
_| ̂ mJ {b`m& 

 {XZm§H$ 18 OyZ, 2020 H$mo nwUo {Obo Ho$ 22 {H$gmZm| Zo 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na doVmbo, {Obm nwUo _| 
Am`mo{OV à{ejU H$m`©H«$_ _| ̂ mJ {b`m& 
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 Training programme on Khari f  Onion 

Production Technology attended by 24 farmers 

from District Pune on 19 June, 2020 at 

Kurwandi, District Pune.

 Training programme on Khari f  Onion 

Production Technology attended by 22 farmers 

from District Pune on 20 June, 2020 at Pait, 

District Pune.

 Training programme on Khari f  Onion 

Production Technology attended by 32 farmers 

from District Pune on 20 August, 2020 at 

Karegaon, District Pune.

 Training programme on Rabi Onion Production 

Technology attended by 10 farmers from 

District Pune on 2 October, 2020 at ICAR-DOGR, 

Rajgurunagar, Pune.

 Training programme on Onion Bulb and Seed 

Production Technology attended by 36 farmers 

from District Pune on 19 October, 2020 at KVK, 

Baramati, District Pune.

 Training programme on Rabi Onion Production 

Technology attended by 50 farmers from 

District Pune on 9 December, 2020 at KVK, 

Narayangaon, District Pune.

Fig 13.1: Training programmes under SCSP scheme at ICAR-DOGR

 {XZm§H$ 19 OyZ, 2020 H$mo nwUo {Obo go 24 {H$gmZm| Zo 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Hw$ad§S>r, {Obm nwUo 
_| Am`mo{OV à{ejU H$m`©H«$_ _| ̂ mJ {b`m&

 {XZm§H$ 20 OyZ, 2020 H$mo nwUo {Obo Ho$ 22 {H$gmZm| Zo 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na nmB©Q>, {Obm nwUo _| 
Am`mo{OV à{ejU H$m`©H«$_ _| ̂ mJ {b`m& 

 {XZm§H$ 20 AJñV, 2020 H$mo H$maoJm§d, {Obm nwUo _| 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV à{ejU 
H$m`©H«$_ _| nwUo {Obo go Hw$b 32 {H$gmZm| Zo ̂ mJ {b`m& 

 {XZm§H$ 2 Aºy$~a, 2020 H$mo ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| a~r 
ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV à{ejU 
H$m`©H«$_ _| nwUo {Obo Ho$ Xg {H$gmZm| Zo ̂ mJ {b`m& 

 {XZm§H$ 19 Aºy$~a, 2020 H$mo H¥${f {dkmZ Ho$ÝÐ, 
~mam_Vr, {Obm nwUo _| ß`mO H§$X Ed§ ~rO CËnmXZ 
àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ _| nwUo {Obo go 
36 {H$gmZm| Zo ̂ mJ {b`m& 

 {XZm§H$ 9 {Xgå~a, 2020 H$mo H¥${f {dkmZ Ho$ÝÐ, 
Zmam`UJm§d, {Obm nwUo _| a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
na Am`mo{OV à{ejU H$m`©H«$_ _| nwUo {Obo Ho$ Hw$b 50 
{H$gmZm| Zo ̂ mJ {b`m&  

{MÌ 13.1 : ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| AZwgy{MV Om{V Cn-`moOZm ñH$s_ Ho$ VhV Am`mo{OV à{ejU H$m`©H«$_ 
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D e m o n s t r a t i o n s :  I n  t o t a l  2 4 3  � i e l d 

demonstrations (114 demonstrations in kharif,  

32 demonstrations in late kharif  and 97 

demonstrations in rabi) were conducted in six 

states viz . ,  Maharashtra ,  Uttar Pradesh, 

Karnataka, Gujarat, Andhra Pradesh and Madhya 

Pradesh through SCSP scheme. The onion seed of 

Bhima Super was provided by ICAR-DOGR in 

kharif, Bhima Shubhra and Bhima Safed in late 

kharif and Bhima Shakti, Bhima Kiran, Bhima 

Shubhra and Bhima Shweta in rabi season. Also, 

garlic variety Bhima Purple was provided by 

ICAR-DOGR for garlic demonstrations (3) and 

onion bulbs of variety Bhima Shakti  for 

demonstration (4) of seed production in rabi 

season in Mirzapur district of Uttar Pradesh. For 

each demonstration, 5 kg onion seed was 

provided to the farmers by ICAR-DOGR. All the 

varieties developed by ICAR-DOGR performed 

better than the local varieties.

Locations for conduction of demonstrations: 

1. Maharashtra: Districts- Bhandara, Sangli, 

Dhule, Wardha, Amravati and Pune

2. Uttar Pradesh: Districts- Mirzapur and 

Hamirpur

3. Karnataka: District- Gadakh

4. Gujarat: District- Bhavnagar

5. Andhra Pradesh: District- Kurnool

6. Madhya Pradesh: District- Shajapur

Fig 13.2: Distribution of seed and agricultural inputs under SCSP scheme

{MÌ 13.2 : AZwgy{MV Om{V Cn-`moOZm ñH$s_ Ho$ VhV ~rO Ed§ H¥${f AmXmZm| H$m {dVaU  

àXe©Z : AZwgy{MV Om{V Cn-`moOZm Ho$ _mÜ`_ go Hw$b N>: 
amÁ`m| Zm_V: _hmamï´>, CÎma àXoe, H$Zm©Q>H$, JwOamV, AmÝY« 
àXoe Am¡a _Ü` àXoe _| Hw$b 243 IoV àXe©Z (Iar\$ _| 114, 
nN>oVr Iar\$ _| 32 VWm a~r _| 97 àXe©Z) bJmE JE& 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {H$gmZm| H$mo A{J«_ n§{º$ àXe©Z Ho$ {bE 
Iar\$ _m¡g_ _| ^r_m gwna, nN>oVr Iar\$ _m¡g_ _| ^r_m ew^«m 
VWm ^r_m g\o$X Am¡a a~r _m¡g_ _| ^r_m e{º$, ^r_m {H$aZ, 
^r_m ew^«m VWm ^r_m œoVm {H$ñ_ Ho$ ~rO CnbãY H$amE JE& 
BgHo$ gmW hr bhgwZ na Am`mo{OV {H$E OmZo dmbo A{J«_ n§{º$ 
àXe©Zm| Ho$ {bE ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ûmam CÎma àXoe Ho$ {_Om©nwa {Obo _| 
a~r _m¡g_ Ho$ Xm¡amZ bhgwZ àXe©Z (3) Ho$ bhgwZ {H$ñ_ ̂ r_m 
nn©b  VWm ~rO CËnmXZ Ho$ àXe©Z (4) Ho$ {bE ß`mO H$s 
{H$ñ_ ^r_m e{º$ Ho$ H§$Xm| H$mo CnbãY H$am`m J`m& àË`oH$ 
àXe©Z Ho$ {bE ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ûmam {H$gmZm| H$mo nm§M {H$bmoJ«m_ 
ß`mO ~rO CnbãY H$am`m J`m& {ZXoemb` Ûmam {dH${gV g^r 
{H$ñ_m| Zo ñWmZr` {H$ñ_m| H$s VwbZm _| H$ht ~ohVa àXe©Z {H$`m&

àXe©Zm| Ho$ Am`moOZ ñWb 

1. _hmamï´> : {Obo - ^ÊS>mam, gm§Jbr, Ywbo, dYm©, 
A_amdVr VWm nwUo 

2. CÎma àXoe : {Obo : {_Om©nwa Ed§ h_ranwa 

3. H$Zm©Q>H$ : {Obm - JS>mI 

4. JwOamV : {Obm - ̂ mdZJa 

5. AmÝY« àXoe : {Obm - Hw$Zy©b 

6. _Ü` àXoe : {Obm - eOmnwa    
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Fig. 13.3: Field Demonstrations in Wardha district (M.S.)

Fig. 13.4: Field Demonstrations in Hamirpur district (U.P.)

{MÌ 13.3 : dYm© {Obo (_hmamï´>) _| IoV àXe©Z

{MÌ 13.4 : h_ranwa {Obo (CÎma àXoe) _| IoV àXe©Z 

dm{f©H$ à{VdoXZ 2020
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_oam Jm§d _oam Jm¡ad 
Mera Gaon Mera Gaurav 

The objective of “Mera Gaon Mera Gaurav” (My 

Village My Pride) scheme is to provide farmers 

with required information, knowledge and 

advisories on regular basis by adopting villages. 

Under this scheme, ICAR-DOGR has identi�ied 

�ifteen villages viz., Gadakhwadi, Varude, Gulani, 

Wa fga on ,  Jaw u lke ,  K ha iren a ga r,  Gosa s i , 

Mitgudwadi ,  Kanhur Mesai ,  Khairewadi , 

Khadakwadi, Loni, Pondewadi, Dhamni and 

Ranmala. Three teams of scientists were formed to 

do activities in these villages under the scheme. 

The linkages were developed with three agencies 

viz., NGO “TVS” Srinivasan Services Trust, State 

D e p a r t m e n t  o f  A g r i c u l t u r e  a n d  K V K , 

Narayangaon. These organizations help ICAR-

DOGR in organizing training programmes, 

conducting demonstrations, etc. activities. ICAR-

DOGR publications were provided to farmers of 

the selected villages under the scheme. Soil 

samples from these villages were collected, 

analyzed and Soil Health Cards provided to the 

farmers. Advisories for onion and garlic farmers 

were uploaded on Directorate's website, ICAR-

DOGR MobileApp and also published in Agrowon 

Newspaper on regular basis. The various activities 

were carried out in � i fteen vil lages viz. , 

Gadakhwadi, Varude, Gulani, Wafgaon, Jawulke, 

Khadakwadi, Loni, Pondewadi, Dhamni, Ranmala, 

Gosasi, Mitgudwadi, Kanhur Mesai, Khairewadi 

and Khairenagar under Mera Gaon Mera Gaurav 

scheme. All the scientists of ICAR-DOGR provided 

scienti�ic information to the farmers about 

improved technology of onion and garlic time to 

time. In total, 2033 farmers of 15 villages were 

bene�itted due to 92 activities (awareness 

creation, interface meetings, etc.) under MGMG 

scheme. Dr. S. S. Gadge, Senior Scientist planned 

and monitored the activities as Nodal Of�icer of 

MGMG scheme. 

EH$ ZdmoÝ_ofr nhb '_oam Jm§d _oam Jm¡ad' H$m à`moOZ {ZXoemb` 
Ûmam Jm§dm| H$mo A§JrH¥$V H$aHo$ {Z`{_V AmYma na {H$gmZm| H$mo 
dm§{N>V OmZH$mar, gyMZm Am¡a gbmh àXmZ H$aZm h¡& Bg 
H$m`©H«$_ Ho$ A§VJ©V, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ûmam Hw$b 15 Jm§dm| Zm_V: JS>mIdmS>r, dê$So>, 
JwbmZr, dm\$Jm§d, OmdwbHo$, I¡aoZJa, Jmogmgr, {_Q>JwS>dmS>r, 
H$mÝhþa _ogmB©, I¡aodmS>r, IS>H$dmS>r, bmoZr, nmoÊSo>dmS>r, Ym_Zr 
Am¡a amZ_bm H$s nhMmZ H$s JB©& Bg H$m`©H«$_ Ho$ A§VJ©V BZ 
Jm§dm| _| {H$gmZm| Ho$ gmW nañna gånH©$ ~Zm`o aIZo Am¡a 
J{V{d{Y`m§ MbmZo Ho$ {bE d¡km{ZH$m| H$s VrZ Q>r_| ~ZmB© JBª& 
VrZ EOopÝg`m| `Wm J¡a gaH$mar g§JR>Z "Q>rdrEg' lr{ZdmgZ 
g{d©gog Q´>ñQ>, amÁ` H¥${f {dœ{dÚmb` VWm H¥${f {dkmZ Ho$ÝÐ, 
Zmam`UJm§d& ̀ o g§JR>Z ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` H$mo à{ejU H$m`©H«$_m|, àXe©Zm| VWm J{V{d{Y`m| H$m 
Am`moOZ H$aZo _| _XX H$aVo h¢& Bg ̀ moOZm Ho$ A§VJ©V M`{ZV 
Jm§dm| Ho$ {H$gmZm| H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ho$ àH$meZ CnbãY H$am`o JE& A§JrH¥$V {H$E JE BZ 
Jm§dm| go {_Å>r Ho$ Z_yZo g§H${bV {H$E JE, CZH$m {dûcofU {H$`m 
J`m Am¡a {H$gmZm| H$mo _¥Xm ñdmñÏ` H$mS©> {dV[aV {H$E JE& 
{ZXoemb` H$s do~gmBQ> VWm AmB©grEAma-S>rAmoOrAma 
_mo~mBb Eon  na ß`mO Ed§ bhgwZ H$s IoVr H$aZo dmbo {H$gmZm| 
Ho$ {bE nam_e© H$mo AnbmoS> {H$`m J`m VWm gmW hr {Z`{_V 
AmYma na Bgo EJ«modZ Ý`yOnona _| àH$m{eV {H$`m J`m& _oam Jm§d 
_oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V {d{^Þ J{V{d{Y`m| H$m Am`moOZ 
15 Jm§dm| `Wm JS>mIdmS>r, dê$So>, JwbmZr, dm\$Jm§d, OmdwbHo$, 
I¡aoZJa, Jmogmgr, {_Q>JwS>dmS>r, H$mÝhþa _ogmB©, I¡aodmS>r, 
IS>H$dmS>r, bmoZr, nmoÊSo>dmS>r, Ym_Zr Am¡a amZ_bm _| {H$`m 
J`m& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 
g^r d¡km{ZH$m|  Zo g_` g_` na ß`mO Ed§ bhgwZ H$s CÞV 
àm¡Úmo{JH$s Ho$ ~mao _| {H$gmZm| H$mo d¡km{ZH$ OmZH$mar CnbãY 
H$amB©& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) Zo _oam 
Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ZmoS>b A{YH$mar Ho$ ê$n _| 
J{V{d{Y`m| H$s ê$naoIm V¡`ma H$s Am¡a CZH$s {ZJamZr H$s& Hw$b 
{_bmH$a, _oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ VhV 92 J{V{d{Y`m| 
(OmJê$H$Vm g¥OZ, BÝQ>a\o$g ~¡R>H$ Am{X) Ho$ _mÜ`_ 15 Jm§dm| 
_| Hw$b 2033 {H$gmZm| H$mo bm^ nhþ§Mm`m J`m& 
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Fig. 14.1: Training on Rabi onion production technology and Swachhata programme at Wadgaon Pir on 
18 December 2020

{MÌ 14.1 : {XZm§H$ 18 {Xgå~a, 2020 H$mo dS>Jm§d nra _| ñdÀN>Vm H$m`©H«$_ Ed§ a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ 

dm{f©H$ à{VdoXZ 2020
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A total of 45 demonstrations on kharif, late kharif 

and rabi onion crop of ICAR-DOGR varieties viz., 

Bhima Super, Bhima Red, Bhima Raj, Bhima Dark 

Red, Bhima Shakti, Bhima Kiran, Bhima Light Red, 

Bhima Shweta, Bhima Shubhra and Bhima Safed 

were conducted in the villages adopted in this 

scheme. Total 37 training programmes on 

different topics such as; pest and disease 

management, rabi onion harvesting and storage, 

post-harvest  management ,  khari f  onion 

cultivation, nursery preparation, etc. were 

organized in the adopted villages in which total 

844 farmers were participated. The scientists of 

ICAR-DOGR were in constant touch with the 

villagers and visited identi�ied villages to address 

various technical issues in cultivation of various 

crops by the farmers. Many farmers got double 

income after adopting ICAR-DOGR technology in 

MGMG villages. There is tremendous increase in 

their socio-economic status after adoption of 

ICAR-DOGR technologies. 

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 2020) were done along with farmers of 

MGMG villages. 

Bg ̀ moOZm Ho$ VhV A§JrH¥$V {H$E JE Jm§dm| _| ̂ mH¥$AZwn - ß`mO 

Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s {H$ñ_m| `Wm ^r_m gwna, 

^r_m ao‹S>, ̂ r_m amO, ̂ r_m S>mH©$ ao‹S>, ̂ r_m e{º$, ̂ r_m {H$aU, 

^r_m bmBS> ao‹S>, ^r_m œoVm, ^r_m ew^«m Am¡a ^r_m g\o$X H$s 

Iar\$, nN>oVr Iar\$ Am¡a a~r ß`mO \$gb na Hw$b 45 A{J«_ 

n§{º$ àXe©Z bJmE JE& Bg ̀ moOZm Ho$ A§VJ©V A§JrH¥$V {H$E JE 

Jm§dm| _| {d{^Þ {df`m| ̀ Wm ZmerOrd Ed§ amoJ à~§YZ; a~r ß`mO 

H$s Vw‹S>mB© AWdm IwXmB© Ed§ ^ÊS>maU; Iar\$ ß`mO H$s IoVr; 

VWm Zg©ar V¡`ma H$aZm Am{X na Hw$b 37 à{ejU H$m`©H«$_ 

Am`mo{OV {H$E JE& BZ H$m`©H«$_m| _| Hw$b 844 {H$gmZm| Zo ̂ mJ 

boH$a bm^ CR>m`m& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 

{ZXoemb` Ho$ d¡km{ZH$ J«m_rUm| Ho$ gmW bJmVma gånH©$ _| Wo 

Am¡a CÝhm|Zo {MpÝhV Jm§dm| H$m Xm¡am {H$`m Vm{H$ dhm§ {H$gmZm| Ûmam 

{d{^Þ \$gbm| H$s IoVr _| AmZo dmbo VH$ZrH$s _wÔm| H$m g_mYmZ 

{H$`m Om gHo$& _oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ VhV A§JrH¥$V 

{H$E JE Jm§dm| _| AZoH$ {H$gmZm| Zo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 

AZwg§YmZ {ZXoemb` Ûmam {dH${gV àm¡Úmo{J{H$`m| H$mo AnZmH$a 

AnZr Am_XZr H$mo XmoJwZm H$a {b`m h¡& {ZXoemb` H$s 

àm¡Úmo{J{H$`m| H$mo AnZmZo Ho$ CnamÝV {H$gmZm| H$s gm_m{OH$ E§d 

Am{W©H$ pñW{V _| A^yVnyd© gwYma XoIZo H$mo {_bm h¡& 

_oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ VhV A§JrH¥$V {H$E JE Jm§dm| _| 

d¡km{ZH$m| H$s Q>r_ Zo ñdÀN>Vm Ho$ _hËd na OmJê$H$Vm àXmZ 

H$s& _oam Jm§d _oam Jm¡ad Ho$ VhV A§JrH¥$V {H$E JE Jm§dm| Ho$ 

{H$gmZm| Ho$ gmW ñdÀN> ^maV A{^`mZ (16 go 31 {Xgå~a, 

2020) Ho$ VhV {d{^Þ ñdÀN>Vm J{V{d{Y`m§ MbmBª JBª&
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Transfer of Technology

Am`mo{OV à{ejU
Training organized

àm¡Úmo{JH$s hñVm§VaU 

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Rabi Onion Production 
Technology

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

8 OZdar, 2020 
bmoZr, {Obm nwUo  
8 January, 2020 Loni, District 
Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Rabi Onion Production 
Technology

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

13 OZdar, 2020 
JwbmZr, nwUo {Obm 
13 January, 2020 Gulani, 
District Pune

nwUo {Obo go 28 {H$gmZ 
28 Farmers from 
District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
post-harvest 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

21 OZdar, 2020 
nm~b, nwUo {Obm 
21 January, 2020 Pabal, 
District Pune

nwUo {Obo go 30 {H$gmZ 
30 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO à~§YZ 
Late Kharif Onion 
Management 

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

23 OZdar, 2020 
I¡aoZJa, nwUo {Obm 
23 January, 2020 
Khairenagar, District Pune

nwUo {Obo go 23 {H$gmZ 
23 Farmers from 
District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
post-harvest 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

29 OZdar, 2020 
dê$So>, nwUo {Obm 
29 January, 2020 Varude, 
District Pune

nwUo {Obo go 27 {H$gmZ 
27 Farmers from 
District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
post-harvest 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

5 \$adar, 2020 
IS>H$dmS>r, nwUo {Obm 
5 February, 2020 
Khadakwadi, District Pune

nwUo {Obo go 30 {H$gmZ 
30 Farmers from 
District Pune

dm{f©H$ à{VdoXZ 2020
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ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
post-harvest 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

12 \$adar, 2020 
JS>mH$dmS>r, nwUo {Obm 
12 February, 2020 
Gadakhwadi, District Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
post-harvest 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

20 \$adar, 2020 
I¡aodmS>r, nwUo {Obm 
20 February, 2020 
Khairewadi, District Pune

nwUo {Obo go 24 {H$gmZ 
24 Farmers from 
District Pune

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ 
IoVr 
Scienti�ic Cultivation of 
Onion and Garlic

n[a`moOZm {ZXoeH$, AmË_m, 
MÝÐnwa 
Project Director, ATMA, 
Chandrapur

25 - 27 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo 
25-27 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

MÝÐnwa {Obo go 20 {H$gmZ 
20 Farmers from 
District Chandrapur

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ 
IoVr 
Scienti�ic Cultivation of 
Onion and Garlic

Zm~mS©>, Mm_amOZJa, H$Zm©Q>H$ 
NABARD, Chamrajnagar, 
Karnataka

26 - 28 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo 
26-28 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

H$m_amOZJa {Obm, H$Zm©Q>H$ 
go 25 {H$gmZ 
25 Farmers from 
District Chamrajnagar, 
Karnataka

JwUdÎmm ~rO CËnmXH$ 
Quality Seed Growers

EEgHo$AmB©, ZB© {X„r 
ASKI, New Delhi

26 \$adar - 26 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo 
26 February - 26 March, 2020 
ICAR-DOGR, Rajgurunagar, 
Pune

VmbwH$m IoS>, {Obm nwUo go 
20 {H$gmZ 
20 Farmers from Tal. 
Khed, District Pune

ß`mO Ed§ bhgwZ H$s 
ì`mdgm{`H$ IoVr 
Commercial Cultivation 
of Onion and Garlic

OZOmVr` Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
TSP, ICAR-DOGR, 
Rajgurunagar, Pune

5 - 7 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
5-7 March, 2020 ICAR-DOGR, 
Rajgurunagar, Pune

VmbwH$m Amå~oJm§d, nwUo {Obm 
go 14 {H$gmZ 
14 Farmers from Tal. 
Ambegaon, District 
Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
post-harvest 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

9 _mM©, 2020 
Ym_Zr, nwUo {Obm 
9 March, 2020 Dhamni, 
District Pune

nwUo {Obo go 27 {H$gmZ 
27 Farmers from 
District Pune

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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ß`mO Ed§ bhgwZ H$s d¡km{ZH$ 
IoVr 
Scienti�ic Cultivation of 
Onion and Garlic

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

11 - 13 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 11-13 

March, 2020 ICAR-DOGR, 
Rajgurunagar, Pune

VmbwH$m Amå~oJm§d, nwUo {Obm 
go 26 {H$gmZ 
26 Farmers from Tal. 
Ambegaon, District 
Pune

ß`mO Ed§ bhgwZ IoVr H$s 
CÞV àm¡Úmo{JH$s
Advance technology of 
onion and garlic 
cultivation

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

12 - 14 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
12-14 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

doVmbo, VmbwH$m IoS>, {Obm 
nwUo go 34 {H$gmZ 
34 Farmers from 
Vetale, Tal. Khed, 
District Pune

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ 
IoVr 
Scienti�ic Cultivation of 
Onion and Garlic

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo
SCSP, ICAR-DOGR, 
Rajgurunagar, Pune

16 - 18 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
16-18 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

AmS>Jm§d, nmB©Q>, VmbwH$m 
IoS>, {Obm nwUo go 28 
{H$gmZ 
28 Farmers from 
Adgaon, Pait, Tal. Khed, 
District Pune

Iar\$ ß`mO H$m Zg©ar à~§YZ 
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Rajgurunagar, Pune

19 _B©, 2020 
dm\$Jm§d, nwUo {Obm 
19 May, 2020 Wafgaon, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

Iar\$ _m¡g_ _| ß`mO H$m 
Zg©ar à~§YZ 
Onion nursery 
management in kharif  
season

Iar\$ _m¡g_ _| ß`mO H$m 
Zg©ar à~§YZ 
MGMG, ICAR-DOGR, 
Pune

21 _B©, 2020 
nmoÊSo>dmS>r, nwUo {Obm 
21 May, 2020 Pondewadi, 
District Pune

nwUo {Obo go 22 {H$gmZ 
22 Farmers from 
District Pune 

Iar\$ ß`mO Zg©ar H$s V¡`mar 
Preparation of kharif 
onion nursery

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

26 _B©, 2020 
bmoZr, nwUo {Obm 
26 May, 2020 Loni, District 
Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology

OZOmVr` Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
TSP, ICAR-DOGR, Pune

3 OyZ, 2020 
VboKa, nwUo {Obm 
3 June, 2020 Taleghar, 
District Pune

3 OyZ, 2020 
VboKa, nwUo {Obm 
30 Farmers from 
District Pune

Iar\$ ß`mO H$s Zg©ar  
àm¡Úmo{JH$s 
Kharif onion nursery 
technology

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

10 OyZ, 2020 
H$mÝhþa _ogmB©, nwUo {Obm 
10 June, 2020Kanhur Mesai, 
District Pune

nwUo {Obo go 23 {H$gmZ 
23 Farmers from 
District Pune

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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Iar\$ ß`mO H$m Zg©ar à~§YZ  
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

12 OyZ, 2020 
amZ_bm, nwUo {Obm 
12 June, 2020 Ranmala, 
District Pune

nwUo {Obo go 20 {H$gmZ
20 Farmers from 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo
SCSP, ICAR-DOGR, Pune

18 OyZ, 2020 
doVmbo, nwUo {Obm 
18 June, 2020 Vetale, District 
Pune

nwUo {Obo go 22 {H$gmZ 
22 Farmers from 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
SCSP, ICAR-DOGR, Pune

19 OyZ, 2020 
Hw$adÊS>r, nwUo {Obm 
19 June, 2020 Kurwandi, 
District Pune

nwUo {Obo go 24 {H$gmZ 
24 Farmers from 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
SCSP, ICAR-DOGR, Pune

20 OyZ, 2020 
nmB©Q>, nwUo {Obm 
20 June, 2020 Pait,  District 
Pune

nwUo {Obo go 22 {H$gmZ 
22 Farmers from 
District Pune

Iar\$ ß`mO H$m Zg©ar à~§YZ  
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

27 OyZ, 2020 
{_Q>JwS>dmS>r, nwUo {Obm 
27 June, 2020 Mitgudwadi, 
District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

Iar\$ ß`mO H$m Zg©ar à~§YZ 
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

3 OwbmB©, 2020 
I¡aoZJa, nwUo {Obm 
3 July, 2020 Khairenagar, 
District Pune

nwUo {Obo go 21 {H$gmZ 
21 Farmers from 
District Pune

Iar\$ ß`mO H$m Zg©ar à~§YZ 
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

7 OwbmB©, 2020 
OdwëHo$, nwUo {Obm 
7 July, 2020 Jawulke, District 
Pune

7 OwbmB©, 2020 
OmdwëHo$, nwUo {Obm 
20 Farmers from 
District Pune

Iar\$ ß`mO H$m Zg©ar à~§YZ 
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

20 OwbmB©, 2020 
IS>H$dmS>r, nwUo {Obm 
20 July, 2020 Khadakwadi, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

Iar\$ ß`mO H$m Zg©ar à~§YZ 
Kharif onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo
MGMG, ICAR-DOGR, 
Pune

24 OwbmB©, 2020 
Jmogmgr, nwUo {Obm 
24 July, 2020 Gosasi, District 
Pune

nwUo {Obo go 22 {H$gmZ 
22 Farmers from 
District Pune

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
Late kharif onion 
nursery management

 _oam Jm¡ad, ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

AJñV, 2020 
Ym_Zr, nwUo {Obm 
7 August, 2020 Dhamni, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
Late kharif onion 
nursery management

_oam Jm¡ad, ^mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

10 AJñV, 2020 
dê$So>, nwUo {Obm 
10 August, 2020 Varude, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
Late kharif onion 
nursery management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

19 AJñV, 2020 
JwbmZr, nwUo {Obm 
19 August, 2020 Gulani, 
District Pune

19 AJñV, 2020 
JwbmZr, nwUo {Obm 
22 Farmers from 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
SCSP, ICAR-DOGR, Pune

20 AJñV, 2020 
H$maoJm§d, nwUo {Obm 
20 August, 2020 Karegaon, 
District Pune

nwUo {Obo go 32 {H$gmZ 
32 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
Late kharif onion 
nursery management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

22 AJñV, 2020 
nmoÊXodmS>r, nwUo {Obm 
22 August, 2020 Pondewadi, 
District Pune

nwUo {Obo go 21 {H$gmZ 
21 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
Late kharif onion 
nursery management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

2 {gVå~a, 2020 
OdwëHo$, nwUo {Obm 
2 September, 2020 Jawulke, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

ß`mO IoVr H$s CÞV 
àm¡Úmo{JH$s 
Advance technology of 
onion cultivation

OZOmVr` Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
TSP, ICAR-DOGR, Pune

3 {gVå~a, 2020 
VboKa, nwUo {Obm 
3 September, 2020 Taleghar, 
District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
Late kharif onion 
nursery management

nN>oVr Iar\$ ß`mO H$m Zg©ar 
à~§YZ 
MGMG, ICAR-DOGR, 
Pune

8 {gVå~a, 2020 
H$mÝhþa _ogmB©, nwUo {Obm 
8 September, 2020 Kanhur 
Mesai, District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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{N>‹S>H$md H$aZo dmbo H$m{_©H$m| 
Ed§ IoV H$m_Jmam| Ho$ {bE 
gwajm h_oem na à{ejU 
Suraksha Hamesha 
training for spray men 
and farm worker

^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo, ~rEEgE\$ 
B§{S>`m àm. {b. VWm Ama E 
S>ãë`y B© N>mÌ, H¥${f H$m°boO, 
_mboJm§d  
ICAR-DOGR,BASF India 
Pvt. Ltd and RAWE 
Students, College of 
Agri., Malegaon

{gVå~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo 
9 September, 2020 ICAR-
DOGR, Rajgurunagar, Pune

nwUo {Obo go 100 {N>‹S>H$md 
H$aZo dmbo H$m{_©H$ Ed§ IoV 
H$m_Jma 
100 Spray men and 
Farm workers from 
District Pune

ß`mO H$m Zg©ar à~§YZ 
Onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

17 {gVå~a, 2020 
bmoZr, nwUo {Obm 
17 September, 2020 Loni, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

nwUo {Obo go 20 {H$gmZ 
Rabi Onion Production 
Technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
SCSP, ICAR-DOGR, Pune

2 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, 
nwUo 
2 October, 2020 ICAR-DOGR, 
Rajgurunagar, Pune

nwUo {Obo go 10 {H$gmZ 
10 Farmers from 
District Pune

a~r ß`mO H$m Zg©ar à~§YZ 
Rabi onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

3 Aºy$~a, 2020 
dm\$Jm§d, nwUo {Obm 
3 October, 2020 Wafgaon, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

a~r ß`mO H$m Zg©ar à~§YZ 
Rabi onion nursery 
management

a~r ß`mO H$m Zg©ar à~§YZ 
MGMG, ICAR-DOGR, 
Pune

15 Aºy$~a, 2020 
Jmogmgr, nwUo {Obm 
15 October, 2020 Gosasi, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

nwUo {Obo go 20 {H$gmZ 
Rabi onion nursery 
management

nwUo {Obo go 20 {H$gmZ 
MGMG, ICAR-DOGR, 
Pune

7 Aºy$~a, 2020 
I¡aodmS>r, nwUo {Obm 
17 October, 2020 Khairewadi, 
District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

ß`mO H§$X Ed§ ~rO CËnmXZ 
àm¡Úmo{JH$s 
Onion bulb and seed 
production technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa,  nwUo 
 SCSP, ICAR-DOGR, Pune

19 Aºy$~a, 2020 
H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr, nwUo 
{Obm 
19 October, 2020 KVK, 
Baramati, District Pune

nwUo {Obo go 36 {H$gmZ 
36 Farmers from 
District Pune

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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H$bm ~m`moQ>oH$ àm. {b. Ho$ 
gmW gh`moJ H$aHo$ ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa,  nwUo 
Ûmam {dH${gV {Z`§{ÌV ß`mO 
^ÊS>maU g§aMZm àm¡Úmo{JH$s   
Controlled Onion 
Storage Structure 
Technology developed 
by ICAR-DOGR, Pune in 
collaboration with Kala 
Biotech Pvt. Ltd. 

H$bm ~m`moQ>oH$ àm. {b., nwUo 
Kala Biotech Pvt. Ltd., 
Pune

20 Aºy$~a, 2020 
H$bm OoZgoQ> àm. {b., MmH$U, 
nwUo {Obm 
20 October, 2020 Kala Genset 
Pvt Ltd., Chakan, District 
Pune

4 nwUo {Obo go 40 {hVYmaH$  
4 Stakeholders from 
District Pune

a~r ß`mO H$m Zg©ar à~§YZ 
Rabi onion nursery 
management

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
MGMG, ICAR-DOGR, 
Pune

22 Aºy$~a, 2020 
dê$So>, nwUo {Obm 
22 October, 2020 Varude, 
District Pune

22 Aºy$~a, 2020 
dê$So>, nwUo {Obm 
20 Farmers from 
District Pune

ß`mO IoVr H$s CÞV 
àm¡Úmo{JH$s 
Advance technology of 
onion cultivation

ES>rQ>r, ~mam_Vr, AmË_m, 
Ah_XZJa Ed§ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa,  nwUo
ADT, Baramati, ATMA, 
Ahmednagar& ICAR-
DOGR, Pune

30 Aºy$~a, 2020 
{_aOJm§d, VmbwH$m H$O©V, {Obm 
Ah_XZJa 
30 October, 2020 Mirajgaon, 
Tal. Karjat, District 
Ahmednagar

Ah_XZJa {Obo go 150 
{H$gmZ 
150 Farmers from 
District Ahmednagar

ß`mO IoVr Ed§ ~rO CËnmXZ 
àm¡Úmo{JH$s 
Onion cultivation and 
seed production 
technology

ES>rQ>r, ~mam_Vr, AmË_m, 
Ah_XZJa Ed§ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa,  nwUo
ADT, Baramati, ATMA, 
Ahmednagar& ICAR-
DOGR, Pune

30 Aºy$~a, 2020 
H$moaoJm§d, VmbwH$m H$O©V, {Obm 
Ah_XZJa 
30 October, 2020 Koregaon, 
Tal. Karjat, District 
Ahmednagar

àJV ß`mO IoVr àm¡Úmo{JH$s 
Ed§ _mH}$qQ>J 
100 Farmers from 
District Ahmednagar

àJV ß`mO IoVr àm¡Úmo{JH$s Ed§ 
_mH}$qQ>J 
Advance onion 
cultivation technology 
and Marketing

ES>rQ>r, ~mam_Vr, AmË_m, 
Ah_XZJa Ed§ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa,  nwUo
ADT, Baramati, ATMA, 
Ahmednagar& ICAR-
DOGR, Pune

31 Aºy$~a, 2020 
AaUJm§d, VmbwH$m Om_IoS>, {Obm 
Ah_XZJa 
31 October, 2020 Arangaon, 
Tal. Jamkhed, District 
Ahmednagar

ß`mO _| ZmerOrd Ed§ amoJ 
à~§YZ 
75 Farmers from 
District Ahmednagar

ß`mO _| ZmerOrd Ed§ amoJ 
à~§YZ 
Pest and Disease 
Management in onion 

ES>rQ>r, ~mam_Vr, AmË_m, 
Ah_XZJa Ed§ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa,  nwUo
ADT, Baramati, ATMA, 
Ahmednagar& ICAR-
DOGR, Pune

31 Aºy$~a, 2020 
{PH«$s, VmbwH$m Om_IoS>, {Obm 
Ah_XZJa 
31 October, 2020 Zikri, Tal. 
Jamkhed, District 
Ahmednagar

Ah_XZJa {Obo go 50 
{H$gmZ 
50 Farmers from 
District Ahmednagar

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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a~r ß`mO CËnmXZ 
Rabi Onion Production 

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo
MGMG, ICAR-DOGR, 
Pune

4 Zdå~a, 2020 
JS>mH$dmS>r, nwUo {Obm 
4 November, 2020 
Gadakhwadi, District Pune

a~r ß`mO H$m Zg©ar à~§YZ 
20 Farmers from 
District Pune

a~r ß`mO H$m Zg©ar à~§YZ 
Nursery Management of 
Rabi Onion 

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo
MGMG, ICAR-DOGR, 
Pune

10 Zdå~a, 2020 
JwbmZr, nwUo {Obm 
10 November, 2020 Gulani, 
District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

a~r ß`mO H$s Zg©ar  
Rabi Onion Nursery 

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo
MGMG, ICAR-DOGR, 
Pune

27 Zdå~a, 2020 
amZ_bm, nwUo {Obm 
27 November, 2020 Ranmala, 
District Pune

ß`mO H$s CËnmXZ Ed§ 
^ÊS>maU àm¡Úmo{JH$s 
27 Farmers from 
District Pune

ß`mO H$s CËnmXZ Ed§ ^ÊS>maU 
àm¡Úmo{JH$s 
Onion production and 
storage technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
ICAR-DOGR, 
Rajgurunagar, Pune

2 - 4 {Xgå~a, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
2-4 December, 2020 ICAR-
DOGR, Rajgurunagar, Pune

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
10 Farmers from 
District Wardha

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Rabi Onion Production 
Technology

AZwgy{MV Om{V Cn-`moOZm, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo Ed§ 
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
SCSP, ICAR-DOGR, Pune 
and KVK, Narayangaon

9 {Xgå~a, 2020 
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
9 December, 2020 KVK, 
Narayangaon

nwUo {Obo go 50 {H$gmZ 
50 Farmers from 
District Pune

Iar\$ ß`mO H$s Vw‹S>mB© 
Kharif Onion Harvesting

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

15 {Xgå~a, 2020 
{_Q>JwS>dmS>r, nwUo {Obm 
15 Dec, 2020 Mitgudwadi, 
District Pune

nwUo {Obo go 23 {H$gmZ 
23 Farmers from 
District Pune

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Rabi Onion Production 
Technology

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

18 {Xgå~a, 2020 
dS>Jm§d nra, {Obm nwUo 
18 December, 2020 Wadgaon 
Pir, District Pune

nwUo {Obo go 25 {H$gmZ 
25 Farmers from 
District Pune

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Rabi Onion Production 
Technology

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

28 {Xgå~a, 2020 
I¡aoZJa, nwUo {Obm 
28 December, 2020 
Khairenagar, District Pune

nwUo {Obo go 20 {H$gmZ 
20 Farmers from 
District Pune

a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Rabi Onion Production 
Technology

_oam Jm§d - _oam Jm¡ad, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, nwUo 
MGMG, ICAR-DOGR, 
Pune

30 {Xgå~a, 2020 
dm\$Jm§d, nwUo {Obm 
30 December, 2020 Wafgaon, 
District Pune

nwUo {Obo go 26 {H$gmZ 
26 Farmers from 
District Pune

à{ejU H$m {df` 
Topic of Training

àm`moOH$ EooÝgr 
Sponsoring Agency

{XZm§H$ Ed§ Am`moOZ ñWb
Date and Venue

à{V^m{J`m| H$s g§»`m
No. of Participants
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Participation in Exhibition

{XZm§H$
Date

Ad{Y
Duration

àXe©Zr 
Exhibition

bm^mpÝdV 
Bene�iciaries

Am`moOH
Organizer

Am`moOZ
Venue

9 - 12 OZdar, 2020 
9-12 January, 2020

4 {XZ 
4 days

½bmo~b \$m_©g© 
Global Farmers 
2020

_hmamï´> go {H$gmZ 
Farmers from 
Maharashtra

J«m_moÞ{V, 
Zmam`UJm§d 
Gramonnati, 
Narayangaon

H¥${f {dkmZ Ho$ÝÐ, 
Zmam`UJm§d 
KVK, 
Narayangaon

16 - 19 OZdar, 
2020 
16-19 January, 2020

4 {XZ 
4 days

H¥$fH$ 2020 
Krushik 2020

_hmamï´> go {H$gmZ 
Farmers from 
Maharashtra

ES>rQ>r, ~mam_Vr 
ADT, Baramati

H¥${f {dkmZ Ho$ÝÐ, 
~mam_Vr
KVK, Baramati

28 - 29 \$adar, 2020 
28-29 February, 2020

2 {XZ 
2 days

{dkmZ àXe©Z
Science 
Exhibition

{dkmZ àXe©Z
Students from 
Maharashtra

{dkmZ àXe©Z
GMRT, Khodad, 
Narayangaon

OrE_AmaQ>r, 
ImoS>X>, Zmam`UJm§d 
GMRT, Khodad, 
Narayangaon

àXe©Zr _| à{V^m{JVm 

Lectures delivered

àñVwV ì`m»`mZ 

{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue

dr. _hmOZ/V. Mahajan

ß`mO H$s CËnmXZ àm¡Úmo{JH$s
Onion production 
technology

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d Ûmam ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s na à{ejU H$m`©H«$_
Training on Onion production technology 
organized by KVK, Narayangaon

10 OZdar, 2020 
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d
10 January 2020 KVK, 
Narayangaon

ß`mO H$m H§$X CËnmXZ 
Onion Bulb Production

OZOmVr` Cn-`moOZm Ho$ VhV ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO d bhgwZ H$s 
ì`mdgm{`H$ IoVr na VrZ {Xdgr` à{ejU H$m`©H«$_ 
Training on Commercial cultivation of onion and 
garlic under TSP organized by ICAR-DOGR, 
Rajgurunagar, Pune

5 - 7 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
5-7 March 2020 ICAR-
DOGR, Rajgurunagar, Pune

ß`mO H$m H§$X CËnmXZ 
Onion Bulb Production

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO d bhgwZ H$s d¡km{ZH$ IoVr na 
VrZ {Xdgr` à{ejU H$m`©H«$_ 
Training on Scienti�ic cultivation of onion and garlic 
organized by ICAR-DOGR, Rajgurunagar, Pune

11 - 13 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
11-13 March 2020 ICAR-
DOGR, Rajgurunagar, Pune

ß`mO H$m H§$X CËnmXZ 
Onion Bulb Production

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO d bhgwZ H$s d¡km{ZH$ IoVr na 
VrZ {Xdgr` à{ejU H$m`©H«$_ 
Training on Scienti�ic cultivation of onion and garlic 
organized by ICAR-DOGR, Rajgurunagar, Pune

12 - 14 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
12-14 March 2020 ICAR-
DOGR, Rajgurunagar, Pune
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ß`mO H$m H§$X CËnmXZ 
Onion Bulb Production

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO d bhgwZ H$s d¡km{ZH$ IoVr na 
VrZ {Xdgr` à{ejU H$m`©H«$_ 
Training on Scienti�ic cultivation of onion and garlic 
organized by ICAR-DOGR, Rajgurunagar, Pune

16 - 18 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
16-18 March 2020 ICAR-
DOGR, Rajgurunagar, Pune

dV©_mZ n[aÑí`, {H$ñ_r` gånXm 
VWm ß`mO _| Zg©ar à~§YZ 
Present scenario, varietal 
wealth and nursery 
management in onion 

¥${f {dkmZ Ho$ÝÐ, EgS>r, H¥${f {dœ{dÚmb`, IoS>~«h_m, JwOamV 
Ûmam ß`mO _| dV©_mZ n[aÑí`, {H$ñ_r` gånXm Ed§ Zg©ar à~§YZ 
na à{ejU H$m`©H«$_ 
Training on Present scenario, varietal wealth and 
nursery management in onion (Virtual) organised 
by KVK, SD, Agril. Univ., Khedbrahma, Gujarat

26 _B©, 2020 
IoS>~«h_m, JwOamV 
26 May 2020 Khedbrahma 
(Gujarat)

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology 

H¥${f {dkmZ Ho$ÝÐ, ~m^boœa, _hmamï´> Ûmam Iar\$ ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s na Am`mo{OV dÀ`w©b à{ejU 
Training on Kharif onion production technology 
(Virtual) organized by KVK, Babhleshwar, 
Maharashtra

26 OyZ, 2020 
H¥${f {dkmZ Ho$ÝÐ, ~m^boœa
26 June 2020 KVK, 
Babhaleshwar

H¥${f AZwg§YmZ _| amO^mfm {hÝXr 
H$m _hËd
Krishi Anusandhan me 
Rajbhasha Hindi ka 
mahatva 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam Am`mo{OV Oy_ ~¡R>H$ 
Zoom meeting organized by ICAR-DOGR, 
Rajgurunagar, Pune

17 {gVå~a, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
17 September 2020 ICAR-
DOGR, Rajgurunagar, Pune

a~r _m¡g_ Ho$ {bE ß`mO {H$ñ_m| 
H$m M`Z, Zg©ar Ed§ nmofH$ VËd 
à~§YZ 
Selection of onion 
varieties, nursery and 
nutrient management for 
rabi season 

{H$gmZ g§dmX, nwUo Ûmam a~r _m¡g_ Ho$ {bE ß`mO {H$ñ_m| H$m 
M`Z, Zg©ar Ed§ nmofH$ VËd à~§YZ na Am`mo{OV dÀ`w©b 
à{ejU 
Training on Selection of onion varieties, nursery 
and nutrient management for rabi season (Virtual) 
organized by Kisan Sanwad, Pune

1 Aºy$~a, 2020 
{H$gmZ g§dmX, nwUo 
1 October 2020 Kisan 
Samwad, Pune

JwUdÎmm ß`mO CËnmXZ Ho$ {bE 
IanVdma Ed§ nmXn gwajm 
à~§YZ 
Weed and plant 
protection management 
for quality onion 
production

{H$gmZ g§dmX, nwUo Ûmam JwUdÎmm ß`mO CËnmXZ Ho$ {bE 
IanVdma Ed§ nmXn gwajm {df` na Am`mo{OV dÀ`w©b à{ejU 
Training on Weed and plant protection 
management for quality onion production (Virtual) 
organized by Kisan Sanwad, Pune

8 Aºy$~a, 2020 
{H$gmZ g§dmX, nwUo 
8 October 2020 Kisan 
Samwad, Pune

ß`mO H$m ~rO CËnmXZ
Onion seed production 

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO IoVr 
H$s CÞV àm¡Úmo{JH$s na Am`mo{OV  à{ejU H$m`©H«$_ 
Training on Advance technology of onion 
cultivation organized by ADT, Baramati, ATMA, 
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

30 Aºy$~a, 2020
{_aOJm§d, VmbwH$m H$O©V, {Obm 
Ah_XZJa  
30 October 2020 
Mirajgaon, Tal. Karjat, 
District Ahmednagar

{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue
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ß`mO H$m JwUdÎmm ~rOmoËnmXZ H$s 
{d{Y 
Method of quality seed 
production of onion

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO IoVr 
Ed§ ~rO CËnmXZ àm¡Úmo{JH$s na Am`mo{OV  à{ejU H$m`©H«$_ 
Training on Onion cultivation and seed production 
technology organized by ADT, Baramati, ATMA, 
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

30 Aºy$~a, 2020  H$moaoJm§d, 
VmbwH$m H$O©V, {Obm Ah_XZJa 
30 October 2020 
Koregaon, Tal. Karjat, 
District Ahmednagar

ß`mO ~rO CËnmXZ 
Onion seed production 

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO IoVr 
H$s CÞV àm¡Úmo{JH$s Ed§ _mH}$qQ>J na Am`mo{OV  à{ejU 
H$m`©H«$_ 
Training on Advance onion cultivation technology 
and marketingorganized by ADT, Baramati, ATMA, 
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

31 Aºy$~a, 2020 AaUJm§d, 
VmbwH$m Om_IoS>, {Obm 
Ah_XZJa 
31 October 2020 
Arangaon, Tal. Jamkhed, 
District Ahmednagar

ß`mO Ho$ JwUdÎmm ~rO CËnmXZ 
H$s {d{Y 
Method of quality seed 
production of onion

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO _| 
ZmerOrd Ed§ amoJ à~§YZ na Am`mo{OV  à{ejU H$m`©H«$_ 
Training on Pest and Disease Management in onion 
organized by ADT, Baramati, ATMA, Ahmednagar & 
ICAR-DOGR, Rajgurunagar, Pune

31 Aºy$~a, 2020 {PH$ar, 
VmbwH$m Om_IoS>, {Obm 
Ah_XZJa 
31 October 2020 Zikri, Tal. 
Jamkhed, District 
Ahmednagar

hmBS´>monm°{ZŠg
Hydroponics 

Eg E Or B©, {dœ{dÚmb`, BÝXm¡a Ûmam hmBS´>monm°{ZŠg na 
Am`mo{OV à{ejU H$m`©H«$_
Training on Hydrophonics organized SAGE, 
University, Indore

29 {Xgå~a, 2020  BÝXm¡a, 
_Ü` àXoe 
29 December 2020 Indore 
(M.P.)

E.Oo. Jwám/A.J. Gupta

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on Scienti�ic cultivation of 
onion and garlic 

25 - 27 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
25-27 Feb, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_ Ûmam àm`mo{OV 
JwUdÎmm ~rO CËnmXH$ na Vrg {Xdgr` à{ejU H$m`©H«$_ 
Thirty days training on Quality seed grower 
sponsored by Agriculture Skill Council of India 
(ASCI), Gurugram 

25 \$adar - 25 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
25 Feb-25 March, 2020 
ICAR-DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_|
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on Scienti�ic cultivation of 
onion and garlic 

26 - 28 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
26-28 Feb, 2020 ICAR-
DOGR, Pune
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ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_ Ûmam àm`mo{OV 
JwUdÎmm ~rO CËnmXH$ na Vrg {Xdgr` à{ejU H$m`©H«$_ 
Thirty days training on Quality seed grower 
sponsored by Agriculture Skill Council of India 
(ASCI), Gurugram 

26 \$adar - 26 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
26 Feb-26, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ na OZOmVr` 
Cn-`moOZm H$m _hËd d 
g§^mdZm
Importance and scope of 
TSP on onion and garlic 

OZOmVr` Cn-`moOZm Ho$ VhV ß`mO Ed§ bhgwZ H$s 
ì`mdgm{`H$ IoVr na VrZ {Xdgr` à{ejU Ed§ OmJê$H$Vm 
H$m`©H«$_ 
Three days training-cum-awareness programme on 
Commercial cultivation of onion and garlic under 
TSP

5 - 7 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
5-7 March, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

OZOmVr` Cn-`moOZm Ho$ VhV ß`mO Ed§ bhgwZ H$s 
ì`mdgm{`H$ IoVr na VrZ {Xdgr` à{ejU Ed§ OmJê$H$Vm 
H$m`©H«$_ 
Three days training-cum awareness programme on 
Commercial cultivation of onion and garlic under 
TSP

5 - 7 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
5-7 March, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on scienti�ic cultivation of 
onion and garlic 

11 - 13 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
11-13 March, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on Scienti�ic cultivation of 
onion and garlic 

2 - 14 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
12-14 March, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on Scienti�ic cultivation of 
onion and garlic 

16 - 18 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
16-18 March, 2020 ICAR-
DOGR, Pune

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on Scienti�ic cultivation of 
onion and garlic 

17 - 19 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
17-19 March, 2020 ICAR-
DOGR, Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
technology

Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na à{ejU 
Training on Kharif onion production technology 

3 OyZ, 2020 
VboKa, nwUo {Obm 
3 June, 2020  Taleghar, 
Pune
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ß`mO H$s ì`mdgm{`H$ IoVr
Commercial cultivation of 
onion 

ß`mO H$s ì`mdgm{`H$ IoVr na à{ejU
Training on Commercial cultivation of onion 

3 {gVå~a, 2020 
VboKa, nwUo {Obm 
3 Sept, 2020 Taleghar, 
Pune

bhgwZ H$s d¡km{ZH$ IoVr Ed§ 
ß`mO H$m JwUdÎmm ~rO CËnmXZ 
Scienti�ic cultivation of 
garlic and quality seed 
production of onion

ß`mO Ed§ bhgwZ Ho$ JwUdÎmm ~rO CËnmXZ na à{ejU Ed§ 
OmJê$H$Vm H$m`©H«$_ 
Training-cum-awareness programme on Quality 
seed production of onion and garlic 

16 - 17 Aºy$~a, 2020 
Zmam`Unwa, {_Om©nwa 
16-17 Oct, 2020 
Narayanpur, Mirzapur 

ß`mO Ed§ bhgwZ H$s CÞV 
{H$ñ_| 
Improved varieties of 
onion and garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training on Scienti�ic cultivation of 
onion and garlic 

22 - 24 {Xgå~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
22-24 Dec, 2020 ICAR-
DOGR, Pune

Eg.Oo. Jmd§So>/ S. J. Gawande

AmB[ag `obmo ñnm°Q> dm`ag  : 
EH$ {dh§J_ Ñ{ï> na AJ«Ur 
àñVw{VH$aU 
Lead presentation on Iris 
yellow spot virus: An 
overview

ß`mO H§$X, ~rO CËnmXZ VWm {W«ßg H$m à^md, AmB[ag `obmo 
ñnm°Q> dm`ag H$m EH$ doŠQ>a na Am`mo{OV do~rZma 
Webinar on 'Onion Bulb, Seed Production and 
Impact of Thrips, a Vector of Iris yellow spot virus'  

24 Aºy$~a, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-
DOGR, Rajgurunagar, Pune

Eg.Eg. JmS>Jo/S. S. Gadge

a~r _m¡g_ Ho$ {bE ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s 
Onion Production 
Technology for rabi 
season

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Rabi Onion Production Technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

8 OZdar, 2020 
bmoZr, nwUo {Obm 
8 January, 2020 Loni, 
District Pune

a~r _m¡g_ Ho$ {bE ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s 
Onion Production 
Technology for rabi 
season

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Rabi Onion Production Technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

13 OZdar, 2020 
JwbmZr, nwUo {Obm 
13 January, 2020 Gulani, 
District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Harvesting and post-
harvest management of 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$s Vw‹S>mB© Ed§ 
\$gbmoÎma à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion Harvesting and post-harvest 
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

21 OZdar, 2020 
nm~b, nwUo {Obm 
21 January, 2020 Pabal, 
District Pune
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nN>oVr Iar\$ ß`mO à~§YZ
Late Kharif Onion 
Management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V nN>oVr Iar\$ ß`mO H$m 
à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Late Kharif Onion Management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

23 OZdar, 2020 
I¡aoZJa, nwUo {Obm 
23 January, 2020 
Khairenagar, District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Harvesting and post-
harvest management of 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$s Vw‹S>mB© Ed§ 
\$gbmoÎma à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion Harvesting and post-harvest 
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

29 OZdar, 2020 
dê$So>, nwUo {Obm 
29 January, 2020 Varude, 
District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Harvesting and post-
harvest management of 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$s Vw‹S>mB© Ed§ 
\$gbmoÎma à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion Harvesting and post-harvest 
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

5 \$adar, 2020 
IS>H$dmS>r, nwUo {Obm 
5 February, 2020 
Khadakwadi, District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Harvesting and post-
harvest management of 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$s Vw‹S>mB© Ed§ 
\$gbmoÎma à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion Harvesting and post-harvest 
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

12 \$adar, 2020 
JS>mIdmS>r, nwUo {Obm 
12 February, 2020 
Gadakhwadi, District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Harvesting and post-
harvest management of 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$s Vw‹S>mB© Ed§ 
\$gbmoÎma à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion Harvesting and post-harvest 
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

20 \$adar, 2020 
I¡aodmS>r, nwUo {Obm 
20 February, 2020 
Khairewadi, District Pune

{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V _| gwYma H$aZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

n[a`moOZm {ZXoeH$, AmË_m, MÝÐnwa VWm ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ûmam AmË_m ñH$s_ Ho$ VhV ß`mO 
Ed§ bhgwZ H$s d¡km{ZH$ IoVr na Am`mo{OV à{ejU 
Training on Scienti�ic Cultivation of Onion and 
Garlic organized under ATMA scheme by Project 
Director, ATMA, Chandrapur and ICAR-DOGR, 
Rajgurunagar, Pune

25 - 27 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
25-27 February, 2020 
ICAR-DOGR, Rajgurunagar, 
Pune

{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V _| gwYma H$aZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

Zm~mS©>, Mm_amOZJa VWm ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ûmam ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr 
na Am`mo{OV à{ejU
Training on Scienti�ic Cultivation of Onion and 
Garlic organized by NABARD, Chamrajnagar, 
Karnataka and ICAR-DOGR, Rajgurunagar, Pune

26 - 28 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
26-28 February, 2020 
ICAR-DOGR, Rajgurunagar, 
Pune
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{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V _| gwYma H$aZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_ VWm 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam JwUdÎmm ~rO CËnmXH$ na Vrg {Xdgr` 
à{ejU H$m`©H«$_ 
Training on Quality Seed Growers organized by 
ASKI, New Delhi and ICAR-DOGR, Rajgurunagar, 
Pune

26 \$adar go 26 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
26 February-26 Narch, 
2020 ICAR-DOGR, 
Rajgurunagar, Pune

{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V H$mo gwYmaZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm Ho$ VhV ß`mO Ed§ 
bhgwZ H$s ì`mdgm{`H$ IoVr na à{ejU H$m`©H«$_ 
Training on Commercial Cultivation of Onion and 
Garlic organized under TSP by ICAR-DOGR, 
Rajgurunagar, Pune

5 - 7 _mM©, 2020 ^mH¥$AZwn 
- ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
5-7 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Harvesting and post-
harvest management of 
onion

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$s Vw‹S>mB© Ed§ 
\$gbmoÎma à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion Harvesting and post-harvest 
management organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

9 _mM©, 2020 
Ym_Zr, nwUo {Obm 
9 March, 2020 Dhamni, 
District Pune

{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V _| gwYma bmZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V ß`mO Ed§ bhgwZ H$s 
d¡km{ZH$ IoVr na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Scienti�ic Cultivation of Onion and 
Garlic organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

11 - 13 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
11-13 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V _| gwYma bmZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V ß`mO Ed§ bhgwZ IoVr 
H$s àJV àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Advance technology of onion and garlic 
cultivation organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

12 - 14 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
12-14 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

{H$gmZm| H$s gm_m{OH$ Am{W©H$ 
pñW{V _| gwYma bmZo _| ñd`§ 
ghm`Vm g_yh H$s ^y{_H$m
Role of Self Help Group in 
increasing socio-
economic status of 
farmers

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V ß`mO Ed§ bhgwZ H$s 
d¡km{ZH$ IoVr na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Scienti�ic Cultivation of Onion and 
Garlic organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

16 - 18 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
16-18 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

Iar\$ _m¡g_ _| ß`mO \$gb _| 
Zg©ar à~§YZ 
Nursery management of 
onion crop in kharif 
season

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V Iar\$ ß`mO H$m Zg©ar 
à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

19 _B©, 2020 
dm\$Jm§d, nwUo {Obm 
19 May, 2020 Wafgaon, 
District Pune

dm{f©H$ à{VdoXZ 2020
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{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue

Iar\$ ß`mO Zg©ar V¡`ma H$aZm 
Preparation of kharif 
onion nursery

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V ß`mO H$m Zg©ar à~§YZ na 
Am`mo{OV à{ejU H$m`©H«$_ 
Training on Onion nursery management in 
kharifseason organized under MGMG by ICAR-
DOGR, Rajgurunagar, Pune

21 _B©, 2020 
nmoÊXodmS>r, nwUo {Obm 
21 May,2020 Pondewadi, 
District Pune

Iar\$ ß`mO Zg©ar H$m à~§YZ 
Kharif onion nursery 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V Iar\$ ß`mO H$s Zg©ar 
V¡`ma H$aZm  na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Preparation of Kharif onion nursery 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

26 _B©, 2020 
bmoZr, nwUo {Obm 
26May,2020 Loni, District 
Pune

Iar\$ _m¡g_ _| ß`mO Zg©ar H$m 
à~§YZ 
Onion nursery 
management in kharif 
season 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V Iar\$ ß`mO H$s Zg©ar 
àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Kharif onion nursery technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

10 June,2020 K10 OyZ, 
2020 
H$mZhþa _ogmB©, nwUo {Obm 
anhurMesai, District Pune

Iar\$ ß`mO Zg©ar H$m à~§YZ
Kharif onion nursery 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam _oam 
Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ A§VJ©V Iar\$ ß`mO H$m Zg©ar 
à~§YZ na Am`mo{OV à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

12 OyZ, 2020 
amZ_mbm, nwUo {Obm 
12 June, 2020 Ranmala, 
District Pune

Iar\$ ß`mO IoVr H$s CÞV 
àm¡Úmo{JH$s 
Advance technology of 
Kharif onion cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on Kharif onion production technology 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

18 OyZ, 2020 
doVmbo, nwUo {Obm 
18 June,2020 Vetale, 
District Pune

Iar\$ ß`mO IoVr H$s CÞV 
àm¡Úmo{JH$s 
Advance technology of 
kharif onion cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on Kharif onion production technology 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

19 OyZ, 2020 
Hw$adÝS>r, nwUo {Obm 
19 June, 2020 Kurwandi, 
District Pune

Iar\$ ß`mO IoVr H$s CÞV 
àm¡Úmo{JH$s 
Advance technology of 
kharif onion cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on Kharif onion production technology 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

20 OyZ, 2020 
nmB©Q>, nwUo {Obm 
20 June, 2020 Pait, District 
Pune
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{df` 
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Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue

Iar\$ ß`mO CËnmXZ _| Zg©ar 
à~§YZ 
Nursery management in 
kharif onion production

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$m Zg©ar à~§YZ na à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

27 OyZ, 2020 
{_Q>JwS>dmS>r, nwUo {Obm 
27 June, 2020 Mitgudwadi, 
District Pune

Iar\$ ß`mO Zg©ar H$m à~§YZ
Kharif onion nursery 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

3 OwbmB©, 2020 
I¡aoZJa, nwUo {Obm 
3 July, 2020 Khairenagar, 
District Pune

Iar\$ ß`mO Zg©ar H$m à~§YZ
Kharif onion nursery 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

7 OwbmB©, 2020 
OmdwëHo$, nwUo {Obm 
7 July, 2020 Jawulke, 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
Technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$m Zg©ar à~§YZ na à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

20 OwbmB©, 2020 
IS>H$dmS>r, nwUo {Obm 
20 July,2020 Khadakwadi, 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif onion production 
Technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

24 OwbmB©, 2020 
Jmogmgr, nwUo {Obm 
24 July,2020 Gosasi, 
District Pune

ß`mO \$gb _| nN>oVr Iar\$ 
Zg©ar à~§YZ 
Late kharif nursery 
Management of onion 
crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$m Zg©ar à~§YZ na à{ejU H$m`©H«$_ 
Training on Late kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

7 AJñV, 2020 
Ym_Zr, nwUo {Obm 
7 August, 2020 
Dhamni,District Pune

nN>oVr Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Late kharif onion 
production technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
nN>oVr Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Late kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

10 AJñV, 2020 
dê$So>, nwUo {Obm 
10 August, 2020 Varude, 
District Pune

dm{f©H$ à{VdoXZ 2020
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nN>oVr Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Late kharif onion 
production technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
nN>oVr Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Late kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

19 AJñV, 2020 
JwbmZr, nwUo {Obm 
19 August, 2020 Gulani, 
District Pune

Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Kharif Onion Production 
Technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm  Ho$ VhV 
Iar\$ ß`mO H$s CËnmXZ àm¡Úmo{JH$s na  à{ejU H$m`©H«$_ 
Training on Kharif Onion Production Technology 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

20 AJñV, 2020 
H$maoJm§d, nwUo {Obm 
20 August, 2020 Karegaon, 
District Pune

ß`mO \$gb _| nN>oVr Iar\$ H$m 
Zg©ar à~§YZ 
Late kharif nursery 
Management of onion 
crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
nN>oVr Iar\$ ß`mO H$m Zg©ar à~§YZ na à{ejU H$m`©H«$_ 
Training on Late kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

22 AJñV, 2020 
nmoÊXodmS>r, nwUo {Obm 
22 August, 2020 
Pondewadi, District Pune

nN>oVr Iar\$ ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s 
Late kharif onion 
production technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
nN>oVr Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Late kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

2 {gVå~a, 2020 
OmdwëHo$, nwUo {Obm 
2 September, 2020 
Jawulke,District Pune

ß`mO H$s CËnmXZ àm¡Úmo{JH$s
Onion production 
technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam OZOmVr` Cn-`moOZm Ho$ VhV ß`mO H$s 
IoVr H$s CÞV àm¡Úmo{JH$s na  à{ejU H$m`©H«$_ 
Training on Advance technology of onion 
cultivation organized under TSP by ICAR-DOGR, 
Rajgurunagar, Pune

3 {gVå~a, 2020 
VboKa, nwUo {Obm 
3 September, 2020 
Taleghar, District Pune

3 {gVå~a, 2020 
VmboKa, nwUo {Obm 
Late kharif onion 
production technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
nN>oVr Iar\$ ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Late kharif onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

8 {gVå~a, 2020 
H$mZhþa _ogmB©, nwUo {Obm 
8 September, 2020 
KanhurMesai, District 
Pune

ß`mO \$gb _| Zg©ar à~§YZ 
àm¡Úmo{JH$s 
Nursery management 
technology in onion crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Onion nursery management organized 
under MGMG by ICAR-DOGR, Rajgurunagar, Pune

17 {gVå~a, 2020 
bmoZr, nwUo {Obm 
17 September, 2020 
Loni,District Pune

a~r ß`mO H$s CÞV àm¡Úmo{JH$s 
Advance technology of 
rabi cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm  Ho$ VhV 
a~r ß`mO CËnmXZ H$s àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on Rabi onion production technology 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

2 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
2 October, 2020 ICAR-
DOGR, Rajgurunagar, Pune

{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue
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{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue

a~r IoVr H$s CÞV àm¡Úmo{JH$s 
Advance technology of 
rabi cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Rabi onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

3 Aºy$~a, 2020 
dm\$Jm§d, nwUo {Obm 
3 October, 2020 
Wafgaon,District Pune

a~r IoVr H$s CÞV àm¡Úmo{JH$s 
Advance technology of 
rabi cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Rabi onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

15 Aºy$~a, 2020 
Jmogmgr, nwUo {Obm 
15 October, 2020 
Gosasi,District Pune

a~r IoVr H$s CÞV àm¡Úmo{JH$s 
Advance technology of 
rabi cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Rabi onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

17 Aºy$~a, 2020 
I¡aodmS>r, nwUo {Obm 
17 October, 2020 
Khairewadi, District Pune

a~r ß`mO H$s IoVr àm¡Úmo{JH$s 
Rabi onion cultivation 
technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
ß`mO H§$X Ed§ ~rO CËnmXZ àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on Onion bulb and seed production 
technology organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune

19 Aºy$~a, 2020 
H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr, nwUo 
{Obm 
19 October, 2020 KVK, 
Baramati, District Pune

a~r IoVr H$s CÞV àm¡Úmo{JH$s 
Advance technology of 
rabi cultivation

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Rabi onion nursery management 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

22 Aºy$~a, 2020 
dê$So>, nwUo {Obm 
22 October, 2020 Varude, 
District Pune

ß`mO H§$X H$s IoVr àm¡Úmo{JH$s 
Onion bulb cultivation 
technology

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO IoVr 
H$s CÞV àm¡Úmo{JH$s na Am`mo{OV  à{ejU H$m`©H«$_ 
Training on Advance technology of onion 
cultivation organized by ADT, Baramati, ATMA, 
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

30 Aºy$~a, 2020  {_aOJm§d, 
VmbwH$m H$O©V, {Obm Ah_XZJa 
30 October, 2020 
Mirajgaon, Tal. Karjat, 
District Ahmednagar

ß`mO ~rO H$s CËnmXZ 
àm¡Úmo{JH$s 
Onion seed production 
technology

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO IoVr 
Ed§ ~rO CËnmXZ H$s CÞV àm¡Úmo{JH$s na Am`mo{OV  à{ejU 
H$m`©H«$_ 
Training on Onion cultivation and seed production 
technology organized by ADT, Baramati, ATMA, 
Ahmednagar & ICAR-DOGR, Rajgurunagar, Pune

30 Aºy$~a, 2020 
H$moaoJm§d, VmbwH$m H$O©V, {Obm 
Ah_XZJa 
30 October, 2020 
Koregaon, Tal. Karjat, 
District Ahmednagar
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{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer
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ß`mO H$s \$gbmoÎma àm¡Úmo{JH$s 
Ed§ {dnUZ 
Post-harvest technology 
and marketing of onion 

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO IoVr 
H$s CÞV àm¡Úmo{JH$s Ed§ _mH}$qQ>J na Am`mo{OV  à{ejU 
H$m`©H«$_ 
Training on Advance onion cultivation technology 
and marketing organized by ADT, Baramati, ATMA, 
Ahmednagar&ICAR-DOGR, Rajgurunagar, Pune

31 Aºy$~a, 2020 
AaUJm§d, VmbwH$m Om_IoS>, {Obm 
Ah_XZJa 
31 October, 2020 
Arangaon, Tal. Jamkhed, 
District Ahmednagar

ß`mO H$s \$gb _| ZmerOrd Ed§ 
amoJ nhMmZ VWm à~§YZ 
Pest and disease 
identi�ication and 
management in onion 
crop

ES>rQ>r, ~mam_Vr, AmË_m, Ah_XZJa Ed§ ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ß`mO _| 
ZmerOrd Ed§ amoJ à~§YZ na Am`mo{OV  à{ejU H$m`©H«$_ 
Training on Pest and Disease Management in onion 
organized by ADT, Baramati, ATMA, Ahmednagar & 
ICAR-DOGR, Rajgurunagar, Pune

31 Aºy$~a, 2020 
{PH«$r, VmbwH$m Om_IoS>, {Obm 
Ah_XZJa 
31 October, 2020 Zikri, Tal. 
Jamkhed, District 
Ahmednagar

a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Rabi onion production 
technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r  ß`mO H$s CËnmXZ àm¡Úmo{JH$s na  à{ejU H$m`©H«$_ 
Training on Rabi onion production technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

4 Zdå~a, 2020 
JS>mH$dmS>r, nwUo {Obm 
4 November, 2020 
Gadakhwadi, District Pune

a~r ß`mO H$m Zg©ar à~§YZ
Rabi onion nursery 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$m Zg©ar à~§YZ na  à{ejU H$m`©H«$_ 
Training on Nursery management of rabi onion 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

10 Zdå~a, 2020 
JwbmZr, nwUo {Obm 
10 November, 2020 
Gulani,District Pune

a~r ß`mO H$m Zg©ar à~§YZ
Rabi onion nursery 
management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$s Zg©ar V¡`mar na à{ejU H$m`©H«$_ 
Training on Rabi Onion nursery preparation 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

27 Zdå~a, 2020 
amZ_bm, nwUo {Obm 
27 November, 2020 
Ranmala, District Pune

ß`mO H$s Vw‹S>mB© Ed§ \$gbmoÎma 
à~§YZ 
Onion Harvesting and 
Post-Harvest 
Management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO CËnmXZ Ed§ ^ÊS>maU àm¡Úmo{JH$s na  
à{ejU H$m`©H«$_ 
Training on Onion production and storage 
technology organized by ICAR-DOGR, 
Rajgurunagar, Pune

2 - 4 {Xgå~a, 2020   
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
2-4 December, 2020ICAR-
DOGR, Rajgurunagar, Pune

a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
Rabi onion production 
technology

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo VWm H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d Ûmam 
AZwgy{MV Om{V Cn-`moOZm Ho$ VhV a~r ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on Rabi onion production technology 
organized under SCSP by ICAR-DOGR, 
Rajgurunagar, Pune and KVK, Narayangaon

9 {Xgå~a, 2020  
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
9 December, 2020 KVK, 
Narayangaon
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ß`mO H§$Xm| H$s Vw‹S>mB©, CnMma Ed§ 
J«oqS>J 
Harvesting, curing and 
grading of onion bulbs 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
Iar\$ ß`mO H$s Vw‹S>mB© na  à{ejU H$m`©H«$_ 
Training on Kharif onion harvesting organized 
under MGMG by ICAR-DOGR, Rajgurunagar, Pune

15 {Xgå~a, 2020 
{_Q>JwS>dmS>r, nwUo {Obm 
15 December, 2020 
Mitgudwadi,District Pune

ß`mO H$s \$gb _| Cd©aH$ Ed§ 
Ob à~§YZ 
Fertilizer and water 
management in onion 
crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r  ß`mO H$s CËnmXZ àm¡Úmo{JH$s  na  à{ejU H$m`©H«$_ 
Training on Rabi onion production technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

18 {Xgå~a, 2020 
dS>Jm§d nra, {Obm nwUo 
18 December, 2020 
Wadgaon Pir, District Pune

a~r ß`mO \$gb H$s àJV 
CËnmXZ àm¡Úmo{JH$s
Advance production 
technology of rabi onion 
crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s  na  à{ejU H$m`©H«$_ 
Training on Rabi onion production technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

28 {Xgå~a, 2020 
I¡aoZJa, nwUo {Obm 
28 December, 2020 
Khairenagar, District Pune

a~r ß`mO \$gb H$s àJV 
CËnmXZ
Advance production 
technology of rabi onion 
crop

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s  na  à{ejU H$m`©H«$_ 
Training on Rabi onion production technology 
organized under MGMG by ICAR-DOGR, 
Rajgurunagar, Pune

30 {Xgå~a, 2020 
dm\$Jm§d, nwUo {Obm 
30 December, 2020 
Wafgaon, District Pune

E. W§Jmgm_r/A. Thangasamy

ß`mO Zg©ar _| nmofH$ VËd Ed§ 
Ob à~§YZ 
Nutrient and Water 
Management in Onion 
nursery

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
ß`mO H$m Zg©ar à~§YZ  na  _hmamï´> Ho$ {H$gmZm| Ho$ {bE 
à{ejU H$m`©H«$_ 
Training on Onion nursery management organized 
by ICAR-DOGR under MGMG for farmers of 
Maharashtra

17 {gVå~a, 2020 
bmoZr, nwUo {Obm 
17 September, 2020 Loni, 
District Pune

ß`mO Ed§ bhgwZ _| nmofH$ VËd 
Ed§ Ob à~§YZ 
Nutrient and Water 
Management in Onion and 
Garlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam _oam Jm§d - _oam Jm¡ad H$m`©H«$_ Ho$ VhV 
a~r  ß`mO H$m CËnmXZ na _hmamï´> Ho$ {H$gmZm| Ho$ {bE à{ejU 
H$m`©H«$_ 
Training Rabi Onion Production organized by ICAR-
DOGR under MGMG for farmers of Maharashtra

4 Zdå~a, 2020 
JS>mIdmS>r, nwUo {Obm 
4 November, 2020 
Gadakhwadi, District Pune

H$ë`mUr Jmoa©onmQ>r/Kalyani Gorrepati

\$gbmoÎma à~§YZ 
Post-harvest management 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na 
VrZ {Xdgr` à{ejU H$m`©H«$_ 
Three days training programme on Scienti�ic 
cultivation of onion and garlic organized by ICAR-
DOGR

26 \$adar, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
26 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

dm{f©H$ à{VdoXZ 2020
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\$gbmoÎma à~§YZ 
Post-harvest management 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na 
VrZ {Xdgr` à{ejU H$m`©H«$_ 
Three days training programme on Scienti�ic 
cultivation of onion and garlic organized by ICAR-
DOGR

27 \$adar, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
27 February, 2020 ICAR-
DOGR ,Rajgurunagar, Pune

ß`mO H§$Xm| H$m \$gbmoÎma à~§YZ
Post-harvest management 
of onion bulb

EJ«rH$ëMab pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, h[a`mUm 
Ûmam àm`mo{OV Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ûmam JwUdÎmm ~rO CËnmXH$ na 
Am`mo{OV Vrg {Xdgr` à{ejU H$m`©H«$_ 
Thirty days training programme on 'Quality seed 
grower' sponsored by Agriculture skill souncil of 
India (ASCI) Scheme, Gurugram Haryana, organized 
by ICAR-DOGR

28 \$adar, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
28 February, 2020 ICAR-
DOGR, Rajgurunagar, Pune

\$gbmoÎma à~§YZ 
Post-harvest management

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO Ed§ bhgwZ H$s ì`mdgm{`H$ IoVr  
na  à{ejU H$m`©H«$_ 
Commercial cultivation of onion and garlic 
organized by ICAR-DOGR

6 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
6 March 2020 ICAR-DOGR, 
Rajgurunagar, Pune

{Z`§{ÌV ß`mO ^ÊS>maU 
àm¡Úmo{JH$s Ho$ bm^ 
Bene�its of Controlled 
Onion Storage Structure 
Technology

H$bm ~m`moQ>oH$ àm. {b., nwUo Ho$ gmW gh`moJ H$aHo$ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
{dH${gV {Z`§{ÌV ß`mO ^ÊS>maU g§aMZm àm¡Úmo{JH$s  
Controlled Onion Storage Structure Technology 
developed by ICAR-DOGR, Pune in collaboration 
with Kala Biotech Pvt. Ltd., Pune

20 Aºy$~a, 2020 
H$bm OoZgoQ> àm. {b., MH$mZ, 
nwUo {Obm 
20 October 2020 Kala 
Genset Pvt. Ltd., Chakan, 
District Pune

_mZd ñdmñÏ` Ho$ {bE ß`mO d 
bhgwZ _| Ý`yQ´>mñ`y{Q>H$ëg 
(dÀ`w©b)
Nutraceutical in onion 
and garlic for human 
health (Virtual)

~«÷m qgh hm°Q>uH$ëMa \$mCÊSo>eZ, ZB© {X„r 
Brahma Singh Horticulture Foundation, New Delhi

28 Zdå~a, 2020 
ZB© {X„r
28 November 2020 New 
Delhi

dr. H$ê$n¡`m/V. Karuppaiah

ß`mO Ed§ bhgwZ _| H$sQ> 
ZmerOrd à~§YZ Ed§ IoV Xm¡am 
Management of Insect
Pests in Onion and Garlic 
& Field Visit

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
ß`mO Ed§ bhgwZ H$s d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s  na VrZ 
{Xdgr` à{ejU H$m`©H«$_ 
Three days Training Programme on Scienti�ic 
Production Technology in Onion and Garlic 
organized under SCSP Scheme by ICAR-DOGR, 
Rajgurunagar, Pune

27 \$adar, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
27 Februray, 2020 ICAR-
DOGR, Rajgurunagar, Pune 
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ß`mO d bhgwZ Ho$ H$sQ> 
ZmerOrd
Insect pest of onion and
garlic

EJ«rH$ëMab pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, h[a`mUm 
Ûmam àm`mo{OV Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ûmam JwUdÎmm ~rO CËnmXH$ na 
Am`mo{OV nƒrg {Xdgr` à{ejU H$m`©H«$_ 
Twenty-�ive days training on Quality Seed Grower 
sponsored by Agriculture Skill Council of India 
(ASCI), Gurugram Haryana, organized by ICAR-
DOGR, Rajgurunagar

11 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
11 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

ß`mO d bhgwZ _| H$sQ> 
ZmerOrd à~§YZ 
Management of Insect
Pests in Onion and Garlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days Training Programme on Scienti�ic 
Production Technology in Onion and Garlic 
organized under SCSP Scheme by ICAR-DOGR, 
Rajgurunagar, Pune

13 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
13 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

ß`mO d bhgwZ _| H$sQ> 
ZmerOrd à~§YZ 
Management of Insect
Pests in Onion and Garlic

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
ß`mO Ed§ bhgwZ H$s d¡km{ZH$ CËnmXZ àm¡Úmo{JH$s  na VrZ 
{Xdgr` à{ejU H$m`©H«$_ 
Three day Training Programme on Scienti�ic 
Production Technology in Onion and Garlic 
organized by ICAR-DOGR, Rajgurunagar, Pune 
under SCSP Scheme

18 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
18 March, 2020 ICAR-
DOGR, Rajgurunagar, Pune

A{œZr ~oZHo$/Ashwini Benke

ApIb ^maVr` ß`mO d bhgwZ 
AZwg§YmZ  ZoQ>dH©$ n[a`moOZm Ho$ 
A§VJ©V bhgwZ {H$ñ_r` narjU 
2018-19 na [anmoQ>© (dÀ`w©b) 
Report on garlic varietal 
trial 2018-19 conducted 
under AINRPOG 
programme (Virtual)

{XZm§H$ 22 - 26 OyZ, 2020 Ho$ Xm¡amZ Am`mo{OV ApIb 
^maVr` ß`mO Ed§ bhgwZ AZwg§YmZ ZoQ>dH©$ n[a`moOZm H$s 
dm{f©H$ g_yh ~¡R>H$ 
AINRPOG Annual Group Meeting conducted during 
22-26 June, 2020 

24 OyZ, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo 
24 June 2020 ICAR-DOGR, 
Rajgurunagar, Pune

gm¡ad Kmof/Sourav Ghosh

ß`mO _| EH$sH¥$V nmofH$ VËd Ed§ 
IanVdma à~§YZ 
Integrated Nutrient and 
weed management in 
Onion 

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days Training programme on "Scienti�ic 
Cultivation of Onion and Garlic"

26 \$adar, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
26 February, 2020ICAR-
DOGR, Rajgurunagar

ß`mO _| Zg©ar d IanVdma 
à~§YZ
Nursery and weed 
management in Onion 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam ß`mO Ed§ bhgwZ H$s ì`mdgm{`H$ IoVr 
na VrZ {Xdgr` à{ejU Ed§ OmJê$H$Vm   H$m`©H«$_ 
Three days Training-cum Awareness Programme 
on "Commercial Cultivation of Onion and Garlic"

6 _mM©, 2020  ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
6 March, 2020ICAR-DOGR, 
Rajgurunagar

dm{f©H$ à{VdoXZ 2020
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ß`mO Ed§ bhgwZ _| Zg©ar Ed§ 
IanVdma à~§YZ 
Nursery and weed 
management in Onion and 
Garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days Training programme on "Scienti�ic 
Cultivation of Onion and Garlic"

12 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
12 March, 2020 ICAR-
DOGR, Rajgurunagar

ß`mO _| Zg©ar Ed§ IanVdma 
à~§YZ 
Nursery and weed 
management in Onion 

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days Training programme on "Scienti�ic 
Cultivation of Onion and Garlic"

13 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 13 

March, 2020 ICAR-DOGR, 
Rajgurunagar

13 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
Nursery and weed 
management in Onion

13 _mM©, 2020 ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
Three days Training Programme on "Scienti�ic 
Cultivation of Onion and Garlic"

17 _mM©, 2020  ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
17 March, 2020 ICAR-
DOGR, Rajgurunagar

ß`mO Ed§ bhgwZ _| Zg©ar Ed§ 
IanVdma à~§YZ 
Nursery and weed 
management in Onion and 
Garlic

ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days Training Programme on "Scienti�ic 
Cultivation of Onion and Garlic"

18 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
18 March, 2020 ICAR-
DOGR, Rajgurunagar

gm¡å`m nr. Eg./Soumia P. S.

ß`mO Ho$ H$sQ> ZmerOrdm| H$m 
à~§YZ 
Management of insect 
pest of onion

AZwgy{MV Om{V Cn-`moOZm Ho$ VhV ß`mO Ed§ bhgwZ H$s 
d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU H$m`©H«$_ 
Three days training programme on 'Scienti�ic 
Cultivation of Onion and Garlic' under SCSP Scheme

27 \$adar, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
27 February, 2020 ICAR-
DOGR, Rajgurunagar

ß`mO Ed§ bhgwZ H$m H$sQ> 
ZmerOrd à~§YZ Ed§ IoV Xm¡am 
Management of insect 
pest of onion and garlic 
and �ield visit 

OZOmVr` Cn-`moOZm Ho$ VhV ß`mO Ed§ bhgwZ H$s 
ì`mdgm{`H$ IoVr na VrZ {Xdgr` à{ejU Ed§ OmJê$H$Vm 
H$m`©H«$_ 
Three days training- cum awareness programme on 
'Commercial Cultivation of Onion and Garlic' under 
TSP Scheme

6 _mM©, 2020  ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
6 March, 2020 ICAR-DOGR, 
Rajgurunagar

ß`mO Ed§ bhgwZ Ho$ H$sQ> 
ZmerOrd 
Insect pest of onion and 
garlic

EJ«rH$ëMa pñH$b H$mCpÝgb Am°\$ B§{S>`m, Jwê$J«m_, h[a`mUm 
Ûmam àm`mo{OV JwUdÎmm ~rO CËnmXH$ na Vrg {Xdgr` à{ejU 
H$m`©H«$_ 
Thirty days training programme on 'Quality seed 
grower' sponsored by Agriculture skill souncil of 
India (ASCI) Scheme, Gurugram Haryana.

10 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
10 March, 2020 ICAR-
DOGR, Rajgurunagar

ß`mO Ed§ bhgwZ Ho$ H$sQ> 
ZmerOrdm| H$m à~§YZ VWm IoV 
Xm¡am 
Management of insect 
pest of onion and garlic 
and �ield visit

AZwgy{MV Om{V Cn-`moOZm Ho$ VhV ß`mO Ed§ bhgwZ H$s 
d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU H$m`©H«$_ 
Three days training programme on 'Scienti�ic 
Cultivation of Onion and Garlic' under SCSP Scheme

12 _mM©, 2020  ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
12 March, 2020 ICAR-
DOGR, Rajgurunagar
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{df` 
Topic

Am`moOZ Ed§ Am`moOH$ 
Event and organizer

{XZm§H$ d Am`moOZ ñWb 
Date and venue

ß`mO Ed§ bhgwZ Ho$ H$sQ> 
ZmerOrdm| H$m à~§YZ VWm IoV 
Xm¡am
Management of insect 
pest of onion and garlic 
and �ield visit

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ VhV 
ß`mO Ed§ bhgwZ H$s d¡km{ZH$ IoVr na VrZ {Xdgr` à{ejU 
H$m`©H«$_ 
Three days training programme on 'Scienti�ic 
Cultivation of Onion and Garlic' under SCSP Scheme

17 _mM©, 2020 ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
17 March, 2020 ICAR-
DOGR, Rajgurunagar

amOrd ~r. H$mbo/Rajiv B. Kale

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
(Am°Z bmBZ) 
Onion Production 
Technology (Online)

E_nrHo$dr, amhþar Ho$ amdo Ho$ N>mÌm| Ho$ {bE ß`mO H$s CËnmXZ 
àm¡Úmo{JH$s na à{ejU H$m`©H«$_ 
Training on 'Onion Production Technology' for 
farmers organized by RAWE Students of MPKV 
Rahuri

2 AJñV, 2020 
E_nrHo$dr, amhþar 
2 August 2020 MPKV, 
Rahuri

2 AJñV, 2020 
E_nrHo$dr, amhþar 
Onion cultivation and 
management technology 
(Online)

J«m_rU {dH$mg Ho$ÝÐ, ~¢H$ Am°\$ _hmamï´>, BÝXmnwa Ûmam {H$gmZm| 
Ho$ {bE ß`mO H$s IoVr Ed§ à~§YZ àm¡Úmo{JH$s na Am`mo{OV 
à{ejU H$m`©H«$_ 
Training on 'Onion cultivation and management 
technology' for farmers organized by Rural 
Development Centre, Bank of Maharashtra, Indapur 

21 {gVå~a, 2020 
BÝXmnwa, _hmamï´> 
21 September 2020 
Indapur (MS)

ß`mO H$s CËnmXZ àm¡Úmo{JH$s 
(Am°Z bmBZ) 
Onion Production 
Technology (Online)

{H$gmZ, ~¢H$ Am°\$ _hmamï´>, BÝXmnwa Ûmam {H$gmZm| Ho$ {bE ß`mO 
H$s CËnmXZ àm¡Úmo{JH$s na Am`mo{OV à{ejU H$m`©H«$_
Training on 'Onion Production Technology' for 
farmers organized by KISAN, Bank of Maharashtra, 
Indapur 

29 {gVå~a, 2020  BÝXmnwa, 
_hmamï´> 
29 September 2020 
Indapur (MS)

CÞV ß`mO ^ÊS>maU àm¡Úmo{JH$s : 
{Z`§{ÌV ß`mO ^ÊS>maU 
Improved Onion Storage 
Technology:  Controlled 
Onion Storage Structure 

H$bm ~m`moQ>oH$ àm. {b., nwUo Ho$ gmW gh`moJ H$aHo$ ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
{dH${gV {Z`§{ÌV ß`mO ^ÊS>maU g§aMZm àm¡Úmo{JH$s 
Controlled Onion Storage Structure Technology 
developed by ICAR-DOGR, Pune in collaboration 
with Kala Biotech Pvt. Ltd., Pune

20 Aºy$~a, 2020  H$bm 
OoZgoQ> àm. {b., MmH$U, nwUo 
{Obm 
20 October 2020 Kala 
Genset Pvt. Ltd., Chakan, 
District Pune
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g\$bVm H$s H$hmZr 
Success Story

Performance of rabi onion production in 

eastern part of UP during COVID-19 

situation

Onion plays a crucial role in food and nutritional 

security of human beings. It is an important 

commercial crop which can improve livelihood of 

poor farmers. Though, the eastern part of Uttar 

Pradesh especially Mirzapur has congenial 

climatic conditions for onion production at 

commercial level, the cultivation of onion was 

limited mostly for kitchen gardens. There is 

tremendous scope to cultivate onion during both 

kharif and rabi seasons at commercial level to 

achieve more pro�it. The farmers of Mirzapur 

district generally cultivates local varieties of onion 

which yields was very low. Therefore, it was 

decided to promote high yielding onion varieties 

and other production technology of ICAR-DOGR in 

Mirzapur district of Uttar Pradesh. 

ICAR-DOGR conducted interaction meetings as 

well as trainings for progressive farmers in 

collaboration with Seva International, Kashi and 

GK Research Development Foundation, Varanasi 

to adopt new technologies of onion production in 

Mirzapur, Varanasi, Ghazipur and adjoining areas. 

A total of 30 �ield demonstrations on onion 

cultivation of newly released variety 'Bhima Kiran' 

with improved production technologies were 

conducted during rabi 2019-20 in Mirzapur (UP). 

Thirty progressive farmers (6 from each village) 

were selected from �ive villages viz., Gangpur, 

Bagahi, Jalalpur, Govindpur and Shahaspura of 

Narayanpur block of Mirzapur district (UP) with 

the support of Agrimitra Farmer Producer 

Company, Mirzapur. For the �irst time, rabi onion 

production was initiated at commercial level in 

Narayanpur block of Mirzapur. Farmers have 

earned a net income of Rs. 41,000-51,000/- per 

acre through production of onion bulbs about 66-

H$mo{dS>-19 _hm_mar H$s n[apñW{V`m| _| CÎma àXoe Ho$ nydu 

^mJ _| a~r ß`mO CËnmXZ H$m àXe©Z 

_mZd H$ë`mU H$s ImÚ Ed§ nmof{UH$ gwajm _| ß`mO EH$ _hËdnyU© 

^y{_H$m {Z^mVr h¡& `h EH$ à_wI ì`mdgm{`H$ \$gb h¡ Omo {H$ 

Jar~ {H$gmZm| H$s AmOr{dH$m _| gwYma bm gH$Vr h¡& VWm{n, CÎma 

àXoe amÁ` H$m nydu ̂ mJ {deofH$a {_Om©nwa _| ì`mdgm{`H$ ñVa na 

ß`mO H$m CËnmXZ H$aZo Ho$ {bE AZwHy$b Obdm`w n[apñW{V`m§ h¢ 

{\$a ^r `hm§ ß`mO H$s IoVr A{YH$m§eV: {H$MZ JmS©>Z Ho$ {bE hr 

gr{_V Wr& H$ht A{YH$ bm^ A{O©V H$aZo Ho$ {bE ì`mdgm{`H$ 

ñVa na Iar\$ VWm a~r XmoZm| _m¡g_m| Ho$ Xm¡amZ ß`mO H$s IoVr 

H$aZo H$s ì`mnH$ g§^mdZmE§ ̀ hm§ {dÚ_mZ h¢& Am_Vm¡a na {_Om©nwa 

{Obo Ho$ {H$gmZ ß`mO H$s ñWmZr` {H$ñ_m| H$mo CJmVo h¢ {OZ_| ~hþV 

H$_ CnO {_b nmVr h¡& Bg{bE, `h {ZU©` {H$`m J`m {H$ CÎma 

àXoe Ho$ {_Om©nwa {Obo _| ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 

g§ñWmZ Ûmam ß`mO H$s {dH${gV H$s JBª Cƒ CnOerb {H$ñ_m| Am¡a 

AÝ` CËnmXZ àm¡Úmo{J{H$`m| H$mo àmoËgm{hV {H$`m OmE&

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ Ûmam CÎma àXoe 

Ho$ {_Om©nwa, dmamUgr, JmOrnwa VWm {ZH$Q>dVu joÌm| _| ß`mO 

CËnmXZ H$s ZdrZ àm¡Úmo{J{H$`m| H$mo AnZmZo hoVw godm B§Q>aZoeZb, 

H$mer VWm OrHo$ [agM© So>dbon_oÝQ> \$mCÊSo>eZ, dmamUgr Ho$ gmW 

gh`moJ H$aVo hþE àJ{Verb {H$gmZm| Ho$ gmW nmañn[aH$ ~¡R>H|$ 

Am`mo{OV H$s JBª Am¡a gmW hr CZHo$ {bE à{ejU H$m`©H«$_ MbmE 

JE& {_Om©nwa, CÎma àXoe _| a~r 2019-20 Ho$ Xm¡amZ CÞV 

CËnmXZ àm¡Úmo{J{H$`m| Ho$ gmW ß`mO H$s ZB© Omar H$s JB© {H$ñ_ 

^r_m {H$aZ H$s IoVr na Hw$b 30 IoV àXe©Z Am`mo{OV {H$E JE& 

EJ«r{_Ì \$m_©a àmoS>çyga H$ånZr, {_Om©nwa Ho$ gh`moJ go {_Om©nwa 

{Obo Ho$ Zmam`Unwa ãbm°H$ Ho$ nm§M Jm§dm| `Wm J§Jnwa, ~Jhr, 

Obmbnwa, Jmo{dÝXnwa VWm ghgnwam go Hw$b Vrg àJ{Verb 

{H$gmZm| (àË`oH$ Jm§d go N>:) H$mo MwZm J`m& nhbr ~ma, {_Om©nwa Ho$ 

Zmam`Unwa ãbm°H$ _| a~r ß`mO CËnmXZ H$mo ì`mdgm{`H$ ñVa na 

àma§^ {H$`m J`m& H$mo{dS>-19 _hm_mar Ho$ H$maU bJmE JE amï´>r` 

ñVar` bm°H$S>mCZ H$s {df_ n[apñW{V`m| Ho$ ~mdOyX {H$gmZm| Zo 

ß`mO H$s {H$ñ_ ^r_m {H$aZ go bJ^J 66 go 71 q¹$Q>b/EH$‹S> 

H$s Xa na ß`mO H§$Xm| H$m CËnmXZ H$aVo hþE à{V EH$‹S> ê$n`o 
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71 q per acre from Bhima Kiran variety even in 

national lockdown situation due to COVID-19. Mr. 

Shambhu Sahani from Govindpur, Chunar, 

Mirzapur (UP) raised onion bulb crop as per ICAR-

DOGR recommended technology and produced 71 

q per acre marketable bulb yield. He earned net 

income of Rs. 51,000/- per acre as his onion bulbs 

were sold at the rate of Rs. 10/- per kg in the local 

market whereas, another farmer Arvind Kumar 

from Gangpur, Chunar, Mirzapur (UP) produced 

66 q per acre onion bulbs by following ICAR-DOGR 

recommendations and earned Rs. 41,000/- net 

income. His onion bulbs were sold at the rate of Rs. 

9/- per kg even in national lockdown situation due 

to novel corona virus. During above activities, 

farmers were maintaining social distancing, using 

face mask and washing their hands with soap or 

sanitizer on regular basis. Farmers might have 

received more pro�it if national lockdown was not 

induced during March-May 2020. However, most 

of the farmers from selected villages are now 

ready to cultivate onion crop on commercial scale 

as they have seen the pro�it gained by the farmers 

in demonstration areas. The demonstrations led 

to conclusion that the eastern part of Uttar 

Pradesh is suitable for both kharif and rabi onion 

production.

41,000 go 51,000/- H$s ewÕ Am` A{O©V H$s& lr eå^y 

ghZr, Jmo{dÝXnwa, MwZma, {_Om©nwa, CÎma àXoe Zo ̂ mH¥$AZwn - 

ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ Ûmam g§ñVwV àm¡Úmo{JH$s H$m 

AZwgaU H$aVo hþE à{V EH$‹S> 71 q¹$Q>b H$s {dnUZ `mo½` 

H§$Xr` CnO CËnÞ H$s& CÝhm|Zo ñWmZr` ~mOma _| à{V {H$bmoJ«m_ 

Xg ê$n`o H$s Xa na AnZr ß`mO H$mo ~oMH$a à{V EH$‹S> ê$n`o 

51,000/- H$s ewÕ Am` A{O©V H$s& Bgr àH$ma, J§Jnwa, 

MwZma, {_Om©nwa, CÎma àXoe Ho$ {H$gmZ lr Aa{dÝX Hw$_ma Zo 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ g§ñWmZ H$s g§ñVw{V`m| 

H$m AZwnmbZ H$aVo hþE à{V EH$‹S> 66 q¹$Q>b H$s H§$Xr` CnO 

hm{gb H$s Am¡a ê$n`o 41,000/- H$s ewÕ Am` A{O©V H$s& 

H$moamoZm dm`ag Ho$ H$maU bJmE JE bm°H$S>mCZ H$s {df_ 

n[apñW{V`m| _| ^r BÝhm|Zo AnZr ß`mO H$mo à{V {H$bmoJ«m_ Zm¡ 

ê$n`o H$s Xa na ~oMm& Cnamoº$ J{V{d{Y`m| Ho$ Xm¡amZ, {H$gmZm| Zo 

gm_m{OH$ Xÿar H$mo ~Zm`o aIm, \o$g _mñH$ H$m Cn`moJ {H$`m Am¡a 

{Z`{_V AmYma na gm~wZ AWdm g¡ZrQ>mBOa go AnZo hmWm| H$mo 

Ymo`m& _mM© go _B©, 2020 Ho$ Xm¡amZ ̀ {X amï´>r` bm°H$S>mCZ Zht 

bJm hmoVm Vmo em`X {H$gmZ H$ht A{YH$ bm^ A{O©V H$a gH$Vo 

Wo& hmbm§{H$, M`{ZV Jm§dm| go A{YH$m§e {H$gmZ A~ 

ì`mdgm{`H$ ñVa na ß`mO H$s IoVr H$aZo Ho$ {bE V¡`ma h¢ 

Š`m|{H$ CÝhm|Zo àXe©Z joÌm| _| {H$gmZm| Ûmam hm{gb {H$E JE bm^ 

H$mo àË`j ê$n _| XoIm h¡& àXe©Zm| go ̀ h {ZîH$f© {ZH$bVm h¡ {H$ 

CÎma àXoe H$m nydu ̂ mJ Iar\$ VWm a~r XmoZm| _m¡g_ _| ß`mO H$m 

CËnmXZ H$aZo Ho$ {bE Cn`wº$ h¡& 
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Research Projects

g§ñWmZ H$s AZwg§YmZ n[a`moOZmE§ 

n[a`moOZm 1: E{b`_  OZZÐì` H$m à~§YZ Ed§ 
Cn`mo{JVm 

{dO` _hmOZ, (àYmZ AÝdofH$), E.Oo.Jwám, Eg.Oo. Jmd§So>>, 
Eg. AmZ§XZ, dr. H$ê$n¡`m, H$ë`mUr Jmoao©nmQ>r, A{œZr  
nr. ~oZHo$, gm¡å`m nr. Eg.,  Oo. Hw$bXrn, {H$aU ̂ JV, àm§Obr 
JoS>m_, {dœZmW `bm_„o, ̀ moJoe ImSo>, _§OyZmW Jm¡S>m, S>r. gr; 
AemoH$ Hw$_ma, Jr{VH$m g_ra (grAmB©Q>rEM, lrZJa), e~ra 
Ah_X (amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo), Eg.Eg. JmS>Jo Ed§ 
Ama. ~r. H$mbo 

n[a`moOZm 2 : nmaån[aH$ àOZZ Ho$ _mÜ`_ go ß`mO d 
bhgwZ _| AmZwd§{eH$ gwYma 

E.Oo. Jwám, (àYmZ AÝdofH$), {dO` _hmOZ, A{œZr nr. 
~oZHo$, Eg. AmZ§XZ, Eg. Oo. Jmd§So>>, dr. H$ê$n¡`m, H$ë`mUr 
Jmoa}onmQ>r, {H$aU ^JV, àm§Obr JoS>m_, {dœZmW `bm_„o, 
_§OyZmW Jm¡S>m, S>r.gr; `moJoe ImSo>, AemoH$ Hw$_ma Ed§ Oo. 
Hw$bXrn 

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

Eg. AmZ§XZ, (àYmZ AÝdofH$), A{œZr nr. ~oZHo$, Oo. 
Hw$bXrn, Eg. Oo. Jmd§So>, ̀ moJoe ImSo>, AemoH$ Hw$_ma Ed§ àm§Obr 
JoS>m_ 

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 JoS>m_, 
H$ë`mUr Jmoa©onmQ>r, Eg.Oo. Jmd§So>, dr. H$ê$n¡`m, gm¡å`m nr.Eg., 
{dœZmW ̀ bm_„o, gm¡ad Kmof, Ama. ~r. H$mbo Ed§ e~ra Ah_X 
(amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo) 

n[a`moOZm 5 : ß`mO Ed§ bhgwZ _| EH$sH¥$V ZmerOrd Am¡a 
amoJ à~§YZ Ho$ {bE ZdrZ ̀ w{º$`m§ 

Eg. Oo. Jmd§So>, (àYmZ AÝdofH$), Eg. AmZ§XZ, dr. H$ê$n¡`m, 
gm¡å`m nr. Eg. Ed§ {dœZmW ̀ bm_„o 

AZwg§YmZ n[a`moOZmE§ 

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 J., Kiran 

Bhagat, Pranjali Gedam, Vishwanath Yalamalle, 

Yogesh Khade, Manjunatha Gowda D.C., Ashok 

Kumar, 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 ,  PranjaliGedam, 

Vishwanath Yalamalle, Manjunatha Gowda D.C., 

Yogesh Khade, Ashok Kumar and Kuldip J.

Project 3: Biotechnological approaches for 

improvement of onion and garlic

S. Anandhan, (PI), Ashwini P. Benke, Kuldip, S. J. 

Gawande, Yogesh Khade, Ashok Kumar and 

Pranjali Gedam

Project 4: Natural Resource Management 

of Onion and Garlic

A. Thangasamy, (PI), Kiran Bhagat, PranjaliGedam, 

Kalyani Gorrepati, S. J. Gawande, V. Karuppaiah, 

Soumia P.S., Vishwanath Yalamalle, Sourav Ghosh 

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. and Vishwanath Yalamalle
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n[a`moOZm 6 : ß`mO Ed§ bhgwZ H$m \$gbmoÎma à~§YZ 

H$ë`mUr Jmoao©nmQ>r, àYmZ AÝdofH$, gm¡å`m nr. Eg., dr. 
H$ê$n¡`m, {H$aU ̂ JV, Eg. Eg. JmS>Jo, AemoH$ Hw$_ma, {dœZmW 
`bm_„o Ed§ Ama. ~r. H$mbo 

n[a`moOZm 7 : ß`mO Ed§ bhgwZ àm¡Úmo{J{H$`m| H$m 
hñVm§VaU Ed§ à^md {dûcofU 

 Eg.Eg. JmS>Jo, àYmZ AÝdofH$, Ama.~r. H$mbo, {dœZmW 
`bm_„o, gm¡ad Kmof Ed§ E. W§Jmgm_r 

AÝ` n[a`moOZmE§ 

n[a`moOZm 1 : ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ 
AZwg§YmZ n[a`moOZm 

{dO` _hmOZ, ZmoS>b A{YH$mar, {dÎmr` ghm`Vm : ^maVr` 
H¥${f AZwg§YmZ n[afX 

n[a`moOZm 2 : ^mH¥$AZwn - amÁ` H¥${f {dœ{dÚmb` 
àUmbr Ho$ _mÜ`_ go S>r`yEg 

E.Oo. Jwám, ZmoS>b A{YH$mar, {dÎmr` ghm`Vm : nm¡Ym {H$ñ_ Ed§ 
H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r 

n[a`moOZm 3 : _oJm ~rO n[a`moOZm : H¥${f \$gbm| Ed§ 
_mpËñ`H$s _| ~rO CËnmXZ 

{dœZmW ̀ bm_„o, ZmoS>b A{YH$mar, {dÎmr` ghm`Vm : ̂ maVr` 
H¥${f AZwg§YmZ n[afX 

n[a`moOZm 4 : H¥${f àm¡Úmo{JH$s ñH$s_ H$m ~m¡{ÕH$ gånXm 
à~§YZ Ed§ hñVm§VaU/ì`mdgm`rH$aU 

A{œZr nr. ~oZHo$, gXñ` g{Md, {dÎmr` ghm`Vm : ^maVr` 
H¥${f AZwg§YmZ n[afX 

n[a`moOZm 5 : ß`mO _| g§H$a {dH$mg : ~rOmo erVb Ho$ 
gmW EH$ g§`wº$ CÚ_ 

E. Oo. Jwám, àYmZ AÝdofH$, {dÎmr` ghm`Vm : ~rOmo erVb 
grS²g àm. {b. Ed§ ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 

n[a`moOZm 6 : ß`mO Ed§ bhgwZ Ho$ {bE OZOmVr` Cn-
`moOZm 

E.Oo. Jwám, ZmoS>b A{YH$mar, Eg.Eg. JmS>Jo, Ama. ~r. H$mbo, 
dr. H$ê$n¡`m, A{œZr nr. ~oZHo$, E. Ama. dIao Ed§ EM. Eg. 
Jdbr 

Project 6: Post-Harvest Management of 

Onion and Garlic

Kalyani Gorrepati, PI, Soumia P.S., V. Karuppaiah, 

Kiran  Bhagat ,  S .S .  Gadge ,  Ashok Kumar 

Vishwanath Yalamalle and R. B. Kale

Project 7: Transfer of Onion and Garlic 

Technologies and Impact Analysis�

S. S. Gadge, PI, R. B. Kale, Vishwanath Yalamalle, 

Saurav Ghosh and A. Thangasamy�

Other Projects�

Project 1: All India Network Research 

Project on Onion and Garlic (AINRPOG)

V. Mahajan, Nodal Of�icer, Funding: ICAR

Project 2: DUS testing through ICAR-SAU's 

system

A.J. Gupta, Nodal Of�icer, Funding: PPV & FRA

Project 3: Mega Seed Project:  Seed 

production in agricultural crops and 

�isheries

Vishwanath Yalamalle, Nodal Of�icer, Funding: 

ICAR

Project4: Intellectual Property Manage-

ment and Transfer/ Commercialization of 

Agricultural Technology Scheme (IPMT-

CATS)

Ashwini P. Benke, Member Secretary, Funding: 

ICAR

Project 5: 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 6: Tribal Sub-Plan (TSP) for onion 

and garlic

A.J. Gupta, Nodal Of�icer, S. S. Gadge, R. B. Kale, V. 

Karuppaiah, Ashwini P. Benke, A. R. Wakhare, H. S. 

Gawali
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E. Oo. Jwám, àYmZ AÝdofH$, OZOmVr` Cn-`moOZm - _hmamï´> 
Ed§ Eg. Eg. JmS>Jo, àYmZ AÝdofH$, OZOmVr` Cn-`moOZm - 
nydm}Îma nd©Vr` joÌ, {dÎmr` ghm`Vm : ̂ maVr` H¥${f AZwg§YmZ 
n[afX 

n[a`moOZm 7 : OrZmo_ {dbmonZ Ho$ _mÜ`_ go ß`mO _| 
AJw{UVm CËàoaU 

Eg. AmZ§XZ, àYmZ AÝdofH$, {dÎmr` ghm`Vm : ^mH¥$AZwn - 
EZE\$ 

n[a`moOZm 8 : AcMSH1 OrZ Ho$ b{jV CËn[adV©OZ Ho$ 
_mÜ`_ go ß`mO _| H$mo{eH$mÐì`r` Za d§Ü` d§eH«$_m| H$m 
{dH$mg

Eg. AmZ§XZ, àYmZ AÝdofH$, {dÎmr` ghm`Vm : EgB©Ama~r, 
{dkmZ Ed§ àm¡Úmo{JH$s {d^mJ  

n[a`moOZm 9 : nydm}Îma nd©Vr` ̀ moOZm 

dr. _hmOZ, Eg. Eg. JmS>Jo ZmoS>b A{YH$mar, {dÎmr` ghm`Vm : 
^maVr` H¥${f AZwg§YmZ n[afX

n[a`moOZm 10 : ß`mO Ed§ bhgwZ Ho$ {bE AZwgy{MV Om{V 
Cn-`moOZm 

Eg. Eg. JmS>Jo, ZmoS>b A{YH$mar, nr. Eg; W§Jmgm_r, dr. Ama. 
¶bm‘„o, Ama. ~r. H$mb,àmO§br JoS>m‘, E. Ama. dIao Ed§ dr. 
Eg. Jwad, {dÎmr` ghm`Vm : ̂ maVr` H¥${f AZwg§YmZ n[afX 

A. J. Gupta, PI, TSP-Maharashtra and S. S. Gadge, PI, 

TSP-NEH Region, Funding: ICAR

Project 7: Haploid Induction in Onion 

through Genome Elimination

S. Anandhan, PI, Funding: ICAR-NF

Project 8: Development of cytoplasmic 

male sterile lines in Onion through 

targeted mutagenesis of AcMSH1 gene 

S. Anandhan, PI, Funding: SERB, DST

�

Project 9: North East Hill (NEH) Plan

V. Mahajan, S. S. Gadge Nodal Of�icer, Funding: 

ICAR

Project 10: Scheduled Caste Sub-Plan 

(SCSP) for onion and garlic

S. S. Gadge, Nodal Of�icer, A. Thangasamy, V. R. 

Yalamalle, R. B Kale, Pranjali Gedam, A. R. 

Wakhare, V. S. Gurav,  Funding: ICAR
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 Dr. V. Mahajan selected for award of Fellow of 

Confederation of Horticulture Associations of 

India – 2021 

 Dr. V. Mahajan awarded Fellow Indian Academy 

of Horticultural Sciences in Vegetable Science-

2020 awarded online on 1 December 2020.

 Dr. V. Karuppaiah has been conferred 'Young 

Scientist Award-2020' by Dr. B. Vasantharaj 

David Foundation, Chennai in National 

Conference on “Recent Scienti�ic Advances in 

Agricultural and Environmental Sciences” at 
 Chennai on 5December 2020.

 Dr. V. Karuppaiah has been awarded for the Best 

Oral Presentation on “Evaluation of essential 

oils and biological pesticides for organic pest 

m a n a g e m e n t  i n  g a r l i c ”  a u t h o r e d  b y 

Karuppaiah, V., Soumia, P. S., and Singh, M. in the 

International Web-Conference on Food 

Security through Sustainable Agriculture 

(FSSA) held at SVV Vishwavidyalaya, Indore 

during 21-22 September, 2020.

 Dr. V. Karuppaiah has been conferred “Young 

Entomologist Award-2020” by Agricultural & 

Environmental Technology Development 

Society (AETDS), U.S. Nagar, Uttarakhand, India 

during 4-6 October, 2020.

 Dr. Soumia P. S. awarded Young Scientist Award 
nd2020. In 2  National Conference on “Recent 

Scienti�ic Advances in Agricultural and 

Environmental Sciences” organized by Dr. B. 

Vasantharaj David Foundation, Chennai at 
  Chennai on 5 December 2020.

Awards, Honours and Recognition

 S>m°. {dO` _hmOZ H$mo H$Z\o$S>aoeZ Am°\$ hm°Q>uH$ëMa 
Egmo{gEeZ Am°\$ B§{S>`m 2021 Ho$ \o$bmo nwañH$ma Ho$ {bE 
MwZm J`m& 

 S>m°. {dO` _hmOZ H$mo {XZm§H$ 1 {Xgå~a, 2020 H$mo Am°Z 
bmBZ ar{V _| gãOr {dkmZ 2020 _| B§{S>`Z AH$mX_r 
Am°\$ hm°Q>uH$ëMab gmBpÝgO H$m \o$bmo nwañH$ma àXmZ 
{H$`m J`m&

 S>m°. dr. H$ê$n¡`m H$mo {XZm§H$ 5 {Xgå~a, 2020 H$mo MoÞB©, 
V{_b ZmSw> _| "H¥${f Ed§ n`m©daU {dkmZ _| hm{b`m d¡km{ZH$ 
àJ{V' {df` na Am`mo{OV amï´>r` gå_obZ _| S>m°. ~r. 
dg§VamO So>{dS> \$mCÊSo>eZ, MoÞB© Ûmam "`wdm d¡km{ZH$ 
nwañH$ma 2020' àXmZ {H$`m J`m&

 S>m°. dr. H$ê$n¡`m H$mo {XZm§H$ 21 - 22 {gVå~a, 2020 H$mo 
Egdrdr {dœ{dÚmb`, BÝXm¡a _| {Q>H$mD$ H¥${f Ho$ _mÜ`_ go 
ImÚ gwajm na Am`mo{OV A§Vam©ï´>r` do~ gå_obZ _| 
"Bd¡ë`yeZ Am°\$ BeopÝg`b Am°`ëg E§S> ~m`mobm°{OH$b 
noñQ>rgmBS²g \$m°a AmJ}{ZH$ noñQ> _¡ZoO_oÝQ> BZ Jm{b©H$' 
(boIH$ : dr. H$ê$ßnæ`m, nr.Eg. gm¡å`m Ed§ E_. qgh) na 
gd©loð> _m¡pIH$ àñVw{VH$aU Ho$ {bE nwañH$ma àXmZ {H$`m 
J`m&

 S>m°. dr. H$ê$n¡`m H$mo {XZm§H$ 4 - 6 Aºy$~a, 2020 Ho$ 
Xm¡amZ EJ«rH$ëMab E§S> BZdm`aZ_oÝQ>b Q>oŠZmobm°Or 
So>dbon_oÝQ> gmogm`Q>r, D$Y_ qgh ZJa, CÎmamIÊ‹S>, ̂ maV 
Ûmam "`wdm H$sQ>{dkmZ nwañH$ma 2020' àXmZ {H$`m J`m& 

 S>m°. gm¡å`m nr. Eg. H$mo {XZm§H$ 5 {Xgå~a, 2020 H$mo 
MoÞB©, V{_b ZmSw> _| "H¥${f Ed§ n`m©daU {dkmZ _| hm{b`m 
d¡km{ZH$ àJ{V' {df` na Am`mo{OV Xÿgao amï´>r` gå_obZ _| 
S>m°. ~r. dg§VamO So>{dS> \$mCÊSo>eZ, MoÞB© Ûmam "`wdm 
d¡km{ZH$ nwañH$ma 2020' àXmZ {H$`m J`m&    

nwañH$ma, gå_mZ Ed§ _mÝ`Vm 
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Canning of Litchi, Agriculture & food E-

Newsletter, 2(6):558-559.

2. Chaware G.G., Karuppaiah V. 2020. Kanda 

pikavaril fulkide ekatmik vyavastapan . 

Mrugdhara.

3. Gadge S. S. 2020. Kanda, lasun pikanche 

vyavsthapan  (Onion and garl ic  crop 

management). January. Agrowon Calendar, 

Sakal Media Group, Pune. p.1.

4. Gadge S. S. and Gawande S. J. 2020. Kanda rog 

va kidinpasun pikanche sanrakshan (Pest and 

disease management in onion crop). January. 

S h e t k a r i  M a g a z i n e ,  A g r i c u l t u r a l 

Commissionorate, Pune. pp. 39-41 & 45.

R>mHw$a, dÝXZm na_ma, Amem R>mHw$a Ed§ ~«Ooe qgh 
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3. bmb, {_bZ Hw$_ma, AdYoe Hw$_ma, AemoH$ Hw$_ma, 
am`JmoÊS> qnH$s, ê$nH$ OoZm, Y_}ÝÐ Hw$_ma, {ZVmem R>mHw$a 
Ed§ ~«Ooe qgh (2020)& nwñVH$ "nmoQ>oQ>mo' _| "{_Zaëg 
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Q>oŠZmobm°OrO OoZao{Q>S> W«y EAmB©grAmanr - J«mCÊS>ZQ> & 
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2. Jmoao©nmQ>r, Ho$. Ed§ qgh, E_. (2020)& H$ÝQ´>moëS> Amo{Z`Z 
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nwUo, n¥ð> 6
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\w$b{H$So> EoH$mpË‘H$ ì`dñWmnZ , _¥JYmam 

3. JmS>Jo, Eg.Eg. (2020)& H$m§Xm, bhgwZ {nH$mMo 
ì`dñWmnZ (ß`mO Ed§ bhgwZ \$gb H$m à~§YZ), 
OZdar, EJ«modZ H¡$boÊS>a , gH$b _r{S>`m J«wn , nwUo , n¥ð> 1

4. JmS>Jo, Eg.Eg. Ed§ Jmd§So>, Eg.Oo. (2020)& H$m§Xm amoJ d 
{H${S>nmgwZ {nH$mMo g§H$f©U (ß`mO H$s \$gb _| ZmerOrd 
Ed§ amoJ à~§YZ), OZdar, eoVH$mar n{ÌH$m, EJ«rH$ëMab 
H${_eZaoQ>, nwUo , nrnr 39 - 41 Ed§ 45. 
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5. Gadge S. S., Kale R. B. and Singh M. 2020. 

Kanda lasun peek salla: Kandyavar fulkide, 

karpa rogacha pradurbhav (Onion and Garlic 

Crop Advisory: Thrips and Anthracnose 

disease incidences on onion crop). 28 
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Pune. p. 14.

6. Gupta A.J., Mahajan V. and Singh M. 2020. 

Onion variety Bhima Shakti noti�ied by CVRC. 
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pp. 3-4.

7. Gupta A.J., Mahajan V. and Singh M. 2020. 

Onion variety registered by PPV&FRA. ICAR-

DOGR News Jul-Dec 2019, 23(2). p.5.

8. Jayaswall K., Kale R.B., Singh P. and Patole A.O. 

(2020). Pyaj ki mulyavrudhi samsya ka nidan 

(Solution to the problem of value addition in 

onion), NCL Alok, 24 (7-9).
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K a n d a  b e e j o t p a d a n a s a t h i  e k a t m i k 
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10. Kale R. B. and Gadge S. S. 2020. Darjedar 
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12. Karuppaiah V. and Soumia P S. 2020. Garlic 
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Krishi, 15(1): 73-75.
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nwUo, n¥ð> 8. 

12. H$ê$n¡`m, dr. Ed§ gm¡å`m, nr.Eg. (2020)& Jm{b©H$ 
doŠQ>g© E§S> XoAa _¡ZoO_oÝQ>, amï´>r` H¥${f , 15 (1) : 73 
- 75.

13. H$ê$n¡`m, dr. Ed§ gm¡å`m, nr.Eg. (2020)& BÝQ>rJ«o{Q>S> 
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utpadnasathi vyavsthapan (Management for 
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IoVr H$m à~§YZ), Aºy$~a, eoVH$mar n{ÌH$m, H¥${f 
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S>mBd{g©Q>r Am°\$ dmob~¡{H$`m : EH$ [aàmoS>pŠQ>d 
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Ý`yO, OwbmB© - {Xgå~a, 2019, 23 (2) :  n¥ð> 2 - 3  
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(COX1)  OrZ, nm{e©`b cds;  _mBQ>moH$m°pÊS´>`b 
(OrZ~¢H$ MT644266).

21. gm¡å`m, nr.Eg; H$ê$n¡`m, dr; n¡ÝS>r, Or.Or. Ed§ qgh, 
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_mBQ>moH$m°pÊS´>`b (OrZ~¢H$ MT644267).
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proper production of  garlic crop). Radio talk. 
 20January. AIR, Pune.  

2. Gadge S. S. 2020. Rabi kandyachi kadhni aani 

vikri vyavsthapan (Harvesting and marketing 

management of rabi onion). Radio talk. 24 

February.  AIR, Pune.

3. Gupta A. J. 2020. Pyaj aur lahsun ki kheti 

(Cultivation of onion and garlic). TV show. 

Hello Kisan Live telecast. 19 February. DD 

Kisan.

4. Kale R. B. 2020. Kanda va lasun pikache kid va 

rog vyawasthapan  (Disease and pest 

management in onion and garlic). TV show. 

17 January. Krishi Darshan, DD Sahyadri.

5. Kale R. B. 2020. Kandyacha nukasan taranare 

anokhe tantradnyan, (Technology to reduce 

storage losses) TV Show. 11 December. Jai 

Kisan Jai Vigyan, Lokamat 18. 

6. Kale R. B. 2020. Rabbi kanda ropvatika va 

lagwad vyavasthapan (Rabi Onion Nursery 

and Cultivation Management). TV show. 23 

October. Krishi Darshan, DD Sahyadri.

7. Mahajan V. 2020. Kanda beejotpadan (Onion 

seed production). TV show. 14 February. 

Krishi Darshan, DD Sahyadri.

8. Mahajan V. 2020. Rangada kanda aani 

vyavasthapan  (Late kharif  onion crop 

management). TV show. 12 October. Krishi 

Darshan, DD Sahyadri.

CËnmXZ Ho$ {bE à~§YZ), ao{S>`mo dmVm©, 20 OZdar, 
EAmB©Ama, nwUo 

2. JmS>Jo, Eg.Eg. (2020)& a~r H$m§ÚmMr H$mT>Ur Am{U 
{dH«$s ì`dñWmnZ (a~r ß`mO H$s Vw‹S>mB© Am¡a g_w{MV 
CËnmXZ), ao{S>`mo dmVm©, 24 \$adar, EAmB©Ama, nwUo 

3. Jwám, E.Oo. (2020)& ß`mO Am¡a bhgwZ H$s IoVr, Q>rdr 
emo, hobmo {H$gmZ grYr àgmaU, 19 \$adar, S>rS>r 
{H$gmZ 

4. H$mbo, Ama. ~r. (2020)& H$m§Xm d bhgwZ {nH$mMo {H$S> 
d amoJ ì`dñWmnZ (ß`mO Ed§ bhgwZ _| amoJ Ed§ ZmerOrd 
à~§YZ), Q>rdr emo, 17 OZdar, H¥${f Xe©Z, S>rS>r 
gh`mÐr 

5. H$mbo, Ama.~r. (2020)& H$m§ÚmMo ZwH$gmZ VmaUmao 
AZmoIo V§ÌmkmZ (^ÊS>maU ZwH$gmZ _| H$_r bmZo hoVw 
àm¡Úmo{JH$s), Q>rdr emo, 11 {Xgå~a, O` {H$gmZ O` 
{dkmZ, bmoH$_V 18 

6. H$mbo, Ama.~r. (2020)& a~r H$m§Xm amondm{Q>H$m d 
bmJdS> ì`dñWmnZ (a~r ß`mO H$s Zg©ar Am¡a IoVr 
à~§YZ), Q>rdr emo, 23 Aºy$~a, H¥${f Xe©Z, S>rS>r 
gh`mÐr

7. _hmOZ, dr. (2020)& H$m§Xm ~rOmoËnmXZ, Q>rdr emo, 14 
\$adar, H¥${f Xe©Z, S>rS>r gh`mÐr

8. _hmOZ, dr. (2020)& am§JS>m H$m§Xm Am{U ì`dñWmnZ 
(nN>oVr Iar\$ ß`mO \$gb à~§YZ), Q>rdr emo, 12 
Aºy$~a, H¥${f Xe©Z, S>rS>r gh`m{Ð 
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Institutional Activities

g§ñWmJV J{V{d{Y`m§ 

Virtual XIth Annual Group Meeting of 

AINRPOG organized

ICAR-Directorate of Onion and Garlic Research 

organized “Virtual XIth Annual Group Meeting of 

All India Network Research Project on Onion and 

Garlic” on 23 -24 June, 2020. The meeting was 

chaired by Dr. T. Jankiram, Vice-Chancellor of Dr. 

Y.S.R. Horticultural University, Andhra Pradesh 

and Ex. ADG (Horticulture), ICAR, New Delhi. All 

the scientists from the ICAR-Directorate and 

other network centers attended the meeting. Dr. 

Major Singh,  Director,  ICAR-DOGR, Pune 

welcomed the chairman Dr. T. Jankiram, and 

senior of�icials Dr. B. K. Pandey, ADG (Hort. 

Division), ICAR, New Delhi, Dr. Vikramaditya 

Pandey, ADG (Hort. Division), ICAR, New Delhi 

and all the participants. In his inaugural address, 

Dr T. Janakiram appreciated the work carried out 

under AINRPOG and efforts made by ICAR-DOGR 

and all the AINRPOG centers. He stressed on the 

importance of yield and quality traits of onion and 

garlic. He further added that there is need to 

develop collaboration among different research 

organizations regarding production of quality 

planting material and the prospects of onion 

cultivation may be explored in Bundelkhand 

region in collaboration with KVK.

Dr. Major Singh, Director, ICAR-DOGR, presented 

the project report, wherein he elaborated about 

AINRPOG and its achievements, with the 

importance of onion and garlic in day to day life. 

PIs from different network centres and nodal 

centre presented their progress report in their 

r e s p e c t i v e  t e c h n i c a l  s e s s i o n s .  S a l i e n t 

recommendations were �inalized for each session 

after the presentations. Technical session experts 

urged to focus on trait speci�ic breeding 

programmes, fertigation experiments, re�inement 

ApIb ^maVr` ß`mO Ed§ bhgZw  ZQo >dH$©  AZgw Y§ mZ 
n[a`mOo Zm H$s 11dt dm{fH© $ g_hy  ~R¡ >H$ H$m dÀ`b©w  Am`mOo Z

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {XZm§H$ 23 - 24 OyZ, 2020 H$mo 
ApIb ̂ maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm 
H$s dÀ`w©b én _| 11dt dm{f©H$ g_yh ~¡R>H$ H$m Am`moOZ {H$`m 
J`m& Bg ~¡R>H$ H$s AÜ`jVm S>m°. Q>r. OmZH$sam_, Hw$bn{V, 
S>m°. dmB©.Eg.Ama. ~mJdmZr {dœ{dÚmb`, AmÝY« àXoe Ed§ nyd© 
ghm`H$ _hm{ZXoeH$ (~mJdmZr), ^maVr` H¥${f AZwg§YmZ 
n[afX, ZB© {X„r Zo H$s& Bg ~¡R>H$ _| ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` VWm AÝ` ZoQ>dH©$ Ho$ÝÐm| Ho$ g^r 
d¡km{ZH$m| Zo ̂ mJ {b`m& S>m°. _oOa qgh, {ZXoeH$, ̂ mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Zo 
AÜ`j _hmoX` S>m°. Q>r. OmZH$sam_ VWm d[að> A{YH$m[a`m| ̀ Wm 
S>m°. ~r.Ho$. nmÊSo>`, ghm`H$ _hm{ZXoeH$ (~mJdmZr à^mJ), S>m°. 
{dH«$_m{XË` nmÊSo>`, ghm`H$ _hm{ZXoeH$ (~mJdmZr à^mJ), 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r Am¡a AÝ`  
à{V^m{J`m| H$m A{^ZÝXZ {H$`m& AnZo CÓmQ>Z gå~moYZ _| 
_w»` A{V{W S>m°. Q>r. OmZH$sam_ Zo ApIb ^maVr` ß`mO Ed§ 
bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ VhV {H$E JE H$m`m] 
Am¡a ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` VWm  
ApIb ^maVr` ß`mO d bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm 
Ho$ g^r Ho$ÝÐm| Ûmam {H$E JE H$m`© H$s gamhZm H$s& S>m°. 
OmZH$sam_ Zo ß`mO Ed§ bhgwZ H$s CnO Ed§ JwUdÎmm {deofVmAm| 
Ho$ _hËd na ~b {X`m& gmW hr CÝhm|Zo JwUdÎmm amonU gm_J«r H$m 
CËnmXZ H$aZo Ho$ g§~§Y _| {d{^Þ AZwg§YmZ g§JR>Zm| Ho$ ~rM 
gh`moJ {dH${gV H$aZo H$s Oê$aV ~VmB© Am¡a AZwamoY {H$`m {H$ 
H¥${f {dkmZ Ho$ÝÐ Ho$ gmW gh`moJ H$aVo hþE ~wÝXobIÊS> joÌ _| 
ß`mO IoVr H$s g§^mdZmAm| H$m nVm bJm`m OmE& 

S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo n[a`moOZm [anmoQ>© àñVwV H$aVo hþE X¡{ZH$ 
OrdZ _| ß`mO Ed§ bhgwZ Ho$ _hËd H$mo aoIm§{H$V H$aVo hþE  
ApIb ̂ maVr` ß`mO d bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm Ho$ 
~mao _| Am¡a BgH$s CnbpãY`m| Ho$ ~mao _| {dñVma go àH$me S>mbm& 
{d{^Þ ZoQ>dH©$ Ho$ÝÐm| Ed§ ZmoS>b Ho$ÝÐ go àYmZ AÝdofH$m| Zo AnZo 
g§~§{YV VH$ZrH$s gÌ _| àJ{V [anmoQ>© àñVwV H$s& àñVw{VH$aU 
Ho$ CnamÝV àË`oH$ gÌ Ho$ {bE _w»` g§ñVw{V`m| H$mo A§{V_ ê$n 
{X`m J`m& VH$ZrH$s gÌ Ho$ {deofkm| Zo JwU {d{eï> àOZZ 
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of existing weed management technologies and 

alternative pesticides. Keeping the importance of 

viral diseases issues, diagnostic, management 

challenges in onion seed crop, committee also 

suggested to organize a special 'Brainstorming 

session on viral diseases on onion bulb and seed 

production' for the elaborate discussion and to 

come out with the possible strategies to overcome 

this challenges in near future. The Virtual meeting 

ended with the formal vote of thanks proposed by 

Dr. Vijay Mahajan, Principal Scientist, ICAR-DOGR, 

Pune. More than 60 participants including the 

senior of�icials of ICAR and its Institutes virtually 

attended the meeting.

Brainstorming Session on Aggregatum 

Onion-Status and Prospects in India 

Indian Society of Alliums, ICAR-Directorate of 

Onion and Garlic Research, Pune, and Department 

of Vegetable Science, Horticultural College and 

Research Institute, Tamil Nadu Agricultural 

University, Coimbatore, jointly organized 

“Brainstorming Session on Aggregatum onion - 

Status and Prospects in India” on 6 February 2020 

at Tamil Nadu Agricultural University, Coimbatore. 

Dr. L. Pugalendhi, Dean, Horticultural College and 

Research Institute, Tamil Nadu Agricultural 

University, Coimbatore welcomed the gathering 

H$m`©H«$_m|, Cd©arH$aU à`moJm|, _m¡OyXm IanVdma à~§YZ 
àm¡Úmo{J{H$`m| _| gwYma VWm d¡H$pënH$ H$sQ>ZmeH$m| na Ü`mZ 
Ho$pÝÐV H$aZo H$m AZwamoY {H$`m& ß`mO ~rO \$gb _| {dfmUwOÝ¶ 
amoJ _wÔm|, Z¡Xm{ZH$s, VWm à~§YZ g§~§Yr MwZm¡{V`m| Ho$ _hËd H$mo 
Ü`mZ _| aIH$a g{_{V Ûmam ß`mO H§$X Ed§ ~rO CËnmXZ na 
dm`ab amoJm| na EH$ {deof ~«oZ ñQ>m°{_ªJ gÌ Am`mo{OV H$aZo H$m 
gwPmd {X`m J`m Vm{H$ Bg {df` na {dñVma go MMm© H$s Om gHo$ 
Am¡a {ZH$Q> ̂ {dî` _| BZ MwZm¡{V`m| H$m gm_Zm H$aZo hoVw g§^m{dV 
aUZr{V`m§ V¡`ma H$s Om gH|$& S>m°. {dO` _hmOZ, àYmZ 
d¡km{ZH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` 
Ûmam àñVwV YÝ`dmX kmnZ Ho$ gmW hr dÀ`w©b ~¡R>H$ H$m g_mnZ 
hþAm& Bg ~¡R>H$ _| ^maVr` H¥${f AZwg§YmZ n[afX Ed§ BgHo$ 
g§ñWmZm| Ho$ d[að> A{YH$m[a`m| g{hV 60 go ^r A{YH$ 
à{V^m{J`m| Zo dÀ`w©b ar{V _| ̂ mJ {b`m& 

^maV _| EJ«rJoQ>_ ß`mO pñW{V Ed§ g§^mdZmE§ na ~«oZ-
ñQ>m°{_ªJ gÌ

B§{S>`Z gmogm`Q>r Am°\$ E{b`_ , ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm gãOr {dkmZ 
{d^mJ, ~mJdmZr H$m°boO Ed§ AZwg§YmZ g§ñWmZ, V{_b ZmSw> 
H¥${f {dœ{dÚmb`, H$mo`å~Qy>a, V{_b ZmSw> Ûmam g§`wº$ ê$n go 
{XZm§H$ 6 \$adar, 2020 H$mo V{_b ZmSw> H¥${f {dœ{dÚmb`, 
H$mo`å~Qy>a _| "EJ«rJoQ>_ ß`mO - ̂ maV _| pñW{V Ed§ g§^mdZmE§' 
{df` na ~«oZ-ñQ>m°{_ªJ gÌ Am`mo{OV {H$`m J`m& S>m°. Eb. 
nwJmboÝYr, S>rZ, ~mJdmZr H$m°boO Ed§ AZwg§YmZ g§ñWmZ, V{_b 
ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a Zo CnpñWVOZm| H$m 
A{^ZÝXZ H$aVo hþE ~rO àd{Y©V EJ«rJoQ>_ ß`mO Ho$ _hËd na 
àH$me S>mbm& 
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and emphasized the importance of  seed 

propagated aggregatum onions. 

Dr. Major Singh, Director, Directorate of Onion and 

Garlic Research narrated that Aggregatum onion is 

one of the major vegetable crops of South India 

which has signi�icant place in South Indian dishes 

and Tamil Nadu Agricultural University released 

six varieties in aggregatum onion.  He insisted on 

development of management technologies on long 

term basis for improving the production and 

productivity of aggregatum onion. Dr. K. E. 

Lawande, Former Vice Chancellor of Dr. Balasaheb 

Sawant Konkan Krishi Vidyapeeth, Dapoli, Former 

Director, ICAR-Directorate of Onion and Garlic 

Research and President, Indian Society of Alliums,  

Pune emphasized the importance of aggregatum 

onion in South India and role played by TNAU in 

developing varieties for the region. He highlighted 

the need for conversion of bulb propagated onion 

crops to seed propagated ones. Further, he added 

that post harvest studies have to be taken up on 

storage of rabi harvested crop. The kind of storage 

losses viz., rotting, sprouting loss and loss due to 

pest and diseases have to be clearly documented. 

He emphasized that bigger onion types with 4 to 5 

bulblets will be the market need in the near future. 

He highlighted that area under aggregatum onion 

is increasing but still efforts should be made for 

area expansion under onion crop. Further, Dr. K. E. 

Lawande discussed about strategic role of Ooty 

climate in producing virus free garlic seed planting 

material. In this regard ICAR-DOGR and TNAU 

should join hands in producing virus free garlic 

planting material through biotechnological 

approaches parallel to seed plot technique 

developed by CPRI, Shimla in producing virus free 

potato seed, that has revolutionized potato 

production in India.

The Vice-Chancellor Dr. N. Kumar highlighted that, 

there is tremendous mechanization in Japan and 

Korea for onion cultivation. A team from Tamil 

Nadu Agricultural University will be visiting 

production areas in these countries to study the 

mechanization techniques, which will be adopted 

S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 

AZwg§YmZ {ZXoemb` Zo ~Vm`m {H$ EJ«rJoQ>_ ß`mO, X{jU ̂ maV 

H$s EH$ à_wI gãOr \$gb h¡ {OgH$m {H$ X{jU ̂ maVr` ì`§OZm| 

_| _hËdnyU© ñWmZ h¡& Bg Adga na V{_b ZmSw> H¥${f 

{dœ{dÚmb` Ûmam EJ«rJoQ>_ ß`mO H$s N>: {H$ñ_m| H$mo Omar {H$`m 

J`m& {ZXoeH$ _hmoX` Zo EJ«rJoQ>_ ß`mO Ho$ CËnmXZ Am¡a 

CËnmXH$Vm H$mo ~‹T>mZo Ho$ {bE XrKm©d{Y AmYma na à~§YZ 

àm¡Úmo{J{H$`m| H$m {dH$mg H$aZo na ~b {X`m& S>m°. Ho$. B©. bdm§So>, 

nyd© Hw$bn{V, S>m°. ~mbmgmho~ gmd§V H$m|H$U H¥${f {dÚmnrR>, 

Xnmobr Ed§ nyd© {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 

AZwg§YmZ {ZXoemb` VWm AÜ`j, B§{S>`Z gmogm`Q>r Am°\$ 

E{b`_, nwUo Zo X{jU ̂ maV _| EJ«rJoQ>_ ß`mO Ho$ _hËd na VWm 

joÌ Ho$ {bE {H$ñ_m| H$m {dH$mg H$aZo _| V{_b ZmSw> H¥${f 

{dœ{dÚmb` Ûmam {Z^mB© JB© ^y{_H$m na àH$me S>mbm& CÝhm|Zo 

H§$X àd{Y©V ß`mO \$gbm| H$m ~rO àd{Y©V _| ê$nm§VaU H$s 

Oê$aV na àH$me S>mbm& BgHo$ Abmdm S>m°. bdm§So> Zo H$hm {H$ 

a~r _m¡g_ _| hm{gb H$s JB© \$gb Ho$ ^ÊS>maU na \$gbmoÎma 

AÜ``Z {H$E OmE§& {d{^Þ àH$ma Ho$ ^ÊS>maU ZwH$gmZ `Wm 

g‹S>Z, A§Hw$aU ZwH$gmZ VWm ZmerOrd Ed§ amoJm| Ho$ H$maU 

ZwH$gmZ H$mo ñnï> ê$n go XñVmdoOr ê$n àXmZ {H$`m OmE& 

CÝhm|Zo Bg ~mV na ~b {X`m {H$ {ZH$Q> ^{dî` _| Mma go nm§M 

H§${XH$m dmbo ~‹S>o ß`mO {H$ñ_m| H$s ~mOma _| _m§J hmoJr& CÝhm|Zo 

H$hm {H$ EJ«rJoQ>_ ß`mO Ho$ A§VJ©V H¥${f aH$~o _| ~‹T>moVar hmo ahr 

h¡ bo{H$Z A^r ̂ r ß`mO \$gb Ho$ A§VJ©V H¥${f joÌ\$b {dñVma 

Ho$ {bE à`mg {H$E OmZo Mm{hE& nwZ: S>m°. Ho$. B©. bdm§So> Zo {dfmUw 

_wº$ bhgwZ ~rO amonU gm_J«r H$m CËnmXZ H$aZo _| D$Q>r 

Obdm`w H$s aUZr{VnaH$ ̂ y{_H$m Ho$ ~mao _| MMm© H$s& Bg g§~§Y 

_| {dfmUw _wº$ Amby ~rO H$m CËnmXZ H$aZo _| Ho$ÝÐr` Amby 

AZwg§YmZ g§ñWmZ, {e_bm Ûmam {dH${gV ~rO ßbm°Q> VH$ZrH$ 

{Oggo ̂ maV _| Amby CËnmXZ _| H«$mpÝV AmB© h¡, Ho$ gmW gmW 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` VWm V{_b 

ZmSw> H¥${f {dœ{dÚmb` Ûmam O¡d àm¡Úmo{JH$s` ̀ w{º$`m| Ho$ _mÜ`_ 

go {dfmUw _wº$ bhgwZ amonU gm_J«r H$m CËnmXZ H$aZo Ho$ H$m`© _| 

EH$gmW {_bH$a H$m`© H$aZm Mm{hE&

Hw$bn{V _hmoX` S>m°. EZ. Hw$_ma Zo Bg VÏ` na àH$me S>mbm {H$ 

ß`mO H$s IoVr Ho$ {bE OmnmZ Ed§ H$mo[a`m Xoe _| C„oIZr` ê$n 

go ̀ m§{ÌH$sH$aU H$s gw{dYm h¡& CÝhm|Zo AZwamoY {H$`m {H$ V{_b 

ZmSw> H¥${f {dœ{dÚmb` H$s EH$ Q>r_ Ûmam BZ Xoem| _| CËnmXZ 

joÌm| H$m Xm¡am {H$`m OmE Vm{H$ `m§{ÌH$sH$aU VH$ZrH$m| H$m 
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at home. He further added that aggregatum onion 

is an important crop which occupies the headlines 

of most media due to the implications caused by 

price hike during October- November. Hence, 

storage and market research on aggregatum onion 

need be strengthened. Further, technologies for 

nutrient, weed management and drip irrigation 

have to be developed. In agreement with Dr. K.E. 

Lawande, he also expressed that Nilgiri is the ideal 

location for garlic seed production for the entire 

country and in recent years, it is highly affected 

due to a latent virus which affects the seed 

production from Niligris. As Centre for Plant 

Molecular  Biotechnology at  Tamil  Nadu 

Agricultural University has an expertise with all 

state of the art facilities, efforts should be taken up 

to produce virus free garlic planting material.  The 

technical session was chaired by Dr. K. E. Lawande 

and �inally, Dr. Vijay Mahajan, Secretary, Indian 

Society Alliums concluded the session. 

Dr. N. Kumar, Vice Chancellor, TNAU  
delivering presidential address 

Dr. K. E. Lawande, President, ISA, Pune 

delivering key note address 

Farmer receiving award Release of publication  

AÜ``Z {H$`m Om gHo$ {OÝh| ^maV _| AnZm`m OmEJm& 

S>m°. Hw$_ma Zo nwZ: Xmoham`m {H$ EJ«rJoQ>_ ß`mO EH$ _hËdnyU© 

\$gb h¡ Omo {H$ Aºy$~a - Zdå~a Ho$ Xm¡amZ _yë`d¥{Õ hmoZo na 

A{YH$m§e _r{S>`m H$s gw{I©`m§ ~ZVr h¡& Bg{bE, EJ«rJoQ>_ ß`mO 

Ho$ ^ÊS>maU Ed§ ~mOma AZwg§YmZ H$mo _O~yV H$aZo H$s Oê$aV 

h¡& nwZ: nmofH$ VËd, IanVdma à~§YZ VWm {S´>n qgMmB© Ho$ {bE 

àm¡Úmo{J{H$`m| H$m {dH$mg H$aZo H$s Oê$aV h¡& S>m°. Ho$.B©. bdm§So> go 

gh_{V ì`º$ H$aVo hþE S>m°. Hw$_ma Zo H$hm {H$ gånyU© Xoe Ho$ {bE 

bhgwZ ~rO CËnmXZ hoVw Zrb{J[a EH$ AmXe© ñWmZ h¡ Am¡a 

hm{b`m dfm] _| EH$ boQ>oÝQ> dm`ag go Zrb{J[a _| ~rO CËnmXZ 

AË`{YH$ ê$n go à^m{dV hþAm h¡& O¡gm {H$ V{_b ZmSw> H¥${f 

{dœ{dÚmb` _| nmXn AmU{dH$ O¡d àm¡Úmo{JH$s Ho$ÝÐ _| g^r 

CËH¥$ï> gw{dYmAm| Ho$ gmW {deofkVm {dÚ_mZ h¡, AV: {dfmUw 

_wº$ bhgwZ amonU gm_J«r H$m CËnmXZ H$aZo H$s {Xem _| à`mg 

{H$E OmZo Mm{hE& VH$ZrH$s gÌ H$s AÜ`jVm S>m°. Ho$. B©. bdm§So> 

Zo H$s Am¡a A§VV: S>m°. {dO` _hmOZ, g{Md, B§{S>`Z gmogm`Q>r 

Am°\$ E{b`_ Zo gÌ H$m g_mnZ {H$`m&

 AÜ`jr` gå~moYZ àñVwV H$aVo hþE S>m°. EZ. 
Hw$_ma, Hw$bn{V, V{_b ZmSw> H¥${f {dœ{dÚmb` 

nwañH$ma àmá H$aVo hþE {H$gmZ 

_w»` gå~moYZ àñVwV H$aVo hþE 
S>m°. Ho$. B©. bdm§So>, AÜ`j, AmB©EgE, nwUo 

 àH$meZm| H$m {d_moMZ  
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ICAR-DOGR participated in 'Global 

Farmers' and 'Krushik'

ICAR-Directorate of Onion and Garlic Research 

participated in agricultural exhibition 'Global 

Farmers 2020' organized by KVK, Narayangaon, 

Pune at its campus during 9-12 January 2020. The 

technologies developed by the Directorate were 

displayed at Directorate's stall. Dr. Vijay Mahajan 

delivered presentation on 'Onion Production 

Technology' on 10 January 2020 to create 

awareness about onion and garlic technologies 

among the farmers. The exhibition was visited by 

about one lakh farmers. ICAR-Directorate of Onion 

and Garlic Research also participated in 

agricultural exhibition 'Krushik 2020' organized 

by KVK, Baramati at its campus during 16-19 

January 2020. The technologies developed by the 

Directorate were displayed at Directorate's stall. 

Dr. S. S. Gadge and Mr. V. S. Gurav answered the 

queries of onion producers. The exhibition 

'Krushik' was visited by about �ive lakh farmers.

Participation in Global Farmers Participation in Krushik

stCelebration of 71  Republic Day

stThe 71  Republic Day was celebrated at ICAR-

Directorate of Onion and Garlic Research, 

Rajgurunagar on 26 January, 2020. Dr. Major 

Singh, Director, hoisted 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 

"½bmo~b \$m_©g©' VWm "H¥${fH$' àXe©{Z`m| _| ̂ mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` H$s ̂ mJrXmar

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Zo {XZm§H$ 
9 - 12 OZdar, 2020 Ho$ Xm¡amZ H¥${f {dkmZ Ho$ÝÐ, 
Zmam`UJm§d, nwUo _| Am`mo{OV H¥${f àXe©Zr "½bmo~b \$m_©g©' _| 
AnZr ^mJrXmar XO© H$amB©& Bg àXe©Zr _o {ZXoemb` Ûmam 
{dH${gV àm¡Úmo{J{H$`m| H$mo àX{e©V {H$`m J`m& S>m°. {dO` 
_hmOZ, àYmZ d¡km{ZH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo {XZm§H$ 10 OZdar, 2020 H$mo "ß`mO 
CËnmXZ àm¡Úmo{JH$s' na EH$ àñVw{VH$aU {X`m Vm{H$ {H$gmZm| 
Ho$ _Ü` ß`mO Ed§ bhgwZ H$s àm¡Úmo{J{H$`m| Ho$ ~mao _| OmJê$H$Vm 
H$m g¥OZ {H$`m Om gHo$& Bg àXe©Zr _| bJ^J EH$ bmI 
{H$gmZ AmE& BgHo$ gmW hr ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo {XZm§H$ 16 - 19 OZdar, 2020 Ho$ 
Xm¡amZ H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr Ûmam AnZo n[aga _| 
Am`mo{OV H¥${f àXe©Zr "H¥$fH$ 2020' _| ^r ^mJ {b`m& 
{ZXoemb` Ho$ ñQ>m°b na {ZXoemb` Ûmam {dH${gV àm¡Úmo{J{H$`m| 
H$mo àX{e©V {H$`m J`m& S>m°. Eg.Eg. JmS>Jo, d[að> d¡km{ZH$ Ed§ 
lr dr.Eg. Jwad Zo ß`mO CËnmXH$m| Ho$ àým| Ho$ CÎma {XE& àXe©Zr 
"H¥$fH$' _| bJ^J nm§M bmI {H$gmZ AmE&

½bmo~b \$m_©g© _| à{V^m{JVm  H¥${fH$ _| à{V^m{JVm   

71 dm§ JUV§Ì {Xdg g_mamoh

{XZm§H$ 26 OZdar, 2020 H$mo ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 

AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| 71dm§ JUV§Ì {Xdg 

g_mamoh hfm}„mg Ho$ gmW _Zm`m J`m& S>m°. _oOa qgh, {ZXoeH$ Zo 

amï´>-ÜdO \$ham`m Am¡a {ZXoemb` Ho$ g^r H$m{_©H$m| H$mo Bg 

{Xdg Ho$ _hËd Ho$ ~mao _| ~Vm`m& Bg Adga na, {ZXoemb` H$s 

H$_©Mmar H$ë`mU g{_{V Ûmam IobHy$X à{V`mo{JVm d gm§ñH¥${VH$ 
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programmes were organized by the Employees' 

Welfare Committee of the Directorate. The prizes 

were given to the winners at the end of the 

programme. 

ICAR-DOGR organized ATMA training 

programme for farmers

A training programme on “Scienti�ic cultivation of 

onion and garlic” was organized by ICAR-

Directorate of Onion and Garlic Research under 

ATMA scheme for farmers of Chandrapur district 

(Maharashtra). The programme was of 3 days 

during 25-27 February 2020. Dr. Major Singh, 

Director, ICAR-DOGR welcomed the participants 

and briefed about the ongoing activities of 

Directorate for the farmers. He also spoke about 

Swachh Bharat Campaign. Different topics related 

to onion and garlic cultivation were covered in the 

training. There were in total 13 lectures and 7 

practicals. The various agro-practices were 

demonstrated to farmers at Rajgurunagar and 

Kalus farms of the Directorate. Farmers were 

exposed to different agro-innovative techniques. 

They were also taken to onion market. After 

training programme, interactive session was 

conducted in which queries from the farmers were 

answered by the scientists. In valedictory 

function, certi�icates were distributed to the 

participants. The programme ended with vote of 

thanks by Dr. S. S. Gadge. The training programme 

was coordinated by Dr. S. S. Gadge, Dr. R. B. Kale 

and Dr. Kiran Bhagat.

H$m`©H«$_ Am`mo{OV {H$E JE& H$m`©H«$_ Ho$ g_mnZ na {dOoVmAm| 

H$mo nwañH$ma àXmZ {H$E JE&

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
{H$gmZm| Ho$ {bE AmË_m à{ejU H$m`©H«$_ H$m Am`moOZ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
_hmamï´> Ho$ MÝÐnwa {Obo Ho$ {H$gmZm| Ho$ {bE AmË_m ñH$s_ Ho$ 
A§VJ©V "ß`mO d bhgwZ H$s d¡km{ZH$ IoVr' na EH$ à{ejU 
H$m`©H«$_ Am`mo{OV {H$`m J`m& Bg à{ejU H$m`©H«$_ H$mo {XZm§H$ 
25 - 27 \$adar, 2020 Ho$ Xm¡amZ Am`mo{OV {H$`m J`m& S>m°. 
_oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo à{V^m{J`m| H$m ñdmJV H$aVo hþE CÝh| {H$gmZ 
H$ë`mU Ho$ {bE {ZXoemb` Ûmam MbmB© Om aht J{V{d{Y`m| Ho$ 
~mao _| g§jon _| OmZH$mar Xr & gmW hr {ZXoeH$ _hmoX` Zo ñdÀN> 
^maV A{^`mZ Ho$ ~mao _| OmZH$mar Xr& Bg à{ejU H$m`©H«$_ _| 
ß`mO Ed§ bhgwZ IoVr go Ow‹S>o {d{^Þ nhbwAm| H$mo em{_b {H$`m 
J`m Wm& BgHo$ A§VJ©V Hw$b 13 ì`m»`mZ Am¡a gmV à¡ŠQ>rH$b 
H$mo em{_b {H$`m J`m Wm& {ZXoemb` Ho$ amOJwê$ZJa VWm 
H$mbwg \$m_© na {H$gmZm| H$mo AZoH$ H¥${f ar{V`m| H$mo {XIm`m 
J`m& BgHo$ gmW hr {H$gmZm| H$mo {d{^Þ H¥${f ZdmoÝ_ofr VH$ZrH$m| 
H$mo {XIm`m J`m& gmW hr {H$gmZm| H$mo ß`mO ~mOma ̂ r bo Om`m 
J`m& à{ejU H$m`©H«$_ Ho$ CnamÝV nmañn[aH$ dmVm©bmn gÌ 
Am`mo{OV {H$`m J`m {Og_| d¡km{ZH$m| Zo {H$gmZm| Ho$ àým| H$m 
CÎma {X`m& g_mnZ g_mamoh _|, à{V^m{J`m| H$mo à_mU nÌ 
{dV[aV {H$E JE& S>m°. Eg.Eg. JmS>Jo Ûmam àñVwV YÝ`dmX kmnZ 
Ho$ gmW hr H$m`©H«$_ gånÞ hþAm& 

à{ejU H$m`©H«$_ H$m g§MmbZ S>m°. Eg. Eg. JmS>Jo, S>m°. Ama.~r. 
H$mbo Am¡a S>m°. {H$aU ̂ JV Zo {H$`m&       

dm{f©H$ à{VdoXZ 2020



225

I C A R - D O G R  o r g a n i z e d  t r a i n i n g 

programme for farmers of Karnataka

ICAR-Directorate of Onion and Garlic Research in 

collaboration with IRDA, Bengaluru organized a 

training programme on “Scienti�ic cultivation of 

onion and garlic” for 25 farmers of Chamrajnagar 

district (Karnataka) during 26-28 February, 2020. 

It was sponsored by NABARD. Dr. Major Singh, 

Director, ICAR-DOGR motivated the participants 

fo r  a d o p t i n g  a dva n c e  o n i o n  a n d  g a r l i c 

technologies developed by the Directorate. He also 

spoke about Swachh Bharat Campaign. The 

training programme was coordinated by Dr. S. S. 

Gadge, Dr. R. B. Kale and Dr. Kiran Bhagat. Different 

topics related to onion and garlic cultivation were 

covered in the training programme. There were in 

total 13 lectures and 7 practicals. The various 

agro-practices were demonstrated to farmers at 

Rajgurunagar and Kalus farms of the Directorate. 

Farmers were exposed to different agro-

innovative techniques. They were also taken to 

onion market. After training programme, 

interactive session was conducted in which 

queries from the farmers were answered by the 

scientists. In valedictory function, certi�icates 

were distributed to the participants. The 

programme ended with vote of thanks by Dr. S. S. 

Gadge.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
H$Zm©Q>H$ Ho$ {H$gmZm| Ho$ {bE à{ejU H$m`©H«$_ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
AmB©AmaS>rE, ~|Jbwê$ Ho$ gmW gh`moJ H$aVo hþE {XZm§H$ 26 - 
28 \$adar, 2020 Ho$ Xm¡amZ H$Zm©Q>H$ Ho$ Mm_amOZJa {Obo Ho$ 
25 {H$gmZm| Ho$ {bE "ß`mO d bhgwZ H$s d¡km{ZH$ IoVr' {df` 
na EH$ à{ejU H$m`©H«$_ H$m Am`moOZ {H$`m J`m& Bg H$m`©H«$_ 
H$mo Zm~mS©> Ûmam àm`mo{OV {H$`m J`m Wm& S>m°. _oOa qgh, 
{ZXoeH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Zo 
à{V^m{J`m| H$mo {ZXoemb` Ûmam {dH${gV H$s JBª CÞV ß`mO d 
bhgwZ àm¡Úmo{J{H$`m| H$mo AnZmZo Ho$ {bE ào[aV {H$`m& gmW hr 
{ZXoeH$ _hmoX` Zo ñdÀN> ̂ maV A{^`mZ Ho$ ~mao _| ̂ r OmZH$mar 
Xr& S>m°. Eg.Eg. JmS>Jo, S>m°. Ama.~r. H$mbo VWm S>m°. {H$aZ ̂ JZ 
Ûmam à{ejU H$m`©H«$_ H$m g§MmbZ {H$`m J`m& Bg à{ejU 
H$m`©H«$_ _| ß`mO Ed§ bhgwZ H$s IoVr go Ow‹S>o {d{^Þ {df`m| H$mo 
em{_b {H$`m J`m Wm& Bg_| Hw$b Voah ì`m»`mZ VWm gmV 
à¡ŠQ>rH$b H$mo em{_b {H$`m J`m& {ZXoemb` Ho$ amOJwê$ZJa 
VWm H$mbwg \$m_© na {H$gmZm| H$mo AZoH$ H¥${f ar{V`m| H$mo 
{XIm`m J`m& BgHo$ gmW hr {H$gmZm| H$mo {d{^Þ H¥${f ZdmoÝ_ofr 
VH$ZrH$m| H$mo {XIm`m J`m& gmW hr {H$gmZm| H$mo ß`mO ~mOma ̂ r 
bo Om`m J`m& à{ejU H$m`©H«$_ Ho$ CnamÝV nmañn[aH$ dmVm©bmn 
gÌ Am`mo{OV {H$`m J`m {Og_| d¡km{ZH$m| Zo {H$gmZm| Ho$ àým| 
H$m CÎma {X`m& g_mnZ g_mamoh _|, à{V^m{J`m| H$mo à_mU nÌ 
{dV[aV {H$E JE& S>m°. Eg.Eg. JmS>Jo Ûmam àñVwV YÝ`dmX kmnZ 
Ho$ gmW hr H$m`©H«$_ gånÞ hþAm&
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National Science Day celebrated

National Science Day is celebrated in India each 

year on 28th February to mark the discovery of the 

R a m a n  E ff e c t  b y  I n d i a n  p h y s i c i s t  S i r 

Chandrashekhara Venkata Raman.  ICAR-

Directorate of Onion and Garlic Research 

celebrated National Science Day on 28th February, 

2020 by involving 200 students and 8 teachers of 

Government Residential School for Scheduled 

Caste & Neo-Buddhist Girls, Chandoli and 

Government Residential School for Scheduled 

Caste & Neo-Buddhist Boys, Pethat ICAR-DOGR, 

Rajgurunagar. Students got exposure of �ield and 

laboratory experiments being conducted in the 

Directorate. On this occasion, debate competition 

on 'Vedic Science superior or Modern Science' was 

conducted for the students. All the students were 

provided school bags and writing kit for education 

purpose. Students actively participated in the 

competition and �irst three winners from girls and 

�irst three winners from boys were felicitated with 

the prizes. Dr. A. J. Gupta, In-charge Director 

addressed the students and elaborated the 

importance of science day. Programme was 

coordinated by Dr. S. J. Gawande, Dr. S. S. Gadge, Dr. 

R. B. Kale and Dr. Pranjali Ghodke. Programme was 

compered by Dr. R. B. Kale and vote of thanks was 

given by Dr. S. S. Gadge.

amï´>r` {dkmZ {Xdg g_mamoh 

^maVr` ^m¡{VH$s d¡km{ZH$ ga MÝÐeoIa d|H$Q> a_Z Ûmam a_Z 

à^md H$s ImoO Ho$ Cnbú` _| à{V df© {XZm§H$ 28 \$adar H$mo 

^maV _| amï´>r` {dkmZ {Xdg _Zm`m OmVm h¡& ̂ mH¥$AZwn - ß`mO 

Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam {XZm§H$ 28 \$adar, 

2020 H$mo amï´>r` {dkmZ {Xdg _Zm`m J`m {Og_| AZwgy{MV 

Om{V Ed§ Zd~m¡ÜX N>mÌmAm| Ho$ {bE gaH$mar Amdmgr` {dÚmb`, 

Mm§S>mobr VWm AZwgy{MV Om{V Ed§ Zd~m¡ÜX> N>mÌm| Ho$ {bE 

gaH$mar Amdmgr` {dÚmb`, noWmQ> Ho$ 200 N>mÌ-N>mÌmAm| Am¡a 

8 {ejH$m| H$mo em{_b {H$`m J`m& N>mÌ-N>mÌmAm| H$mo {ZXoemb` 

_| {H$E Om aho IoV Ed§ à`moJembm narjUm| H$mo {XIm`m J`m& 

Bg Adga na, N>mÌ-N>mÌmAm| Ho$ {bE "d¡{XH$ {dkmZ ~ohVa 

AWdm AmYw{ZH$ {dkmZ' {df` na EH$ dmX-{ddmX à{V`mo{JVm 

Am`mo{OV H$s JB©& g^r N>mÌ-N>mÌmAm| H$mo {ejm à`moOZ Ho$ {bE 

ñHy$b ~¡J Am¡a boIZ {H$Q> àXmZ H$s JB©& N>mÌ-N>mÌmAm| Zo 

à{V`mo{JVm _| g{H«$` ê$n go ̂ mJ {b`m Am¡a N>mÌmAm| Am¡a N>mÌm| 

XmoZm| _| àW_ VrZ {dOoVmAm| H$mo nwañH$ma àXmZ H$a gå_m{ZV 

{H$`m J`m& S>m°. E.Oo. Jwám, à^mar {ZXoeH$ Zo N>mÌm| H$mo gå~mo{YV 

H$aVo hþE {dkmZ {Xdg H$m _hËd ~Vm`m& 

S>m°. Eg. Oo. Jmd§So>, S>m°. Eg.Eg. JmS>Jo, S>m°. Ama. ~r. H$mbo VWm 
S>m°. àm§Obr KmoS>Ho$ Zo H$m`©H«$_ H$m g_Ýd` {H$`m& S>m°. Ama. ~r. 
H$mbo Zo H$m`©H«$_ H$m g§MmbZ {H$`m Am¡a S>m°. Eg. Eg. JmS>Jo Zo 
YÝ`dmX kmnZ àñVwV {H$`m& 

dm{f©H$ à{VdoXZ 2020
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ICAR-DOGR participated in Science 

Exhibition 2020  

ICAR-Directorate of Onion and Garlic Research 

participated in 'Science exhibition 2020' 

organized by Tata Institute of Fundamental 

Research (TIFR), Narayangaon, Pune at Giant 

Metrewave Radio Telescope (GMRT), Khodad 

during 28-29 February 2020. The technologies 

developed by the Directorate were displayed at 

Directorate's stall. The exhibition has proved a 

very good platform for all enthusiastic students 

from various schools and colleges in the rural area. 

The queries about onion and garlic technologies 

were answered at ICAR-DOGR stall. Around 

25,000 students visited the exhibition.

ICAR-DOGR participated in Pusa Krishi 

Vigyan Mela

ICAR-Directorate of Onion and Garlic Research 

participated in 'Pusa Krishi Vigyan Mela- 2020' 

{dkmZ àXe©Zr 2020 _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s ̂ mJrXmar 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Zo {XZm§H$ 
28 - 29 \$adar, 2020 Ho$ Xm¡amZ {OAm§Q> _rQ>adod ao{S>`mo 
Q>o{bñHo$n, ImoS>X> _| Q>mQ>m B§pñQ>Q>çyQ> Am°\$ \$ÊS>m_oÝQ>b [agM©, 
Zmam`UJm§d, nwUo Ûmam Am`mo{OV "'{dkmZ àXe©Zr 2020' _| 
AnZr ̂ mJrXmar XO© H$amB©& {ZXoemb` Ho$ ñQ>m°b na {ZXoemb` 
Ûmam {dH${gV àm¡Úmo{J{H$`m| H$mo àX{e©V {H$`m J`m& ̀ h àXe©Zr 
J«m_rU joÌ _| {d{^Þ {dÚmb`m| VWm H$m°boOm| go g^r CËgmhr 
N>mÌm| Ho$ {bE EH$ AÀN>m ßboQ>\$m_© gm{~V hþB©& ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ ñQ>m°b na ß`mO Ed§ 
bhgwZ H$s àm¡Úmo{J{H$`m| Ho$ ~mao _| AmJÝVwH$m| H$s {OkmgmAm| Ho$ 
CÎma {XE JE& Bg àXe©Zr _| bJ^J 25,000 N>mÌm| Zo ^«_U 
{H$`m& 

nygm H¥${f {dkmZ _obo _| ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` H$s à{V^m{JVm 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Zo {XZm§H$ 
1 - 3 _mM©, 2020 Ho$ Xm¡amZ ^mH¥$AZwn - ^maVr` H¥${f 
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organized by ICAR-Indian Agricultural Research 

Institute (IARI), PUSA Campus, New Delhi during 

1-3 March 2020. The technologies developed by 

the Directorate were displayed at Directorate's 

stall. The exhibition has proved a very good 

platform for farmers as well as other stakeholders 

visited from different states of the India. The 

queries about onion and garlic technologies were 

a n s w e r e d  a t  I C A R- D O G R  s t a l l .  A r o u n d 

10000visitors visited the exhibition stall. 

Technical bulletins and folders of ICAR-DOGR on 

Onion and Garlic Technologies were also sold to 

the farmers. Dr. Rajiv Kale, Scientist (Agricultural 

Extension)  del ivered ta lk  on ' Improved 

technologies of onion and garlic and bene�its of the 

mela for dissemination of technologies to farmers' 

on DD Kisan at the stall of the ICAR-DOGR in Pusa 

Krishi Vigyan Mela on 3 March 2020.

Training programme for tribal farmers

Three-days training programme on “Commercial 

cultivation of onion and garlic” for tribal farmers 

from Ambegaon taluka of Pune (Near Bhima 

Shankar) was organized by ICAR-Directorate of 

Onion and Garlic Research, Rajgurunagar, Pune 

under the TSP Scheme on 5-7 March 2020 at ICAR-

DOGR, Rajgurunagar. A total of fourteen selected 

tribal farmers participated in the programme. The 

training was aimed for creating awareness among 

the farmers about commercial cultivation of onion 

and garlic in Ambegaon taluka of Pune. Dr. Major 

Singh, Director, ICAR-DOGR welcomed the 

AZwg§YmZ g§ñWmZ, nygm n[aga, ZB© {X„r Ûmam Am`mo{OV "nygm 
H¥${f {dkmZ _obm 2020' _| ̂ mJ {b`m& Bg _obo _| {ZXoemb` 
Ho$ ñQ>m°b na g§ñWmZ Ûmam {dH${gV àm¡Úmo{J{H$`m| H$mo àX{e©V 
{H$`m J`m& `h àXe©Zr ^maV Ho$ {d{^Þ amÁ`m| go Bg_| AmZo 
dmbo dmbo {H$gmZm| d AÝ` {hVYmaH$m| Ho$ {bE EH$ AÀN>m 
ßboQ>\$m_© {gÕ hþB©& ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ho$ ñQ>m°b na ß`mO d bhgwZ H$s àm¡Úmo{J{H$`m| Ho$ 
g§~§Y _| {OkmgmAm| Ho$ g_w{MV CÎma {XE JE& {ZXoemb` Ho$ 
ñQ>m°b H$mo bJ^J Xg hOma AmJÝVwH$m| Zo XoIm& {H$gmZm| H$mo 
ß`mO Ed§ bhgwZ H$s àm¡Úmo{J{H$`m| na {ZXoemb` Ho$ VH$ZrH$s 
~wbo{Q>Z Ed§ \$moëS>a ^r CnbãY H$amE JE& S>m°. amOrd H$mbo, 
d¡km{ZH$ (H¥${f àgma), ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo {XZm§H$ 3 _mM©, 2020 H$mo nygm H¥${f 
{dkmZ _obo _| ß`mO Ed§ bhgwZ H$s CÞV àm¡Úmo{J{H$`m| na dmVm© 
àñVwV H$s Am¡a ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Ho$ ñQ>m°b na S>rS>r {H$gmZ na àm¡Úmo{J{H$`m| Ho$ àgma 
hoVw _obo Ho$ bm^ ~VmE& 

OZOmVr` {H$gmZm| Ho$ {bE à{ejU H$m`©H«$_

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJêw $ZJa, nUw o _| {XZmH§ $ 5 - 7 _mM,©  2020 H$s Ad{Y H$o  
Xma¡ mZ OZOmVr` Cn-`mOo Zm ñH$s_ H$o  AV§ JV©  {ZXeo mb` Ûmam 
nUw o H$o  VmbHw $m$Amå~Jo md§  (^r_m eH§ $a H$o  {ZH$Q>) H$o  OZOmVr` 
{H$gmZm| H$o  {bE "ß`mO Ed§ bhgZw  H$s ì`mdgm{`H$ IVo r' na VrZ 
{Xdgr` à{ejU H$m`H© $« _ Am`m{o OV {H$`m J`m& Bg H$m`H© $« _ _| 
M`{ZV 14 OZOmVr` {H$gmZm| Zo ^mJ {b`m& Bg à{ejU 
H$m`H© $« _ H$m CÔío ` nUw o H$s Aå~Jo md§  VmbHw $m _| ß`mO d bhgZw  
H$s ì`mdgm{`H$ IVo r H$o  ~mao _| {H$gmZm| H$o  ~rM OmJê$H$Vm H$m 
gO¥ Z H$aZm Wm& S>m.°  _Oo a qgh, {ZXeo H$, ̂ mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ {ZXeo mb` Zo à{V^m{J`m| H$m ñdmJV H$aVo hEþ  
CÝh| à{ejU H$m`H© $« _ H$o  {df` na {dñVma go ~Vm`m Ama¡  {H$gmZm| 

dm{f©H$ à{VdoXZ 2020



229

participants and elaborated the theme of the 

training programme and briefed about the DOGR 

developed technologies for the farmers. Dr. Amar 

Jeet Gupta, Principal Scientist (Hort.) & Nodal 

Of�icer (TSP) and Dr. S. S. Gadge, Senior Scientist 

(Agril. Ext.) coordinated the programme. Dr. Gupta 

briefed about the activities under TSP and impact 

of TSP on livelihood of tribal farmers. Lectures and 

�ield demonstrations on cultivation of onion and 

garlic were arranged. Farmers expressed our 

satisfaction and appreciated ICAR-DOGR for 

excellent work for the tribal farmers. Certi�icates 

were distributed to all the participants under 

training programme. Programme ended with the 

vote of thanks presented by Dr. A. J. Gupta, Nodal 

Of�icer (TSP).

ICAR-DOGR celebrated International 

Women's Day 2020

The Women Cell of ICAR-DOGR has organized 

International Women's Day 2020 with the 

International UN theme “I am Generation 

Equality: Realizing Women's Right” in the 

conference hall, ICAR-DOGR, Rajgurunagar on 8th 

March 2020.The program was chaired by Dr. Major 

Singh, Director who spoke on History of Women's 

days and need of gender equality. Dr. V. Mahajan, 

P.S. (Hort.) spoke on the need of freedom for 

women at the workplace. A series of games was 

arranged to enlighten the gathering about 

women's capacity, strength, and rights. The 

presentation on “Women's health and role in 

Society” was delivered by Dr. Manic Bichkar, MD 

H$o  {bE {ZXeo mb` Ûmam {dH${gV H$s JBª àmÚ¡ m{o J{H$`m| H$o  ~mao _| 
g{§ já OmZH$mar Xr& S>m.°  A_a OrV Jáw m, àYmZ dk¡ m{ZH$ 
(~mJdmZr) Ed§ ZmSo >b A{YH$mar (OZOmVr` Cn-`mOo Zm) VWm 
S>m.°  Eg.Eg. JmS>J,o  d[að> dk¡ m{ZH$ (H$¥ {f àgma), ^mH$¥ AZnw  - 
ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb` Zo H$m`H© $« _ H$m g_Ýd` 
{H$`m& S>m.°  Jáw m Zo OZOmVr` Cn-`mOo Zm H$o  VhV MbmB© Om aht 
J{V{d{Y`m| Ama¡  OZOmVr` {H$gmZm| H$s AmOr{dH$m na 
OZOmVr` Cn-`mOo Zm H$o  à^md H$o  ~mao _| gj§ no  _| OmZH$mar Xr& 
Bg H$m`H© $« _ _| ì`m»`mZ Ed§ ß`mO d bhgZw  H$s IVo r na IVo  
àXeZ© m| H$mo em{_b {H$`m J`m& {H$gmZm| Zo OZOmVr` {H$gmZm| H$o  
{bE CËH$¥ ï> H$m ©̀ H$aZo H$o  {bE ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  
AZgw Y§ mZ {ZXeo mb` H$s gamhZm H$s Ama¡  à{ejU H$o  g~§ Y§  _| 
AnZm gV§ mfo  OVm`m& à{ejU H$m`H© $« _ H$o  g^r à{V^m{J`m| H$mo 
à_mU nÌ {dV[aV {H$E JE& S>m.°  A_a OrV Jáw m, ZmSo >b A{YH$mar 
(OZOmVr` Cn-`mOo Zm) Ûmam àñVVw  YÝ`dmX kmnZ H$o  gmW hr 
H$m`H© $« _ gånÞ hAþ m&  

A§Vam©ï´>r` _{hbm {Xdg 2020 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ _{hbm 
gob Ûmam {XZm§H$ 8 _mM©, 2020 H$mo ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ho$ gå_obZ hm°b 
_| A§Vam©ï´>r` `yEZ {df` "_¢ nr‹T>r g_mZVm hÿ§ : _{hbmAm| Ho$ 
A{YH$mam| H$mo _hgyg H$aVr hÿ§', '' na A§Vam©ï´>r` _{hbm {Xdg 
2020 _Zm`m J`m& H$m`©H«$_ H$s AÜ`jVm H$aVo hþE S>m°. _oOa 
qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo _{hbm {Xdg Ho$ _hËd Am¡a _{hbm g_mZVm H$s 
Oê$aV na {dñVma go ~Vm`m& S>m°. {dO` _hmOZ, àYmZ 
d¡km{ZH$ (~mJdmZr), ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb` Zo H$m`©ñWb na _{hbmAm| Ho$ {bE ñdV§ÌVm H$s 
Oê$aV Ho$ ~mao _| ~Vm`m& _{hbmAm| H$s j_Vm, _O~yVr Am¡a 
A{YH$mam| Ho$ ~mao _| CnpñWVOZm| H$mo OmJê$H$ H$aZo Ho$ à`moOZ 
go AZoH$ Iob Am`mo{OV {H$E JE& "_{hbmAm| H$m ñdmñÏ` Ed§ 
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(Anesthesia). A brief presentation was also 

conducted by Mrs. Ashwini Benke, Scientist and 

Chairman Women Cell on “Coronavirus: WHO 

recommended Dos and Don'ts”. A total of eighty 

enthusiastic ladies attended the program.The 

arrangement of the programme was made in such 

a way that gathering can awaken and sensitize 

Women's Equality and uniqueness rather than 

comparison with the male gender. All required 

safety measures need to be taken during public 

gatherings was followed.

ICAR-DOGR organized three training 

programme under SCSP 

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 “Scienti�ic Cultivation 

of Onion and Garlic”, “Advance Technology of Onion 

g_mO _| BZH$s ^y{_H$m' {df` na S>m°. _m{ZH$ {~MH$a, E_S>r 
(EZopñW{e`m) Zo EH$ àñVw{VH$aU {X`m& lr‘Vr A{œZr ~oZHo$, 
d¡km{ZH$ Ed§ _{hbm gob H$s AÜ`jm Zo "H$moamoZm dm`ag : {dœ 
ñdmñÏ` g§JR>Z Ûmam Š`m {g\$m[ae H$s JB© Am¡a Š`m Zht H$s JB© 
h¡' {df` na EH$ àñVw{VH$aU {X`m& Bg H$m`©H«$_ _| Hw$b Añgr 
CËgmhr _{hbmAm| Zo ̂ mJ {b`m& H$m`©H«$_ H$s ì`dñWm Bg àH$ma 
H$s JB© Wr Vm{H$ CnpñWVOZm| _| nwê$fm| Ho$ gmW VwbZm H$aZo Ho$ 
ñWmZ na _{hbm g_mZVm VWm _{hbmAm| H$s {deofVmAm| Ho$ ~mao 
_| OmJê$H$Vm H$m g¥OZ {H$`m Om gHo$& gmd©O{ZH$ H$m`©H«$_ Ho$ 
Xm¡amZ g^r Oê$ar gwajm Cnm`m| H$m AZwnmbZ {H$`m J`m&

AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V Am`mo{OV 
à{ejU H$m`©H«$_ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam AnZo b{jV Cn^moº$mAm| VH$ ß`mO Ed§ 
bhgwZ H$s àm¡Úmo{J{H$`m| H$m àgma H$aZo Ho$ à`moOZ go {Z`{_V 
Vm¡a na à{ejU H$m`©H«$_m| H$m Am`moOZ {H$`m OmVm h¡& {XZm§H$ 
11 - 13 _mM©, 2020, {XZm§H$ 12 - 14 _mM©, 2020 VWm 
{XZm§H$ 16 - 18 _mM©, 2020 H$mo H«$_e: "ß`mO Ed§ bhgwZ 
H$s d¡km{ZH$ IoVr', "ß`mO Ed§ bhgwZ H$s CÞV àm¡Úmo{JH$s' 
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and Garlic” and “Scienti�ic Production of Onion and 

Garlic” during 11-13 March 2020, 12-14 March 

2020 and 16-18 March 2020. Under Scheduled 

Caste Sub Plan (SCSP) scheme, total 88 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. 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, supply chain management, 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 sessions. The farmers also 

expressed their views on the occasion. In 

valedictory function, certi�icates were distributed 

to the participants. The farmers were provided 

seed of ICAR-DOGR varieties,  fertilizers, 

pesticides, farm implements and technical 

bulletins. Other than this, Dr. Vijay Mahajan, 

Principal Scientist (Horticulture) advised farmers 

about preventive measures to be taken against 

novel coronavirus. Dr. S. S. Gadge, Senior Scientist 

(Agricultural Extension), Dr. R. B. Kale, Scientist 

(Agricultural Extension) and Dr. Pranjali Ghodke, 

Scientist (Plant Physiology) coordinated the 

training programmes. Dr. S. S. Gadge expressed 

vote of thanks at the end of the programme.

VWm "ß`mO Ed§ bhgwZ H$m d¡km{ZH$ CËnmXZ' {df` na Hw$b 
VrZ à{ejU H$m`©H«$_ Am`mo{OV {H$E JE& AZwgy{MV Om{V 
Cn-`moOZm ñH$s_ Ho$ A§VJ©V BZ à{ejU H$m`©H«$_m| _| _hmamï´> 
amÁ` go Hw$b 88 ß`mO CËnmXH$m| Zo ^mJ {b`m& CÓmQ>Z 
H$m`©H«$_ _|, S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Zo {H$gmZm| H$m A{^Z§XZ H$aVo hþE 
CZgo JwUdÎmm CËnmX Ho$ gmW gmW ~ohVa CnO hm{gb H$aZo Ho$ 
{bE ß`mO H$s IoVr _| CÞV àm¡Úmo{JH$s H$mo AnZmZo H$m AZwamoY 
{H$`m& S>m°. qgh Zo _m¡g_ Ho$ AZwgma ß`mO H$s CÞV {H$ñ_m| H$s 
IoVr H$aZo na ~b {X`m& ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Ho$ d¡km{ZH$m| Zo {d{^Þ {df`m| na ì`m»`mZ 
àñVwV {H$E JE& BZ_| em{_b {df` Wo : CÞV {H$ñ_|, Zg©ar 
à~§YZ, IoVr ar{V`m§, Cd©aH$ à~§YZ, gyú_ qgMmB©, ZmerOrd 
{Z`§ÌU, Vw‹S>mB© H$aZm, ^ÊS>maU, \$gbmoÎma à~§YZ, Amny{V© 
l¥§Ibm à~§YZ, {H$gmZm| H$s gm_m{OH$ Am{W©H$ pñW{V H$mo 
gwYmaZo _| ñd`§ ghm`Vm g_yhm| H$s ̂ y{_H$m, Am{X& ̂ mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ \$m_© na bJmE JE 
narjUm| _| {H$gmZm| H$mo {d{^Þ àH$ma H$s H¥${f ar{V`m| H$mo 
{XIm`m J`m& nmañn[aH$ dmVm©bmn gÌ _| ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ho$ d¡km{ZH$m| Zo {H$gmZm| Ho$ àým| Ho$ 
CÎma {XE & {H$gmZm| Zo ^r Bg Adga na AnZo {dMma àH$Q> 
{H$E& g_mnZ g_mamoh _|, à{V^m{J`m| H$mo à_mU nÌ {dV[aV 
{H$E JE& BgHo$ gmW hr {H$gmZm| H$mo ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ûmam {dH${gV {H$ñ_m| Ho$ ~rO, 
Cd©aH$, H$sQ>ZmeH$, \$m_© CnH$aU VWm VH$ZrH$s ~wbo{Q>Z 
àXmZ {H$E JE& BgHo$ Abmdm, S>m°. {dO` _hmOZ, àYmZ 
d¡km{ZH$ (~mJdmZr) Zo {H$gmZm| H$mo ZdrZ H$moamoZm dm`ag Ho$ 
{dê$Õ gwajmË_H$ Cnm`m| Ho$ ~mao _| OmZH$mar Xr& S>m°. Eg.Eg. 
JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma), S>m°. Ama.~r. H$mbo, 
d¡km{ZH$ (H¥${f àgma) VWm S>m°. àm§Obr KmoS>Ho$, d¡km{ZH$ 
(nmXn eara{H«$`m {dkmZ), ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo à{ejU H$m`©H«$_ H$m g_Ýd` {H$`m& 
S>m°. Eg.Eg. JmS>Jo Ûmam àñVwV YÝ`dmX kmnZ Ho$ gmW hr 
H$m`©H«$_ gånÞ hþAm&   
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D e m o n s t r a t i o n s  o n  k h a r i f  o n i o n 

production under TSP in Ambegaon

ICAR-Directorate of Onion and Garlic Research, 

Rajgurunagar distributed seed of onion variety 

' B h i m a  S u p e r '  f o r  t w e n t y - e i g h t  � i e l d 

demonstrations at selected �ields of tribal farmers 

for kharif 2020 in Ambegaon taluka (near Bhima 

Shankar) of Pune District on 3rd June, 2020. We 

have also distributed complete kits of fertilizers, 

fungicides, insecticides, weedicides and spray 

pump for each selected group of tribal farmers. 

Each demonstration is being conducted on one 

acre common land of selected farmers group and 

each group consist about ten tribal farmers. Tribal 

f a r m e r s  w e r e  s e l e c t e d  f o r  c o n d u c t  o f 

demonstrations on commercial cultivation of onion 

in selected villages of Ambegaon taluka in 

collaboration with Integrated Tribal Development 

Project (ITDP), Ghodegaon. About 30 tribal 

farmers from various villages of Ambegaon taluka 

of Pune district attended the programme and 

collected the inputs group-wise following social 

distancing. Seed and other agricultural inputs were 

given free of cost to the farmers. All these materials 

were delivered to respective group leader of 

farmers near to Bhima Sankar. The farmers were 

properly informed about the use of all these 

materials. Dr. Amar Jeet Gupta, Principal Scientist 

(Hort.) & Nodal Of�icer (TSP) explained about the 

provision of seeds and other agricultural inputs 

during the pandemic situation of COVID-19 would 

bring relief to the tribal farmers and help in raising 

their social and economic status. Mr. H.S. Gawali, 

Technical Assistant and Mr. S. P. Yeole, Technical 

Of�icer (Driver) were present on the occasion.

Amå~oJm§d _| OZOmVr` Cn-`moOZm Ho$ VhV Iar\$ ß`mO 
CËnmXZ na àXe©Z 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Ûmam {XZm§H$ 3 OyZ, 2020 H$mo nwUo {Obo 
H$s VmbwH$m Aå~oJm§d (^r_m e§H$a Ho$ {ZH$Q>) _| Iar\$ 2020 
Ho$ {bE OZOmVr` {H$gmZm| Ho$ M`{ZV IoVm| _| Hw$b 28 A{J«_ 
n§{º$ IoV àXe©Z bJmZo Ho$ {bE ß`mO H$s {H$ñ_ ̂ r_m gwna H$m 
~rO {dV[aV {H$`m J`m& BgHo$ gmW hr {ZXoemb` Ûmam 
OZOmVr` {H$gmZm| Ho$ àË`oH$ M`{ZV g_yh Ho$ {bE Cd©aH$m|, 
H$dH$Zmer, H$sQ>ZmeH$, IanVdmaZmeH$ VWm ñào nån dmbr 
EH$ gånyU© {H$Q> ^r {dV[aV H$s JB©& àË`oH$ àXe©Z H$mo 
M`{ZV {H$gmZ g_yh H$s EH$ EH$‹S> H$m°_Z ^y{_ na bJm`m 
J`m Am¡a àË`oH$ g_yh _| bJ^J Xg OZOmVr` {H$gmZ 
em{_b Wo& EH$sH¥$V OZOmVr` {dH$mg n[a`moOZm, KmoSo>Jm§d 
Ho$ gmW gh`moJ H$aVo hþE Aå~oJm§d VmbwH$m Ho$ M`{ZV Jm§dm| _| 
ß`mO H$s ì`mdgm{`H$ IoVr na àXe©Z bJmZo Ho$ {bE 
OZOmVr` {H$gmZm| H$m M`Z {H$`m J`m Wm& Bg H$m`©H«$_ _| 
nwUo {Obo H$s VmbwH$m Aå~oJm§d Ho$ {d{^Þ Jm§dm| go bJ^J Vrg 
OZOmVr` {H$gmZm| Zo ^mJ {b`m Am¡a gm_m{OH$ Xÿar H$mo 
~Zm`o aIVo hþE AmXmZ g_yh dma H$m g§H$bZ {H$`m J`m& 
{H$gmZm| H$mo ~rO Ed§ AÝ` H¥${f AmXmZm| H$mo {ZewëH$ CnbãY 
H$am`m J`m& g^r gm_J«r H$s Amny{V© ^r_m e§H$a Ho$ {ZH$Q> 
{H$gmZm| Ho$ g§~§{YV g_yh brS>a H$mo H$s JB©& S>m°. A_a OrV 
Jwám, àYmZ d¡km{ZH$ (~mJdmZr) VWm ZmoS>b A{YH$mar 
(OZOmVr` Cn-`moOZm), ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb` Zo H$mo{dS>-19 H$s _hm_mar pñW{V Ho$ 
Xm¡amZ ~rOm| VWm AÝ` H¥${f AmXmZm| Ho$ àmdYmZ Ho$ ~mao _| 
OmZH$mar Xr Omo {H$ OZOmVr` {H$gmZm| Ho$ {bE amhV bmEJr 
Am¡a Bggo CZH$s gm_m{OH$ VWm Am{W©H$ pñW{V H$mo gwYmaZo 
_| _XX {_boJr& lr EM.Eg. Jdmbr, VH$ZrH$s ghm`H$ Ed§ lr 
Eg.nr. {`Amob, VH$ZrH$s A{YH$mar (MmbH$) ̂ r Bg Adga 
na CnpñWV aho& 
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Distribution of seed and agricultural 

inputs by Directorate of Onion and Garlic 

Research

Under the Scheduled Caste Sub-Plan, ICAR-DOGR 

distributed onion seed of Bhima Super variety, 

fertilizers, weedicides, fungicides, insecticides, as 

well as sprayers, spades, shovels, etc., agricultural 

tools and tarpaulins to 88 Scheduled Caste 

farmers from 15 villages viz.,Vetale, Chas, 

Ku r w a n d i ,  T h u g a o n ,  L a n d e w a d i ,  P e t h , 

Thorandale, Karegaon, Donde, Ranjani, Torne, 

Hendruj, Pait, Ahire and Adgaon of Ambegaon and 

Khedtalukas of Pune district during 18-20 June 

2020. The vegetable seeds of cowpea, tomato, 

chilli and okra were also distributed among these 

farmers. Seed and other agricultural inputs were 

given free of cost to the farmers. All these 

materials were delivered to respective farmers' 

villages. The farmers were properly informed 

about the use of all these materials. On the 

occasion, Dr. Shailendra Gadge, Senior Scientist & 

Nodal Of�icer, SCSP expressed that the provision of 

seeds and other agricultural inputs during the 

corona crisis would bring relief to the farmers and 

help in raising their social and economic status. 

Notably, the farmers who were allotted the 

material were earlier given training by Directorate 

of Onion and Garlic Research in the month of 

March 2020. Dr. Rajiv Kale, Scientist, Dr. Avinash 

Wakhare, Technical Of�icer, Shri. Vishal Gurav, 

Technical Assistant, Shri. Ram Bomble, Technician 

and Shri. DilipMundharikar, PS to Director, ICAR-

DOGR were present on the occasion.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam 
~rO Ed§ H¥${f AmXmZm| H$m {dVaU 

AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V, ̂ mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` Ûmam AZwgy{MV Om{V dJ© go Ow‹S>o 
Hw$b 88 {H$gmZm| H$mo ß`mO H$s {H$ñ_ ^r_m gwna H$m ~rO, 
Cd©aH$, IanVdmaZmer, H$dH$Zmer, H$sQ>Zmer Ho$ gmW gmW 
ñào`a, Hw$Xmb, ~obMm Am{X, H¥${f Am¡Oma Ed§ Vmanm°{bZ H$m 
{dVaU {H$`m J`m& BZ {H$gmZm| H$m g§~§Y nwUo {Obo Ho$ Jm§dm| 
`Wm doVmbo, Mmg, Hw$ad§S>r, WwJm§d, bmÊSo>dmS>r, noR>, Wmoam§S>bo, 
H$maoJm§d, Xmo§So>, amOZr, VmoaZo, hoÝÐO, nmB©Q>, A{hao VWm 
AmS>Jm§d go Wm& Bg H$m`©H«$_ H$m Am`moOZ {XZm§H$ 18 - 20 
OyZ, 2020 H$mo {H$`m J`m& {H$gmZm| H$mo bmo{~`m, Q>_mQ>a, {_M© 
VWm {^ÊS>r Ho$ gãOr ~rOm| H$m ̂ r {dVaU {H$`m J`m& {H$gmZm| 
H$mo ~rO Am¡a AÝ` H¥${f AmXmZ {ZewëH$ CnbãY H$am`o J`o& 
g^r gm_J«r H$s Amny{V© g§~§{YV {H$gmZ Ho$ Jm§d _| H$s JB©& 
{H$gmZm| H$mo BZ gm_J«r H$m Cn`moJ H$aZo Ho$ ~mao _| g_w{MV 
OmZH$mar ^r CnbãY H$amB© JB©& Bg Adga na, S>m°. e¡boÝÐ 
JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) Ed§ ZmoS>b A{YH$mar, 
AZwgy{MV Om{V Cn-`moOZm Zo H$mo{dS>-19 H$s _hm_mar 
pñW{V Ho$ Xm¡amZ ~rOm| VWm AÝ` H¥${f AmXmZm| Ho$ àmdYmZ Ho$ 
~mao _| OmZH$mar Xr Omo {H$ OZOmVr` {H$gmZm| Ho$ {bE amhV 
bmEJr Am¡a Bggo CZH$s gm_m{OH$ VWm Am{W©H$ pñW{V H$mo 
gwYmaZo _| _XX {_boJr& C„oIZr` ê$n go gm_J«r àXmZ H$aZo 
dmbo {H$gmZm| H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ûmam _mM©, 2020 _| à{ejU 
àXmZ {H$`m J`m Wm& S>m°. amOrd H$mbo, d¡km{ZH$, S>m°. A{dZme 
dIao, VH$ZrH$s A{YH$mar, lr {demb Jwad, VH$ZrH$s 
ghm`H$, lr am_ ~moå~bo, VH$Zr{e`Z VWm lr {Xbrn 
_w§T>arH$a, {ZXoeH$ _hmoX` Ho$ {ZOr g{Md, ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo ^r Bg 
Adga na CnpñWV Wo&  
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th ICAR-DOGR celebrated 74 Independence 

Day 

thICAR-DOGR, Rajgurunagar, Pune celebrated 74  

Independence Day of India on 15 August 2020 

with enthusiasm and patriotic spirits. The 

Institute building was illuminated on the occasion 

for three days. Dr. Major Singh, Director, ICAR-

DOGR hoisted the national �lag. After the �lag 

hoisting, the Director, Dr. Major Singh addressed to 

the staff of the institute.  In his address, 

remembering martyr Shivram Hari Rajguru, Dr. 

Major Singh expressed that India will never forget 

courage, sacri�ice and struggle of our leaders and 

brave heroes in the �ight of freedom. He 

highlighted the Institute's achievements and 

contributions for the betterment of the farmers. 

He told about country's achievements after 

independence through various revolutions, 

particularly white and green, for self-suf�iciency in 

food and milk. He distributed prizes to the 

m e r i t o r i o u s  c h i l d r e n  o f  t h e  s t a ff .  T h e 

Independence Day was celebrated by taking all the 

measures for COVID-19. 

{ZXoemb` _| 74  dm§ ñdV§ÌVm {Xdg g_mamoh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 

amOJwê$ZJa, nwUo _| {XZm§H$ 15 AJñV, 2020 H$mo nyao hfm}„mg 

Ed§ amï´> ào_ H$s ̂ mdZm Ho$ gmW 74 dm§ ñdV§ÌVm {Xdg g_mamoh 

_Zm`m J`m& Bg Adga na VrZ {XZm| Ho$ {bE g§ñWmZ Ho$ ̂ dZ 

na àH$me ì`dñWm H$s JB©& S>m°. _oOa qgh, {ZXoeH$, ̂ mH¥$AZwn 

- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Zo 

amï´>ÜdO \$ham`m& amï´>ÜdO \$hamZo Ho$ CnamÝV {ZXoeH$ _hmoX` 

Zo g§ñWmZ Ho$ ñQ>m\$ gXñ`m| H$mo gå~mo{YV {H$`m& AnZo 

gå~moYZ _| CÝhm|Zo A_a ehrX {edam_ har amOJwê$ H$mo `mX 

H$aVo hþE H$hm {H$ ^maV AnZo _hmZ ñdV§ÌVm goZm{Z`m| Am¡a 

~hmXþa hramo Ho$ gmhg, Ë`mJ Am¡a g§Kf© H$mo H$^r Zht ^wbm 

nmEJm& {ZXoeH$ _hmoX` Zo {H$gmZm| H$s ~ohVa Ho$ {bE g§ñWmZ 

H$s CnbpãY`m| Am¡a `moJXmZ Ho$ ~mao _| {dñVma go ~Vm`m& 

_mZZr` {ZXoeH$ _hmoX` Zo ImÚ Ed§ Xþ½Y _| AmË_ {Z^©aVm Ho$ 

{bE {deofH$a œoV Ed§ h[aV H«$mpÝV Ho$ _mÜ`_ go ñdV§ÌVm àm{á 

Ho$ CnamÝV Xoe H$s CnbpãY`m| Ho$ ~mao _| ~Vm`m& {ZXoeH$ 

_hmoX` Zo ñQ>m\$ gXñ`m| Ho$ _oYmdr ~ƒm| H$mo nwañH$ma {dV[aV 

{H$E& ñdV§ÌVm {Xdg g_mamoh H$m Am`moOZ H$mo{dS> - 19 Ho$ 

{bE g^r gwajmË_H$ Cnm`m| H$mo AnZmVo hþE {H$`m J`m& 
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ICAR-DOGR Signed MoU with JSC Company 

Seeds Pvt. Ltd. for Onion variety “Bhima 

Shakti” 

A memorandum of understanding (MoU) was 

signed between the ICAR-Directorate of Onion and 

Garlic Research, Rajgurunagar, and the JSC 

Company Seeds Pvt. Ltd. Jalna, Maharashtra on 3 

September 2020. The MoU was signed by Dr. Major 

Singh, Director, ICAR-DOGR, and signatory 

authority of JSC Company Seeds Pvt. Ltd., Jalna 

Maharashtra. ICAR-DOGR was also represented by 

Dr. V. Mahajan (Hort.), Dr. S. Gawande, PS (Patho), 

Dr. Shailendra Gadge, Sr. Sci. Extn. and Mrs. 

Ashwini Benke, Scientist (Gen.) & Member 

secretary, ITMU. JSC Company Seeds Pvt. Ltd. was 

re p re s e n te d  by  G o p a l  J i n d a l  a n d  G o p a l 

Dewanpalli. Bhima Shakti is a red onion variety 

identi�ied in the AINRPOG project. This variety has 

been recommended for Gujarat, Karnataka, and 

Maharashtra for Late Kharif season and Rabi 

Andhra Pradesh, Bihar, Chhattisgarh, Delhi, 

Gujarat, Haryana, Karnataka, Madhya Pradesh, 

Maharashtra, Rajasthan, Odisha, Punjab, and Uttar 

Pradesh states are identi�ied, In both season bulb 

of this variety attain maturity within 125-135 days 

after transplanting. During the late kharif, the 

variety has yield potential of 35-40t/ha which is 

28-30t/ha in rabi season. Variety is good for 5-6 

month storage. Dr. Major Singh has expressed his 

views on the potential of this onion variety “Bhima 

Shakti” and hopes the best work in seed 

production by JSC Company Seeds Pvt. Ltd during 

this seed scarcity situation. A vote of thanks was 

expressed by Mrs. Ashwini Benke, Scientist, ICAR-

DOGR. The entire agreement work was carried out 

by following social distancing norms.

Likewise, ICAR-DOGR also signed MoUs with other 

seed companies, viz., Dinkar Seeds, Sabarkantha 

(Gujarat), Aaradhya Seeds, Aurangabad (M.S.), 

Agro Narmada Seed Company, Pune (M.S.), Parshv 

Genetics, Jhabua (M.P.) Dhanlaxmi Crop Sciences, 

Himmatnagar (Gujarat), Calix Agri genetics, Jaipur 

(Rajasthan) and ODSF Agro producer Company, 

Osmanabad (M.S.) for seed production of Bhima 

Shakti. ICAR-DOGR signed MoUs with Parshv 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ed§ 
OoEggr H$ånZr grS²g àm. {b. Ho$ _Ü` ß`mO {H$ñ_  
"^r_m e{º$' Ho$ {bE g_Pm¡Vm kmnZ na hñVmja

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo VWm OoEggr H$ånZr grS²g àm. {b., OmbZm, 
_hmamï´> Ho$ _Ü` ß`mO H$s {H$ñ_ "^r_m e{º$' Ho$ {bE g_Pm¡Vm 
kmnZ na {XZm§H$ 3 {gVå~a, 2020 H$mo hñVmja {H$E JE& 
g_Pm¡Vm kmnZ na S>m°. _oOa qgh, {ZXoeH$, ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm 
OoEggr H$ånZr grS²g àm. {b., OmbZm, _hmamï´> Ho$ A{YH$mar 
Zo hñVmja {H$E& S>m°. {dO` _hmOZ, àYmZ d¡km{ZH$ 
(~mJdmZr), S>m°. Eg. Jmd§So>, àYmZ d¡km{ZH$ (nmXn 
amoJ{dkmZ), S>m°. e¡boÝÐ JmS>Jo, d[að> d¡km{ZH$ (H¥${f àgma) 
VWm lr_Vr A{œZr ~oZHo$, d¡km{ZH$ (AmZwd§{eH$s) VWm gXñ` 
g{Md, AmB©Q>rE_`y Zo {ZXoemb` H$m à{V{Z{YËd {H$`m O~{H$ 
OoEggr H$ånZr grS²g àm. {b., OmbZm H$s Amoa go Jmonmb 
{OÝXb Ed§ Jmonmb {XdmZn„r Zo à{V{Z{YËd {H$`m& ̂ r_m e{º$ 
ß`mO H$s EH$ bmb {H$ñ_ h¡ {OgH$s nhMmZ ApIb ^maVr` 
ß`mO d bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm _| H$s JB©& Bg 
{H$ñ_ H$s {g\$m[ae nN>oVr Iar\$ _m¡g_ Ho$ {bE JwOamV, 
H$Zm©Q>H$ VWm _hmamï´> amÁ` Ho$ {bE Am¡a a~r _m¡g_ _| AmÝY« 
àXoe, {~hma, N>ÎmrgJ‹T>, {X„r, JwOamV, h[a`mUm, H$Zm©Q>H$, 
_Ü` àXoe, _hmamï´>, amOñWmZ, Amo{‹S>em, n§Om~ VWm CÎma 
àXoe amÁ` _| IoVr H$aZo Ho$ {bE H$s JB©& XmoZm| _m¡g_ _| `h 
{H$ñ_ nm¡Y amonU Ho$ 125 go 135 {XZm| Ho$ ^rVa n[an¹$Vm 
hm{gb H$a boVr h¡& nN>oVr Iar\$ _m¡g_ Ho$ Xm¡amZ Bg {H$ñ_ _| 
35 go 40 Q>Z/ho. H$s CnO j_Vm h¡ O~{H$ a~r _m¡g_ _| 
BgH$s CnO j_Vm 28 go 30 Q>Z/hoŠQ>o`a h¡& Bg {H$ñ_ H$mo 
5-6 _mh VH$ gwa{jV ê$n go ^ÊS>m[aV {H$`m Om gH$Vm h¡& 
S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Zo ß`mO H$s {H$ñ_ 
"^r_m e{º$' H$s j_Vm na AnZo {dMma àH$Q> H$aVo hþE Amem 
ì`º$ H$s {H$ ~rO H$s H$_r dmbr pñW{V _| OoEggr H$ånZr 
grS²g àm. {b. Ûmam ~rO CËnmXZ _| gd©loð> H$m`© {H$`m OmEJm& 
lr_Vr A{œZr ~oZHo$, d¡km{ZH$, ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ 
AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Zo YÝ`dmX kmnZ 
àñVwV {H$`m& gånyU© g_Pm¡Vm H$m`© H$mo gm_m{OH$ Xÿar _mZH$m| 
H$m AZwnmbZ H$aVo hþE {H$`m J`m

Bgr Vah, ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Zo 
AÝ` ~rO H§$n{Z`m| - {XZH$a grS²g, gm~aH$m§R>m (JwOamV), 
AmamÜ`m grS²g, Am¡a§Jm~mX (_hmamï´>), EJ«mo Z_©Xm grS> H§$nZr, 
nwUo (_hmamï´>), nmœ© OoZo{Q>Šg, Pm~wAm (_.à.) YZbú_r H«$mon 
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Genetics, Jhabua (M.P.) and Calix Agri genetics, 

Jaipur (Rajasthan) respectively for seed 

production of Bhima Super and Bhima Kiran.

Hindi Week

Hindi week was organized during 14-17 

September 2020 at ICAR-DOGR, Rajgurunagar, 

Pune. Hindi week was started with Hindi 

workshop on 14 September 2020. The essay 

writing competition on “Covid-19 mahamari ke 

beech jivanshaili ki badhti swikaryata” (Increasing 

acceptance of lifestyle amid the Covid-19 

pandemic) was organized during the period in 

which 11 staff of ICAR-DOGR participated. The 

winners were selected by the jury for �irst, second, 

third and consolation prizes. The winners were 

given prizes by Dr. Major Singh, Director, ICAR-

DOGR.

Training and �ields demonstrations conducted 

in eastern parts of UP to boost up onion and 

garlic production

A training-cum-awareness programme for 

progressive farmers on quality seed production of 

onion and garlic by ICAR-DOGR was organized at 

Parshodha, Taluka-Chunar, District-Mirzapur, UP 

in collaboration with Agri-Mitra Farmers 

Producer Company, Mirzapur and GautamKalloo 

Research and Development Foundation, Varanasi 

on 17 October 2020. Training was based on 

promotion of onion and garlic cultivation and to 

create awareness and enhance the knowledge 

level of farmers to adopt new technologies of 

onion and garlic production in Mirzapur, Varanasi, 

Chandauli, Sonbhadra and other adjoining areas. 

About 70 progressive farmers from different parts 

of Mirzapur as well as Ballia, Vindhyachal and 

Ghazipur attended the programme. Dr. Nagendra 

Rai, Principal Scientist, ICAR-IIVR and Shri Lal 

Bahadur Singh, Director, Agri-Mitra Farmers 

Producer Company also grace the programme. Dr. 

A.J. Gupta, Principal Scientist and Nodal Of�icer 

(TSP) emphasized on promotion of onion and 

garlic production in eastern part of Uttar Pradesh. 

Dr. Gupta delivered lectures on 'Quality seed 

production in onion' and 'Scienti�ic cultivation of 

gmB§goO, {hå_VZJa (JwOamV), H¡${bŠg EJ«r OoZo{Q>Šg, 
O`nwa (amOñWmZ) Am¡a AmoS>rEgE\$ EJ«mo àmoS>çyga H§$nZr, 
Cñ_mZm~mX (_hmamï´>) Ho$ gmW ̂ r_m e{º$ Ho$ ~rO CËnmXZ Ho$ 
{bE g_Pm¡Vm kmnZm| na hñVmja {H$E& ^mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwgÝYmZ {ZXoemb` Zo ̂ r_m gwna Am¡a ̂ r_m {H$aU Ho$ 
~rO CËnmXZ Ho$ {bE H«$_e… nmœ© OoZo{Q>Šg, Pm~wAm (_.à.) 
Am¡a H¡${bŠg EJ«r OoZo{Q>Šg, O`nwa (amOñWmZ) Ho$ gmW 
g_Pm¡Vm kmnZ na hñVmja {H$E&

qhXr gámh

{XZm§H$ 14-17 {gV§~a 2020 Ho$ Xm¡amZ ̂ mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwéZJa, nwUo _| qhXr gámh 
H$m Am`moOZ {H$`m J`m& qhXr gámh 14 {gV§~a 2020 H$mo 
qhXr H$m`©embm Ho$ gmW ewê$ {H$`m J`m& Bg Ad{Y Ho$ Xm¡amZ 
H$mo{dS>-19 _hm_mar Ho$ ~rM OrdZ e¡br H$s ~‹T>Vr ñdrH$m`©Vm 
na {Z~§Y boIZ à{V`mo{JVm Am`mo{OV H$s JB© Wr, {Og_| 
^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ho$ 11 
H$_©Mm[a`m| Zo ^mJ {b`m& {ZUm©`H$ _§S>b Ûmam {dOoVmAm| H$m 
M`Z àW_, {ÛVr`, V¥Vr` Am¡a gm§ËdZm nwañH$ma Ho$ {bE {H$`m 
J`m& {dOoVmAm| H$mo S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn-ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam nwañH$ma àXmZ {H$E JE&

ß`mO Ed§ bhgwZ CËnmXZ H$mo ~‹T>mdm XoZo Ho$ {bE CÎma 
àXoe Ho$ nydu ̂ mJm| _| Am`mo{OV à{ejU Ed§ IoV àXe©Z

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJêw $ZJa, nUw o Ûmam naemYo m, VmbHw $m : MZw ma, {Obm : 
{_Omn© aw , CÎma àXeo  _| {XZmH§ $ 17 Aº$y ~a, 2020 H$mo EJr«  {_Ì 
\$m_g© © àmSo >çgy a H$ånZr, {_Omn© aw  VWm JmV¡ _ H$„ÿ [agM© ES§ > 
S>o dbno _Ýo Q> \$mCÊS>oeZ, dmamUgr H$o  gmW gh`mJo  H$aVo hEþ  ß`mO 
Ed§ bhgZw  H$o  JUw dÎmm ~rO CËnmXZ na àJ{Verb {H$gmZm| H$o  
{bE EH$ à{ejU Ed§ OmJê$H$Vm H$m`H© $« _ H$m Am`mOo Z {H$`m 
J`m& à{ejU H$m à`mOo Z ß`mO Ed§ bhgZw  H$s IVo r H$mo ~T‹ >mdm 
XZo m Ama¡  {_Omn© aw , dmamUgr, MÝXmb¡ r, gmZo ^Ð VWm AÝ` 
{ZH$Q>dVu jÌo m| _| ß`mO d bhgZw  CËnmXZ H$s ZB© àmÚ¡ m{o J{H$`m| 
H$mo AnZmZo H$s {Xem _| {H$gmZm| _| OmJê$H$Vm H$m gO¥ Z H$aZm 
Ama¡  CZH$o  OmZH$mar ñVa H$mo ~T‹ >mZm Wm& Bg H$m`H© $« _ _| {_Omn© aw  
H$o  gmW gmW ~{b`m, qdÜ`mMb VWm JmOrnaw  {Obo H$o  {d{^Þ 
^mJm| go bJ^J 70 àJ{Verb {H$gmZm| Zo ̂ mJ {b`m& S>m.°  ZJÝo Ð 
am`, àYmZ dk¡ m{ZH$, ^mH$¥ AZnw  - ^maVr` gãOr AZgw Y§ mZ 
gñ§ WmZ, dmamUgr Ama¡  lr bmb ~hmXaþ  qgh, {ZXeo H$, EJr«  {_Ì 
\$m_g© © àmSo >çgy a H$ånZr Zo H$m`H© $« _ H$s J[a_m ~T‹ >mB&©  S>m.°  A_a 
OrV Jáw m, àYmZ dk¡ m{ZH$ Ed§ ZmSo >b A{YH$mar (OZOmVr` 
Cn-`mOo Zm), ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ 

dm{f©H$ à{VdoXZ 2020
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garlic' in the training. Monitoring of 135 kharif 

onion demonstrations at farmers' �ields was done 

on 16-17 October 2020 by Dr. A. J. Gupta along with 

Dr. Govind Narayan Singh, Coordinator, Agri-Mitra 

Farmers Producer Company. Good performance of 

kharif onion crop was observed as farmers are 

hard working in nature as well as the climatic 

condition is congenial for production of onion in 

these areas but plant population was poor this 

year. A total of 225 demonstrations on newly 

improved onion varieties (Bhima Super and 

Bhima Dark Red) and improved production 

technologies were carried out during kharif 2018-

19 to 2020-21. Similarly, 80 demonstrations were 

conducted on rabi  onion cultivation with 

improved varieties of Bhima Kiran and Bhima 

Shakti. Garlic production of Bhima Purple has 

been initiated this year in Mirzapur. There is good 

scope for cultivation of kharif onion in Mirzapur, 

Varanasi, Chandauli, Sonbhadra and other 

adjoining areas of Uttar Pradesh.

{ZXeo mb`, amOJêw $ZJa, nUw o Zo CÎma àXeo  H$o  ndy u ̂ mJ _| ß`mO 
d bhgZw  H$o  CËnmXZ H$mo ~T‹ >mZo na ~b {X`m& S>m.°  Jáw m Zo à{ejU 
H$m`H© $« _ _| "ß`mO _| JUw dÎmm ~rO CËnmXZ' Ed§ "bhgZw  H$s 
dk¡ m{ZH$ IVo r' {df` na ì`m»`mZ àñVVw  {H$E& S>m.°  A_a OrV 
Jáw m Zo S>m.°  Jm{o dÝX Zmam`U qgh, g_Ýd`H$, EJr«  {_Ì \$m_g© © 
àmSo >çgy a H$ånZr H$o  gmW {XZmH§ $ 16 - 17 Aº$y ~a, 2020 H$mo 
{H$gmZm| H$o  IVo m| _| bJmE JE 135 Iar\$ ß`mO àXeZ© m| H$s 
{ZJamZr H$s& Iar\$ ß`mO \$gb H$m AÀN>m àXeZ©  XIo Zo H$mo 
{_bm Og¡ m {H$ ̀ hm§ H$o  {H$gmZ _ho ZVr àd{¥ V dmbo h¢ Ama¡  gmW hr 
BZ BbmH$m| _| ß`mO H$m CËnmXZ H$aZo H$o  {bE Obdm ẁ n[apñW{V 
^r AZHw $y b h¡ b{o H$Z Bg df© nmY¡ m g»§ `m K{Q>`m Wr AWdm H$_ 
Wr& Iar\$ 2018-19 go 2021-21 H$o  Xma¡ mZ ß`mO H$s ZB© 
CÞV {H$ñ_m| (^r_m gnw a Ama¡  ^r_m S>mH$©  aS‹o >) VWm CÞV 
CËnmXZ àmÚ¡ m{o J{H$`m| na H$w b 225 A{J_«  n{§ º$ àXeZ©  bJmE 
JE& Bgr àH$ma, ß`mO H$s CÞV {H$ñ_m| `Wm ^r_m {H$aZ Ama¡  
^r_m e{º$ H$o  gmW a~r ß`mO H$s IVo r na H$w b 80 àXeZ©  bJmE 
JE& {_Omn© aw  {Obo _| Bg df© bhgZw  H$s {H$ñ_ ^r_m nnb©  H$m 
CËnmXZ àma§̂  {H$`m J`m h&¡  CÎma àXeo  H$o  {_Omn© aw , dmamUgr, 
MÝXmb¡ r, gmZo ^Ð VWm AÝ` {ZH$Q>dVu jÌo m| _| Iar\$ ß`mO H$s 
IVo r H$s AÀN>r g§̂ mdZm h&¡
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Distribution of inputs and conduction of 

training by Directorate of Onion and Garlic 

Research

ICAR-DOGR distributed seed of onion varieties 

viz., Bhima Shakti and Bhima Kiran, fertilizers, 

weedicides, fungicides, insecticides, as well as 

spades, shovels, etc., agricultural tools to 36 

Scheduled Caste farmers from villages viz., Jalgaon 

Supe, Karhati, Deulgaon Rasal, Javlarjun, etc. of 

Baramati and Purandar talukas of Pune district on 

19 October 2020 under Scheduled Caste Sub-Plan. 

The vegetable seeds of cowpea, tomato, chilli and 

okra were also distributed among these farmers. 

Seed and other agricultural inputs were given free 

of cost to the farmers. The farmers were properly 

informed about the use of all these materials. On 

the occasion, training was organized on “Onion 

Bulb and Seed Production” by ICAR-DOGR, 

Rajgurunagar, Pune in collaboration with KVK, 

Baramati. Dr. R. S. Jadhav, In-charge KVK, Baramati 

welcomed the participants and elaborated the 

need of training programme on onion bulb and 

seed production. Dr. Shailendra Gadge, Senior 

Scientist & Nodal Of�icer, SCSP delivered a lecture 

on “Onion bulb and seed production technology”. 

He also expressed that the provision of seeds and 

other agricultural inputs during the crisis would 

bring relief to the farmers and help in raising their 

social and economic status. Dr. VivekBhoite, 

Subject Matter Specialist (Soil Science) stressed 

on the importance of soil testing in fertilizer 

application while cultivating onion crop and also 

explained onion seed production plan. Shri. Vishal 

Gurav told to the farmers about proper use of 

i n p u t s .  S h r i .  P ra d e e p  B h a p k a r,  P ro j e c t 

Coordinator, NICRA expressed vote of thanks at 

the end of training programme. After training 

programme, the seed of onion varieties viz., Bhima 

Shakti and BhimaKiran, fertilizers, weedicides, 

fungicides, insecticides, as well as spades, shovels, 

etc., agricultural tools were distributed among the 

scheduled caste farmers.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` 
Ûmam AmXmZm| H$m {dVaU Ed§ à{ejU H$m`©H«$_ H$m 
Am`moOZ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 

amOJwê$ZJa, nwUo Ûmam AZwgy{MV Om{V Cn-`moOZm Ho$ A§VJ©V 

{XZm§H$ 19 Aºy$~a, 2020 H$mo nwUo {Obo Ho$ ~mam_Vr VWm 

nwaÝXa VmbwH$m Ho$ Jm§dm| `Wm ObJm§d gwno, H$ahmVr, XodbJm§d 

agmb, OmdbmOw©Z Am{X go AZwgy{MV Om{V go g§~§{YV Hw$b 36 

{H$gmZm| H$mo ß`mO {H$ñ_m| `Wm ^r_m e{º$ d ^r_m {H$aZ, Ho$ 

~rO, Cd©aH$, IanVdmaZmer, H$dH$Zmer, H$sQ>Zmer Ho$ gmW 

gmW Hw$Xmbr, ~obMm Am{X H¥${f Am¡Omam| H$m {dVaU {H$`m J`m& 

BZ {H$gmZm| H$mo bmo{~`m, Q>_mQ>a, {_M© VWm {^ÊS>r Ho$ gãOr 

~rOm| H$mo ̂ r {dV[aV {H$`m J`m& {H$gmZm| H$mo ~rO Ed§ AÝ` H¥${f 

AmXmZ {ZewëH$ CnbãY H$amE JE& BZ gm_J«r H$m Cn`moJ H$aZo 

Ho$ ~mao _| {H$gmZm| H$mo g_w{MV OmZH$mar Xr JB©& Bg Adga na, 

H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr Ho$ gmW gh`moJ H$aVo hþE ̂ mH¥$AZwn 

- ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo 

Ûmam "ß`mO H§$X Ed§ ~rO CËnmXZ' {df` na EH$ à{ejU 

H$m`©H«$_ Am`mo{OV {H$`m J`m& S>m°. Ama.Eg. OmYd, à^mar, 

H¥${f {dkmZ Ho$ÝÐ, ~mam_Vr Zo à{V^m{J`m| H$m ñdmJV H$aVo hþE 

ß`mO H§$X VWm ~rO CËnmXZ na à{ejU H$m`©H«$_ H$s 

Amdí`H$Vm ~VmB©& S>m°. e¡boÝÐ JmS>Jo, d[að> d¡km{ZH$ Ed§ ZmoS>b 

A{YH$mar, AZwgy{MV Om{V Cn-`moOZm, ^mH¥$AZwn - ß`mO 

Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Zo "ß`mO 

H§$X VWm ~rO CËnmXZ àm¡Úmo{JH$s' na EH$ ì`m»`mZ {X`m& S>m°. 

JmS>Jo Zo H$moamoZm _hm_mar H$mb Ho$ Xm¡amZ ~rOm| d AÝ` H¥${f 

AmXmZm| Ho$ àmdYmZ Ho$ ~mao _| ~VmVo hþE H$hm {H$ Bggo {H$gmZm| 

H$mo amhV {_boJr Am¡a CZH$s gm_m{OH$ VWm Am{W©H$ pñW{V H$mo 

gwYmaZo _| _XX {_boJr& S>m°. {ddoH$ ̂ moB©Q>o, {df` gm_J«r {deofk 

(_¥Xm {dkmZ) Zo ß`mO \$gb H$s IoVr H$aVo g_` Cd©aH$m| H$m 

à`moJ H$aVo g_` _¥Xm H$s Om§M H$aZo na ~b {X`m Am¡a gmW hr 

ß`mO ~rO CËnmXZ `moOZm Ho$ ~mao _| {dñVma go ~Vm`m& lr 

{demb Jwad Zo {H$gmZm| H$mo AmXmZm| H$m C{MV Cn`moJ H$aZo Ho$ 

~mao _| ~Vm`m& lr àXrn ̂ mnH$a, n[a`moOZm g_Ýd`H$, {ZH«$m Zo 

à{ejU H$m`©H«$_ gånÞ hmoZo na YÝ`dmX kmnZ àñVwV {H$`m& 

à{ejU H$m`©H«$_ Ho$ CnamÝV, AZwgy{MV Om{V Ho$ {H$gmZm| H$mo 

ß`mO {H$ñ_m| ̀ Wm ̂ r_m e{º$ Ed§ ̂ r_m {H$aZ Ho$ ~rO, Cd©aH$, 

IanVdmaZmer, H$dH$Zmer, H$sQ>Zmer Ho$ gmW gmW Hw$Xmb, 

~obMm Am{X O¡go H¥${f Am¡Oma {dV[aV {H$E JE&   
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Vigilance Awareness Week 

ICAR-Directorate of Onion and Garlic Research, 

Rajgurunagar, Pune observed the Vigilance 

Awareness Weekduring 27October, 2020 to2 

November, 2020 with the theme “Vigilant India, 

Prosperous India”. The VigilanceAwareness Week 

was commenced with a pledge on 27October, 2020 

by all the staff members of the Directorate to 

maintain public service, truthfulness, honesty and 

transparency without  corruption in  the 

Institution. The various activities were organized 

such as pledge, display of banners and posters, 

lecture, various competitions such as debate, 

essay and quiz competition for staff of the 

directorate to create awareness among the 

employees against the corruption. Dr. P. S.Naik, Ex-

Director, ICAR-IIVR, Varanasi delivered online 

lecture on preventive vigilance to the staff of the 

directorate. With the prize distribution to winners 

and remarks of the Director, Dr. Major Singh, the 

Vigilance Awareness Week, 2020 was concluded 

on 02nd November, 2020. Programme was 

compered by Dr Rajiv Kale and vote of thanks was 

given by Dr. Suresh Gawande, Principal Scientist 

and Vigilance Of�icer.

gVH©$Vm OmJê$H$Vm gámh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 

amOJwê$ZJa, nwUo _| {XZm§H$ 27 Aºy$~a go 2 Zdå~a, 2020 

H$s Ad{Y Ho$ Xm¡amZ "gVH©$ ^maV - g_¥Õ ^maV' {df` na 

gVH©$Vm OmJê$H$Vm gámh _Zm`m J`m& gVH©$Vm OmJê$H$Vm 

gámh H$s ewê$AmV _| g§ñWmZ _| gmd©O{ZH$ godm, 

{dœgZr`Vm, B©_mZXmar VWm ^«ï>mMma _wº$ nmaX{e©Vm ~Zm`o 

aIZo Ho$ {bE {ZXoemb` Ho$ g^r ñQ>m\$ gXñ`m| Ûmam {XZm§H$ 27 

Aºy$~a, 2020 H$mo enW br JB©& ^«ï>mMma Ho$ {dê$Õ 

H$_©Mm[a`m| Ho$ ~rM OmJê$H$Vm H$m g¥OZ H$aZo Ho$ à`moOZ go 

{ZXoemb` Ho$ ñQ>m\$ Ho$ {bE dmX {ddmX, {Z~ÝY boIZ VWm àý 

_§M à{V`mo{JVm O¡gr AZoH$ J{V{d{Y`m§ MbmB© JBª& S>m°. nr. Eg. 

ZmB©H$, nyd© {ZXoeH$, ^mH¥$AZwn - ^maVr` gãOr AZwg§YmZ 

g§ñWmZ, dmamUgr Zo {ZXoemb` Ho$ ñQ>m\$ H$mo gwajmË_H$ 

gVH©$Vm na EH$ Am°Z bmBZ ì`m»`mZ {X`m& {XZm§H$ 2 Zdå~a, 

2020 H$mo {dOoVmAm| H$mo nwañH$ma {dVaU {H$`m J`m Am¡a 

{ZXoeH$ _hmoX`, S>m°. _oOa qgh Ûmam H$s JB© {Q>ßnUr Ho$ gmW 

gVH©$Vm OmJê$H$Vm gámh 2020 gånÞ hþAm& H$m`©H«$_ H$m 

g§MmbZ S>m°. amOrd H$mbo Zo {H$`m O~{H$ S>m°. gwaoe Jmd§So>, 

àYmZ d¡km{ZH$ Ed§ gVH©$Vm A{YH$mar, ̂ mH¥$AZwn - ß`mO Ed§ 

bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Zo YÝ`dmX 

kmnZ àñVwV {H$`m&
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Conduction of training and distribution of 

inputs by Directorate of Onion and Garlic 

Research in Narayangaon 

A training programme on “Rabi Onion Production 

Technology” under SCSP scheme was organized by 

ICAR-DOGR, Rajgurunagar, Pune in collaboration 

with KVK, Narayangaon on 9 December 2020 at 

KVK, Narayangaon. Dr. Dattatraya Gawade, Subject 

Matter Specialist ,  Plant Protection, KVK, 

Narayangaon welcomed the participants and 

elaborated the need of training programme. Dr. 

Shailendra Gadge, Senior Scientist & Nodal Of�icer, 

SCSP delivered a lecture on “Rabi  Onion 

Production Technology”. He also expressed that 

the technology of ICAR-DOGR would help in 

raising income of scheduled caste farmers. Dr. 

Avinash Wakhare, Technical Of�icer told to the 

farmers about proper use of inputs. Shri. Prashant 

S a l w e ,  A g r i c u l t u r a l  E x t e n s i o n  O f � i c e r, 

Development Support Centre, ITC, Narayangaon 

expressed vote of thanks at the end of training 

programme. After training programme, the seed of 

white onion variety Bhima Shubhra, fertilizers, 

weedicides, fungicides, insecticides were 

distributed to 50 scheduled caste farmers from 

villages viz., Panoli and Nandur Pathar of 

Ahmednagar district and Ranjani, Nimgaon Sava, 

Yedgaon, Narayangaon, Umbraj, Pimpri Pendhar, 

Mahalunge, Ganjvewadi, Pargaon and Kalamb of 

Pune district. The vegetable seeds of cowpea, 

tomato, chilli and okra were also distributed 

among these farmers. Seed and other agricultural 

inputs were given free of cost to the farmers. The 

farmers were properly informed about the use of 

all these materials.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` Ûmam  
Zmam¶UJm§d ‘| à{ejU H$m Am¶moOZ VWm AmXmZm| H$m 
{dVaU

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d _| {XZm§H$ 9 {Xgå~a, 2020 H$mo 
H¥${f {dkmZ Ho$ÝÐ Ho$ gmW gh`moJ H$aVo hþE ̂ mH¥$AZwn - ß`mO 
Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam 
AZwgy{MV Om{V Cn-`moOZm ñH$s_ Ho$ A§VJ©V "'a~r ß`mO H$s 
CËnmXZ àm¡Úmo{JH$s' na EH$ à{ejU H$m`©H«$_ Mbm`m J`m& S>m°. 
XÎmmÌo` JmdSo>, {df` gm_J«r {deofk, nmXn gwajm, H¥${f {dkmZ 
Ho$ÝÐ, Zmam`UJm§d Zo à{V^m{J`m| H$m ñdmJV H$aVo hþE à{ejU 
H$m`©H«$_ H$s Oê$aV na {dñVma go ~Vm`m& S>m°. e¡boÝÐ JmS>Jo, 
d[að> d¡km{ZH$ Ed§ ZmoS>b A{YH$mar (AZwgy{MV Om{V Cn-
`moOZm), ̂ mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo Zo "a~r ß`mO H$s CËnmXZ àm¡Úmo{JH$s' na EH$ 
ì`m»`mZ àñVwV {H$`m& gmW hr CÝhm|Zo `h {dMma àH$Q> {H$`m 
{H$ {ZXoemb` H$s àm¡Úmo{JH$s go AZwgy{MV Om{V Ho$ {H$gmZm| H$s 
Am` H$mo ~‹T>mZo _| _XX {_boJr& S>m°. A{dZme dIao, VH$ZrH$s 
A{YH$mar Zo {H$gmZm| H$mo AmXmZm| Ho$ C{MV Cn`moJ Ho$ ~mao _| 
OmZH$mar Xr& lr àem§V gmbdo, H¥${f àgma A{YH$mar, {dH$mg 
gh`moJ Ho$ÝÐ, AmB©Q>rgr, Zmam`UJm§d Zo H$m`©H«$_ Ho$ A§V _| 
YÝ`dmX kmnZ àñVwV {H$`m& à{ejU H$m`©H«$_ Ho$ CnamÝV 
g\o$X ß`mO H$s {H$ñ_ ^r_m ew^«m Ho$ ~rO, Cd©aH$, 
IanVdmaZmer, H$dH$Zmer, H$sQ>Zmer H$m {dVaU AZwgy{MV 
Om{V Ho$ {H$gmZm| H$mo {H$`m J`m Omo {H$ nwUo {Obo Ho$ Jm§d `Wm 
am§OZr, {Z_Jm§d gmdm, `oS>Jm§d, Zmam`UJm§d, Cå~«O>,qnnar 
noÝT>ma, _hmbw§Jo, J§OodmS>r, nmaJm§d VWm H$bå~ Ho$ ahZo dmbo Wo& 
BZ {H$gmZm| H$mo bmo{~`m, Q>_mQ>a, {_M© Am¡a {^ÊS>r Ho$ gãOr 
~rOm| H$m {dVaU {H$`m J`m& {H$gmZm| H$mo ~rO Am¡a AÝ` H¥${f 
AmXmZm| H$m {dVaU {ZewëH$ {H$`m J`m& BZ g^r gm_J«r H$m 
C{MV VarHo$ go Cn`moJ H$aZo Ho$ ~mao _| {H$gmZm| H$mo g_w{MV 
OmZH$mar àXmZ H$s JB©& 
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ICAR-DOGR conducted training  on 

'Suraksha Hamesha' - safety measures 

while spraying of agro-chemicals

ICAR-DOGR has organized a training programme 

in collaboration with BASF India Pvt. Ltd and 

RAWE students, College of Agriculture, Malegoan 

entitled “Surksha Hamesha” training for spray 

men and farm worker” in online mode on 9 

September 2020. Dr Rajiv Kale, Scientist, ICAR-

DOGR welcomed the participants and briefed 

about training. Dr. ChaitanyaTekale, Crop 

Development, Specialist-Crop Protection BASF 

India Pvt. Ltd. delivered a presentation on 

“Surksha Hamesha- safety measures taken during 

spraying chemicals (herbicides, pesticides and 

insecticides)”. Dr. Major Singh, Director, ICAR-

DOGR provided his remarks on safety handling of 

agro-chemicals also discussed consequences of 

mishandling of chemicals by farm workers. Vote of 

thanks was expressed by Mrs. Ashwini P. Benke, 

Scientist and in-charge ITMU, ICAR-DOGR. The 

programme was coordinated by Mrs. Ashwini P. 

Benke, Scientist and in-charge ITMU and Dr. Rajiv 

Kale, Scientist, Agricultural Extension. A total of 

hundred participants comprising ICAR-DOGR 

technical and supporting staff and farm men, 

RAWE students and Farmers attended the 

programme.

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
H¥${f agm`Zm| H$m {N>‹S>H$md H$aVo g_` "gwajm h_oem' - 
gwajm Cnm`m| na Am`mo{OV à{ejU 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJêw $ZJa, nUw o _| ~rEEgE\$ B{§ S>`m àm. {b. VWm Ama E S>ãë ỳ 
B© N>mÌm,|  H$¥ {f H$mb° Oo , _mbJo md§  H$o  gmW gh`mJo  H$aVo hEþ  "gaw jm 
h_eo m' {df` na {N>S‹ >H$md H$aZo dmbo H$m_Jmam| Ama¡  \$m_© _OXaÿ m| 
H$o  {bE AmZ°  bmBZ én _| {XZmH§ $ 9 {gVå~a, 2020 H$mo EH$ 
à{ejU H$m`H© $« _ Am`m{o OV {H$`m J`m& S>m.°  amOrd H$mb,o  
dk¡ m{ZH$, ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, 
amOJêw $ZJa, nUw o Zo à{V^m{J`mo H$m A{^ZX§ Z H$aVo hEþ  à{ejU 
H$o  ~mao _| OmZH$mar Xr& S>m.°  MV¡ Ý` Q>Ho $mb,o  \$gb {dH$mg {defo k 
- \$gb gaw jm ~rEEgE\$ B{§ S>`m àm. {b. Zo agm`Zm| (emH$Zmer, 
H$sQ>Zmer Ama¡  ZmeH$OrdZmer) H$m {N>S‹ >H$md H$aVo g_` "gaw jm 
h_eo m - gaw jm Cnm`' na EH$ àñV{w VH$aU {X`m& S>m.°  _Oo a qgh, 
{ZXeo H$, ^mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, 
amOJêw $ZJa, nUw o Zo H$¥ {f _OXaÿ m| Ûmam agm`Zm| H$s JbV VarH$o  go 
XIo ^mb H$o  n[aUm_m| na ̂ r MMm© H$s Ama¡  gmW hr H$¥ {f agm`Zm| 
H$s gaw {jV XIo ^mb na AnZr {Q>ßnUr àñVVw  H$s& lr_Vr A{œZr 
~Zo H$o , dk¡ m{ZH$ Ed§ à^mar, AmBQ© >rE_`,y  ^mH$¥ AZnw  - ß`mO Ed§ 
bhgZw  AZgw Y§ mZ {ZXeo mb`, amOJêw $ZJa, nUw o Zo YÝ`dmX kmnZ 
àñVVw  {H$`m& H$m`H© $« _ H$m g_Ýd` lr_Vr A{œZr ~Zo H$o , 
dk¡ m{ZH$ Ed§ à^mar, AmBQ© >rE_ ỳ Ama¡  S>m.°  amOrd H$mb,o  dk¡ m{ZH$, 
H$¥ {f àgma, ̂ mH$¥ AZnw  - ß`mO Ed§ bhgZw  AZgw Y§ mZ {ZXeo mb`, 
amOJêw $ZJa, nUw o Ûmam {H$`m J`m& Bg H$m`H© $« _ _| H$w b EH$ gm¡ 
à{V^m{J`m| Zo ^mJ {b`m {OZ_| {ZXeo mb` H$m VH$ZrH$s Ed§ 
ghm`r ñQ>m\$ Ed§ H$¥ {f _OXaÿ , amdo N>mÌ Ama¡  {H$gmZ em{_b W&o  
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Directorate Celebrates 150�� Birth 

Anniversary of  Mahatma Gandhi

thThe 150  birth anniversary of Father of the Nation 

Mahatma Gandhi was celebrated on 2 October 

2020 at ICAR -Directorate of Onion and Garlic 

Research, Rajgurunagar, Pune. Staff of Directorate, 

farmers and journalists participated in the 

programme. Gandhian philosopher Dr. Ram 

Kataria was the chief guest for the event. The lamp 

was lit by the Dr. Major Singh, Director, ICAR-DOGR 

and the Chief Guest Dr. Ram Kataria. A pledge of 

cleanliness was taken by the participants. A 

documentary on the life of Mahatma Gandhi was 

shown on the occasion. The short �ilm was also 

shown to the attendees on the activities organized 

by the Directorate throughout the week.

In his speech, Dr. Ram Kataria asserted that the 

� i g h t  a g a i n s t  a n e m i a ,  a m o e b i a s i s ,  a n d 

uncleanliness is as necessary today as it was 

against Britishers by Gandhiji. He further said that 

every Indian should give up laziness by thinking, "I 

am for India. I will start from myself and make 

{ZXoe mb`  _| _hmË_m Jm§Yr H$s 150dt O`§Vr g_mamoh 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| {XZm§H$ 2 Aºy$~a, 2020 H$mo amï´>{nVm 
_hmË_m Jm§Yr H$s 150dt O`§Vr H$mo g_mamohnyd©H$ _Zm`m J`m& 
Bg H$m`©H«$_ _| {ZXoemb` Ho$ ñQ>m\$ gXñ`m|, {H$gmZm| Am¡a 
nÌH$ma ~§YwAm| Zo ^mJ {b`m& Bg H$m`©H«$_ _| Jm§YrdmXr qMVH$ 
S>m°. am_ H$Q>m[a`m _w»` A{V{W Wo& S>m°. _oOa qgh, {ZXoeH$, 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo VWm _w»` A{V{W S>m°. am_ H$Q>m[a`m Zo Xrn 
à‚d{bV {H$`m& à{V^m{J`m| Zo ñdÀN>Vm enW br& Bg Adga 
na _hmË_m Jm§Yr Ho$ OrdZ na EH$ S>mŠ`y_oÝQ>ar {XImB© JB©& nyao 
gámh à{V^m{J`m| H$mo {ZXoemb` Ûmam Am`mo{OV J{V{d{Y`m| na 
EH$ bKw {\$ë_ ̂ r {XImB© JB©& 

AnZo gå~moYZ _| _w»` A{V{W S>m°. am_ H$Q>m[a`m Zo EZr{_`m, 
E_mo`{~`m{gg VWm AñdÀN>Vm Ho$ {dê$Õ bS>mB© b‹S>Zo H$m 
AmˆmZ {H$`m Am¡a H$hm {H$ ̀ h AmO ̂ r CVZm hr Oê$ar h¡ O¡gm 
{H$ Jm§YrOr {~«{Q>e hþHy$_V Ho$ {dê$Õ b‹S>o Wo& _w»` A{V{W Zo 
nwZ: H$hm {H$ àË`oH$ ̂ maVr` H$mo AnZo {dMmam| _| Ambg H$mo Xÿa 
H$aZm Mm{hE, "_¢ ^maV Ho$ {bE hÿ§, _¢ ñd`§ AnZo go àma§^ 
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India capable" and motivate themselves to adopt 

Gandhian ideas for a clean and healthy India. He 

reminded the Gandhian ideology 'nature has 

enough to meet the needs of everyone but not to 

satisfy the interests of everyone' to the audience. 

Various competitions like Essay Writing, Debate 

Competition and Rangoli Competition were 

organized during 25 September- 2 October 2020. 

The �irst three winners of each competition were 

honoured with prizes and certi�icates. The women 

of each class were felicitated at this occasion. 

Onion seeds ,  fert i l izers ,  pest ic ides  and 

agricultural implements were also distributed to 

poor farmers.

Director Dr. Major Singh appreciated Dr. Kataria's 

work and thoughts. He appealed to follow the path 

shown by the Father of the Nation, Mahatma 

Gandhi. He said that simplicity and inner strength 

would create a 'self-reliant India'. He also lauded 

the contribution of former Prime Minister Lal 

Bahadur Shastri, who proclaimed 'Jai Jawan Jai 

Kisan'. Media personnel were also felicitated on the 

occasion for their commendable work. The 

programme was moderated by Dr. Vijay Mahajan 

and vote of thanks expressed by Shri. Amrendra 

Kishor.

H$ê$§Jm Am¡a ^maV H$mo gj_ ~ZmD$§Jm'' VWm EH$ ñdÀN> Am¡a 
ñdñW ^maV ~ZmZo _| Jm§YrdmXr {dMmam| H$mo AnZmZo Ho$ à{V 
AÝ` H$mo ào[aV H$ê$§Jm& CÝhm|Zo lmoVmAm| H$mo Jm§YrdmXr 
{dMmaYmam "àH¥${V Ho$ nmg àË`oH$ OZ H$s Oê$aVm| H$mo nyam 
H$aZo Ho$ {bE n`m©áVm h¡ bo{H$Z BgH$m H$m`© {H$gr ̂ r ì`{º$ Ho$ 
{hVm| H$mo g§Vwï> H$aZm Zht h¡' H$m ñ_aU H$am`m& {XZm§H$ 25 
{gVå~a go 2 Aºy$~a H$s Ad{Y Ho$ Xm¡amZ {Z~§Y boIZ, dmX 
{ddmX VWm a§Jmobr à{V`mo{JVm Am`mo{OV H$s JBª& àË`oH$ 
à{V`mo{JVm Ho$ àW_ VrZ {dOoVmAm| H$mo nwañH$ma Ed§ à_mU nÌ 
àXmZ H$a gå_m{ZV {H$`m J`m& Bg Adga na àË`oH$ dJ© H$s 
_{hbmAm| H$mo gå_m{ZV {H$`m J`m& Jar~ {H$gmZm| H$mo ß`mO 
~rO, Cd©aH$, H$sQ>ZmeH$ Am¡a H¥${f CnH$aUm| H$m {dVaU {H$`m 
J`m& 

{ZXoeH$ S>m°. _oOa qgh Zo S>m°. H$Q>m[a`m Ho$ H$m`© Am¡a {dMmam| H$s 

gamhZm H$s& CÝhm|Zo amï´>{nVm _hmË_m Jm§Yr Ûmam {XImE JE _mJ© 

H$m AZwgaU H$aZo H$m AZwamoY {H$`m& CÝhm|Zo H$hm {H$ gabVm 

Am¡a AmÝV[aH$ _O~yVr hr "AmË_{Z^©a ̂ maV' ~ZmEJr& gmW hr 

{ZXoeH$ _hmoX` Zo O` OdmZ O` {H$gmZ H$m ñbmoJZ XoZo dmbo 

nyd© àYmZ_§Ìr lr bmb ~hmXþa emór Ho$ ̀ moJXmZ H$s ̂ r àe§gm 

H$s& AnZo C„oIZr` H$m`© Ho$ {bE Bg Adga na _r{S>`m 

H$m{_©H$m| H$mo ̂ r gå_m{ZV {H$`m J`m& H$m`©H«$_ H$m g§MmbZ S>m°. 

{dO` _hmOZ Zo {H$`m Am¡a lr A_aoÝÐ {H$emoa Zo YÝ`dmX 

kmnZ àñVwV {H$`m&    
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National Unity Day

As per the directions of the Ministry of Home 

Affairs, Govt. of India, the birth anniversary of 

Sardar Vallabhbhai Patel, “The Iron Man of India” 

was observed as “Rashtriya Ekta Diwas (National 

Unity Day)” on 31 October 2020 at ICAR-DOGR. A 

pledge to maintain the unity and integrity of the 

country was taken by all the staff of ICAR-DOGR.

th24  Institutional Research Council (IRC) 

Meeting

thThe 24  Institutional Research Council (IRC) 

meeting was held during 6-7 November 2020 at 

ICAR-Directorate of Onion and Garlic Research, 

Rajgurunagar under the chairmanship of Dr. Major 

Singh, Director. Scientists of the Directorate 

presented the progress report and salient 

achievements of the projects in the meeting. The 

critical gaps in the ongoing research programmes 

were discussed at length and the technical 

programmes were �inalized, which were approved 

amï´>r` EH$Vm {Xdg

J¥h _§Ìmb`, ̂ maV gaH$ma Ho$ {ZX}emZwgma ̂ maV Ho$ bm¡h nwéf 
gaXma d„^^mB© nQ>ob H$s O`§Vr H$mo ^mH¥$AZwn-ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb` _| 31 AŠQy>~a 2020 H$mo amï´>r` 
EH$Vm {Xdg Ho$ ê$n _| _Zm`m J`m& Bg Adga na ̂ mH¥$AZwn-
ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` Ho$ g^r H$_©Mm[a`m| 
Ûmam amï´> H$s EH$Vm Am¡a AI§S>Vm ~ZmE aIZo H$m g§H$ën {b`m 
J`m&

24 dt g§ñWmZ AZwg§YmZ n[afX H$s ~¡R>H$ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| {ZXoeH$ _hmoX` S>m°. _oOa qgh H$s AÜ`jVm 
_| {XZm§H$ 6 - 7 Zdå~a, 2020 H$mo 24dt g§ñWmZ AZwg§YmZ 
n[afX ~¡R>H$ Am`mo{OV H$s JB©& {ZXoemb` Ho$ d¡km{ZH$m| Zo Bg 
~¡R>H$ _| AnZr g§~§{YV n[a`moOZm H$s àJ{V [anmoQ>© Am¡a _w»` 
CnbpãY`m| na àñVw{VH$aU {X`m& {dÚ_mZ AZwg§YmZ 
H$m`©H«$_m| _| _hËdnyU© AÝVamb na {dñVma go MMm© H$s JB© Am¡a 
VH$ZrH$s H$m`©H«$_m| H$mo A§{V_ ê$n {X`m J`m {OÝh| g_w{MV 
g§emoYZm| Ho$ gmW AZw_mo{XV {H$`m J`m& lr_Vr A{œZr nr. 
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with appropriate modi�ications. The meeting 

ended with vote of thanks expressed by Mrs. 

Ashwini P. Benke, member secretary, IRC. 

Constitution Day 

ICAR-DOGR observed the Constitution Day 

(Samvidhan Diwas) on 26 November 2020 to 

commemorate the adoption of the constitution of 
thIndia. On 26  November 1947, the Constitution 

Assembly of India adopted the Constitution of 

India, and it came into effect on 26 January 1950. 

The preamble of the constitution was read in the 

Directorate by all staff on the occasion. ICAR-

DOGR organized awareness campaign focused on 

''Citizens' fundamental duties as enshrined in the 

Indian Constitution” during 26 November 2019 to 

26 November 2020. The campaign was started 

with reading of preamble of the constitution by the 

staff of ICAR-DOGR on 26 November 2019 

f o l l o w e d  b y  a w a r e n e s s  p r o g r a m m e  o n 

constitutional amendments on 30 January 2020 in 

which Shri. Kiran Shinde, Principal, Sarsenapati 

Hambirrao Mohite Law College, Rajgurunagar 

s p o k e  a b o u t  i m p o r t a n t  c o n s t i t u t i o n a l 

amendments  and their  s igni� icance and 

agricultural laws. About 60 participants attended 

the programme. The different activities were 

carried out throughout the year to spread 

awareness about constitution among the people. 

~oZHo$, gXñ` g{Md, g§ñWmZ AZwg§YmZ n[afX Ûmam àñVwV 
YÝ`dmX kmnZ Ho$ gmW hr ~¡R>H$ gånÞ hþB©& 

g§{dYmZ {Xdg

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` Zo ̂ maV Ho$ 

g§{dYmZ H$mo AnZmZo Ho$ Cnbú` _| 26 Zd§~a 2020 H$mo 

g§{dYmZ {Xdg _Zm`m& ^maV H$s g§{dYmZ g^m Zo 26 Zd§~a 

1947 H$mo ̂ maV Ho$ g§{dYmZ H$mo A§JrH¥$V {H$`m Wm Omo {H$ 26 

OZdar1950 H$mo bmJy hþAm Wm& Bg Adga na {ZXoemb` _| 

g^r H$_©Mm[a`m| Ûmam g§{dYmZ H$s àñVmdZm H$mo n‹T>m J`m& 

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` Zo 26 

Zd§~a 2019 go 26 Zd§~a 2020 Ho$ Xm¡amZ '^maVr` g§{dYmZ 

_| {Z{hV ZmJ[aH$m| Ho$ _m¡{bH$ H$V©ì`' na H|${ÐV OmJê$H$Vm 

A{^`mZ H$m Am`moOZ {H$`m& Bg A{^`mZ H$s ewéAmV 26 

Zd§~a 2019 H$mo ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ 

{ZXoemb` Ho$ H$_©Mm[a`m| Ûmam g§{dYmZ H$s àñVmdZm n‹T>Zo Ho$ 

gmW H$s JB© Wr& CgHo$ nümV 30 OZdar 2020 H$mo 

g§d¡Ym{ZH$ g§emoYZm| na OmJê$H$Vm H$m`©H«$_ Am`mo{OV {H$`m 

J`m {Og_| lr. {H$aU qeXo, àmMm`©, gagoZmn{V hå~raamd 

_mo{hVo bm° H$m°boO, amOJwéZJa Zo _hËdnyU© g§d¡Ym{ZH$ 

g§emoYZm| Am¡a CZHo$ _hËd VWm  H¥${f H$mZyZm| Ho$ ~mao _| ~Vm`m& 

H$m`©H«$_ _| bJ^J 60 à{V^m{J`m| Zo ̂ mJ {b`m& bmoJm| Ho$ ~rM 

g§{dYmZ Ho$ ~mao _| OmJê$H$Vm \¡$bmZo Ho$ {bE nyao df© {d{^Þ 

J{V{d{Y`m| H$m Am`moOZ {H$`m J`m&
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t h25  Institutional Research Council 

Meeting

thThe  25  Institutional Research Council meeting 

of ICAR-Directorate of Onion and Garlic Research, 

Rajgurunagar was held during 7-14 December 

2020 through online mode (Zoom Platform) 

under the chairmanship of Dr. Major Singh, 

Director. All scientists of the Directorate 

presented new research proposals. Various 

aspects and issues related to RPPs of ongoing 

projects and initiation of new RPPs were 

discussed thoroughly. The chairman, IRC 

critically viewed all the new research proposals 

presented by the scientists and advised to avoid 

duplication of work and emphasized to formulate 

the projects based on main activities and RAC 

recommendations. He also added that each 

scientist should have individual project. Mrs. 

Ashwini P. Benke, member secretary, IRC 

expressed vote of thanks at the end of the 

meeting.

Swachh Bharat Abhiyan 

ICAR-DOGR started Swachh Bharat Abhiyan 
th(Clean India Movement) on 16  December 2020. 

The following activities were implemented for 

�ifteen days during 16-30 December 2020 under 

this programme. 

1. Pledge on cleanliness was taken by all the staff 

of ICAR-DOGR on 16 December 2020.

2. Activities like E-Of�ice implementation and 

digitization of ICAR-DOGR of�ice records were 

25 dt g§ñWmZ AZwg§YmZ n[afX ~¡R>H$ 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, 
amOJwê$ZJa, nwUo _| Am°Z bmBZ én (Py_ ßb°Q>\$m_©) Ho$ _mÜ`_ 
go {XZm§H$ 7 go 14 {Xgå~a, 2020 Ho$ Xm¡amZ 25 dt g§ñWmZ 
AZwg§YmZ n[afX H$s ~¡R>H$ H$m Am`moOZ {H$`m J`m {OgH$s 
AÜ`jVm S>m°. _oOa qgh, {ZXoeH$, ^mH¥$AZwn - ß`mO Ed§ 
bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam H$s JB©& 
{ZXoemb` Ho$ g^r d¡km{ZH$m| Zo ZE AZwg§YmZ àñVmd àñVwV 
{H$E& Mbm`_mZ n[a`moOZmAm| Ho$ Amanrnr go g§~§{YV {d{^Þ 
nhbwAm| Am¡a _wÔm| na VWm ZE Amanrnr H$mo àma§^ H$aZo na 
{dñVma go MMm© H$s JB©& AÜ`j, g§ñWmZ AZwg§YmZ n[afX Zo 
d¡km{ZH$m| Ûmam àñVwV ZdrZ AZwg§YmZ àñVmdm| H$mo Ü`mZnyd©H$ 
XoIm Am¡a CÝh| g§ñWmZ H$s _w»` J{V{d{Y`m| VWm AmaEgr H$s 
{g\$m[aem| Ho$ AmYma na n[a`moOZmE§ V¡`ma H$aZo VWm H$m`© 
Ho$ XmohaonZ go ~MZo H$s gbmh Xr& gmW hr CÝhm|Zo `h ^r 
H$hm {H$ àË`oH$ d¡km{ZH$ Ho$ nmg ì`{º$JV n[a`moOZm hmoZr 
Mm{hE& lr_Vr A{œZr nr. ~oZHo$, gXñ` g{Md, g§ñWmZ 
AZwg§YmZ n[afX Ûmam àñVwV YÝ`dmX kmnZ Ho$ gmW hr ~¡R>H$ 
gånÞ hþB©&  

ñdÀN> ̂ maV A{^`mZ

^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` Zo {XZm§H$ 
16 {Xg§~a 2020 H$mo ñdÀN> ̂ maV A{^`mZ H$s ewédmV H$s& 
Bg H$m`©H«$_ Ho$ VhV 16-30 {Xg§~a 2020 Ho$ Xm¡amZ n§Ðh 
{XZ {ZåZ{bpIV J{V{d{Y`m§ H$s  JBª&

1.  ̂ mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` Ho$ 
g^r H$_©Mm[a`m| Ûmam 16 {Xg§~a 2020 H$mo ñdÀN>Vm H$s 
enW br JB©&

2.  B©-Am°{\$g H$m`m©Ýd`Z Am¡a ^mH¥$AZwn-ß`mO Ed§ bhgwZ 
AZwgÝYmZ {ZXoemb` Ho$ H$m`m ©b` [aH$m °S © > Ho$ 
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carried out on 17 December 2020. 

3. Cleanliness and sanitation drive in the 

villages adopted under Mera Gaon Mera 
 Gaurav programme on 18December 2020.

4. Cleanliness and sanitization activities 

implemented at residential colonies and 

market places of Rajgurunagar on 19 

December 2020.

5. Stocktaking of waste, management and 

utilization of organic waste activities were 
 conducted on 20December 2020.

6. Campaign on 'Cleaning of sewerage and 

recycling of waste water' was organized on 21 

December 2020.

7. Workshop on Swachhata (Cleanliness) 

through online mode was organized at ICAR-

DOGR on 22 December 2020.

8. Kisan Diwas (Farmers' Day) was organized at 

ICAR-DOGR for farmers in which importance 

of cleanliness in agriculture and PM Kisan 

Samman Nidhi was highlighted on 23 

December 2020.

9. Sanitation campaign was organized at 

Chandoli village on 24 December 2020.

10. Cleanliness activities were carried out at 

public places of Rajgurunagar and lecture 

was delivered by expert on farm sanitation to 

the farmers at ICAR-DOGR. PM event was 

shown to the farmers in which Prime Minister 

Shri Narendra Modi addressed the farmers 

about �inancial bene�its under Pradhan 

Mantri Kisan Samman Nidhi (PM-KISAN) via 

video conferencing on 25 December 2020. 

Onion seed was also distributed to the 

farmers on the occasion.

11. Drawing competition on Swachh Bharat was 

organized for school  children on 26 

December 2020.

12. A w a r e n e s s  p r o g r a m m e  o n  ' W a s t e 

management ,  polythene free  status , 

promotion of clean and green technologies, 

{S>{OQ>brH$aU O¡gr J{V{d{Y`m§ 17 {Xg§~a 2020 H$mo H$s 
JBª&

3.  _oam Jm§d _oam Jm¡ad H$m`©H«$_ Ho$ VhV AnZmE§ JE Jm§dm| _| 
18 {Xg§~a 2020 H$mo ñdÀN>Vm H$m`© {H$E JE& 

4.  amOJwéZJa H$s Amdmgr` H$m°bmo{Z`m| Ed§ ~mOma ñWbm| na 
19 {Xgå~a 2020 H$mo ñdÀN>Vm Ed§ go{ZQ>mBOoeZ 
J{V{d{Y`m| H$m {H«$`mÝd`Z {H$`m J`m&

5.  An{eï> H$m g§J«hU, à~§YZ Am¡a O¡{dH$ An{eï> H$m 
Cn`moJ 20 {Xg§~a 2020 H$mo {H$`m J`m&

6.  {XZm§H$ 21 {Xg§~a 2020 H$mo 'grdaoO H$s g\$mB© Am¡a 
An{eï> Ob H$m nwZM©H«$U' na A{^`mZ H$m Am`moOZ 
{H$`m J`m&

7.  ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` _| 
{XZm§H$ 22 {Xg§~a 2020 H$mo Am°ZbmBZ _mÜ`_ go 
ñdÀN>Vm na H$m`©embm H$m Am`moOZ {H$`m J`m&

8.  ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` _| 
{H$gmZm| Ho$ {bE {XZm§H$ 23 {Xg§~a 2020 H$mo {H$gmZ 
{Xdg H$m Am`moOZ {H$`m J`m, {Og_| H¥${f _| ñdÀN>Vm Ho$ 
_hËd Am¡a nrE_ {H$gmZ gå_mZ {Z{Y Ho$ ~mao _| ~Vm`m 
J`m&

9.  Mm±S>mobr Jm§d _| {XZm§H$ 24 {Xg§~a 2020 H$mo ñdÀN>Vm 
A{^`mZ H$m Am`moOZ {H$`m J`m&

10. {XZm§H$ 25 {Xg§~a 2020 H$mo amOJwéZJa Ho$ gmd©O{ZH$ 
ñWmZm| na ñdÀN>Vm J{V{d{Y`m§ H$s JBª Am¡a ^mH¥$AZwn-
ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` _| {H$gmZm| H$mo 
H¥${f _| ñdÀN>Vm na {deofk Ûmam ì`m»`mZ {X`m J`m& 
{H$gmZm| H$mo nrE_ H$m`©H«$_ {XIm`m J`m,{Og _| àYmZ_§Ìr 
lr Za|Ð _moXr Ûmam dr{S>`mo H$m°Ý\«|$qgJ Ho$ _mÜ`_ go 
àYmZ_§Ìr {H$gmZ gå_mZ {Z{Y Ho$ VhV {dÎmr` bm^ Ho$ 
~mao _| {H$gmZm| H$mo g§~mo{YV {H$`m J`m& Bg Adga na 
{H$gmZm| H$mo ß`mO Ho$ ~rO ̂ r {dV[aV {H$E JE& 

11. {XZm§H$ 26 {Xg§~a 2020 H$mo ñHy$br N>mÌm| Ho$ {bE ñdÀN> 
^maV na {MÌH$bm à{V`mo{JVm H$m Am`moOZ {H$`m J`m&

12. ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` _| 
{XZm§H$ 27 {Xg§~a 2020 H$mo 'An{eï> à~§YZ, nm°brWrZ 
_wº$ pñW{V, ñdÀN> Am¡a h[aV àm¡Úmo{J{H$`m| H$mo ~‹T>mdm, 
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o r g a n i c  f a r m i n g  a n d  P a r t h e n i u m 

management practices' was organized at 

ICAR-DOGR on 27 December 2020.

13. Awareness programme on 'Water harvesting 

and wealth from waste in agricultural and 

horticultural crops' was organized at ICAR-

DOGR on 28 December 2020.

14. Demonstration on 'Biodegradable waste 

treatment and its safe disposal'  was 

conducted and visit to compost pit was 

arranged on 29 December 2020.

15. Public awareness was created through 

slogans, display of posters in public places 

and on social media on 30 December 2020.

Different activities carried out during Swachhata Pakhwada

O¡{dH$ IoVr VWm nmW}{Z`_ à~§YZ' na OmJê$H$Vm 
H$m`©H«$_ Am`mo{OV {H$`m J`m&

13. ^mH¥$AZwn-ß`mO Ed§ bhgwZ AZwgÝYmZ {ZXoemb` _| 
{XZm§H$ 28 {Xg§~a 2020 H$mo 'Ob g§M`Z Am¡a H¥${f Am¡a 
~mJdmZr \$gbm| _| An{eï> go gånXm' na OmJê$H$Vm 
H$m`©H«$_ Am`mo{OV {H$`m J`m&

14. {XZm§H$ 29 {Xg§~a 2020 H$mo 'O¡d {ZåZrH$aUr` An{eï> 
CnMma Am¡a CgH$m gwa{jV {ZnQ>mZ' na àXe©Z Am¡a 
H§$nmoñQ> {nQ> H$m Xm¡am Am`mo{OV {H$`m J`m&

15. {XZm§H$ 30 {Xg§~a 2020 H$mo Zmam|, gmd©O{ZH$ ñWmZm| na 
nmoñQ>am| Ho$ àXe©Z Am¡a gmoeb _r{S>`m Ho$ _mÜ`_ go OZ 
OmJê$H$Vm H$s JB©&

ñdÀN>Vm nIdm‹S>m Ho$ Xm¡amZ H$s JB© {d{^Þ J{V{d{Y`m§
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Human Resource Development

à{ejU /Trainings

erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue

_mZd g§gmYZ {dH$mg 

E.Oo. Jwám/A.J. Gupta

^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y AH$mX_r, h¡Xam~mX Ûmam dÀ`w©b ar{V _| "ZoV¥Ëd 
H$m¡eb {dH$mg na à~§YZ {dH$mg H$m`©H«$_' na Am`mo{OV à{ejU H$m`©H«$_ 
Training Programme on 'Management Development Programme on 
Leadership Development (Pre-RMP)' conducted by ICAR-NAARM, 
Hyderabad (Virtual)

8 - 9 {Xgå~a, 2020 
^mH¥$AZwn - amï´>r` H¥${f 
AZwg§YmZ à~§Y AH$mX_r, h¡Xam~mX 
8-19 December 2020 
ICAR-NAARM, Hyderabad

E. W§Jmgm_r/A.Thangasamy

drEZEE`y, na^Zr Ûmam dÀ`w©b ar{V _| "OmZH$mar AmYm[aV H¥${f H$s {Xem _| AZwH$aU 
_m°S>qbJ VWm Obdm`w n[adV©Z AZwg§YmZ _| àJ{V' na à{ejU H$m`©embm 
Training workshop on 'Advances in Simulation Modeling and Climate 
Change Research towards Knowledge Based Agriculture' organized by 
VNMAU, Parbhani (Virtual)

29 OyZ go 5 OwbmB©, 2020 
drEZE_E`y, na^Zr 
29 June - 5 July, 2020 
VNMAU, Parbhani

H$ë`mUr Jmoao©nmQ>r/Kalyani Gorrepati

^mH¥$AZwn - Ho$ÝÐr` _mpËñ`H$s AZwg§YmZ g§ñWmZ, _wå~B© Ûmam amï´>r` H¥${f CƒVa {ejm 
n[a`moOZm Ho$ VhV ñ_mQ>© ñH$m°bg© Ho$ {bE {dkmZ g§Mma  na Am°Z bmBZ Aënmd{Y 
nmR>çH«$_  
Online Short Course on SciCom for Smart Scholars organized by ICAR-
CIFE 

12 go 25 _B©, 2020 
^mH¥$AZwn - Ho$ÝÐr` _mpËñ`H$s AZwg§YmZ 
g§ñWmZ, _wå~B© 
12-25 May 2020 
 ICAR-CIFE, Mumbai

^maVr` H¥${f AZwg§YmZ n[afX H$s AmB©nr E§S> Q>rE_ BH$mB© Ho$ gmW ^mH¥$AZwn - amï´>r` 
H¥${f AZwg§YmZ à~§Y AH$mX_r, h¡Xam~mX Ûmam dÀ`w©b ar{V _| E~rAmB© BH$mB`m| Ho$ {bE 
CÝ_wIVm H$m`©embm Ed§ à{ejU H$m`©H«$_ 
Orientation workshop and training programme for ABI units organized 
by  ICAR-NAARM along with IP&TM Unit of ICAR (Virtual)

17 go 19 AJñV, 2020 
^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y 
AH$mX_r, h¡Xam~mX 
17-19 August 2020  ICAR-NAARM, 
Hyderabad

^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r H$s AmB©nr E§S> Q>rE_ BH$mB© Ûmam "^maV _| 
H¥${f AZwg§YmZ Ed§ {ejm _| ~m¡{ÕH$ gånXm A{YH$ma' na Am`mo{OV H$m`©embm Ed§ 
à{ejU 
Workshop-cum-training on 'Intellectual Property Rights in Agricultural 
Research & Education in India' organized by IP&TM Unit of ICAR, New 
Delhi (Virtual)

12 go 28 {gVå~a, 2020 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
12-28 September 2020 
ICAR, New Delhi

dr. H$ê$n¡`m/V. Karuppaiah

"d¡km{ZH$ boIZ H$s E~rgr' na dÀ`w©b à{ejU H$m`©embm
Training Workshop on 'ABC of Scienti�ic Writing' (Virtual)

18 AJñV go 2 {gVå~a, 2020 
H¥${f {dkmZ Ho$ÝÐ Ed§ ^mH¥$AZwn - amï´>r` Mmdb 
AZwg§YmZ g§ñWmZ, H$Q>H$ 
18 August-2 September KVK and ICAR-
NRR, Cuttack
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erf©H$/Title {XZm§H$ Ed§ Am`moOZ ñWb/Date and Venue

{dœZmW Ama. `bm_„o/Vishwnath. R. Yalamalle

~mJdmZr {dkmZ, ~rXa, ~mJdmZr {dkmZ {dœ{dÚmb`, ~mJbH$moQ>, H$Zm©Q>H$ Ho$ O¡d 
àm¡Úmo{JH$s Ed§ \$gb gwYma {d^mJ Ûmam "~mJdmZr \$gbm| H$s à^mdr ~rO Amny{V© l¥§Ibm 
Ho$ {bE ~rO CËnmXZ àm¡Úmo{JH$s VWm JwUdÎmm {Z`§ÌU \«o$_dH©$ _| C^aVo ê$PmZ' na 
Am`mo{OV Am°Z bmBZ amï´>r` ñVar` à{ejU H$m`©H«$_ 
National Level Online Training Programme on 'Emerging Trends in 
Seed Production Technology and Quality Control Framework for 
Effective Seed Supply Chain of Horticulture Crops'  organized by the 
Department of Biotechnology and Crop Improvement, College of 
Horticulture, Bidar, University of Horticultural Sciences, Bagalkot, 
(Karnataka)

28 {Xgå~a, 2020 go 6 OZdar, 2021 
~mJdmZr {dkmZ, ~rXa, ~mJdmZr {dkmZ 
{dœ{dÚmb`, ~mJbH$moQ>, H$Zm©Q>H$ 
28 December 2020 - 6 January 2021 
College of Horticulture, Bidar, 
University of Horticultural Sciences, 
Bagalkot, (Karnataka)

A{œZr nr. ~oZHo$/Ashwini P. Benke

_hmË_m \w$bo H¥${f {dÚmnrR>, amhþar Ho$ Obdm`w ñ_mQ>© H¥${f Ed§ Ob à~§YZ Ho$ {bE àJV 
H¥${f {dkmZ Ed§ àm¡Úmo{JH$s Ho$ÝÐ Ûmam "nmBWZ àmoJ«mq_J H$m n[aM` Ed§ Obdm`w ñ_mQ>© 
H¥${f _| BgHo$ AZwà`moJ' na Am`mo{OV à{ejU H$m`©H«$_  
Training programme on 'Introduction to Python Programming and its 
Applications in Climate Smart Agriculture' organized by Centre for 
Advanced Agricultural Science and Technology for Climate Smart 
Agriculture and Water management, MPKV, Rahuri 

7 go 10 _B©, 2020 
_hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
7-10 May 2020 
MPKV, Rahuri

àm§Obr E. JoS>m_/Pranjali A. Gedam

drEZE_E`y, na^Zr Ûmam amo~moQ>, S´>moZ VWm EOrdr Ûmam CËnmXH$Vm H$mo ~‹T>mZo Ho$ {bE 
{S>{OQ>b \$m{_ªJ g_mYmZm| Ho$ {bE CËH¥$ï>Vm Ho$ÝÐ, grEEEgQ>r Ûmam "\$gb _m°S>qbJ Ho$ 
{bE AO¡{dH$ X~md à~§YZ _| hm{b`m ^m¡{VH$ _më`wHy$ba {S>{OQ>b Qy>ëg' na Am`mo{OV 
Am°Z bmBZ A§Vam©ï´>r` à{ejU 
International online training  on 'Recent Physio-Molecular Digital Tools 
in Abiotic Stress Management for Crop Modeling' organized by CAAST, 
Centre of Excellence for Digital Farming Solutions for Enhancing 
Productivity By Robots, Drones and AGVs, VNMAU, Parbhani 

29 OyZ go 3 OwbmB©, 2020 
drEZE_E`y, na^Zr 
29 June - 3 July 2020
 VNMAU, Parbhani

_§OyZmW Jm¡S>m, S>r.gr./Manjunatha Gowda D.C.

^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y AH$mX_r, h¡Xam~mX Ûmam H¥${f _| àJV O¡d 
gyMZmàUmbr Qy>ëg VWm BgHo$ à`moJ na Am`mo{OV Am°Z bmBZ à{ejU H$m`©H«$_ 
Training Programme on Advanced Bioinformatics Tools and its 
Applications in Agriculture (SKILL-BIF, ICAR-NAARM) organized by 
ICAR-NAARM, Hyderabad (Virtual)  

14 go 19 {gVå~a, 2020 
^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y 
AH$mX_r, h¡Xam~mX 
14-19 September 2020 
ICAR-NAARM, Hyderabad

amOrd ~r. H$mbo/Rajiv B. Kale

_mZd g§gmYZ à~§YZ à^mJ, ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r Ûmam "^maVr` 
H¥${f AZwg§YmZ n[afX Ho$ _mZd g§gmYZ {dH$mg ZmoS>b A{YH$m[a`m| Ho$ {bE à{ejU 
à~§YZ gyMZm àUmbr'  
Training Management Information System (TMIS) for HRD Nodal 
Of�icers of ICAR" organized by HRM division ICAR, New Delhi

8 _B©, 2020 
_mZd g§gmYZ à~§YZ à^mJ, 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
8 May 2020 HRM Division, ICAR, New 
Delhi
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AemoH$ Hw$_ma/Ashok Kumar

^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y AH$mX_r, h¡Xam~mX Ûmam "EgEEg H$m Cn`moJ 
H$aHo$ à`moJmË_H$ S>mQ>m H$m {dûcofU' {df` na Am`mo{OV Am°Z bmBZ à{ejU H$m`©H«$_ 
Online training program on 'Analysis of Experimental Data using SAS' 
organized by ICAR-NAARM, Hyderabad 

9 go 17 Zdå~a, 2020 
^mH¥$AZwn - amï´>r` H¥${f AZwg§YmZ à~§Y 
AH$mX_r, h¡Xam~mX 
9-17 November 2020 ICAR-NAARM, 
Hyderabad

^yfU Ama. {~~do/Bhushan R. Bibwe

amï´>r` AmnXm à~§YZ g§ñWmZ, J¥h _§Ìmb`, ^maV gaH$ma Ûmam "àmH¥${VH$ AmnXm Ho$ 
Xm¡amZ H¥${f CËnmX H$m \$gbmoÎma à~§YZ' na Am`mo{OV dÀ`w©b à{ejU H$m`©H«$_ 
Training Programme on 'Post -Harvest Management of Agricultural 
produce during Natural Calamities/ Disaster' organized by National 
Institute of Disaster Management, Ministry of Home Affairs, Govt of 
India (Virtual)

19 go 21 Aºy$~a, 2020 
^mH¥$AZwn - {g\o$Q>, bw{Y`mZm 
19-21 October 2020 
ICAR-CIPHET, Ludhiana  

^mH¥$AZwn - amï´>r` H¥${f CƒVa {ejm n[a`moOZm Ho$ VhV  CST-CSWM², _hmË_m \w$bo 
H¥${f {dÚmnrR>, amhþar Ûmam "~mJdmZr CËnmXm| H$s ñ_mQ>© XoI^mb Am¡a àg§ñH$aU 
àUm{b`m§' na Am`mo{OV Am°Z bmBZ à{ejU 
Online training on 'Smart handling and processing systems of 
horticultural produce' organized by CAAST-CSAWM, MPKV, Rahuri 
under ICAR-NAHEP, Project

9 go 14 _B©, 2020 
_hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
9-14 May 2020 
MPKV, Rahuri

^mH¥$AZwn - Ho$ÝÐr` _mpËñ`H$s AZwg§YmZ g§ñWmZ, _wå~B© Ûmam ^mH¥$AZwn - amï´>r` H¥${f 
CƒVa {ejm n[a`moOZm Ho$ VhV ñ_mQ>© ñH$m°bg© Ho$ {bE {dkmZ g§Mma  na Am°Z bmBZ 
Aënmd{Y nmR>çH«$_/à{ejU 
Online training on 'Science communication for smart scholars' 
organized by ICAR-CIFE, Mumbai under ICAR-NAHEP 

12 go 25 _B©, 2020 
^mH¥$AZwn - Ho$ÝÐr` _mpËñ`H$s {ejm g§ñWmZ, 
_wå~B© 
12-25 May 2020
 ICAR-CIFE, Mumbai

^mH¥$AZwn - amï´>r` H¥${f CƒVa {ejm n[a`moOZm Ho$ VhV, _hmË_m \w$bo H¥${f {dÚmnrR>, 
amhþar Ûmam "ñ_mQ>© àg§ñH$aU àm¡Úmo{J{H$`m| _| àJ{V' {df` na Am`mo{OV Am°Z bmBZ 
à{ejU 
Online training on 'Advances in smart processing technologies' 
organized by CAAST-CSAWM, MPKV, Rahuri under ICAR-NAHEP 
project 

4 go 15 OyZ, 2020 
_hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
4-15 June 2020 
MPKV, Rahuri

[agM©a AH$mX_r, EëOmBda Ûmam "nmÊSw>{b{n V¡`ma H$aZo Ho$ _yb^yV {gÕmÝV" na 
Am`mo{OV Am°Z bmBZ à{ejU 
Online training on 'Fundamentals of manuscript preparation' 
organized by Researcher Academy, Elsevier

2 _B©, 2020 
[agM©a AH$mX_r, EëOmBda 
2 May 2020 
Researcher Academy, Elsevier

gå_obZ, g§Jmoð>r, go{_Zma, H$m`©embm, g_yh ~¡R>H$ 
Conferences/Symposiums/Seminars/Workshops/Group 
Meetings

_oOa qgh/Major Singh

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV  
ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) 
Xith AINRPOG group meeting (Virtual) organized by ICAR-DOGR, 
Rajgurunagar, Pune

23 - 24 OyZ, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
23-24 June 2020 
ICAR-DOGR, Rajgurunagar, Pune
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^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on Onion bulb, seed production and impact of thrips, a vector 
of Iris yellow spot virus organized by Entomological Society of India, 
New Delhi and ICAR-DOGR, Pune

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr Ûmam gmd©O{ZVH$ VWm {ZOr 
g§JR>Zm|, {H$gmZm|, Zr{V {Z_m©VmAm| VWm AZwg§YmZH${_©`m| Ho$ gmW dÀ`w©b ar{V _| 
Am`mo{OV {hVYmaH$ ~¡R>H$ 
Stakeholders Meeting with public and private organizations, farmers, 
policy makers and researchers (Virtual) organized by ICAR-NIASM, 
Baramati

4 Aà¡b, 2020 
^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, 
~mam_Vr 
4 April 2020 ICAR-NIASM, Baramati

E{nS>m, ZB© {X„r Ûmam ß`mO Ho$ {bE {Z`m©V àmoËgmhZ \$moa_ H$s dÀ`w©b ~¡R>H$  
Meeting of Export Promotion Forum for Onion (Virtual) organized by 
APEDA, New Delhi

21 _B©, 2020 E{nS>m, ZB© {X„r 
21 May 2020 APEDA, New Delhi

ghm`H$ _hm{ZXoeH$ (g_Ýd`), ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r Ûmam dr{S>`mo 
H$mÝ\«o$pÝg§J Ho$ _mÜ`_ go ^maVr` H¥${f AZwg§YmZ n[afX H$m 92 dm§ ñWmnZm {Xdg Ed§ 
nwañH$ma {dVaU g_mamoh   
92ⁿ� Foundation Day and Award Ceremony of the ICAR through video 
conferencing organized by ADG (Coordination), ICAR, New Delhi

16 OwbmB©, 2020 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
16 July 2020 ICAR, New Delhi

_hmË_m \w$bo H¥${f {dÚmnrR>, amhþar H$s 22 dt H¥${f AZwg§YmZ n[afX ~¡R>H$ (dÀ`w©b) _| 
Am_§{ÌV gXñ`  
Invitee Member of the XXII Agriculture Research Council Meeting of 
MPKV, Rahuri (Virtual)

1 AJñV, 2020 
_hmË_m \w$bo H¥${f {dÚmnrR>, amhþar 
11 August 2020 MPKV, Rahuri

E{nS>m, ZB© {X„r Ûmam ß`mO g{hV M`{ZV H¥${f CËnmXm| Ho$ JwUdÎmm CËnmXZ Am¡a {Z`m©V 
hoVw {dH${gV H$bñQ>a gw{dYm Ho$ {bE dÀ`w©b ar{V _| Am`mo{OV {hVYmaH$ ~¡R>H$  
Stakeholders Meeting for developed clusters facilitate quality 
production and export of selected agricultural products including 
onion organized by APEDA (Virtual)

20 AJñV, 2020 
E{nS>m, ZB© {X„r 
20 August 2020 APEDA, New Delhi

ghm`H$ _hm{ZXoeH$ (g_Ýd`), ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r Ûmam 
_hm{ZXoeH$, ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r H$s AÜ`jVm _| "EH$ {Obm, EH$ 
\$gb' H$s AdYmaUm na MMm© H$aZo Ho$ {bE Am`mo{OV dr{S>`mo H$mÝ\«o$pÝg§J ~¡R>H$  
Video conference meeting for discussion the concept on 'One District, 
one Crop' under the chairmanship of Director General, ICAR, New 
Delhi organized by ADG (AACC), ICAR, New Delhi

9 {gVå~a, 2020 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
9 September 2020 ICAR, New Delhi

H¥${f {dkmZ Ho$ÝÐ, XhrJm§d, {Obm Ah_XZJa Ûmam H¥${f {dkmZ Ho$ÝÐ H$s N>R>r d¡km{ZH$ 
gbmhH$ma g{_{V H$m dÀ`w©b Am`moOZ 
6�� Scienti�ic Advisory Committee (SAC) of KVK on organized by Krishi 
Vigyan Kendra, Dahigaon, District Ahmednagar (Virtual)

25 {gVå~a, 2020 
H¥${f {dkmZ Ho$ÝÐ, XhrJm§d, {Obm Ah_XZJa
25 September 2020 KVK, Dahigaon, 
District Ahmednagar

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a 
Vector of Iris Yellow Spot Virus' organized by Entomological Society of 
India (ESI) and ICAR-Directorate of Onion and Garlic Research, Pune 

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune
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S>m°. amYoí`m_ OmYd, Cn gånmXH$, {X {hÝXÿ {~OZog bmBZ Ho$ gmW Xoe _| ß`mO H$s 
dV©_mZ pñW{V Ho$ gmW gmW _yë` d¥{Õ, Am`mV Am¡a IoVr Ho$ {bE Am°Z bmBZ 
gmjmËH$ma 
Online interview for current onion situation in the country as well as 
price hike, import and cultivation with Dr. Radheshyam Jadhav, Deputy 
Editor, The Hindu Business Line 

26 Aºy$~a, 2020
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
26 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo H$s E~rAmB© 
BH$mB© Ûmam H¥${f ì`dgm` BZŠ`y~oeZ gbmhH$ma g{_{V H$s dÀ`w©b ~¡R>H$ 
Meeting of Agri-Business Incubation (ABI) advisory committee 
organized by ABI, ICAR-DOGR, Pune (Virtual)

29 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
29 October 2020 ICAR- DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam "gVH©$Vm 
OmJê$H$Vm gámh' _Zm`m J`m {Og_| S>m°. nr.Eg. ZmBH$, nyd© {ZXoeH$, ^maVr` gãOr 
AZwg§YmZ g§ñWmZ, dmamUgr Ûmam "gwajmË_H$ gVH©$Vm' {df` na EH$ dmVm© àñVwV H$s 
JB©&  
Observance of 'Vigilance Awareness Week' and a talk on 'Preventive 
Vigilance' delivered by Dr. P.S. Naik, Ex-Director, IIVR, Varanasi 
organized by ICAR-DOGR, Pune (Virtual)

2 Zdå~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
2 November 2020 ICAR- DOGR, 
Rajgurunagar, Pune

B§{S>`Z AH$mX_r Am°\$ hm°Q>uH$ëMab gmBpÝgO H$m ñWmnZm {Xdg Ed§ AmB©EEMEg, ZB© 
{X„r Ûmam "AmË_{Z^©aVm H$s {Xem _| ^maV _| ~mJdmZr goŠQ>a H$mo ~‹T>mdm XoZo Ho$ {bE 
AJbr nr‹T>r Ho$ àm¡Úmo{JH$s` hñVjon' na _hm{ZXoeH$, ^maVr` H¥${f AZwg§YmZ n[afX, 
ZB© {X„r Ûmam àñVwV ì`m»`mZ  
Foundation Day of Indian Academy of Horticultural Sciences (IAHS) 
and lecture delivered by Director General, ICAR, New Delhi on 'Next 
Generation Technological Interventions to Boost Horticultural Sector 
in India towards Self Suf�iciency' organized by IAHS, New Delhi 
(Virtual)

6 Zdå~a, 2020 
AmB©EEMEg, ZB© {X„r 
6 November 2020 IAHS, New Delhi

ghm`H$ _hm{ZXoeH$ (g_Ýd`), ^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r Ûmam H¥${f 
{dœ{dÚmb`m| Ho$ Hw$bn{V`m| Am¡a ^mH¥$AZwn g§ñWmZm| Ho$ {ZXoeH$m| Ho$ dm{f©H$ gå_obZ H$s 
dr{S>`mo H$mÝ\«o$pÝg§J 
Video Conferencing Annual Conference of Vice Chancellors of 
Agricultural Universities and Directors of ICAR Institutes organized by 
ADG (Coordination), ICAR, New Delhi

5 {Xgå~a, 2020 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
5 December 2020 ICAR, New Delhi

dr. _hmOZ/V. Mahajan

AmB©EgE VWm V{_b ZmSw> H¥${f {dœ{dÚmb` Ho$ gmW gh`moJ H$aVo hþE ^mH¥$AZwn - 
ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam ~hþJwUH$ ß`mO na 
Am`mo{OV ~«oZñQ>m°{_ªJ gÌ 
Brain storming session on Multiplier Onion organized by ICAR-DOGR 
in collaboration with ISA and TNAU

6 - 7 \$adar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
6-7 February 2020 ICAR-DOGR, 
Rajgurunagar, Pune

AQ>mar, nwUo H$s g§ñWmZ à~§YZ g{_{V H$s ~¡R>H$ 
IMC meeting of ATARI, Pune

13 _mM©, 2020 
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
13 March 2020 KVK, Narayangaon

Ho$ÝÐr` Amby AZwg§YmZ g§ñWmZ, {e_bm H$s g§ñWmZ à~§YZ g{_{V H$s dÀ`w©b ~¡R>H$ 
IMC meeting of CPRI, Shimla (Virtual)

24 _mM©, 2020 
Ho$ÝÐr` Amby AZwg§YmZ g§ñWmZ, {e_bm 
24 March 2020 CPRI, Shimla
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^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ho$ àOZH$ ~rO 
CËnmXZ ßbm°Q>m| H$m {ZarjU 
Inspected Breeder seed production plots of ICAR-DOGR planted at 
ICAR-DOGR 

28 _B©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
28 May 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV  
ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) 
Xith AINRPOG group meeting (Virtual) organized by  ICAR-DOGR, 
Rajgurunagar, Pune

23 - 24 OyZ, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
23-24 June 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mdr \$gb `moOZm na ZmoS>b A{YH$m[a`m| H$s ~¡R>H$
Meeting of nodal of�icers on Futuristic crop plan 

25 OyZ, 2020 
^mH¥$AZwn - ^maVr` H¥${f àUmbr AZwg§YmZ 
g§ñWmZ, CÎma àXoe 
25 June 2020 ICAR-IIFSR, UP

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on Onion bulb, seed production and impact of thrips, a vector 
of Iris yellow spot virus organized by ESI, N. Delhi and ICAR-DOGR, 
Pune

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

V¥Vr` nj Ho$ _yë`m§H$Z hoVw {ZXoeH$ Ed§ Cn _hm{ZXoeH$, ~mJdmZr H$s Am°Z bmBZ ~¡R>H$ 
Meeting of 'Directors and DDG, Horticulture' for third party evaluation 
(Virtual) 

26 Aºy$~a, 2020 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r
26 October 2020 ICAR, New Delhi

nrS>rHo$dr, AH$mobm VWm E_grEAma, nwUo Ûmam g§`wº$ EJ«oñH$mo 2020 ~¡R>H$ (Am°Z bmBZ) 
Joint Agresco-2020 meeting organized by PDKV, Akola and MCAR, 
Pune (Virtual)

27 Aºy$~a, 2020 
nrS>rHo$dr, AH$mobm 27 October 2020 PDKV, 

Akola

dm{f©H$ amO^mfm H$m`©H«$_ 2020 (dÀ`w©b) 
Annual Rajbhasha Programme 2020 (Virtual)

26 Zdå~a, 2020 
^maVr` H¥${f AZwg§YmZ n[afX, ZB© {X„r 
26 November 2020 ICAR, New Delhi

^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ joÌr` Ho$ÝÐ, nwUo Ûmam Am`mo{OV ñdÀN>Vm 
^maV A{^`mZ na do~rZma  
Webinar on Swachha Bharat Abhiyan organized by ICAR-IARI RS, Pune 

30 {Xgå~a, 2020 
^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ 
joÌr` Ho$ÝÐ, nwUo 
30 December 2020 ICAR-IARI RS, Pune

Ho$ÝÐr` Amby AZwg§YmZ g§ñWmZ, {e_bm H$s g§ñWmZ à~§YZ g{_{V H$s ~¡R>H$ (dÀ`w©b) 
IMC meeting of CPRI, Shimla (Virtual)

4 {Xgå~a, 2020 
^mH¥$AZwn - Ho$ÝÐr` Amby AZwg§YmZ g§ñWmZ, 
{e_bm 
4 December 2020 CPRI, Shimla

H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d H$s d¡km{ZH$ gbmhH$ma g{_{V H$s ~¡R>H$ 
Scienti�ic Advisory committee meeting of KVK, Narayangaon 

29 {Xgå~a, 2020 
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d 
29 December 2020 
KVK, Narayangaon
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E.Oo. Jwám/A.J. Gupta

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| {Z`§{ÌV ^ÊS>maU 
g§aMZm Ho$ {d{ZX}em| Am¡a bmJV Ho$ g§~§Y _| XñVmdoO V¡`ma H$aZo Ho$ {bE gXñ` Ho$ ê$n _| H$m`© 
{H$`m&  
Act as Member for prepare document regarding speci�ications and cost 
of controlled storage structure, ICAR-DOGR, Pune

28 OZdar, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
28 January 2020 ICAR-DOGR, Pune

V{_b ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a Ûmam EJ«rJoQ>_ ß`mO na Am`mo{OV ~«oZ ñQ>m°{_ªJ 
gÌ _| ^mJ {b`m  
Participated in Brainstorming session on Aggregatum onion organized 
by TNAU, Coimbatore

6 - 7 \$adar, 2020 
V{_b ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a
6-7 February 2020 TNAU, Coimbatore

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r Ûmam Am`mo{OV "bhgwZ Ho$ 
S>r`yEg Om§M narjU' H$s {ZJamZr Ho$ {bE Q>mñH$ \$mog© g{_{V Ho$ gXñ` Ho$ ê$n _| H$m`© 
{H$`m  
Act as Member of Task Force Committee for monitoring 'DUS Testing 
trials of garlic' organized by PPV&FRA, New Delhi 

27 \$adar, 2020 
^mH¥$AZwn - ^maVr` H¥${f AZwg§YmZ g§ñWmZ, 
ZB© {X„r 
27 February 2020 IARI, New Delhi

OZOmVr` Cn-`moOZm Ho$ VhV M`{ZV OZOmVr` {H$gmZm| Ho$ `hm§ Am`mo{OV Iar\$ 
ß`mO àXe©Zm| H$s {ZJamZr  
Monitoring of kharif onion demonstrations conducted at selected 
tribal farmers under TSP 

3 OyZ Ed§ 3 {gVå~a, 2020 
Amå~oJm§d, {Obm nwUo 
3 June and 3 September  2020 
Ambegaon, District Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV 
ApIb ^maVr` ß`mO Ed§ bhgwZ ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) 
 XIth Annual Group Meeting of AINRPOG held by 
ICAR-DOGR, Pune (Virtual) 

22 - 24 OyZ, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo  
22-24 June 2020
ICAR-DOGR, Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| dmB©nr-1 Ho$ 
gmjmËH$ma Ho$ {bE M`Z g{_{V Ho$ gXñ` Ho$ ê$n _| _ZmoZrV 
Nominated as member of selection committee for interview of YP-I in 
ICAR-DOGR

30 OwbmB© Ed§ 4 AJñV, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
30 July and 4 August 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| dmB©nr-2 Ho$ 
gmjmËH$ma Ho$ {bE M`Z g{_{V Ho$ gXñ` Ho$ ê$n _| _ZmoZrV 
Nominated as member of selection committee for interview of YP-II in 
ICAR-DOGR

31 OwbmB© Ed§ 4 AJñV, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
31 July and 4 August 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| dmB©nr-1 Ho$ 
gmjmËH$ma Ho$ {bE M`Z g{_{V Ho$ AÜ`j Ho$ ê$n _| _ZmoZrV  
Nominated as chairman of selection committee for interview of YP-II in 
ICAR-DOGR

3 AJñV, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
3 August 2020 ICAR-DOGR, 
Rajgurunagar, Pune

nm¡Ym {H$ñ_ Ed§ H¥$fH$ A{YH$ma g§ajU àm{YH$aU, ZB© {X„r Ûmam S>r`yEg S>mQ>m à~§YZ 
na Am`mo{OV A§Vam©ï´>r` do~rZma
International Webinar on DUS data management organized by 
PPV&FRA, New Delhi

6 - 7 Aºy$~a, 2020 ZB© {X„r 
6-7 October 2020 New Delhi
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CÎma àXoe Ho$ {_Om©nwa {Obo Ho$ Aën XmohZ {H$E JE BbmH$m| _| ß`mO CËnmXZ H$mo 
àmoËgm{hV H$aZo hoVw M`{ZV {H$gmZm| Ho$ IoVm| _| Am`mo{OV Iar\$ ß`mO àXe©Zm| H$s 
{ZJamZr H$aZm 
Monitoring of kharif onion demonstrations conducted at selected 
farmers' �ields to promote onion production in unexploited areas of 
Mirzapur district 

16 - 17 Aºy$~a, 2020 
{_Om©nwa, CÎma àXoe 
16-17 October 2020 Mirzapur (UP)

AmB©grEAma-S>rAmoOrAma Ûmam gVH©$Vm OmJê$H$Vm gámh Ho$ Am`moOZ Ho$ Xm¡amZ dmX-{ddmX 
à{V`mo{JVm Ho$ {bE {ZUm©`H$ g{_{V Ho$ gXñ` Ho$ ê$n _| H$m`© 
Act as a Member of Judging committee for debate competition during 
observance of Vigilance Awareness Week by ICAR-DOGR

29 AŠQy>~a 2020
^mH ¥ $AZwn-ß`mO Ed § bhgwZ AZwgÝYmZ 
{ZXoemb`, amOJwéZJa, nwUo
29 October 2020
ICAR-DOGR, Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo _| dmB©nr-2 Ho$ 
gmjmËH$ma Ho$ {bE M`Z g{_{V Ho$ gXñ` Ho$ ê$n _| _ZmoZrV
Nominated as member of selection committee for interview of YP-II in 
ICAR-DOGR

23 go 25 Zdå~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
23-25 November 2020 ICAR-DOGR, 
Rajgurunagar, Pune

AmB©grEAma-S>rAmoOrAma _| S>r`yEg Am¡a S>rgrE_EgEbAmo n[a`moOZmAm| Ho$ VhV 
EgAmaE\$ Ho$ gmjmËH$ma Ho$ {bE M`Z g{_{V Ho$ AÜ`j Ho$ ê$n _| _ZmoZrV
Nominated as Chairman of selection committee for interviews of SRF 
under DUS and DCMSLO projects in ICAR-DOGR

25-26 Zd§~a 2020
^mH ¥ $AZwn-ß`mO Ed § bhgwZ AZwgÝYmZ 
{ZXoemb`, amOJwéZJa, nwUo
25-26 November 2020 ICAR-DOGR, 
Rajgurunagar, Pune

Eg. AmZ§XZ/S. Anandhan

O¡d àm¡Úmo{JH$s Ed§ \$gb gwYma {d^mJ, ~mJdmZr H$m°boO, ~|Jbwê$ Ûmam "{Q>H$mD$ 
CËnmXH$Vm Ho$ {bE O¡d àm¡Úmo{JH$s Am¡a \$gb gwYma _| àJ{V Ed§ ^mdr AmCQ>bwH$' na 
Am`mo{OV A§Vam©ï´>r` B© - gå_obZ 
International E-Conference on 'Advances and Future Outlook in 
Biotechnology and Crop Improvement for Sustainable Productivity' 
organised by the Department of Biotechnology and Crop Improvement, 
College of Horticulture, Bengaluru

24 go 27 Zdå~a, 2020 
O¡d àm¡Úmo{JH$s Ed§ \$gb gwYma {d^mJ, ~mJdmZr 
H$m°boO, ~|Jbwê$ 
24-27 November 2020 Department of 
Biotechnology and Crop Improvement, 
College of Horticulture, Bengaluru

BÊQ>mo_mobm°Or gmogm`Q>r Am°\$ B§{S>`m VWm ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> 
dm`ag Ho$ EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma  
Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a 
Vector of Iris yellow spot virus' organized by  the Entomological 
Society of India (ESI) and ICAR-DOGR, Pune 

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

dr{S>`mo H$mÝ\«o$pÝg§J Ho$ _mÜ`_ go ^mH¥$AZwn - amï´>r` àmo\o$ga, amï´>r` \o$bmo, godm{Zd¥V 
d¡km{ZH$ VWm godm{Zd¥V àmo\o$ga H$m`©H«$_m| H$s amï´>r` g_rjm H$m`©embm 
National Review Workshop of ICAR- National Professor (NP), National 
Fellow (NF), Emeritus Scientist (ES) and Emeritus Professor (EP) 
Programmes held through Video Conferencing

10 - 11 {Xgå~a, 2020 
ZB© {X„r 
10-11 December 2020 New Delhi

Eg.Eg. JmS>Jo /S. S. Gadge

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam "ß`mO H§$X, 
~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ EH$ doŠQ>a {W«ßg H$m à^md' {df` na 
Am`mo{OV do~rZma 
Webinar on 'Onion bulb, seed production and impact of thrips, a vector 
of Iris yellow spot virus' by ICAR-DOGR, Rajgurunagar, Pune

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar
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H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d, nwUo _| [aº$ nX Ho$ {bE gmjmËH$ma _| {deofk  
As expert for interview for the vacant post at KVK, Narayangaon, Pune

15 \$adar, 2020 
H¥${f {dkmZ Ho$ÝÐ, Zmam`UJm§d, nwUo 
15 February 2020 KVK, Narayangaon, 
Pune

^maVr` H¥${f AZwg§YmZ n[afX Ûmam {dH${gV AmR> \$gbm| H$s gÌh O¡d à~{bV {H$ñ_m| 
H$mo _mZZr` àYmZ_§Ìr Ûmam Omar H$aZo H$m H$m`©H«$_ (dÀ`w©b) 
Honourable PM programme of release of seventeen bio-forti�ied 
varieties of eight crops developed by ICAR (Virtual)

16 Aºy$~a, 2020 
ZB© {X„r 
16 October 2020 New Delhi

E. W§Jmgm_r /A. Thangasamy

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a 
Vector of Iris yellow spot virus' organized by  the Entomological 
Society of India (ESI) and ICAR-DOGR, Pune 

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - amï´>r` Ho$bm AZwg§YmZ Ho$ÝÐ, {Vê${Mamn„r, V{_b ZmSw> Ûmam Ho$bo _| 
àogrOZ IoVr na Am`mo{OV do~rZma  
Webinar on Precision farming in Banana organized by ICAR-NRC for 
Banana 

25 OwbmB©, 2020 
^mH¥$AZwn - amï´>r` Ho$bm AZwg§YmZ Ho$ÝÐ, 
{Vê${Mamn„r, V{_b ZmSw> 
25 July 2020 ICAR-NRC for Banana, 
Tiruchirappalli (TN)

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV 
ß`mO Ed§ bhgwZ na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) 
Xith Annual Workshop of AINRPOG organized by ICAR-DOGR, 
Rajgurunagar, Pune (Virtual)

23-24 June 2020
 ICAR-DOGR, Rajgurunagar, Pune

E_EZgrE\$gr, ZB© {X„r Ûmam Am`mo{OV M_Z Am°Z bmBZ g_rjm ~¡R>H$  
CHAMAN Online Review meeting organized by MNCFC, New Delhi

E_EZgrE\$gr, ZB© {X„r Ûmam Am`mo{OV M_Z 
Am°Z bmBZ g_rjm ~¡R>H$  
9 April 2020 MNCFC, New Delhi

H$ë`mUr Jmoao©nmQ>r/Kalyani Gorrepati

H¥${f _| H¥${Ì_ AmgyMZm AmYm[aV ^mdr àm¡Úmo{J{H$`m§' na A§Vam©ï´>r` g§Jmoð>r VWm B§{S>`Z 
gmogm`Q>r Am°\$ EJ«rH$ëMab B§Or{Z`g© H$m 54dm§ dm{f©H$ gå_obZ 
International symposium on "Arti�icial Intelligence Based Future 
Technologies in Agriculture" and "54th annual convention of Indian 
Society of Agricultural Engineers" 

7 - 9 OZdar, 2020 nwUo 
7-9 January, 2020 Pune

~r.dmB©. EJ«mo E§S> BÝ\«$m {b., ZmJnwa H$s ~¡R>H$ 
Meeting of B.Y. Agro & Infra Ltd, Nagpur

27 OZdar, 2020 ZmJnwa 
27January, 2020 Nagpur

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV 
ß`mO Ed§ bhgwZ na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) 
Xith Annual Workshop of AINRPOG organized by ICAR-DOGR, 
Rajgurunagar, Pune (Virtual)

23 - 24 OyZ, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
23-24 June 2020 ICAR-DOGR, 
Rajgurunagar, Pune
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^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo H$s AmB©Q>rE_gr ~¡R>H$ (dÀ`w©b) 
ITMC meeting of NRCG, Pune (Virtual)

17 OwbmB© Ed§ 25 Zdå~a, 2020 
^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
17 July, 2020 & 25 November 2020 
NRCG, Pune

ß`mO, bhgwZ VWm AXaH$ H$m âb¡Šg VWm nmCS>a _| ewîH$Z Ed§ {ZO©brH$aU : CÚmoJ 
ñWm{nV H$aZo H$m EH$ Adga 
Webinar on "Drying and Dehydration of Onion, Garlic and Ginger in to 
Flakes and Powder: An Opportunity to Establish Industry"

16 OwbmB©, 2020 Am°Z bmBZ nmoQ>©b 
16 July, 2020 Online portal

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam "ß`mO H§$X, 
~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ EH$ doŠQ>a {W«ßg  H$m à^md' {df` na 
Am`mo{OV do~rZma 
Brainstorming session on Onion bulb, seed production and impact of 
thrips, a vector of Iris Yellow spot virus

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo (Am°Z bmBZ) 
24 October, 2020  online

^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo H$s E~rAmB© ~¡R>H$ (dÀ`w©b) 
ABI meeting of NRCG, Pune (Virtual) 

25 Zdå~a, 2020 
^mH¥$AZwn - amï´>r` A§Jya AZwg§YmZ Ho$ÝÐ, nwUo 
25 November, 2020 NRCG, Pune

dr. H$ê$n¡`m/V. Karuppaiah

Egdrdr {dœ{dÚmb`, BÝXm¡a Ûmam {Q>H$mD$ H¥${f Ho$ _mÜ`_ go ImÚ gwajm na Am`mo{OV 
A§Vam©ï´>r` do~ gå_obZ 
International Web-Conference On Food Security Through Sustainable 
Agriculture (FSSA) organized by SVV Vishwavidyalaya, Indore

21 - 22 {gVå~a, 2020 
Egdrdr {dœ{dÚmb`, BÝXm¡a, _Ü` àXoe 
21-22 September, 2020  SVV 
Vishwavidyalaya, Indore (MP) 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV 
ß`mO Ed§ bhgwZ na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) XIth Annual Workshop of AINRPOG organized by ICAR-DOGR, 

Rajgurunagar, Pune (Virtual)

23 - 24 OyZ, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 23-24 June 

2020 ICAR-DOGR, Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a 
Vector of Iris yellow spot virus' organized by  the Entomological 
Society of India (ESI) and ICAR-DOGR, Pune 

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - amï´>r` nmXn ñdmñÏ` à~§Y g§ñWmZ, h¡Xam~mX Ûmam nmXn ñdmñÏ` H$m 
A§Vam©ï´>r` df© 2020 H$s nyd©g§Ü`m na "nmXn O¡d g§ajm _| hm{b`m ê$PmZ - A§Vam©ï´>r` 
Ed§ amï´>r` n[aàoú`' na Am`mo{OV A§Vam©ï´>r` do~rZma 
International Webinar on 'Recent Trends in Plant Biosecurity-
International and National Perspectives' organized on the eve of 
International Year of Plant Health - 2020

4 {Xgå~a, 2020 
^mH¥$AZwn - amï´>r` nmXn ñdmñÏ` à~§Y g§ñWmZ, 
h¡Xam~mX 
4 December, 2020 National Institute of 
Plant Health Management, Hyderabad

^mH¥$AZwn - amï´>r` nmXn ñdmñÏ` à~§Y g§ñWmZ, h¡Xam~mX Ûmam nmXn ñdmñÏ` H$m 
A§Vam©ï´>r` df© 2020 H$s nyd©g§Ü`m na "{Q>H$mD$ H¥${f Ho$ {bE nmXn ñdmñÏ` à~§YZ' na 
amï´>r` do~rZma  
National Webinar on 'Plant health Management for Sustainable 
Agriculture' organized on the eve of International Year of Plant Health, 
2020

4 {gVå~a, 2020 
^mH¥$AZwn - amï´>r` nmXn ñdmñÏ` à~§Y g§ñWmZ, 
h¡Xam~mX 
4 September, 2020 National Institute of 
Plant Health Management, Hyderabad
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^mH¥$AZwn - amï´>r` nmXn ñdmñÏ` à~§Y g§ñWmZ, h¡Xam~mX Ûmam "{Q>H$mD$ H¥${f Ho$ {bE 
O¡d gKZr` ZmerOrd à~§YZ' na Am`mo{OV amï´>r` do~rZma  
National Webinar on 'Bio Intensive Pest Management for Sustainable 
Agriculture'

21 {Xgå~a, 2020 
^mH¥$AZwn - amï´>r` nmXn ñdmñÏ` à~§Y g§ñWmZ, 
h¡Xam~mX 
21December, 2020, National Institute 
of Plant Health Management, 
Hyderabad

A{œZr ~oZHo$ /Ashwini Benke

AY© ewîH$ Q´>m°{nŠg Ho$ {bE A§Vam©ï´>r` \$gb AZwg§YmZ g§ñWmZ Ûmam "ImÚ, ñdmñÏ` Ed§ 
nmofU Ho$ {bE OrZmo{_Šg na \$gb gwYma Ho$ {bE AJbr nr‹T>r OrZmo{_Šg Ed§ EH$sH¥$V 
àOZZ' na Am`mo{OV A§Vam©ï´>r` do~rZma  
International webinar on 'Next Generation Genomics and Integrated 
Breeding for Crop Improvement on Genomics for food, health and 
nutrition' organized by International Crops Research Institute for the 
semi Arid Tropics 

14 _B©, 2020 BH«$sgoQ>, h¡Xam~mX 
14 May 2020 ICRISAT, Hydrabad

Obdm`w ñ_mQ>© H¥${f Ed§ Ob à~§YZ Ho$ {bE àJV H¥${f {dkmZ Ed§ àm¡Úmo{JH$s Ho$ÝÐ, 
E_nrHo$dr, amhþar Ûmam "Obdm`w ñ_mQ>© H¥${f _| Am°{_Šg Ho$ à`moJ' na Am`mo{OV do~rZma 
Webinar on 'Applications of Omics in Climate Smart Agriculture' 
organized by the Centre for Advanced Agricultural Science and 
Technology for Climate Smart Agriculture and Water management, 
MPKV, Rahuri 

30 Aà¡b go 2 _B©, 2020 
30 April - 2 May 2020 MPKV, Rahuri

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on 'Onion bulb, Seed Production and Impact of Thrips, a 
vector of Iris yellow spot virus' organized by Entomological Society of 
India, New Delhi and ICAR-DOGR, Rajgurunagar, Pune

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune

dZñn{V {d^mJ, gm{dÌr~mB© \w$bo nwUo {dœ{dÚmb`, nwUo Ûmam nmXn OrZmo{_Šg na 
Am`mo{OV H$moemå~r A§Vam©ï´>r` do~rZma l¥§Ibm 
‘Kosambi International webinar series on Plant Genomics' organized 
by Department of Botany, Savitribai Phule Pune University 

31 OwbmB© go 2 AJñV, 2020 
Egnrnr`y, nwUo 
31 July-2 August 2020 SPPU, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV 
ß`mO Ed§ bhgwZ na ApIb ^maVr` ZoQ>dH©$ AZwg§YmZ n[a`moOZm H$s 11dt g_yh ~¡R>H$ 
(dÀ`w©b) 
Xith Annual Workshop of AINRPOG organized by ICAR-DOGR, 
Rajgurunagar, Pune (Virtual)

23 - 24 OyZ , 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
23-24 June 2020 ICAR-DOGR, 
Rajgurunagar, Pune

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo Ûmam Am`mo{OV 
{hÝXr H$m`©embm 
Hindi workshop organized by ICAR-DOGR, Rajgurunagar, Pune

11 _mM©, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
11 March 2020 ICAR-DOGR, 
Rajgurunagar, Pune

àm§Obr KmoS>Ho$ /Pranjali Ghodke

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
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_§OyZmW Jm¡S>m, S>r.gr. /Manjunatha Gowda D. C.

~mJdmZr {dkmZ {dœ{dÚmb`, H$Zm©Q>H$ Ûmam {Q>H$mD$ CËnmXH$Vm Ho$ {bE O¡d àm¡Úmo{JH$s 
Ed§ \$gb gwYma _| àJ{V Ed§ ^mdr AmCQ>bwH$ na Am`mo{OV A§Vam©ï´>r` B© gå_obZ 
International E-conference on Advances and Future Outlook in 
Biotechnology and Crop Improvement for Sustainable Productivity 

24 - 27 Zdå~a, 2020 
~mJdmZr {dkmZ {dœ{dÚmb`, H$Zm©Q>H$ 
24-27 November 2020 UHS, Bagalkot 
(Karnataka)

~mJdmZr {dkmZ {dœ{dÚmb`, H$Zm©Q>H$ Ûmam Amby Ho$ JwUZrH$aU Ho$ {bE ^mdr aUZr{V`m§ 
{df` na Am`mo{OV A§Vam©ï´>r` do~rZma  
International Webinar on Future Strategies for Multiplication of Potato 
organized by University of Horticultural Sciences, Bagalkot, Karnataka, 
India 

15 Aºy$~a, 2020 
~mJdmZr {dkmZ {dœ{dÚmb`, H$Zm©Q>H$ 
15 October 2020 UHS, Bagalkot 
(Karnataka)

gãOr {dkmZ {d^mJ, EMgr E§S> AmaAmB©, no[a`mHw$b_, V{_b ZmSw> H¥${f {dœ{dÚmb` 
Ûmam EDII no[a`mHw$b_ hm°Q>u {~OZog BZŠ`y~oeZ \$moa_ Ûmam _mo[a¨Jm - EH$ gwna\y$S> - 
_mZd Ho$ {bE daXmZ na Am`mo{OV A§Vam©ï´>r` do~rZma 
International Webinar on Moringa - A Superfood -Boon to Mankind 
organized by Department of Vegetable Science, HC&RI, Periyakulam, 
TNAU with EDII Periyakulam Horti Business Incubation Forum  

5 - 7 Aºy$~a, 2020 
no[a`mHw$b_ 
5-7 October 2020 Periyakulam

dZñn{V {d^mJ, gm{dÌr~mB© \w$bo nwUo {dœ{dÚmb`, nwUo Ûmam nmXn OrZmo{_Šg na 
Am`mo{OV A§Vam©ï´>r` do~rZma 
International Webinar Series on Plant Genomics organized by the 
Department of Botany, Savitribai Phule Pune University, Pune 

31 OwbmB© go 2 AJñV, 2020 
Egnrnr`y, nwUo 
31 July-2August 2020 SPPU, Pune

COH H$mobma VWm SDUHER H$mobma (~mJdmZr H$m°boO, H$mobma, H$Zm©Q>H$ Ed§ lr 
XodamO Cg© CƒVa {ejm Ed§ AZwg§YmZ AH$mX_r, H$mo{eH$m Ord{dkmZ Ed§ AmU{dH$ 
AmZwd§{eH$s {d^mJ, H$mobma, H$Zm©Q>H$) Ûmam g§`wº$ ê$n go "nmXn Am¡a _mZd AmZwd§{eH$s 
Ho$ {bE n`m©daUr` H$maH$m| H$m à^md : àe_Z aUZr{V`m§' {df` na Am`mo{OV do~rZma
Webinar on Impact of environmental factors for plant and human 
genetics: Mitigation strategies held on 13th October, 2020 jointly 
organized by COH Kolar & SDUAHER Kolar (College of Horticulture, 
Kolar, Karnataka and Sri Devaraj Urs Academy of Higher Education and 
Research, Department of Cell Biology and Molecular Genetics, Kolar, 
Karnataka)

13 Aºy$~a, 2020 
H$mobma, H$Zm©Q>H$ 
13 October 2020 Kolar (Karnataka)

^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, ~mam_Vr Ûmam H¥${f _| AO¡{dH$ X~md : 
^y ñWm{ZH$ bjUdU©Z VWm à~§YZ {dH$ën na Am`mo{OV do~rZma  
Webinar on Abiotic Stress in Agriculture: Geospatial Characterization 
and Management Options organized by ICAR-NIASM 

27 AJñV, 2020 
^mH¥$AZwn - amï´>r` AO¡{dH$ ñQ´>og à~§Y g§ñWmZ, 
~mam_Vr 
27 August 2020 ICAR-NIASM, Baramati

nydu joÌ Ho$ {bE ^mH¥$AZwn H$m AZwg§YmZ n[aga Ûmam {H$gmZ CËnmXH$ g§JR>Z Ho$ JR>Z 
Am¡a à^mdr H$m`©àUmbr na Am`mo{OV do~rZma 
Webinar on Formation and Effective Functioning of Farmers Producer 
Organization organized by ICAR-Research Complex for Eastern Region 

18 AJñV, 2020 
nydu joÌ Ho$ {bE ^mH¥$AZwn H$m AZwg§YmZ n[aga 
18 August 2020 ICAR-Research 
Complex for Eastern Region Indian 
Science Congress, Bengalore 2020  
Bengaluru

Webinar on 'Onion bulb, Seed Production and Impact of Thrips, a 
vector of Iris yellow spot virus' organized by Entomological Society of 
India, New Delhi and ICAR-DOGR, Rajgurunagar, Pune

24 October 2020 ICAR-DOGR, 
Rajgurunagar, Pune
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{dœ ImÚ n[aajU Ho$ÝÐ, g§`wº$ amÁ` A_o[aH$m Ûmam EgnrEgEg H$m Cn`moJ H$aHo$ 
gm§p»`H$s` {dkmZ VWm àm¡Úmo{JH$s H$m à`moJ {df` na Am`mo{OV Am°Z bmBZ A§Vam©ï´>r` 
H$m`©embm 
International online workshop on Application of Statistical Science and 
Technology using SPSS organized by the World Food Preservation 
Centre, USA 

8 - 10 AJñV, 2020 
{dœ ImÚ n[aajU Ho$ÝÐ, g§`wº$ amÁ` A_o[aH$m 
8-10 August 2020 World Food 
Preservation Centre, USA

^mH¥$AZwn - ^maVr` H¥${f O¡d àm¡Úmo{JH$s g§ñWmZ, am§Mr Ûmam H¥${f _| ~m¡{ÕH$ gånXm 
à~§YZ na Am`mo{OV amï´>r` H$m`©embm 
National Workshop on Intellectual Property Management in 
Agriculture, organized by ICAR- Indian Institute of Agricultural 
Biotechnology (ICAR-I IAB), Ranchi 

28 Zdå~a, 2020 
^mH¥$AZwn - ^maVr` H¥${f O¡d àm¡Úmo{JH$s 
g§ñWmZ, am§Mr 28 November 2020 ICAR-

IIAB, Ranchi

gm¡å`m nr.Eg./Soumia P.S.

V{_b ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a, V{_b ZmSw> Ûmam ^maV _| EJ«rJoQ>_ ß`mO 
pñW{V Ed§ g§^mdZmE§ na Am`mo{OV ~«oZ ñQ>m°{_ªJ gÌ 
Brain storming session on Aggregatum onion-Status and Prospects in 

India organized by TNAU Coimbatore, Tamil Nadu

6 - 7 \$adar, 2020 
V{_b ZmSw> H¥${f {dœ{dÚmb`, H$mo`å~Qy>a, V{_b 
ZmSw> 
6 - 7  February 2020 TNAU Coimbatore, 

Tamil Nadu 

amOrd ~r. H$mbo /Rajiv B. Kale

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on 'Onion bulb, Seed Production and Impact of Thrips, a 

vector of Iris yellow spot virus' organized by Entomological Society of 

India, New Delhi and ICAR-DOGR, Rajgurunagar, Pune

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 

Rajgurunagar, Pune

AmË_{Z^©a ^maV A{^`mZ Ho$ ^mJ Ho$ ê$n _| Q>m°n Qy> Q>moQ>b VH$ ñH$s_ Am°naoeZ J«rÝg 
H$mo bmJy H$aZo H$s pñW{V H$s g_rjm H$aZo Ho$ {bE Ana g{Md, E\$nrAmB© H$s AÜ`jVm 
_| Am°Z bmBZ ~¡R>H$ nmoQ>©b na {_eZ Am°naoeZ J«rÝg H$s 25dt ~¡R>H$ H$m Am`moOZ 
25th online meeting of Mission Operation Greens scheme - "TOP to 

TOTAL" held under the Chairmanship of Additional Secretary, MoFPI 

23 {Xgå~a, 2020 
ZB© {X„r   
23 December 2020 New Delhi

_mZZr` _§Ìr, ImÚ àg§ñH$aU Ed§ CÚmoJ H$s AÜ`jVm _| Am`mo{OV dÀ`w©b A§Va _§Ìmb` 
AZw_moXZ g{_{V H$s ~¡R>H$ H$m Am`moOZ {H$`m J`m Vm{H$ Am°naoeZ J«rÝg ñH$s_ Ho$ VhV 
AZw_mo{XV n[a`moOZmAm| H$mo bmJy H$aZo H$s pñW{V H$s g_rjm H$s Om gHo$ 
Meeting of Inter-Ministerial Approval Committee (IMAC) under the 

Chairpersonship of Hon'ble Minister, Ministry of Food Processing and 

Industries (FPI),  to review status of project implementation of the 

approved projects under Operation Greens scheme (Virtual)

1 {gVå~a, 2020 
ZB© {X„r 
1 September 2020 New Delhi

_mZZr` _§Ìr, ImÚ àg§ñH$aU Ed§ CÚmoJ H$s AÜ`jVm _| Am`mo{OV dÀ`w©b A§Va _§Ìmb` 
AZw_moXZ g{_{V H$s ~¡R>H$ 
Inter Ministerial Approval Committee meeting held under 

chairmanship of Hon'ble Minister, Ministry of Food Processing and 

Industries FPI (Virtual)

6 OwbmB©, 2020 
ZB© {X„r 
6 July 2020 New Delhi

{_eZ Am°naoeZ J«rÝg H$s 15dt ~¡R>H$ (dÀ`w©b) 15th Meeting of Mission 

Operation Greens (Virtual)

12 OyZ, 2020 
ZB© {X„r 
12 June 2020 New Delhi
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{_eZ Am°naoeZ J«rÝg H$s 16 dt ~¡R>H$ (dÀ`w©b) 
16�� meeting of Mission Operation Greens (Virtual)

15 OyZ, 2020 ZB© {X„r 
15 June 2020 New Delhi

{_eZ Am°naoeZ J«rÝg H$s 17 dt ~¡R>H$ (dÀ`w©b) 
17�� meeting of Mission Operation Greens (Virtual)

22 OyZ, 2020 ZB© {X„r 
22 June 2020 New Delhi

Ana g{Md, E\$nrAmB© H$s AÜ`jVm _| {_eZ Am°naoeZ J«rÝg H$s 18 dt ~¡R>H$ (dÀ`w©b) 
18�� meeting of Mission Mission Operation Greens meeting held under 

chairmanship of Additional Secretary, FPI (Virtual)

30 OyZ, 2020 ZB© {X„r 
30 June 2020 New Delhi

AmË_{Z^©a ^maV A{^`mZ Ho$ ^mJ Ho$ ê$n _| Q>m°n Qy> Q>moQ>b VH$ ñH$s_ Am°naoeZ J«rÝg H$mo 
bmJy H$aZo H$s pñW{V H$s g_rjm H$aZo Ho$ {bE Ana g{Md, E\$nrAmB© H$s AÜ`jVm _| 
Am°Z bmBZ ~¡R>H$ nmoQ>©b na {_eZ Am°naoeZ J«rÝg H$s 19dt ~¡R>H$ H$m Am`moOZ 
19th Meeting of Mission Operation Greens held over online meeting 

portal under the chairmanship of Additional Secretary, FPI to review 

the status of implementation of the scheme Operation Greens from TOP 

to TOTAL as a part of Aatm Nirbhar Bharat Abhiyan

13 OwbmB©, 2020 ZB© {X„r 
13 July 2020 New Delhi

Am°naoeZ J«rÝg ñH$s_ Ho$ VhV _¡gg© ZoS>ñnmBg {S>hmBS´o>eZ B§{S>`m EbEbnr Ûmam bmJy 
H$s Om ahr n[a`moOZm Ho$ {bE \$m_© ñVar` ~w{Z`mXr gw{dYm H$s Oê$aVm| na MMm© H$aZo Ho$ 
{bE Ana g{Md, E\$nrAmB© H$s AÜ`jVm _| Am`mo{OV Am°Z bmBZ ~¡R>H$ 
Meeting  held under the Chairmanship of Additional Secretary, FPI to 

discuss the requirement of Farm level infrastructure for the project 

being implemented by M/s Nedspice Dehydration India LLP under 

Operation Greens Scheme (Virtual)

6 Aºy$~a, 2020 ZB© {X„r 
6 October 2020 New Delhi

AemoH$ Hw$_ma/Ashok Kumar

Xm¡bV am_ H$m°boO, {X„r {dœ{dÚmb` VWm ~m°å~o ZoMwab {hñQ>ar gmogm`Q>r Ûmam {dœ 
n`m©daU {Xdg g_mamoh {df` Ho$ gmW Am`mo{OV do~rZma  
A webinar with theme: Celebrating World Environment Day organized 

by Daulat Ram College, University of Delhi and Bombay Natural History 

Society (BNHS)

4 OyZ, 2020 ZB© {X„r 
4 June 2020 New Delhi

^maVr` {dkmZ AH$mX_r, ~|Jbwê$, ^maVr` amï´>r` {dkmZ AH$mX_r, ZB© {X„r Am¡a amï´>r` 
{dkmZ AH$mX_r, à`mJamO Ho$ gmW gh`moJ H$aVo hþE ^maVr` amï´>r` `wdm {dkmZ 

AH$mX_r, ZB© {X„r Ûmam Am`mo{OV {dkmZ {ejm{dX² - INYS {dkmZ ZoV¥Ëd H$m¡eb 
H$m`©embm
Science Academies'-INYAS Science Leadership Workshop organized by 

Indian National Youth Academy of Science, New Delhi in collaboration 

of Indian academy of Science, Bangalore, Indian National Science 

academy, New Delhi, and National Academy of Science, Allahabad

22 - 28 OyZ, 2020 ZB© {X„r 
22-28 June 2020 New Delhi

ES>OrZ ~m`mo_oS> àm. {b., Ah_Xm~mX Ûmam {H«$ñna Ho$ gmW OrZmo_ gånmXZ na Am`mo{OV 
ì`{º$JV H$m`©embm 
Hands-on Workshop on Genome Editing with CRISPR organized by 

EdGene BioMed Pvt. Ltd, Ahmedabad

1 - 2 AJñV, 2020 
ES>OrZ ~m`mo_oS> àm. {b., Ah_Xm~mX 
1-2 August 2020 EdGene BioMed Pvt. 

Ltd, Ahmedabad 

H¥${f {dkmZ Ho$ÝÐ Ed§ ^mH¥$AZwn - amï´>r` Mmdb AZwg§YmZ g§ñWmZ, H$Q>H$ Ûmam 
"d¡km{ZH$ boIZ H$s E~rgr' na Am`mo{OV H$m`©embm (dÀ`w©b) 
Workshop on 'ABC of Scienti�ic Writing' organized by KVK and NRRI, 

Cuttack (Virtual) 

18 AJñV go 2 {gVå~a, 2020 
H¥${f {dkmZ Ho$ÝÐ Ed§ ^mH¥$AZwn - amï´>r` Mmdb 
AZwg§YmZ g§ñWmZ, H$Q>H$ 
18 August-2 September 2020 KVK and 

NRRI, Cuttack 
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Zdgmar H¥${f {dœ{dÚmb`, Zdgmar Ûmam EMnrQ>rEbgr VH$ZrH$ Ed§ H¥${f _| BgHo$ à`moJ 
na Am`mo{OV Am°Z bmBZ H$m`©embm 
Online workshop on HPTLC Technique and its Applications in 

Agriculture organized by NAU, Navasari

3 Zdå~a, 2020 
Zdgmar H¥${f {dœ{dÚmb`, Zdgmar 
3 November 2020 NAU, Navasari 

~mJdmZr {dkmZ {dœ{dÚmb`, ~mJbH$moQ> Ûmam {Q>H$mD$ CËnmXH$Vm Ho$ {bE O¡d àm¡Úmo{JH$s 
Ed§ \$gb gwYma _| àJ{V Ed§ ^mdr AmCQ>bwH$ na Am`mo{OV A§Vam©ï´>r` B© gå_obZ 
‘International E-conference on 'Advances and Future Outlook in 

Biotechnology and Crop Improvement for Sustainable Productivity' 

organized by UHS, Bagalkot

24 - 27 Zdå~a, 2020 
~mJdmZr {dkmZ {dœ{dÚmb`, ~mJbH$moQ>
24-27 November 2020 UHS, Bagalkot 

^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb`, amOJwê$ZJa, nwUo VWm BÊQ>mo_mobm°Or 
gmogm`Q>r Am°\$ B§{S>`m Ûmam "ß`mO H§$X, ~rO CËnmXZ Ed§ AmB[ag `obmo ñnm°Q> dm`ag Ho$ 
EH$ doŠQ>a {W«ßg  H$m à^md' {df` na Am`mo{OV do~rZma 
Webinar on 'Onion Bulb, Seed Production and Impact of Thrips, a 

Vector of Iris yellow spot virus' organized by  the Entomological 

Society of India (ESI) and ICAR-DOGR, Pune 

24 Aºy$~a, 2020 
^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, amOJwê$ZJa, nwUo 
24 October 2020 ICAR-DOGR, 

Rajgurunagar, Pune

gm¡ad Kmof/Sourav Ghosh

dg§Vamd ZmBH$ _amR>dmS>m H¥${f {dœ{dÚmb` (drEZE_E`y), na^Zr Ûmam "\$gb _m°S>qbJ 
Ho$ {bE AO¡{dH$ X~md à~§YZ _| hm{b`m ^m¡{VH$ _më`wHy$ba {S>{OQ>b Qy>ëg' na 
Am`mo{OV do~rZma 
Webinar on 'Recent Physio-Molecular Digital Tool in Abiotic Stress 

Management for Crop Modelling' organized by Vasantrao Naik 

Marathwada Agricultural University, Parbhani

29 OyZ go 3 OwbmB©, 2020 
dg§Vamd ZmBH$ _amR>dmS>m H¥${f {dœ{dÚmb` 
(drEZE_E`y), na^Zr 
29 June - 3 July2020 VNMAU, Parbhani

eoao H$í_ra H¥${f {dkmZ Ed§ àm¡Úmo{JH$s {dœ{dÚmb`, H$í_ra Ûmam AmB©S>rnr - amï´>r` 
H¥${f CƒVa {ejm n[a`moOZm Ho$ VhV n[adV©Zerb H¥${f ^yÑí` Ho$ A§VJ©V IanVdma 
{dkmZ _| àJ{V {df` na Am`mo{OV do~rZma  
Webinar on 'Advances in weed science under changing agrarian 

landscape under IDP-NAHEP' organized by SKUAST, Kashmir

6 - 12 AJñV, 2020 
eoao H$í_ra H¥${f {dkmZ Ed§ àm¡Úmo{JH$s 
{dœ{dÚmb`, H$í_ra 
6-12 August 2020 SKUAST, Kashmir

dg§Vamd ZmBH$ _amR>dmS>m H¥${f {dœ{dÚmb`, na^Zr Ûmam ñ_mQ>© H¥${f Ho$ {bE {S>{OQ>b 
àm¡Úmo{J{H$`m§ - EH$ ^mdr `moOZm na Am`mo{OV do~rZma 
Webinar on 'Digital technologies for smart agriculture- a futuristic 

plan' organized by Vasantrao Naik Marathwada Agricultural University, 

Parbhani

10 - 13 AJñV, 2020 
dg§Vamd ZmBH$ _amR>dmS>m H¥${f {dœ{dÚmb` 
(drEZE_E`y), na^Zr 
10-13 August 2020 VNMAU, Parbhani

^yfU Ama. {~~do /Bhushan R. Bibwe

ß`mO, bhgwZ VWm AXaH$ H$m ewîH$Z Ed§ {ZO©brH$aU H$aHo$ âboŠg Ed§ nmCS>a ~ZmZm 
: CÚmoJ ñWm{nV H$aZo H$m Adga  
Webinar on 'Drying and dehydration of onion, garlic and ginger into 

�lakes and powder: An opportunity to establish industry' 

16 OwbmB©, 2020 
^mH¥$AZwn - {gaH$m°Q>, _wå~B© 
16 July 2020 ICAR-CIRCOT, Mumbai

^mH¥$AZwn - ^maVr` H¥${f O¡d àm¡Úmo{JH$s g§ñWmZ, am§Mr Ûmam H¥${f _| ~m¡{ÕH$ gånXm 
à~§YZ na Am`mo{OV Am°Z bmBZ amï´>r` H$m`©embm 
“National Workshop on Intellectual Property Management in 

Agriculture" organized by ICAR- Indian Institute of Agricultural 

Biotechnology (IIAB), Ranchi (Virtual)

28 Zdå~a, 2020 
^mH¥$AZwn - AmB©AmB©E~r, am§Mr 
28 November 2020 IIAB, Ranchi
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Personnel

Dr. Ram Dutta, Principal Scientist (Plant Pathology) transferred from ICAR-DGR, 
Junagadh, joined at ICAR-DOGR on 17 August 2020. 

Dr. Bhushan Ratnakar Bibwe, Scientist (Agricultural Structure and Processing 

Engineering) transferred from ICAR-CIPHET, Ludhiana, joined at ICAR-DOGR on 16 

November 2020.

Dr. Manjunatha Gowda, D.C., Scientist (Vegetable Science) promoted from PML-10 to 

PML-11 from 1 January 2019.

loUr  
Category 

ñdrH¥$V nX
Sanctioned Posts

^ao hþE nX
Filled up Posts

[aº$ nX
Vacant Posts 

AmaE_nr/RMP 01 01 00

d¡km{ZH$/Scientist 22 20 02

VH$ZrH$s/Technical 10 10 00

àemg{ZH$/Administrative 12 08 04

Hw$eb ghm`r H$‘©Mmar/ 
Skilled Support Staff

11 10 01

Hw$b/Total 56 49 07

H$m{_©H$ 

H$m`©^ma J«hU/Joining 

S>m°. am_ XÎmm, àYmZ d¡km{ZH$ (nmXn amoJ{dkmZ) Zo ^mH¥$AZwn _y§J\$br AZwg§YmZ {ZXoemb`, OyZmJ‹T> go 
ñWmZmÝVaU hmoZo na {XZm§H$ 17 AJñV, 2020 H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ {ZXoemb` _| 
H$m`©^ma J«hU {H$`m&  

S>m°. ^yfU aËZmH$a {~~do, d¡km{ZH$ (H¥${f g§aMZm Ed§ àg§ñH$aU A{^`m§{ÌH$s) Zo ^mH¥$AZwn - {g\o$Q>, 
bw{Y`mZm go ñWmZmÝVaU hmoZo {XZm§H$ 16 Zdå~a, 2020 H$mo ^mH¥$AZwn - ß`mO Ed§ bhgwZ AZwg§YmZ 
{ZXoemb`, nwUo _| H$m`©^ma J«hU {H$`m&  

nXmoÞ{V/Promotion

S>m°. _§OyZmW Jm¡S>m, S>r.gr., d¡km{ZH$ (gãOr {dkmZ) H$mo {XZm§H$ 01.01.2019 go nrE_Eb-10 go 
nrE_Eb-11 _| nXmoÞ{V àXmZ H$s JB©& 

H$‘©Mmar¶m| H$s pñW{V ({XZm§H$ 31 {Xgå~a, 2020 Ho$ AZwgma)/Staff Position (As on 31 December 2020)  

dm{f©H$ à{VdoXZ 2020
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List of Staff

H«$.g§.
Sr. No.

Zm_ 
Name

nXZm_ 
Designation

H$‘©Mmar¶m| H$s gyMr   

1. S>m°. _oOa qgh 
Dr. Major Singh

{ZXoeH$ 
Director

d¡km{ZH$ H$‘©Mmar dJ©/Scienti�ic Staff

2. S>m°. {dO` _hmOZ
Dr. Vijay Mahajan 

àYmZ d¡km{ZH$ (~mJdmZr) 
Principal Scientist (Horticulture)

3. S>m°. am_ XÎmm 
Dr. Ram Dutta

àYmZ d¡km{ZH$ (nmXn amoJ{dkmZ) 
Principal Scientist (Plant Pathology)

4. S>m°. E.Oo. Jwám 
Dr. A. J. Gupta

àYmZ d¡km{ZH$ (~mJdmZr)
Principal Scientist (Horticulture)

5. S>m°. Eg.Oo. Jmd§So> 
Dr. S. J. Gawande

àYmZ d¡km{ZH$ (nmXn amoJ{dkmZ) 
Principal Scientist (Plant Pathology)

6. S>m°. Eg. AmZ§XZ 
Dr. S. Anandhan

àYmZ d¡km{ZH$ (O¡d àm¡Úmo{JH$s)
Principal Scientist (Biotechnology)

7. S>m°. Eg. AmZ§XZ 
Dr. S. S. Gadge

d[að> d¡km{ZH$ (H¥${f àgma)
Senior Scientist (Agricultural Extension)

8. S>m°. E. W§Jmgm_r 
Dr. A. Thangasamy

d[að> d¡km{ZH$ (_¥Xm {dkmZ) 
Senior Scientist (Soil Science)

9. S>m°. {H$aU ^JV 
Dr. Kiran Bhagat

d¡km{ZH$ (nmXn H$m{`©H$s) 
Scientist (Plant Physiology)

10. Dr. Kalyani Gorrepati
S>m°. H$ë¶mUr Jmoao©nmQ>r

d¡km{ZH$ (H¥${f g§aMZm Ed§ àg§ñH$aU A{^`m§{ÌH$s) 
Scientist (Agricultural Structure and Processing 
Engineering)

11. S>m°. dr. H$ê$n¡`m 
Dr. V. Karuppaiah

d¡km{ZH$ (H¥${f H$sQ>{dkmZ) 
Scientist (Agricultural Entomology)

12. S>m°. {dœZmW Ama. `bm_„o 
Dr. Vishwanath R. Yalamalle

d¡km{ZH$ (~rO àm¡Úmo{JH$s)
Scientist (Seed Technology)

13. lr_Vr A{œZr ~oZHo$ 
Mrs. Ashwini Benke

d¡km{ZH$ (AmZwd§{eH$s) 
Scientist (Genetics)

14. S>m°. àm§Obr JoS>m_
Dr. Pranjali Gedam

d¡km{ZH$ (nmXn H$m{`©H$s) 
Scientist (Plant Physiology)

15. S>m°. _§OyZmW Jm¡S>m, S>r.gr.
Dr.Manjunatha Gowda D.C.

d¡km{ZH$ (~mJdmZr)
Scientist (Horticulture)

16. lr Hw$bXrn Oo.
Shri. Kuldip J.

(O¡d àm¡Úmo{JH$s)
Scientist (Biotechnology)

17. S>m°. `moJoe ImSo>
Dr. Yogesh Khade

d¡km{ZH$ (~mJdmZr) 
Scientist (Horticulture)
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1. lr {Xbrn ~r. _§wT>arH$a 
Shri. Dilip B. Mundharikar

{ZXoeH$ Ho$ {ZOr g{Md 
Private Secretary to Director

àemg{ZH$ H$‘©Mmar dJ©/Administrative Staff 

{ZXoeH$ H$m¶m©b¶/Director's Cell 

18. S>m°. gm¡å`m nr. Eg.
Dr. Soumia P.S.

d¡km{ZH$ (H¥${f H$sQ>{dkmZ) 
Scientist (Agricultural Entomology)

19. S>m°. Ama.~r. H$mbo 
Dr. R. B. Kale

d¡km{ZH$ (H¥${f àgma) 
Scientist (Agricultural Extension)

20. lr. AemoH$ Hw$_ma
Shri. Ashok Kumar

d¡km{ZH$ (nmXn O¡d agm`Z{dkmZ) 
Scientist (Plant Bio-chemistry)

21. lr. gm¡ad Kmof 
Shri. Sourav Ghosh

d¡km{ZH$ (gñ`{dkmZ)
Scientist (Agronomy)

22. lr. gm¡ad Kmof 
Dr. Bhushan R. Bibwe

d¡km{ZH$ (H¥${f g§aMZm Ed§ àg§ñH$aU A{^`m§{ÌH$s) 
Scientist ((Agricultural Structure and Processing 
Engineering)

H«$.g§.
Sr. No.

Zm_ 
Name

nXZm_ 
Designation

1. lr A_aoÝÐ {H$emoa 
Shri. Amrendra Kishore

àemg{ZH$ A{YH$mar 
Administrative Of�icer

2. lr_Vr {dO`m E. ^y_H$a 
Mrs. Vijaya A. Bhumkar

ghm`H$ {dÎm d boIm A{YH$mar 
Assistant Finance &Accounts Of�icer

3. lr nr.Eg. V§da 
Shri. P. S. Tanwar

ghm`H$ àemg{ZH$ A{YH$mar 
Assistant Administrative Of�icer

4. lr_Vr _§Jbm Eg. gmbdo 
Mrs. Mangala S. Salve

ghm`H$ 
Assistant

5. lr_Vr Zohm Ama. Jm`H$dmS> 
Mrs. Neha R. Gaikwad

ghm`H$ 
Assistant

6. lr amOZ Ho$. XoS>Jo 
Shri. Rajan K. Dedage

d[að> {b{nH$ 
Upper Division Clerk

7. lr Zrboe Eg. dmaH$a 
Shri. Nilesh S. Warkar

d[að> {b{nH$ 
Upper Division Clerk

VH$ZrH$s H$‘©Mmar dJ©/Technical Staff

1. lr EM.Eg.gr. eoI 
Shri. H.S.C. Shaikh

ghm`H$ _w»` VH$ZrH$s A{YH$mar 
Assistant Chief Technical Of�icer

2. lr Ama.~r. ~m[a`m 
Shri.  R.B. Baria

VH$ZrH$s A{YH$mar 
Technical Of�icer

3. lr Eg.nr. `odbo 
Shri.  S.P. Yeole

VH$ZrH$s A{YH$mar (MmbH$) 
Technical Of�icer (Driver)

4. S>m°. E.Ama. dIao 
Dr. A.R. Wakhare

VH$ZrH$s A{YH$mar 
Technical Of�icer
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5. lr S>r.E_. nm§§Mmb 
Shri.  D.M. Panchal

d[að> VH$ZrH$s ghm`H$ 
Senior Technical Assistant

6. lr ~r.E. Xhmbo 
Shri. B. A. Dahale

VH$ZrH$s ghm`H$ 
Technical Assistant

7. lr {demb Eg. Jwad 
Shri.  Vishal S. Gurav

VH$ZrH$s ghm`H$ 
Technical Assistant

8. lr EM.Eg. Jdbr 
Shri.  H.S. Gavali

VH$ZrH$s ghm`H$ 
Technical Assistant

9. lr am_ dmB©. ~mo~§bo 
Shri.  Ram Y. Bomble

d[að> VH$Zr{e`Z 
Senior Technician

10. lr_Vr nyZ_ dr. eobHo$ 
Mrs. Punam V. Shelke

d[að>  VH$Zr{e`Z 
Senior Technician

H«$.g§.
Sr. No.

Zm_ 
Name

nXZm_ 
Designation

Hw$eb ghm`r H$‘©Mmar dJ©/Skilled Supporting Staff

1. lr gwZrb Ho$. g¡X 
Shri. Sunil K. Said

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

2. lr amOoÝÐ Eg. Hw$bH$Uu 
Shri.  Rajendra S. Kulkarni

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

3. lr n§T>marZmW Ama. gmoZdUo 
Shri. Pandharinath R. Sonawane

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

4. lr nmonQ> B©. VmS>Jo 
Shri. Popat E. Tadge

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

5. lr ‘hmXþ Eg. H$mbo
Shri. Mahadu S. Kale

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

6. lr g§O` S>r. dmK_mao 
Shri.  Sanjay D. Waghmare

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

7. lr EZ. EM. eoI
Shri. Nayeem H. Shaikh

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

8. lr gVre ~r. VmnH$sa 
Shri.  Satish B. Tapkir

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

9. lr A_mob S>r. \w$bgwÝXa 
Shri.  Amol D. Fulsunder

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff

10. lr {edmOr Eg. Jmonmbo 
Shri.  Shivaji S. Gopale

Hw$eb ghm`r ñQ>m\$ 
Skilled Supporting Staff
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Financial Statement

{dÎmr` {ddaU 

amOñd g¥OZ 
Revenue Generation 

ê$n`o (bmI) 
Rupees (Lakhs)

Ho$ÝÐ/Centre

\$m_© CËnmX H$s {~H«$s 
Sales of farm produce

2.51

bmBgopÝg§J \$sg 
Licensing fees 

              11

AÝ` Am` 
Other income 

9.90

AmaE\$Eg/RFS

\$m_© CËnmX H$s {~H«$s 
Sales of farm produce

30.22

AÝ` Am` 
Other income 

4.93

Hw$b/Total 58.56

boIm erf© / Head of Accounts ê$n`o (bmI)/Rupees (Lakhs)

~OQ> Amd§Q>Z 
Budget Allocation

ì``
Expenditure

gaH$mar AZwXmZ 
Government Grant

1327.61 1288.04

nr - F$U Ed§ A{J«_ 
P-Loans and Advances

0.00 0.00

Ama - O_m 
R Deposit

90.45 79.17

AmB©Q>rE_`y 
ITMU

7.65 7.64

E~rAmB© 
ABI

11.7 11.66

AJw{UV na n[a`moOZm 
Project on Haploid

55.64 51.10

{dkmZ Ed§ àm¡Úmo{JH$s {d^mJ 
DST

8.46 3.45

S>r`yEg 
DUS

7.00 5.32

Hw$b/Total 1418.06 1367.21
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Meteorological Data

_mh 
Month

Am¡gV Vmn_mZ 
Av. Temperature 

(°C)

Am¡gV Amno{jH$ 
AmÐ©Vm (à{VeV)

Av. Relative 
Humidity (%)

Am¡gV Yyn 
(K§Q>o/{XZ)

Av. Sunshine 
hrs./ day

Hw$b dfm© ({__r.)
Total Rainfall 

(mm)

Am¡gV dmînmoËgO©Z 
({__r.)

Av. Evaporation 
(mm)

A{YH$V_ 
Max.

Ý`yZV_ 
Min.

A{YH$V_
Max.

Ý`yZV_
Min.

_m¡g_ g§~§Yr Am§H$‹S>§o 

OZdar, 2020
January 2020

28.59 12.20 79.10 60.03 8.16 0.00 2.96

\$adar, 2020
February 2020

31.18 14.54 71.83 58.21 8.65 0.00 3.03

_mM©, 2020 
March 2020

32.37 14.56 68.10 52.90 8.49 0.00 4.18

Aà¡b, 2020
April 2020

38.36 22.10 65.14 46.97 9.58 12.00 5.00

_B©, 2020
May 2020

38.55 22.15 69.00 46.55 9.96 37.40 5.84

OyZ, 2020 
June 2020

31.50 21.75 85.90 71.63 5.17 106.60 3.50

OwbmB©, 2020
July 2020

30.05 22.36 85.55 74.14 4.30 148.60 2.55

AJñV, 2020
August 2020

27.53 20.88 91.00 85.39 1.49 207.00 0.70

{gVå~a, 2020
September 2020

30.22 21.34 86.90 76.33 4.16 219.00 1.94

Aºy$~a, 2020 
October 2020

30.30 19.69 88.43 71.20 5.35 225.60 2.50

Zdå~a, 2020
November 2020

30.11 16.14 80.07 65.38 8.00 58.00 3.74

{Xgå~a, 2020
December 2020

28.83 13.56 79.87 60.13 7.45 0.00 3.58
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^mH¥$AZwn-ß¶mO Ed§ bhgwZ AZwg§YmZ {ZXoemb¶
amOJwê$ZJa-410 505, nwUo, ‘hmamï´>, ^maV

Xÿa^mf: 02135-222026, 222697 | ’¡$³g: 02135-224056
B©‘ob: director.dogr@icar.gov.in | do~: www.dogr.icar.gov.in

ICAR - Directorate of Onion and Garlic Research 
Rajgurunagar-410 505, Pune, Maharashtra, India 

Phone: 02135-222026, 222697 | Fax: 02135-224056 
E-mail: director.dogr@icar.gov.in | Website: www.dogr.icar.gov.in
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